





USER OMOCI™MENTATION

by |

MACRO MI1J00 06 OCT 83 15:20 PAGE

.REM £
TIOENTIF ICATION

PRODUCT CODE: AC TS04A MC

PRODUCT NAME: CZIXVAO IDV/IAV 11 [0 MOD FAMIL v DIAG
PRODUCT DATE: OCT 1983

MAINTAINER: CSS MUNICH

AUTHORS : PETER SEEBACH, DAVE HUNTER

THE INFORMATION IN THIS DOCUMENT IS SUBJECT T0O CHANGE WITHOUT
NOTICE AND SHOULD NOT! BE CONSTRUED AS A COMMITMENT By DIGITAL
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES NO
RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT .

NO RESPONSIBILITY IS ASSUMED FOR THE uUSE OR RELIABILITY Of
SOF TWARE ON EQUIPMENT THAT [S NOT S PPLIED B DIGITA, O0R [T,
AFFILIATED COMPANIES.

COPYRIGHT (C) 1983 8 DIZITAL EQUIPMENT CORPORATION

THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQ IPMENT CWRPIRA'I(N:

DIGITAL POP 'INIB " MA  H
DEC DECuis Dt CTaPt

5¢Q 0001



USER JOCUMENTATICN

)

MACRO M1.°00 06 OCT 8% 1% PAGE 8

P—o b b Pt s s b
¢ ¢ e ¢ s » .

'alnm—ao o »~»0O O OB~ NDB MM IO OB PO

CROE® N BB W MNP

TABLE OF CONTFNIS

GENERAL INFORMATION

PROGRAM ABSTRACT

SYSTEM REQUIREMENTS

RUNNING THE DIAGNOSTIC ON A FALCON.
RELATED DOCUMENTS AND STANDARDS
OIAGNOSTIC HIERARCHY PREREQUISITES
EXECUTION TIME

OPERATING INSTRUCTIONS
COMMANDS

SWITCHES

FLAGS

HARDWARE QUESTIONS

SOF TWARE QUESTIONS

EXTENDED P TABLE DIAL OGUE
CLOCK QUESTIONS

QUICK STARTUP PROCEDURE
USING THE XXDPes SETUP UTILITY

ERROR INFORMATION

PERFORMANCE AND PROGRESS REPORTS
PRINT COMMAND UTILIZATION

DEVICE INFORMATION TABLES
TEST SUMMARIES

INTERNAL LOGIC TESTS,
MANUFACTURING I/0 TESTS.

FIELD INPUT/QUTPUT TESTS USING FIELD TEST CONNECTORS.
SPECIFICALLY SELECTABLE INPUT/OUTPUT TESTS,

Q@ 0002



USER DOCUMENTATION

D1

MACRO M100 26 OCT 8% 15:.°> PAGE 4

1.0 GENERAL INFORMATION
1.1 PROGRAM ABSTRACT

THE CZIXv22 DIAGNOSTIC PROVIDES A SERIES OF TESTS 1O VERIFY THE
INTEGRITY ANO FUNCTIONALITY OF TME IAV/IDV 11 FAMILY, TMIS
DTAGNOSTIC CAN BE USED By FIELO SERVICE FOR FUNCTIONAL TESTING,
By THE ENGINEER FOR DESIGN TESTS, AND Bt MANUFACTURING FOR
CHECKOUT AND REPAIR.

THE FOLLOWING SPECIAL FEATURES ARE IMPLEMENTED.

THE OIAGNOSTIC IS SET UP FOR FIELD SERVICE SO THAT IF THE USER
TYPES "N TO THE 'CHANGE HARDWARE' AND “CHANGE SOF TWARE "
QUESTIONS, AN AUTOMATIC CONFIGURATION ROUTINE WILL BE RUN. THIS
FINDOS AL. DEVICES IN THE ADDRESS RANGE 171000 TO 171770, PRINTS
A LIST OF ALL IAV/IDV11 DEVICES FOUND, AND CARRLIES OUT THE
SELECTED TESTS ON THESE DEVICES. THIS FEATURE HAS SPECIAL
SIgP;IFICANCE WHEN THE XXDP. SETUP UTILITY IS USED (SEE SECTION

NOT ALL OF “HE DIAGNOSTIC TESTS ARE RUN DURING EVERY PAS~ WHICH

TCO RUN IS DETERMINED By THE DEVICE BEING TESTED AND BY THE
AN(S::I%SS TO THE SOF TWARE QUESTIONS. FOR MORE INtORMATION, SEE
SE N 6.0.

THE "PRINT COMMAND CAN BE USED TO OBTAIN A LIST OF TEST TITLES,
A PRINTQUT OF THE IAV/IDV 11 CONFIGURATION THAT THE DIAGNOSTIC
IS USING, OR A PRINTOUT OF THE ERROR STATISTICS ACCUMULATED By
THE DIAGNOSTIC. HELP ON HOW TO REPEAT THE AUTOCONF IGURATION CAN
ALSO BE OBTAINED. FOR MORE INFORMATION, SEE SECTION 4.0.

IF THE EVALUATE FLAG "EVL' IS SET, ANY UNIT ON WHICH MORE THAN S

ERRORS ARE OETECTED FOLLOWING A “START COMMAND IS DROPPED ¢ ROM
TESTING.

THE PROGRAM SUPPORTS UP T0 16 UNITS, AL. SELECTED TESTS BEING
RUN ON ONE UNIT BEFORE PROCEDING TO THE NEXT (WNIT,

THIS DIAGNOSTIC HAS BEEN WRITTEN FOR USE WITH THE DIAGNOSTIC
RUNTIME SERVICES SOF TWARF (SUPERVISOR). THESE SERVICES PROVIDE
THE INTERFACE TO THE OPERATOR AND TO THE SOF TWARE ENVIRONMENT .
THIS PROGRAM CAN RE USED WITH 4xDP..

FOR A COMPLETE DESCRIPTION OF Trt RUNTIME SERVICES, REFER TO THE

XXDP+ USER'S MANUAL. THERE 1S A BRIEF DESCRIPTION OF THE
RUNTIME SERVICES IN SECTION O UF THI's DOCUMENT,

1.2 SYSTEM REQUIREMENTS

A, LS] PROCESHOR WITH A MINIMUM OF 28K OF Mt MORY .,
B. CONSOLE TERMINAL WITH INTERFACE ADDRE'. . '?°S&0.

SEQ 0003
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C. xxDP+ LOAD DEVICE (RX,RK,RL ECT.)
D. IDV/IAV 11 MODWES TO BE CHECKED.

E. FIELD CHECKOUT : FOR DIGITAL MODULES, DIGITAL TEST CONNECTOR
2G-MO02A,

FOR ANALOGUE MODWES, CALIBRATED VOLTAGE
SOURCE, MEASURING EQUIPMENT AND ANALOGUE
TEST CONMECTOR.

MANUFACTURING : FOR OIGITAL MODUWES, DATA LOOPBACK EQUIPMENT.

CHECKOLT

r OR ANALOGUE MODUWES, CALIBRATED VOL TAGE
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 1O THE ABOVE REQUIERMENTS.
THIS COWLD BE IN THE FALCON MACRO ODT ROM (KXxT11l A2), OR ON
A Mxv-11 BOARD.

IF YOU HAVE INSTALLED THE FALCON MACRO-ODT ROM KXT11 A2 FOR
BOOTING THE xXDP. MEDIA WITH THE DIAGNOSTIC ON IT, SOME OF THE
IAV/IOV 11 DEFALT ADDRESSES ARE USED, PREVENTING THE
DIAGNOSTICS AUTOMATIC CONFIGURATION ROUTINE FROM WORKING
CORRECTLY. TO USE THE DIAGNQOSTIC, THE ADDRESSES MUST Bt ENTERED
MANUALLY USING THE STARTUP QUESTIONS,

NOTE :

ONES THE xxDP+ MEDIA IS BOOTED, THE CONSOLE "BREAK KE1 SHOWLD
NOT BE PRESSED AS IT MAY CAUSE ERROR MESSAGES TO BE PRINTED.

1.4 RELATED DOCUMENTS AND STANDARDS

XXDP+ V1ISER MANUAL (CHQUS)
[AV/IOV 11 OPTION DESCRIPTION vG CO3NC 00

1.5 DIAGNOSTIC HIERARCHY PREREQUISITES

BEFORE RUNNING THIS DIAGNOSTIC, THE APPROPRIATE LSI 11 CPU,

MEMORY AND PERIPHERAL STANDARD DIAGNOSTICS SHOMD Bt RUN TO VERIG Y

CORRECT OPERATION OF THE SYSTEM,
1.6 EXECUTION TIME

EXECUTION TIMES LISTED BELOW ARE FOR A wrOLE PASYS [N NO QUICK

5EQ 0004
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VERIFY MODE WITH "UAM“" FLAG SELECTED.

MANY OF THE TESTS NEED MANUAL INTERVENTIONS, SO IT MAKES NO
SENCE TO GIVE THE TIMES WITH UAM NOT S°T,

EXECUTION TIMES VARY WITH THE CPU TYPE., THE FOLLOWING TIMES
ARE TYPICAL ON A PDP-11/23 SYSTEM

FIELD SERVICE TESTS DIGITAL INPUT MODULE 18 SECONDS
OIGITAL OUTPUT MODWE 18 SECONDS
ANALOGUE TNPUT MODWLE 18 SECONDS
ANALOGUE OUTPUT MODWE 18 SECONDS

OIGITAL INPUT MODULE 18 SECONDS
DIGITAL OUTPUT MODWLE 18 SECONDS
ANALOGUE INPUT MODWULE 18 SECONDS
ANALOGUE OUTPUT MODULE 18 SECONDS

OIGITAL INPUT MODWLE 270 SECONDS
DIGITAL OUTPUT MODULE 110 SECONDS
ANALOGUE INPUT MODULE 18 SECINDS
ANAL OGUE QUTPUT MODLE 18 SECONDS

MANUFACTURING TESTS
(BASIC LOGIC ONLY)

MANUFACTURING TESTS
(INCL. LOOPBACK OR
SETUP TESTS)

Pt it G P b pub pubt putd P pubt P Pt
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2.0  OPERATING INSTRUCTIONS

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

R | COMMANDS

THERE ARE ELEVEN LEGAL COMMANDS FOR THE DIAGNOSTIC RUNTIME
SERVICES (SUPERVISOR). THIS SECTION LISTS THE COMMANPS AND
GIVES A VERY BRIEF DESCRIPTION OF THEM., THE xXxDP. USER _ MANUAL
HAS MORE DETAILS.

COMMAND EFFECT

START START THE OIAGNOSTIC FROM AN INITIAL STATE

RESTART START THE DIAGNOSTIC WITHOUT INITIALIZING

CONT INUE CONTINUE AT TEST THAT WAS INTERRUPTED (AFTER t(C)

PROCEED CONTINUE FROM AN ERROR MALT

ExIT RETURN TO xxDP+ MONITOR (xxDP. OPERATION ONLTY!}

ADD ACTIVATE A UNIT FOR TESTING (ALL UNITS ARE
CONSIDERED TO BE ACTIVE AT START TIME

DROP DEACTIVATE A UNIT

PRINT PRINT TEST TITLES, IAV/IOV-11 CONF IGURATION,

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

DISPLAY TYPE A LIST OF ALL DEVICE INFORMATION
FLAGS TYPE THE STATE OF ALL FLAGS (SEE SECTION 2.3°
ZFLAGS CLEAR ALL FLAGS (SEE SECTION 2.3)

A COMMAND CAN BE RECOGNIZED B¢ THE FIRST THREE CHARACTERS. SO
YOU MAY, FOR EXAMPLE, TYPE STA" INSTEAD OF 'START

2.2 SHITCHES

THERE ARE SEVERAL SWITCHES WHICH ARE USED TC ™MODTIFY SUPERVISOR
OPERATION. THESE SWITCHES ARE APPENDED TO THE LEGAL COMMANDS.
ALL OF THE LEGAL SWITCHES ARE TABUWATED BELOW WITH A BRIEF
DESCRIPTION OF EACH. IN THE DESCHKIPTIONS BELOW, A DECIMAL NUMBER
IS DESIGNATED 8+ *DOOOD .

SWITCH EFFECT

/TESTS:LIST EXECUTE ONLY THOSE TESTS SPECIFIED IN
THE LIST. LIST IS A STRING OF TEST
NUMBERS, FOR EXAMPLE /TESTS:1:5:7 10.

THIS LIST WILL CAUSE TESTS 1,5,7,8,9,10 10
BE RUN. ALL OTHER TESTS WILL NOT BE RUN,

/PASS : DODD0 EXECUTE DDDDD PASSES (DDDOD = 1 TO 64000)

/FLAGS:FLGS SET SPECIFIED FLAGS. FLALS ARE DESCRIBED
IN SECTION 2.3,

/¢ 0P : 0DDDDD REPORT END OF PASS MESSAGE AFTFR EVERY

DODDD PASSES OM Y. (DDDDD +« : TO 64000)
ZONTIT L DL TEST/ADD/DROP ONL © THOSE UNITS SPECTH IED

5EQ 00056
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IN THE LIST, LIST EXAMPLE /UNITS:0:5:10 12
USE UNITS 0,5,10,11,12 (UNIT NUMBERS = 0-63)

EXAMPLE OF SWITCH USAGE:
START ‘TESTS:1 5/PASS:1000/E0P:100
THE EFFECT OF THIS COMMAND WILL BE: 1) TESTS 1 THROUGH S WILL BE

EXECUTED, 2) ALL UNITS WILL TESTED 1000 TIMES AND 3) THE END OF
PASS MESSAGES WILL BE PRINTED AFTER EACH 100 PASSES ONLY, A

SWITCH CAN BE RECOGNIZED RY THE FIRST THREE CHARACTERS. YOU MAY,

FOR EXAMPLE, TYPE ~“/TES:1 S INSTFAD OF */TESTS:1-5".

BELOW IS A TABLE THAT SPECIFIES WHICH SWITCHES CAN BE USED B¢
EACH COMMAND .

TESTS  PASS FLAGS EOP UNITS

START X X
RESTART y X
CONT INUE X
PROCEED

DROP v
ADD X
PRINT

DISPLAY x
FLAGS

ZFLAGS

ExITY

X X
X X
X

X

2.3 FLAGS

FLAGS ARE USED TO SET UP CERTAIN OPERATIONAL PARAMETERS SUCH AS
LOOPING ON ERROR. ALL FLAGS ARE CLEARED AT STARTUP AND REMAIN
CLEARED UNTIL EXPLICITLY SET USING THE FLAGS SWITCH. FLAGS ARE
ALSO CLEARED AFTER A START COMMAND 'UNLESS SET USING THE FLAG
SWITCH. THE ZFLAGS COMMAND MAY ALSO BE USED TO CLEAR ALL FLAGS.

WITH THE EXCEPTION OF THE START AND ZFLAGS COMMANDS, NO
COMMANDS AFFECT THE STATE OF TWE FLAGS; THEY REMAIN SET OR
CLEARED AS SPECIFIED By THE LAST FLAG SWITCH,

FLAG EFFECT

HOE HALT ON ERROR CONTROL IS RETURNED TO
RUNTIME SERVICES COMMAND MODE

LOE LOOP ON ERROR

IERe. INIBIT ALL ERROR REPORTS

IBt e INHIBIT ALL ERROR REPORTS EXCEPT

#FIRST LEVEL (FIRST LEVEL CONTAINS
ERROR TYPE, NUMBER, PC, TES! AND UNIT)

ixEe INHIBIT EXTENDED ERROR REPORTS ( ImOSE
CALLED By PRINTX MACROS)
PRI DIRECT MESSAGES TO 1 INE PRINTER

80t "BELL  ON FRROR

5EQ 0007
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PNT PRINT TEST NUMBER AS TEST EXECUTES

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

ISR INHIBIT STATISTICAL REPORTS (NOT APPLICABLE)

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

ADR EXECUTE AUTODROP CODE

Lor LOOP ON TEST

EvL EXECUTE EVALJUATION IE. DROP UNIT [F MORE
THAN S ERRORS OCCUR AFTER A START OR RESTART
COMMAND .

sERROR MESSAGES ARE DESCRIBED IN SECTION 3.1

SEE THE XXDP. USER S MANUAL FOR MORE DETAILS ON FLAGS. YOU MAY
SPECIFY MORE THAN ONE FLAG WI'H THE FLAG SWITCH. FOR EXAMPLE,
TO CAUSE THE PROGRAM TO LOOP ON ERROR, INHIBIT ERROR REPORTS
AND TYPE A "BELL‘ ON ERROR, YOU MAY USE THE FOLLOWING STRING:

/FLAGS:LOE : IER:BOE
2.4 HARDWARE QUESTIONS

WHEN THE OIAGNOSTIC IS STARTED, THE R'NTIME SERVICES WILL PROMPT
THE USER FOR HARDWARE INFORMATION 8Y TYPING CHANGE HW (L) 2

THIS DIAGNOSTIC HAS BEEN PRELOADED SUCH THAT IF yOU ANSWER N
TO THE QUESTION, IT WILL AUTOMATICALLY SEARCH FOR UP T0 16
IAV/I0V11 UNITS IN THE ADDRESS RANGE 171000 TO 171770. DEFAULT
VECTORS EQUAL TO THE LOW 9 ADDRESS BITS WILL BE ASSUMED FOR
MOOWES WITH ADDRESSES OVER 171400.

TO RUN THE DIAGNOSTIC WITH SPECIFIC MODWES WHICH NEED NOT BE IN
THE ABOVE ADDRESS RANGE, YOU MUST ANSWER “Y TQO THE ' CHANGE
HARDWARE " QUESTION. THE RUNTIME SERVICES WILL THEN ASK FOR THE
NUMBER OF UNITS (IN DECIMAL). TO KEEP DOWN MEMORY REQUIREMENTS,
THE MAXIMUM NUMBER OF UNITS SUPPORTED [S 16. rOU WILL THEN BE
ASKED THE FOLLOWING QUESTIONS FCR EACH UNIT:

MOOE REGISTER ADDRESS (0) 171000 ?

IN REPLY, YOU SHOULD ENTER AN ADDRt >5 IN OCTAL IN THE RANGE
160000 TO 177770,

VECTOR ADDRESS (FOR OUTPUT MODWES, TPE 0”) (0) O ?

PRIORITY LEVEL (FOR OuUTPUT MODWES, TYPE ~0') (0) 4 ?
(FOR LSI WITH FIXED PRI. USE LEVEL &4 ONLY)

FOR QUTPUT MODWLES (WHICH WAVE NO INTERRUPT 1 OGIC) YOU SHOWLD
YYPE O FOR THE ABOVE TWO QUESTIONS. THIS CAUSES THE DIAGNOSTIC
PRINYEROu_lYINE TO QUTPUT “NONE © FOR THE VECTOR ADDRESS OF Twt
MODILES.

SEQ 0008
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SEQ 0009

IS THIS MODULE CONNECTED TO ANOTHER VIA A LOOPBACK CABLE
(INLY MANUFACTURING SHOULD ANSWER YES) (L) N 2

IF YOU ANSWER N' TO THIS QUESTION, NO MORE HARDWARE QUESTIONS
ARE ASKED. THIS WILL BE THE NORMAL ANSWER FOR FIELD SERVICE AS
SPECIAL SIGNAL LOOPING EQUIPMENT IS REQUIRED FOR LOOPBACK TESTS,
IF YOU ANSWER ‘Y , THE FOLLOWING ARE ALSO ASKED:

LOW LEVEL INPUT FOR DIGITAL INPUT LOOPBACK TESTS
(FOR OUTPUT LOOPBACK TYPE "N ) (LY N2

THIS SELECTS WHETHER TO USE THE O S vOLT OR 0-60 VOLT

SENSITIVITY OF THE DIGITAL INPUT MODULES FOR THE INPUT LOOPBACK TESTS,
TO FULLY TEST THE MODUWES, SEVERAL PASSES SHOALD BE MADE AT BOTH
LEVELS, FOR QUTPUT LOOPBACK TESTS THE 0-60 VOLT SENSITIVITY MUST

BE USED (‘N HAS TO BE TYPED),

IF 'v' IS TYPED, THE NEXT QUESTION IS OMITTED.

OTHERWISE, THE DIAGNOSTIC ASKS:

DEBOUNCE PERIOD FOR DIGITAL INPUT LOOPBACK TESTS
S00uUS (0), S MS (1), 10MS (2) OR ALL (3) (S5) 3 ?

IF THE HIGH LEVEL (0-60 VOLTS) IS USED ON THE OIGITAL INPUT
MODUWLES, THE HARDWARE CAN BE PROGRAMMED TO WAIT FOR A SPECIFIED
INTERVAL BEFORE INTERRUPTING WITH NEW INPUT DATA, THIS QUESTION
ALLOWS YOU TO SPECIFY THAT A PARTICUL AR INTERVAL BE USED. FOR
FULL TESTING OF THE MODUWLES, 3" SHOULD BE TYPED.

FOR QUTPUT LOOPBACK TESTS THE ANWERING OF THIS QUESTION HAS NO
AFFECT, A FIXED 5S00 US INPUT DEBOUNCE WILL ALWATrS BE USED,

OTHER MODWE MODE REGISTER ADDRESS (0) 171400 ?

IN REPLY, YOU SHOWD ENTER AN ADDRESS IN OCTAL IN THE RANGE
160000 TO 177770. THE MODWE AT THIS ADDRFSS WILL BE JSED AS THE
OTHER HALF OF A LOOPED PAIR, BUT WILL NOT ITSELF BE TESTED
UNLESS IT IS ALSO ONE OF THE MODWES SPECIFIED By THE FIRST
HARDWARE QUESTION UNDER ANOTHER UNIT NUMBER. IF THE UNIT IS
CONNECTED TO SEVERAL OTHER MODUWLES, ONLY ONE WI.L BE USED FOR
LOOPBACK TESTING.

OTHER MODWLE VECTOR ADDRESS (IF OQUTPUT MODWE, TYPE '0") (0) 400 ?
FOR OUTPUT MODWLES (WHICH HAVE NO INTERRUPT LOGIC) vYOuU SHO' D

TYPE O~ FOR THE ABOVE QUESTION. THIS CAUSES THE DIAGNOSTIC

PRINT ROUTINE TO OUTPUT 'NONE FOR THE VECTOR ADDRESS OF "ME
MODWLE .

THE FOLLOWING ILLUSTRATES THE RESPONSE TO THE HARDWARE
QUESTIONS. IN THIS EXAMPLE, THt USER RESPONSE IS UNDERL INED :

CHANGE HARDWARE (L) 2?2 v «CR»

®NITS (D) 2 2 «CR>

NIT 0O

MO0t REGISTER ADORESS (0) 171000 ? -CR:
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ve CTOR ADDRESS (FOR OUTPUT MODWES, TYPE ‘0”) (0) O ?2 <«CR»

PRIORITY LEVEL (FOR OUTPUT MODULES, TYPE “0“) (0) 4 2 O <CR»
(FOR LSI WITH FIXED PRI. USE LEVEL 4 ONLY) A

IS THIS MODWE CONNECTED TO ANOTHER VIA A LOOPBACK CABLE
(ONLY MANIFACTURING SHOUWLD ANSWER YES) (L) N 2?2 <CR>

UNIT 1
MODE REGISTER ADDRESS (0) 171000 ? 17:400 <CR»

VECTOR ADDRESS (FOR OUTPUT MODWLES, TYPE RETURN) (0) O ? 400 <CR>
PRIORITY LEVEL (FOR OUTPUT MODULES., TYPE RETURN) (0) O ? 4 <CR>

(FOR LSI WITH FIXED PRI. USE LEVEL 4 ONLY) -

IS THIS MODWE CONNECTED TO ANOTHER VIA A LOOPBACK CABLE
(ONLY MANUFACTURING SHOULD ANSWER YES) (LY N 2 v <«CR»>

LOW LEVEL INPUT FOR DIGITAL INPUT LOOPBACK TESTS
(FOR QUTPUT LOOPBACK TYPE “N') (LY N 2 <CR>

DEBOUNCE PERIOD FOR DIGITAL INPUT LOOPBACK TESTS
500US (0), S MS (1), 1OMS (2) OR ALL (3) (S) 3 2?2 <«CR»

OTHER MODWE ™MODE REGISTER ADDRESS (0) 171000 ? <«CR»

OTHER MODWE VECTOR ADDRESS (IF QUTPUT MODWE, TYPE '0”) (0) O ? <«CR»

IN THIS EXAMPLE, THE INTERNAL LOGIC OF AN OUTPUT MODUWE AT

ADDRESS 171000 WILL BE TESTED. THE MODULE WILL THEN Bt USED AS

THE SIGNAL SOURCE TO TEST AN INPUT MODULE AT ADDRESS 171400,

FOR THE DIGITAL .OOPBACK TESTS THE LOGIC LEVELS USED WILL BE O
VOt 7S FOR TrE (OwWw LEVEL AND UP TO 60 VvOLTS FOR THE HIGH LEVEL.

IF INPUT LOOPBACH TESTS ARE RUNNING ALL DEBOUNCE INTERVALS
WwILL B8E USED.

NOTICE TMAT THE DEFAULT VALUE FOR THE PRIORITY LEVEL CHANGES
WHEN A NON DEFAULT RESPONSE IS GIVEN. THIS IS TRUE FOR ALL OF

THE HARDWARE QUESTIONS, SO BE CAREF L WHEN SPECIFYING M TIPLE

IUNITS!
2.5 SOFTWARE QUESTIONS

AFTER YOU HAVE ANSWERED THE HARDWARE QUESTIONS OR AFTER A

RESTART OR CONTINUE COMMAND, THE RUNTIME SERVICES WILL ASK FOR

SOF TWARE PARAMETERS., THESE PARAMETERS GOVERN THF DIAGNOSTIC

OPERATING MODES. yYOu WILL BE PROMPTED By “CHANGE SW (L) 2', TeE

NORMAL RESPONSE FOR FIELD SERVICE IS TO TYyPE N, THIS CAUSES

THE DEVICE INTERNAL LOGIC TESTS AND FIELD INPUT/QUTPUT TESTS 10

BE RN,

IN A MANFACT URING ENVIRONMENT, THE PARAME TERS SHOWLD B8t CHAMG' D

5EQ 0010
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BY TYPING 'v~, THE FOLLOWING QUESTIONS WIIL THEN BE ASKED :
RUN MANUFACTURING TESTS (L) N ?

ANSWERING “N“ TO THIS QUESTION CAUSES THE INTERNAL LOGIC AND
FIELD INPUT/QUTPUT TESTS TO BF RUN. THE NEXT SOF TWARE QUESTION
WILL BE "QUICK VERIFY 2, ANSWERING ‘'Y ' CAUSES THF FOLLOWINM,
QUESTIONS TO BE ASKED:

RUN LOOPBACK AND I/0O TESTS (L) v ?

IF =y~ IS TYPED, LOOPBACK TESTS WILL BE RUN FOR DIGITAL MODWES
AND INPUT/QUTPUT TESTS WILL BE RUN FOR ANALOGUE MODWLES.
ANSWERING "N CAUSES ONLY THE INTERNAL LOGIC TESTS TO BE RUN AND
THE NEXT QUESTION TO BE 'QUICK VERIFY MODE ?2'. THIS IS INTENOED
FOR A QUICK TEST OF THE MODULE INTEGRITYy BEFORE CONNECTING uwP
TEST EQUIPMENT FOR FULL TESTS,

FIRST PATTERN FOR DIGITAL LOOPBACK TESTS (0Q) 177777 2
SECOND PATTERN FOR DIGITAL LOOPBACK TESTS (0) O ?

THESE WILL BE USED AS ALTERNATING DATA PATTERNS IN DIGITAL
LOOPBACK TESTS 8 AND 9.

QUICK VERIFY MODE (L) N ?

IF_THE ANSWER TO THIS QUESTION IS ‘Y , ONLY ONE ITERATION OF
EACH TEST WILL BE PERFORMED. OTHERWISE, SOME TESTING IS DONE
MORE THAN ONCE. REPEATEDLY TESTING A PIECE OF LOGIC IN THIS WA
OF TEN DETECTS FAULTS WHICH A SINGLE TEST WOULD NOT. THEREFORE,
TO FULLY TEST THE HARDWARE, THE ANSWER YO THIS QUESTION SHO.L D
BE "N-.

THE FOLLOWING ILLUSTRATES THE RESPONSE TO THE SOF TWARE
QUESTIONS. THE USER RESPONSE IS UNDERLINED:

CHANGE SOF TWARE (L) ? Y <CR>

RUN MANUFACTURING TESTS (L) N 2 1 <CR>

RUN LOOPBACK AND I/0 TESTS (L) 1 2 v <CR»

FIRST PATTERN FOR DIGITAL LOOPBACK TEST3 (0) 177777 2 125252 <CR»

SECOND PATTERN FOR DIGITAL LOOPBACK TESTS (0) O ? 52525 <CR>
QUICK VERIFY MCDE (L) N 2 <CR»

IN THIS EXAMPLE, FULL MANUFACTURING TESTS ARE TQO B8E RUN,
INCLUODING LOOPBACK TESTS FOR ANY DIGITAL MODULES AND
INPUT/QUTPUT TESTS FOR ANt ANALOGUE MODULES., IN THE DIGITAL
LOOPBACK TESTS WITH ALTERNATING PATTERNS, THE USER HAS CHOSEN T0
SWITCH ALTERNATE BITS OF THE SIGNAL RATHER THAN TO ACCEPT THE
DEFAULT OF ALL ONES THEN ALL ZEROS

SEQ 0911
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2.6 EXTENDED P TABLE DIALOGUE

WHEN YOU ANSWER THE HARDWARE QUESTIONS, YOU ARE BUILDING ENTRIES
IN A TABLE THAT DESCRIBES THE DEVICES UNDER TEST. THE SIMPLEST
WAY TO BUILD THIS TABLE IS TO ANSWER ALL QUESTIONS FOR EACH

UNIT TO BE TESTED. IF YOU ARE TESTING SEVERAL IDENTICAL DEVICES,
THIS BECOMES TEDIOUS SINCE MOST OF THE ANSWERS ARE THE SAME FOR
EACH UNIT.

TO ILLUSTRATE A MORE EFFICIEMNT METHOD, SUPPOSE YOu ARE TESTING
FOUR DIGITAL INPUT MODULES ALL CONNECTED VIA SPECIAL TEST
EQUIPMENT TO ONE DIGITAL QUTPUT MOODULE FOR LOOPBACK TESTS, vQU
COUWD ANSWER THE HARDWARE QUESTIONS FOR EACH OF THE FOUR UNITS
AS SHOWN IN SECTION 2.4, HOWEVER, APART FROM THE “MODE REGISTER
AND 'VECTOR ADDRESS”, THE ANSWERS ARE THE SAME FOR 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) ? v <CR>

PUNITS (D) 2 & <«CR>

UNIT 0

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

VECTOR ADDRESS (FOR OUTPUT MODULES. TYPE “0") (0> O ? 400.410,820,430¢CR>
PRIORITY LEVEL (FOR OUTPUT MODWLES., TYPE “0°') (0) 4 ? <CR>
(FOR LSI WITH FIXED PRI. USE LEVEL 4 ONLY) -

IS THIS MODULE CONNECTED TO ANOTHER VIA A LOOPBACK CABLE
(ONLY MANUFACTURING SHOWD ANSWER YES) (L) N 2 v <CR>

LOW LEVEL INPUT FOR DIGITAL INPUT LOOPBACK TESTS
(FOR QUTPUT LOOPBACK TYPE “N") (LY N 2?2 <CR>

OEBOUNCE PERIOD FCR DIGITAL INPUT LOOPBACK TESTS
S00US (0), S MS (1), 1OMS (2) OR ALL (3) (S) 3 2?2 <«CR»

OTHER MODULE MODE REGISTER ADDRFSS (0) 171400 ? 171C00 <CR»

AS YOU CAN SEE IN THE ABOVE DIALOGUE, THE RUNTIME SERVICES WILL
BUILD AS MANY ENTRIES AS IT CAN WITH THE INFORMATION GIVEN IN
ANY ONE PASS THROUGH THE QUESTIONS. IN THIS EXAMPLE, THE 4 INPUT
MODWES AT ADDRESSES 174000, 174010, 17402" AND 174030 ARE SET
UP WITH VECTORS 400,410,420 AND 430. ALL HAVE PRIORITY LEVEL 4
AND ALL USE HIGH LEVEI WITH AL THREE DEBOUNCE PERIODS AND ALL
ARE CONNECTED TO THE SAME OUTPUT MODUWE AT ADCRESS

171000,

SEQ 0012
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2.7 CLIOCK QUESTIONS

IF THERE IS NO LINE TIME CLOCK ON THE SYSTEM, THE USER IS ASKED
TO TYPE 2 CHARACTERS 6 SECONDS APART ON THE CONSOLE. THIS SHOAD
BE OONE AS ACCURATELY AS POSSIBLE SINCE THE INTERVAL IS USED By
"HE DIAGNOSTIC TO CALCUWLATE VALUES FOR DEVICE TIMEOUTS.

2.8 QUICK START-UP PROCEDURE ( XXDP.)

TO START UP THIS PROGRAM.

1. BOOT XxXDP.

2. GIVE THE DATE AND ANSWER XXDP « QUESTIONS

3. TYPE "R ZIXv?2?2 . ( NORMALLY THE REVISION AND PATCH
LEVEL ARE TYPED INSTED OF THE
QUESTION MARKS. THE FORM SHOWN
HERE CAUSES THE LATEST VERSION T(
BE RUN. )

4, TYPE STk 7

5. FOR STANDARD CONFIGURATIONS USING ADORESSE. 171000 TC
171770 ANSWER THE CHANGE HW QUESTION WITH ¢ . TO TEST
SPECIFIC DEVICES OR THOSE AT NON-STANDARD ADDRESSES ANSWER
"Y' AND ANSWER ALL OF THE HARDWARE QUESTIONS.

6. ANSWER THE “CHANGE SwW*” GUESTION WITw 'N-

WHEN YOU FOLLOW THIS PROCEDURE YOU WILL BE USING ONL ' T
DEFAULTS FOR FLAGS AND SOF TWARE PARAMETERS. THESE OFFA 4 15
ARE DESCRIBED IN SECTIONS 2.3 AND 2.5.

2.9 USING THE XxXDPe. SETUP UTILITY

TO ENABLE THE ODIAGNOSTIC TO AUTOMATICALLY ESTABLISH THE Ixvli
CONFTIGURATION IN THE FIELD, THE HARDWARE P TA' _E IS PRESET FOR
'6 UNITS, EACH WITH A MODE ADDRESS OF O. IF THE XXxDP. SE"®
UTILITY IS USED TO PRESET THE P TABLE FOR A PARTICW AR
CONFIGURATION, THEN THE DIAGNOSTIC wILL NOT ALTOMATICALL *
ESTABLISH THE CONFIGURATION AT STARTUP, IN TWIS CASE, THE
DIAGNOSTIC CAN BE MADE TO DO A.TOMATIC CONF IGURATION B¢
ANSWERING THE HARDWARE QUESTION, 'O GIvE 16 UNITS wWITH MCDEt
ADORESSES OF 0.

EG. CHANGE HARDWARE (L) ? v «CR-
QUNITS (D) ? 16 <CR»
UNIT O

HMODE REGISTER ADDRESS (05 0 ? 0,0,0.€,0,0,0,0,0,0,0,0,0,0,0,0 <CR»

SEQ 0013
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5€EQ 0014
VECTOR ADDRESS (FOR OUTPUT MODWES, TYPE 'O ) (D)0 2 C <CR>

PRIORITY LEVEL (FOR OUTPUT MODWES, TYPE ‘0") (0) 4 ? O <CR»
(FOR LST WITH FIXED PRI, USE LEVEL 4 ONLY)

IS THIS MODULE CONNECTED TO ANOTHER VIA A LOOPBACK CABI ¢
(ONLY MANUFACTURING SHOUWLD ANSWER YES) (L) N 2 «CR»
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3.0 ERROR IN ORMATION

3.1 TYPES OF ERROR MESSAGES

[HERE ARE THREE LEVELS OF ERROR MESSAGES THAT MAY BE ISSUED BY 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, HARD OR SOFT)
NUMBER = ERROR NUMBER
UNIT NUMBER = O - N (N IS LAST UNIT IN PTABLE)
TST NUMBER = TEST AND SUBTEST WHERE ERROR OCCURRED
PC:XXxXXXX = ADDRESS OF ERROR 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 GFNERAL
ERROR MESSAGE AND ANY ASSOCIATED BASIC ERROR MESSAGE ».

3.2 SPECIFIC ERROR MESSAGES

ALL SPECIFIC ERROR MESSAGES ARE EXPLAINGD WITH THE TE~T
DESCRIPTIONS IN SECTION &.0.

5EQ 0015
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SEQ 0014

4.0 PERFORMANCE "D PROGRESS REPORTS

AT THE ENO OF EACH PASS, THE PASS COUNT IS GIVEN ALONG WITH TH¢
TOTAL NUMBER OF ERRORS REPORTED SINCE THE DIAGNOSTIC WAS STARTED,
THE “EOP" SWITCH CAN BE USED TO CONTROL HOW OF TEN THE END

OF PASS MESSAGE IS PRINTED. SECTION 2.7 DESCRIBES SWITCHES,

4.1 PRINT COMMAND UTILIZATION

THE “PRINT" COMMAND CAN BE USED TO FIND OUT HOW MANY ERRORS MAVE
OCCURRED ON EACH UNIT SINCE THE DIAGNUSTIC WAS STARTED,

IN ADDITION, THE COMMAND CAN BE USED TO DISPLAY TME
CONFTIGURATION 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 MELP (S) M ? <«CR»

THE FOLLOWING COMMANDS ARE ACCEPTED :

T PRINT TEST TITLES

R PRINT HOW TO REESTABLISH THE SYSTEM CONFIGURATION

C  PRINT CONFIGURATION TABLE CURRENTLY USED BY DIAGNOSTIC

S - PRINT STATISTICS TABLE

TYPE T,R,C,S OR MELP (S) W ?

IF YyOU TYPE "M, “HELP” OR ANvY CHARACTER OTHER THEN T |, R',
“C” OR 'S”, THE ROUTINE PRINTS THE ABOVE MELP MESSAGE [ [STING
THE ACCEPTABLE COMMANDS.

PRINT <«CR>

TYPE f.R:é.S OR HELP (S)Y M 2 T «CR»

TEST TITLES.

1 REGISTER NxM TEST

2 RESET TEST

3 R W BIT TEST

4 INTERNAL INTERRUPT TEST OIGITAL INPUT

5 INTERNAL LOGIC TEST ANALOGUE INPUT

6 INTERNAL INTERRUPT TEST ANAL OGUE  INPUT

7 INTERNAL LOGIC TEST ANALOG * OUTPUT

8 DIGITAL INPUT LOOPBACK TEST PATTERN PAIR SELECTABLE
9 DIGITAL OUTPUT LOOPBACK TEST PATTERN PAIR SELECTABLE
10 DIGITAL INPUT L OOPBACK TEST RANDOM PATTERN

11 OIGITAL OUTPUT LOOPBACK TEST RANDOM PATTERN

1¢ DIGITAL INPUT LOOPBACK TEST SLIDINGL MATTERN

13 DIGITAL QuUIPUT LOOPBACK TES!? St LDING PATTERN
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14 DIGITAL INPUT LOOPBACK TEST INTERRUPT LINE TEST

15 ANALOGUE INPUT TESTY - FTELD AND MANUFACTURING
16 ANALOGUE OUTPUT TEST FIELD AND MANUFACTURING
17 DOIGITAL INPUT TEST FIELD TEST

18 OIGITAL QUTPUT TEST FIELD TEST

19 DIGITAL INPUT TEST - SPECIFICALLY SELECTABLE
20 DIGITAL OUTPUT TEST SPECIF ICALLY SELECTABLE
21 ANALOGUE INPUT (DYNAMIC) - SPECIFICALLY SELECTABLE
22 ANALOGUE QUTPUT (DYNAMIC) SPEC FICALLY SELECTABLE
23 ANALOGUE OUTPUT (CALIBR.) SPECIFICALLY SELECTABLE
24 ANALOGUE INPUT (CALIBR.) SPECIFICALLY SELECTABLE
25 VISUAL LED TEST SPECIFICALLY SELECTABLE

DR> PRINT <CR»>
TYPt T,R,C,S OR HELP (S) T ?2 S <CR»>

IDV/IAV 11 MODULE STATISTICS.
UNIT ERRORS DROPPED

0 0 NO

1 6 YES

e UNTESTED NO
HERE, UNIT O MAS SHOWN NO FAULTS, UNIT 1 MAS HAD 6 ERRORS AND
BEEN DROPPED FROM TESTINGL, AND UNIT 2 MAS NOT YET BEEN TESTED.
UNIT 2 IS SHOWN AS NOT DROPPED. IF THE DIAGNOSTIC MAD NOT veT
BEEN STARTED, THE UNIT WOUD STILL NOT BE SHOWN AS DROPRED
(UNLIKE THE DISPLAY COMMAND).
DR> PRINT <CR»

TvPE-T.é;é.S OR HELP (S) S ?2 C <«CR»

IOV/IAV 11 MODULE CONFIGURATION,

ADDRESS VECTOR ID/MODE MODWLE LOOPED To AT VECTOR
ASSUMED TYPE

171000 NONE 060/000 DIG. OuUY YES DIG. IN 171400 400

171400 400 030/002 OIG. IN YES DIG. our 171000 NONE

171010 NONE 2607000 AN, OuT NO

171410 410 1007000 AN. IN NO

171700 NONE 3207000 ees CANNOT BE TESTED WITH THIS DIAGNOSTIC eee

171710 NONE UNKNOWN  UNKNOWN NO

171020 NONE 0607000 DIG. 0OUT YES  UNKNOWN 171420 4.0

THE THIRD COLUMN IS LABELED “VECTOR ASSUMED FOR THE FOLL OWING
REASONS. IF THE DIAGNOSTIC IS CONFIGURED AUTOMATICALL ' B
ANSWERING 'NO  TO THE 'CHANGE HARDWARE Q. ESTION, DEVICES WITH
ADDRE 5SES L QWER THAN 171400 ARE ASSUMED TO HAVE NO VECTOR. ABOVE

5€Q 0017
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THIS ADDRESS, THE VECTOR IS ASSUMED TO BE THE SAME AS THE LOW 9
B8ITS OF THE ADDRESS. IF THE HARDWARE QUESTIONS WERE ANSWERED,
THE VECTOR IS PRINTED AS IT WAS TYPED, EXCEPT THAT ZERO VECTORS
ARE PRINTED AS "NONE"“.

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

UNIT 4 HAS AN ID CODE GREATER THAN 300, IT IS THEREFORE NOT ONE
OF THE IXvil 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 TIMEQUT, THEN
"UNKNOWN' IS PRINTED FOR THE ID/MODE AND MODUWE TYPE, THIS IS
SHOWN FOR UNIT S, THIS WOULD NORMALLY ONLY OCCUR IF THE ADDRESS
WAS INCORRECTLY TYPED IN THE HARDWARE QUESTIONS,

IF ADORESSING THE OTHER MODUWE CAUSES A BUS TIMEQUT, THEN
“UNKNOWN" IS PRINTED FOR THE MODWE TYPE OF THE OTHER MODULE

IN THE COLUMN HEADED ~TO". THIS IS SHOWN FOR UNIT 6. THIS WOWD
NORMALLY ONLY OCCUR IF THE ADDRESS WAS INCORRECTLY TYPED IN THE
HARDWARE QUESTIONS.

OR> PRINT <(CR>
TYPE T,R,C,.S OR HELP (S) C 2 R <CR>

TO REESTABLISH THE SYSTEM CONFIGURATION, ANSWER THE
HARDWARE QUESTION TYPING 'O' AS THE MODE ADDRESS FOR 16 UNITS,

EG. MODE REGISTER ADDRESS (0) O ? O,,uunevnvesnonse

TYPING “R” GIVES YOU INFORMATION ON HOW TO REESTABLISH THE

SYSTEM CONFIGURATION. THIS IS NECESSARY IF THE H/W QUESTIONS

HAVE BEEN ANSWERED OR THE HARDWARE ITSELF HMAS BEEN CHANGED AND

B?XG:SN;IEO FIND OUT WHAT IS IN THE SYSTEM WITHOUT REBOOTING THE
S .

SEQ 0018
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5.0 DEVICE INFORMATION TABLES

- - - == e e eeae= -

THE 1ARDWARE P TABLES CONTAIN 6 WORDS FOR EACH DEVICE. THESE ARE
USE’) TO SAVE THE ANSWERS TO THE STARTUP HARDWARE QUESTIONS, AND
CAN BE DISPLAYED ON THE CONSOLE BY USING EITHER THE “DISPLAY"
COHHAgglgESCRIBED IN SECTION 2.1 OR THE "PRINT" COMMAND DESCRIBED
IN SE N 4,

THE HARDWARE P TABLE IS SET UP FOR FIELD SERVICE FOR 16 UNITS,
EACH WITH A MODE ADDRESS OF O. IF THME USER TYPES "NO” TO THE
"CHANGE HARDWARE " AND "CHANGE SOF TWARE " QUESTIONS, AN AUTOMATIC
CONF IGURATION ROUTINE WILL BE RUN. THIS FINDS ALL DEVICES IN THE
ADDRESS RANGE 171000 TO 171770, PRINTS A LIST OF ALL IxvVi1l
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 CONF IGURING
FEATURE OF THE DIAGNOSTIC. SEE SECTION 2.9.

5£Q 0019



USER OJOCUMENTATION

.

MACRO M1200 26 OCT B3 15:2, PAGE 9

6.0 TEST SUMMARIES

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

INTERNAL LOGIC TESTS PERFORM DETAILED CHECKS ON EACH SEPARATELY
ACCESSABLE PART OF THE DEVICE AND GIVE ERROR MESSAGFS WHICH HELP
THE FAULTY COMPONENTS TO BE IDENTIFIED. OUTPUT LINES ARE
AFFECTED BUT NO TEST CONNECTORS ARE 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 S : INTERNAL LOGIC TES! - ANALOGUE INPUT
TEST 6 : INTERNAL INTERRUPT TEST ANALOGUE INP T
TEST 7 : INTERNAL LOGIC TEST ANALOGUE OuTP T

MANUFACTURING INPUT/0UTPUT TESTS ARE RUN IF THE USER ANSWERS
"YES' TO THE "RUN MANUFACTURING TESTS' AND "RUN LOOPBACK AND
I1/0 TESTS"” SOFTWARE QUESTIONS. THE USER MUST EITHER CONNECT TEST
CABLES BETWEEN THE MOOUWLE BEING TESTED AND THE “OTHER ‘' MODWLE
SPECIFIED IN THE HARDWARE QUESTIONS, OR FOR ANALOGUE MODWLES,
CONNECT VOLTAGE SOURCES OR MEASURING EQUIPMENT. THE ANALOGUE
TES™S WILL ONLY BE CARRIED QUT IF THE "UNATTENDED MODE” FLAG IS
NOT SELECTED.

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

TEST11 : DIGITAL QUTPUT LOOPBACK TEST RANDOM PATTERN

TEST12 : DIGITAL INPUT LUOPBACK TEST SUIDING PATTERN

TEST13 : DIGITAL OUTPUT LOOPBACK TEST SLIDING PATTERN

TEST14 : DIGITAL INPUT LOOPBACK TEST INTERRUPT LINE TEST

TEST1S : ANALOGUE INPUT TEST FIELD AND MANUFACTURING
TEST16 : ANALOGUE OUTPUT TEST FIELD AND MANUFACTURING

FIELD INPUT/QUTPUT TESTS ARE RUN IF THE USER ANSWERS 'NO' TO THE
"MANUFACTURING* SOF TWARE QUESTION AND THE UNATTENDED MODE FLAG
IS NOT SELECTED. THE TESTS GUIDF THE USER THROUGH THE SEQUENCE
NECESSARY TO TEST THE USER LINES OF EACH DEVICE USING THE TEST
CONNECTORS.

TEST1S : ANALOGUE INPUT TEST FIELD AND MANUFACTURING
TEST16 : ANALOGUE QUTPUT TEST FIELD AND MANLF ACTURING
TEST17? : OIGITAL INPUT TEST FIELD TEST
TEST18 : DIGITAL QUTPUT TEST FIELD TEST

SPECIFICALLY SELECTABLE TESTS ARE ONLY RUN IF THE USER SEILECTS
THEM By TEST NUMBER (IE. NOT IN SEQUENCE WITH OTHER TESTS), THEY
ALLOW THE USER TO READ FRGM OR WRITE TO ThE USER INTERFACE Of
THE CHOSEN DEVICE. FOR ANALOGUE DEVICES, THE FROGRAM AL 50
PERFORMS THE CONVERSIONS Bt TWEEN BIT PATTERNS AND VOLTAGES. ONCE

SEQ 0020
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STARTED, THESE TESTS WILL RUN INDEFINATELY UNTIL "CONTROL C
T/PED. AT THIS POINT, THEY CAN BE RESTARTED BY TYPING
CONTINUE ', OR ANOTHER TEST CAN BE SELFCTED.

TEST19 : DIGITAL INPUT TEST - SPECIFICALLY SELECTABLE
TEST20 : DIGITAL OQUTPUT TEST - SPECIFICALLY SELECTABLE
TEST21 : ANALOGUE INPUT (DYNAMIC) - SPECIFICALLY SELECTABLE
TEST22 : ANALOGUE OUTPUT (DYNAMIC) SPECIFICALLY SELECTABLE
TEST23 : ANALOGUE OUTPUT (CALIBR.) - SPECIFICALLY SELECTABLE
TEST24 : ANALOGUE INPUT (CALIBR.) SPECIFICALL Y SELECTABLE
TEST2S : VISUAL LED TEST SPECIFICALLY SELECTABLE

IS

SEQ 0021
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TEST 1 - REGISTER NXM TEST,

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

ERROR 101 : REGISTER ADDRESSING ERROR - TRAP T0 4
REGISTER AT 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 RESPOND.
TEST 2 - RESET TEST.
THIS TEST CHECKS THAT THE DEVICE REGISTERS ARE CORRECTLY SET OR
RESET AFTER A BUS RESET. IN THE MOD REGISTER, ONLY THE LED BIT
IS TESTED.
ERROR 200 : SPECIAL MODWE 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, GOOD:GGGGGG., BAD:BBBBSSE
TEST 3 REGISTER R/W BIT TEST,
THIS TEST CHECKS THAT THE READ/WRITE BITS OF EACH REGISTER CAN

ALL BE SET, ALL CLEARED AND INDIVIDUALLY SET., THE FOLLOWING
ERRORS MAY BE PRINTED :

ERROR 300 : SPECIAL MODWE FOUND CAN'T BE TESTED WITH THIS DIAGNOSTIC

ERROR 301 : REGISTER READ/MRITE BITS COULD NOT BE SET
ADDRESS: AARRAA, GOOD:GGGGGG, BAD:BBBBBB, R/W BITS:RRRRRR

ERROR 302 : REGISTER READ/WRITE BIT5 COUWD NOT BE CLEARED
ADDRESS:ARAARAA, GOCD:LGGGGG, BAD:BBBBBB, R/W BITS:RRRRRR

ERROR 303 : REGISTER READ/WRITE BITS COUWLD NOT BE INDIVIDUALL' SET
ADDRE SS: ARAAAA, GOOD:GGGGGL, BAD:BBBBBB, R/W BITS:RRRRRR

ERROR 304 : MOD REGISTER CONTENTS OF DIGITAL INPUT MODUL E INCORRECT
ADDRESS:AAARAA, (GOOD:GGGGGG, BAD:BBBBBB

ERROR 305 : MOD REGISTER CONTENTS OF DIGITAL INPUT MODWWE INCORRECT
RT1 BIT NOT SET
ADDRE 55 : RARAAA, (GOOD:GLGGGGG, BAD:CBBBBR

SEQ 0022
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ERROR 306 : MOD REGISTER CONTENTS OF DIGITAL INPUT MODUWE INCORRECT
RTO « RT1 NOT SETY
ADDRE SS:ARAAAA, GOOD:GGGGGYH, BAD:BBBBB6

TEST 4 INTERNAL INTERRUPT LOGIC TEST - DIGITAL INPUT,

THIS TEST CHECKS THAT THE INTERNAL INTERRUPT LOGIC IS ABLE T0
CAUSE AN INTERRUPT USING THE VECTOR AND PRIORITry | EVEL SELECTED
IN THE START UP QUESTIONS. THE INTERRUPT IS GENERATED BY SETTING
THE INTERRUPT ENABLE AND THEN INTERRUPT TEST BITS. AFTER THE
INTERRUPT, THE CS CONTENTS ARE ALSO CHECKED. THE FOLLOWING
ERRORS MAY BE PRINTED :

ERROR 401 : NO INTERRUPT AFTER SETTING EI .+ TST IR BIT IN CSA
CSA REGISTER CONTENTS :DDDODD

ERROR 402 : INTERRUPT DID NOT OCCUR AT THE SELECTED PRIORITry LEVEL
GOOD: GGGGGG, BAD :888888

ERROR 403 : CSA REGISTER OF DIGITAL INPUT MODULE INCORRECT AFTER INTERRUPT
GO0D: GGGGGG, BAD :888888B

ERROR 404 : IR1S5 IN CSA REGISTER OF DIGITAL INPUT NOT CLEARED Af TER INTERRUPT
GO0D: GGGGGG, BAD :B8BB88B

TEST S INTERNAL LOGIC TEST - ANALOGUE INPUT,

THIS TEST PERFORMS A PSEUDO CONVERSION ON EACH CHANNEL THAT IS
FOUND, BY SETTING THE A/D START BIT AND THEN POLLING THE ' DONE
BIT TO CHECK THAT THE CONVERSION HAS BEEN COMPLETED WITHIN Tt
ALLOWED TIMEOUT PERIOD (AT LEAST 10MS). BEFORE A/D STAR™ IS SET,
A CHECK IS MADE THAT THE DONE BIT IS CLEARED. THE ERROR
CONDITIONS ARE ALSO CHECKED, BUT NO CHECK IS MADE ON THE
RESULTING INPUTS OR ON THE GAIN SETTING. THE FOLLOWING ERRORS
MAY BE PRINTED

ERROR 501 : CSA CONTENTS INCORRECT AFTER READ DAT AND CLEAR CSA
GO0D : GGGGGG, BAD:BBBBBB, ADDRESSED CHANNEL IS : CCC

ERROR 502 : DONE BIT IN CSA NOT SET (TIMEOQUT) AFTER A/D START
GOO0D : GGGGGG, BAD:88B88BB, ADDRESSED CHANNEL IS : CCC

ERROR S03 : ERR BIT IN CSA NOT SET AFTER A/D STAR WHEN DONE IS SET
GCOD : GGGGGG, BAD:BBBBBB, ADDRESSED CHANNEL IS : CCC

ERROR S04 : ERR, DONE BIT IN CSA NOT CLEARED AFTER READ DAT REG.
GOO0D : GGGGGG, BAD:B8888BB, ADDRESSED CHANNEL IS : CCC

ERROR 505 : ERR BIT IN CSA NOT SET AFTER LOADING A/D START TWICE
GC0D: GGGGGG, BAD:B8BBBBB, ADDRFSSED CHANNEL IS : CCC

TEST 6 INTERNAL INTERRUPT LOGIC TEST ANAL CGLE INPUT,

56£Q 0023
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THIS TEST CHECKS THAT THE INTERNAL INTERRUPT LOGIC IS ABLE TO
CAUSE A4 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
THE A/D START BIT TWICE. A TIME OUT IS GENERATED IF THE
INTERRUPT HAS NOT OCCURED WITHIN THE ALLOWED TIMEOUT PERIOD. THE
FOLLOWING ERRORS MAY BE PRINTED :

ERROR 601 : TIME OUT OONE BIT IN CSA NOT SET AFTER A/D START
AND 606

ERROR 602 : NO INTERRUPT AFTER SETTING ET . A/D START IN CSA

ERROR 603 : PRIORITY LEVEL INCORRECT
GOO0D : GGGGGG, BAD:BBBBB8

FRROR 604 : CSA CONTENTS INCORRECT AFTER CONVERSION
GOOD : GGGGGG, BARD:BBBBBB

ERROR 605 : ERROR INTERRUPT OCCURRED
ERROR 607 : NO ERROR INTERRUPT AFTER TWO A/D STARTS

TEST 7 INTERNAL LOGIC TEST ANALOGUE QUTPUT,

THIS TEST PERFORMS A CONVERSION ON EACH AVAILABLE CHANNEL,
LOADING THE DAT REGISTER AND CHECKING THAT THE CONVERSIONS ARE
COMPLETED WITHIN THE ALLOWED TIMEOQUT PERIOD ( READING THE READ?
BIT AFTER 150 US). THE FOLLOWING ERRORS MAY Bt PRINTED :

ERROR 701 : CSA CONTENTS INCORRECT AFTER LOADING NEW CHANNEL
« IGNORE OPL BIT)
GOOD: GGGGGG, BAD:bBBBBB

ERROR 702 : CSA CONTENTS INCORRECT AFTER LOADING DAT REG.
READY TIMEQUT WAS 150 us
G000 : GGGGGG, BAD:BBBBBB
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6.2 MANUFACTURING I/0 TESTS.

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 MODULE SPECIFIED AS THE “OTHER" IN

THE HARDWARE QUESTIONS (IN THIS TEST A DIGITAL OUTPUT). IF LOW

LEVEL IS NOT SELECTED, ONE HUNDRED CYCLES ARE PERFORMED USING

THE DATA PAIR AND DEBOUNCE PERIOD SPECIFIED IN THE HARD AND SOF TWARE
QUESTIONS. A DEBOUNCE PERIOD OF 10 MILLISECONDS IS THEN USED TO
CHECK 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 SELECTED. IF THE TWO PATTERNS ARE IDENTICAL,
A FIXED OQUTPUT WILL RESULT,

ERROR 801 : REGISTER ADODRESSING ERROR FOR OTHER MODUWLE
804 AND 806 REGISTER AT AAAAAA DOSE NOT RESPOND

ERROR 802 : LOOPED DATA IN DATA REGISTER OF DIGITAL INPUT MODUWE INCORRECT
AND 807 GOOD:GGGGGG. BAD:B888BBBB, MOD REGISTER CONTENTS:DDDDOD

ERROR 803 : DEBOUNCE FUNCTION ERROR -
AND 805 DATA ACCEPTEO BEFORE LOADED DEBOUNCE F INISHED

TEST 9 - DIGITAL OQUTPUT LOOPBACK TEST - SELECTABLE DATA PATTERN PAIR.

DATA TRANSFERS ARE MADE BETWEEN THE MODULE UNDER TEST (IN THIS
TEST A DIGITAL OUTPUT) AND THE MODWE SPECIFIED AS THE "OTHER
IN THE HARDWARE QUESTIONS (IN THIS TEST A DIGITAL INPUT),

SEVERAL CYCLES ARE PERFORMED USING THE DATA PAIR FROM THE SuW

P TABLE AND A DEBOUNCE PERIOD FOUND IN THE MOD REGISTER OF THE
OIGITAL OQUTPUT MODWE. FOR THE INPUT MODULE A DEBOUNCE OF
(S00US) IS USED. BY DEFAULT, THE DATA PAIR IS ALL ZEROS AND ALL
ONES, BUT ANY PATTERN PAIR CAN Bt SELECTED. IF THE TWO PATTERNS
ARE IDENTICAL, A FIXED OUTPUT WILL RESWLT,

IF A RELAY QUTPUT MOOWLE IS USED, A CHECK IS ALSO MADE THAT THE
DAT REGISTER OF THE DIGITAL INPUT MODULE WILL NOT B8E CHANGED
WITHIN 2 MS OF LOADING THE QUTPUT DATA REGISTER.

THE FOLLOWING ERRORS MAY BE PRINTED :

ERROR 901 : REGISTER ADDRESSING ERROR FOR OTHER MODLULE ADDRESS
903, 905 REGISTER AT AAAAAA DOSE NOT RESPOND
AND 907

ERROR 902 : DATA REGISTER OF DIGITAL QUTPUT MODULE INCORRECT
AFTER READ BACK
GOO0D : GGGGGG, BAD:BBBBBB, MOD REGISTER CONTENTS:DDODDD

SEQ 0025
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ERROR 904 : RECEIVED DATA INCORRECT CHECIK QUTPUT LOGIC
GOOD : GGGGGG, BAD:888BBB, MJOD REGISTER CONTENTS:DDDODD

ERROR 906 : DEBOUNCE TIME INCORRECT
DATA ACCEPTED TOO FAST (LOADED DEBOUNCE NOT FINISHED)
GOO0D : GGGGGG, BAD:8BBBBB, MOD REGISTER CONTENTS:DDDODD

ERROR 908 : RECEIVED DATA INCORRECT - CHECK QUTPUT LOGIC
GOO0D : GGGGGG, BAD.B8BBBBB, MOD REGISTER CONTENTS:0DDDODD

TEST 10 - DIGITAL INPUT LOOPBACK TEST - RANDOM PATTERN

THIS TEST CHECKS THE DATA TRANSFER BETWEEN INPUT AND OUTPUT
MODULES. THE OUTPUT MODULE IS THAT SPECIFIED AS THE “OTHER” IN
THE HARDWARE QUESTIONS. SEVERAL CYCLES AKRE PERFORMED USING DATA
GENERATED B8Y A RANDOM PATTERN GENERATOR WITHIN THE PROGRAM.

IF LOW LEVEL TESTING WAS NOT SELECTED IN THE HARDWARE QUESTIONS,
THE SELECTeD DEBOUNCE PERIOD IS USED. IF "ALL"” WAS SPECIFIED,
THE PERIOD IS SELECTED AT RANDOM FROM THE 3 ALLOWED VALUES. THE
FOLLOWING ERRORS MAY BE PRINTED :

ERROR 1001 : REGISTER ADODRESSING ERROR FOR OTHER MODULE
AND 1003  REGISTER AT AAAAAA DOSE NOT RESPOND

ERROR 1002 : DIGITAL INPUT DATA REGISTER INCORRECT
AND 1004 LOADED AND READ DATA NOT THE SAME
GOO0D : GGGGGG, BAD:BBBBBB, MOD REGISTER CONTENTS:DDDODD

TEST 11 - DIGITAL OUTPUT LOOPBACK TEST WITH RANDOM PATTERN

THIS TEST CHECKS THE DATA QUTPUT LINES OF DIGITAL OUTPUT MODWLES
BY READING THE QUTPUT DATA WITH AN INPUT MODULE. THE INPUT
MOOWE IS THAT SPECIFIED AS THE “OTHER” IN THE HARDWARF
QUESTIONS. 500 CYCLES ARE PERFORMED USING DATA GENERATED BY A
RANDOM PATTERN GENERATOR WITHIN THE PROGRAM, THE TIMEOUT PERIOD
IS BASED ON THE DEBOUNCE PERIOD FOUND IN THE MOD REGISTER OF THE
OIGITAL OUTPUT MODWLE.

THE DIGITAL INPUT MODUWE IS ALWAYS LOADED WITH A DEBOUNCE PERIOD
OF 500 US. THE FOLLOWING ERRQORS MAY BE PRINTED :

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

ERROR 1102 : DATA REGISTER OF DIGITAL QUTPUT MODULE INCORRECT
DATA CHANGED AFTER LOADING
GOO0D : GGGGGG, BAD:88888BB, MOD REGISTER CONTENTS:00000D
ERROR 1104 : LOADED AND READ DATA NOT THE SAME CHECK OUTPUT LOGIC
GO0D : GGGGGG, BAD:BBBBBB, MOD REGISTER CONTENTS:DDDODD

TESY 12 OIGITAL INPUT LOOPBACK TEST WYTH SLIDING PATTERN

SEQ 0026
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THIS TEST TRANSFERS SLIDING ONES AND THEN SLIDING ZEROS BE TWEEN
OUTPUT MODULE AND INPUT MODWLES. THE QUTPUT MODWE IS THAT
SPECIFIED AS THE "OTHER" IN THE HARDWARE QUESTIONS.

THE TRANSFERS ARE PERFORMED USING THE LEVEL SELECT AND DEBO!NCE
PERIOD SPECIFIED IN THE HARDWARE QUESTIONS.

THE FOLLOWING ERRORS MAY BE PRINTED :
ERROR 1201 : REGISTER ADDRESSING ERROR FOR OTmER MODULE
lﬁgé. 1205  REGISTER AT AAARARAA DOES NOT RESPOND

1207

ERROR 1202 : DATA REGISTER OF INPUT MODULE INCORRECT

1204 AND 1208 GOOD:GGGGGG, BAD:8BBBBB, MOD REGISTER CONTENTS:DODLDD

TEST 13  DIGITAL OUTPUT LOOPBACK TEST WITH SLIDING PATTERN

THIS TEST CHECKS THE DATA OUTPUT LINES OF DIGITAL OUTPUT MODWES
8y READING THE OUTPUT DATA WITH AN INPUT MODULE, THE INPUT
MODWE IS THAT SPECIFIED AS THE “OTHER' IN THE HARDWARE
QUESTIONS. SEVERAL CYCLES ARE PERFORMED USING SLIDING ONES AND
THEN SLIDING ZEROS.

THE TIMEOUT PERIOD IS DEPENDFNT ON THE DEBOUNCE SPECIFIED IN THE
RT BITS FOUND IN THE MOD REGISTER OF THE DIGITAL OUTPUT MOOWLE.

YMSDIGITAL INPUT MODULE IS ALWAYS LOADED WITH A DEBOUNCE PERIOD
Of UsS.

THE FOLLOWING ERRORS MAY BE PRINTED :

ERROR 1301 : REGISTER ADDRESSING ERROR FOR OTHER MODA E ADDRE '
1503 AND 1306 REGISTER AT AAAAARA DOSE NOT RESPOND

ERROR 1302 : DATA REGISTER OF OUTPUT MOOW E INCORRECT Af TER LOAD
AND 1305 GOOD:GGGGGG, BAD:BBBBBB, MOD REGISTER CONTENTS:DDDDDO

ERROR 1304 : RECEIVED DATA INCORRECT CHECK DIGITAL OLTPUT LINES
AND 1307  GOOD:GGGGLG, BAD:8B88888, MOD REGISTER CONTENTS:DDDDOD

TEST 14 OIGITAL LOOPBACK TEST INPUT MODWLE INTERRUPT | INE,

THIS CHECKS THAT THE CSA INTERRUPT BIT OF THE INPUT MODWE CAN
BE SET TO CAUSE AN INTERRUPT By THE LEADING OR TRAIL ING EDGES OFf
THE MOOWLE DATA LINE 1S. THE DEBOUNCE PERIOD FOR THE DIGITAL
INPUT MODULE IS DEPENDENT ON THE OUTPUT MODWLE THAT 10U SELECT
AS THE 'OTHER” IN THE HARDWARE QUESTIONS. A CHECK IS ALSO MADE
THAT BIT 1S REMAINS MIGH AFTER THE LINE MAS REVERTED BACK T0 ITS
’agéflﬂl STATE, ALL SIGNALS ARE PROVIDED Br LINES FROM TrE QUTPUT
ut.

ALSO Te BITS O 14 ARE SWITCHED ON AND OFF FOLR TIMES,
AND THEN A CHECK 9 MADE THAT BIT 1% [% NOT AFFECTED,

5€Q 0027
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ALL OF THE FUNCTIONAL TESTS ABOVE ARE AL SO CARRIED QUT IF LOW
LEVEL TESTING IS SELECTED.

THE FOLLLOWING ERRORS MAY BE PRINTED :

ERROR 1401 : REGISTER ADDRESSING ERROR FOR OTHER MODULE
AND 1410 REGISTER AT AAAARAA DOSE NOT RESPOND

ERROR 1402 : DATA REGISTER CONTENTS OF INPUT MODW.E INCORRECT
AND 1411 GOOD:GGGGGG, BAD:B8BBBBB, MOD REGISTER CONTENTS:DDDDDD

ERROR 1403 : NO INTERRUPT ON LEADING EDGE OF LINE 15
AND 1412 CSA REGISTER CONTENTS IS :0D0D00

ERROR 1404 : CSA REGISTER INCORRECT AFTER INTERRUPT
I:OM;. {:{2 G000 : GGGGGG, BAD:8B88868

ERROR 1405 : CSA REGISTER NOT LOADABLE WITH THE CORRECT DATA
AND 1414 G000 : GGGGGG, BAD:BBBBBHB

ERROR 1406 : NO INTERRUPT ON TRAILING EDGE OF LINE 15
CSA REGISTER CONTENT IS : DDODDDD

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

ERROR 1409 : CSA REGISTER CHANGED AFTER SWITCHING DATA BI1S O 14
AND 1418 (G000:GGGGGLG, BAD:BBBBBB

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

AT FIRST THE USER IS TOLD THAT THE TEST WILL ONLY RUN CORRECTLY
IF THE MOOWWE HAS BEEN CALIBRATED. THEN HE IS ASKED MOW MANY Mux
BOARDS ARE CONNECTED TO THE CONTROLLER. THEN ME IS ASKFD 10
CONNECT A CALIBRATED VOLTAGE SOURCE ON THE EVEN INPULTS 10 THE
MODUWE VIA THE ANALOGUE TEST CONNECTOR,

PROMPTED BY THE PROGRAM, THE USER THEN SETS UP A SERIES OF
VOLTAGES, TYPING “CARRIAGE RETURN" AFTER EACM SO THAT THE
PROGRAM CAN CHECK THE O/A CONVERSIONS. THE CONVERSIONS FOR
48.828 Mv ARE PERFORMED ON ALL GAINS. OTHER CONVERSIONS ARE
PERFORMED ONLY AT GAIN L. IF 'N° TO THE SW QUESTION "RUN
MANUFACTURING TEST" IS ANSWERED THE FOLLERING TOLLERANCES WILL
BE USED, FOR GAIN 1,2,5 IS 2 LSB, FOR GAIN 10 IS 4 LSB, FOR GAIN
20 IS 6 LSB, FOR GAIN SO IS 7 LSB, FOR GAIN 100 IS 12 LSB AND
FOR GAIN 200 IS 20 LSB.

IF “v" WAy ANSWERD THE TOLLERANCE WILL BE, FOR GAIN :,2,5 IS 2
FOR GAIN 10 IS 3 LSB,FOR GAIN 20 1S 8, FOR GAIN SO IS 5 LSB, F
GAIN 100 IS 10 LSB AND FOR GAIN 200 IS 15 LSB.

IF MUX BOARDS ARE CONNECTED THE TOLLERANCE WILL BE 2 LSB MORE
FOR GAINS OVER 10,

NEXT, THE USER IS PROMPTED TO CONNECT Tré VOL'AGE SOURCE T Tre
ODD INPUTS AND DO THE SAME AS FOR THE EVEN LINES AL ABOVE .

Lse.
OR
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THE VALUES USED DEPEND ON WHE THER THE MODUWE IS SET UP FOR
UNIPOLAR OR BIPOLAR INPUT,

FINALLY, THE EXTERNAL TRIGGER FUNCTION IS TESTED BY SWITCHING
THE ENABLE EXTERNAL TRIGGER ON AND OF~ 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 OuUT.
THE FOLLOWING ERRORS MAY BE PRINTED :

ERROR 1501,1504: CSA CONTENTS INCORRECY
GOOD : GGGGGG, BAD:B8BBBB, ADDRESSED CMANNEL IS: CCC

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

ERROR 1503,1506 : CONVERSION VALUE INCORRECT
G000 : GGGGGG, BAD:BBBBBB, CSA REGISTER CONTENTS:DDDDD

ERROR 1507 : NO DONE INTERRUPT AFTER EXTERNAL TRIGGER

ERROR 1508 : CS” CONTENTS INCORRECY AFTER EXTFRNAL TRIGGER
GOuV :GGGGGG, BAD:BBBBBB, ADDRESSED CHANNEL IS: C2C

TEST 16 ANALOGUE OUTPUT TEST., (FIELD AND MANUFACTURING TEST)

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

NEXT, THE OPERATOR IS ASKED WHETHER THE MODWLE IS vOL TAGE
CALIBRATED OR CURRENT CALIBRATED. DEPENDING ON THE RESPONSE, THE
PROGRAM PROMPTS WITH VOLTAGE OR CURRENT VALUES,

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 TO THE CURRENT OUTPUTS,

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

TO THE MOOWE OUTPUT AT TrHE SPECIFIED CHANNEL. IF CURRENT WAS
SELECTED, THE PROGRAM USES THE NFFSET BIT IN THE MOD REGISTER

AND CHECK THAT THE OPL BIT IN THt C5A REGISTER IS CLEAR,

THE OPERATOR THEN HAS TO CHECK SEVERAL VALUES TO ENSURE THAT Twt
READING OF THE OVM IS THE SAME AS THE QUTPUT VALUE. ALL

VALUES HAVE BEEN CHECKED By ASWERING THE QUESTION IS VALWUE ON
OVM IN RANGE. THE PROCESS IS REPEATED FOR ALL CHANNELS.

If "UAM” FLAG IS5 SET, THIS TEST WILL NOT Bt CARRIED OQuT,

N.B. THE DVM READINGS MAY DIFFER FROM THE PRINTED VAtk S I+ THE
MODA E HAS BEEN RECAL IBRATED B8y Tt CUSTOMER,

Tt FOLLOWING ERROR, MAY Bt PRINTED
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ERROR 1601 : OPL BIT IN CSA NOT SEY
MAKE SURE THAT NOTHING IS CONNECTED TO CURRENT OUTPUT
CSA REGISTER CONTENTS IS :000D0D

ERROR 1602 : OPL BIT IN CSA NOT CLEARED
IS OvM CONNECTED TO THE ADDRESSED CHANNEL ?
CSA REGISTER CONTENTS IS :DDDDOD

ERROR 160X : READY BIT IN CSA NOT SET AFTER L OADING DAT REGISTER (TIMEOQUT)
AND 1606  GOOD:GGGGGG, BAD:88BBBB

ERROR 1604 : CSA CONTENTS INCORRECT
AND 1607  GOOD:GGGGGG, BAD:BBBBBHB

ERROR 1605 : MOODWE CEFECT OR INCORRECTLY CALIBRATED TRY TEST 23
AND 1608



USER OQOCUMENTATION

MACRO M100 26 OCT 83 15:22 PAGE 12

6.3 FIELD INPUT/QUTPUT TESTS USING FIELD TEST CONNECTORS.

TEST 15 ANALOGUE INPUT TEST., (FIELD ANLJ MANUFACTURING TEST)

AT FIRST THE USER IS TOLD THAT THE TEST WILL ONLY RUN CORRECTLY
IF THE MOOWE MAS BEEN CALIBRATED. THEN HE IS ASKED HOW MANY Mux
BOARDS ARE CONNECTED TO THE CONTROLLER. THEN HE IS ASKED TO
CONNECT A CALIBRATED VOLTAGE SOURCE ON THE EVEN INPUTS TO THE
MODWE 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. IF 'N' TO THE SW QUESTION "RUN
MANUFACTURING TEST™ IS ANSWERED THE FOLLERING TOLLERANCES WILL
BE USED. FOR GAIN 1,2,5 IS 2 LSB, FOR GAIN 10 IS 4 LSB, FOR GAIN
20 IS 6 LSB, FOR GAIN SO IS 7 LSB, FOR GAIN 100 IS 12 LSB AND
FOR GAIN 200 IS 20 LSB.

IF “v" 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 LSB AND FOR GAIN 200 IS 15 LSB.

IF MUX BOARDS ARE CONNECTED THE TOLLERANCE WILL BE 2 LSB MORE
FOR GAINS OVER 10.

NEXT, THE USER IS PROMPTED TO CONNECT THE VOLTAGE SOURCE TO THE
00D INPUTS AND DO THE SAME AS FOR THE EVEN LINES AS ABOVE.

THE VALUES USED DEPEND ON WHETHER THE MOOWLE IS SET UP FOR
UNIPOLAR OR BIPOLAR INPUT,

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 INCORRECT
G000 : GGGOLGG, BAD:8B888B, ADDRESSED CHANNEL IS: CCC

ERROR 1502 : TIMEOUT OONE BI! NOT SET AFTER A/D START
AND 1505 CSA REGISTER CONTENTS IS : DDODODD

ERROR 1503,1506 : CONVERSION VALUE INCORRECT
G000 : GGLGGG, BAD:BBBBBB, CSA REGISTER CONTENTS:DDDOD

ERROR 1507 : NO DONE INTERRUPT AFTER EXTERNAL TRIGGER

ERROR 1508 : (SA CONTENTS INCORRECT AFTER EXTERNAL TRIUGER
G000 : GLLLGL, BAD:BBBBBB, ADDRE HLSED CHANNEL Is: CCC

5EQ 0031
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TEST 16  ANALOGUE QUTPUT TEST. (FIELD AND MANUFACTURING TEST)

THE USER IS TOLD THAT THA TEST WILL ONLY
RUN CORRECTLY IF THE MODULE MAS BEEN CALIBRATED.

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

IF CURRENT IS SELECTED A CHECK 1S MADE THAT ALI CHANNELS ARE SHOWN
RS OPEN LINE"IN THE CSA REGISTER. THIS ASSUMES THAT NOTHMING IS
CONNECTED TO THE CURRENT DJUTPUTS,

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

TO THE MODUWE OQUTPUT AT THE SPECIFIED CHANNEL, IF CURRENT WAS
SELECTED, THE PROGRAM USES THE OFFSET BIT IN THE MOD REGISTER

AND CHECK THAT THE OPL BIT IN THE CSA REGISTER 1S CLEAR.

THE OPERATOR THEN MAS TO CHECK SEVERAL VALUES TO ENSURE THAT THE
READING OF THE DVM IS THE SAME AS THE OUTPUT VALUE. WHEN ALL
VALUES HAVE BEEN CHECKED AND NC ERROR FOUND, THE USER HAS TO
EYPE “CARRIAGE RETURN". THE PROCESS IS REPEATED FOR ALL

HANNELS .

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

N.B. THE DVM READINCS MAY DIFFER FROM THE PRINTED VALUES IF THE
MODWLE MAS BEEN RECALIBRATED BY THE CUSTOMER,

THE FOLLOWING ERRORS MAY BE PRINTED :

ERROR 1601 : OPL BIT IN CSA NOT SET
MAKE SURE THAT NOTHING IS CONNECTED TO CURRENT OuUTPUT
CSA REGISTER CONTENTS IS :00DDDD

ERROR 1602 : OPL BIT IN CSA NOT CLEARED
IS OvM CONNECTED TO THE ADDRESSED CHMANNEL ?
CSA REGISTER CONTENTS IS :000D0DD

ERROR 1603 : READY BIT IN CSA NOT SET AFTER LOADING DAT REGISTER ( TIMEOUT)

AND 1606 GOOD:GGGGGG, BAD:B8B£888

ERROR 1604 : CSA CONTENTS INCORRECT
AND 1607  GOOD:GGGGGG, BAD:BB88BBB

ERROR 1605 : MOOULE DEFECT OR INCORRECTL Y CALIBRATED TRY TEST 23
AND 1608

TEST 17 OIGITAL INPUT TEST,

FIRST OF ALL, THE USER IS PROMPTED TO INSERT THE TEST CONNECTOR
INTO THE MODULE ON WHICHM THE LED IS FLASHING, THEN A CHECK IS
HADE THAT THE INPUT DATA MATCHES THE ODD PATTERNS AVAILABLE FROM
THE CONNECTOR. AFTER THIS, THE USER IS ASKED TO SWITCH THE
CONNECTOR TO THE EVEN POSITION AND THE DATA IS CHECKED TO BE
CORRECT, THE PROGRAM THEN PROMPTS THE USER TO MOVE THE SWITCH
"ON  AND “OFF " TWICE MORE. THIS CHECKS THAT THE C5A INTERRUPT

5EQ 0032
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BIT IR1S CAN BE SET TO CAUSE AN INTERRUPT BY THE LEADING OR
TRAILING EDGES OF THE MODUWLE DATA LINE 15, AND THAT IR1S5 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 NCT BE CARRIED OUT.
THIS TEST IS CARRIED OUT IN LOW LEVEL MODE.
THE FOLLOWING ERRORS MAY BE PRINTED :

ERROR 1701 : DATA REGISTER OF DIGITAL INPUT NOT LOADED WITH EVEN DATA
GOO0D : GGGGGG. BAD:B8BBBBB, MOD REGISTER CONTENS IS:0DDDODD

ERROR 1702 : DATA REGISTER OF DIGITAL INPUT NOT LOADED WITH ODO DATA
GOOD : GGGGGG, BAD:BBBBBB, MOD REGISTER CONTENS IS:0DDDDO

ERROR 1703 : NO INTERRUPT ON LEADING EDGE OF DATA LINE 15
CSA REGISTER CONTENTS 1S5:000D0DD

ERROR 1704 : CSA REGISTER OF DIGITAL INPUT MODULE INCORRECT
AND 1706 AFTER INTERRUPT
GOO0D : GGGGGG, BAD:8888BB8B, MOD REGISTER CONTENS 1S:0D0DDO

ERROR 1705 : NO INTERRUPT ON TRAILING EDGE OF DATA LINE 15
CSA REGISTER CONTENTS IS:0000DD

ERROR 1707 : CSA DATA BIT IR1S IS NOT CORRECT CLEARED BY DATA LINE 15
GOO0D: GGGGGG, BAD:B8888B8, MOD REGISTER CONTENS IS:DDDDDD

TEST 18 OIGITAL OUTPUT TEST.

THE USER IS PROMPTED TO INSERT THE DIGITAL TEST CONNECTOR INTO

THE MODULE ON WwHICH 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 PROMPTS THE USER TO LOOX FOR
A SLIDING ZEROS PATTERN, WHICH IS OUTPUT FOR 15 SECONDS BEFORE

TERMINATING THE TEST. THIS CHECKS THAT ALL OUTPUT LINES CAN BE

UNIQUELY SET AND ~LEARED.

IF THE “UAM" FLAG IS SET, TMIS TEST wILL NOT BE CARRIED OUT.
ERRORS : THIS TEST IS A VISUAML TEST AND MAS NO ERROR PRINTOUT,

5EQ 0033
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6.4 SPECIFICALLY SELECTABLE INPUT/QUTPUT TESTS,

TEST 19  DIGITAL INPUT TEST - SPECIFICALLY SELECTABLE

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

THE USER IS ASKED WHICH INPUT RANGE (LOW LEVEL OR NORMAL) AND If
NORMAL IS SELECTED, WwHICH DEBOUNCE PERIOD TO USE. THEN THE INPUT
LINES OF THE MODULE ARE CONTINUOUSLY READ AND, IF THE SUPERVISOR
FLAG "INMIBIT ERROR REPORT ' IS NOT SEY, THE BIT PATTERN IS
QUTPUT TG THE CONSOLE. BY USING ODIFFERENT 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
?FngECH?DU%E IS NOT TESTED. TO ABORT THE TEST, THE USER MUST

Y “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 MOO REGISTER COUWD NOT BE SET
G000 :GGGGGG, BAD:BBBBBB

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

TEST 20 DIGITAL OUTPUT 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, HE IS ALSOH
ASKED TO ENTER THE DATA PAIR. THE PROGRAM Tr _N REQUESTS A TIME
INTERVAL IN MILLISECONDS (DEFAWLT IS ZERO) TO WAIT BETWEEN EACH
PATTERN CHANGE, THE SELECTED PATTERN IS THEN OUTPUT T0O THE USER
LINES OF THE MODWLE.

AFTER LOADING THE QUTPUT, THE DATA REGISTER IS READ 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, ALL OTHER
CHECKING IS VISUAL,

TO ABORT THE TEST, “CNTL C' MUST BE TIPED.
THE FOLLOWING ERRORS MAY BE PRINTED :
ERROR 2001 : DATA REGISTER INCORRECT AFTER READ BACK
ANG 2002  GOOD:GGGGG, BAD:838B88
TEST 21 ANALOGUE INPUT (DYNAMIC ROUTINE) SPECIFICALL Y
SELECTABLF .
THE USER IS ASKED WHICH CHANNELS ARE TO BE READ, WHICH GAIN AND

WHICH TRIGGER (INTERNAL OR EXTERNAL) ARE TO BE USED . At TER THIS
HE IS TOLD WHICH RANGE (UNI OR BIPOLAR) THE MUDULE IS SWITCHMED
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CONVERSIONS ARE THEN MADE TWICE ON EACH SELECTED CHANNEL. THE
VALUES READ ARE PRINTED OUT AS A DUMP AFTER ALL CONVERSIONS. THF
OUMPED VALUES ARE OCTAL.

PRINTOUT CAN BE DISABLED USING THE SUPERVISOR FLAG "INHIBIT
ERROR REPORTS'

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

ERROR 2101 : CSA CONTENTS INCORRECT - SELECTED CHANNEL NOT AVATLABLE
GOOD : GGGGGG, BAD:BBBBBB, ADDRESSED CHANNEL IS:CCC

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

ERROR 2103 : DONE BIT IN CSA NOT SET (TIMEQUT) 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  GCOD:GGGGGG, BAD:88B8BBB, ADDRESSED CHANNEL 15:CCC
AND 2114

ERROR 2109 : TIMEOQUT NO DONE INTERRUPT OCCURRED
AND 2111

ERROR 2113 : ERRONEOUS INTERRUPT OCCURRED

TEST 22 ANALOGUE OQUTPUT (DYNAMIC TEST) SPECIFICALL Y
SELECTABLE.

THIS TEST GENERATES 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 TO USE. HE THEN SELECTS THE OUTPUT
PATTERN TYPE - CINGLE FIXED VALUE OR RAMP, FOR THE FIRST OF
THESE, THE USER TYPES THE DESIRED OUTPUT BINARY VALUE. FOR THE
RAMP PATTERN, AN ENOLESS SYMETRICAL VOLTAGE RAMP IS GENERATED.
IN THIS CASE, THE USER IS ASKED TO ENTER A VALUE “DELTA uU". TMIS
VALUE IS THE NUMBER OF BITS By WMICH THE PROGRAM CHANGES THE
OUTPUT FOR EACH STEP OF THE RAMP, AND MUST BF IN THE RANGE 1 T0
4096. THE USER MUST ALSO SELECT A TIME INTERVAL ‘DELTA T" IN
INCREMENT STEPS, WHICH WILL DETERMINE TME PERIOD BE TWEEN EACH
VALUE CHANGE. IF ZERO IS T/PED, THE VALUE WILL BE VARIED AS FAST
AS THE HARDWARE ALLOWS IT,

THE CONTROL STATUS REGISTER STATLSY, PRINTOUT CAN BE INNIBITED B¢

SEQ 0035
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SETTING THE IBE FLAG.
THE FOLLOWING ERRORS MAY BE PRINTED :

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

2202 AND 2203 (SA REGISTER CONTENTS IS:0DDOODO

TEST 23 - ANALOGUE OUTPUT (CALIBRATION ROUTINE) SPECIF ICALLY
SELECTABLE.

THIS TEST IS FOR CALIBRATION AND ALLOWS THE USER T0
FOLLOW A CALIBRATION PROCEDURE OR TO DO A MANUAL CALIBRATION.

FIRST OF ALL, THE USER GETS SOME INFORMATION ABOUT THE
CALIBRATION EPUIPMENT. ME IS THEN IS PROMPTED FOR THE CHANNEL
AND THE OQUTPUT TYPE (VOLTAGE OR CURRENT). IF CURRENT IS
SELECTED., THE PROGRAM LOOKS Al THE COFS BIT IN THE CSA TO FIND
QUT THE OFFSET CONFIGURATION, NOW THE OPERATOR CAN CHOOSE
BETWEEN THE CALIBRATION PROCEDURE OR MANUAL VALUES; IF MANUAL IS
U%EgbALSE OPERATOR CAN TYPE IN A VALUE IN MILLIVOLTS OR

M .

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 RETURN,
ALL STEPS (OFFSET,GAIN 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 LOADING DATA REGISTER

2302, 2303 CSA REGISTER CONTENTS IS:DDDODD
AND 2304

TEST 24 ANALOGUE INPUT (CALIBRATION ROUTINE) SPECIFICALLY
SELECTABLE. .
THIS TEST IS FOR CALIBRATING AN ANALOG £ INPUT MODULE

FIRSY OF ALL, THE USER IS ASKED WHETHER ME NEEDS INFORMATION
nBOUT THF CALIBRATION PROCEDURE .

HE IS THEN PROMPTED FOR THE CHANNE. ON WHICH HE HAS PUT THE
PRECISION VOLTAGE REFERENCE SOURCE

AFTER THIS mE IS INFORMED WHICH RANGE [S SWITCHED (UNIPOLAR OR
BIPOLAR) AND ASKED TO SELECT THE DESIRED GAIN.

NOW THE PROGRAM CONTINUOUSLY READS THE INPUT AND PRINTS THE
RESULT AS AN OCTAL AND VOLTAGE VALUE.

TO ABORT THE TEST, 'CNTL C” MUST BE TYPED.
THE FOLLOWING ERRORS MAY BE PRINTED

5EQ 0036
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ERROR 2401 : CSA CONTENTS INCORRECT AFTER READING DATA REGIATER
GO0D : GGGGGG, BAD:B88BBBB

ERROR 2402 : TIMEOUT DONE NOT SET AFTER A/D START
G000 : GGGGGG, BAD:8BBBBB

TEST 25 VISUAL LED TEST SPECIFICALLY SELECTABI F.

THIS TEST IS A VISUAL TEST. IT FLASHES THE LED ON AND OFF ON
EVERY MODULE IN THE SYSTEM THAT IS FOUND BY THE AUTOMATIC
CONF IGURATION ROUTINE OR SELECTED IN THE HARDWARE QUESTIONS.

MUX BOARDS ARE NOT INDEPENDENTLY ADDRESSABLE, SO THEIR LEDS ARt
NOT FLASHED.

THE TEST RUNS UNTIL *CNTL C' 1S TYPED.
ERRORS : THIS TEST MAS NO ERROR MESSAGES.

&

-~

EQ 003

4



PROLRAM

1815
1810
1842
184~
1849
1850
1852
1853
1854
185
1856
1857
1858
1859
1860
1861
1878
1879

¢ ADER

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
002024
002024
002026
002026
002030
002030
002032
002032
002034
002034
002036
002036
002040
002040
002042
002042

AND TABLES

002000

103
132
111
130
126

101

060
000020
000150
002246
003376
002210
002232
104004
000000

002124
000340

14
MACRO M1200 26 OCT 83 15:22 PAGE 14

.TITLE PROGRAM HEADER AND TABLES
.SBTTL PROGRAM HEADER

.ENABL ABS,AMA
. . 2000
BGNMOD

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

®s @3 @+ @

POINTER ALL

HEADER CZIXV,A,0,150, 340

L SNAME ;.

LSREV::

L$DEPO: :
LSUNIT::
LSTIM::
LSHPCP: :
L$SPCP: :
L$SHPTP: ;
LSSPTP: :
LSLADP: :

LSSTA::
L$CO::

LSDTYP: :

L$APT::
LS0TP::

LASCII
LASCII
LASCII
LASCII
LASCII
.BYTE
.BYTE
.BYTE
LASCII
LASCII
.WORD
. WORD
.WORD
. WORD
.WORD
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD

WORD

L $PRIO;:

. WORD

SEQ 00138

7C7/
/727
/17
'S ¥4
N/

7R/
70/
TsPTHYV
150

L $SHARD
L$SOFT
L $Hw
L$SuW
LSLASTY
o

0

o)

0
LSDISPATCH
34¢
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5EQ 0039
PROGRAM HEADER

002044 LSENVT::
002044 000000 .WORD 0
002046 LS$EXPL::
002046 000000 . WORD 0
002050 L$SMREV: :
002050 003 .BYTE CIREVISION
002051 003 .BYTE C$EDIY
002052 L$EF::
002052 000000 . WORD 0

2054 000000 .WORD 0
002056 L$SPC::
002056 000000 . WORD 0
002060 L$DEVP: :
002060 007206 . WORD L$OVTYP
002062 LSREPP: .
002062 017320 .WORD LIRPT
002064 LS$EXPA: ;
002064 000000 .WORD 0
002066 LSEXPS: ;
002066 000000 . WORD 0
002070 LSAUT::
002070 026702 . WORD L$AL
002072 LsDuUT:
002072 026610 . WORD L3Oy
002074 LSLUN::
002074 000000 . WORD 0
002076 LSDESP: :
0020.6 007222 . WORD LSOESC
002100 L$LOAD: :
002100 104035 EMT ESLOAD
002102 LSETP. .
002102 007176 . WORD LSERRTBL
002104 LSICP::
002104 (022350 . WORD LSINIT
002106 L$CCP::
002106 026600 . WORD LS$SCLEAN
002110 L$ACP::
002110 026514 . WORD LSAUTO
002112 LS$PRT
002112 022342 . WORD L$PROT
O ‘114 L$TEST::
002114 000000 . WORD G
002116 L$Du::
002116 000000 . WORD 0
002120 L$mMIME:
002120 000000 . WORD ¢

1830
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DISPATCH TABLE

1892
1898
1894
1895
18%
1897
1898
1899

190C

002122
002122
002124
002124
002126
002130
002132
002134
002136
002140
002142
002144
002146
002150
002152
002154
002156
002160
002162
002164
002166
002170
002172
002174
002176
002200
002202
002204

000031

026714
0272260
J30144
031326
032414
033674
035154
035720
037076
040216
041076
041674
042776
043702
046404
052510
056536
061070
062124
063254
064500
070704
072582
077110
102102

B34
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.SBTTL DISPATCH TABLE

o o2 as oo

*

T
I

HL DISPATCH TABLE CONTAINS THME STARTING ADDRESS OF EACH TEST,

T IS USED By THE SUPERVISOR TO DISPATCH TO EACH TEST,

OISPATCH 25.

.WORD
L SDISPATCH: ;
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
. WORD
. WORD
. WORD
.WORD
. WORD
. WORD
. WORD
. WORD

T2s

558G 0040
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ObtF ALY

1908
19309
1910
1911
1912
1918
1914
1915
191o
191°

1918
1928
1929
1930
1931
1932
1933
1934
1935
1936
198%°
1938

Mt ADER AND TABLES
HARDWARt © TABLE

902206
002206
002210

<210

002210
002212
002214
002216
002220
002222

002224
002226

002230
002250

000010

171000
000000
000200
000000
000000
000003

171400
000400

MACRO M1200

LSBTTL DEFALT HARDWARE P-TABLE

BGNHW DFPTBL

.WORD
. WORD
. WORD
. WORD
. WORD
. WORD

.WORD
. WORD

ENDMHW

4
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171000
0
PRIO4
o

0

3

171400
400

5EQ 004]

THE DEFAULT HARDWARE P TABLE CONTAINS DEFAULT VALUES OF
THE TEST DEVICE PARAMETERS,
IS IDENTICAL TO THE STRUCTURE OF THE HARDWARE P TABLES,
AND IS USED RS A 'TEMPLATE"

THE STRUCTURE OF THIS TABLE
FOR BUILDING THE P TABLES.

. WORD L10000 L sHu/2
LS
OFPIBL : :

MODE REGISTER ADDRESS

VECTOR ADDRESS

PRIORITY LEVEL

LOOPED ?

LOW LEVEL INPUTI 2?2 (0 = NO)
DEBOUNCE FOR DIGITAL LOOPBACK
S5«ALL, O-LOW, 1=NORMAL, 2°HIGH
OTHER MODWLE ADDRESS

OTHER MODWE VECTOR ADDRESS

1 100€0:
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SOF TUARE P -TABLE

1940
1941
194
1942
1944
1945
194e¢
194°
1948
1949

1950
1958
1959

1960
1961

1963
1964
1965

002230
002230
0022382
002232

002232
002234
002236
002240
002242

002244
002244

000005

17277

D4
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LSBTTL

L ]

s @ @ G @» ow

AT RUN TIME.
BGNSW
MANTST:
MANIO: :
PAT]::
PAT2:
QvP::
ENDSW

SOF TWARE P TABI ¢

SFPTBL

. WORD
.WORD
.WORD
.WORD
.WORD

QO 00

71777

THE SOF TWARE TABLE CONTAINS VARIOUS DATA USED Br THE
PROGRAM AS OPERATIONAL PARAME TERS,
SET UP AT ASSEMBLY TIME AND MAY BE VARIED Br

THESE PARAME TERS ARE

THE OPERATOR

.WORD
L$SW::
SFPTIBL::

RUN MANUFACTURING TESTS 2 (0 = NO)
RUN LOOPBACK TESTS 2 (0 = NO)

1ST PATTERN FOR DIGITAL LOOPBACK
2ND PATTERN FOR DIGITAL LOOPBACK

QUICK VERIF Y

?

(0 = NO)

L 10001:

£Q 0042

L1000l LsSwW/e
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197
1963
19¢9
1970
1971
1972
1973
1974
1975
1970
19°"
1978

1979
1989
1990

1991

1992

1993

1994
1995

1996
1997

1998

1999

002244
002244
002246

002246
002246
002250
002252
002254
002256
002256
002260
002262
002264
002266
002266
002270
002272
002274
002276
002300
002300
002302
002304
002306
002306
002310
002310
002312
002314
002316
002316
002320
002320
002322
002324
002326
002330
002332
002332
002334
002336
002340
002 342
002342

000042

000031
002352

000100
177776

001031
002400

000000
000770

002032
002456
000340
000000
000006

003130
002610
1777177

022044

004130
002751
177717

006024

005052
003077
177777
000000
000003

006031
003237
160000
177776

007031

b4
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HARDWARE PARAMETER CODING SECTION

.SBTTL HARDWARE PARAMETER CODING SECTION

L 2

THE HARDWARE PARAMETER CODING SECTION CONTAINS MACROS
THAT ARE USED By THE SUPERVISOR TO BUILD P TABLES. THE
MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
:+ INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE
¢ MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS

WITH THE OPERATOR.

BGNHRD

GPRMA ¢1,0,0,0,177776,YES

GPRMA 62.2.0,0.770,YES

GPRMD (3,4.0,340,0.6,YES

GPRML G4.6, 1,T1ES

XFERF 108

Gpm 61‘0100'1|YES

XFERT 20%$

GPRMD 615,12,0, 1,0,3,YES
208 : GPRMA G5,14,0,160000,177776,YES

GPRMA G6,16,0,0,770,VYES

SEGQ 0043

.WORD L 10002 L$HARD~/2

L$SHARD:; ;

MODE ADDRE SS
. WORD
.WORD
. WORD
. WORD

.WORD
. WORD
.WORD
. WORD

. WORD
. WORD
. WORD
. WORD
. WORD

. WORD

. WORD

. WORD
IF NOT, BRANCH

.WORD
LOWLEVEL INPUT 2

.WORD

.WORD

. WORD
IF YES, BRANCH
. WORD
DEROUNCE PERIOU
.WORD
. WORD
. WORD
.WORD
. WORD
OTHER MODE ADDRESS
. WORD
. WORD
. WORD
. WORD
OTHER VECTOR ADDRE 55
.WORD

VECTOR

PRIORITY

Lt OCPED ?

~

T$COOE
G1
TSLOLIM
TSHILIM

T$COOE
Ge
TSLOLIM
TSHILIM

T$COOE
G3

340
TSLOLIM
TSHILIM

T$CODE
G4
-1

T$CODE

T$CODE
Gla
Y

T$CODE

TsCODE
Gl5

-1
TSLOLIM
TemILIM

TsCQOt
GS
TSLOLIM
TSHILIM

T$CODE
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2000
c001

2002
2009
2010
<011
201e
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026

002344
002346
002350

002352
002352

002352
002400
002456
002533
002610
002673
002744
002751
003031
003077
003166
003237
003302
003361

003302
000000
000770

115
126
120
o012
111
103
131
114
015
104
065
117
117
124

117
105
122
015
123
101
105
117
o012
105
060
124
124
131

MACRO M1200
HARDWARE PARAMETER CODING SECTION

104
103
111
050
040
102
123
127
050
102
060
110
110
120

10%:

Gl:
Ge:
G3:

2

Gla:
G15S:

GS:

&

26 0CT-83%

ENDHRD

NLIST
.ASCIZ
.ASCIZ
.ASCII
.ASCI2
.ASCII
.ASCII
.ASCIZ
.ASCI1
.ASCIZ
.ASCII
.ASCIZ
.ASC12
LASCIT
.ASCIZ
LIST

.EVEN

4
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.WORD G6
. WORD T$LOLIM
.WORD TS$HIL IM

.EVEN
L10002:

BEX

/MODE REGISTER ADDRESS/

/VECTOR ADDRESS (FOR OUTPUT MODUWES, TYPE ‘0O )/
/PRIORITY LEVEL (FOR QUTPUT MODWES, TYPE “O ')/
<12><15>/(FOR LSI WITH FIXED PRI. USE LEVEL 4 ONLY)/
/IS THIS MODULE CONNECTED TO ANOTHER VIA A LOOPBACK /
/CQB%E/<15>‘12>/(ONLY MANUFACTURING SHOWD ANSWER /
/YES)/

/LOW LEVEL INPUT FOR DIGITAL INPUT LOOPBACK TESTS/
€15><12>/(FOR OUTPUT LOOPBACK TYPE “N') /
/DEBOUNCE PERIOD FOR DIGITAL INPUT LOOPBACK TESTS ONLY/<15><12>
/500US (0), SMS (1), 10MS (2), OR ALL (3)/

/0THER MODWU.E MODE REGISTER ADDRESS/

/0THER MODULE VECTOR ADDRESS (IF QUTPUT MODWE, /
/TYPE "0")/

BE X

SEQ 0044
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2028

029

2030

2031

0%

2038

2034

2035

2030

2037

2038

2039 003374
003374
003376

000025

2040

2049

2050 003376
003376
003400
003402

2051 003404
003404

2052 003406
003406
003410
003412

2053 003414
003414

2054 003416
003416
003420
003422
003424
003426

2055 003430
003430
003432
003434
003436
003440

2056 003442
003442
003444
003446

000130
003450
17727177

017044

001130
003500
177777

013044

002032
003533
177777

000000
177777

003032
003604
177777
000000
177777

004130
003656
177727
2057

2058

2059

2069 003450

003450
2061
c068
2069
2070 003450 12¢
2071 003500 122
2072 003533 106
2073 003604 123

125
125
111
105

G4
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SOF TWARE PARAMETER CODING SECTION

116
116
122
108

LSBT TL

LN

e B O¢ @F S0 O¢ W B

BGNSF T

GPRML

XFERF
GPRML

XFERF
GPRMD

GPRMD

10s: GPRML

.EVEN
ENDSF T

LNLIST
G10: LASCIZ2
Gll: LASCIZ
Gle: LASCIZ2
G18: LASCIZ

SOF TWARE PARAMETER CODING SECTION

G10,0, 1,YES
104
Gl1,2,-1,vES

103

G12.,4,0, 1,0,177777,v€y

61596.0.

1,0,1772777,1€S

616. 10. 'I.VES

BE X
/RUN MANUFACTURING TESTS/
\RUN LOOPBACK AND I/0 TESTS\

THE SOF TWARE PARAMETER CODING SECTION CONTAINS MACROS
THAT ARE USED 8Y THE SUPERVISOR TO BUILD P TABLES. THE
MACROS ARE NOT EXECUTED AS MACHINE INSTRUCTIONS BUT ARE
INTERPRETED BY THE SUPERVISOR AS DATA STRUCTURES. THE
MACROS ALLOW THE SUPERVISOR TO ESTABLISH COMMUNICATIONS
WITH THE OPERATOR.

5EQ 0045

.WORD L10003 L$SOFT/2

LS$SOFT::

i MANUFACTURING TESTS ?

.W0BD » T$CODE
0 ol
.WORD 1
IF NOT, BRANCH
. WORD T$CODE
: MANUF ACTURING I/0 TESTS ?
.WORD T$CODE
. WORD G11
. WORD 1
IF NOT, BRANCH
.WORD T$CODE
; LOOPBACK PATTERN 1
. WORD T$CODE
. WORD 612
. WORD -1
.WORD TsLOLIM
. WORD TSHILIM
; LOOPBAC < PATTERN 2
. WORD T$CODE
. WORD Gl3
.WORD 1
. WORD TSLOLIM
. WORD TSHILIM
QUICK VERIFyY MODE ?
. WORD T$CODE
. WORD Glo
. WORD 1
LJEVEN

L10003:

/F IRST PATTERM, FOR DIGITAL LOOPBACK TESTS
/SECOND PATTERN FOR DIGITAL LOOPBACK TESIS:



4

PROGRAM Hf ADLR AND TABLES MACRO M1200 26-0CT 83 15:22 PAGE 19 1

SOF TWARE PARAMETER CODING SECTION

igzg 003656 121 125 111 Glé6:
2076

207°

<078

2079 003700

2080

.ASCIZ /QUICK VERIFY MODE/
LIST  BEX
.EVEN

ENOMOD

5EQ 0044s
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SOF TWARE PARAMETER CODINC SECTION

2092
2093
21
2131
<132 003700
213%
134
2135
2130
21%7
<138
2153
2154 003700

4
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000040
000037

000035
000034

000340

TITLE G
.SBTTL

LN 4
THE GL
ARE US

BIT DI

BIT15s-
BIT14=-
BIT13es
8IT12=-
8IT11.-
BIT10=»
B8IT09=-
BIT08=-
BITQ7=-
B8IT06==
BITOS=-
BITO4=-
BITQ3.-
BITO2=-
8IT01--
BITOQ=-

[
BIT9=.
BIT8==
BIT7as
BIT6-
BITS-
BITa~-
BI‘S-.
BIT2=-
BIT]es
BITOw~-

H
: EVENTY

LOBAL AREAS
GLOBAL EQUATES SECTION

BGNMOO

OBAL EQUATES SECTION CONTAINS PROGRAM FQUATES THAT
€0 IN MORE THAN ONE TEST,

EQUALS
FINITIONS

100000
40000
20000
10000
4000
2000
1000
400
200
100
40

20

10

4

e

1

817109
BIT108
817107
B8IT06
8IT05
B8IT04
8I103
8IT02
8IT01
8IT00

FLAG DEF INITIONS

3 EF32:EF 17 RESERVED FOR SUPERVISOR TQ PROGRAM COMMUNICATION

]
EF .START

EF .RESTART == 31.

EF .CONTI
EF .NEW--
Er.pm(l
]

i

; PRIORI
:

PRIO?-

ss 32. ; START COMMAND WAS ISSUED
: RESTART COMMAND WAS ISSUED
NUE=- 30, 3 CONTINUE COMMAND WAS [SSUED
29, i A NEW PASS HAS BEEN STARTED

H

28, A POWER FAIL POWER P QCCLRREC

Ty LEVEL DEF INITIONS
340

SEQ 0047
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5EQ 00as
LLOBAL EQUATES SECTION

000300 PRIO6+= 300

000240 PRIOS=» 240

000200 PRIO4== 200

000140 PRIO3-= 140

V00100 PRIOZ2== 100

000040 PRIO1=-= 40

000000 PRIOO== O

H
;:OPERATOR FLAG BITS

000004 EVL == q

000010 LOTs=>= 10

000020 ADR == 20

000040 [0Uss 40

000100 ISR== 100

000200 UAMs = 200

000400 80t == 400

001000 PNT = 1000

002000 PR]=~ 2000

004000 IXE == 4000

010000 IBE == 10000

020000 JER=» 20000

040000 LOE == 40000
2155 100000 HOE == 100000
2156 171000 IXSTA== 171000 s FIRST STANDARD IDvV/IAv 11 ADDRESS
gi?; 171770 IXEND== 171770 i LAST STANDARD IOvV/IAV 11 ADDRESS

2159 i NB. SEE ALSO MESSAGE NOOtv BELOW.



GlL 0BAL

ARE AS

MACRO M1,°00 26 OCT 83 15:2.

GLOBAL DATA SECTION

2leol
o162
2163
2164
cleS
2lo6
o167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
ecle
2213
221l4
221%
clib
ecl?

003700
003702
003704
003706
003710
003712
003714
003716
003720
003722
003724
003726
003730
003732

003734
003736
003740
003742
003744
003746
003750
003752
003754
003756
003760
003762
003764
003766
003770
003772

003774
003776
004000
004002
004004
004006
004010
004012
004014
004016
004020
004022
004024
004026
004030
004032

004034

PAGE

<l

1“4

.SBTTL GLOBAL DATA SECTION

* e

MOD: :
DAT: .
CSA:;
Cse::
VEC::
PRIO::
COND: :

LOWLVL: :
DBOUNC : :

OTHMOD: :
OTHDAT :
OTHCSA:
OTHCSB: :
OTHVEC: :

ECNT: -

GPARDD: :

ORCOPLD: :

.WORD
. WORD
. WORD
. WORD
.WORD
.WORD
. WORD
. WORD
.WCRD
.'wORD
. WORD
.WORD
. WORD
.WORD

. WORD
. WORD
. WORD
. WORD
.WORD
.WORD
. WORD
. WORD
.WORD
.WORD
. WORD
. WORD
. WORD
.WORD
.WORD
. WuRD

. WORD
. WORD
. WORD
. WORD
. WORD
.WJIRD
. WORD
. WORD
. WORD
. WORC
. WORD
. WORD
. WORD
. WORD
. WORD
. WORD

.BLvy

OO0OO0O0OOWOIOO00CO00

100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
1. 0000
100000
100000

COO0OO0O0O0O0O00OCOOCOO

—
-
.

B Gt BE WY Be Be Be B B B B4 we B B

@ 8e @9 B Ge Be B0 e e B0 be G0 Be Be Be B

B Be G0 @ Be G2 Ve @r Be Be Go Gr We Bv W B

5€Q 0049

THE GLOBAL DATA SECTION CONTAINS DATA THAT ARE USED
IN MORE THAN ONE TEST.

MODE REGISTER ADDRESS OF CURRENT WwT
DATA REGISTER ADORESS OF CURRENT Tt
CSR REGISTER A ADDRESS OF CURRENT WUt
CSR REGISTER B ADDRESS OF CURRENT Wyt
VECTOR ADDRESS OF CURRENT wurt
PRIORITY LEVEL OF CURRENT T

SET IF UUT IS CONNECTED TO ANOTHER
LOW LEVEL FOR DIGITAL INPUT LOOPBACK
DEBOUNC PERIOD FOR DIGITAL INPUT LOOPB.
OTHER MODWE MODE REGISTER ADDRESS
OTHER MODULE DATA REGISTER ADDRESS
OTHER MODWE REGISTER A ADDRESS

OTHER MODWE REGISTER 8 ADDRESS

OTHER MOODW E VECTOR ADDRESS

ERROR COUNT FOR WUt
ERROR COUNT FOR wuT
ERROR COUNT FOR WUT
ERROR COUNT FOR wWUT
ERROR COUNT FOR WUT
ERROR COUNT FOR wUT
ERROR COUNT FOR WUT
ERROR COUNT FOR WUT
ERROR COUNT FOR wUT
ERROR COUNT FOR Wt

BIT 15 IS SET TO
FLAG NOT TESTED.

O® -~ OPNDBDWNH-O

ERROR COUNT FOR WT 10
ERROR COUNT FOR wuT 11
ERROR COUNT FOR T 12
ERROR COUNT FOR WUT 13
ERROR COUNT FOR WUT 14
ERROR COUNT FOR WT 15

PARAME TER
PARAME TER
PARAME TER
PARAME TER
PARAME TER
PARAME TER
PARAME TER
PARAME TER
PARAME TER
PARAME TER
PARAME TER
PARAME TER
PARAME TER
PARAME TER
PARAME TER
PARAME TER

UNIT DROPPED ¢ ALS

ADORESS
ADORESS
ADORE SS
ADORE SS
ADORE SS
ADDRE SS
ADDORESS
ADDRE SS
ADORE SS
ADDRESS
ADORE SS
ADORE SS
ADDRE SS
ADORE SS
ADORE SS
ADDORE SS

FOR UNIT
FOR UNIT
FOR UNIT
FOR UNIT
FOR UNIT
FOR UNIT
FOR UNITY
FOR UNIT
FOR UNIT
FOR UNIT
FOR UNIT
FOR UNIT
FOR UNIY
FOR UNIT
FOR UNIT
FOR NI

e OB OB W~ O

P, — O
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GLOBAL DATA SECTION

2218
2219
2220
2221
2222
222

2224
2225
2226
2227
2228
2229
2230
2231
22382
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2cd5
2246
2247
2248
2249
2250
2251
2752
2253
2254
2255
2256
2257
2258
2259
2260
2261
226¢
2263
2264
2265
2264
2267
2268
22659
2270
2271
2272
2278
elre

004054
004056

004060

004062
004064
004066

004070
004072
004074
004076
004100
004102
004104
004106
004110
004112
004114
004116
004120
004122
004124
004126

004130
004132

000000
000000

TSTFLG: :
TSUFLG::

NXMFLG: :
G000 : :
BAD: :
SFI::

LOPFLG::

LOTFLA::
CONMSK ;

cl 1

. WORD
. WORD

. WORD

.WORD
.WORD
.WORD

. WORD
. WORD
. WORD
. WORD
. WORD
.WORD
. WORD
.WORD
. WORD
.WORD
. WORD
.WORD
. WORD
. WORD
.WORD
. WORD

. WORD
.WORD

o

© O O000O00O0CACO0O0OO0OO0OO00COO0 OO0 O

: LOW BYTE IS DEVICE CODE

/)

CLEARED AT START OF EACH PASS

SET IF ANY TEST IS SELECTED

CLEARED AT START OF EACH UNIT' 5 PASY
SET IF ANY TEST IS SELECTEFD

SET IF NxM TRAP QCCURS

EXPECTED CONTENTS
ACTUAL CONTENTS
FLAG TO FORCE ERROR PRINTOUTS

SET IF LOOP CHECK ROUTINE CALLED FOR UNIT
SET IF LOOP CHECK ROUTINE CALLED FOR UNIT
SET IF LOOP CHECK ROUTINE CALLED FOR UNIT
SET IF LOOP CHECK ROUTINE CALLED FOR UNIT
SET IF LOOP 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 UNITY
SET IF LOOP CHECK ROUTINE CALLED FOR UNIT
SET IF LOOP CHECK ROUTINE CALLED FOR UNIT
SET IF LOOP CHECK ROUTINE CALLED FOR UNIT 10
SET IF LOOP CHECK ROUTINE CALLED FOR UNIT 11
SET IF LOOP CHECK ROUTINE CALLED FOR UNIT 12
SET IF LOOP CHECK ROUTINE CALLED FOR UNIT 13
SET If LOOP CHECK ROUTINE CALLED FOR UNIT 14
SET If LOOP CHECK ROUTINE CALLED FOR UNIT 15

SET By INIT CODE IF LOOP ON TEST IS SELECTED
TEST CONTROL MASK SET uP Br INIT CODE

BIT O IS SET IF WUT IS DIGITAL INPUT
B8IT 1 IS SET IF WUT IS DIGITAL OUTPUT
BIT 2 IS SET IF WIT IS ANALOGUE INPUT
BIT 3 IS SET IF LUT IS ANALOGUE QUTPUT
BIT 4 IS SET IF WJUT IS NONE OF THE
ABOVE

BITS S, 6 AND 7 ARE UNUSED

BIT 8 IS ALWAYS SET TO SELECT BASIC
INTERNAL LOGIC TESTS

BIT 9 SET TO SELECT FIELD INPUT/QUTPUT
TESTS

BIT 10 IS SET IF LOOPBACK TESTING IS
SELECTED AND ALLOWED FOR CURRENT W "~

BIT 11 IS SET IF MANUFACTURING LOOPBACL <
AND INPUT/QUTPUT TESTS ARE SELECTED

BIT 12 IS SET IF A SPECIFICALLY
SELECTABLE TEST IS CHOSEN

B8ITS 1%, 14 AND 15 ARE UNUISED

CR®RNOVNBWN-O

SEQ 0050



Ll O8BAL

ARt A5

MACRO M1.°00

GLOBAL DATA SECTION

237

ec’o
22°7
acv

2279
2280
<281
2282
2283
2284
c285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
232
2303
2304
2305
2306
2307
2308

004134
004136

004140

004142
004144
004146
004150
004152
004154
004156
004160
004162
004164
004166
004170

004172
004173
004174
004175

000000
000000

000000

000000
000010
000000
000000
000020
000003
000500
000020
007777
000001
000012

001
013
025

<6 OCT 83 15:22

PAGE 21 2
MODE:: .WORD 0
GAIN:: .WORD 0
PADD:: .WORD 0

141

¢
H

MODE FOR DIGITAL/ANALOGUE CONVERSIONS
GAIN FOR DIGITAL/ANALOGUE CONVERSIONS

ADORESS OF PROMPT FOR DECIMAL INPUT ROUTINE

1 THE FOLLOWING EQUATES ARE ONLY USED IN THE TESTS

ANS: :

ITRCNT::
ITROEF : :
INTFLA::
INTFLZ::
CYCLE::
CYCLLS::
CY1CRAD: :
LLWC: .

REDTIM:
QUTDEL::
OUTDE?Z::

.WORD
. WORD
. WORD
.WORD
.WORD
. WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.WORD

0

0
10
0

0
20
3
S00
l16.
17177
1
12

B0 @6 @0 @0 G+ 9 @0 B W WO e we

TEMPORARY STORE FOR MANUAL INPUTS
ITERRATION COUNTER

ITERRATION DEFAWLT

DONE INTERRUPT FLAG

ERROR INTERRUPT FLAG

CYCLE COUNTER FOR PATTERN PAIR LOOPBACK
CYCLE COUNTER FOR LLS AND SLIDING TESTS
CYCLE COUNTER FOR RANDOM LOOPBACK TESTS
INPUT MODULE LOW LEVEL WAIT VALUE (10MS)
READY TIMEOUT COUNTER

OPTO OUTPUT GLBOUNCE WAIT VALUE

RELAY CUTPUT DEBOUNCE WAIT VALUE

; THE FOLLOWING TABEL GIVE THE LOAD VALUE OF HOW OF TEN THE 500 US
¢WAIT LOOP WILL BE EXECUTED.
:THE TABLE IS FOR OIGITAL INPUT MODULES ONLY AND WILL BE USED IN THE
:DIGITAL INPUT LOOPBACK TESTS.(TEST 8,10.12)

DBTAS::

.BYTE
.BYTE
.BYTE
.BYTE

EVEN

0
1
11.
21.

ouMMy LOCATION FOR USE OF RS
VALUE FOR INPUT MODUWE DEB. S00US
VALUE FOR INPUT MODULE DEB. 5MS
VALUE FOR INPUT MOD 1LE DEB. 1OMS

SEQ 0051



GLOCAIL

ARE AS

MACRO M1.200

GLOBAL DATA SECTION

2%10
2311
2312
2313
<314
2315
2316
231’
2318
2319
<320
2321
23ce
2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2340
2341
23542

004176
004226

004256
004306

004336
004366

004416
004446

004476
004526

004556
004606

004636
004666

004716
004 746

000012

011610
000000

004704
000000

001750
000000

000764
000000

000372
000000

000144
000000

000062
000000

000031
000000

004704

002342

000764

000372

000175

000062

000031

000014
000764

26 OCT 83 15:22 PAGE 22
.RADIX 10
LNLIST BEX

N4

i ANALOGUE/DIGITAL CONVERSION
+ VOLTAGE UNIPOLAR TABLE MODE

: BITS

002342 VUPTAB::
000000

001161
000000

0003572
000000

000: 75
000000

000076
000764

000031
000000

000014
000764

000006
000372

11 10 9
5000,2500, 1250,
0. 0. 0.
2500,1250, 625,
0. O, .
1000, 500, 250,
0. o, 0.
500, 250, 125,
0. 0. 0.
250, 125, 62,
0. 0. 500,
100, 50, 25,
0. o. o'
50, 25, 12,
o. 0. 500,
25, 12, 6.
0, 500, 250,

625,
0.

312.
500,

125,
0.

62,
500,

31,
250,

12,
500,

6,
250,

3.
125,

TABLES USED BY

0 (0-10V)
7 6

312, 156,
500, 250,

156, 78,
250, 125,

62, 31,
500, 250,

31. 150
250, 625,

15. 7.
625, 813,
6, 3,
250, 125,

S, 1,
125, 563,

1, O,
563, 781,

ROUTINES DACON AND ADCON.

4

39,
63,

19,
53] .
7.
813,
906 .
953,
781.

391,

195,

P4
9.
766 .
4,
883,
1.
9558,
0.
977,

0.
488,

0.
195,

441

221

488

244

122

24

: Mv
i UV

MV
v

My
uv

: MV
; UV

; My

v

° HV
49 ;

; Mv
: UV

s MV
12 ;

uv

G-2

G=S

G:1C

G220

G=50

G=100

G=200

5EQ 0052




GLOBAL AREAS
GLOBAL. DATA SECTION

344
S 345
2346
2347
c348
2349
c¥50
2351
2352
235X
<354
2355
2356
2357
2358
<359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371

004776
005026

005056
005106

005136
005166

005216
005246

005276
005326

005356
005406

005436
005466

005516
005546

MACRO M1200 26

023420
000000

011610
000000

003720
000000

001750
000000

000764
000000

000310
000000

000144
000000

000062
000000

011610
000000

004 704
000000

001750
000000

000764
000000

000372
000000

000144
000000

000062
000000

000031
000000

oCT 8%

004 704
002342
000000
000764
000372
000000

000175
0000C0

000062

000031

000014
000764

15:28 PAGE 0%

S
) )

t+VOLTAGE BIPOLAR TADLE (-10

1 BITS 11

10

9

VBPTAB: : 10000,5000,2500, 1250,

0.

5000,2500, 1250,

0.

0.

2000,1000, 500,

0.

0.

0.

1000, 500, 250,

0.

0.

Soo. 250.

o,

200,
0.

100,
0.

50.
0.

o,
100,

S0,
0.

25,
o,

125,

50.
0.

25,

12,

500,

o,

625,
0,

250,
0,

125,

62.
Soo.

2S,
0,

12,
500,

6,
250,

+10v) MODE 1

?

625,
'

312,
500,

125,

62,
500,

31,
250,

12,
500,
6,
250,
3.
125,

6

312,
500.

156.
250,

62,
500,

31,
250,

15.
625,

6.
250,

3,
125,

l,
563,

S

156,
250,

78,
125,

31.
250,

625,

7,
8183,

3.
125,

1,
563,

0.
81,

78,
125,

39,
63,

15,
625.

813,

781,

3,1,

Mv

My
v

Mv
uv

My
v

My
uv

My
Uv

Mv
uv

My
uv

G=10

G=20

G=50

G=100

G=200

€EQ 00



GL UBAL

2378
374
2375
2376
o377
2378
2379
2380
2381
2382
<383
<384
2385
2386
2387
2388
2389
2390
2391
239¢
2393
2394
2395
2396
2397
2398
2399
24C0

ARE AS

005576
005626

005656
005706

005736
005766

006016
006046

006076
006126

006156
006206

006236
006266

006316
006346

MACRLO M1200 06 OCT A3 15:2° PAGE 04
GLOBAL DATA SECTION

023420
000000

011610
000000

003720
000000

001750
000000

000764
000000

000310
000000

000144
000000

000062
C00000

CH

1CURRENT 0-20 MA TABLE MODE

i BITS 11 10 9 8
011610 004704 I0TAB:: 10000,5000,2500,1250,
000000 000000 0. 0, 0, 0,
004704 002342 5000,2500,1250, 625,
000000 000000 0, 0. 0, 0.
001750 000764 2000,1000, 500, 250,
000000 000000 0, 0, . 0.
000764 000372 1000, 500. 250, 125,
000000 000000 0. o, 0. .
000372 000175 500, 250, 125, 62.
000000 000000 0. 0. . 500,
000000 000000 0, 0, 0, 0.
000062 000031 100, 50, 25, 12,
000000 000000 0. . 0. 500,
000031 000014 50, 25, 12, 6,
000000 000764 0. 0. 500, 250,

625,
0,

312,
500,

125,

62.
500,

31,
250,

12,

500,
6

250,

125.

6

312,
500,

250,

5

156.
250,

125,

4

125,

883

441

977

488

UA
NA

UA
NA

MA
NA

UA
UA
NA

UA
NA

JAa
NA

JA
NA

Ge1

G*S

G-10

G+20

G-100

G200

56Q 0054



DY

GLOBAL AREAS  MACRO MIOOO 06 OCT 8% 15:20 PAGE %
SEQ 005
GLOBAL DATA SECTION
2402
2403 ; CURRENT 4 20 MA TABLE (MODE 3)
§:g§ ;BITS 11 10 9 &8 7 6 S & 3
2407 006376 017500 007640 003720 I4TAB:: 8000.4000,2000,1000, 500, 250, 125. 62. 31. VA G=1
2408 006426 000000 000000 000000 o. 0. 0. 0. o. o . 500, 250. NA
2409
2410 006456 007640 003720 001750 4000,2000,1000, 500. 250, 125, 62, 31, 15. UA G=2
2411 006506 000000 000000 000000 X . " o, o, | 500, 250. 625, NA
o412
2413 006536 003100 001440 000620 1600, 800, 400, 200, 100, 50, 25, 12, 6, UA G35
2412 006566 000000 000000 000000 0. 0., 0. 0. 0. 0. 0. 500 250, NA
241
2416 006616 001440 000620 000310 800, 400, 200, 100, S0. 25. 12. 6. B, UA G=10
2417 006646 000000 000000 000000 o. o. o, " "o, 0. 500. 250. 125, NA
1
2419 006676 000620 000310 000144 400, 200, 100, SO, 25, 12, 6., 3. 1. UA G=20
2420 006726 000000 000000 000000 0. 0. 0. 0. 0. S00. 250. 125. 563, NA
2421
2422 006756 000240 000120 000050 160, 80, 40, 20. 10. S. 2. 1, o0, UA G=S0
2423 007006 000000 000000 000000 0, 0. 0. O0. 0. 0. S00. 250. 625, NA
5424
2425 007036 000120 000050 000024 80, 40, 20, 10. S, 2. 1. 0. o. i UA G=100
2426 007066 000000 000000 000000 0. 0. 0. O. O. S00. 250. 625. 313. NA
2628 007116 000050 000024 000012 a0, 20. 10. S, 2, 1, O, 0. o, UR G=200
2429 007146 00C000 000000 000000 0. 0. 0. 0. S00., 250. 65, 313. 156, NA
2431
243> 000010 .RADIX 8
2433 ‘LIST  BEX



GLOBAL ARE RS

MACRO M1200

GLOBAL DATA SECTION

2435

2443

2449 007176
007176
007176
007200
007202
007204

000000

ERKTBL

ERRTYP: :
ERRNBR: :
ERRMSG: ;
ERRBLK:; :

.WORD
.WORD
.WORD
.WORD

O0CO

S’

LSERRTBL : :

SEQ 00546



i
[
GLOBAL ARt AS MACRLO M1.000 6 OCT 83 15:2, PAGE 7

SEQ 0057
GLOBAL TexT SECTION

2451 LSBTTL  GLOBAL TeXT SECTION
2452
2453 ;e
2454 THE GLOBAL TEXT SECTION CONTAINS FORMAT STATEMENTS,
c45% MESSAGES, AND ASCII INFORMATION THAT ARE USED IN
2456 MORE THAN ONE TEST,
245~ -
2458
2459 LNLIST BEX
2460
2461 :
g46§ : NAMES OF DEVICES SUPPORTED BY PROGRAM
46 :
2464 007206 DEVIYP «<«IDV\IAV-11>
007206 LS$OVTIYP:;
007206 111 104 126 .:SE{Z /IDVNIAV-11/
£V

0 8+ @0 9o w®

2465
2471
g‘;g : TEST DESCRIPTION
4
2474 007222 DESCRIPT <IDVANIAV 11 DIAGNOSTIC>

007222 LS$DESC::

007222 111 104 126 .ASCIZ /IDV\IAV-11 DIAGNOST

.EVEN

. @

IC/

2475

2482

2483 H

g:gg : FORMAT STATEMENTS USED IN PRINT CALLS
2486
2497
g:gg 007250 045 116 045 NODEvV:: ,ASCIZ \sNsAesse NO DEVICES FOUND IN RANGE 171000 TO 171770 eeesN\
2500 LIST BEX

2501 .EVEN

2502



oL 0B AL

ARFE AY

MACRU M1.°00

GLOBAL ERROUR REPORT SECTION

2511
2S12
2513
2514
o518
2510
>S17
2518
2519
2535
2536

2537

2538
2539

2540
2541
2542

2543

2544
2545

2546
2547

2548

2549
2550

2551
2552

007342
007342
007342
007342
007346
007352
007356
007362
007364
007366
007372
007376
007376
007376

007400
007400
007400
007400
007404
007410
007414
007420
007424
007426
007430
007434
007440
007440
007440

007442
007442
007442
007442
007446
007452
007456
007460
007462
007866
007472
007472
007472

013746
013746
012746
012746
010600
104414
062706
004737

104423

017746
013746
013746
012746
012746
010600
104414
062706
004737

104423

017746
012746
012746
010600
104414
062706
004737

104423

004064
004062
007732
000003

000010
011342

174274
004064
004062
010101
000004

000012
011342

174236
010166
000002

000006
011342

G5

J6 OCT 83 15:2° PAGE o8

5EQ 0058
,SBTTL GLOBAL ERROR REPORTY SECTION
i THE GLOBAL ERROR REPORT SECTION CONTAINS MESSAGE PRINTING AREAS
: USED BY MORE THAN TEST TO QUTPUT ADDITIONAL ERROR INFORMATION. PRINTB
; (BASIC) AND PRINTX (EXTENDED) CALLS ARE USED TO CALL PRINT SERVICES.
:
BGNMSG EERY
€EER]::
PRINTB &GOOBAD,GO0OD,BAD : PRINT GOOD AND BAD
MOV BAD, -(SP)
MOV G000, (SP)
MOV ©GOOBAD, -(SP)
MOV @3, -(SP)
MOV SP,RO
TRAP CSsPNTB
ADD @10,5P
JSR PC . CHKMAX i CHECK FOR TOO MANY ERRORS
ENDMSG
L 10004
TRAP CsMSG
BGNMSG EER?
EER2: :
PRINTB 9EMG3,G00D,BAD, 8MOD
MOV aMoD, -(SP)
MOV BAD, (SP)
MOV G000, (SP)
MOV 0EMG3, -(SP)
MOV 94, -(SP)
MOV SP.RO
TRAP CsPNTB
ADD 812,5P
JSR PC ., CHKMAX
ENDMSG
L10005;
TRAP CsMSG
BGNMSG EER3
EERS:
PRINTB oEMG4,3CSA
MOV dCSA, -(SP;
MOV eEMG4, (5P
MOV 82, (SP)
g 0]" SP RV
TRAP CSPNTB
ADD o6 ,5P
JSR PC ., CHKMAY
ENDMSG
L 100006

TRAP CsMse



H

GL OBAL  ARE A4 MACRO M1200 26 OCT B3 15:22 PAGE 28 1

SEQ 0059
GLOBAL ERROR REPORT SECTION

2553 007474 BGNMSG EER4
007474 EtRA: .

2554 007474 000304 SWAB R4

2555 007476 PRINTB @#EMGS5,G00D,BAD.RA
007476 010446 MOv R4, -(SP)
007500 013746 004064 MOV BAD, -(5P)
007504 013746 004062 MOV G000, -(SP)
007510 012746 010230 MOV MEMGS, (SP)
007514 012746 000004 MOV o4, -(SP)
007520 010600 MOV SP,RO
007522 104414 TRAP CSPNTB
007524 062706 000012 ADD ele2,5P

2556 007530 000304 SWAB R4

2557 007532 004737 011342 JSR PC,CHKMAX

2558 007536 ENDMSG
007536 L10007:
007536 104423 TRAP CsMsG

2559

2560

2561 007540 BGNMSG EERS
007540 EERS ;.

2562 007540 PRINTB 9EMG6,G00D,BAD,aCS5A
007540 017746 174140 MOV aCSA, -(SP)
007544 013746 004064 MCvV 8AD, -(SP)
007550 013746 004062 MOV GDNOD, -(SP)
007554 012746 010314 MOV oEMGH, - (5P)
007560 012746 000004 MOV o4, -(SP)
007564 010600 MOV SP.RO
007566 104414 TRAP CtPNTB
007570 062706 000012 ADD 812,5P

2563 007574 004737 011342 JSR PC,CHMAX

2564 007600 ENDMSG
007600 L10010:
007600 104423 TRAP CsMSG

2565

2566

2567 007602 BGNMSG EER6
007602 EERG: ;

2568 00760¢ PRINTB @otMG4,BAD
007602 013/46 004064 MOV BAD, -({SP)
007606 012746 010166 MOv 0EMGAE, - (SP)
007612 012746 000002 MOv 82, -(SP)Y
007616 010600 MO\ SP,RO
007620 104414 TRAP CIPNTB
007622 062706 000006 ADD 6 ,5P

2569 007626 004737 011342 JSR PC,CHIKMAX

2570 007632 ENDMSG
007632 L10O11:
007632 104423 TRAP CsMSG

2571

2572

2573%

2574 007634 BONMSG  EERA
007634 EERA:;

2575 007¢34 PRINTB o0fMG1,R1
0070534 010146 MOV Rl, s

007636 012746 007762 MOy SEMGL, (SR



—
1

GLOBA:  ARE AS MACRQO M1200 06 OCT 83 15:22 PAGE 028 2

5EQ 0040
GLOBAL ERROR REPORT SECTION
007642 012746 000002 MOV 02, (SP)
007646 010600 MOV SP,RO
007650 104414 TRAP CSsPNTB
007652 062706 000006 ADD o6, 5P
cS576 007656 004737 011342 JSR PC,CHKMAX
2577 007662 ENDMSG
007662 L10012:
007662 104423 TRAP C$MSG
25798
2579
2580 007664 BGNMSG EERB
007664 EERB: :
2581 007664 PRINTB #EMG2,R5,G000,BAD
007664 013746 004064 MOV BAD, -(SP)
007670 013746 004062 MOV G00b, (sP)
007674 010546 MOV RS, (5P)
007676 012746 010031 MOV oEMG2, - (SP)
007702 012746 000004 MOV 04, (SP)
007706 010600 MOV SP.RO
007710 104414 TRAP CsPNTB
007712 062706 000012 ADD 212,5P
2582 007716 004737 01134p JSR PC,CHKMAX
2583 007722 ENDMSG
007722 L10013:;
007722 104423 TRAP C$MSG
2584
2585
2586 007724 BGNMSG EERG
007724 EERG: :
2587 007724 004°37 011342 JOR PC ,CHKMAX
2588 007730 ENDMSG
007730 L10014:
Q07730 104423 TRAP CsMSG
2589
2590 NLIST BEX
2591 007732 04s 101 107 GOOBAD: .ASCIZ /#AGOOD:#06%A, BAD:w06%N/
2592 007762 045 101 122 EMGL: .ASCIZ /#AREGISTER AT #06%A DOES NOT RESPONDSN/
2593 010031 045 101 101 EMGZ: .ASCIZ2 /#AADDRESS: w06%A, GOOD:#06%A, BAD:%06%N/
2594 010101 045 101 107 EMG3: .ASCIZ /#AGOOD:%06%8A, BAD:8068A, MOD REGISTER CONTENTS:806eN ’
2595 010166 045 101 103 EMGA: .ASCIZ /#ACSA REGISTER CONTENTS IS :406uN/
2596 010230 045 101 107 EMGS: LASCIZ /«wAGOOD:806%A, BAD:806%A, ADDRESSED CHANNEL IS:#D3sN ’
2597 010314 045 101 107 EMGS: LASCIZ  /wAGOOD:8068A, BAD:#068A, CSA REGISTER CONTENTS :s068N/
2598 .LIST BEX
2599 .EVEN

2600



GL OB AL
GLOBAL

2602
2608
2604
2605
<606
260"
2o0d
2609
2610
2611
612
2613
c6l4e
2615
2616
c6l?
2618
2619
2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
ehS3
2654
2655
2656
L)

2658

ARE AN MACRO M1°000 06 OCT 83 15:2°0 PAGE 29

SUBROUTINES SECTION

.SBTTL

W @5 @ Ws G5 W B WE Ve VL G0 @0 O Ve G2 V. VL W G4 W W V0 0 G5 B VE BT GO WE Vs Ve S0 8¢ B Ve Ss G0 Vs G2 S0 G6 Vs Vo G¢ O W G2 O

* e

A

GLOBAL SUBROUTINES SECTION

Tt GLOBAL SUBROUTINES SECTION CONTAINS THE SUBROUTINES
THAT ARE USED IN MORE THAN ONE TEST,

SUEROUTINE REGTST

* e

FUNCTIONAL DESCRIPTION:

CHECKS THAT ALL READ/WRITE BITS OF THE SELECTED REGISTER CAN BF
SET, CLEARED, AND INDIVIDUALLY SET (SLIDING ONES PATTERN),

INPUTS:

IF ENIERED
SUBROUTINE
ADDRESS OF
TO 8& USED

IF ENTERED
ADDRESS TO

GENERAL PURPOSE REGISTER TEST,

AT LOCATION REGTST, THE LOCATIONS FOLLOWING THE

CALL MUST CONTAIN THE READ/WRITE BIT MASK, THE

THE REGISTER TO BE TESTED, AND THE FIRST ERROR NUMBER
(SEE CALLING SEQUENCE).

AT LOCATION REGTS1, THE READ/WRITE BIT MASK, REGISTER
BE TESTED, AND THE FIRST ERROR NUMBER MUST BE LOADED

INTO LOCATIONS MASK, REGADD, AND ERRNBR RESPECTIVELY. THIS
ALLOWS THE ARGUMENTS TO BE VARIED AT RUN TIME.

IMPLICIT INPUTS:

NONE .
OUTPUTS:

ERROR MESSAGES IF ERRORS OCCUR.
IMPLICIT OUTPUTS:
IF ENTERED AT LOCATION REGTST,

MASK
REGADD

ALWAYS,

MASCOM
G0O0o
BAD
ERRNBR
ERRTYP
ERRBLK
ERRMSG

CONTAINS
CONTAINS

CONTAINS
CONTAINS
CONTAINS
CONTAINS
CONTAINS
CONTAINS

- CONTAINS

THE READ/WRITE BIT MASK
THE ADDRESS OF THE REGISTER BEING TESTED

TE COMPLEMENT OF THE MASK

LAST EXPECTED DATA

LAST ACTUAL DATA

THE INPUT ERROR NUMBER . 2

3 (SOFT ERROR)

ADDRESS OF REGERR (REGISTER ERROR MESSAGE)
S3RD REGISTER ERROR MESSAGE

SUBORDINATE ROUTINES USED:

ERROR INSERTION ROUTINE
ERROR COUNT CHt CKINL ROUT INE
DRS ERROR MACRO

INSERT
CHIKMAX

5¢Q 0061



GLOBAL
GLOBAL

2659
2660
2661
2662
2663
2664
2065
2660
2667
2668
2669
260
2671
2672
6’y
2674
2675
2676
2677
2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
2691
2692
693
. 594
c 95
2 9
2697
2698
2699

2700
2701
2702
2703
2704
2705
2706

2707

2708
2709
2710
71l

ARE AS

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

010474
010502
010502
010504
010512
010520
010526
010534
010540
010542
010542
010544
010544
010544

010546

MACRO M1200 26 OCT 83 15:22 PAGE 29 1
SUBROUTINES SECTION

017637
062716
017637
062716
017637
062716

013737
005137
012737
012737
012737

013737

104404
053777
017737
043737
023737
004737
001401

104460

104405

005037

000000
000002
000000
000002
000000
000002

010754
010756
000003
010762
011030

010754

004062
000242
010756
004064
012146

004062

010754
010760
007200

010756

007176
007204
007202

004062

000246
004064
004064
004062

@8 We @2 Br W Wr B @0 G0 GF Ve Ve B2 Fe V9 Ve Ve G° We Ve W S

REGTST::

REGTS1::

CHECK

10%;

H
; CHECK

FUNCTIONAL SIDE EFFECTS:

NONE ,

CALLING SEQUENCE :

EITHER FIXED PARAMETERS FOLLOW THE SUBROUTINE CALL

€G. CALL REGTST
177

CSR 3
200, H

OR PARAMETERS ARE SET DYNAMICALLY

EG. MOV 8177 ,MASK 3
MOV CSR,REGADD :
MOV 2200. ,ERRNBR :
CALL REGTS]
MOV a(SP ) ,MASK H
ADD 02,(SP) :
MOV 8(SP),REGADD H
ADD @2,(SP) H
MOV a(SP),ERRNBR :
ADD 02.(5P) H
MOV MASK ,MASCOM H
COoM MASCOM :
MOV 03 ,ERRTYP :
MOV QREGERR, “RRBL K :
MOV ORERR1 ,ERRMSG ;

THAT ALL R/W BITS CAN BE SET

MOV MASK,GOOD i
BGNSEG

8IS GOOD , aREGADD :
MOV aREGADD,BAD H
8IC MASCOM,BAD H
cHP B8AD,GO0OD :
CALL INSERT :
BEQ 108 :
ERROR :
ENDSEG

THAT ALL R/W BITS CAN BE CLEARED
CLR (OO0 3

: BIT MASK OF R/W BITS

REGISTER ADDRESS
FIRST ERROR NUMBER

BIT MASK OF R/W BITS
REGISTER ADDORESS
FIRST ERROR NUMBER

GET R/uW 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 UP FOR 50FT ERROR

SET UP ERROR MESSAGE ROUTINE
FIRST ERROR MESSAGE

SET UP EXPECTED DATA

TRAP C$BSEG
SET ALL R/uW BITS
READ THE RESWLT
KEEP ONLY R/W BITS
ALL R/W BITS SET?
ALLOW FORCED ERROR PRINTOQUT
It OK, BRANCH
ELSE REPORT ERROR
TRAP CSERROR
100008 :
TRAP CstSEG

SET UP £XPECTED DATA

5EQ 0062
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3EQ 0063
GLOBAL SUBROUTINES SECTION
2712 010552 005237 007200 INC ERRNBR : NEXT ERROR NUMBER
2’12 010556 012737 011102 007202 MOV ORERRZ2 , ERRMSG : NEXT ERROR MESSAGE
271
2715 010564 BGNSEG
010564 104404 TRAP C4BSEG
2716 010566 043777 010754 000164 8IC MASK , BREGADD 1+ CLEAR ALL R/W BITS
c717 010574 017737 000160 004064 MOV aREGADD ,BAD ;: READ THE RESWLTY
2718 010602 043737 010756 004064 8IC MASCOM,BAD ; KEEP ONLY R/W BITS
2719 010610 023737 004064 004062 cMP BAD,GOOD { ALL R/W BITS CLEAR?
2720 010616 004737 012146 CALL INSERT ; ALLOW FORCED ERROR PRINTOQUT
2721 010622 001401 BEQ 20 : IF O, BRANCH
2722 010624 ERROR : ELSE REPORT ERROR
Ql0624 104460 TRAP CS$ERROR
2723 010626 20s: ENDSEG
01.626 10001s%:
0.0626 104405 TRAP C$ESEG
2724 :
2;25 ; CHECK THAT EACH R/W BIT CAN BF SET
2726 :
2727 010630 005237 007200 INC ERRNBR : NEXT ERROR NUMBER
2728 010634 012737 011160 007202 MOV ORERR3 ,ERRMSG : NEXT ERROR MESSAGE
2729 010642 012737 000001 004062 Qv €1.,G000 ;i FIRST BIT TO TEST
2730 010650 033737 004062 010754 30%: BIT GO0OD ,MASK : R/W BIT?
2731 010656 001004 8NE S0 : IF YES, TEST IT
2732 010660 006337 004062 40%: ASL GOQD ; ELSE FIND NEXT R/W BIT
2733 010664 103427 8CS 708 ; IF ALL DONE, RETURMN
g;gg 010666 000770 BR 30¢ ; ELSE CHECK IF NEXT IS R/u
2736 010670 50¢%: BGNSEG
010670 104404 TRAP C$BSEG
2737 010672 043777 010754 000060 8IC MASK , IREGADD ; CLEAR ALL R/uW BITS
2738 010700 0S3777 004062 000052 BIS GOOD , SREGADD ;: SET ONE BIT
2739 010706 017737 000046 004064 MOV aREGADD ,BAD ;: READ IT BACK
2740 010714 043737 010756 004064 BIC MASCOM,BAD ; KEEP ONLY R/W BITS
2741 010722 023737 004064 004062 oy o B8AD,GO0OD : ALL OTHER BITS CLEAR?
2742 010730 004737 012146 CALL INSERT ; ALLOW FORCED ERROR PRINTOUT
2743 010734 001401 BEQ 604 : IF OK, BRANCH
2744 010736 ERROR : ELSE REPORT ERRCOR
010736 104460 TRAP CSERROR
2745 010740 604 : ENDSEG
010740 1Q00.2%:
010740 104405 TRAP CSESEG
g;:? 010742 000746 8R 40 : TEST NEXT BIT
2748 010744 043777 010754 000006 70%: BIC MASK , aREGADD : LEAVE THE R/w BITS CLEAR
2749 010752 000207 RE TURN
2750
2751
2752 010754 000000 MASK:: ,WORD 0 : BIT MASK OF READ WRITE BITS
2753 01075 000000 MASCOM: . WORD 0 : COMPLEMENT OF MASK
g;gg 010760 000000 REGADOD: ;: . WORD 0 ; ADDRESS OF REGISTER TO BE TESTED
2756 010762 BGNMSG REGERR
010762 REGERR : :
2757 010762 PRINTB OREGMSG,REGANN,GOOD,BAD ,MALK
010762 013746 010754 MOy MASK, (sSFD

010766 013746 004064 MO\ BAD, (SP®
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GLOBAL

2758
2759

2760
2761
2762
2763
2764
2765
2766
2767
2768
2769
2770

ARE AY

MACRU M1.200

SUBROUTINES SECTION

010772
010776
011002
011006
011012
011014
011016
011022
011026
011026
011026

011030
011102
011160

011247

013746
013746
012746
012746
010600
104414
062706
004737

104423

122
122
122

045

004062
010760
0l1247
000005

000014
011342

105
105
105

101

107
107
107

101

RERR] :
RERRZ2:
RERR3:

REGMSG:

26 0CT 83 15:22 PAGE 29 3

MOV
MOV
MOv
MOV
MOV
TRAP
ADD

JSR PC.CHKKMAX : CHECK FOR TOO MANY ERRORS
ENDMSG
L1001S:
TRAP
.NLIST BEX

.ASCIZ #REGISTER READ/WRITE BITS COUWD NOT BE SETs
.ASCIZ SREGISTER READ/WRITE BITS COWD NOT BE CLEARED®

.ASCIZ <REGISTER READ/WRITE BITS COULD NOT BE INDIVIDUALLY SETw

SEQ 0064

G000, -(SP)
REGADD, -(SP)
AREGMSG, -(SP)
05. '(Sp)
SP.RO

CS$PNTB

#14 ,5P

C$MSG

.ASCIZ .#AADDRESS: #06sA, GOOD: w06%A, BAD: #06%A, R/W BITS: #068N,

.LIST BEX
.EVEN



GLOBAL ARFAS
GLOBAL SUBROUTINES SECTICN

2772
2773
2774
2775
2776
2777
2’78
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792
2793
2794
2795
2796
2197
2798
2739
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817

2818

2819
2820
2821
2822
2823
2824
2825
2826

011342
011342
011344
011344

011346
011352
011354
011360
011366

011370

N5
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104420
103436

013700
006300
005260
026027
003425

002074

003734
003734 000005

(2K 3

FUNCTIONAL DESCRIPTION:

INPUTS
NONE
IMPLICIT INPUTS:

®: ®s We @0 ®e Or ®e G+ Be Ge Gs S° We We Ws

OUTPUTS:
NONE .
IMPLICIT QUTPUTS:

SUBORDINATE ROUTINES USED:
NONE ,
FUNCTIONAL SIDE EFFECTS:

AND THE ‘LOOP ON TEST

CALLING SEQUENCE:
JSR PC, CHIKMAX

CHKMAX : : INLOOP
BCOMPLETE 10

MOV C$LUN,RO
ASL RD

INC ECNT(RO)
cmp ECNT(RO), &5
BLE 104

RFLAGS RO

SUBROUTINE CHKMAX ERROR COUNT CHECIKING ROUTINE .

SUBROUTINE TO UPDATE UNIT ERROR COUNT., IF THE FROGRAM IS LOOPING
ON AN ERROR, THE SUBROUTINE DOES NOTHING. OTHERWISE, THE ERROR
COUNT FOR THE UNIT IS INCREMENTED. IF THE ERROR COUNT EXCEEDS S
AND THE USER FLAG EVL HAS BEEN SELECTED AND THE FLAG IDU IS NOT
SELECTED, THE UNIT IS DROPPED FROM THE TEST CYCLE.

LSLUN CONTAINS THE NUMBER OF THE UNIT CURRENTLY BEING TESTED.
ECNT IS THE ADDRESS OF THE ERROR COUNT FOR UNIT O

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

IF THE ERROR COUNT EXCEEDS S AND THE USER EVL FLAG IS SELECTED,

AND ‘' INHIBIT DROPPING OF UNITS FLAGS ARE

NOT SELECTED, THE UNIT WILL BE DROPPED FROM TESTING.

LOOPING ON ERROR?
IF YES, EXIT

TRAP CesINLP
8Cs 108

GET CURRENT UNIT

CONVERT TO ERROR COUNT OFFSET
UPDATE THE ERROR COUNI

TOO MANY ERRORS?

IF NOT, JuMP

GET OPERATOR FL ALS

SEQ 0065
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GLOBAL SUBROUTINES SECTION

2827
2828
2829
2830
2831
2832

2833

2834
2835

2836
2837
2838
2839
2840
2841
2842
284

2844
2845

011370
011372
011376
011400
011404

011406
011406
Ol1412
011416
011422
ol11424
011426
011432
011482
011436

011440
011440

011442

011444

MACRO M1200 26 OCT 83 15:22 PAGE 30 |

104421
032700
001021
032700
001416

013746
C12746
012746
010600
104417
062706

013700
104451

104444
000207

045

000040
000004

002074
011444
000002

002074

11s

10¢:

045 NERRS:

8Irv
BNE
8Ir
8EQ

PRINTF

000V

DOCUN

RTS

LNLIST
LASCIZ
LISt
.EVEN

®I0U,RO
10¢
ot VL ,RO
10¢

ONERRS ,L SLUN

t

Fy

IS OROPPING INMIBITED?

IF YES, EXIT

EVALUATE FLAG SELECTED ?

IF NOT, EXIT

'TO0 MANY ERRORS’

LSLUN 1 DROP THE UNIT
s END THE SUBPASS
oC
BEX
6¢N¢AHORE THAN S FRRORS ON UNITeD?/
tX

TRAP

MOV
MOV
MOV
MOV
TRAP
ADD

MOV
TRAP

TRAP

SCQ 0066

CSRFLA

LSLUN, (SP)
ONERRS, (SP)
02, -(S5P)
SP,RO

CSPNTF

o5,SP

LSLUN,RO
C sDOOV

CsOCLAN



ul 08A
Gl OBAL
;84T
28438
o849
2850
<851
2852
<853
2854
2855
2856
2857
2858
2859
2860
2861
2862
2863
2864
2865
2866
2867
2668
2869
2870
2871
2872
2873
2874
2875
2876
2877
2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895
2896
2897
2898
2899
2900
2901
2702
2903

ARt RS

MACRO M1.00

SUBROUTINES SECTION

011506
011512

011514
011520

011522
011526

011530
011532

013700
000405

013700
000402

013700
005300

001376
000207

011534

011536

011540

i SUBROUTINES WT2SM, WTSO0 AND WT25

G0 G0 Vs B0 G5 OGP GF G VO VO VO WO G VS Ps GO G5 G5 G5 B B¢ BS Gr VS b Do Vo Pe Se Gr G0 B V9 T Be B4 Be S0 B G0 G0 Cv 4

Ch

<6 OCT &3 15:22 PAGE 31

FUNC T IONAL DESCRIPTION:

SUBROUTINE TO WAIT FOR 25 MILLISECONDS, 500 MICROSECONDS OR 25

MICROSECONDS .

NOTE. BECAUSE OF THE SMALIL
THE 25 MICROSECOND COUNTER,

SLOW PROCESSORS,
INPUTS:
NONE .
IMPLICIT INPUTS:

THE VARIABLES CNT25M, CNTS00, AND CNTOS MUST HAVE BEEN SET P B

ROUTINE SETCLK,

OuUTPUTS;
NONE .
IMPLICIT OUTPUTS:
NONE .
SUBORDINATE ROUTINES USED:
NONE ,
FUNCTIONAL SIDE EFFECTS:
NONE .
CALL ING SEQUENCE ;
JSR PC.WT25M
OR JUSR PC.WTS00
OR JUSR PC.WI2S
WT2SM:: MOV CNIZ2SM, RO
BR WAIT
W1500:: MOV CNTS00,RO
8R WALT
Wi2S:: M™MOv CNT25,R0
WAIT: DEC RO
BNE WAIT

RTS PC

OELAY ROUTINES,

NUMBER OF PROGRAM WAIT LOOPS USED FOR
THE ACCURACY OF THE WT25 ROUTINE
IS LOW. THE DELAY MAY LAST UP TO SO MICROSECOND> ON SOME

WAIT FOR 25 MILLISECONDS
WAIT FOR 500 MICROSECONDS
WALT FOR 25 MICROSECONDS

GET 25 MILL ISECOND WAIT COUNT

GE*® 500 MICROSECOND WAIT COUNT

GET 25 MICROSECOND WAI® COUNT

ALL DONt ?
[f NOT, WAIT SOME MORE
ELSE RETURN

SEQ 0067
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GLOBAL. SUBROUTINES SECTICON

2904
2905 011534 000000

PAGE 81 1

SEQ 9063

CNT25M: ; . WORD 0 1 COUNTER FOR 25 MILLISECOND DELAY
2906 011536 000000 CNT500:: . WORD O i COUNTER FOR 500 MICROSECOND DE( AY
3307 011540 000000 CNT25:: .WORD O
2908

i COUNTER FOR 25 MICROSECOND DELAY



ol 08
GLOBAL

2910
<911
2912
2918
<914
2915
2916
291"
2918
2919
2920
2921
2922
2923
2924
2925
2926
2927
2928
2929
2930
2931
2932
2933
2934
2935
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948

2949
2950
2951
2952

ARt AS

011542
011542
011542
011546
011552
011554
011556
011562

011564

Ee

MACRO M1200 o6 OCT 83 15:22 PAGE 8
SUBROUTINES SECTION

012746 011564
012746 000001
010600
104417
062706 000004
000207

045 116

000

i SUBROUTINE CRLF ROUTINE TO PRINT CARRIAGE RETURN, LINE FEED.

*

;UNCTIONAL OESCRIPTION:
PRINTS A CARRIAGE RFTURN AND LINE FEED.
INPUTS
NONE .
IMPLICIT INPUTS:
NONE .
OUTPUTS:
A CARRIAGE RETURN AND LINE FEED ARE PRINTED,
IMPLICIT QUTPUTS:
NONE .
SUBORDINATE ROUTINES USED:
SUPERVISOR PRINTF MACRO.
FUNCTIONAL SIDE EFFECTS:

NONE .
CALLING SEQUENCE ;:
JSR PC.CRLF
CRLF ::
PRINTF oLF
MOV
MOV
MOV
TRAP
ADD
RTYS PC
LF: LASCIZ  /€N/

.EVEN

OLFQ’(SP)
e1, -(SP)Y
SP,.RO
CSPNTF
&4, 5P

SEQ 0069
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GLOBAL SUBROUTINES SECTION

26 0OCT 88 15:00

| ¢
PAGE 33

2954 ;i SUBROUTINE WROY SUBROUTINE TO WAIT FOR OPERATOR READY

2955

2956 S

ggz' :+ FUNCTIONAL DESCRIPTION:

S8 :

2959 H THIS PRINTS A MESSAGE FOR THE OPERATOR TO TrPE 'CARRIAGE RE TURN'

2960 H TO CONTINUE., THE ROUTINE IS NORMALLY USED TO ALLOW A M 3SAGE T0

ggg£ : BE READ BEFORE PROCEDING.

296 % : IF MANUAL INTERVENTION I9 NOT ALLOWED, THE ROUTINE DOES NOTHING.

2964 H

2905 i+ INPUTS:

2966 :

2967 H NONE .

2968 :

2969 ; IMPLICIT INPUTS:

2970 :

2971 : NONE .

2972 :

2973 : OUTPUTS:

974 :

2975 : "TYPE 'CARRIAGE RETURN' TO CONTINUE OR CONRTOL C T10 ABORT .

2976 :

2977 ; IMPLICIT QUTPUTS:

2978 ;

2979 H NONE .

2980 :

gggé : SUBORDINATE ROUTINES USED:

2983 : SUPERVISOR GMANID MACRO.

2984 :

2985 : FUNCTIONAL SIDE EFFECTS:

2986 :

2987 : NONE .

2988 :

2989 i CALLING SEQUENCE :

2990 :

2991 : JSR PC,WRDY

2992 :

2993 ;-

2994

2995 011570 WROY; :

2996 011570 MANUAL i IS MANUAL INTERVENTION ALLOWED 2
011570 104450 TRAP CS$MANTI

2997 011572 BNCOMPLETE 10% s IF NOT, EXIT
011572 103010 B8CC 10

2998 011574 GMANID WRDT1,WFLG,A,377,0,1,YES ; TYPE RETURN TO CONTINUE
011574 104443 TRAP C3SGMAN
011576 000406 BR 100008
011600 011616 .WORD WFLG
011602 000152 .WORD T$CODE
011604 011620 .WORD WRDY 1
011606 000377 .WORD T
011610 000000 .WORD TSLOLIM
011612 00C001 .WORD TSHILIM
0lle614 10000 :

2999 011€14 000207 10%: RTS PC

5EQ 0070
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SEQ 0071
GLOBAL SUBROUTINES SECTICON
3000
gggé 011616 000000 WFLG: .WORD O i FLAG FOR WARNING MESSAGE INPUT
3003 .NLIST BEX
3004 O1l1620 124 131 120 wWRDYl: ,ASCIZ /TvyPE "CARRIAGE RETURN" TO CONTINUE OR “CONTROL C* TO ABORT./
3005 .LIST  BEX

3006 .EVEN



ul OBAL
oLoBAL

3008
3009
3010
2011
3012
3013
3014
3015
3010
301~
3018
3019
3020
2021
3022
3023
2024
3025
3026
3027
3028
3029
3030
3031
30%2
3033
3034
3035
3036
3037
3038
3039
3040
204
3042
3043
3044
3045
3046
3047
3048
3049
3050
3051
305¢
3053
3054
3055
3054
3057
3058
3059
3060
3061
3062
3043
L{o7 Y

ARt AN MACRO M1.00
SUBROUTINES SECTION

Jo OCT 8% 15:22 PAGE

14

|‘“)

i SUBROUTINE SELECT TEST SELECT ROUTINE

: FUNCTIONAL DESCRIPTION:

INPUTS:

®e G0 G0 B B0 BT T G0 G0 VO W VS G0 B¢ VS B0 B0 G B¢ O Ve VS G0 G4 VI CE GO B Gt G Ve V. B PO 95 G5 B S VP Vs G5 S8 I VW Ve 4 VI B SF GF B 00 B

THIS IS CALLED BY EACH TEST TO DECIDE WHETHER THE TEST SHOWLD
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 THE INITIALISATION
ROUTINE TO DECIDE WHETHER THE TEST IS RUN,

IF THE SOFTWARE FAULT INSERTION FLAG SFI IS SET, ALL NON SPECIFIC
TESTS ARE SELECTED.

THE LOCATION FOLLOWING THE SUBROUTINE CALL CONTAINS THE TEST
SELECY MASK IN THE FOLLOWING FORMAT

BIT O IS SET IF DIGITAL INPUT MODWES ARE TO BE TESTED
8IT 1 IS SET IF OIGITAL OUTPUT MODUWES ARE TO BE TESTED
BIT 2 IS SET IF ANALOGUE INPUT MODULES ARE TO BE TESTED
bIT 3 IS SET IF ANALOGUE OQUTPUT MODUWES ARE TO BE TESTED
BIT 4 IS SET TO FORCE TESTING OF MODUWES WHICH ARE NQOT
IOENTIFIED AS ANALOGUE OR DIGITAL

BITS 5, 6 AND 7 ARE UNUSED

BIT 8 IS SET TO INDICATE A BASIC INTERNAL LOGIC TEST
BIT 9 IS SET FOR FIELD INPUT/QUTPUT TESTS

BIT 10 IS SET FOR LOOPBACK TESTS

BIT 11 IS SET FOR ANALOGUE INPUT/QUTPUT TESTS USED 81
MANUFACTURING AND FIELD SERVICE

BIT 12 IS SET FOR SPECIFICALLY SELECTABLE TESTS

BITS 13, 14 AND 15 ARE UNUSED

THE SECOND LOCATION FOLLOWING THE SUBROUTINE CALL CONTAINS THE
ADDRESS OF A TEST MEADER MESSAGE TO 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 O IS SET IF wuTl IS DIGITAL INPUT

8IT 1 IS SET IF wT IS DIGITAL OQuUTPyT

BIT 2 IS SET IF WT IS ANALOGUE INPUT

BIT 3 IS SET IF wIT IS ANALOGUE OUTPUT

BIT 4 IS SET IF UUT IS NONE OF THE ABOVE

BITS 5. 6 AND 7 ARE UNUSED

BIT 8 IS ALWAYS SET TO SELECT BASIC INTERNAL
LOGIC TESTS

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

BIT 11 IS SET IF MANUFACTURING WAVE SELECTED LOOPBACK
ANO I.70 TESTS

BIT 12 IS SET IF A SPECIFICALLY SELECTABLE TEST

SEQ 0072
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3065
3066
3067
2068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
3100
3101
3102
5103
3104
3105
5106
5107
3108
3109
3110
3111
3112
3113
3114
3115
3116
3117
5118
3119

3100

011714
011714
011720
011724
011730

011/34
011734

[ ¢
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017601
062716
017602
062716

104421

@ 00 0% B2 G0 B0 B0 G0 00 Gr VP G Do GC BF Be GO B0 Be B2 e Bs B Ve Ge BF B4 B B4 B¢ B W e 90 Ve We B0 G+ B B G0 B We Be Go s G

SELECT::

IS THOSEN
8ITS 13, 14 AND 15 ARE UNUSED

SF1 IF THIS IS NON ZERO, ALL TESTS ARE SELECTED.

oUTPUTS

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, IF TME ‘PNT‘ FLAG IS SELECTED, THE TEST HEADER IS
PRINTED AND THE FLAGS TSTFLG AND TSUFLG ARE SET TO SHOW THAT A
TEST MAS BEEN SELECTED.

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

IF THE TEST IS NOT SPECIFICALLY SELECTABLE (BIT 11 IS CLEAR IN
THE TEST SELECT MASK), BIT 11 IS CLEARED IN THE CONTROL MASK TQ
PREVENT SUBSEQUENT SPECIFICALLY SELECTABLE TESTS FROM BEING RUN.

RO, R1 AND R2 ARE CORRUPTED.

IMPLICIT QUTPUTS:

NONE .

SUBORDINATE ROUTINES USED:

NONE .

FUNCTIONAL SIDE EFFECTS:

NONE .

CALLING SEQUENCE :

FIXED PARAMLTERS FOLLOW THE SUBROUTINE CALL

€G. CALL SELECT

e ;s TEST SELECT MASK (BASIC TEST

s ON ALL DEVICE TYPES

TNAME : ADORESS OF TEST MHEADER

8c ., TSTEND 3 BRANCH [F TEST NOT SELECTED
MOV 8(sSP),R1 t SAVE TEST SELECT MASK
ADD 82,(5P) : JUMP OVER TrHE ARGUEMENT
MOv 8(SP) R ¢ SAVE TEST HEADER ADDRESS
ADD 02,(5P) 1 JUMP OVER THE ARGUEMENT
RFLAGS RO i READ OPERATOR FLAGS INTO RO

TRAP CIRE 4

SEQ 0073



GL OB
GLOoBAL

121
S5122
3123
3124
3125
3126
3127
3128
3129
3130
3131
3182
3133
3134
3135
3136
3137
5134
35139

3140
3141
3142
3143
3144
35145
3146
3147

3148
3149
5150
3151
3152
3153
3154
3155

ARE AS

MACRU M1.00 26 OCT A3 15: 20

SUBROUTINES SECTION

011736
011742
011744
011752
011756
011760
011764
011766
o1177¢
Ool1774

011776
012004

012012
012016
012020
012020
012022
012026
012030
012032
012036
012040

012042
012046
012050
012050
012054
012060
012062
012064
012070

012072

012074

032701
001003
042787
005787
001007
130137
001426
105001
030187
001422

012737
012737

032700
001425

010246
012740
010600
104417
062706
000241
000414

032700
001410

012746
012746
010600
104417
062706
000261

000207

045

010000
010000

004066

004132

00413¢

000001
000001

001000

000001

001000

012074
000001

000004

101

004182
108:

PALE 34

erIr 210000,R1
BNt 10¢

8IC #10000, CONMSK
1ST SFI

BNE 204

BIT8 R1,CONMSK
8tQ 30%

CLRS R1

817 R1,CONM>K
8€EQ L{o} ]

¢ TESY IS SELECTED

004054 20%:
004056

MOV 01,1STFLG
MOV &1, TSUFLG
eIr #PNT RO
8€Q S0
PRINTF R?

CLC

B8R S0t

;s TEST IS NOT SELECTED

30s:

40¢%:
S0%:

040 TINA;

BI7 ®PNT RO
8EQ 408
PRINTF  @TNA

SEC
RE TURN

JNLIST  HEX
.ASCI1Z /#A
LLIST B8€ x
LEVEN

S ©0 G B4 OO0 G0 OG5 90 B8 O

SPECIFICALLY SELECTABLE TELT 2

IF YES, BRANCH

ELSE PREVENT SUCH TESTS
SOF TWARE FAULT INSERTION ?
IF YES, SELECT THE TEST

IS DEVICE THE CORRECT TrPE ?

IF NOT, BRANCH

[F vES, DISCARD LOwW BrTE
AND CHECK TEST TriPE

IF WRONG, BRANCH

FLAG TMAT TEST IS SELECTED

PRINT TEST HEADER ?

IF NOT, EXIT (CARRY IS CLFAR;

ELSE PRINT THE MEADER
MOV
MOV
MOV
TRAP
ADD

CLEAR THE CARRY

AND EX]IT

PRINT TEST ~EADER ?

IF NOT, EXIT

ELSE PRINT NOT APPL ICABLE
MOv
MOV
MOV
TRAP
ADD

SET TME CARR! BIT

COMMON RE TURN

TESY DISABLED By STARTUP (WESTIONSSN ¢

%Q 00’4

R2, (SP)
el, (SP)
SP.RO
CIPNTF
o4 ,SP

®TNA, (SP)
o1, (SP)
SP,RO
CSPNTF

24, 5P
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3157
3153
3159
X160
3161
162
31638
3164
3165
3166
3167
3108
3169
3170
3171
3172
3178
3174
3178
3176
3177
3178
3179
3180
3181
3182
3183
3184
3185
3186
3187
2188
2189
2190
3191
2192
3193
3194
3195
3196
3197
3198
3199
3200
3201
3202
3203
3204
3205
3206
3207
3208
3209
3210 012146
3211 012146
1212 012150
7121% 012156

¢,

MACRO M1200 26 OCT 83 15:2° PAGE 35
GLOBAL SIBROUTINES SECTICN

106746
023727
103413

004066 000001

@s G W0 G4 GF B s WE B s G5 Ve VO G G2 G0 Ve G0 GP G B V0 We G0 V6 O B0 G0 G5 G0 W G6 B¢ SC G0 G0 TP OF G8 Gs G¢ B¢ G B0 S0 S0 He S S W

SUBROUTINE INSERT SUBROUTINE TO FORCE ERROR PRINTOUTS

FUNCTIONAL DESCRIPTION:
THIS SUBROUTINE CAN BE USED 10O FORCE PRINTOUT OF ERROR MESSAGES
FOR QUALITY CHECKING. IF THE FLAG 'SFI' IS NONE ZERO, THE BRANCH
INSTRUCTION FOLLOWING THE SUBROUTINE CALL IS SKIPPED OVER,
CAUSING THE ERROR MESLAGE TO BE PRINTED. IF *SFI® IS SET 10 1,
THE ADDRESS OF THE SUBROUTINE CALL IS COMPARED WITH THAT OF THE
LAST CALL AND, IF IT WAS NOT CHANGED, THE MESSAGE IS NOT
PRINTED.
INPUTS
SFI IF ZERC, THE ROUTINE OOES NOTHING.
IF ONE, ERROR MESSAGES ARE PRINTED ONCE.
IF ANY OTHER VALUE, ERROR MESSAGES ARE ALWAYS PRINTED.
IMPLICIT INPUTS:
SEE CALLING SEQUENCE.
OUTPUTS;

LASTFA IF THE ERROR MESSAGE IS TO BE PRINTED ONCE CNLY, LASTFA
IS LOADED WITH THIS SUBROUTINE RETURN ADDRESS.

IMPLICIT OQUTPUTS:
NONE .

SUBORDINATE ROUTINES USED:
NONE .

FUNCTIONAL SIDE EFFECTS:

IF *SF1 IS NONE ZERO, THE ROLTINE RETURN ADDRESS IS INCREMENTED
By ONE WORD.

CALLING SEQUENCE:

A ONE WORD BRANCH INSTRUCTION MUST FOLLOW THE SUBROUTINE CALL
BEFORE THE ERROR PRINT CALL ,

€G. cMP B8AD,G0 D : REGISTER CORRECT ?
CALL INSERT : SKIP BRANCH IF SFI FLAG SET
B8EQ 10 ; BRANCH IF REGISTER CORRECT
ERROR 1 ELSE PRINT OQuUT ERROR MESSAGE
[MSERT : :
MFPS (SP) : SAVE CONDITION CODES
cCMP SFI,al + INSERY FAW 's ?

8LO 204 s+ If NOT, BRANCH

5€Q 0075



GLOBAL

ARE AS

MACRO M1200 26

GLOBAL SUBROUTINES SECTICN

3214
3215
3216
X217
3218
3219
3220
3221
3222
5228

012160
012162
012170
012172
012200
012206
012210

012212

001007
026637
001406
016637
062766
106426
000207

000000

000002

000002
000002

oCr as

012212

012212
000002

15:22 PAGE 35 1

10%:
20%:

LASTFA:

BNE
cMe
8EQ
MOV
ADD
MTPS
RE TURN

. WORD

|

108
2(SP),LASTFA
204
2(SP),LASTFA
02,2(SP)
(SP).

0

IF ALWAYS, BRANCH

IS THIS FAULT ALREADY PRINTED?
IF YES, EXIT

ELSE, SAVE FAUWLT ADDRESS

SKIP BRANCH TO FORCE PRINTOUT
RESTORE CONOITION CODES

AND RETURN

ADDRESS OF ROUTINE CALL

5€Q 0076



GL OBAIL

GLOBAL

3225
3220
3227
3228
3229
3230
3231
3232
3233
3234
3235
323¢
323
3238
3239
3240
3241
32472
3243
3244
3245
3246
3247
3248
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
327%
3274
3275
3276
3277
3278
3279
1280
2281

ARE AS MACRO M1200 26 OCT 83 15:22
SUBROUTINES SECTION

6y

PAGt 36

: SUBROUTINE CONFIG ROUTINE TO FIND THE DEVICE CONFIGURATION AUTOMATICALLTY.

®@r ¢ @+ Be B0 We We Ve Ve G VC Ve VI Ve WO V¢ ST @9 Ve TS G2 Ve We OF V0 G4 Ve B¢ O¢ GF G G Vs W9 Vs SO V0 G0 We G G G0 Se G5 ¢ W S VO Ve G Ve G0 G O GO

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 LS$LUN. FOR ADDRESSES OVER 171400, A VECTOR IS

ASSUMED BASED ON THE LOW 8 BITS OF THE DEVICE ADDRESS.

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

IF THE UNIT FOUND IS THE LAST IN THE IDV/IAV-11 RANGE, LS$UNITS IS SET 10
THE "OTAL NUMBER OF UNITS. IF NO UNIT IS FOUND, THE PROGRAM EXITS

WITH THE CARRY BIT SET AND L$UNIT SET TO LSLUN.

MODULES WITH MODE REGISTER CONTENTS NOT CORRESPONDING TO AN IDv/IAV11
ARE SET UP, BUT CAUSE AN 'UNIDENTIFIED MODULE MESSAGE TO BF OUTPUT,

INPUTS:

LSLUN - NUMBER FOR THE NEXT UNIT FOUND.

IMPLICIT INPUTS:

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

ADDRESSES DEFINED BY "IXSTA' TO "IXEND" OF THE I/0 PAGE ARE READ.

THE WORD LS$LUNe2 AFTER LABEL GPADD MUST CONTAIN THE PARAMETER
TABLE ADDRESS FOR THE UNIT,

OUTPUTS:

THE HARDWARE P TABLE AND LS$SUNIT ARE SET UP TO INCLUDE UP TO 16
UNITS FOUND IN THE ABOVE ADDRESS RANGE.

SR?E?ESGE ‘UNIDENTIFIED MODWE FOUND AT ADDRESS NNNNNN' MAY BE
N .

IMPLICIT QUTPUTS:

IF THE UNIT FOUND IS THE LAST IN THE IDV/IAV 11 RANGE, LSUNIT IS SET UP
TO CONTAIN THE TOTAL NUMBEH OF UNITS FOUND (LSLUN.1).

IF NO MORE UNITS ARE FOUND, THE CARRY BIT IS SET AND LS$LUN IS
PLACED IN LSUNIT,.

SUBORDINATE ROUTINES USED:

NXM - NON EXISTANT MEMORY TRAP ROUTINE.
WRDY ROUTINE TO WAIT FOR OPERATOR TO TYPE RETURN .

FUNCTIONAL SIDE EFFECTS:

NXMFLG MAY BE SET,

SEQ 0077
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GLOBAL SUBROUTINES SECTION

3282 H
3283 :+ CALLING SEQUENCE:
3284 :
328% : €G. JSR PC.CONFIG
3286 : 8CS INIUUT
3287 H
3288 HE
3289
3290 012214 CONFIG::
3291 012214 010146 MOV R1, -(SP)
3292 012216 010246 MOV R2, (SP)
3293 012220 010346 MOV R3, (SP)
gzgg 012222 010446 MOV R4, -(SP)
2
3296 0122:4 013702 012514 MOV STADD,.R2
3297 012230 012737 000001 012516 MOV 41 ,NOUNIT
3298 012236 SETVEC 94,0NXM, 8340

012236 012746 000340

012242 012746 017266

012246 012746 000004

012252 012746 000003

012256 104437

012260 062706 000010
3299
3300 012264 005037 004060 10¢$: CLR NXMFLG
3301 012270 005712 TST (R2)
3302 012272 005737 004060 ST NXMFLG
3303 012276 001006 BNE 2048
3304 012300 005737 012516 TSTY NOUNIT
3305 012304 001422 8EQ 308
3306 012306 005037 012516 CLR NOUNIT
ggg; 012312 010201 MOV R2,R1
3309 012314 062702 000010 208 : ADD €10 .R2
3310 012320 020227 171770 cHp R2,0IXEND
3311 012324 003757 BLE 10¢
3312 012326 012702 171000 MOV OIXSTA,R2
3313 012332 013737 002074 002012 MOV LSLUN,LSUNIT
3314 012340 00S737 012516 TS7Y NOUNIT
3315 012344 001047 BNE 708
ig%g 012346 005237 002012 INC LSUNIT
3318 012352 021127 140000 303 CMP (R1),8140000
3319 012356 103413 BLO 404
3320 012360 PRINTF ¢COl.R1

012360 010146

012362 012746 012520

012366 012746 000002

012372 010600

012374 104417

012376 062706 000006
gigé 012402 004737 011570 JSR PC.WRDY
3323 012406 013700 002074 40%: MOV LSLUN,RO
3324 012412 006300 ASL RO
3325 012414 016003 003774 MOV GPADD(R0O),R3
3326 012420 010123 MOV R1,(R3).

e B¢ e @

SEQ 0078

IF NO MORE UNITS, START AGAIN

SAVE R1 TO Ra

START SEARCH FROM THIS ADDRESS

ASSUME NO UNIT WILL BE FOUND

SET UP NXM TRAP
MOV 2340, -(SP)
MOV aNXM, -(SP)
MOV @4, (SP)
MOV o3, (SP)
TRAP C$SVEC
ADD 210,5P

CLEAR THE NXM FLAG

CHECK THE ADDRESS

ANYTHING THERE ?

IF NOT, 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 UNIT FOUND

AND SAVE THE ADDRESS

GET THE NEXT ADDRESS

OUT OF THE IXV11 RANGE ?

IF NOT, GO BACK

ELSE START AGAIN NEXT CALL

SAVE THE UN1T NUMBER

WERE ANY UNITS FOUND ?

IF NOT, EXIT

ELSE WE HAVE THE LAST UNIT

IS MODWE ID OK ?

IF YES, BRANCH

ELSE PRINT -UNIDENTIFIED
MOV R1, (SP)
MOV #CO01, (sSP)
MOV 02, (SP)
MO\ SP,RO
TRAP CSPNTF
ADD &6 ,5P

WALT FOR OPERATOR TO TYPE 'RETURN
FORM OFFSET FOR LUN

GET P TABLE ADDRESS IN R3
SAVE THE DEVICE ADDRESS



GLOBAL ARE AS
GLOBAL SUBROUTINES SECTION

3327
3328
3329
330
3331
3332
3333
3334
3335
3336
3387
3338
3339
3240
3341
3342
5343

3344
3345
3346
5347
3348
3349
3350
3351
3352
3353
3354
3355
3356
535"

012422
012426
012432
012434
012436
012440
012442
012446
012450
012452
012454
012460
012462

012464
012470
012470
012474
012476
012500
012502
012504
012506
012512

012514
012516

012520

MACRO ™M1.°00

042701
032701
001001
005001
010123
00140
012701
010123
005023
005023
012723
005023
005023

010237

012700
104436
012604
012603
012602
012601
006237
000207

171000
000000

045

177000
000400

000200

000003

012514
000004

012516

116

c6 OCT 8% 15:20

508

608

708

STADD: :
NOUNIT

045 C(CO1l:

PAGE 36

8Ic
BIT
BNE
CLR
MOV
B8EQ
MOV
MOV
CLR
CL.R
MOV
CLR
CLR

MOV
CLRVEC

MOV
MOV
MOV
MOV
ASR
RTS

.WORD
.WORD

NLIST
.ASCIZ
LLIST
.EVEN

o

#177000,R1

#400,R!
S0

R1
R1o(“3).
60t
#200,R}1
R1,(R3).
(R3).
(R3).
3,(R3),
(R3).
(R3).

R2,STADD
"

BE x

B/

e e

CALCULATE THE VECTOR ADDRESS
ADORESS OVER 171400 ?

IF YES, BRANCH

ELSE ZERO THE VECTOR

AND SAVE IT

IF 0, BRANCH

ELSE SET UP DEFAWLT PRIORITY
SAVE THE PRIORITY

FLAG NOT LOOPED

NO LOW LEVEL

ALL DEBOUNCE PERIODS

NO OTHER DEVICE

OR VECTOR

SAVE THE NEXT SEARCH ADDRESS
RESTORE THE NxM TRAP CATCHER
MOV
TRAP
RESTORE R4 TO R}

IF NO UNIT, SET TME CARRY BIT

AND RETURN

START ADDRESS OF SEARCH AREA
SET TO SHOW NO 'NIT FOUND

/SNSAUNTDENTIFIED MOD'LE ¢+ OUND AT ADORESS #0osA, -

BE x

SEQ 0079



ol OBAL
GLOBAL

33%9
330
3301
3360
3363
3364
3365
3366
337
3368
3369
3370
3371
3372
33°3
3374
3375
3376
3377
3378
3379
3380
3381
3382
3383
3384
3385
3386
3387
3388
3389
3390
3391
3392
3393
3394
3395
3396
3397
3398
3399
3400
3401
3402
3403
3404
3405

3406
3407
3408

ARt A

MACRU M1.200

SUBROUTINES SECTION

012600
012600
012600
012604
012610
012614
012620
012622
012626
012632
012534
012634

012746
012746
012746
012746
104437
062706
0057387
001012

012746

000340
017266

000003
000010
00201¢

0072%0

C/

26 0CT A% 15:2° PAGE 87

SEQ 0080
1 SUBROUTINE CONPRI SUBROUTINE TO PRINT A CONF IGURATION TABLE.
‘00
t FUNCTIONAL DESCRIPTION:
i
i THIS ROUTINE PRINTS A CONFIGURATION TABLE OF ALL UNITS LISTED IN
i THE HARDWARE PARAMETER TABLE, LISIED ARE THE MODE REGISTER ADORESS,
} VECTOR, DEVICE TYPE, WHETHER LOOPED AND IF SO, THE ADDRESS AND VECTOR
: OF THE DEVICE TO WHWICHM IT IS LOOPFD.
3
1 INPUTS,
3
3 NONE .
H
: IMPLICIT INPUTS;
H
: THE HMARDWARE P TABLE,
H
: IF NO UNITS ARE CONFIGURED, THE GLLOBAL MESSAGE LABFLLED NODE 4
3 IS PRINTED.
:
;1 OUTPUTS;
:
: THE CONFIGURATION TABLE I%5 PRINTED.
3
i IMPLICIT OUTPUTS:
H
3 IF NO UNITS ARE CONFIGURED (LSUNIT « O), A MELSAGE NO DEVICES
H FOUND' IS PRINTED.
:
1 SUBORDINATE ROUTINES USED:
:
3 NXM NON EXISTANT MEMORY TRAP ROUITINE .,
: CRLF LINE FEED PRINT ROUTINE .
:
: FUNCTIONAL SIDE EFFECTS:
s
: REGISTERS R1 TQO RS ARE CORRUPTED.
:
1 CALLING SEQUENCEF
:
3 JSR PC.CONPRI
3
:
CONPRI : :
SETVEC o04,oNXM, 0340 1 CATCH REFERENCES TO NXM
MOV 340, -(SP)
MOV ONXM, SP)
MOV e4, (SP)
MOV @3, 5P
TRAP C$SVEC
RADD 219,5P
TH! LSUNIT i ANY UNITS CONFIGURED ?
BNE v, 1 1F &S, BRANCH
PRINTF  oNODE YV 3 ELSE PRINT NO DEVICES FOUND'

MOV ONODEV, (SP)
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GLOBAL SUBROUTINES SECTICN

012640
012644
012646
012650
3409 012654
3410
3411 0126060
012660
012664
01267C
012672
012674
3412 012700
012700
012704
012710
0l2712
012714
3413 012720
012720
012724
012730
012732
012734
3414 012740
012740
012744
012750
012752
012754
3415 012760
3416 012762
3417 012764
3418 012766
3419 012772
3420 012774
012774
012776
013000
013004
013010
013012
013014
3421 013020
3422 013022
3423 013024
013024
013030
013034
013040
013042
013044
3424 013050
3425 013052
013052
013056
013062

012746
010600
104417
062706
000137

012746
012746
010600
104417
062706

012746
012746
010600
104417
062706

012746
012746
010600
104417
062706

012746
012746
010600
104417
062706
005001
010100
006300
016002
012203

010346
010146
012746
012746
010600
104417
062706
005722
001413

016246
012746
012746
010600
104417
062706
000410

012746
012746
010600

26 OCT A% 15:0

000001

000004
013704

10%:

013720
000001
000004
013771
000001
000004
014043
000001
000C 04
014146
000001

000004

20¢:

003774

014217

000003

000010

177776
014230
000002

000006

310%;

014237
000001

PAGE =7 1t

JMP
PRINTF

PRINTF

PRINTF

PRINTF

CLR
MOV
ASL
MOV
MOV
PRINTF

IST
B8EQ
PRINTF

B8R
PRINTF

D/

CONE X
oCP1

oCP1A

oCP18

oCP1C

R1

R1,.RO

RO
GPADO(RO),R2
(R2).,R3
oCP2 ,R1 ,R3

(R2).
303
oCP3, 2(R2)

403
oCPa

B B8 9% B¢ 9 Be

MOV

MOV

TRAP

ADD
AND ExIT

PRINT CONF IGURATION HEADER
MOV
MOV
MOV
TRAP
AOD

MOV
MOV
MOV
TRAP
ADD

MOV
MOV
MOV
TRAP
ADD

MOV
MOV
MOV
TRAP

ADO
START WITH FIRST UNIT
FORM PARAMETER TABLE OFFSET

GET THE UNIT P TABLE
SAVE THE UNIT ADDRESS
PRINT UNIT NO. AND ADDRESS

AD
IS THERE A VALID VECTOR ?
IF NOT, BRANCH
ELSE PRINT THE VECTOR
MOV
MOV
MOV
MOV
TRAP
ADD
PRINT  NONE '
MOV
MOV
MOV

SEQ 0081

o, (SP)
SP.RO
CSPNTF
04,5P

aCP1, -(SP)
o1, -(SP)
SP,RO
CSPNIF

04 ,SP

oCP1A, -(5P)
’1."(59)
SP,RO
CSPNTF

84 ,SP

oCP18, -(SP)
.1.'(Sp)
SP,.RO
CSPNTF
04,SP

oCP1C, (SP)
01, (SP)
SP.RO
CSPNTF

24 ,5P

R3, (SP?
Rl.'(sp)
oCP2, (SP)
83, -(SP)
SP RO
CSPNTF
@10,5°

-2(R2), (
oCP3, -(SP
2, (SP)
SP,RO
CS$PNTF
o6, 5P

SP Y
)

oCP4, SP)
o1, (SP)
SP.RO
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SEQ 0082
GLOBAL SUBROUTINES SECTION

013064 104417 TRAP CSPNTF

s 013066 062706 000004 ADD #4,5P

426

3427 013072 005037 004060 40$: CLR NXMF LG 1 GET READY FOR NXM TRAP

3428 013076 112305 MOvVB (R3)+,RS + GEYT MODE REGISTER LOW BYTE

3429 013100 111304 MOVB (R3),R4 1 AND HIGH BYTE

3430 013102 042704 177400 8IC 8177400,R48 i+ DISCARD REGISTER HIGH BYTE

3431 013106 005737 004060 TST NXMFLG 1 WAS THERE AN NXM TRAP ?

3432 013112 001421 BEQ SO$ 3 IF NOT, BRANCH

3433 013114 PRINTF &CP10 3 ELSE PRINT UNKNOWN [D/MODE
013114 012746 014400 MOV eCP10, (SP)
013120 012746 000001 MOV o1, (SP)
013124 010600 MOV SP,RO
013126 104417 TRAP CSPNTF
013130 062706 000004 ADD 04 ,5pP

3434 013134 PRINTF @#CP10OA ¢ AND UNKNOWN MODULE TrYPE
013134 012746 0144135 MOV OCP10OA, (SP?
013140 012746 000001 MOV 81, (3SP)
013144 010600 MOV SP,RO
013146 104417 TRAP CS$PNTF
013150 062706 000004 ADD 04 ,5P

g:gz 013154 000464 BR 110¢ i AND SEE IF LOOPED

3437 013156 SOs: PRINTF o(PS,R4,RS i+ PRINT OuT ID/MODE
013156 010546 MOV RS, (sSP)
C13160 010446 MOV R4, -(SP)
013162 012746 014251 MOV oCPS, (SP)
013166 012746 000003 MOV 93, -(SP)
013172 010500 MOV SP,.RO
013174 104417 TRAP CSPNTF

3438 013176 062706 000010 ADD #10,5P

3439 013202 020427 000037 cMP R4 ,037 ; IS MODWE DIGITAL INPUT ?

3440 013206 101003 BHI 60% : IF NOT, BRANCH

3441 013210 012703 014446 MOV ODI K3 : ELSE SAVE '‘DIG. IN STRING

3442 013214 000421 BR 90% : GO TO PRINT MOOWE TYPE

3443 013216 020427 000077 60%: cMp R4,877 s IS MOOWE DIGITAL QUTPUT ?

3444 013222 101003 8HI 704 : IF NOT, BRANCH

3445 013224 012703 014457 MOV oD0,.R3 :+ ELSE SAVE 'DIGC OUT' STRING

3446 013230 000413 B8R 904 : GO TO PRINT MODWE TYPE

3447 013232 020427 000177 70¢%: cMe R4 ,8177 : IS MODULE ANALOGUE INPUT ?

3448 013236 101003 BHI 80 : IF NOT, BRANCH

3449 013240 012703 014470 MOV QAI RZ : ELSE SAVE 'AN IN' STRING

3450 013244 000405 BR 904 : GO TO PRINT MODWLE TYPE

3451 013246 020427 000277 80%: cMP Ra,0277 : IS MODWE ANALOGUE OQUTPUT ?

3452 013252 101014 BHI 100 3 IF NOT, BRANCH

3453 013254 012703 014501 MOV #AQ,.RY 1 ELSE SAVE AN QUT' STRING

3454 013260 904 : PRINTF oCP6,R3 1 PRINT QUT DEVICE TYPE
013260 010346 MOV R3, (SP)
013262 012746 014266 MOV oCP6, (S5P)
013266 012746 000002 MOV &, \SP)
013272 010600 MOV SP,RO
013274 104417 TRAP CSPNTF
013276 062706 000006 ADD %0 ,5P

3455 013302 000411 BR 110¢ :

3456 013304 1008 ; PRINTF oCP? + PRINT ‘CANNOT BE TESTED

013304 012746 014274 MOV oCPT, (SPY



GLOBA(

ARt AS

MACRC M1.200

GLOBAL SUBROUTINES SECTION

3457
3458
3459
3460
3461
3462

3463
3464
3465

3466
3467
3468
3469
3470
3471
3472
3473
3474
3475
3476

3477
3478
3479
3480
3481
3482
3483
3484
3485
3486
3487
3488
3489
3430
3491
3492
3493
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
013472
013474
013500
013502
013506
013510
013514
013516
013522
013524
013530

012746
010600
104417
062706
000561

005722
005722
001012

012746
012746
010600
104417
062706
000137

012746
012746
010600
104417
062706

005037
005722
005722
012203
105723
111304
042704
005737
001411

012746
012746
010600
104417
062706
000451

020427
101003
012703
000421
020427
101003
012703
000413
020427
101003
012703
000405
020427
101014
012703

000037
014446
000077
014457
000177
014470
000277
014501

26 OCT 83 15:22 PAGE 37 3

000001

000004

110¢:

014367
000001

000004
013670

120$:

014356
000001

000004
004060

177400
004060

014415
000001

000004

130%;

140¢%:

150¢

160

170%:

TST
1S7
BNE
PRINTF

JMP
PRINTF

CLR
TST
TST
MOV
1ST8
MOVB
8IC
TST
8EQ
PRINTF

MOV
B8R
cMe
BHI
MOV
PRINTF

2108

(R2).
(R2).
1204
oCP9

2104
oCcPs

NXMFLG
(R2).
(R2).
(R2)+,R3
(R3).
(R3),Ra
€177400,R4
NXMFLG
130%
oCP10OA

190¢

R4,037
140¢
4DI ,R3
1708
R4,877
150%
¢D0,R3
170%
R4,0177
1608
oAl ,R3
170%
R4,0277
1804
#R0,R3
2CP6 ,R3

F7

o @0 B5 Ve W6 B0 Ve ©¢ O We O

SEQ 0083

MOV 01, (SP)
MOV SP,RO
TRAP  CSPNTF
ADD 04,5P

GO TO NEXT DEVICE

SKIP THE PRIORITY

IS DEVICE LOOPED ?

IF YES, BRANCH

ELSE PRINT 'NO*
MOV oCP9, -(SP)
MOV o1, (SP)
MOV SP, RO
TRAP  CS$PNTF
ADD 04,SP

ANO GO TO NEXT DEVICE

PRINT * YES-
MOV oCP8, -(SP)
MOV o1, (SP)
MOV SP.RO
TRAP  CS$PNTF
ADD 04SP

GET READY FOR NXM TRAP

SKIP LOW LEVEL QUESTION

SKIP DBOUNCE QUESTION

GET OTHER MODULE ADORESS

GET ID CODE

INTO R4

DISCARD REGISTER TOP BYTE

WAS THERE AN NXM TRAP ?

IF NOT, BRANCH

ELSE PRINT UNKNOWN OTHER MODULE TYPE
MOV oCP10A, (SP)
MOV o1, (SP)
MOV SP.RO
TRAP  CSPNTF
ADD 04 ,SP

IS MOOWE DIGITAL INPUT ?
IF NOT, BRANCH
ELSE SAVE 'DIG. IN' STRING
GO TO PRINT MODUWE TYPE

IS MODWE DIGITAL OQUTPUT ?
IF NOT, BRANCH
ELSE SAVE 'DIG OUT* STRING
GO TO PRINT MODUWE TYPE

IS MODWE ANALOGUE INPUT ?
IF NOT, BRANCH
ELSF SAVE 'AN IN‘ STRING
GO TO PRINT MODWE TYPE

IS MODULE ANALOGUE OUTPUT 2?2
[F NOT, BRANCH
ELSE SAVE ‘AN QUT' STRING
PRINT OUT DEVICE TPt



GLOBAL AREAS
GLOBAL SUBROUTINES SECTION

3495
3496

3497
3498

3499
3500
3501

3502
3503

3504
3505
3506
3507
3508
3509
3510

3511
3512
3513
3514
3515
3516
3517
3518
3519

520
31521

013530
013532
013536
013542
013544
013546
013552
013554
013554
013560
013564
013566
013570

013574
013574
013600
013604
013610
013612
013614
013620
013622
013624
013624
013630
013634
013636
013640
013644
013646
013646
013650
013654
013660
013662
013664

013670
013672
013676
013700
013704
013710
013710
013714
013716

013720
013771
014043
014136
014146

014217

MACRO M1200 26 OCT-83 15:22 PAGE 37 4

010346
012746
012746
010600
104417
062706
000410

012746
012746
010600
104417
062706

016246
012746
012746
010600
104417
062706
005712
001011

012746
012746
010600
104417
062706
000411

011246
012746
012746
010600
104417
062706

005201
020137
002002
000137
004737

012700
104436
000207

045
045

[
-

045
045

014266
000002

000006

014400
000001

000004

177776
014433
000002

014237
000001

000004

014437
000002

000006

002012

012762
011542

000004

116
116
116
123
101

116

045
045
062
071
040

045

180¢:

190%:

2008 :

210¢:

CONEX :

CP1:

CP1A:;
cP18B:
cPiC:

CcpPe:

B8R
PRINTF

PRINTF

TST
BNE
PRINTF

B8R
PRINTF

INC
cHMP
BGE
JMP
JSR
CLRVEC

RTS

LNLIST
.ASCIZ
.ASCIZ
.ASCII
.ASCIZ
.ASCIZ

ASCIZ

G/

1904
eCP10

eCP11, 2(R2)

(R2)
200
oCPa

210
oCP12,(R2)

R1
R1,L$NI
CONE X
208
PC,CRLF
o4

PC
BEX

®s @e ®@¢ B we e

SEQ 0084

MOV R3, (SP)
MOV oCP6, (SP)
MOV @2, -(5P)
MOV SP,RO
TRAP CSPNTF
ADD 06,5P

PRINT ' UNKNCWN
MOV &CP10, -(SP)
MOV o1, (SP)
MOV SP.RO
TRAP C$PNTF
ADD 04 ,5P

PRINT OTHER MODULE ADDRESS
MOV 2(R2), (SP)
MOV oCP11, (SP)
MOV a2, (SP)
MOV SP.RO
TRAP CSPNTF
ADD 26 ,5P

IS THERE A VALIDO VECTOR ?

IF YES, BRANCH

ELSE PRJINT 'NONE°
MOV oCP4, -(SP)
MOV el1, (SP)
MOv SP,.RO
TRAP CSPNTF
ADD &4 ,SP

AND GO TO NEXT UNIT

PRINT OTHER VECTOR
MOV (R2).,-(SP)
MOV oCP12, (SP)
MOV 02, (SP)
MOV SP.RO
TRAP CSPNTF
ADD %6,5P

PREPARE FOR NEXT UNIT

ALL UNITS DONE ?

IF YES, EXIT

ELSE DISPLAY THE NEXT

PRINT A LINE FEED

RESTORE SUPERVISOR NxM TRAP CATCHER
MOV 24 ,RO
TRAP CsCVvEC

\SNES248AI0V/IAV 11 MODULE CONF IGURATION.N

JUNBS28HA - - - - - - - oo .- . /

\SN2SAUNIT ADDRESS VECTOR 10/MODE MODULE LOQOPED TON
\SSOSAAT\

\sA VECTORSNES 1 SHAASSUMEDSS ] SHATYPESN

\sNsD 3809\



oL 0BAL
GLOBAL

3522
3523
5524
3525
3526
3527
3528
3529
3530
3531
3532
3538
5534
3535
2536
3587
3538
3539
3540

ARt AS

SUBROUTINES SECTION

014230
014237
014251
014266
014274
014356
014367
014400
014415
014433
014437

014446
014457
014470
01450

MACRO M1200 26 OCT 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
o7
065

107
107
056
056

15:22 PAGE 37 S
CP3: .ASCIZ
cPa; .ASCIZ
CPS: LASCIZ
CPé6: LASCIZ
(o .ASCIZ
cP8: LASCIZ
CP9: .ASCI2
CP10:; LASCIZ
CP10A: .ASCIZ
CP11: .ASCIZ2
cPi2: .ASCIZ
OI: .ASCIZ
DO: LASCIZ
Al: .ASCIZ
RO: .ASCIZ

LLIST
.EVEN

H /7

\$SSs03\
\SSASANONE \
\8S3%03A /803
\8S3sT\

\#A eses CANNOT BE TESTED WITH THIS DIAGNOSTIC eesr

\sA YES\
\#A NON\
\#A UNKNOWN

\®A UNKNOWN \

\s09\
\8S55803\

/01G. IN /
/DIG. OQUT/
/AN, IN /
/AN,  OuUT/

B8EX

2

EQ 008

[ -4



ul OBAC  ARE AS

3542
3543
3544
3545
3540
354°
3548
3549
3550
3551
3552
3558
3554
3555
3556
3557
3558
3559
3560
3561
3562
3563
3564
3565
3566
3567
3568
3509
3570
3571
3572
3573
3574
3575
3576
5877
3578
3579
5580
3581
3582
3583
3584
3585
3586
3587
35A8
3589
3590
3591
3592
3593
3594 014512
595 014512
3596 014514
3597 Q14516
1998 014522

I'I

HACRO M1000 26 OCT 83 15:22 PAGE 3A
GLOBAL SUBROUTINES SECTION

01034¢
01Caas
01370%
005703

004134

}

B B B¢ Gt B0 08 We B¢ @0 BE B0 B B9 S0 BF 00 G0 OO G G0 O G0 0 G0 G0 AP GO G0 @) @5 G O G0 O OF G5 G5 G0 @ Oo

SUBROUTINE DACON OIGITAL TO ANALOGUE CONVERSGION ROUTINE .

FUNCTIONAL DESCRIPTION:

THIS CONVERTS A 12 BIT DIGITAL PATTERN INTO A 2 WORD ANA| OGS

OUTPUT VALUE.
INPUTS
MODE : O = UNIPOLAR (O T0 10 vOLTS) BINARY CODED
1 = BIPOLAR ( 10 TO 10 VOLTS) OFFSET BINARY
e *0 20 MA BINARY CODED
3 =4 - 20 MA BINARY COOED
“I“ H O -7 GAINS loaosoloozoosoolooozw

R1  : 12 BIT INPUT PATTERN,
IMPLICIT INPUTS:

VITAB AND ITAB : DIGITAL "ANALOG'E CONVERSION TABLES.
oUTPUTS:

Rl MILLIVOLTS (MODES O AND 1°
MICROAMPS (MODES 2 AND 3°
R2  MICROVOLTS (MODES O AND 1)
NANOAMPS ~ (MODES 2 AND T
IMPLICIT OUTPUTS:
NONE .
SUBORDINATE ROUTINES 'SED:
NONE .
FUNCTIONAL SIDE EFFECTS:
NONE .
; CALLING SEQUENCE :
H
i EG. MOV o1 ,M00t i BIPOLMR CONVERSTION
; MOV o . GAIN : GRIN « 100
: MOV 0777 ,R1 s ALL BITS SET
: JSR PC.DACON
DACON: ;
MOV RS, (5P . SAVE R3
MOV R&, (5P . AND R4
MOV MOD¢ ,R & . b 1T MODE
1,7 R ;oMo o

CoDt0

5EQ 00484



ul OBA

3599
3600
3601
2602
3603
3604
3605
3606
3607
3608
3609
5610
3611
3612
5013
3614
3615
3616
3617
3618
3619
3620
3621
3622
3623
3624
3625
3626
3627
3628
3629
3630
3631
3632
3633
3634
3635
3636
3637
3638
3639
3640
3641
3642
3643
3644
3645
3646
3547
3648
3649
3650
3651
3652
3653
3654
3655

ART AS

014524
014526
014582

014534
014536
014540
014544

0145406
014550
014552
014556

014560

014564
014570
014572
014574
014600

014602
014604
014606
014610
014612
0l4614
014616
014620

014622
014624
014626
014632
014636
014640
014644
014646
014650
014654
014656

014660
014666
014670
014672
014674
014676
014700
014704

014706
014714
014716

014722

MACRO M1200 26 OCT A% 15:2.
GLOBAL SUBROUTINES SECTION

001003
012700
000414

005303
001003
012700
000407

005303
001003
012700
000402

012700

013703
005303
100403
062700
000773

011004
010103
005001
005002
006303
006303
006303
006303

0063GC3
103011
066002
020227
002403
162702
005201
061001
062700
005703
001361

023727
001007
160401
002005
005702
001403
162702
005201

023727
001002
062701

012604

o176

004776

005576

006376
004136

000060

000030
001750
001750

000002

004134

001750

004134
007640

000001

000003

104

20%:

30%:

PsDA:
304 ;

40%;

50%:

604 :
C¢e .

80%:

90¢s:

100%:

PAGE %A 1

BNe
MOV
8R

OeC
BNE
MOV
B8R

OeC
BNE
MOV
BR

MOV

MOV
OEC
8MI
ADD
B8R

MOV
MOV
CLR
CLR
ASL
ASL
ASL
ASL

ASL
8cC
ADD
o
B8LY
SUB
INC
ADD
ADD
TST
BNE

cHP
BNE
5UB
8GE
1S7
BEQ
SuUB
INC

cMp
BNE
RDD

MOV

10¢
#VUPTAB ,RO
PSDA

R3

20
#VBPTAB,RO
PSDA

R3

308
@I0TAB,RO
PSDA

QIATAB,RO

GAIN,R3
R3
404
€48, RO
30%

(RO),Ra
R1,R3
R1

R2

R3

R3

R3

R3

R3

708

24 .(RO),R2
R2,81000.
60%
#1000, ,Re
R1
(RO),R1
02,RO

R3

50

MODE , @1
03

R4, R}

304

R2

904
#1000. ,R2
R1

MODE , 83
100
#4000. ,R1

(95P)., R4

e e ®¢ @ o

" G B B e

®e B0 Ss B0 G Ho B Ve B0 9 O

IF NOT, BRANCH
GET CONVERSION TABLE ¢NR ™MODE ©

MODE 1 ?
IF NOT, BRANCH
LFT CONVERSION TABLE *0OR MODE 1

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

rn

USE l4TAB FOR MODE 3

GET THE GAIN

HAVE WE GOT TeE CORRECT TABLE ?
IF YES, BRANCH
ELSE INCREASE TrE
AND TRY AGAIN

SAVE HIGH BIT VALUE
SAVE THE BIT PATTERN
CLEAR THE OUTPUT REGISTERS

SHIFT OUT UNUSED BITS
( BITS 15 12 )

TABLE OFFSET

TEST A BIT

IF CLEAR, BRANCH

ELSE ADD IN LOMW VALUE
OVERFLOW OF LOw WORD ?
IF NOT, BRANCH

ELSE CARRY FROM LOW WORD
T0 HIGH WORD

AND ADD IN HIGH VALUE
GET NEXTYT TABLE ENTRY
ALL BITS PROCESSED »?
IF NOT, DO MORE BITS

BIPOLAR VOLTAGE CONVERSION ?
IF NOT ,BRANCH

ELSE MAKE BIPOLAR

IF STILL POSITIVE, BRANCH
DECIMAL PAF! ZERO ?

IF v&S., BRANCH

ELSE BORROW FROM WIGH PART

4 20 MA MODE ?
I[F NOT, BRANCH
ELSE ADD IN BASE VALLE

RESTORE R4

2€Q 0087
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5EQ 0088

GLOBAL SUBROUTINES SECTION

3050 014724 012603 MOV (SP). ,R3 ; AND R3
ST 014726 000207 RTS PC 3



GLOBAL ARt AS

MACRO M1200 26 OCT a3 15

GLOBAL SUBROUTINES SECTICON

3659

3675
3676
367
3678
3679
3680
3681
3682
3683
3684
3685
3686
3687
3688
3689
3690
3691
3692
3693
3694
3695
3696
3697
3698
35699
3700
3701
3702
3703
3704
3705
3706
5707
5708
3709
5710
3711
3712 014730
3713 014730
3714 014732
3715 014734

01C346
010446
013703 004134

L ]

EG.

Bt B B G5 B B Bs G WL W S5 B6 VL G4 B2 S B s Vs Q5 G5 62 B Wi VI V8 Vs O WV G+ VT V6 O € G0 G4 ©6 G0 Ge G G0 O+ G+ W6 V6 o OO W5 SE Bo

ADCON: ;

:22 PAGE 39

SUBROUTINE ADCON

PATTERN.

INPUTS:

MODE : O
1
2
3
GAIN : O

MIC

FUNCTIONAL OESCRIPTION:

THIS CONVERTS A 2 WORD ANALOGUE VALUE INTO A 12 BIT DIGITAL QUTPUT
THE INPUT IS ROUNDED UP OR DOWN TO THE NEAREST LSB VALUE.

= BIPOLAR
=0 20 MA
= 4 20 MA

L 7/

( 10 10

UNIPOLAR (O TO 10 VOLTS)
+10 VvOLTS)

ANALOGUE TO DIGITAL CONVERSION ROUTINE,

BINARY CODED
OFFSET BINARY CODED
BINARY CODED
BINARY CODED

7 = GAINS 1,2,5,10,20,50,100,200
R1 - MILLIVOLTS (MODES O AND 1)

ROAMPS

(MODES 2 AND 3)

R2 - MICROVOLTS (MODES O AND 1)
NANOAMPS

R1 : 12 BIT INPUT PATTERN,
IMPLICIT QUTPUTS:

NONE .

NONE .

NONE .

MOV
MOV
MOV
MOV
JSR

MOV
MOV
MOV

IMPLICIT INPUTS:
VITAB AND ITAB
QUTPUTS:

SUBORDINATE ROUTINES USED:

FUNCTIONAL SIDE EFFECTS:

CALLING SEQUENCE:

#1.M00E
06 ,GAIN
¢ 4,R)

@ 1,R2
PC,ADCON

R3, (SP)
R4, (SP)
MODE ,R3

(MODES 2 AND 3)

: DIGITAL/ANALOGUE CONVERSION TABLES.

BIPOLAR CONVERSION
GAIN = 100

4,001 MILLIVOLTS
IN R1/R2

SAVE R3
AND R4
GE T MOOE

5EQ 0089



GL OBAL

ARE AS

MACRO M1200 26 OCT 83 15:22 PAGE 39 1

GLOBAL SUBROUTINES SECTICN

014740
014742
014744
014750

014752
014754
014756
014762

014764
014766
014770
014774

014776
015002

015006
015012
015014
015016
015022

015024
015032
015034
015036
015042
015044
015046
015050
015054

015056
015062
015066
015070
015072
015076
015100
015102
015106
015110
015114
015116
015120

015124
015126
015130
015132
015136

015140
015144
015146

005703
001003
012700
000416

005303
001003
012700
000411

005303
001003
012700
000404

012700
162701

013703
005303
100403
062700
000773

023727
001011
061001
020127
001005
005702
001403
062702
005301

016003
016004
006203
103002
062704
006204
060402
020227
002403
162702
005201
060301
012703

020110
002415
003003
020260
002411

166002
002003
062702

004176

004776

005576
006376
007640
004136
000060

004134

023420

001750

000026
000056

001000

001750
001750

000020

000030

000030
001750

000001

10¢:

20¢:

30s:

PSAD:;
10$:

208 :

30$:

4048 :

S0¢$:

60%:

708 :

TST
BNE
MOV
BR

DEC
BNE
MOV
BR

OFC
BNE
MOV
B8R

MOV
SuUB

MOV
DEC
8MI
ADD
BR

CMP
BNE
ADD
CHP
bNE
TST
8EQ
ADD
DEC

MOV
MOV
ASP
8CC
ADD
ASR
ADD
CMP
BLT
suB
INC
ADD
MOV

CMP
BLT
BGT
CHMP
BLT

SUB
BGE
ADD

R3

10
4VUPTAR,RO
PSAD

R3

20
#VBPTAB,RO
PSAD

R3

304
¢IO0TAB,.RO
PSAD

#147TAB,RO
#4000. ,R1

GAIN,R3
R3
20$
248. ,R0O
104

MODE , 21
308
(RO),R1
R1,210000.
30¢

R2

304

21000, ,R2
R1

22.(RO),R3
46.(R0O) R4
R3

40
€1000,R4
R4

R4 ,R2
R2,21000.
S0

€1000. ,Re
R1

R3,R1
©20,R3

R1,(RO)
90

708
R2,24.(RO)
904

24 .(RO),R2
80
©21000. ,R2

M7

W B0 @6 B+ Be s G S Ge W @ we G0

e ®e e G S

MODE O ?
IF NOT, BRYMNCH
GET CONVERSION TABLE FOR MODE O

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

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

USE I4TAB FOR MODE 3
AND SUBTRACT BASE VALUE

GET THE GAIN

HAVE WE GOT THE CORRECT TABLE ?
IF YES, BRANCH

ELSE INCREASE THE TABLE OFFSET
AND TRY AGAIN

BIPOLAR MODE ?

IF NOT, BRANCH

ELSE CONVERT BIPOLAR TO UNIPQLAR
WAS PREVIOUS VALUE NEGATIVE ?

IF NOT, BRANCH

IS DECIMAL PART 2ERQ ?

IF YES, BRANCH

ELSE BORROW FROM HIGH PART

GET ROUNDING VALUES FROM LOWEST
SIGNIFICANT BIT

DIVIDE By 2

IF NO CARRY SKIP NEXT COMMAND
AOD CARRY

DIDIDE By 2

ROUND UP THE INPUT VALUE

LOWER PART IS MOOULO 1000

IF OVERFLOW, CARRY OVER TO

HIGH PART

ADD IN HIGH PART OF ROUNDING FACTOR
INITIALISE WORKING REGISTER

COMPARE HIGH VALUE WITH TABLE ENTRY
IF LESS, DON'T SET BIT

IF MORE, SET THE BIT

OTHERWISE, MUST CHECK THE LOW VAL UE
IF LESS, DON'T SET THE BIT

SUBTRACT THE TABLE ENTRIES
BRANCH IF NO BORROW NEEDED
ELSE ADD O LOW WORD

SEQ 0090



GLCBAL

ARE RS

MACRO M1200 26 OCT 83 15:22 PAGE 39

GLOBAL SUBROUTINES SECTION

3773
3774
3775
2776
3777
3778
3779
3780
3781
3782
3783
3784

015152
015154
015156
015162
015166
015170

015172
015174
015176
015200
015202

005301
161001
052703
062700
006303
103355

006203
010301
012604
012603
000207

000001
000002

80%:
904 :

100$:

DEC
SU8
8IS
ADD
ASL
8CC

ASR
MOV
MOV
MOV
RTS

e

N7

R1
(RO),R1
#1,R3
22 ,RO
R3

60%

R3

R3,.R1
(SP)+,R4
(SP).,R3
PC

®s e @0 We we 0

as @+ e Se @

FROM HIGH WORD

AND LOW WORDS

AND SET THE QUTPUT BITY

AND NEXT TABLE 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



312

GLOBAL. ARE AS MACRQ M1200 26 OCT &3 15:22 PAGE 40

5%€Q 0092
GLOBAL SUBROUTINES SECTION

3780 i SUBROUTINE DFCIN SIGNFD DECTMAL INPUT ROUTINF.
3‘8"
3788 1
1789 : FLNCYIONAL DESCRIPTION:
3790 !
379y { THIS SOLICITS A SIGNFD DECIMAL NUMBER FROM THE OPERATOR,
37q2 H
379% t+ INPUTS:
3794 :
3795 i PADD THE ADDRESS OF THt PROMPT STRING FOR TME INPUT,
3796 :
3797 : THE OPERATOR IS PROMPTED FOR A NUMBER WHICH CAN BE 0 TO 10 DIGITS
LI : LONG INCLUDING AN OPTIONAL « OR SIGN AND DECIMAL POINT. THE
2799 3 STRING SHOWWLD BE IN ‘PRINT' FORMAT ( IF.,ASCIZ /sNeAINPUT VALIE/ ).
3800 :
3801 3 IMPLICIT INPUTS:
3802 H
3803 i NONE .
3804 H
3805 1 OUTPUTS:
3806 ]
3807 t R1 INTEGER PARTY OF OPERATOR INPUTY
3808 : R? DECIMAL PART OF OPERATOR INPUT
3809 H
3810 :
3811 3 IMPLICIT QUTPUTS:
3812
3813 : ERROR MESSAGES ARE PRINTED IF THE OPERATOR TYPES AN ILLEGAL CHARACTER,
3814 i AN INTEGER PART OVER 3276/, OR A DECIMAL PART WITH MORE THAN 3 DIGITS.
3815 '
3816 i AN EXAMPLE STRING IS APPENDED TO THE INPUT PROMPT,
3817 3
3818 1 SUBORDINATE ROUTINES USED:
3819 :
3820 : NOMNE |
3821 3
3822 s FUNCTIONAL SIDE EFFECTS:
3823 :
3824 3 NONE ,
3825 3
gaag; 1 CALLING SEQUENCE ;
a2
3828 : EG. MOV oMADD , PADD i LORD THE PROMPT MESSAGE ADDRE SS
3829 : JSR PC.ODECIN
3830 :
3831 3
3832
3833 015204 OECIN: : .
3834 015204 012700 015556 MOV ONR1 ,RO t+ CLEAR NUMBER AND STRING LOCATIONS
3835 015210 012701 000007 MOV 07,R1 1 2 WORDS FOR INTEGER AND DECIMAL
5836 015214 005020 10%: CLR (RO i PARTS AND 10 BYTES FOR THE INPLT
35837 015216 005301 DeEC Rl 1 STRING.
ggga 015220 001375 BNE 104 H

9
3840 015222 PRINTF  PADD 1 PRINT TrE PROMPI ‘

015222 013746 004140 MOv PADD, .sP

015226 012746 000001 MO el, \ P



ul 08AL
Gl OBAL

a4t

3842
3843
3844
3845
3846
3847
3848
3849
3850
3851
3852
3853
3854
3855
3856
3857
3858
3859
3860
3861
3862
3863
3864
3865
3866
3867
3868
3869
3870
3871
3872
3873

3874
5875
3876
3877
3878
1879
3850

ARE AS

MACRO M1.00

SUBROUTINES SECTION

015232
015234
015236
015242
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
0154%2

010600
104417
062706

104443
000406
015562
000142
015575
177277
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
101012

006311
011102

000004

015562
015556

000053
000055
000056
015560
000002

000060
000003

000060

000060
000071

015734
000001

000004

006314

000002

000003

06 OCT 8% 15:2°

0t :

30%;

40%;

S0%;

60%:

708

80¢%:

904

PAGE 40 1

ADD
GMANID GETNUM,SNUM, R, 1,0,10.,NO ; GET THE NUMBER STRING

MOV
MOV

CMPB
8EQ
cMP8
8EQ
cmPB
BNE

MOV
1ST8
BNE
MOVB
TsT8
BNE
MOVE
BR

1ST18
8EQ
BR

INC
BR

crPe
eLr
CrPg
BLE

PRINTF

CHP
8HI

ASL
MOv

@SNUM, RO
oNR1 ,R1

(RO), &'
604
(RO)Y, 0 -
604
(RO)Y, 8.
S0

ONR2 ,R1
2(R0O)

403

@' 0,2(R0O)
3(RO)

60$
#'0,3(RO)
60t

(RO)
1108
708

RO
208

(RO), %60
80s
(RO), 071
908

a0t CINS

DECIN

(R1),0327,

1004

(RD)
(R1),R.

{

3

MOV SP,RO
TRAP CSPNTF
o4 ,SP
TRAP C $GMAN
B8R 10001
.WORD SNUM
. WORD T$CODE
.WORD GE TNUM
. WORD -1
.WORD TSLOLIM
. WORD TSHILIM
10001:

POINT TO THE START

ASSUME INTEGER PART FIRST

IS 1ST CHARACTER A . ?

IF YES, BRANCH

IS IT A ?

IF YES, BRANCH

IS . T A, ?

IF NOT, BRANCH

START ON DECIMAL PART

FORCE TO 3 DIGITS

IE. REPLACE NULLS

WltH ZEROS

END OF STRING ?

IF YES, FINISH UP

ELSE GET NEXT DIGI?T

SKIP OVER THE SIGN OR POINT

IS CHARACTER A VALID NUMBER ?

I[F 100 LOW, . SK AGAIN

IF NOT TOD HIGH, BRANCH

PRINT ILLEGAL CHARACTER
MOV QDECINS,
MOV el, (SPO
MOV SP.RQ
TRAP CSIPNTF
ADD 84 P

AND ASK AGAIN

NUMBER TOO HIGH 2
[f YES, BRANCH

ELSE MATIPLY By 10

5EQ 0093

(5P



GLOBAL ARF AS
GLOBAL SUBROUTINES SECTION

3881
3882
3883
18684
3885
3886
3887
3888
3889
3890
3891
3892

3893
3894
3895
3896
389~
3898
3899

3900
3901
3902
3903
3904
3905

3907
3908
3909
3910
3911
3912
3913
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
015516
015522
015526
015530
015532
015536

015540
015546
015550
015552

015554

015556
015560
015562

015575
015615
015653
015734

MACRQ M1.200

006311
006311
060211

112002
162702
060211
100401

000714

0l2746
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

015556
015560
001750

015653
000001

015562

105
116
116
116

000055

062

107
045
045
045

26 OCT 83 15:2¢2

1004

110¢:

120¢:

130s:

NR1:
NR2 :
SNUM ;

GE TNUM:
DECIN1:
DECINZ:
DECINS:

PAGE

ASL
ASL
ADD

MOvVB
SUB
RDD
8MI

BR
PRINTF

B8R

MOV
MOV
cHp
8LO
PRINTF

B8R
CMPB

NEG
NEG

RTS
LNLIST

.WORD
. WORD
.ASCIZ

ASCIZ
ASCIZ
LASCIZ
.ASCIZ

LLIST
.EVEN

40 2

(R1)
(R1)
R2,(R1)

(RO). ,R2
#60,R2
R2,(R1)
100¢

20

0DECINI

OECIN

NR1,R1
NR2,R2

R2,01000.

1204
QDECIN?

DECIN
SNUM, 0
1308
R1

R2

PC

8EX

0
v

N

/-12345.678/

/(EG.

12345.678)/

e B e W0 9

s ®s 90 ¢

H
3
L

READY FOR NEXT CHARACTER

SAVE TrHE CHARACTER

CONVER! TO NUMBER

AND ADD TO ACCUMULATOR

IF OVERFLOW, REPORT ERROR

AND GET NEXT CHARACTER

PRINT ‘NUMBER T0OO BIG'
MOV QDECIN1,
MOV o1, (5P)
MOV SP,RO
TRAP CSPNTF
ADD 04,5P

ANO GET ANOTHER

SET UP QUTPUT REGISTERS

DECIMAL PART 100 BIG ?

IF NOT, BRANCH

PRINT ‘ONLY 3 DIGITS ALLOWED
MOV QDECINZ,
MOV o1, (SP)
MOv SP,RO
TRAP CSPNTF
ADD 04 ,SP

WAS STRING NEGATIVE ?
IF NOT, BRANCH
ELSE NEGATE THE OQUTPUT

AND RETURN

STORE FOR INTEGER PART
STORE FOR DECIMAL PART
STORE FOR INPUT STRING

: PROMPT FOR INPUT

/SNSAMUST BE LESS THAN 32768%N/
/SNSAONLY 3 DIGITS MAY FOLLOW THE DECIMAL POINTSN

/8NSAILL EGAL CHARACTER®N/

BE x

SEQ 00%4

(SP)

(5P)



GL OBAL ARF AS

MACRO M1.00

GLOBAL SUBROUTINES SECTION

392°%
L3 P
3925
3920
392"
L1 g, )
3929
3930
393]
393>
3933
3934
3935
3936
3937
3938
3939
3940
3941
3942
1943
3944
3945
3946
3947
3948
3949
395¢
3951
3952
3953
3954
3955
2956
3957
3958
3959
3960
3961
3962
3963
3964
3965
3966
3967
3968
3969
3970
3971
3972
3973
3974
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

016102
000001

W B B Gs VC We G5 G0 VO BWE GF G Ve Ve VG Ve G5 Ve S0 Ve W GF G2 G Vs B S W G4 Qs G4 V2 Vs S8 G D2 G $s S0 O

0

36 OCY 83 15:22 PAGE 41

SUBROUTINE DECOUT

o

FUNCTIONAL DESCRIPTION:
ROUTINE TO PRINT A SIGNED DEC IMAL
INPUTS

R1 INTEGER PART OF NUMBER TO BE
R DECIMAL PART OF NUMBER TO BE

IMPLICIT INPUTS:
NONE .
ouUTPUTS:

THE NUMBER IS PRINTED AS FOLLOWS :

( NO SIGN IS PRINTED FOR POSITIVE
IF THE DECIMAL PART (R2) IS ZERO,

IS PRINTED AS 12345
IMPLICIT OUTPUTS:
NONE .
SUBORDINATE ROUTINES USED:
NONE .
FUNCTIONAL SIDE EFFECTS:
NONE .
CALLING SEQUENCE ;
EG. MOV ¢ 10.,R1 :
MOV o 1,R2 H
JSR PC,DECOUT
DECOUT : :
MOV Rl1, (sSP) 3
MOV R2, (SP) :
TS7 R1 :
BLT 10% H
ToT R2 H
BGE 208 :
10%: NEG R1 H
NEG R2 i
PRINTF @DECO) :

SIGNED DECIMAL OUTPUT ROUTINE

NUMBER .,

PRINTED
PRINTED

12345.678
NUMBERS )
THE NUMBER

PRINT -10.001

SAVE R1
SAVE R2

RL > 0 ?

IF NOT, BRANCH

R2 POSITIVE ?

IF YES, BRANCH
ELSE MAKE POSITIVE

AND PRINT
MOV

MO\

SEQ 0095

oDECOL, -(5P)

o1, (SPY
SP,.RO



F&8

GLOBAL ARt AS MACRU M1200 26 OCT 83 15:20 PAGE 41 )

5EQ 009
GLOBAL SUBROUTINES SECTION

016016 104417 TRAP CSPNTF

5977 016020 062706 000004 ADD 04,SP

X978 016024 208 : PRINTF oDECO2,R1 i PRINT THE INTEGER PART
016024 010146 MOV R1, (SP)
016026 012746 016106 MOV eDECO2, -(5P)
016032 012746 000002 MOV @2, (SP)
016036 010600 MOV SP,RO
016040 104417 TRAP CSPNTF
016042 062706 000006 ADO o6 ,SP

3979 016046 005702 157 R2 ;s DECIMAL PART = O ?

3980 016050 001411 8EQ DECEX i If YES BRANCH

3981 016052 PRINTF oDECO3,.R2 i+ ELSE, PRINT DECIMAL PART
016052 010246 MOV R2, (SP)
016054 012746 016112 MOV oDECO3, (SP)
016060 012746 000002 MOV 02, (SP)
016064 010609 MOV SP.RO
016066 104417 TRAP CSPNTF
016070 062706 000006 ADD o5, 5P

3982 016074 012602 DECEX: MOV (SP). ,R2 : RESTORE R?

3983 016076 012601 MOV (SP)+,R1 :+ AND R1

gggg 016100 000207 RTS PC i+ AND RETURN

3986 LNLIST BEX

3987 016102 045 101 055 DECOl: .ASCIZ /w®A-/

3988 016106 045 104 065 OECO2: .ASCIZ /#05/

3989 016112 045 101 056 DECO3: .ASCIZ /wA . w23/

3390 .LIST BE X

3991 .EVEN

3992



GLOBAL ARt AS

MACRO M1200

GLOBAL SUBROUTINES SECTION

3994
3995
3996
3997
3998
3999
4000
4001
4002
4003
4004
4095
4006
4007
1008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029

4030
4031
4032

4033
4034
4035
4036
4037
4038
4039
4040
4041

016122
016124
016124
016130
016134
016140
016144
016146
016152
016156
016162
016162
016166
016170
016174
016176
016202
016204
016210
016216
016224
016232
016232

010146

012746
012746
Cl12746
012746
104437
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 007176

016242 007202
007634 007204

(8

26 OCT 83 15:22 PAGE 42

AN ERROR.,
INPL (S,

IMPLICIT INPUTS:

QUTPUTS:

SUBORDINATE ROUTINES USED:

ORS ERROR MACRO
CALLING SEQUENCE :

Be M V6 @6 W B B0 B¢ We Ve GF VI W B0 O B¢ Ve S8 G Ve We Wy B¢ Vo B Ve G W W Q0 B B G

WRITE:: MOV R1, (SP)
SETVEC 04, 0NXM, 0PRIO?

CLR NXMF LG

MOV R1,a0THDAT
CLRVEC o4

ST NXMFL G

cLC

CALL INSERT

BEQ 108

MOv oTM0D ,R1
MOV #3 ERRTYP
MOV QURERM , ERRMSG
MOV QEERA ,ERRBL K
ERROR

ERROR MESSAGES IF QUTPUT ADDRESS IS NOT AVAILABLE

GO P EPPLLPOIPEPPELPEPIPOEPEOEOPRONIORPRILPPRPPELPIOERILOELPIPELLIPIIEILOILOIIOIOIELIGDYS

ERRNBR - CONTAINS THE ERROR NUMBER

CALL WRITE OR JSR PC.WRITE

: SAVE R1
;SET UP VECTOR

;CLEAR NXM FLAG
tLOAD DIGITAL QUTPUT REGISTER
tVECTOR 4 TO NORMAL STATE

tWAS MOD'ALE ADDRESS AVAILABLE
;CLEAR CARRY

tSKIP BRANCH IF "'SFI IS SET

1BRANCH IF YES

(SET UP DATA FOR ERROR REPORTY
1SET UP FOR SOFT ERROR

1Ll OAD ERROR MESSAGES

1L OAD ERROR MESSAGES ROUT INE

1ERROR MANDLER

(NXM),

SUBROUTINE FOR LOADING THE DATA REGISTER OF A DIGITAL QuTPUT
MODULE. THE OUTPUT MODWE IS SPECIFIED FOR THE LOOPBACK TESTS
AS 'OTHER' JN THE HARWARE P TABLE.

THIS SUBRGUTINE ALSO DOES A CHECK TO THE OTHER MODWLE
ADDRESS, IF THE ADDRESS IS NOT AVATLABLE IT WILL REPORT

THE CONTENTS OF R1 WILL BE USED TO ' OAD THE DATA REGISTER

MOV
MOV

MOV

TRAP
ADD

MOV
TRaP

NS TS

S5€Q 0097

#PRIO?Y, (
MNXM, (SP
o4, (SP)
.5. '(Sp)
CSSVEC
210,5P

SP)
)

24 RO
CsCVEC

S8t RA 0w
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GLOBAL ARt AS MACRO M1200 26 OCT A% 15:20 PAGE 4. 1
GLOBAL SUBROUTINES SECTION

F Q3 DO

4042 016234 000261 SEC 1SFET CARRY ¢ 'R MARN TrE ¢ RRNA

4043 016236 012601 108 : MOV (SP): ,R1 tRESTORE R}

4044 016240 000207 RE TLRN s AND RE TURN

4045

4046 NLIST BEX

404~ 016242 122 105 107 WRERM: _ASCIZ? /REGISTER ADDRESSING ERROR FOR OTHER MOD'AE ADDRE %
4048 LIST BE X

4049 .EVEN

4050



e

GLOBA,  ARE AY MACRO M1'00 26 OCT 8% 15:0, PAGE 4R

SEQ 0099
GLOBAL SWBROUTINES SECTION

‘052 $O0 0000000000000 000000000000000000000000000000000000000000000000

4058 : SUBROUTINE READ READ ROUTINE FOR OTHER MODWLE ADDRE 55

4054 : - - . ce crecceeecana I - i

405% :

‘026 s FUNCTIONAL DESCRIPTYION:

40%° :

4058 : SUBROUTINE FOR READING THE DATA REGISTER OF A DIGITAL INPUT

4059 3 MODULE THAT IS SPECIFIED FOR THE LOOPBACK TESTS AS ‘OTHER

4060 : IN THE HARWARE P TABLE.

40n] H THMIS SUBROUTINE ALSO DOES A CHECK TO THE OTHER MODIALE

406 : ADDRESS. IF THE ADDRESS 1S NOT AVAILABLE [T WILL REPIRT

40c8 : AN ERROR .,

4004 H

406% ;. INPUTS,

4006 :

40¢" : NONE .

4068 :

:ggg : IMPLICIT INPUTS:

4071 : € RRNBR CONTAINS ERROR NUMBER FOR ERROR HANDLER

4072 3

:832 1 OUTPUTS:

H

40°% 3 ERROR MESSAGES IFf INPUT ADDRESS IS NOT AVAILABLE (NxtM).

407 : THE LOCATION BAD’ WILL CONTAIN THE CONTENTS OF THE

:g;; : DATA REGISTER OF THE OIGITAL INPUT MODWLE.

:

4C"9 ; SUBORDINATE ROUTINES USED:

4080 :

4081 : DRS ERROR MACRO

40872 H

4085 i CALLING SEQUENCE :

4084 :

408% : CALL READ OR JSR PC,READ

4086 :

4087 '

4088

4089 016326 010146 READ:: MOV Rl, (5®) 1 SAVE R]

4090 0163%0 SETVEC ed, aNXM PRIO” iSET P VvECTOR
016330 012786 000340 MOy #PRIO7, (SP)Y
016334 012746 017266 MOV MNXM, (SP)
016340 012746 000004 MOV o4, -(SP)
016344 012746 000003 MO\ 3, (SP)
016350 104437 TRAP CsSveEC
016352 062706 000010 4D0 #10,5P

4091 016356 005037 004060 CLR NIMELG ;CLEAR NXM FLAG

4092 016362 017737 165336 004064 MOv J0THDAT ,BAD ;READ DIGITAL INPUT REGISTER

4093 016370 CLRVEC o4 iVECTOR 4 TO NORMAL SITATE
016370 012700 000004 MOV o4 RO
016374 1044a3s TRAP CsCveC

4094 016376 005737 004060 197 NXMFLG 1WAS MODULE ADDRESS AVAILABLE

4095 016402 000241 CLC tCLEAR CARRY

4096 016404 004787 012146 CAaLL INSERT ;SHKIP BRANCH IF SFI: IS SEY

4097 016410 00141° 8tQ 108 tBRANCH IF YES

4098 016412 013701 003722 MOV OTre40D R 1SET UP DATA FOR ERROR REPORT

4099 016416 012737 000003 00717 MOV @3 . ERRT P 1SET UP FOR SOF T ERROR

4:.00 016424 012737 016450 007202 MOV OREERM, £ RRMSG 1tLOAD ERROR MESSAGES



J8

WLOBA. ARt AN MACRO M100 06 OCT 83 15:2. PAGE 4% )

5EQ 0100
GLOBAL SUBROUTINES SECTION
4101 016432 012737 007634 007204 MOV QEERA,ERRBLK 1LOAD ERROR MESSAGES ROUTINE
410.° 016440 ERROR 1ERROR HANODLER
016440 104460 TRAP CSERPOR
4103 016442 000261 SEC 1SET CARRY FOR MARK THE ERROR
4104 016444 012601 10%: MOV (SP).,R1 tRESTORE R1
:lgz 016446 000207 RETURN 1AND RE TURN
1
4107 LNLIST BEX
4108 016450 122 105 107 REERM: _ASCIZ /REGISTER ADDRESSING ERROR FOR OTHER MODW E ADDRESS/
4103 .LIST BE X
4.3 .EVEN

111



GLOBAL
GLOBAL

4113
4114
4115
4116
4117
4118
4119
4120
4121
4122
413
41.°04
4105
4126
127
4128
4129
4130
4131
41%2
4133
4134
4135
4136
413~
4138
4139
4140
4141
4142
4143
4144
4145
4146
414~
4148
4149
4150
4151
4152
4153
4154
4155
4156
4157
4158
4159
4160
4161

ARt AS

016534
016540
016544
016546
016550
016552
016554
016556
016560
016564
016570

016572
016574

MACRO M1200 26 OCT 83 15:22 PAGE 44
SUBROUTINES SECTICN

013746
013700
006316
005500
006200
005516
061600
005600
012637
010037
000207

135753
024674

016572
016574

016572
016574

‘0.‘0000000000000.0000'00500000000000000000b000000000000.0..0‘00‘.000.

$
H
i
3
H]
H
H
H
H
H
H
H
:
H
H
H
H
H
H
H
H
H
H
H
H
H
;
H
H
H
H
H
:
R

;PLSH RA TO STACK

MOV RB,RO sGET THE LAST RANDOM PATTERN
ASL ISP :SIFT SP (=RA) LEFT
ADC RO : IF CARRY IS SET ADD TO RO (=RB)
ASR RO ; THEN SHIFT THE RESUWT RITH
ADC asP :IF CARRY IS SET ADD TO SP (=RA)
ADD asP,RO :ADD SP (=RA) AND RO (=RB)
S8C RO :SUBTRACT CARRY IF SET FROM RB
MOV (SP).,RA ;LOAD NEW VALUE INTO LOCATION RA
MOV RO ,R8 ;LOAD LOCATION RB WITH NEW PAT,
RE TURN 3

RA:; .WORD 135753 sSTART PATTERN FOR RB

RB:: . WORD 24674 ; STORAGE FOR RANDOM PATTERN

SUBROUT INE RANDOM
FUNCTIONAL DESCRIPTION:

THIS ROUTINE GENERATFS A RANDOM PATTERN,

STORED IN LOCATION RB.
INPUTS:

NONE .
IMPLICIT INPUTS:

RA AND RB
QUTPUTS:

RB CONTAINS THE RANOOM PATTERN
RA CONTAINS A SECON™ RANDOM PATTERN

IMPLICIT QUTPUTS:
NONE .
SUBORDINATE ROUTINFS USED:
NONE .
CALLING SEQUENCE :
CALL RANDOM OR JSR PC,RANDOM

ANDO™: : MOV RA, (SP)

IHME PATTERN IS

SEQ 0101
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GLOBAL SUBROUTINES SECTION

4163
4164
4165
4166
4167
4168
4169
4170
4171
4172
4173
4174
4175
4176
177
4178
4179
4180
4181
4182
4183
4184
4185
4186
4187
4188
4189
4190
4191
4192
4193
4194
4195
4196
4197
4198
4199
4200
4201
4202
4203
4204

4205
4206
4207
4208
4209
4210
4211
4212
4213
4214
4215
4216
4217
4218

016576
016602
016604
016604
016606
016610
016616
016622
016626
016630
016632
016640
016642
016650
016652
016660
016666
016674

105737
100002

104422
000421
042777
012701
004737
005301
001374
032777
001356
052777
000762
012737
013737
042737
122737

177560

000100
000012
011506

000100
000100
000001
177562

000200
000131

165062

165040
165030

017000
004064
004064
004064

| &

$O P00 0000000000000 000000 000000000000 00000000000000000000000” 00000

LED ON AND OFF WHILE READING THE CONSOLE KEYBOARD INPUT,

‘Y' OR 'N' OTHER INPUTS

(EXEPT THE CNTL C) WILL CAUSE A PROMT TO REPEAT

CONTAINS THE KEYBOARD INPUT YES OR NO

BREAK - DRS MACRO (THIS MACRO LOOKS FOR CNTL C)
PRINTF - DRS MACRO, THIS MACRO PRINTS A MESSAGES ON THE CONSOLE

- - - - e e e meemmeme-ea = - - - - - - - -

: TEST THE KEYBOARD STATUS REG.
:BRANCH IF NOTHING FOUND
;LOOK FOR 'CNTL C'

:SWITH MODULE LED OFF
1SET UP WAIT COUNTER
{WAIT FOR 25 MS

1ARE 250 MS OVER

:BRANCH IF NO

:IS THE MODULE LED SWITCHED ON
;BRANCH IF YES
;OTHERWISE SWITCH IT ON
;AND BRANCH TO WAIT LOOP
:SAVE ‘' YES' ANSWER

tGET CHARACTER

1DISCARD PARITY BIT

PAGE 4%
: SUBROUTINE - FLASH
: FUNCTIONAL DESCRIPTION:
H
X THIS SUBROUTINE FLASHES THE SELECTED MODULE
: THE EXPECTED INPUTS ARE
: WITH THE CORRECT CHARACTER.
. INPUTS:
; CONSOLE KEYBOARD INPUT.
: IMPLICIT INPUTS:
: NONE .
. OUTPUTS:
: FLSANS
; FLSANS ZERO = NO
: FLSANS ONE = YES
. IMPLICIT OUTPUTS:
" NONE .
: SUBORDINATE ROUTINES USED:
: CALLING SEQUENCE :
: CALL FLASH OR JSR PC.FLASH
3 - - o e e e e- - - - - -
FLASH:: TSTB  TKS
BPL 103
BRE AK
BR 20
103 BIC 2100, 8M0D
203 MOV #10. .R1
30$ CALL  WT25M
DEC R1
BNE 30s
BIT 2100, IMOD
BNE FLASH
BIS 2100, 3MOD
BR 40$
208: MOV o1,FLSANS
MOV TKB,BAD
BIC 0200 ,BAD
CHPB @ V.BAD

tWAS THE TYPED CHARACTER AR 'V

b

TRAP

SEQ 0102
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GLOBAL SUBROUTINES SECTICON

4219
4220
4221
4222
4223
4224
4225
4226
4227
4228

4229
4230
4231
4232
4233
4234
4235
4236
4237
4238
4239
4240
4241
4242
4243
4244

016702
016704
016712
016714
016720
016726
016730
016736
016740
016746
016746
016752
016756
016760
016762
016766
016770
016776

017000

017002

001432
122737
001426
005037
122737
001420
122737
001414
013737

012746
012746
010600
104417
062706
000703
013737
000207

177560
177562
177566

000000

045

000131

017000
000116

000116
177562
017002
000001
000004
177562

116

M8

OCT 83 15:22 PAGE 45 1

004064

004064
004064
177566

177566

045

B8EQ 50¢
cMPB @' v,BAD
BEQ 50%
CLR FLSANS
CMPB #°'N,BAD
BEQ 50%
CMPB ?'N,BAD
8EQ 50¢
MOV TKB, TPB
PRINTF  &4PROMT
B8R FLASH
50¢: MOV T8, TPB
RE TURN

; CONSOLE EQUATES

TKS = 177560
TKB = 177562
TPB = 177566

FLSANS: ; .WORD 0
LNLIST BEX
PROMT: .ASCIZ
LIST BEX

.EVEN

/SNSAUNAUTHORIZED CHARACTER,

1BRANCH IF YES

iWAS IT A LOWESCASE
:BRANCH IF YES
:SAVE 'NO' ANSWER
:WAS THE TYPED CHARACTER A 'N’' ?
:BRANCH IF YES

iWAS IT A LOWERCASE 'N’' ?
:BRANCH IF YES

;ECHO THE CHARACTER

: IF NO PRINT A PROMT

ryr ?

MOV
MOV
MOV
TRAP
ADD
:AND GO BACK
:ECHO THE CHARACTER

:KEYBOARD STATUS REGISTER
:KEYBOARD DATA REGISTER
:PRINTER DATA BUFFER

;SAVE LOCATION FOR KEYBOARD BUFFER

TYPE ONLY 'Y' OR 'N'

SEQ@ 0103

#PROMT, -(SP)
01."(59)
SP,RO

CSPNTF

04 ,SP



GLOBAL

4246
424"
4248
4249
4250
4251
4252
4253
4254
4255
4256
4257
4258
4259
1260
4261
4262
4263
4264
4265
4266
4267
4268
4269
4270
4271
4272
4273
4274
4275
4276
4277
4278
4279
4280
4281
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
017136
017144
017144
017150
017154
017156
017160

MACRO M1200 26 OCT 83 15:22 PAGE 46
GLOBAL SUBROUTINES SECTICN

005037
105737
100032

104422
013737
042737
022737
001004
012737
000413
013737

012746
012746
010600
104417
062706

017172
177560

177562
000200
000015
000001
177562
017174
000001

000004

SUBROUTINE CALRET

LIC A0 I 2 2% U 20 B I I % 30 3K JC 3K 3K Y A

FUNCTIONAL DESCRIPTION:

THIS SUBROUTINE READS THE CONSOLE KEYBOARD WITHOUT STOPPING
THE PROGRAM SEQUENCING. THE READING WILL BE DONE WHEN YOU
CALL THIS SOUBROUTINE BUT NOT UNDER INTERRUPT,

CALRET AFFECTS THE CARRY BIT. IF THE OPERATOR TYPED A CARRIGE
RETURN, THE CARRY BIT WILL BE SET.

N&E

000000000000000000000000000000000000000000000000‘0000000000.0000000000
CONSOLE READ ROUTINE

CP PP PPIPNRINPNPPNPPPPP0200000000000 0000000000000

IF THE QPERATOR TYPED

ANY OTHER CHARACTERS OR NO CHARACTER, THE CARRY BIT WILL BE CLEARED.

THE ROUTINE WILL ALSO TAKE CARE OF THE

"CNTL C .

CONSOLE KEYBOARD BUFFER AND STATUS

IF READ CHARACTER WAS A CARRIGE RETURN,

IFF READ CHARACTER WAS ANY OTHER CHARACTERS OR NO CHARACTER

THE CARRY BIT WILL BE CLEARED.
THE SUPERVISOR WILL HANDLE IT.

: THIS MACRO TAKES CARE OF CNTL C

JSR PC,CALRET

THE CARRY BIT IS SET,

PP PP PP PPPPEIOEPIPIIPPIPIOPEIIPIIOEPOIOIOIOOPIEOIOEOLOETDPDS

; TEMPORY STORE FOR CARRY BIT
s TEST THE KEYBOARD STATUS REG.
;BRANCH IF NOTHING WAS TYPED
;WAS THE TYPED CHAR., A 'CNTL C'

TRAP

;GET OPERATOR INPUT

;CLEAR KEYBOARD BUFFER PARITY BIT

:WAS THE TYPED CHARACTER A RETURN ?

;BRANCH IF NO

sSET CARRY FLAG

; AND BRANCH

;ECHO THE CHARACTER

;+PRINT THAT ONLY CARRIGE RETURN WILL
MOV
MOV
MOV
TRAP
ADD

? . INPUTS:
: IMPLICIT INPUTS:
; NONE
. OUTPUTS:
; WAS TYPED,
: IF READ CHARACTER WAS A CNTL C.
: SUBORDINATE ROUTINES USED:
; BREAK - DRS MACRO
: CALL ING SEGUENCE :
; CALL CALRET OR
;....‘........."5.....0......‘.
CALRET: :
CLR CARRFL
TSTB  TKS
BPL 103
BREAK
004064 MOV TK8 ,BAD
004064 BIC 2200, BAD
004064 CHP 215.8AD
BNE 20%
017172 MOV @1.CARRFL
BR 104
177566 208: MOV KB, TPB
PRINTF  ORETME1

SEQ 0104
C$BRK
SRETMEL, (SP)
21, (P
SP,RO
CS$PNTF

24,5SP



GLOBAL
GLOBAL

4297
4296
4299
4300
4301
430>
4303
4304
4305
4365
4307
4308
4309
4310
4311
ay.
4318

ARE AS

SUBROUTINES SECTION

017164
017170

017172

017174

MACRO MI200 26 OCT 83 15:20 PAGE 46 1

006237 01’172

000207

177560
177562
177566

000000

045

116

10%: ASR CARRF(
RETURN

1 CONSOLE EQUATES

TKS = 177560
TKB = 177562

)
)

100 SOME THING
tAFFECT THE CARRY

tKEYBOARD STATUS REGISTER
1KEYBOARD DATA REGISTER
1PRINTER DATA BUFFER

1SAVE LOCATION FOR CARRY B]T

045 RETMELl: .ASCIZ /#NSATYPE CNTL C TO ABORT OR RETURN TO GO TO THE NEXT

TPB = 177566

CARRFL: .WORD 0o
NLIST 8EX
LIST 8E x
.EVEN

STER/

>EQ 0105



GLOBA
uLoBAL

4815
4310
4317
4318
4319
4320
4321
4322
4323
4324
4325
4326
4352~
4328
1329
4330

4331
4332

4333
4334
4335
4336
4337
4338
4339
4340
4341
4342
4343
43434

4345
4346

4347
4348
4349
4350
4351
4352
4353
4354
4355
4356
4357
4358

4359
4350

4%5]
a4,

CY

ARE A MACRO M1200 6 OC! 83 15:2> PAGE 47

SUBROUTINES SECTION

0172606

017266

017266 012737 000001
017274

017274

017274 000002

017276

017276

017276 012737 000001
017304

017304

017304 000002

017306

017306

017306 012737 000001
017314

017314

017314 00C002

004060

004150

004152

|.‘0‘0‘.““.‘..‘00“‘0‘00000'

t INTERRUPT SERVICE ROUTINES

10604024880 00080000000%000000000;

i INTERRUPT SERVICE ROUTINE NXM  NON EXISTANT MEMORY TRAP,

jee

THIS ROUTINE SETS A FLAG NXMFLG TO 1., IT IS EXECUTED WHEN A NON
EXISTANT MEMORY TRAP OCCURS If VFCTOR 4 NAS BEEN LOADED WITH THE
ADDRESS NxM,

NXMFLG SHOUWLD BF CLEARED IMMEDIATELY BEFORE EXEC!'TING CODE WHICH MAY
ADDRESS NON EXISTANT MEMORY,

BGNSRV  NXM
NXM:; :
MOV Q1 . NXMF LG 3 FLAG NXM TRAP
ENDSRV
L1001s:
RTI
G000 0000000000000 0000000000800 00 0000000000000 0bbobooesnooe
1 INTERRUPT SERVICE ROUTINE INTSR
OO0 0000500000000 00000 00000000 0000000000000 0000006000000060000
joe
s THIS ROUTINE SETS A FLAG (INTFLA) TO 1, IT WILL BE EXECUTED
tWHEN AN DONE INTERRUPT MAS OCCURRED.
H
BGNSRY  INTSR
INTSR:
MOv @1, INTFLA i1 INTERRUPT FLAG
ENOSRV
L1001 7:
RTI

l.”...l....‘...000000.000.000.00.0000'..0...0..0000..00...0

: INTERRUPT SERVICE ROUTINE INTSR?

l0.00.0....0.0.0.0....000.00000.......0.00...0....0.........

} L

$ THIS ROUTINE SETS A FLAG (INTFLZ) TO 1. IT WILL BE EXECUTED
JWHEN AN ERROR INTERRIPT MAS OCCURRED.

H

BGNSRY  INTSR.
INTSR?: :
MOV 01,INTFLY? t ERROR INTERRUPT FLAG

ENOSRYV
L 10020
RTI

SEQ 010%
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SEQ 0107
GLOBAL SUBROUTINES SECTION
‘“5 ;.00..000000000000...00.0.00...0.‘..0..0...0...00.00.......‘.00
4304 1 INTERRUPT SERVICE ROUTINE - CLINT
‘“S ‘0000.00000.00000..000'0....00.........0....0.0....0.......0..0
4360
‘“7 '.’.
4368 1 THIS ROUTINE IS A DUMY SERVICE FOR THE LINE TIME CLOCK INTERRUPTS
:g{:g 11T WILL BE EXECUTED WHEN AN INTERRUPT AT VECTOR 100 IS OCCURED.
) 8
4371
4372 017316 BGNSRV  CL INT
0173106 CLINT::
4373 tNO ACTION IN THIS ROUTINE
4374 017316 ENDSRYV
017316 L10021:
017316 000002 RTI

4375
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S€Q 0108

GLOBAL SUBROUTINES SECTICON

437

4373

4379

4380 01°320 €NDMOD
4381

434>
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GLOBAL SUBROUTINES SECTION

4394
4395
4423
4424
4425
4426
4327
4428
4429
4430
443)
4432
4433
4434
a433s
4436
4437
4438
4439
4440
4341
4442
4443
4444
4445
4446
4447
4438
4449
4450
4451
4452
4453
4454
4455
4456
4457
4458
4459
4460
446)
4462
4463
4464
4465
4466
4457
4468
4469
44370
4471
4472
4473
4474
447%
4476
4477

017320

[ 9

OCT 83 15:22 PAGE 49

.TITLE MISCELLANEQUS SECTIONS
.SBTTL REPORT CODING SECTION

BGNMOD
: PRINT ROUTINE

*

FUNCTIONAL DESCRIPTION:

PRINTS QUT TEST TITLES, A CONFIGURATION TABLE OR A STATISTICS
TRB;EI:gRTTHE UNITS UNDER TEST. WHICH TO PRINT IS DETERMINED B
USE (V)

THE CONFIGURATION TABLE SHOWS THE HARDWARE CHARACTERISTICS OF
THE UNIT UNDER TEST AND IF PRESENT, OF THE UNIT TO WHICH IT 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 UP) 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 TYyPE A CHARACTER INDICATING WHETHER TO
PRINT THE TEST TITLES, THE CONFIGURATION TABLE, THE STATISTICS
TABLE OR HOW TO REESTABLISH THE SYSTEM CONF IGURATION.

IMPLICIT INPUTS:

THE HARDWARE PARAMETER TABLE IS READ FOR THE CONF IGURATION
PRINTOUT,

THE ERROR TABLE ‘ECNT' IS USED FOR THE STATISTICS PRINTOUT.
TEST TITLES ARE ASSUMED TO BE LABELLED WITH THE FORMAT TDMONN,
WHERE NN IS THE TEST NUMBER. NTESTS AT THE START OF THE RQUTINE
MUST EQUAL THE NUMBER OF TESTS IN THE DIACNOSTIC.

QUTPUTS:

EITHER A LIST OF TEST TITLES, A CONFIGURATION TABLE OR A
STATISTICS TABLE ARE OQUTPUT,

IF ANY UNIT HAS BEEN DROPPED OR DESELECTED USING TME “UNITS
SWITCH, A MESSAGE "PLEASE TYPE ADD" MAY BE PRINTED.

IMPLICIT OQUTPUTS:
NONE .
SUBORDINATE ROUTINES USED:
CONF IG AUTOMATIC CONF TGURATION ROUTINE.,

1
H
:
H
H
4
H
H
H
:
H
H
:
H
:
H
H
:
H
L]
i
H
.
H
H
H
L]
L]
H
¢
;
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H]
H

SEQ 0109
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4478
4479
4480
448)
4482
4483
4484
4485
4486
448"
4488
4489
4490
4491
3492
4493
4494
4495
4496

4497
4498
4499

4500

4501

4502
4503
4504
4505

4507
4508
4509
4510
451}
4512

017320
017320
017320
017320
017322
017322
017324
017324
017330
017334
017336
017340
017344
017344
017346
017350
017350
017352
017354
017356
017360
017362
017364
017366
017370
017370
017376
017400
017406
017410
017416
017420
017426
017430

017434
017434
017440
01 7444

000031

104450
103412

012746
012746
010600
104417
062706

000167
002770

104443
000406
020454
000152
020746
000377
000001
000004

023727
001457
023727
001515
023727
001574
023727
001002
000137

012746
012746
010600

020654
000001

020454
020454
020454
020454
020260

020773
000001

000122
000124
000103
000125

SEQ 0110
H CONPRI - CONFIGURATION PRINT ROUTINE .
H CRLF LINE FEED PRINT ROUTINE.
H
: FUNCTIONAL SIDE EFFECTS:
H
: IF NO HARDWARE PARAMETERS ARE SET UP, THE AUTOMATIC
H CONFIGURATION ROUTINE IS CALLED TO GENERATE A HMARDWARE P TABLE.
H
H REGISTERS R1 TO RS ARE CORRUPTED.
:+ CALLING SEQUENCE:
H INVOKED BY THE OPERATOR PRINT COMMAND.
NTESTS22S, ; 25 TESTS FOT TITLE PRINTOUT
BGNRPT
L$RPT::
ASK : MANUAL : IS MANUAL INTERVATION ALLOWED ?
TRAP CSMANI
BCOMPLETE 10% 1 IF YES, BRANCH (UAM NOT SET)
8CS 108
PRINTF &PRA ; PRINT THAT UAM HAS T0O B8E SET
12,01"} OPRA, - (SP)
MOV el, (SP)
MOV SP.RO
TRAP CSPNTF
ADD o4 ,5f
eXIT RPY 3 EXIT PRINT ROUTINE
. WORD Js P
. WORD L10022 2 .
108 : GMANID PR1,CHAR,A,377,1.4,.YES; PROMPT FOR A COMMAND
TRAP C$GMAN
BR 10000
. WORD CHAR
.WORD T$CO0E
. WORD PR1
. WORD 377
. WORD TSLOLIM
. WORD TsHILIM
100004 :
cre CHAR,#'R ; REESTABLISH SYSTEM CONFIG. ?
8€Q RECON 1 IF YES, QUTPUT INFORMATION
Crmp CHAR, &' T 1 YEST LIST REQUESTED ?
BEQ TITLE s [F YES, OUTPUT TITLES
cHP CHAR, &' C i+ CONFIGURATION REQUESTED ?
8EQ CON 3 IF YES, OUTPUT CONF IGURAT ION
ol o CHAR, &' S 3 STATISTICS REQUESTED ?
BNE HEL 3 IF NOY, PRINT Tk HELP ™MESSAGE
JHP STAT 1 IfF YES, OUTPUT STATISTICS
HE L PRINTF  oPR?2 i OTHERWISE, PRINT THE HELP MESHAGE
MOV PR, P

MO 21, (NPT
MCy <P, RO
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5¢0 0111
QtERT COOING SECTION

017446 10441~ IRAP CIPNTE
017450 062706 O0V0004 ADD o4, P

4518 017454 PRINTE  #PR2A '
017454 012786 021100 MOV WPR2A, (SP)
017460 012766 000001 MOV 81, (5P)
017464 010600 MOV SP RO
017466 104417 TRAP CIPNTF
01%470 062706 000004 ADD L

4514 017474 PRINTF  #PR28B :
o17474 012746 021177 MOv WPRB, (5P)
017S00 012786 000001 MOV 1, (5P)
017504 010600 MOV SP,RO
017506 104417 TRAP CIPNTF
017510 062706 000004 ADD 4, 5P

4515 017514 PRINTF  oPR2C 3
017514 012746 021271 MOv ®PR2C, (5P,
017520 012746 000001 MOV o1, (9P
017524 010600 MOV SP,RO
017526 104417 TRAP CePNTF
017530 062706 000004 ADD o4, 5P

:316 01°5%4 000671 B8R ASK 3 AND PROMPT FOR COMMAND AGAIN

l.

4518 017536 RECON: PRINTF  #PR2D : PRINT HOW TO REESTABLISH
017536 Ol2746 021332 MCv ®R20, (SP)
017542 012746 000001 MOV o1, (SP:
017546 010600 MOV SP,RO
017550 10441° TRAP CIPNTF
017552 062706 000004 ADD 84 ,SP

4519 0175% PRINTF  oPR2t 3 THE SYSTE™M COMN IGURATION
0175% 012746 021422 MOV WPR2E, (SP°
017562 012746 000001 MOV o1, (SP)
017366 010600 MOV SP,R¢
0173570 104417 TRAP CSPNITF
017372 062706 000004 ADD 4, SP

4520 01757 PRIN'T  #PRO* S
017576 012786 021525 MOV WPRF , (5P
017602 0312746 000001 MOv e, (SP?
017606 010600 MOV SP,.RO
017610 104417 TRAP CsPNTF
017612 062706 000004 AOOD 04 ,SP

4521 017616 PRINTF  #PR2G SN
017616 012746 021621 MOV PR2G, (SP°
017622 012746 000001 MOy ey, (SP*
017626 010600 MOV SP,RC
017630 104417 TRAP CIPNTE
017632 062706 000004 ADD 4, 5P

:2225 017636 000137 0204448 P PRE x 1 AND ExIT

4524 017642 TITLE: PRINTF o017 3 TEST LIST wEADER
017642 012746 020546 MO\ ARSI
017646 012746 000001 MOV el, P
017652 010600 MOV SP R0
017654 104417 TRAP CIPNTs
017656 06270€ 000004 ADD o,k

4%2% 017662 012701 000001 MOV ol N 1 START WITw TEST |

4526 017966 012702 020464 MOV 8T1ADS ,R2 1 START OF LIST ¢ 11% ¢ ADORE -t -

45"
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45.°8
4529
4520

45381

453¢
45353
4534
4535
4536
453~
4538

4539
4540
454)
4542
4543
4544
4545
4546
4547
4548
4549
4550
4551
4552
4553
4554
4555
4556
4557
4558
455

4560
4561
4562
4563
4544

o177

017676
017676
017700
017704
017710
017712
017714
017720
017720
017722
017726
0177%
017782
NL77%
017742
01774c
017750
017752
017754
017756
017756
017760
017762
017764
017766
017770
017772
017774
017776
017776
020002

020004

020010
020014
020020
020024
020026

020032
020036
020040
020046
020050

020056
020062

020066
020072
020074
020076

020104

012708

010146
012746
012746
010600
104417
062 706

011246
012746
010600
104417
062706
062702
005201
020127
003015
005303
001350

104443
000406
020462
000152
020612
000377
000000
000001

004737
000733

000137

005037
005037
005737
001402
005237

005737
001404
023727
003403
012737

013746
005037

013701
005711
001002
012737

013701

MACRO M1200

000022

020650
000002

000006

000001

000004

0000C2
000031

011542

020444
020450
020452
003774
020450
002012
002012
000020

002074
002074

003774

171000
002074

000020
002012

012514

108.
JO8:

30%:

CON:

108

20%:
304 ;

40%:

o6 OCT 8% 15:20

"C.
PRINTF

PRIN'F

ADD

CMe
8G7
OEC

GMANID

JSR
B8R

CLR
CLR
1STY
8FQ
INC

1SY
8EQ

BLE
MOV

MOV
CLR

MOV
TSY
BNE
MOV

19

PAGE 49-9

218. RS
eThuM, A}

(R2)

2,Re

R1

Q1,NTESTS

304

R3

20$

ROY ,RFLG.A,377,0,1, YES

PC,CRLF
108

PRE X

STFLG
GPFLG
GPADD
104

STFLG

LSUNIT

204

L SUNIT @16,
30

216. ,LSUNIT
LSLUN, (SP)
LSLUN

GPADD, R}

(R1)

403
€171000,STADD

L $LUN,RL

e B0 Os © @s G oo

SEQ 0112

WAIT AFTER 18 LIMNES

PRINT TEST NUMBER
MOv R1., (SP)
MOV oTNUM, (SP)
MOv 2, (5P)
MOv SP,RO
TRAP CIPNTF
ADD %, SP

AND TITLE
g 01" (R2), (9P)
MOV o1, (SP)
MOV SP.RO
TRAP CSPNTF
ADD o4 5P

GEY ADORESS OF NEXT TITLE

AND NEXT TEST NUMBER

ALL PRINTED ?

IfF vES, ExIT

18 LINES QUTPUT ?

IF NOT, BRANCH

ELSE WAIT FOR OPERATOR T0O READ

TRAP C sGMAN

BR 10001

.WORD RFLG

. WORD T$CODE

. WORD RDY

. WORD 377

. WORD TSLOLIM
.WOROD TINILIM

10001s:
PRINT A LINE FEED
AND THEN CONTINUE

ExIT

ASSUME DIAGNOSTIC IS NQT STARTED
FLAG NO GPHARDS YET EXECUTED

ARE ANY PARAMETER ADDRESSES SET P ?
IF NOT, BRANCH

ELSE FLAG DIAGNOSTIC IS STARTED

ANY UNITS SET uP ?

IF NOT, BRANCH

TOO MANY UNITS SET uP ?
IF NOT, BRANCH

SET UP 16 UNITS

SAVE THE UNIT NUMBER BEING TESTED
START WITH UNIT O

GET FIRST PARAM, ADDRESS

ANYTHING IN [T

I+t YES, BRANCH

ELSE START FOR FIRST AV IDV 3DDR.

FORM OFFSET FOR UNIT TAR' t5



MISCELLANEOUS SECTIONS
REPORT CODING SECTION

4565
4566
4567
4568

4569

4570
4571
4572
4573
4574
1575
4576
4577
4578
4579
4580
4581
4582
4583
4584
4585
4586
4587

4588
4589
4590

4591
4592
4593

4594

$95
4596
<97

020110
020112
020116
020120
020120
020124
020126
020132
020132
02C134

020140
020144
020146

020152
020156
020164
020166

020172

020176
020202
020204
020210
020212
020212
020216
020222
020224
020226
020232

020234
020234
020240
020244
020246
020250
020254

020260
020260
020264
020270
020272
020274
020300
020300
020304
020310
020312
020314

020320

006301
005761
001010

013700
104442
010061

103040
005237

005771
001002
004737

005237
023737
002747
012637

004737

005737
001520
005737
001515

012746
012746
010600
104417
062706
000504

012746
012746
010600
104417
062706
000137

012746
012746
010600
104417
062706

012746
012746
010600
104417
06270€

005001

JY

MACRO M1200 26 OCT 83 15:22 PAGE 49 4

563 0113
ASL R1 :
QUs’?7 ST GPADD(R1) s PARAMETER ADDRESS <cT ' 2
BNE S04 + IF YES, BRANCH
GPHARD L SLUN,GPADD(R1) s ELSE, GET P TABLE ADDRESS
002074 MOV LSLUN,RO
TRAP CsGPHRD
003774 MOV RO,GPADD(R1)
BNCOMPLETE ASKADD : IF DESELECTED, REQUEST OPERATOR ADD
8CC ASKADO
020452 INC GPFLG i FLAG THAT GPHARD HAS BEEN USED
003774 S0$: ST aGPADD(R1) : MODE ADDRESS OF UNIT = O 2
BNE 604 : IF NOT, BRANCH
012214 5S%: JSR PC.CONF IG : DO AUTO CONF IGURATION
002074 60$: INC LSLUN : NEXT UNIT
002074 002012 cHP LSLUN,LSUNITY : ALL DONE ?
BLT 404 : IF NOT, DO THE NEXT
002074 MOV (SP)Y+ ,LSUIN ;: RESTORE THE UNIT NUMBER
012600 708 JSR PC,CONPRI ; PRINT THE CONF IGURATION
020450 ST STFLG : WAS DIAGNOSTIC STARTED ?
BEQ PREX 1 IF NOT, EXIT
020452 TS7 GPFLG ;1 HAVE WE USED ANY GPHARDS ?
BEQ PRE X s IF NOT, EXIV
80¢%: PRINTF o&PR? : ELSE PRINT USE STA OR RES
022234 MOV PR?, -(SPD
000001 MOV 1, -(SP)
MOV SP.RO
TRAP CSPNTF
000004 ADD o4 ,SP
B8R PREX : AND ExI1
ASKADD: PRINTF #PR6 s ASK OPERATOR TO ADD UNITS
022133 MOV #WPR6, -(SP)
000001 MOV a1, (SP?
MOV SP.RO
TRAP CSsPNTF
000004 ADD 04 ,5P
020444 JMP PRE X s AND EXITY
STAT: PRINTF oPR3Z ; PRINY STATISTICS HEADER
021715 MOV #PRZ, (SP)
000001 MOV o, -(SP)
MOV SP.RO
TRAP CSPNTF
000004 ADD 4 ,SP
PRINTF aPR3A :
022022 MOV ®PR3IA, -(SP)
000001 MOV a1, (SP)
MOV SP,RO
TRAP CsPNTF
000004 ADD 24 ,sP
CLR Rl : START WITH FIRST UNITY
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SEQ 0114
REPORT CODING SECTION
4598 020322 020137 002012 20$: cMe R1,LSUNIT ¢ ALL UNITS REPORTED ?
4599 020326 001444 BEQ 60 : IF YES, EXIT
4600 020330 010104 MOV R1,R4 i FORM OFFSET TO ERROR COUNT
4601 020332 006304 ASL R4 :
4602 020334 016405 003734 MOV ECNT(R4),RS + GET UNIT'S ERROR COUNT
4003 020340 005705 TST RS i IS IT NEGATIVE ?
:68; 020342 100423 BMI 40 : IF YES, REPORT UNTESTED
®
4606 020344 012703 022334 MOV ONO,.R3 i ASSUME UNIT IS NOT DROPPED
4607 020350 105761 004034 TSTB DROPED(R1) : CHECK IF IT IS
4608 020354 001402 BEQ 308 : IF IT IS NOT, BRANCH
4699 020356 012703 022330 MOV 9YES,R3 : OTHERWISE PRINT YES
4610 020362 308 : PRINIF oPRS,R1,RS,R3 ; ELSE PRINT STATISTICS
020362 010346 MOV R3,-(SP)
020364 010546 MOV RS, (SP)
020366 010146 MOV R1, (SP)
020370 012746 022112 MOV #PRS, (SP)
020374 012746 000004 MOV 24, (SP)
020400 010600 MOV SP,RO
020402 104417 TRAP CSPNTF
020404 062706 000012 ADD 812,SP
4611 020410 000411 B8R S0 : AND LOOK FOR MORE UNITS
4612
4613 020412 408 : PRINTF oPR4,R1 : PRINT 'UNTESTED®
020412 010146 MOV R1,-(SP)
020414 012746 022061 MOV OPR4A, -(SP)
020420 012746 000002 MOV 92, (SP)
020424 010600 MOV SP.RO
020426 104417 TRAP C$PNTF
2614 020430 062706 000006 ADD 26,SP
4615 020434 005201 S0$: INC R1 : PREPARE FOR NEXT UNIT
:g{? 020436 000731 BR 204 : IF NOT, REPORT THE NEX?
:gig 020440 004737 011542 60%: JSR PC.CRLF : PRINT Q LINE FEED
4620 020444 PREX: EXIT RPT
020444 000167 .MORD JSUMP
2621 020446 001670 .MORD L10022 2 .
4622 020450 000000 STFLG: .WORD O : SET IF DIAGNOSTIC HAS BEEN STARTED
4623 020452 000000 GPFLG: .WORD © : SET IF ANY GPHARDS ARE EXECUTED
4624 020454 110 040 040 CHAR: LASCIZ /M / ;: STORE FOR OPERATOR INPUT
020457 040 040 000
:ggg 020462 000000 RFLG: .MORD © : FLAG FOR TYPE RETURN FOR MORE TITLES
4650
4651 020464 TADS: TITLES : LIST OF TES! T1.LE ADDRESSES
020464 027116 .WORD  TSHD1
020466 027562 .WORD  TSHD2
020470 030626 .WORD  TSHD3
020472 031760 .WORD  TSHD4 *
020474 033204 .WORD  TSHDS '
020476 034524 .WORD  TSHD6
020500 035424 LWORD  TSHO?
020502 036570 .WORD  TSHD8
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SEQ 0115
REPORT CODING SECTION

020504 037616 .WORD TSHD9

020506 040676 .WORD TSHD10

020510 041400 .WORD TSHO11

020%12 042572 .WORD TSHD12

020514 043450 .WORD TSHD13

020516 045612 .WORD TSHD14

020520 051006 . WORD TSHD1S

020522 054530 . WORD TSHD16

020524 057454 .WORD TSHOL17

020526 061424 .WORD TSHO18

020530 062450 . WORD TSHD19

020532 063746 . WORD TSHD20

020534 067340 . WORD TSHD21

020536 071566 .WORD TSHD22

020540 075120 .WORD TSHD23

020542 100100 .WORD TSHD24

020544 102236 .WORD TSHDZ5
4655
4656 .NLIST BEX
4657
4658 020546 045 116 045 TT: LASCIT /wNsATEST TITLES./
:228 020566 045 116 045 .ASCIZ /%wNwA----- - ---%N2/
4661 020612 124 131 120 RDY: LARSCIZ /TYPE "RETURN” FOR MORE TITLES/
4662
:ggi 020650 045 104 063 TNUM: .ASCIZ /«D3/
:ggz 020654 045 116 045 PRA: LASCIZ /«wN®ATO USE THE PRINT COMMAND, PLEASE CLEAR THE "UAM" FLAG”
:gg; 020746 124 131 120 PR1: .ASCIZ /TYyPE T,R,C,S OR HELP/
4669 020773 045 116 04S PR2: ASCII /#NsATHE FOLLOWING COMMANDS ARE ACCEPTED : /
4670 021045 045 116 Ot 2 LASCIZ /uN2%AT - PRINT TEST TITLES/
4671 021100 045 116 €35 PR2A: .ASCIZ /+NsAC - PRINT CONFIGURATION TABLE CURRENTLY USED BY DIAGNOSTIC/
4672 021177 045 116 045 PR2B: LASCIZ /#NsSAR - PRINT HOW TO REESTABLISH THE SYSTEM CONFIGURATION/
:2;2 021271 045 116 045 PRZ2C: .ASCIZ /#N#AS - PRINT STATISTICS TABLESN/
4675 021332 045 116 045 PR2D: LASCIZ /wNsATO REESTABLISH THE SYSTEM CONFIGURATION, ANSWER THE/
4676 021422 045 116 045 PRZE: .ASCIZ /#NSAHARDWARE QUESTION TYPING “O" AS THE MODE ADDRESS FOR 16 UNITS..
4677 021525 045 116 045 PRZF: .ASCIZ /#NsSN®SAEG, MODE REGISTER ADDRESS (0) O ? O.uivvssssnsvavess”
4678 021621 045 116 045 PR2G: ASCIZ /9NwA e - - -
4679 021715 045 116 062 PR3: LASCII \#N2#AIDV/IAV-11 MODWE STATISTICS.\
4680 021757 045 116 045 LASCIZ /WNSA--- -- - /
:ggé 022022 045 116 062 PR3A: .ASCIZ /#N2#AUNIT ERRORS  DROPPEDSN/
:ggi 022061 045 116 045 PRa4: .ASCIZ /wN#D3WA  UNTESTED NO~/
:ggz 022112 045 116 045 PRS: .ASCIZ /wNsD3s8SSHD3IsS7#T/
4687 022133 045 116 045 PR6: LASCII /«NsSAUNIT DROPPED OR DESELECTED PLEASE TYPE “ADD'
:ggg 022215 040 101 116 .ASCIZ / AND TRY AGAIN/
:gg? 022234 045 116 045 PR7: LASCIZ /«NSAPLEASE TYPE “START OR "RESTART" TO CONTINUE TESTING.sN
4692 022330 131 105 123 YES: LASCIZ /YES/
4693 022334 116 117 000 NO: .ASCIZ /NO/

4694
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REPORT CODING SECTION

4695
469
4697
4698 022340
022340
022340 104425

MACRO M1200 26 OCT-83 15:22 PAGE 49-7

LIST BEX
.EVEN

ENDRPT

M9

L10022:

TRAP

CSRPT

SEQ 0116
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PROTECTION TABLE

4700
4701
4702
4703
4704
4705
4706
470~

4708
4709
4710
4711
4712
4713
4714

022342
022342

022342
022344
022346

022350

000000
177777
177777

.SBTTL PROTECTION TABLE

v
; THIS TABLE IS USED BY THE RUNTIME SERVICES
;: TO PROTECT THE LOAD MEDIA.

BGNPROT

L$PROT: :
0 ;OFFSET INTO P-TABLE FOR MODE ADDRESS
-1 ;OFFSET INTO P-TABLE FOR MASSBUS ADDRESS
-1 ;OFFSET INTO P TABLE FOR DRIVE NUMBER
ENDPROT

SEQ 0117
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INITIALIZE SECTION

4729
473
473}
4782
4733
4734
4735
4736

47%7
4761
8762

4763
4704

4765

47€6
4767
4768

4769

4770
4771
4772

4773
4774
4775
4776
ar77
4778
4779
4780
478]1

022350
022350

022350
022350
022354
022356
022356
022360
022360
022364
022370
022374
022400
022402
022406
022406
022412
022416
022422
022426
022430
022434
022440
022442
022442
022446
022452
022454
022456
022462
022462
022466
022472
022474
022476
022502
022506
022512
022512
022514

022520
022524
022526
022534
022536

022544

012700
104447

103126

012746
012746
012746
012746
104437
062706

012746
012746
012746
012746
104437
062706
005737
001024

012746
012746
010600
104417
062706

012746
012746
010600
104417
062706
004737
004737

104433
004737

005737
001404
023727
003402
012737

005037

000040

000340
106736
000014
000003
000010
000340
017316
000100
000003
000010
002232

023652
000001
000004
023756
000001

000004
011570
011542
024222
002012
002012
000020

023650

.S8TTL

INITIALIZE SECTION

3 THE INITIALIZE SECTION CONTAINS
i AT THE BEGINNING OF EACH PASS,

START:

10s:

000020
002012 °20s:
30%:

BGNINIT

READEF

OEF . START 3

BNCOMPLETE RESTRT :

SETVEC

SETVEC

157
BNE
PRINTF

PRINTF

JSR
JSR
BRESET

JSR

ST
8ta
cHp
BLE
MOV

CLR

014,0106736,0340,
0100,0CLINT, 0340,

MANTST 3
103 i
QWARN i

OWARN1 }

PC . WRODY :
PC,CRLF }

PC.SETCLK 3

LIUNITY 3
204 }
LSUNIT 216. $
308 '
216, ,LIUNIT !

ACFL O '

THE CODING THAT IS PERFORMED

IS THIS A NEW START ?

IF NOT, BRANCH

sss JUST FOR DEBUG PROGRAM see

LSINIT::

SEQ 01154

IGNORE FURTHER INTERRUPTS TO VECTOR 100

DOING MANUFACTURING TESTS ?

I[F v€S, BRANCH
PRINT

WAIT FOR OPERATOR TO T1PE

PRINT A LINE FEED
RESET THE SYSTEM

SET UP CLOCK COUNTER
ANY UNITS CONF IGURED ?

[F NOT, BRANCH

TOO MANY UNITS SET upP

[F NOT, BRANCH

ELSE, SET UP 16 UNITS
CLEAR AUTO CONF IGURATION ¥ A

MOV 0€F START ,RC
TRAP CSREFG

8ccC RESTRT

MOV 4340, (SP)
MOV 2106736, (SP)
MOV o014, (SP)
MOV 03, (SP)
TRAP C3SVvEC

ADD #10,5P

MOV 4340, (SP)
MOV SCLINT, (SP)
MOV €100, -(SP)
MOV 03, -(SP)
TRAP C$SVEC

ADD @10,5P

DISCONNECT EXTERNAL EQUIPMENT

MOV
MOV
MOv
TRAP
ADD

MOV
MOV
MOV
TRAP
ADOD

RE TURN

TRAP

OMARN, (SP)
o1, (SP:
SP . RO
CIPNTF

04 ,SP

®ARNL, (SP)
o1, (5P)
SP,.RO

CIPNTF

04 ,5P

CIRESE!
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5€Q 0119
INITIALLIZE SECTION

4°82 022550 012737 171000 01,514 MOV €171000,STADD i START ADDRESS FOR SEARCH

4783 022556 012700 004070 MOV ML OPFLG,RO 1 FLAG THAT LOOP CONF IGURATION I5 NOT CHECFED

4784 022562 012701 000020 MOV 6. R s FOR POSSIBLE 16 UNITS

4785 022566 005020 50%: CLR (RO). i CLEAR THE FLAG

4786 022570 005301 OEC R1 1 ALL DONE ?

4787 022572 001375 BNE 50 s IF NOT, DO THE NEXT

4708

4789

4790 022574 012700 004034 MOV QOROPED,RO 1+ GET UNIT DROPPED TABLE ADDERSS

4791 022600 012701 000020 MOV 016. ,R1 3 THERE ARE 16 UNITS

4792 022604 105020 55¢ - CIRB (RO). 3+ CLEAR ALL 16 DROPPED UNIT F(AGS

4793 022606 005301 DEC R1 P ...

4794 022610 001375 BNE 558 1 ...

4795 022612 012700 003734 MOV ®ECNT RO 3+ GET ERROR COUNT FOR WT O

4796 022616 012701 000020 MOV 016, ,R1 1 THERE ARE 16 WT'S

4797 022622 012720 100000 60$: MOV 4100000, (RO) . s INIT THE ERROR COUNT

4798 022626 005301 OEC R1 s ALL CLEARED ?

4799 022630 001374 BNE 608 s IF NOT, CLEAR NEXT COUNT

4800 022632 000404 B8R STARES s ELSE, START TESTING WITH FIRST YUt

4801

4802 022634 RESTRT: READEF ofF .RESTART ¢ IS THIS A RESTART ?
022634 012700 000037 MOV ®EF _RESTART RO
022640 104447 TRAP CSREFG

4803 022642 BNCOMPLETE NEWST s IF NOT, BRANCH

4804 022642 103005 8ccC NEWST

4805 022644 005037 004054 STARES: CLR TSTFLG + SHOW NO TESTS MAVE BEEN RUN THIS PASS

4806 022650 005037 004056 CLR TSUFLG 1 OR FOR THIS UNITY

:gg; 022654 000536 B8R INIWIT ¢ START TESTING WITH FIRST wuT

4809 022656 NEWST. READEF #EF  NEW t+ IS THIS A NEW PASS ?
022656 012700 000035 MOV OtF .NEW,RO
022662 104447 TRAP CIREFG

4810 022664 BNCOMPLETE CONTY 1 IF NOT, BRANCH
022664 103030 8CC CONT

4811 022666 005737 004054 TST TSTFLG t WERE ANY TESTS SELECTED LAST TIME ?

4812 022672 001011 BNE 10% s IF YES, BRANCH

4813 022674 PRINTF  ONTEST s IF NOT, TELL THE USER
022674 012746 024056 MOV ONTEST, (SP)
022700 012746 000001 MOV o1, (SP)
022704 010600 MOV SP.RO
022706 104417 TRAP CSPNTF
022710 062706 000004 ADD °4,5SP

4814 022714 OOCLN 1 AND RETURN TO THE SUPERVISOR

4815 022714 1044-°4 TRAP CSCCuLN

1

4816 022716 007037 004054 10%: CLR TISTFLG 1+ INIT TEST FLAG AGAIN

4817 022722 005737 023650 TSY ACFLG i1 JUST DONE A RUN OF AUTO CONFIGURATION ?

4818 022726 001511 8EQ INTUUT i IF NOT, TEST FIRST UNIY

4819 022730 005037 023650 CLR ACFLG t ELSE, FLAG THAT THE RUN IS FINISHED

4820 022734 004737 012600 JSR PC,CONPRI i PRINT THE CONF IGURATION

4821 022740 004737 011570 JSR PC,WRDY i WALT FOR OPERATOR TQ TYPE RETURN

:ggg 022744 00050, B8R INIWUT 1 THEN TEST THE FIRST UNIT

4824 022746 CONT: READEF OEF .CONTINUE 1 IS THIS A CONTINUE ?
022746 012700 000036 MOV oEF (CONTINLE RO

022752 104447 TRAP CSREt O
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5EQ 0120
INITIALIZE SECTION

4825 022754 BNCOMPLETE PWRFL i IF NOT, BRANCH
022754 103025 8CC PWRF|

4826 022756 SETVEC @4,0NXM,0PRIO? ; IGNORE NXM TRAPS
022756 012746 000340 MOv OPRIO7, (5P)
022762 012746 017266 MOV MNXM, (5P)
022766 012746 000004 MOv 04, -(SP)
022772 012746 000003 MOV 03, (SP)
022776 104437 TRAP C35vEeC
023000 062706 000010 ADD @10,5P

4827 023004 052777 000100 160666 8IS €100,8M00 3 ELSE, LIGHT WT LED

4828 023012 CLRVEC o4 i RESTORE THE SUPERVISOR NxM VECTOR
023012 012700 000004 MOV 04 ,RO
023016 104436 TRAP CsCveC

4829 023020 004737 025146 JSR PC.LOPCHK 3 CHECK THE LOOP CONF IGURATION

4830 023024 000137 023644 JMP ENO i AND CONTINUE

4831

4832 023030 PWRFL: READEF 0fF PWR : IS THIS A POWER FAIL
023030 012700 000034 MOV ¢tF .PWR RO
023034 104447 TRAP CSREFG

4833 023036 BNCOMPLETE NXTUUT s IfF NOT, MUST BE NEXT INIT
023036 103023 8CC NXT T

4834 023040 SETVEC 04,0NXM,0PRIO7 ; IGNORE NXM TRAPS
023040 012746 000340 MOV oPRIO7?, (SP)
023044 012746 017266 MOV ONXM, (SP)
023050 012746 000004 MOV @4, -(SP)
023054 012746 000003 MOV @3, (SP)
023060 104437 TRAP CsSVeC
023062 062706 000010 ADD @10,SP

4835 023066 052777 000100 160604 8IS ©100,8M00 i ELSE, LIGHT WT LED

4836 023074 CLRVEC o4 : RESTORE THE SUPERVISOR NxM VECTOR
023074 012700 000004 MOV 4 ,RO
023100 104436 TRAP CsCveC

:g;g 023102 000137 023550 JMP PSEUL1 : AND CONTINUE

4839 023106 005737 004056 NXTUUT: TST TSUFLG i WERE ANY TESTS RUN ON "ME LAST UNIT ?

4840 023112 001014 BNE 108 s+ IF YES, BRANCH

4841 023114 PRINTF  ONTEST1,LSLUN 1 ELSE PRINT A WARNING
023114 013746 002074 “MOv LSLUN, (5P
023120 012746 024152 MOV ONTEST1, -(5P)
023124 012746 000002 MOV 02, -(SP)
023130 010600 MOV SP,.RO
023132 104417 TRAP CSPNTF
023134 062706 V00006 ADD 96, 5P

4842 023140 004737 011570 JSR PC,WRDY 1 LET THE OPERATOR READ I

4843 023144 005037 004056 108 CLR TSUrLG 3 SHOMW NO TESTS FOR NEXT UNIT

:g:; 023150 000403 B8R NEXT 3+ AND TEST THE NEXT UNIT

4846 023152 012737 177777 002074 INIWT: MOV @ 1.LILUN 1 INITIALIZE LOGICAL UNIT NUMBER.

4847 023160 005237 002074 NEXT: INC LSLUN + NEXT LOGICAL UNIT TO BE TESTED ?

4848 023164 023737 002074 002012 cHe LSLUN,LSUNIT i1 ALL UNITS TRIED ?

:ggg 023172 002367 8GE INIVUT i+ IF YES, START AGAIN

4851 023174 013705 002074 MOV LSLUN,RS i SAVE UNIT NUMBER

:g§§ 023200 00630%S ASL RS 3 FORM OFFSET

4554 023202 GPHARD L st UN,R1 1 GET PARAMETER TABLE ADDRESS IN R}

023202 013700 002074 MOV LELUNLRO
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INITIALIZE SECTION

4855

4856
4857
4858
4859
4860
4861
4862
4863
4864

4865

4866
4867
4868
4869
4870
4871
4872
4873
4874
4875
4876
4877
4878
4879
4880
4881
4882
4883
4884
4885
4886
4887
4888
4889
4890
4891
4892
4893
4894
4895

4896

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
02340C
023404
023412
023416
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

£10

MACRO M1200 26 OCT 83 15:22 PAGE 51 3

003774

012214
000001

002012

007250
000001

000004

003774
025146
100000

003700
003702
000002
003704
000004
003706
000006

003710
003712
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

10%:
204 :

BNCOMPLETE NEXT

MOV
1ST
BNE
JSR
MOV
8CC
157
BNE
PRINTF

DOCLN

MOV
JSR
8IC

MOV
MOV
ADD
MOV
ADD
MOV
ADD

MOV
MOV
MOV
MOv
MOV
MOV
MOV
ADD
MOV
RDD
MOV
ADD
MOV

SETVEC

8IS

R1,GPADD(RS)
(R1)

20¢
PC,CONF IG

@1 ,ACFLG

10¢

LSUNIT
INIWUT
oNOOt V

GPADD(RS),R1
PC,.LOPCHK

9100000,ECNT(RS);

(R1),M0D
(R1),0AT
02 ,DAT
(R1),CSA
04 ,CSA
(R1).,CSB
@6,(CS8

(R1)+,VEC
(R1).,PRIO
(R1).,COND
(R1)¢,LOMWLVL
(R1)+,0BOUNC
(R1),0THMOD
(R1),0THDAT
02,0THOAT
(R1),0THCSA
24 ,0THCSA
(R1),,0THCSB
06,0THCSB
(R1),0THVEC

04, 0NXM, 0PRIO7

9100,aM0D

B Be G W WS B 06 B B B4 VY S 00

SEQ 0121

TRAP CsGPHRD
MOV RO,R1

IF DROPPED, GET THE NEXT
8CC NEXT

ELSE SAVE THE ADDRESS

MODE ADDRESS = O ?

IF NOT, BRANCH

ELSE DO AUTO CONFIGURATION FOR THIS 'NIT

AND FLAG THAT WE ARE DOING IT

BRANCH IF ANQOTHER UNIT FOUND

ARE THERE ANY UNITS T0O TEST ?

IF YES, START AGAIN WITH THE FIRST UNIT

ELSE PRINT "NO UNITS FOUND"
MOV ONCDEV, (5P)
MOV o1, (5P)
MOV SP,RO
TRAP CSPNTF
ADD 04 ,5P

ANl RETURN TO THE SUPERVISOR
TRAP CsSOCLN

GEY PARAMETER TABLE ADDRESS IN R}

CHECK THE LOOP CONF IGURATION

FLAG UNIT IS BEING TESTED

SAVE NEw MODE REGISTER ADDRESS

SAVE NEW DATA REGISTER ADDRESS

SAVE NEW CSA REGISTER 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 D1 TTAL INPUT LOOPB.

SAVE OTHER MODW E MOD. ADDRESS

AND DATA REGISTER ADDRESS

AND REGISTER A ADDRESS

AND REGISTER B ADODRESS

AND OTHER MODW.E VECTOR ADDRESS

IGNORE NXM TRAPS
MOV APRIV?, -(SPY
MOV ONXM, - (SP)
MOV o4, (SP)
MOV 3, (<P
TRAP C3$SVECS
ADD #10,5P

SWITCH ON WUT L ED
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INITIALIZE SECTION

4897
4893

4899
4900
4901
4902
4903
4904
4905
4906
4907
4908
4909
4910
4911
4912
4913
4914
4915
4916
4917
4918
4919
4920
4921
4922
4923
4924
4925
4926
4927
4928
4929

4930
4931
4932
4933
4934

4935
4936
4937
4938
4939
4940
4941
4942
4943
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
000412
005737
001407
052702
005737
001402
052702
052702
010237

005037

104421
032700
001402
005237

104432
000352
000000
045
045
040

045
045

F10
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ENDTNIT

SEQ 0122

160176 MOV aM00D ,R1 :+ GET MODE REGISTER CONTENTS
CLRVEC o4 :+ RESTORE NxXM TRAP CATCHER
000004 MOV 04 RO
TRAP CSCVEC
000020 MOV 020,R2 ; ASSUME UNIDENTIFIABLE MODULE
140000 cHe R1,€140000 s IS ID T00 BIG ?
BHIS PSEWLL s IF YES, BRANCH
000010 MOV @10,R2 ; ELSE ASSUME ANALOGUE OUTPUT
ASL R1 : SHIFT QUT TOP BIT
B8CS PSEWL 1 : IF 1D » 177, ID IS ANALOGUE OUTPUT
ASR R2 ;s ELSE ASSUME ANALOGUE INPUT
ASL R1 ;3 SHIFT OUT NEXT BIT
8CsS PSEW1 i IF I0 > 77, ID IS ANALOGUE INPUT
ASR R2 : ELSE ASSUME DIGITAL QUTPUT
ASL Rt : SHIFT QUT TOP BITY
8Cs PSEWL1L s IF IO > 37, ID IS DIGITAL QUTPUT
ASR Re : ELSE ID IS DIGITAL INPUT
000400 PSEWLLl: BIS 0400 ,R2 ;+ FORCE BASIC TESTS TO BE RUN
002232 TST MANTST 1 MANUFACTURING TESTS SELECTED ?
BNE 403 : IF YES, BRANCH
001000 8IS glooo.na ; ELSE FORCE FIELD I/0 TESTS
B8R 03 :
002234 408 ; TST MANIO i MANUFACTURING I/9 TESTS SELECTED ?
B8EQ S0% + IF NOT, BRANCH
004000 8IS 24000,R2 s IF YES, SELECT THEM
003714 ST COND 1 OTHER MODWE CONNECTED ?
8EQ S0 i+ IF NOT, BRANCH
002000 BIS #2000 ,R2 ; ELSE SELECT LOOPBACK TESTS
010000 S0%: 8IS 910000,R2 :+ ASSUME SPECIFICALLY SELECTED TEST
004132 MOV R2 ,CONMSK + SAVE TEST CONTROL MASK
004130 CLR LOTFLA : INIT LOOP ON TEST FLAG
RFLAGS RO ; GET OPERATOR FLAGS
TRAP CSRFLA
000010 BIT oL0T,RO i LOOP ON TEST SELECTED ?
BEQ END : IF NOT, BRANCH
004130 INC LOTFLA : ELSE SET FLAG
END: ExXIT INIT
TRAP CSExIT
.WORD L10024
ACFLG: .WORD 0 : SET IF AUTO CONFIGURATION IS TO BE DONE
LNLIST BEX
116 045 WARN: JASCIZ /¥NeATHE FOLLOWING TESTS MAY GENERATE SIGNALS ON TrHE QUTPUT MODLLE <,
116 04S WARN1: .ASCII /#NeAEXTERNAL EQUIPMENT SHOWD BE DISCONNECTED BEFORE -
120 122 .ASCIZ 7 PROCEDING.
116 045 NTEST: .ASCIZ /«NsANO TESTS WERE RUN CHECK ANSWERS TO STARTUP QUESTTUNS,
116 045 NTEST1: .ASCIZ /«NsANO TESTS WERE RUN ON UNIT #D3sA. -
.EIEL BEX
EV
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024220
024220 104411
4349

431

MACRO M1200 26 OCT 83 15:22 PAGE 51 5

G610

L10024:

TRAP

CS$INIT

SEQ 0123
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INITIALIZE SECTION

4%8
494
496%
4966
4%’
498
499
4970
4971
49°>
4973
4974

: Sedsdddddssisdsdsdaduseddesttedtsdusesutsss
SUBROUTINES USED DURING INITIALISATION. s
sedddsssssssdsssussussssssstlsssssesstuigs

LSBTTL  SETCLX  ROUTINE TO SET UP DELAY COUNTS

t°
H
i
H
H
H
3
:
H
:
H
H
H
H
H
H
H
H
[
H
H
H
H
H
H
L)
H
H
H
]
H
s
H
H
H
H
H
i
H
H
H
H
H
H
H
H
H
'

FUNCTIONAL DESCRIPTION:

THIS ROUTINE SETS UP 3 DELAY VARIABLES CALLED CNT25M, CNTSO00, AND
CNT25, THESE GIVE DELAYS OF APPROXIMATELY 25 MILL ISECONDS, SO0
MICROSECONDS OR 25 MICROSECONDS RESPECTIVELY IF USED AS FOLLOWS: -

MOV CNTXXX, RO
1%: DEC RO
BNE 1

THE COUNTS ARE DERIVED FROM AN L CLOCK IF THERE IS ONE .
OTHERWISE, THE OPERATOR IS ASKED 10 TYPE 2 CHARACTERS ON THE
CONSOLE 6 SECONDS APART
INPUTS:
NONE .
IMPLICIT INPUTS:
IF CNTOSM IS NOT ZERO (ALREADY SET UP), THE ROUTINE DOES NOTHING.
ouTPUTS .
CONSOLE MESSAGE IF THERE TS NO | CLOCK ON THE SYSTEM,
IMPLICIT OUTPUTS:
CNT25M CONTAINS THE COUNT REQUIRED FOR 25 MIt ISECONDS.
CNTSOO CONTAINS THE COUNT REQLIRED FOR S00 MICROSECONDS.
CNT2S CONTAINS THE COUNT REQUIRED FOR 25 MICROSECONDS.
SUBORDINATE ROUTINES USED:

CRLF LINE FEED PRINT ROUTINE .
CLINTY OourMy CLOCK INTERRUPT SERVICE ROUTINE

FUNCTIONAL STIOF EBFFECTS:
RO TO RS ARE CORR'®TED.
IfF A LINE TIME CLOCK IS FOUND, VECTOR 100 IS SET UP SO THAT
INTERRUPTS TO IT ARE IGNORED. THE SETVEC MACRQ CAN RE JSED 10
SEYT P THE VECTOR FOR A DEVICE INTERRPT,

CALL ING SEQ & NCE :

JSR PC, e TCLK

SEQ 0124
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SETCLx

5020
501
5022
S028
5024
5025
S026

502°
5028

5029

5030
5031
5032
5033
5034
5035
5036
5037
5038
5039

S04C
5041
5042
5043
5044
5045
5046

S047
5048

5049
5050
5051
5052
5053
S054

5055

RRUTINE TO SET

024222
024226
024230

024234
024236
024236
024240
024242
024246
024246
024252
024254
0242%6
024256
024262
024266
024272
024276
024300
024 304
024310
024314
024320
024322
024326

024334
024334
024340
024342
024346
024354
024356

024 360
024362
024362
024366
024372
024376
024402
024404

024410
024410
024414
024416
024420
024422
024424
024426
024430

005787
001402
000137

005004

104440
010002
005087

012700
104462
010001

012746
012746
012746
012746
104437
062706
005037
005771
005737
001005
005237
012771

012700
104436
012703
026127
001401
005203

010305

012746
012746
012746
012746
104437
062706

012700
104441
005000
020305
001004
005300
001374
000137

10
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\P DELAY COUNT,

011534
025072

025074
000114

000340
017266

000003

000010
004060

004060

025074
000100

000340
024450
000100

y00003

000010

000000

02454/,

000062

SETCLK:

10¢:

ST
8taQ
JP

CLR
GETPRI

CLR
Cl OCx

SETVEC

CLR
TST
1ST
BNE
INC
MOV

CNT2SM
104
SETEX

R4
R2

CLKFLG
L.R1

o4 ,ONXM, 20340

NXMFLG
8(R1)
NXMFLG
LCLOCK
CLKFLG
#100,8(R1)

H

i+ USE THE L CLOCK
H

LCLOCK: CLRVEC o4

10¢:

<0t

MOV
cHe
8EQ
INC

MOV
SETVEC

SETPRI

CLR
cHP
BNE
OeC
BNE
JHP

o6 ,R3
6(R1), 050,
104

R3

R3,RS

@0

RO
R3,.RS
30¢

RO

2014
USCLOK

®r B @F S+ W O

COUNTERS ALREADY SET UP?
IF NOT, BRANCH
IF YES, EXIT

CLEAR A COUNTER
SAVE CURRENT PRIORITY IN R2
TRAP
MOV
ASSUME THERE IS NO CLOCK wWITH
GET ADORESS OF CLOCK TABLE
MOV
TRAP
MOV

MOV
MOV
MOV
MOV
TRAP
ADD

SET UP CLOCK CSA TRAP

CLEAR NXM FLAG

ACCESS THE CLOCK ADDRESS

DOES THE CLOCK HAVE A REGISTER ?
IF NOT, BRANCH

ELSE FLAG THERE IS A CLOCK CSR
AND SET IT UP TO INTERRUPT

SET VECTOR 4 TO UNUSED POOL
MOV
TRAP
IF 50 HZ, 100 MS = S INTERRUPTS
50 HZ CORRECT?
IF YES, BRANCH
ELSE ALLOW 6 INTERRUPTS

i SAVE NUMBER OF INTERRRUPTS
@100, @KL INT,0340;

SET UP THE CLOCK VECTOR
MOV

MOV

MOV
TRAP
ADD

TO WAIT FOR 1ST INTERRUPT

AND DROP THE PRIORITY
MOV
TRAP

CLEAR RO AND THE CARRY BIT

HAS COUNT BEEN OROPPED ?

If YES, START THE COUNTERS

WAITED TOO LONG ?

IF NOT, WAIT LONGER

If YES, ASSUME NO CLOCK

AR CSR

SEQ 0125

44 RO
CsCveC

2340, -(SP)
L INT, -(SP)
2100, (SP)
o3, -(SP)
CS$SVEC
210,58k

40 ,RO
C$SPRI
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SETCLK

5056
S057
5058
S059
5060
S061
5062
5063
5064
5065
5066
5067

5068

5069
5070
5071
5072
5073
5074
5075
5076
5077
5078
5079
5080
5081
5082
5083
5084

5085

5086
5087
5088
$089
5090
5091
5092
5093
S094
$095
5096

ROUTINE TO SET P DELAY COUNTS

024434
024436
024440
02444.
024444
024446

024450
024452
024454

024456
024456
02446¢
024462
024462
024466
024472
024476
024502
024504
024510
024512
024516

<4520

024524
024526
024530
024532
024534
024536
024540

024542
024542
024544
024546
024546
024552
024556
024562
024566
024570
024574
024600
024602

005005
005204
001376
105205
001374
000435

005303
001401
000002

010200
104441

012746
012746
012746
012746
104437
062706
022626
005737
001402
005071

000241
006005
006004
000241
006005
006004
000524

010200
104441

012746
012746
012746
012746
104437
062706
005737
001402
005071

177560
177562
177564
177566

000340
017316
000100
000003

000010
025074
000000

000340
017316
000100
000003

000010
025074

000000

30%:
40%

KL INT:

408 :

S0s:

. COME HERE IF NOT ENOUGH CLOCK

CLR
INC
BNE
INCB
BNE
B8R

DEC
B8EQ
RTI

SETPRI

SETVEC

cMe
TST
B8EQ
CLR

CLC
ROR
ROR
CcLC
ROR
ROR
B8R

leO

USCLOK: SETPRI R2

: USE THE CONSOLE FOR TIMING

PAGE 5S¢ 2
SEQ Ole2s
RS + CLEAR THE HIGH COUNTER
R4 : COUNT THE DELAY FOR S OR 6 INTERRUPTS
40 :
RS H
404 H
USCLOK s IF TOO LONG, ASSUME NO CLOCw
R3 : 5 OR 6 INTERRUPTS?
404 ; IF YES, TIDY LP
: ELSE KEEP COUNTING
R2 ;: RESTORE THE PRIORITY
MOV R2.R0O
TRAP C8SPRI
0100,8CLINT , 2340; IGNORE FURTHER INTERRUPTS TO VECTOR 100
MOV @340, -(SP)
MOV SCLINT, (SP?
MOV 2100, -(SP)
MOV 23, (sSP)
TRAP C$SVEC
ADD 010,5P
(SP)Ys,(SP). : TIDY UP THE STACK
CLKFLG : CAN WE DISABLE A CLOCK ?
S0 : IF NOT, BRANCH
a(R1) : ELSE, DISABLE CLOCK INTERRUPTS
; DIVIDE THE 100 MILLISECOND COUNTERS
RS ;: By 4 T0 GIVE 25 MILLISECONDS
R4 :
RS :
R4 :
SAVCNT ;: AND SAVE THE COUNT
INTERRUPTS OCCUR BEFORE THE COUNTERS OVERFLOW
: RESTORE THE PRIORITY
MOV R2.RO
TRAP CsSPRI
SETVEC ©100,0CLINT,2340; IGNORE FURTHER INTERRUPTS TO VECTOR 100
MOV &340, (SP)
MOV QCLINT,-(SP)
MOV 2100, -(SP)
MOV 23, -(SP)
TRAP CS$SVEC
ADD 210,5P

TSy
BEQ
CLR

CLKFLG
NOCLOK
a(R1)

TKS=177560
TKB=177562
TPS=177564
PB=177566

: CAN WE DISABLE A CLOCK ?
i+ IF NOT, BRANCH
i ELSE DISABLE CLOCK INTERRUPTS

KEYBOARD STATUS REGISTER
KEYBOARD DATA BWFFER
PRINTER STATUS REGISTER
PRINTER DATA BUFFER
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SEQ 0127
SETCLK  ROUTINE TO SET UP DELAY COUNTS
S097 024606 NOCLOK: SETVEC @60,8TTINT,2340 ; SET UP INTERRUPT VECTOR
024606 012746 000340 MOV 4340, (SP)
024612 012746 024740 MOV OTTINT, -(SP)
024616 012746 000060 MOV 260, -(SP)
024622 012746 000003 MOV #3, (SP)
024626 104437 TRAP C$SVEC
024630 062706 000010 ADD #10,5P
5098 024634 PRINTF oTIMMSG ; 'TYPE 2 CHARACTERS 6 SECONDS APART’
024634 012746 025076 MOV #TIMMSG, -(SP)
024640 012746 000001 MOV a1, (SP)
024644 010600 MOV SP,RO
024646 104417 TRAP C$PNTF
5099 024650 062706 000004 ADD »4,5P
S100 024654 105737 177560 108: TSTB TKS : IS FIRST CHARACTER READY?
S101 024660 100375 BPL 10 i IF NOT, WAIT
S102 024662 013700 . 562 MOV TKB,RO i ELSE GET THE CHARACTER
5103 024666 042700 177600 BIC 0177600,R0O ; DISCARD UNWANTED BITS
5104 024672 020027 000003 CMP RO, @3 : IF *C, RETURN TO SUPERVISOR
S105 024676 001001 BNE 20 :
5106 024700 DOCLN :
. 024700 104444 TRAP C$DCLN
107
S108 024702 013737 177562 177566 20%: MOV TKB, TPB ; NOW ECHO THE CHARACTER
$109 024710 SETPRI 40 ; DROP THE PRIORITY
024710 012700 000000 MOV 40,RO
024714 104441 TRAP C$SPRI
g%xo 024716 012737 000100 177560 MOV 2100, TKS ; ALLOW INTERRUPTS
11
5112 024724 012705 000360 30%: MOV 2240. ,R5 : SET UP MODULO 240 COUNTER
5113 024730 005305 40%: DEC RS : START COUNTING
S114 024732 001376 BNE 40 : RS IS MODULO 240 COUNTER
5115 024734 005204 INC R4 ; UPDATE THE COUNTER
g%%g 024736 000772 BR 304 i 6 SECONDS/240 = 25 MILLISECONDS
5118 024740 TTINT: SETPRI R2 ;: RESTORE THE PRIORITY
024740 010200 MOV R2.RO
024742 104441 TRAP CsSPRI
5119 024744 CLRVEC 60 ; AND THE KEYBOARD VECTOR
024744 012700 000060 MOV #60,R0
024750 104436 TRAP C$CVEC
5120 024752 022626 CMP (SP)+,fSP)e i TIDY UP THE STACK
5121 024754 005037 177560 CLR TKS ; DISABLE INTERRUPTS
5122 024760 013700 177562 MOV TKB,RO ; ELSE GET THE CHARACTER
5123 024764 042700 177600 BIC #177600,R0 ; DISCARD UNWANTED BITS
5124 024770 020027 000003 CMP RO, 03 : IF tC, RETURN TO SUPERVISOR
5125 024774 001001 BNE 10 :
5126 024776 DOCLN :
024776 104444 TRAP C$DCLN
5127 025000 013737 177562 177566 10%: MOV TKB, TPB ; ELSE, ECHO THE CMARACTER
gigg 025006 004737 011542 JSR PC.CRLF ; AND PRINT A LINE FEED
H
gigo ; SAVE THE COUNTERS
1 :
5132 025012 010437 011534 SAVCNT: MOV R4,CNT25M i SAVE THE 25 MILLISECONDS COUNTER
5133 025016 012700 000062 MOV #50. ,RO : NOW DIVIDE By S0

5134 025022 062704 000031 ADD 25. ,R4 i TO NEAREST S50
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SEQ 0Ole28
SETCLK  ROUTINE TO SET WP DELAY COUNTS
5135 025026 005001 CLR R1 i INITIALISE RESWLT
5136 025030 160004 10%$: SuB RO.R4 : REMAINDER <« O ?
5137 025032 002402 BLT 20 i IF YES, BRANCH
5138 025034 005201 INC R1 1+ ELSE INCREMENT RESULT
5139 025036 000774 BR 10$ i+ AND TRY AGAIN
g{:g 025040 010137 011536 20%: MOV R1,CNT500 i SAVE THE 500 MICROSECONDS COUNTER
5142 025044 012700 000024 MOV #20.,RO : NOW DIVIDE BY 20
5143 025050 062701 000012 ADD 910.,R1 : TO NEAREST 20
5144 025054 005002 CLR R2 i INITIALISE RESULT
5145 025056 160001 30%: suB RO,R1 i REMAINDER < O ?
5146 025060 002402 BLT 404 : IF YES, BRANCH
5147 025062 005202 INC R2 ¢ ELSE INCREMENT RESWLT
5148 025064 000774 BR 30% : AND TRY AGAIN
glgg 025066 010237 011540 40%: MOV R2,CNT25 : SAVE THE 25 MICROSECONDS COUNTER
1
glgl 025072 000207 SETEX: RTS PC : RETURN
152
2123 025074 000000 CLKFLG: .WORD O : SET IF DRS FINDS A CLOCK WITH A CSR
154
5155 .NLIST BEX
5156 025076 045 116 04S TIMMSG: .ASCIZ /wNSATYPE 2 CHARACTERS 6 SECONDS APART >/
5157 LLIST  BEX
5158 .EVEN
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SEQ 0129
LOPCHK  LOOPBACK CHECKING ROUTINE.
2160 .SBTTL LOPCHK - LOOPBACK CHECKING ROUTINE.
161
5162 it
2165 : FUNCTIONAL DESCRIPTION:
164 H
5165 ; IF UNIT LS$LUN IN THE HARDWARE P TABLE IS SPECIFIED AS LOOPED, THE
5166 ; ROUTINE CHECKS THAT THE OTHER MODULE CAN BE ADDRESSED AND THAT IT
S167 : IS THE CORRECT TYPE FOR LOOPING TO THE UUT. IF EITHER CHECK FAILS,
5168 ; A MESSAGE IS PRINTED AND THE UNIT IS FLAGGED IN THE P TABLE AS NOT
S169 ; LOOPED.
5170 H
S171 : INPUTS:
5172 :
5173 ; LSLUN NUMBER OF UNIT TO CHECK
5174 : LOPFLG - ADDRESS OF FLAG FOR UNIT O. IF THE FLAG FOR UNIT LS$LUN
5175 : IS NON ZERO, THE UNIT HAS BEEN CHECKED AND THE ROUTINE
5176 : DOES NOTHING.
5177 ;
5178 : IMPLICIT INPUTS:
5179 :
5180 : THE HARDWARE P TABLE.
5181 :
5182 : OUTPUTS:
5183 :
5184 : IF MODUWES SPECIFIED AS 'OTHER' IN THE HARDWARE QUESTIONS DO NOT
5185 ; RESPOND OR ARE NOT OF THE CORRECT TYPE FOR LOOPING. AN ERROR
gigg ; MESSAGE IS PRINTED.
5188 ; LOPFLG FOR THE SPECIFIED UNIT IS SET TO FLAG THAT THE LOOPBACK
g{gg ; CONF IGURATION HAS BEEN CHECKED.
§%gé : IMPLICIT OUTPUTS:
> :
5193 ; IF THE CONFIGURATION IS NOT CORRECT, THE INCORRECT MODULES ARE
g%gg ; FLAGGED AS NO LONGER LOOPED IN THE HARDWARE P TABLE.
2%3? : SUBORDINATE ROUTINES USED:
gigg ; NXM : NON EXISTANT MEMORY TRAP RQUTINE.
gggg ; FUNCTIONAL SIDE EFFECTS:
5202 ; IF A LOOPED MODULE DOES NOT CHECK CORRECTLY, IT IS FLAGGED AS
gggz ; NOT LOOPED IN THE HARDWARE P TABLE.
5205 ; CALLING SEQUENCE :
5206 :
5207 ; JSR PC,LOPCHK
5208 ;
5209 : -
S210
S211 025146 LOPCHK ;
5212 025146 010146 MOV R1,-(SP) ; SAVE REGISTERS R1 TO R3
S213 025150 010246 MOV R2,-(SP) ;
2313 025152 01C346 MOV R3,-(SP)
1

5216 025154 013701 002074 MOV LSLUN,R1 : GET UNIT OFFSET
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MISCELLANEOUS SECTIONS MACRO M1200 26 OCT 83 15:22 PAGE 53 1
LOOPBACK CHECKING ROUTINE.

LOPCHK

5217
5218
5219
5220
Se21
S5e22
5223

S224
5225
5226
5227
5228
5229
5230
5231
5232

5233
5234
5235
5236
5237

5238
5239
5240
5241
5242
5243
5244
5245
5246
5247
5248
5249
5250
5251
5252
5253
5254
5255

025160
025162
025166
025170

025174
025200
025200
025204
025210
025214
025220
025222

025226
025232
025236
025240
025244
025250
025254
025256
025256
025262
025266
025272
025274
025276
025302

025304
025312
025314
025314
025320
025324
025330
025332
025334
025340

025342
025350
025352
025356
025364
025366
025374
025376

025400
025406
025410
025414
025422
025424

006301
005761
001402
000137

005237

012746
012746
012746
012746
104437
062706

016102
005762
001574
005037
005772
005737
001413

016246
012746
012746
010600
104417
062706
000534

027227
103413

016246
012746
012746
010600
104417
062706
000515

027227
103013
012703
027227
103471
027227
101065
000514

027227
103007
012703
027227
101052
000501

0V4070
025630
004070
000340
017266
000004
000003
000010

003774
000006

004060

000010
004060

000014
025646
000002

000006

000014

000014
025723
000002

000006

000000

025771
000014

000014

000000

026067
000014

140000

020000

020000

037400

040000

017400

10$:
20%:

30%:

404%:

S0$:

60$:

ASL
TST
BEQ
JMP

INC
SETVEC

MOV
1ST
8EQ
CLR
TST
TST
BEQ
PRINTF

B8R

CMP
BLO
PRINTF

BR

cMP
BHIS
MOV
cMP
BLO
CcmMpP
BHI
BR

CMP
BHIS
MOV
CMP
BHI
BR

R1
LOPFLG(R1)
20$

LOPEX

LOPFLG
@4, ONXM, #PRIO7

GPADD(R1),.Re
6(R2)

LOPEX

NXMFLG
810(R2)
NXMFLG

40
&L0P1,14(R2)

110$

@14(R2), 4140000

504
#L0P2,14(R2)

110¢

a(R2), 020000
603

HLOP3,R3
214(R2), 220000
100
@14(R2),037400
100¢$

LOPEX

8(R2), 440000
70$

oL 0P4 ,R3
814(R2),417400
1003

LOPEX

LOOP CONF IGURATION ALREADY CHECKED ?

IF NOT,
EXIT

CHECK IT

: SHOW CONFIGURATION IS CHEC<CED

®e @e ®e 9e w0 we @ o

®e B e Be we Se

: SET UP NXM VECTOR

MOV
MOV
MOV
MOV
TRAP
ADD

GET UNIT'S P TABLE

IS UNIT LOOPED ?

IF NOT, EXIT

ELSE CLEAR NXM FLAG

ACCESS THE OTHER UNIT ADDRESS
DOES OTHER UNIT EXIST ?

IF YES, BRANCH

SEQ 0130

QPRIO.?. '(
ONXM, (SP
#4, (SP)
@3, -(SP)
C$SVEC
€10,5P

SP)
)

ELSE PRINT 'OTHER UNIT DOESN‘'T RESPOND’

MOV

MOV

MOV

MOV

TRAP

ADD
AND DESELECT LOOPING

IS OTHER UNIT Ixvll ?

IF YES., BRANCH

ELSE PRINT 'OTHER UNIT NOT Ixvil-
MOV
MOV
MOV
MOV
TRAP
ADD

DESELECT LOOPING

IS WT DIGITAL INPUT ?

IF NOT, BRANCH

SAVE DIGITAL INPUT MESSAGE ADORESS
IS OTHER UNIT DIGITAL OUTPUT ?

IF NOT, DESELECT LOOPING

OTHERWLSE, DO NOTHING

IS WT DIGITAL OUTPU ?
IF NOT, BRANCH

SAVE DIGITAL OQUTPUT ME,SAGE ADDRESS

IS OTHER UNIT DIGITAL INPUT ?
IF NOT, DESELECT LOOPING
OTHERWISE DO NOTHING

14(R2), (SP)
4LO0P1, (SP)
82, (SP)
SP,.RO

CSPNTF

26, SP

14(R2), (SP°
aoP2, (SP)
22, (SP)
SP,RO

CSPNTF

o, P
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%€Q 0131
LOPCHX  LOOPBACK CHECKING ROUTINE.

3256 025426 027227 000000 100000 70%: cHP 8(R2), 100000 + IS UNIT ANALOGUE INPUT ?

<57 025434 103013 BHIS 804 1 IF NOT, BRANCH

5258 025436 012703 026166 MOV oLOPS,RS 3 SAVE ANALOGUE INPUT MESSAGE AODRESS

9259 025442 027227 000014 100000 CHP 814(R2), 0100000 ; IS OTHER UNIT ANALOGUE OQUTPUT ?

5260 025450 103437 eLo 1004 + IF NOT, DESELECT LOOPING

5261 025452 027227 000014 137400 cMP 814(R2),0137400

5262 025460 101033 8mI 1004 }

gggz 025462 000462 B8R LOPEX + OTHERWISE, DO NOTHING

5365 025464 027227 000000 140000 80%: cMp 8(R2), #140000 3 IS WT ANALOGUE INPUT ?

5266 025472 103012 BHIS 904 3 IF NOT, BRANCH

3267 025474 012703 026265 MOV o OP6 ,R3 : SAVE ANALOGUE OuUTPUT MESSAGE ADDRE 5S

5268 025500 027227 000014 040000 cMe 814(R2), 040000 ; IS OTHER UNIT ANALOGUE INPUT ?

5269 025506 103420 8LO 100 s IF NOT, DESELECT LOOPING

5270 025510 027227 000014 077400 CHP 814(R2),077400

gg;l 025516 101444 8LOS LOPE x s+ IF YES, DO NOTHING

2

5273 025520 904 : PRINTE  0LOP7,(R2) 1 PRINT ‘UNKNOWN MODWE CANNOT BE LOGPED’
025520 011246 MOV (R2), -(SP)
025522 012746 026365 MOV oLoP7, (5P)
025526 012746 000002 MOV 02, (SP)
025532 010600 MOV SP,RO
025534 104417 TRAP CSPNTF
025536 062706 000006 ADD oo ,SP

5274 025542 005062 000006 CLR 6(R2) 3 CLEAR P TABLE LOOPED PARAMETER

gg;z 025546 000430 BR LOPEX 1 AND EXIT

5277 025550 100¢: PRINTF R3,(R2),14(R2) ; PRINT 'CAN'T BE LOOPED
025550 016246 000014 MOV 14(R2), -(SP)}
025554 011246 MOV (R2), -(SP)
025556 010346 MOV R3. (SP)
025560 012746 000003 MOV 03, (SP)
025564 010600 MOV SP,RO
025566 104417 TRAP CSPNTF

278 025570 062706 000010 ADD ®10,5P

5279 025574 005062 000006 110%: CLR 6(R2) t CLEAR P TABLE LOOPED PARAMETER

5280 025600 PRINTF oL OPDES,L LN i+ PRINT LOOPING DESELECTED
025600 013746 002074 MOV LILUN, (SP)
025604 012746 026444 MOV ML OPDES, (SP)
025610 012746 000002 MOV 2, (5P)
025614 010600 MOV SP RO
025616 104417 TRAP CSPNTF
025620 062706 000006 ADD 06, SP

gggé 025624 004737 011570 JSR PC.WRD1 1 WALIT FOR OPERATOR TQ TYPE RETLRN

5283 025630 LOPEX: CLRVEC o4 1 RESTORE SUPERVISOR NXM TRAP
025630 012700 000004 MOv e4 ,R0
025634 104436 TRaP CSCVEC

5284 025636 012603 MOV (sP).,R3 1 RESTORE REGISTERS R1 TO R3S

5285 025640 012602 MOV (SP)s R ’

5286 025642 012601 MOV (5P). R} :

g?g; 025644 000207 R1S PC i AND RE TURN

2

5289 LNIST BEX

5290

S¢91 025646 04% 116 062 L0P): AGCIZ  /eNCSAOTHER DEVICE AT s00mA DOES NOT RESPOND.



MISCEL L ANEOUS SECT TONS

L OPCHK

SV
S529%
5294
5295
S529%
529°
5298
5299
5300
5301
5302
5303
S304
5305
5306
S307
5308
S309
5310
5311
S312

025728

025711
026062

02606
026161

026166
026260

026265
026360

026365
026444

045

045
040

045
040

045
040

045
040

045
045

MACRU M1.°00
LOOPBACK CHECKING ROUTINE .

116

116
04sS

116
045

116
045

116
045

116
116

J6 0CT 8% 15:.0.
062 L10P2: JASCIZ
062 LOPS: LASCI1I
117 LASCI™
062 LOPA: .ASCII
117 .ASCIZ
062 LOPS: .ASCII
117 .ASCIZ
062 LOP6: ASCII
117 ASCIZ
062 LOP7: .ASCIZ
045 LOPDES: .ASCIZ

LIST

.EVEN

Cll

—

PAGE S8 8
\SN2SAOTHER DEVICE AT w06%A NOT Iavii.:
/INngOIGIYAL INPUT AT #06%A CANNOT BE LOOPED TO DEVICE AT/
/ 4806/
/iNg:AOIGIYAL OUTPUT AT #06%A CANNOT BE LOOPED TO DFVICE AT/
/ 806/
/INS:AANALOGUE INPUT AT #068A CANNOT BE LOCPED TO DEVICE AT/
/7 406/
/dzg:ﬁANALOGUE QUTPUT AT #06%A CANNOT BE LOOPED TO DEVICE AT~/
/ /
/SN2SAUNKNOWN MODULE AT w06sA CANNOT BE LOOPED, 7
\SNSALOOPING DESELECTED FOR UNIT #D2wA ., \
BEX

SEQ 0182



MISCELL ANE OUS SECTIONS
AUTODROP SECTION

5514
531%
5316
S31°
S3i18
5319
5320
5321
5322
532X

5324
5331

5332
5333
5334
S533S
5336
5337
5338
5339
5340
534)

5342
5343

5344

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

005737
001404

013700
104451

104444
012700
104436

104461

MACRUO M1000

000340
017266
OovO004
000003

000010
004060
155126

004060

002074

000004

D11

o6 OCT 8% 15:00 PAGE 5S4

SEQ 0133
LSRTTL  AUTODROP SECTION
‘00
i THIS CODE IS EXECUTED IMMEDIATELY AFTER THE INITIALIZE COOE IF
i THE 'ADR” FLAG WAS SET. TME UNIT(S) UNDER TEST ARE CHECKED TO
i SEE IF THEY WILL RESPOND. THOSE THAT DON‘'T ARE IMMEDIATEL v
: DROPPED FROM TESTING.
:
BCONAUTO
LS$AUTO: :
SETVEC 04,0NXM,0PRIO7 ; SET UP NON EXISTENT MEMORY TRAP VEZTOR.
MOV OPRIO7, (SP)
MOV oNXM, (SP)
MOV 04, (SP)
MOV @3, (5P)
TRAP CSSVEC
ADD 210,5P
CLR NXMF LG : CLEAR NON - EXISTENT MEMORY FLAG
1T oD : REFERENCE MEMORY ADDRESS FOR THE DEVICE

: TO SEE IF IT EXISTS.

i IF THE DEVICE DOESN'T EXIST, THE RESULTANT TRAP TO VECTOR 04 WILL
i CAUSE THE FLAG NXMFLG 'O BE SET (SEE INTERRUPT ROUTINE NXM).

TST NXMF LG i WAS THERE A TRAP ?
BEQ 10% i BRANCH IF NOT
0O0o0v LSLUN : ELSE DROP THE DEVICE
MOV LSLUN,RO
TRAP CsD0DV
OOCLN :+ CLEAN P CODE.
TRAP CS$OCLN
108 CLRVEC o4 i RET RN VECTOR 04 TO NORMAL STATE
MOv #4 ,RO
TRAP CsCVEC
ENDAUTO

L10025:;
TRAP C$AUTO



MISCELL ANEOUS SECTIONS  MACRO M100

CLEAN®

S34e
584"
5348
5349
5350
S351
5352
5353

5354
5363
S3c4

5365

5366
5378
5379
5380
5381

CODING SECTION

026600
026600

026600
026600
026602
026602
026604

026606
026606
026606

104433

104432
000002

104412

26 OCT 88 15:22 PAGE 5Y

.SBTTL

4

Ell

CLEANUP CODING SECTICN

t THE CLEANUP CODING SECTION CONTAINS THE CODING THAT 1S PERFORMED
: AFTER THE HARDWARE TESTS HAVE BEEN PERFORMED.

BGNCLN

BRESET
EXIT

.EVEN
ENDCLN

CLN

LSCLEAN: :

: DO A BUS RESET TO SWITCH "

L10026;

ALL LEDS
TRAP

TRAP
. WORD

TRAP

CSRESET
CSEXIT

L10026 - .

CSsCLEAN

SEQ 0134



MISCELLANE OUS SECTIONS  MACRQO M1.200

DROP UNIT SECTION

5383
5384
5385
5386
5387
5388
5389
5390

5391
5400
5401
5402
5403
5404

5405
5406
540~

5408
5420
5421
5422
S423
5424
5425
5426

026610
026610

026610
026612
026620
026622
026622
026624
026630
0266 34
026636
026640

026644
026644
026646

026650

026700
026700
026700

010026
112760
014600

010046
012746
012746
010600
104817
06™706

000167
000030

045

104453

000001

026650

000002

000006

116

26 OCT 83 15:00

.SBTTL DROP UNIT SECTION

‘.0

PAGE So

11

: THE DROP-UNIT SECTION CONTAINS THE COOING THAT CAUSES A DEVICE
: TO NO LONGER BE TESTED.

004034

045 DROPD:

B8GNOU

MOV
MOVB
MOV
PRINTF

EXIT

NLIST
.ASCIZ
LIST
.EVEN

ENDDU

RO,(5P)

@1 ,DROPED(RO)

(SP),RO
o0ROPD, RO

ou

BE X

/SNSAUNIT «D2«A DROPPED~/

BE X

L$OV: :

SAVE RO CONTENTS
FLAG UNIT DROPPED IN PARAM TABLE
GET ORIGINAIL. RO CONTENTS

"UNIT DROPFPED’

MOV
MOV
MOV
MOV
TRAP
ADD

.WORD
. WORD

L10027;
TRAP

SEQ 0135

RO, (SP)
QOROPD,
@2, (SP)
SP,.RO
CSPNTF
06 ,5P

(sP:

Js P
L10027-2 .

CsO.
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ADD UNIT SECTION

5428
549
5430
5431
5432
S433
54 34
5435
5436

5437
5446
544~
5448
5449

5450
5462
5463
5464
5465

S466
S467
5468
S409

026702
026702

026702
026706

026 706
026710

026712
026712
026712

026714

105060

000167
000000

104452

004034

26 OCY 83 15:02

PAGE S/

.SBTTL  ADD UNIT SECTION

*» e

SN

THE ADD UNIT SECTION CONTAINS ANY CODE THE PROGRAMMER WISHES

TO BE EXECUTED IN CONJUNCTION WITH THE ADDING OF A UNIT BACK

TO THE TEST

BGNAU

CLRB
ex]?

.EVEN
ENDAU

END™OD

CrCLE,

DROPED(RO)

ay

LSAJ::

L 10020:

. WORD
.WORC

“RAP

: FLAG UNIT NOT DROPPED IN PARAM TABLE

J$ e

5EQ 0134

L10030 2 .

CsAy



HARDWARE TE ST

MACRU M1.00 6 OCT 8% 15:2, PAGE SA

ADD (NIT SECTION

5471
5482
5483
5518
5519 026714
5520
5521
SS82¢
5523
5524
5525
S53¢
5538 026714
026714
5539 026714
5540 026720
5541 026722
5542 026724
5543 026726
5544 0267382
026732
026736
026742
026746
026752
026754
5545 026760
5546 026764
5547 026770
5548 026774
5549 026776
5550 027002
027002
5551 027004
5552 027006
5553 027010
5554 027012
5555 027016
5556 027020
5557 027022
027022
027024
027026
027030
5558 027032
027032
027032
5559 027034
5560 027036
5561 027040
5562 027042
5563 027044
027044
027050
5954 027052
027052
5565 027054

004737 011714
000417
027116
103465
005037 004144

012746 000340
012746 027112
012746 000004
012746 000003
104437

062706 000010
013701 003700
162701 000002
012702 000004
005003

062701 000002

104404
005004
005711
005704
004737 012146
001405
005203

104456
000145
027150
007634

104405
005302
001357
005703
001404

013700 002074
104451

104444
005737 0027247

HT1

.TITLE HAROWARE TESTS

.SBYTL TEST 1: REGISTFR NXM TEST.

BGNMOD

SEQ 0137

1000800000000 28080004000808000000000808000000000000060880000800800080000000606000

TEST 1 - REGISTER NxM TEST.

: THIS TEST CHECKS THAT ACCESSING THE DEVICE MODE, CATA, CSA AND

; CSB REGISTERS (IF PRESENT) DOES NOT CAUSE A NXM TRAP,

1000600000000 80000000080000000800000000000008000000000000000000000048000000000

BGNTST

CALL

. WORD
TSHO1
8Cs
CLR
SETVEC

ITRAC1: MOV
SuUB
MOV
CLR

10%; ADD
BGNSEG

CLR
151
TS7T
CALL
BEQ
INC
€ RRHRD

20¢: ENDSEG

OtC
151
8tQ
D0O0v
DOCLN

30 : 151

SELECT
417

Ex@vl
ITRCNY

4 , 0 .OCATE , 8PRIO7

M00,R1
e2,.R1
04 .R2
RS

o2 .R1

R4
(R1)
Ra
INSERT
208

R3
101,E101,EERA

R2
104
R3
30
LSLUN

QvpP

T1::

sCALL SELECT ROUTINE

s:GIVE TEST PARAMETER

iGIVE TEST HEADER ADDRESS

: IF CARRY IS SET, EXIT TEST

iCLEAR ITERATION COUNTER

iSET UP INTERRUPT ROUTINE
MOV
MOV
MOV
MOV
TRAP
ADD

sGET FIRST REGISTER ADDRESS

iSET COUNTER FOR 4 REGISTERS

;CLEAR _OCATION FOR ERROR MARK

;GET REGISTER ADDRESS

TRAP

H

i TEST REGISTER ADORESS

:WAS THERE A TRAP?

1SKIP BRANCH IF SFI IS SET

: IF NO, BRANCH

iMARK THE ERROR

;ERROR MANDLER
TRAP
.WORD
.WORD
. WORD

10000 :

TRAP
1ALL REGISTERS TESTED
s IF NO, BRANCH
1WAS THERE AN ERROR
sIF NO, DON'T DROP THE UNIT
sOROP THE UNIT UNDER TEST
MOV
TRAP
tRUN TE CLEAN UP ROUTINE
TRAP

115 QUICK VERIFY Pasy SELECTED?

#PRIO’, -(SP)
LOCATE, (SP)
04, (SP)

3, (SP)
CsSVeC

C$BSEG

CSERMRD
101
€101
EERA

CSESEG

LS UNRO
(o Yol0,0.

CIOCLN
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SEQ 0138
TEST 1: REGISTER NXM TEST.
5566 027060 001007 BNE ExQ@Qvl 1 IF YES EXIT TEST
5567 027062 005237 oOv4alaa INC ITRCNT s ITERATION COUNTER 1}
5568 027066 023737 004146 004144 cp ITRODEF , ITRCNT sDEFAULT ITERATION EXECUTED
8569 027074 001401 8EQ ExQvl s IF YES EXIT TEST
S570 027076 000730 8R ITRAC! 1 IF NO, TEST ITERATION
5571 027100 Ex@vl: CLRVEC &4 :
027100 012700 000004 MOV 04 RO
027104 104436 TRAP CSCVEC
5577 027106 TSTENL. EXITY 787
027106 10443; TRAP CsexIT
<58 027110 000106 .WORD L100%1 .,
5590 027112 BGNSRY  LOCATE ;SERVICE ROUTINE LOCATE
027112 LOCATE: :
5591 027112 005204 INC R4 : INCREMENTS R4 IF A TRAP T0 4
5592 027114 ENDOSRYV :+HAS OCCURRED
027114 L10032:
027114 000002 RTI
5593
5594 .NLIST BEX
5595 027116 045 123 062 TSHOLl:: .ASCIZ /wS2eAREGISTER NXM TEST.sN/
5596 027150 122 105 107 E101: LASCIZ /REGISTER ADDRESSING ERROR TRAP T0 4/
5597 LIST BE X
5598 .EVEN
5599
5600 027216 ENDTST
027216 L10031:

027216 104401 TRAP CsETST
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TEST 2:

5608
5609
Sol10
Sell
5612
5613
5614

5615
5616
5617
5618
5619
5620
5621
5622
5623
5624
5625

5626
5627
5628
5629
5630
5631
5632
5633
5634

5635

5636
5637
5638
5639

5640

5641
5642
5643
5644
5645

5646

RESET TEST

027220
027220
027220
027224
027226
027230
027232
027236
027240
027244
027250
027254
027256
027256
027260
027262
027264
027266
027272
027274
027276
027300
027302
027304
027306
027310
027310
027312
027312
027314
027322
027326
027330
027330
027332
027334
027336
027340
027340
027342
027350
027356
027362
027364
027364
027366
027370
027372
027374
027374
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
000311
027703
007724

104406
052777
032777
004737
001004

104457
000312
027770
007724

104405

JLL

26 OCT 83 15:22 PAGE 60

.SBTTL TEST 2: RESET TEST
1000680000000000000000000000040004000000000000000000000000000400000004000000020
; TEST 2 - RESET TEST,

: THIS TEST CHECKS THAT THE DEVICE REGISTERS ARE CORRECTLY SET OR RESET

: AFTER A BUS RESET, IN THE MOD REGISTER ONLY THE LED BIT IS TESTED .
3"...“.‘..““‘.‘0““‘0.“‘00“.“““‘““““.“.“‘...““....0‘.“.‘.
BONTST .
2::
011714 CALL SELECT s CALL SELECY ROUTINE
. WORD 417 sGIVE TEST PARAMETER
TSHD? ;GIVE TEST HEADER ADDRESS
B8CS ExQve :IF CARRY IS SET, EXIT TEST
004144 CLR ITRCNT ;CLEAR ITERATION COUNTER
ITRAC2: CLR R1 ;CLEAR TEMPORARY STORE
00413%2 MOVB CONMSK ,R1 :GET MODUWE TYPE
000020 BIT 820 .R1 :DON'T TEST SPECIAL MODWLES
012146 CALL INSERT :SKIP BRANCH IF 'SFI' IS SET
BEQ 10 :BRANCH IF NO SPEC. MODULE
ERRSOFT 200,E200.EERG :ERROR HANDLER
TRAP CSERSOF T
.WORD 200
.WORD E200
. WORD EERG
177777 10%: MOV & 1,R2 sMODWE IDENTIFICATION
20$: INC R2 e e
ASR R1 $een
B8CC 20 Pe..
ASL R2 tMULTYPLY BY 10 TO GEY TABLE
ASL R2 ;OFFSET
ASL R2 e
CLR R3 :START WITH DAY REGISTER
BGNSEG
TRAP C$BSEG
BRESET ;00 A BUS RESET
TRAP CSRESET
000100 154356 BIT €100,aM00 ;1S LED BIT CLEARED ?
012146 CALL INSERT ;SKIP BRANCH IF “SFI+« IS SET
B8EQ 308 ;BRANCH IF YES
ERRSOFT 201,E201,.EERG 1 ERROR HANOLER
TRAP CSERSOFT
. WORD 201
.WORD €201
. WORD EERG
30$: CkLOOP H
TRAP CsCLPL
000100 154330 BIS 2100,aM0D sSWITCH ON THE MODULE LED
000100 154322 8IT €100,3M0D :IS LED BIT NOW SET ?
012146 CALL INSERT 1SKIP BRANCH IF *SFI IS SET
BNE 408 tBRANCH IF YES
ERRSOFT 202,E202.EERG ;ERROR HANDLER
TRAP CSERSOF T
. WORD 202
.WORD €202
. WORD EERG
40¢% ; ENDSEG H
10000%:
TRAP CSESEL

SEQ 0139
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TEST 2:

5647
5648
5649

5650

5651
5652
5653
5654
5655
5656
5657
5658
5659
5660
5661
5662
5663

5679

5681
5682
5683
5684
5685
5686
5687
5688
5689
5690
5691
5692

RESET TEST

027376
027402
027406
027406
027410
027410
027412
027420
027426
027432
027434
027436
027444
027446
027452
027460
027466
027472
027474
027474
027476
027500
027502
027504
027504
027506
027510
027514
027516
027522
027526
027530
027530
027530
027532
027536
027540
027544
027552
027554
027556
027556
027560

027562
027605
027703
027770
030035

030102
030112
030122
030132

013705
062702

104404

104433
052777
016237
011537
005703
001006
032737
001402
005037
042737
023737
004737
001404

104457
000313
030035
007664

104406
005203
022703
001405
062702
062705
000734

104405
005737
001007
005237
023737
001401
00063(

104432
000362

045
123
114
114
122

000000
000000
000000
000000

003702
000002

000100
030102
004064

000005

004064
000040
004062
012146

000003

000002
000002

002242

004144
004146

123
120
105
105
105

000000
000000
000000
000000

ocCT 83

154260
004062

004132

004064
004064

004144

062
105
104
104
107

000000
000000
100000
100200

15:22 PAGE 60 1

S0$:

60%:

708 :

80%:

EXQV2:

TSHDZ: :
€200:
€201:
€202:
€E203:

RSAV:

MOv
ADD
BGNSEG

BRESET

8IS
MOV
MOV
TST
BNE
BIT
8EQ
CLR
8IC
CMP
CALL
8EQ
ERRSOF T

CKLOOP

INC
CMP
BEG
ADD
ADD

B8R
ENDSEG

TST
BNE
INC
cMP
BEQ
B8R
EXIT

NLIST
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.EVEN

.WORD
.WORD
.WORD
.WORD
LIST
.EVEN

Il L

DAT,RS
82,R2

€100,aM00
RSAV(R2),G00D
8R5,BAD

R3

60

&5, CONMSK

60

BAD

©40,BAD
GO0D,BAD
INSERT

704

203,203 ,EERB

R3
OS.RS
80s
@2,R2
#2.RS
50%

QvP

ExQve

ITRCNT
ITRDEF , TTRCNT
EXQve

ITRACZ

TST

BEX

/9S28ARESET TEST.wN/
/SPECIAL MODULE FOUND -

tGET FIRST REGISTER ADORESS
tPOINT TABLE OFFSET TO DAT CONT.

TRAP C$BSEG
;00 A BUS RESET
TRAP

CSRESET
;SWITCH ON THE MODULE LED
tGET FIRST COMPARE CONTENTS FROM TABLE
:GET FIRST REGISTER CONTENTS
: IS THIS THE DAT REGISTER?
: IF NO, BRANCH
IS THIS AN INPUT MODWLE?
: IF NO, BRANCH
:IF YES, CLEAR DAT CONTENTS
;MASK QUT OPL BIT FOR ANA. OUTPUT
:CMP TABLE CONT.WITH REG. CONT,

:SKIP BRANCH IF "SFI' IS SET

; ERROR HANDLER
TRAP CSERSOFT
. WORD 203
.WORD  E203
.WORD  EERB
TRAP CsCLP1

:COUNTER FOR NEXT REGISTER

:3 REGISTERS TESTED ?

:BRANCH IF YES

;sLOAD NEXT TABLE ADDR.

:LOAD NEXT REGISTER ADDR.

H

10001%$:

TRAP CSESEG

;IS QUICK VERIFY PASS SELECTED?
:IF YES EXIT TEST

: ITERATION COUNTER + 1

:DEFAULT ITERATION EXECUTED

sIF YES EXIT TEST

: IF NO, TEST ITERATION

TRAP
.WORD

CSEXIT
L10033 .

CAN’'T BE TESTED WITH THIS DIAGNOSTIC ~/

/LED BIT IN MOD REGISTER NOT CLEARED AFTER BUS RESET
/LED BIT IN MOD REGISTER CAN'T BE SET/

/REGISTER INCURRECT

AFTER BUS RESET ~

;MASKS FOR DIGITAL INPUT

tMASKS FOR DIGITAL QUTPUT
sMASKS FOR ANALOGUE INPUT
;MASKS FOR ANALOGUE QOuTPUT

SEQ 0140
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SEQ 0141
TEST 2: RESET TEST

5693 03C142 ENDTST

030142 L10033:
030142 104401 TRAP CSETST
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TEST 3: REGISTER R/W BIT TEST.

5695
5696
5697
5698
5699
5700
S701
5702

5703
5704
5705
5706
5707

5708
5709
5710
5711
5712
5713

5714

5715
5716
5717
5718
5719
5720
5721
5722
5723
5724
5725
5726
5727
5728
5729
5730
5731
5732
5733
5734
5735
5736
5737
5738

5739
5740
5741

030144
030144
030144
030150
030152
030154
030156
030156
030160
030162
030166
030172
030176
030202
030204
030204
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
030332
030336

004737
000417
030626
103002

104432
001144
005037
113701
032701
004737
001404

104457
000454
030652
007724

012700
104441
005001
113701
012702
0052C2
006201
103375
006302
006302
006302
005003
013737
012737
016237
004737
005203
022703
001406
062702
062737
000756

104404
113701
032701
001515

011714

004144
004132
000020
012146

000340

004132
177777

003700
000455
031264
010440

000004

000002
000002

004132
000001

010760
007200
010754

010760

M11

PAGE 61
LSBTTL TEST 3: REGISTER R/wW BIT TEST.
(9000008080000 0080000400800030008008800004008080000080080800000000000000000400
H TEST 3 - REGISTER R/W BIT TEST.
: THIS TEST CHECKS THAT THE READ/WRITE BITS OF EACH REGISTER CAN ALL BE
:SET, ALL CLEARED AND INDIVIDUALLY SET.
(0000000080880 0004208480808400040000800000008800800000800008000000400000000404
BGNTST
73::
CALL SELECT ;CALL SELECT ROUTINE
.WORD 417 ;s TEST SELECT MASK
TSHO3 ; TEST HEADER ADDRESS
B8CC 18 :IF CARRY IS SET, DON'T BRANCH
EXIT TS7 ;EXIT TEST IF CARRY IS SET
TRAP CSEXIT
.WORD L10034
1%: CLR ITRCNT ;:CLEAR ITERATION COUNTER
MOVB CONMSK,R1 ;GET MODUWLE TYPE
BIT 020.R1 ;:TEST ONLY ANAL.+ DIGITAL MODWES
CALL INSERT :SKIP BRANCH IF “SFI' IS SET
BEQ ITRAC3 P
ERRSOFT 300,E300,EERG ;: ERROR HANDLER
TRAP CSERSOFT
.WORD 300
.WORD E300
.WORD EERG
ITRAC3: SETPRI &PRIO? ;DISABLE INTERRUPTS
MOV 9PRIO7,RO
TRAP C$SPRI
CLR R1 ;CLEAR TEMPORARY STORE
MOv8 CONMSK ,R1 ;GET MODUWLE TYPE
MOV o 1,R2 :
10 : INC R2 ;MODULE IDENTIFICATION
ASR R1 N
8CcC 108 P e
ASL R2 sMULTYPLY BY 8. TO GET TABLE
ASL R2 ;OFFSET
ASL R2 :
CLR R3 ;START WITH MOD REGISTER
MOV MOD,REGADD ;LOAD FIRST REGISTER ADDRESS
20¢$: MOV ©301. .ERRNBR :LOAD FIRST ERROR NUMBER
MOV RWMAK(R2 ) ,MASK :GET R/W MASK FORM TABLE
CALL REGTS1 ;CALL REGISTER TESTY
INC R3 ;COUNTER FOR NEXT REGISTER
CHMP #4 ,R3 ;184 REGISTERS TESTED ?
BEQ 30 :BRANCH IF YES
ADD @2 . R2 ;LOAD NEXT TABLE ADOR.
ADD &2 ,REGADD iNEXT REGISTER ADDRESS
B8R 208 ;:TEST AGAIN WITH NEW PARAMETER

:THE FOLLOWING CODE IS FOR TESTING THE RT1 BIT IN A DIGITAL INPUT MODULE.

30%:

MOvB
BIT
8EQ

BGNSEG

CONMSK ,R1
41 ,R1
708

TRAP C$BSEG
;:GET MODUWE TYPE
: IS MODULE A DIGITAL INPUT?

;:BRANCH IF NO

SEQ 0142
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TEST 3: REGISTER R/W BIT TEST.

5742
5743
5744
5745
5746
S747
5748
5749
5750
5751

5752

5753
5754
5755
5756
5757
5758
5759
5760
5761

5762

5763
S764
5765
5766
5767
S768
5769
5770
5771

5772

5773
5774
5775
S776
5777
5778
5779

5780

030340
030346
030354
030362
030370
030374
030376
030402
030410
030416
030416
030420
030422
030424
030426
030426
030430
030436
030444
030452
030456
030460
030464
030472
030500
030500
030502
030504
030506
030510
030510
030512
030520
030526
030534
030540
030542
030546
030554
030562
030562
030564
030566
030570
030572
030572
030572
030574
030600
030602
030606
030614
030616
030622
030622
030524

052777
042777
017737
122737
004737
001414
013705
012737
042737

104457
000460
030747
007664

104406
042777
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

104432
000500

000001
000002
153320
000101
012146

003700
000101
177600

000001
153236
000102
012146

003700
000102
177600

000001
153154
000103
012146

003700

000103
177600

002242

004144
004146

030214

153332
153324
004064
004064

004062
004064

153242
004064
004064

004062
004064

153160
004064
004064

004062
004064

004144

40 .

60%:

708 :

ExQv3:

BIS
BIC
MOV
CMPB
CALL
BEQ
MOV
MOV
BIC
ERRSOF T

CKLOooP

8IC

MOV
CMPB
CALL
BEQ
MOV

MOV

8IC
ERRSOF T

CKLOOP

8IS
MOve
cMPB
CALL
BEQ
MOV
MOV
8ICB
ERRSOF T

ENDSEG

TST
BNE
INC
cHP
BEQ
JMP

EXIT TST

N11

41,8M00D

&2 ,8M00
aM00,B8AD
€101,BAD
INSERT

403

MOD.RS
2101,G00D
2177600,BAD
304 ,E304 ,EERB

@1,aM00D
aM0D,BAD
€102,8A0
INSERT

604

MOD,RS
€102,G00D
€177600,BAD
305,E305,EERB

#1,39M00

aM0D ,BAD
€103,BAD
INSERT

70$

MOO,RS
2103,G000
2177600,B8AD
306 ,E306 ,EERB

QvP

EXQv3

ITRCNT
ITRDEF , ITRCNT
EXQv3

ITRAC3

iSET RTO BIT IN DIGITAL INPUT
:CLEAR RT1 BIT

iGET MOD REGISTER CONTENTS

tRT1 BIT CLEARED + RTO BIT SET ?
: SKIP BRANCH IF "SFI“ IS SET
:BRANCH IF YES

:SET UP DATA FOR ERROR MESSAGES
;:SET UP DATA FOR ERROR MESSAGES
;MASK OUT UNUSED BITS

;ERROR HANDLER

TRAP CSERSOF T
.WORD 304
.WORD E304
.WORD EERB
TRAP CsCLP1

;:CLEAR RTO BIT

;GET REGISTER CONTENTS

;IS RT1 BIT SET ?

;SKIP BRANCH IF “SFI" IS SET

:BRANCH IF YES

:SET UP DATA FOR ERROR MESSAGES

;SET UP DATA FOR ERROR MESSAGES

;MASK OQUT UNUSED BITS

:ERROR HANDLER
TRAP CSERSOFT
. WORD 305
.WORD E305
.WORD  EERB
TRAP CsCLPL

:SET RTO BIT

:GET MOD REG. CONTENTS

: IS RTO AND RT1 BIT SET

: SKIP BRANCH IF “SFI" IS SET

:BRANCH IF YES

;i SET UP DATA FOR ERROR MESSAGES

:SET UP DATA FOR ERROR MESSAGES

:MASK OUT UNUSED BITS

; ERROR HANDLER
TRAP CSERSOFT
.WORD 306
. WORD E306
.WORD EERB

10000¢ :

TRAP CSESEG

:IS QUICK VERIFY PASS SELECTED?

s IF YES, EXIT TESTY

{ITERATION COUNTER . 1

;:OEFAULT ITERATION EXECUTED

: IF YES, EXIT TEST

:IF NO, TEST ITERATION
TRAP CSENIT
. WORD L10034 .

SEQ 0143
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TEST X:

5781
5782
5783
S04
5785
5786
5787
5788
5789
5790
5791

5792
5793
5794
5795
5796

5797
5798
5799

REGISTER R‘'w BIT TEST,

030626
030652
030747
031037
031126
031150
031237

031264
031272
031274
031302
031304
031312
031314
031322

031324
031324
031324

031326

045
123
115
115
ol2
115
012

1044C1

123
120
117
117
015
117
015

000000
172277

000000
000000

062
105
104
104
122
104
122

070000
000000

077136
001420

TSHD3: :
€300:
E304;
€ 305:

E306;

RWMAK ;

PAGE 61

NLIST
.ASCIZ
JASCIZ
ASCIZ
LASCI1I
ASCI?
ASCII
.ASCIZ
LIST

.EVEN

.WORD

. WORD
.WORD
.WORD

.EVEN
ENOTST

ENOMOD

bl

BEX

/4S28AR W BIT TESTeN/

/SPECIAL MOOWLE FOUND CAN'T BE TESTED WITH THIS DIAGNOSTIC /
/M0D REGISTER CONTENTS OF DIGITAL INPUT MOOUWLE INCORRECT/

/M0D REGISTER CONTENTS OF DIGITAL INPUT MOOUWLE INCORRECT/
«12>¢15>/kT1 BIT NOT SET/

/MOD REGISTER CONTENTS OF DIGITAL INPUT MOODOWE INCORRECT/
«12°<15>/RT0 +» RT3 NOT SET/

B8EXx

11,0,70000,0 1R/W MASKFS FOR DIGITAL INPYT
0,177777,0,0 tR/W MASKS FOR DIGITAL QuTPUT
0,0,77136,0 1R/W MASKS FOR ANALOGUE INPUIT
0,0,1420,0 sR/W MASKS FOR ANALOGUE DuTPL T

t 10034
TRAP CtE’ST

SEQ Ol44
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5€Q 014%
TEST 8: REGISTER R- W BIT TEST,

S80S .TITLE HARDWARE TESTS

5848 031326 BGNMOD

5849 .SBTTL TEST 4: INTERNAL INTERRUPT LOGIC TEST DIGITAL INPUT.

SGSO ;‘000‘.00“‘.‘.‘00‘0“.0‘000000000000.0000..00‘.00.0000000.00‘0.0000..000000

gasx : TEST 4  INTERNAL INTERRUPT LOGIC TEST DIGITAL INPUT.

852 :

5853 1 THIS TEST CHECKS THAT THE INTERNAL INTERRUPT LOGIC IS ABLE TO CAUSE AN

5854 s INTERRUPT USING THE VECTOR AND PRIORITY LEVEL SELECTED IN THE START P

5855 1QUESTIONS., THE INTERRUPT IS GENERATED BY SETTING THE INTERRUPT ENABLE

5856 tAND THEN INTERRUPT TEST BITS. AF TER INTERRUPT, THE CSA CONTENTS

S48 1ARE ALSO CHECKED.

5858 ;0‘0“0‘0‘0‘000000000..000000000000‘00.00000.000.00.000‘0000000.000.0000‘0..

5859 031326 8GNTST &
031326 T4::;

5860 031326 004737 011714 CALL SELECT IJUMP TO SELECT ROUTINE

S861 031332 000401 LMORD 401 {GIVE TEST PARAMETER

5862 031334 031760 TSHO4 iGIVE TEST HEADER

S863 031336 103002 8CC 13 1BRANCH IF CARRY IS CLEARED

S864 031340 EXIT TSt (EXIT TEST IF CARRY WAS SET
031340 104432 TRAP CSExXIT
031342 001050 LWORD  L1003% .

5865 031344 005037 004144 13 CLR ITRCNT ;CLEAR [TERATION COUNTER

5866 031350 ITRAC4: BGNSEG
031350 104404 TRAP C$BSEG

5867 031352 005037 004150 CLR INTFLA ;CLEAR INTERRUPT FLAG

5868 031356 005077 152322 CLR 8CSA :CLEAR CONTOL STATUS REGISTER

5869 031362 SETVEC VEC,0INTSR,0P (107 $9ET VECTOR AND SERVICE ROUTINE
031362 012746 000340 MOV #PRIO7, -(SP
031366 012746 017276 MOV #INTSR, -(SP)
031372 013746 003710 MOV VEC, -(SP)
031376 012746 000003 MOV 3, (SP)
031402 104437 TRAP CS$SVEC
031404 062706 000010 ADD #10,5P

5870 031410 SETPRI OPRIO? ;DISABLE INTERRUPT AT THIS POINT
031410 012700 000340 MOV ®PRIO? RO
031414 10444} TRAP C3SPRI]

S871 031416 012777 040000 152260 MOV 040000, 8CSA $31SET IE BIT IN CSA

S872 031424 052777 000400 152252 BIS #400,8CSA $33SET TST IR BIT IN CSA REGISTER

5873 031432 012701 000340 MOV #PRIO7,R1 t1:LOAD R]1 WITH PRIORITY NUMBER

5874 031436 004737 011522 108 CALL Wres 13 3WAIT 20 US

S875 031442 005737 004150 TSt INTFLA t INTERRUPT OCCURRED ?

5876 031446 001015 ANE 20 1BRANCH IF YES

5877 031450 162701 000040 SuUB 040.R} +DECREMENT PRIORITY

S878 031454 SETPRI R1 1SET PRIORITY
031454 010100 MOV R1.RO
031456 104441 TRAP CSSPRIL

5879 031460 020127 000100 CcHP R1,8PRIO2 1 IS THE PRIORITY OVER 2?

S880 031464 004737 012146 CALL INSERT 1SKIP BRANCH IF SFI FLAG SET

5881 031470 001362 BNE 10 1 IF YES, BRANCH

5882 031472 ERRSOF T 401,E401 ,EERS ;ERROR HANDLER
021472 104457 TRAP CSERSOF T
031474 000621 .WORD 40}
031476 032040 LWORD  ta0l
031500 007442 .MORD  EFR?

5883 031502 208 CKLOOP tBRANCHM TO BGNSEG [F LOE IS SET
031502 104406 . TRAP CSCLPY

58584 031504 SETPRI QPRIO/ 1DISABLE INTERRUPT AT THIS POINT



HNARDWARE TESTS
TEST 4.

031504
031510
5885 031512
5886 031516
5887 031522
5888 031526
5889
5890
5891
5892 031542
5893 031546
5894
5895
5896
5897 031600
031600
031602
031604
031606
5898 031610
031610
5899 031612
3900 031620
5901 031626
5902 031632
5903 031634
5904 031642
031642
031644
031646
031650
5905 031652
031652
5906 031654
5907 031662
5908 031670
5909 031676
5910 031702
5911 031704
5912 031712
031712
031714
031716
031720
5913 031722
031722
031722
5914 031724
5915 031730
5916 031732
5917 031736
5918 031744
5919 031746
5920 031750
5921 031754
031754
021756

MACRU M1.00

012700
104441
062701
020137
004737
001430
000005

010137
013737
000005

104457
000622
032122
007342

104406
017737
022737
004737
001407
012737

104457
000623
032211
007342

104406
052777
017737
022737
004737
001407
012737

104457
000624
032310
007342

104405
005737
001007
005237
023737
001401
000600
005077

104432
000434

000340
000040

003712
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

06 OCT1 8% 15:20

INTERNAL [INTERRUPT LOGIC TEST DIGITAL

30%:

40%:

50%:

ExQva:

PAGE &3 1
INPUT,

ADD
cre
CALL
BEQ
.REPT
ASR

. ENDR
MOV
MOV
REPT
ASR

. ENDR
ERRSOF 1

CKLOOP

MOV
cre
CALL
8EQ
MOV
ERRSOF T

CKLOOP

BIS
MOv
crp
CALL
BEQ
MOV
ERRSOF T

D1

040,R1
R1,.PRIO
INSERT
304

S

R1

R1,BAD
PR10,GOOD

o J
G00oD
402,E402,EER]

8CSA,BAD
€140000,BAD
INSERT

40
9140000,G0O00D
403,E403,EER]

9100C00,aCSA
aCSA,BAD

¢ .0000,BAD
INSERT

S0

940000, G00D
404 ,£E404 ,EER]

QveP

e€xaQva

ITRCNT
ITROEF , ITRCNT
ExQva

ITRACA

8CSA

LY

MOV oPRIO7,RO
TRAP C3SPRI

sCORRECT PRI. FOR CMP (+INC BY 1)

sCHECK INTERRUPT PRIORITY

s SKIP BRANCH IF SFI FLAG SET

$BRANCH [F PRIORITY WAS CORRECT

:SET UP DATA FOR ERROR MESSAGES

|

I
:SET UP DATA FOR ERROR MESSAGE
i
3o

‘.

| HPP
;ERROR HMANDLER

TRAP CSERSOF *
. WORC 402
. WORD €402
. WORD EER?
;BRANCH TO BGNSEG IF LOE IS SET
TRAP CsCLPl
tGET CSA CONTENTS
1 IE AND IR SHOWWD BE SET
;SKIP BRANCH IF SFI1 FLAG SET
1BRANCH IF YES
;SET UP DATA FOR ERRCR MESSAGES
;ERROR HANDLER
TRAP CSERSOF T
.WORD 403
. WORD €403
.WORD EERL
:BRANCH TO BGNSEG IF LOE IS SET
TRAP CsCLP]
;CLEAR IR 1S BIT IN CSA
tGET CSA CONTENTS
: IS IR1S BIT CLEARED
;SKIP BRANCH IF SFI FLAG SET
18RANCH IF YES
;SET UP DATA FOR ERROR ™MESSAGES
;ERROR HANDLER
TRAP CSERSOF Y
.WORD 404
.WORD E404
.WORD EERL
100008 :
TRAP CSESEG
1 IS QUICK VERIFY PASS SELECTED?
s IF YES, EXIT TEST
1 ITERATION COUNTER . 1
tDEFAULT ITERATION EXECUTED
s IF YES, EXIT TEST
sI¥ NO, TEST ITERATION
tCLEAR CSA REGISTER
tEXIT TETS
TRAP CIENTTY
.WORD . LO03s |

SEQ 0Ol4s



HMARDWARE

TEST 4.

5922
5923
5924
5925
5926
592~
5928
5929
593¢
Sax1

TESTS  MACRO M1.200

031760
032040
032122
032211
032310

032412
032412
0%2412

045
116
i
103
1

104401

~6 OCT 83
INTERNAL INTERRUPT LOGIC TEST

123
117
116
123
122

062
040
124
101
o6l

15!2?

Lo

PAGE 6%

DIGITAL INPUT,

LNLIST BEX

TSHDA:: _ASCIZ /#S24AINTERNAL INTERRUPT TEST DIGITAL INPUT. %N/

E401:
E4Q02:
E403:;
E404;

ASCIZ /NO INTERRUPT AFTER SETTING EI + TST IR BIT IN CSA/

.ASCIZ /INTERRUPT DID NOT OCCUR AT THE SELECTED PRIORITY LEVEL/
.ASCIZ /CSA REGISTER OF DIGITAL INPUT MODULE INCORRECT AFTER INTERRUPT/
.ASCIZ /IR15 IN CSA RFGISTER OF DIGITAL INPUT NOT CLEARED AFTER INTERRUPT/

.LIST BEX
.EVEN
ENDTST
L10035:
TRAP CSETST

5EQ 0147



HARDWARE Tt STS

MACRO M1.200

TEST S: INTERNAL LOGIC TEST

5932
S59%4
5935
5936
5937
5938
5933
5940
5941
5942
5943
5944
5945 032414
032414
5946 032414
S947 032420
5948 032422
S949 032424
5950 032426
032426
032430
5951 032432
5952 032436
5953 032440
S954 032442
032442
5955 032444
5956 032450
5957 032454
5958 032460
5959 032466
5960 032474
5961 032500
5962 032506
5963 032512
5964 032514
032514
032516
032520
032522
5965 032524
032524
5966 032526
5967 032534
5968 032540
5969 032544
5970 032552
5971 032560
5972 032562
5973 032564
5974 032570
5975 032572
5976 032600
5977 032604
032604
032506
032610

004737
000404
033204
103002

104432
001242
005037
005003
005004

104404
005777
005077
050477
017737
012737
050437
023737
004737
001404

104457
000765
033261
007474

104406
052777
012701
004737
017737
032737
001015
005301
004737
001363
012737
050437

104457
000766
033345,

011714

004144

151232
151230
151224
151220
100000
004062
004062
012146

000001
000024
011514
151134
000200

012146

100200
004062

J6 OCT 8% 15:22

PAGE 64

ANALOGUE INPUT.

004064
004062

004064

151150

004064
004064

004062

.SBTTL

TEST 5:

1o

INTERNAL LOGIC TEST

- ANALOGUE INPUT,

1900400408434 004400880000800040000000088000000000208008004008004080004048000004000

TEST S

INTERNAL LOGIC TEST

ANALOGUE INPUT,

i

1 THIS TEST PERFORMS A PSEUDO CONVERSION ON EACH CHANNEL THAT IS FOUND, BY
;SETTING THE A/D START BIT AND THEN POLLING THE OONE' BIT TO CHECK THAT
: THE CONVERSION HAS BEEN COMPLETED WITHIN THE ALLOWED TIMEOUT PERIOD (AT

{LEAST 10MS),

:BEFORE A/D START IS SET,

A CHECK IS MADE THAT THE OONE BIT IS CLEARED.

1 THE ERROR CONDITIONS ARE ALSO CHECKED, BUT NO CHECK IS MADE ON THE RESULTING

: INPUTS OR ON THE GAIN SETTING.

1000000880040 000000000000080880000000400808020800008080808080000000000802000000102

BGNTST

CALL
. WORD
1€ 405
8CcC
ExIT

1$: CLR

ITRACS: CLR
CLR

108 : BGNSEG

TST
CLR
8IS
MOV

. MOV

8IS
cMe
CALL
8EQ

ERRSOF T

20%: CkLOOP

8IS
MOV
30%: CALL
MOV
8ITY
BNE
DEC
CAL.
BNE
MOV
BIS

SELECT
404

1s
TST

ITRCNT
R3
R4

8DAT

aCSA

R4 ,3CSA
8CSA,.BAD
€100000,G000
R4,GO0D
GO0D,BAD
INSERT

204
501,E501,EERA

e1,aCSA
020- .Rl
wIS00
aCSA,BAD
€200 ,BAD
4019

R1
INSERT
304
2100200,G00D
R4 ,GO00

ERRSOF T 502,E502,.EER4

T15::
;CALL SELECT ROUTINE
:GIVE TEST PARAMETER (BASIC,AIP)
:GIVE TEST HEADER ADDRESS
;BRANCH IF CARRY 1S CLEARED
;EXTIT TEST IF CARRY WAS SET

TRAP CSEXIT
.WORD L10036 .
;CLEAR ITERATION COUNTER
:CLEAR MAXIMUM CHANNEL COUNTER
sGET FIRST CHANNEL
TRAP C$BSEG

;READ DAT TO CLEAR DONE.ERR IN CSA
:CLEAR CONTROL STATUS REGISTER

:LOAD CHANNEL NUMBER

:GET CSA CONTENTS

:SET UP GOOD DATA

: SAVE CHANNEL NUMBER IN GOOD

:IS CHANNEL AVAILABLE AND DONE CLEARED
;SKIP BRANCH IF SFI FLAG SET

:BRANCH IF YES

; ERROR HANDLER

TRAP CSERSOF T
. WORD S01
. WORD €S01
.WORD EERA

:BRANCH BACK TO BGNSEG
TRAP CscLPl

;START A CONVERSION

;SET UP TIME OUT COUNTER

tWAIT SO0 US

:GET CSA CONTENTS

;:POLL THE DONE BIT

1BRANCH IF DONE BIT WAS SET

;DECREMENT TIMEQUT COUNTER

1SKIP BRANCH IF SFI FLAG SET

;BRANCH IF 4 MS NOT REACHED

;:SET UP DATA FOR ERROR MESSAGES

;LOAD CHANNEL NUMBER I O GOOD

;:ERROR HANDLER
TRAP CSERSOF T
. WORD 502
.WORD £SOL

SEQ 0148



HARDWARE
TEST S

5978

5979
35980
5981
5982
5983
5984
5985
5986

5987

5988

5989
5990
5991
5992
5993
5994
5995
5936

5997

5998
5999
6000
6001
6002
6003
6004
6005
6006

6007
6008

6009
6010
6011
012
6013

TESTS MACRO M1200

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
032772
033000
0335004
033012
033016
033020
033020
033022
033024
033026
033030
033030
033032
033032
033032
0335034
033042
033044
033050
033052

007474

104406
052777
017737
012737
050437
028737
004737
001404

104457
000767
033427
007474

104405

104404
017737
017737
012737
050437
023737
004787
001404

104457
000770
033517
007474

104406
052777
052777
0177%7
012737
050437
023737
004737
001404

104457
000771
033604
007474

104406

104405
017737
00520?
022703
002027
0177%7

TEST

000001
151054
100240
004062
004062
012146

151060
004064
00406¢

004064

151002
150776

004062
004062
012146

004064
004064
004062

004064

000001
000001
150714
100040
004062
004062
012146

150726
150720
004064
004062

004064

150642 004064
000017
150626 004064

408 :

508 ;

6048 :

70¢:

26 OCT 83 15:22 PAGE 64 1
ANAL OGUE INPUT

CxLOOP

BIS
MOV
MOV
BIS
cHe
CALL
BEQ
ERARSOF T

ENDSEG

BGNSEG

MOv
MOV
MOV
8IS
cHP
CALL
8EQ
ERRSOF ¥

CxLOOP

8IS
8IS
MOV
MOV
8IS
cre
CALL
8EQ
ERRSOF T

CxkLOOP
ENDSEG

MOV

e
8GE
MOV

@1,8CSA

8CSA ,8AD
@100240,G00D
R4,G0O0D

G000 ,8AD
INSERT

504
503,.£503,E€R4

&DAT ,BAD

8CSA ,BAD
@100000,G00D
R4,G000O
GOOD,BAD
INSERT

604

504,E504 ,EER4

el .aCSA
#1,aCSA
8CSA,BAD
2100040, G000
R4 ,GOOD
GO00D,.8AD
INSERT

/0%
505,E505,EERAS

80AT,BAD
R3
215, ,R3

aCSA,BAD

. WORD
TRAP

1BRANCH TO BGNSEG

1SET A/D START BIT 10 GET AN ERR

sGET CSA CONTENTS

EER4
CsCLpPl

sSET UP GOOD DATA FOR COMPARISON

tERROR BIT SHOUWLD NOWw BE SET
sSMIP BRANCH IF SFI FLAG SET
sBRANCH IF YES
;ERROR HANDLER
TRAP
. WORD
.WORD
.WORD

100004 :
TRAP

TRAP
;CLEAR OONE
iGET CSA CONTENTS

CSERSOF Y
503
ES03
EERS

CSESEG
C$BSEG

« ERR By READING DAT REG.

{SET UP GOOD DATA FOR COMPARISON
:DONE . ERR BIT SHOULD NOW BE CLEARED

;SKIP BRANCH IF SFI FLAG SET

;BRANCH IF YES

;ERROR HANDLER
TRAP
. WORD
. WORD
. WORD

:BRANCH TO BGNSEG IF LOE IS SET

TRAP
;SET A/D START BIT IN CSA
:SET A/D START A SECOND TIME
:GET CSA CONTENTS

CSERSOF T
S04

€S04
EERA

csCLP1

:SET UP GOOD DATA FOR COMPARISON

;ERROR BIT SHOWWLD BE SE?
;SKIP BRANCH IF SFI FLAG »ET
;BRANCH IF YES
;ERROR HANDL ER
TRAP
. WORD
.WORD
.WORD

1BRANCH BACK TO BGNSEG (LOE SET)H

TRAP
10001
TRAP

iCLEAR ERROR BIT IN CSA
1MARK CHANNEL NUMBER
;16 CHANNELS TESTED 2
tBRANCH IF NQT

sLET CSA CONTENTS

CSERSOF T

505
€505
tERS

c$CLPL

' I Y

‘

4

5€Q 0149

~}

!
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| SEQ 0150
TEST S: INTERNAL LOGIC TEST - ANALOGUE INPUT. -
6014 033060 042737 100377 004064 BIC 2100377,8AD tMASK OUT UNUSED BITS
6015 033066 023727 004064 077400 ce BAD, 277400 sHAVE WE REACHED LAST CHA. IN LAST BANK
6016 033074 103026 BHIS 1108 JEXIT IF YES
6017 033076 062704 000400 ADD 0400,R4 s INCREMENT CHANNEL NUMBER
6018 033102 005077 150576 80s:  CLR 8CSA +CLEAR OLD CHANNEL NUMBER
6019 033106 050477 150572 BIS R4, 8CSA sLOAD NEW CHANNEL NUMBEFR
6020 033112 032777 100000 150564 BIT 2100000, 8CSA IS THE LOADED CHANNEL AVAILABLE ?
6021 033120 001407 BEQ 1003 1BRANCH IF NOT
6022 033122 005003 CLR R3 sPOINT TO FIRST CHANNEL IN BANK
6023 033124 000137 032442 P 10$ sIF YES GO TO TEST CHANNEL
0024 033130 062704 000400 908:  ADD 0400, R4 sGET NEXT CHANNEL
6025 033134 000137 032442 JHP 10% SREPEAT WITH NEXT CHANNEL
6026 033140 062704 010000 1008:  ADD 010000,R4 sPOINT TO NEXT CHANNEL BANK
6027 033144 020427 070000 cHP R4, 070000 sHAVE WE REACHED THE LAST CHA.
6028 033150 101754 BLOS  80% ;BRANCH IF NOT
6029 033152 005737 002242 1108:  T1ST Qve ;IS QUICK VERIFY PASS SELECTED?
6030 033156 001010 BNE EXQVS i IF YES, EXIT TEST
6031 033160 005237 004144 INC ITRCNT : ITERATION COUNTER .+ 1
6032 033164 023737 004146 004:44 cHe ITRDEF , ITRCNT :DEFAULT ITERATION EXECUTED
6033 033172 001402 BEQ EXQVS :IF YES, EXIT TEST
6034 033174 000137 032436 JHP ITRACS :IF NO, TEST ITERATION
6035 033200 EXQVS: EXIT  TsT (EXIT TEST
033200 104432 TRAP  CSEXIT
033202 000470 .WORD  L10036-.
6036
6037 NLIST BEX
6038 033204 045 123 062 TSHMDS:: .ASCIZ /#S2#AINTERNAL LOGIC TEST - ANALOGUE INPUT.sN/
6039 033261 103 123 101 ESOl: .ASCIZ /CSA CONTENTS INCORRECT AF(ER READ DAT AND CLEAR CSA/
6040 033345 104 117 116 E502: .ASCIZ /DONE BIT IN CSA NOT SET (TIMEOUT) AFTER AND START/
6041 033427 105 122 122 €503: .ASCIZ \ERR BIT IN CSA NOT SET AFTER A/D START WHEN DONE IS SETA
6042 033517 105 122 122 E504: .ASCIZ /ERR, DONE BIT IN CSA NOT CLEARED AFTER READ DAT REG./
6043 033604 105 122 122 €505: .ASCIZ \ERR BIT IN CSA NOT SET AFTER LOADING A/D START TWICEN
6042 .LIST  BEX
6045 .EVEN
0046 033672 ENDTST
033672 L10036:
033672 104401 TRAP  CSETST



HARDWARE
TEST 6:

6048
6049
6050
6051
6052
6053
6054
6055
6050
6057
0058
6059
6060
6061

6062
6063
6064
6065
6066

6067
6068

6069
6070
6071

6072
6073

6074
6075
6076
6077
6078
6079
6080
6081
6082
6083
6084
6085
6086

TESTS MACRO M1200 26 OCT-83 15:22 PAGE 65
INTERNAL INTERRUPT LOGIC TEST

033674
033674
033674
033700
033702
033704
033706
033706
033710
033712
033716
033716
033722
033726
033732
033736
033740
033744
033750
033754
033754
033760
033764
033766
033772
033774
034000
034000
034002
034002
034006
034010
034014
034020
034024
034030
034034
034042
034050
034054
034060
034066
034070
034072

004737
000404
034524
103002

104432
001242
005037

012746
012746
013746
012746
104437
062706
013702
062702

012746
012746
010246
012746
104437
062706

104404

012700
104441
005037
005037
005777
005077
012701
012777
052777
012703
004737
032777
001010
005303
004737

011714

004144

000340
017276
003710
000003

000010
003710
000004

000340
017306

000003
000010

000340

004150
004152
147656
147654
000340
000100
000001
000036
011514
000200

012146

147642
147634

147616

ANALOGUE INPUT,
.SBTTL

112

TEST 6: INTERNAL INTERRUPT LOGIC TEST

ANALOGUE INPUT,

;““0“‘0‘00‘.‘0“““““““““‘.“‘0“““O“.‘O“.t““‘“‘.“““.‘.‘

: TEST 6 - INTERNAL INTERRUPT LOGIC TEST

ANALOGUE INPUT.

: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
iBIT AND THE A/D START BIT,.
: THE ERROR INTERRUPT IS GENERATED BY SETTING THE A/D START BIT TWICE.
iA TIME OUT IS GENERATED IF THE INTERRUPT HAS NOT OCCURED WITHIN THE
;ALLOWED TIMEQUT PERIOD.

1000400044040 80000080008000000480800000000000400000000000008000000000000000800008

BGNTST

CALL
. WORD
TSHD6
B8CC
EXIT

1%: CLR
SETVEC

MOV
ADD
SETVEC

ITRAC6: BGNSEG

SETPRI

CLR
CLR
1ST
CLR
MOV
MOV
81s
MOV
CALL
8IT
B8NE
DEC
CALL

10¢:

SELECT
404

14
TST

ITRCNT

VEC,QINTSR, 9PRIO?

VEC,R2
@4 .R2

R2,0INTSR2,8PRIO7

4PRIO?

INTFLA
INTFL2
SDAT

8CSA
oPRIO7,.R1
€100,aCSA
91,3CSA
030, ,R3
W1S500
2200,8CSA
208

R3

TNSERT

T6::
;CALL SELECT ROUTINE
;:GIVE TEST PARAMETER (BASIC.AIP)
;GIVE TEST MEADER ADORESS
;:BRANCH IF CARRY IS CLEARED
:EXIT TEST IF CARRY WAS SET
TRAP

.WORD
;CLEAR ITERATION COUNTER

CS$EXIT
L10037 .

;:SET DONE VECTOR AND SERVICE ROUTINE
QPRIO7,-(SP)
@INTSR, -(SP)

MOV
MOV
MOV
MOV
TRAP

ADD
;sGET OONE VECTOR
;:CREATE ERROR VECTOR (VEC.4)
:SET ERROR VEC. AND SERVICE ROUT
MOV
MOV
MOV
MOV
TRAP
ADD

TRAP
;DISABLE INTERRUPT AT THIS POINT
MO\
TRAP
;CLEAR INTERRUPT FLAG
;CLEAR ERROR INTERRUPT FLAG
tREAD DAT TO CLEAR ERR.DONE IN C
;CLEAR CONTOL STATUS REGISTER
$131:LOAD R} WITH PRIORITY NUMBER
3331SET INTERRUPT ENABLE BIT
1::STARY THE CONVERSION
33:SET UP TIME OUT COUNTER
13 WALT 500 US
;3 3:POLL THE DONE BIT
1 1:BRANCH IF OONE BIT WAS SET
13 :DECREMENT TIMEOQOUT COUNTER
1353SKIP BRANCH IF SFI FLAG SET

VEC, (SP)
83, (SP)
CSSVEC
210,SP

INE

SEQ 0151

PRIO7, -(SP)
9INTSRZ, -(SP)

R2, (SP)
43, (SP)
CS$SVEC
#10,5P

C$BSEG
JPRIOT.RO
Cs$SPRI

SA
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INTERNAL INTERRUPT LOGIC TE&ST

TEST 6:

6087
6083

6089

6090
6091
o092
6093

0094
6095
6096
6097

6098

6099
6100
6101
6102
6103
6104
6105
6106
6107
6108
6109
6110
6111

6112

6113
6114
6115
6116
6117
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
034274
034276
034304
034304
034306
034310
034312
034314
034314
034314

001366

104457
001131
034605
007724

104406
005737
001015
162701

010100
104441
020127
004737
001363

104457
001132
034670
007724

104406
062701
020137
004737
001430
000005

010137
013737
000005

104457
001133
034751
007342

104406
017737
022737
004737
001407
012737

104457
001134
035002
007342

104405

004150
000040

000100
012146

000040
003712
012146

004064
003712

147424
100300
012146

100300

004062

004064
004064

004062

ANALOGUE INPUT,

20¢:

304:

40¢%:

SOs:

BNE
ERRSOF T

CxLOooP

TST
BNE
SuB
SETPRI

cMP
CALL
BNE
ERRSOF T

CkLOOP

ADD
cMP
CALL
BEQ
.REPT
ASR
.ENDR
MOV
MOV
.REPT
ASR
.ENOR
ERRSOF T

CKLOOP

MOV
CHP
CALL
B8EQ
MOV
ERRSOF T

ENDSEG

Jl2

10$
601,E601,EERG

INTFLA
30¢
#40,R1
R1

R1,&PRIO2
INSERT

204
602,E602,EERG

€40,R1
R1,PRIO
INSERT
40

)

R1

R1,8AD
gRIO.GOOD
GOoD

603,E603,EER]

aCSA,BAD
©1003C0,BAD
INSERT

504

100300, G00D
604 ,£E604 ,EERL

g;;BRANCH IF 4 MS NOT REACHED
H

1 sERROR HANDLER
TRAP
.WORD
.WORD
. WORD
: s ;:BRANCH TO BGNSEG
TRAP

1DONE INTERRUPT OCCURRED ?
1BRANCH IF YES
;DECREMENT PRIORITY
:SET PRIORITY
MOV
TRAP
: IS THE PRIORITY OVER 2?
:SKIP BRANCH IF SFI FLAG SET
:IF YES, BRANCH
;ERROR HANDLER
TRAP
.WORD
.WORD
.WORD

:BRANCH TO BGNSEG IF LOE IS SET

TRAP
;CORRECT PRI.FOR CMP
;CHECK INTERRUPT PRIORITY
: SKIP BRANCH IF SFI FLAG SET

:BRANCH IF PRIORITY WAS CORRECT
:SET UP DATA FOR ERROR MESSGAES

:SET UP DATA FOR ERROR MESSAGE

:ERROR HANDLER

. o0 @s @

TRAP
.WORD
.WORD
. WORD

:BRANCH TO BGNSEG IF LOE IS SET

TRAP
:GET CSA CONTENTS

CSERSOF T
601

€601
EERG

CsCLP1

R1,RO
CS$SPRI

CSERSCFT
602

€602
EERG

CsCLP1

CSERSOF T
603
£603
EERL

CsCLP1

:CHAVAI - TE . DONE SHOULD BE SET

:SKIP BRANCH IF SFI FLAG SET
:BRANCH IF YES

:SET UP DATA FOR ERROR MESSAGES

:ERROR HANDLER
TRAP
. WORD
. WORD
. WORD

100008 :
TRAP

CSERSOF Y
604
E604
EERL

CSESEG

SEQ 0152
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INTERNAL INTERRUPT LOGIC TEST

TEST 6:

6121
6122
6123

6124
6125
6126
6127
6128

6129

6130
6131
6132
6133
6134
6135
6136
6137
6138

6139

6140
6141
6142
6143
6144
6145

6146

6147
6148

6149

6150
6151
6152
6153
6154
6155
6156

034316
034316
034320
034324
034330
034334
034336
034336
034340
034342
034344
034346
034346
V34350
034354
034362
034366
034374
034376
034400
034404
034406
034406
034410
034412
034414
034416
034416
034420
034426
034432
034436
034442
034444
034444
034446
034450
034452
034454
034454
034456
034462
034462
034462
034464
034464
034470
034472
034476
034500
034504
034512
034514
034520
034520

104404
005777
005737
004737
001404

104457
001135
035052
007724

104406
013703
052777
004737
032777
001010
005307%
004737
001366

104457
001136
034605
007724

104406
052777
004737
005737
004737
001004

104457
001137
035102
007724

104406
005777

104405

012700
104441
005737
001010
005237
023737
001402
00C137

104432

147356
004152
012146

000036
000001
011514
000200

012146

000001
011522
004152
012146

147220

000340
002242

004144
004146

034000

147322
147310

147256

004144

ANALOGUE INPUT,

+NOW WE TEST THE ERROR INTERRUPT

60%:

708 :

80¢$:

90 :

EXQV6:

BGNSEG

1S7Y
TST
CALL
BEQ
ERRSOF Y

CKLOOP

MOV
8IS
CALL
BIT
BNE
DEC
CALL
BNE
ERRSOF T

CKLOOP

8IS
CALL
TST
CALL
BNE
ERRSOF ¥

CKLOOP

TST
ENDSEG

SETPRI

1ST
BNE
INC
CMP
BEQ
JMP
EXIY

I<Le

aDAT

INTFL2

INSERT

60$
€05,E605,EERC

30.,R3
@1,aCSA

WTS00
0200,3CSA

80

R3

INSERT

704

606,601 ,EERG

@1,3CSA

WT25

INTFL2

INSERT

904
607,E606,EERG

ADAT

&PRIO?

QvP

EXQVE

ITRCNT
ITRDEF , ITRCNT
EXQVE

ITRAC6

TST

TRAP C$BSEG
;READ DAT TO CLEAR ERR+DONE IN CSA
:ERROR INTERRUPT OCCURRED ?
;SIKIP BRANCH IF SFI FLAG SET
;BRANCH IF NO
;ERROR HANDLER
TRAP CSERSQOFT
.WORD 605
.WORD E60S
.WORD EERG
H
TRAP CsCLP1
;SET TIMEOQUT COUNTER
:START A CONVERSION (SET A/D BIT)
sWALIT SO0 US
;POLL THE OONE BIT
;BRANCH IF DONE BIT WAS SET
;:DECREMENT TIMEQUT COUNTER
;:SKIP BRANCH IF SFI FLAG SET
:BRANCH IF 4 MS NOT REACHED
;ERROR HANDLER
TRAP CSERSOFT
.WORD 606
.WORD E601
. WORD EERG
TRAP CsCLP1
:SET A/D START A SECOND TIME
;WAIT 25 US FOR INTERRUPT
;ERROR INTERRUPT OCCURRED ?
:SKIP BRANCH IF SFI FLAG SET
;BRANCH IF YES
:ERROR HANDLER
TRAP CSERSOF T
. WORD 607
.WORD €606
.WORC EERG
TRAP CsCLPL
;READ DAT TO CLEAR ERR-DONE IN CSA
10001$:
TRAP CSESEG
;DISABLE INTERRUPTS
MOV &PRIOT RO
TRAP Cs$SPRI

+ IS QUICK VERIFY PASS SELECTED?

:IF YES, EXIT TEST

: ITERATION COUNTER .« 1
;DEFAULT ITERATION EXECUTED
+IF YES, EXIT TEST

: IF NO, TEST ITERATION

TRAP

CsENITY

SEQ 0153
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INTERNAL INTERRUPT LOGIC TEST
034522 000430

TEST 6:

615~
6158
6159
6160
6161
6162
6163
6164
6165
ol66
6167
6168

034524
034605
034670
034751
035002
035052
035102

035152
035152
035152

045
124
116
120
103
105
116

104401

123
111
117
122
123
122
117

062
115
040
111
101
122
040

15:22 PAC 65 3
ANALOGUE INPUT,

NLIST
TSHD6:: .ASCIZ
E601: .ASCIZ
£602: .ASCIZ
€603: .ASCIZ
€604 .ASCIZ
E605: ASCIZ
€606: .ASCIZ
LIST
.EVEN
ENDTST

. WORD

BE X

/8S24AINTERNAL INTERRUPT TEST ANALOGUE INPUT N/
\TIME OQUT - DONE BIT IN CSA NOT SET AFTER A/D START:
\NO INTERRUPT AFTER SETTING EI + A/D START IN CSA\
/PRIORITY LEVEL INCORRECT/

/CSA CONTENTS INCORRECT AFTER CONVERSION/

/ERROR INTERRUPT OCCURED~/

\NO ERROR INTERRUPT AFTER TWO A/D STARTS\

BEX

L10037:
TRAP

L10037 ,

CSETST

SEQ 0154
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TESTY 7:

6170
6171
6172
6173
6174
6175
6176
6177
6178

6179
6180
6181
6182
6183
6184
6185
6186

6187
6188
6189
6190
6191
6192
6193
6194
6195
6196

6197

6198
6199

6200
6201
6202
6203
6204
6205
6206
6207
6208
6209
6210

6211

INTERNAL LOGIC TEST - ANALOGUE OUTPUT.
.SBTTL

035154
035154
035154
035160
035162
035164
035166 004144
035172 005002 ITRAC?:
035174 012704 012525
035200 10$:
035200 104404
035202 042777 003400 146474
035210 050277 146470

146464 004064

004062

035214 017737
035222 012737 100200
004062
004064
004064

004737
000410
035424
103515
005037

011714

035230 050237

035234 042737 000040

035242 023737 004062

035250 004737 012146

035254

035256

035256

035260

035262 035502

035264 007342

035266 20%:

035266

035266 104405

035270 006104

035272

035272 104404

035274 010477
012703
004737

035300
035304

005303
001374

035310
017737

035312
042737

035314

035322
023737
004737

035330

035336
001404
104457

001404

104457
001275

146402
000006
011522 30%:

146364
000040
004062
012146

004064
004064
004064

035342
035344

035344

035346 001276

035350 035606

035352 007342

035354 40¢:
035354
035354 104405

TEST 7:

BGNTST

CALL
.WORD
TSHO?
8CS
CLR
CLR
MOV
BGNSEG

BIC
8IS
MOV
MOV
BIS
81C
cHP
CALL
BEQ
ERRSOF T

ENDSEG

ROL
BGNSEG

MOV
MOV
CALL
DEC
BNE
MOV
8IC
cMP ‘
CALL
8EQ
ERRSOF T

ENDSEG

ML2

INTERNAL LOGIC TEST - ANALOGUE OUTPUT,

1088224048400 20220302044308030028000480008840008040440200080000800004040008040000

TEST 7 - INTERNAL LOGIC TEST - ANALOGUE QUTPUT,

;THIS TEST PERFORMS A CONVERSION ON EACH AVAILABLE CHANNEL, LOADING THE
;OAT REGISTER AND CHECKING THAT THE CONVERSIONS ARE COMPLETED WITHIN THE
;ALLOWED TIMEOUT PERIOD ( READING THE READY BIT AFTER 150 US).

1228808288420 3040480480040808800000000400800008408400880004000004400004000004004 0

SELECT
410

EXQV7
ITRCNT

R2
912525,.R4

3400, 8CSA
R2,aCSA
8CSA,BAD
€100200,G0O0D
R2,G00D
@40,8A0D
GOOD,BAD
INSERT

20$

701,€E701 ,EER]

R4

R4, 3DAT
96,R3
WT25

R3

30¢
aCSA,BAD
240,8AD
GOOD,BAD
INSERT
40
702,E702,EER]L

T7::
;CALL SELECT ROUTINE
;GIVE TEST PARAMETER (BASIC+AQP)
:GIVE TEST HEADER ADDRESS
; IF CARRY IS SET, EXIT TEST
;:CLEAR ITERATION COUNTER
;LOAD R2 WITH FIRST CHAN. NUMBER
;SET UP DATA FOR DATA REGISTER

TRAP C$BSEG
;:CLEAR CHANNEL BITS
; LOAD CHANNEL NUMBER
{GET CSA CONTENTS
;LOAD GOOD DATA FOR COMPARISON
:MASK OUT OPL BIT
;CHAVAI ,READY SHOULD BE SET
:SKIP BRANCH IF SFI FLAG SET
;:BRANCH IF YES
;ERROR HANDLER
TRAP CSERSOF T
. WORD 701
.WORD E701
. WORD EER1
;BRANCH TO BGNSEG IF LOE IS SET
10000 :
TRAP CS$ESEG
;CHANGE DATA FOR LOAD DAT REGISTER
TRAP C$BSEG
;LOAD DATA REGISTER
:LOAD WAIT COUNTER
sWAIT 25 US
;DECREMENT COUNTER
;:BRANCH IF NOT ZERO
sGET CSA CONTENTS
;MASK QUT OPL BIT
; COMPARE GOOD AND BAD
tSKTP BRANCH IF SFI FLAG SET
:BRANCH IF YES
;: ERROR HANDLER
TRAP CSERSOF T
. WORD 702
.WORD gEr02
.WORD EER]
:BRANCH TO BGNSEG IF LOE IS SET
10001s:
TRAP CSESEG

SEQ 0155
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TEST 7;:

6212
6213
6214
6215
6216
6217
6218
6219
6220
6221
6222
6223
6224

6225
6226
6227
6228
6229
6230
6231
6232
6233

6234
6240
6241
6253

INTERNAL LOGIC TEST - ANALOGUE

035356
035360
035364
035366
035370
035372
035374
035400
035402
035406
035414
035416
035420
035420
035422

035424
035502
035565
035606
035665

035716
035716
035716

000302
120227
001403
005202
000302
000702
005737
001007
005237
023737
001401
000665

104432
000274

045
103
050
103
122

104401

000003

002242

004144
004146

123
123
111
123
105

004144

062
101
107
101
101

OuUTPUT.

60¢$;

EXQV7:

TSHO7: :
E701:

€r02:

SWAB
CMPB
BEQ
INC
SWAB
B8R
TST
BNE
INC
CMP
8EQ
BR
EXIT

NLIST
.ASCIZ
.ASCI1
.ASCIZ
.ASCII
.ASCIZ
LIST

.EVEN

ENDTST

N12

R2 +SWAB HIGH AND LOW BYTE

R2,#3 ;ALL 4 CHANNELS EXECUTED?

60s$ ;BRANCH IF YES

R2 ;NEXT CHANNEL NUMBER

R2 ;:SWAB LOW AND HIGH BYTE

10 ;PERFORM A CONV. WITH NEXT CHAN.

QvP : IS QUICK VERIFY PASS SELECTED?

EXQv7? ;s IF YES EXIT TEST

ITRCNT ; ITERATION COUNTER + 1

ITRDEF ,ITRCNT ;DEFAULT ITERATION EXECUTED

EXQV? ;IF YES, EXIT TEST

¥T$AC’ ;IF NO, TEST ITERATION

S :
TRAP CSEXIT
.WORD L10040 .

BEX

/9S28AINTERNAL LOGIC TEST ANALOGUE OQUTPUT .sN/
/CSA CONTENTS INCORRECT AFTER LOADING NEW CHANNEL /<12><15>
/(IGNORE OPL BIT)/
/CSA CONTENTS INCORRECT AFTER LOADING DAT REG./<12><15>
é?EADY TIMEQUT WAS 150US/

X

L10040:
TRAP CSETSTY

SEQ 01L6
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VEST ": INTERNAL LOGIC TEST ANALOGUE OUTPUT,

3€EQ 0157
o6l 03857 £ NOMOD
L AN



HARDWARE

TEST *:

6266
631
6313
6X14
oX1S
o316
6%1”
614
6319
6320
0321
6322
6323
6324
6325
6326
632"
6328
6329
6330
6331
6332
6333
6334

6335
6336
6337
6338
6339

6340
6341
6342
6343
6344
6345
6346
6347
6348
6349
6350
6351
6352
6353
6354
6355
6356

6357
6358
6359
6360
6361

TE SIS MACRO M1.200

INTERNAL LOGIC TEST

035720

035720
035720
035720
035724
035726
035730
035732
035732
035734
035736
035742
035750
035752
035756
035760
035764
035770
035772
035776
036004
036006
036012
036016
036024
0346030
036034
036034
036036
036040
036046
036052
036054
0356054
036056

004737
002001
036570
103002

104432
001140
005037
013737
005002
005737
001402
000137
013705
005205
042705
022737
001002
012705
110577
052777
116503
01%701

104404
010304
012737
004737
103002

104432
001016

011714

004144
004154

003716

036360
003720

177774
000003

000001
145662
000100
004172
002236

001441
016122

Jo OCT 83 15:20

ANALOGUE OUTPUT
.TITLE HARDWARE TESTS

036566

003720

145654

007200

.SBTTL

1%:
ITRAS:
108

208

30%:

40¢:
%04 ;

PAGE 70

BGNMOD

Cl

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

'.0‘.‘..‘.‘0‘.0..““..0‘.‘0..“0‘.......“..“0.0.‘...‘....‘..‘.0‘.‘00‘.0.0

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 MOOULE SPECIFIED AS THE “OTHER" IN
THE HARDWARE QUESTIONS (IN THMIS TEST A DIGITAL OUTPUT). IF LOW
LEVEL IS NOT SELECTED, ONE MUNORED CrCLES ARE PERFORMED USING
THE DATA PAIR AND DEBOUNCE PERIOD SPECIFIED IN THE SOF TWARE

AND HARDWARE QUESTIONS. A DEBOUNCE PERIOD OF 10 MILLISECONDS IS
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 PERFORMED AND THE
OEBOUNCE FUNCTION IS NOT CHECHED.

BY DEFAWLT, THE DATA PAIR IS ALL ZEROS AND ALL ONES, BUT ANY

PATTERN PAIR CAN BE SELECTED.
A FIXED OQUTPUT WILL RESWT,

0000000000000 0000000880800800000800000000800000000000000000000000008080000800

BGNTST 8.,

CALL
. WORD
TSHDS
8CC
EXIT

CLR
MOV
CLR
I1ST
BEQ
JMP
MOV
INC
BIC
CMP
BNE
MOV
MOvB
BIS
MOvBe
MOV
BGNSEG

MOV
MOV
CALL
8cC
ExIT

SELECT
2001

13
TSt

ITRCNT
CYCLE ,SAVE
R2

LOWL VL

208

LLPAS
DBOUNC ,RS
RS

0177774 ,RS
03,080UNC
30%

01,.RS

RS, aMOD
0100,8M00
DBTA8(RS),RS
PAT1,R1

R3,R4

#801. ,ERRNBR
WRITE

60$

ISt

IF THE TWO PATTERNS ARE [DENTICAL,

18::
sCALL SELECT ROUTINE
1GIVE TEST PARAMETER
tGIVE TEST HEADER ADDRESS
1 IF CARRY IS CLEARED BRANCH
:IF CARRY IS SET, EXIT TEST

TRAP CSEXIT
. WORD L1004
;CLEAR [TERATION COUNTER
;LOAD CYCLE COUNTER
tFLAG FOR PATTERN CHOICE
IS LOW LEVEL SELEC. IN P TABLE?

1BRANCH IF NO
(JUMP TO LOW LEVEL PART
1GET DEBOUNCE FROM P TABLE
1CREATE DEBOUNCE VALUE FNR MO0D
tONLY BITS 1 AND 2 ARE USED
tALL DEBOUNCE PERIODS SELECTED ?
1BRANCH IF NO
tGET FIRST DEBOUNCE
tLOAD INPUT DEBOUNCE INTO MOD REGISTER
1SET MODWWLE LED BIT AGAIN
1GET DEBOUNCE WAIT VALUE FROM TABLE
tGEY FIRST PAITERN FROM # TABLE
TRAP C$85tG
tLOAD WAIT COUNTER
1IERROR NUMBER FOR WRITE SUBROU.
tCALL WRITE ROUTINE
1BRANCH IF NO ADDR. ERROR f OUND
tEXIT TEST IF ADDRESSING ERROR
TRAP
. WORD

CSEX]T

L1004] .

SEQ 0158



HARDWARE TESTS

TEST 8:

ol
6363
6364
6365
6366
6367
6368
6369
6370
6371
o372
6373
6374

6375

6376
6377
6378
6379
6380
6381
6382
6383
6384
6385
6386
6387
6388
6389
6390
6391

6392
6393
6394
6395
6396
6397

6398
6399
6400
6401
6402
$403
6404
6405
6406
6407

OIGITAL

036060
036064
036072
036074
036100
036104
036106
036110
036116
036122
036126
036130
036134
036134
036136
036140
036142
036144
036144
03nl14as
036146
036150
036152
036154
036160
036162
036170
036172
036174
036200
036202
036206

036210
036210
036212
036214
036220
036226
036232
036234
036234
036236
036240
036244
036246
036250
036256
036262
036266
036274
036300
036302
036302
036304

MACRUD M1.200

26 0CT 83 15:22 PAGE 70 1

D132

INPUT LOOPBACK TEST WITH SELECTABLE DATA PATTE

063704
032777
001002
063704
004737
005304
001374
017737
020137
004737
001406
010137

104457
001442
036665
007400

104405
005702
001004
005202
013701
000725
022737
001004
005205
022705
001304
005337
001260

104404
005001
012704
012737
004737
103002

104432
0006 36
004737
005304
001374
052777
012701
012704
012737
004737
103002

104432
000570

004166
0U0001

004170
011514

145566
004064
012146

004062

002240
000003

036566

000062
001443
016122

011514

000003
177727
000004
001444
016122

1456 30

004064

003720

007200

145422

007200

608

708 :

80¢$:

904 :

100s;

:NOW WE
PSUES:

10%:

RDD
BIT
BNE
ADD
JSR
DEC
BNE
MOV
cHe
CALL
BEQ
MOV
ERRSOF T

ENDSEG

TST
BNE
INC
MOV
B8R

cHe
BNE
INC
cHe
BNE
OEC
BNE

OUTDE} .R4
#1,807H0D
708
OUTDEZ2,.R4
PC.WT500
R4

708

8DAT,BAD
R1,B8AD

INSERT

80

R1,G000
802,E802,EER2

R2

904

R2

PATZ ,R1
508

@3 ,080UNC
1004

RS

04 RS
30
SAv8
10s

1ADD OPTO QUTPUT DEBOUNCE

1 IS DEBOUNCE OF OUTPUT S00 US ?
1BRANCH IF YES

1 IF NO ADD RLEAY DEBOUNCE

1WAIT 500 US

1OECREMENT DEBOUNCE WAIT COUNTER
tBRANCH IF COUNTER IS NOT ZERO
1READ DIGITAL INPUT PATTERN

1CMP READ AND LOADED DATA

1SKIP BRANCH IF ‘SFI* IS SETY

1BRANCH IF EQUAL

tGET GOOD PATTERN

1ERROR HANDLER
TRAP CSERSOF T
. WORD 802
.WORD  EB02
. WORC EER2

10000 :

TRAP CSESEG

1 IS THE 2ND PATTERN USED
sBRANCH IF YES

s INC FLAG TO SHOW 2ND PATTERN
sGET SECOND PATTERN FROM P TABLE
$BRANCH TO OUTPUT LOOP

sALL DEBOUNCE SELECTED?
;BRANCH IF NO

tPOINT TO NEXT DEBOUNCE VALUE
tALL DEBOUNCE PTRIODS EXECUTED
:BRANCH IF NO

tDECREMENT CYCLE COUNTER
;BRANCH If NO ZERO

WILL TEST THAT THE DEBOUNCE TIME IS NOT FINISHED TOO FAST

BGNSEG

CLR
MOV
MOV
JSR
8CC
ExXIT

JSR
0eC
BNE
8IS
MOV
MOV
MOV
JSR
8CC
ExIT

R]

050. ,R4
0803, ,ERRNBR
PC.WRITE

10

1S7

PC,WTS00

R4

10%

03, aM0D
0177777 ,R1
04 R4
0804 ., , ERRNBR
PC.WRITE

20

ST

TRAP
sGET VALUE FOR WRITE ROUTINE
sWAIT COUNTER FOR CLEAR DAT REG.
iLOAD ERROR NUMBER
tCLEAR QUTPUT DAT REGISTER
:BRANCH IF NO ADDR. ERROR FOUND
tEXIT TEST IF ADDRESSING ERROR

TRAP

. WORD

C$BSEG

CsExIT
L10041

SR

tLOAD INPUT DEBOUNCE OF 10 MS

1LOAD VALUE FOR OUTPUT DAT REG,

tLOAD (2MS) WAIT COUNTER

tLOAD ERROR NUMBER

1 SEND DATA

tBRANCH IF NO ADDR. ERROR FOUND

sEXIT TEST If ADCRESSING ERROR
TRAP
.WORD

CSEN]TY
L1004l .

SEQ 0159



HARDWARE
TEST 8&:

6408
6409
6410
6411
6412
6413
6414
~415
10

6417

6418
6419
6420
6421
6422
6423
6424
6425
6426
6427
6428
6429
6430

6431
6432
6433

6434
6435
64 36
6437
5438
6439
6440
6441
644;°

6443

6444
6445
6446
6447
6448
£449

TeSTS
DIGITAL

036306
036312
036314
036316
036324
036330
036334
036336
036342
036342
J36344
936346
036350
036352
036352
036352
036354

036360
036366
036374
036402
036410
036412
036416
036422
036430
036430
036432
036436
036440
036440
036442
036444
036450
036452
036454
036462
036466
036472
036474
036500
036500
036502
036504
0356506
036510
036510
036510
036512
036514
036516
036520
036524
036526

MACRQ M1200

<6 OCT 83 15:22 PAGE 70 2

INPUT LOCPBACK TEST WITH SELECTABLE DATA PATTE

004737
005304
001374
017737
020137
004737
001006
005037

104457
001445
036764
007400

104405
000137

013737
052777
042777
052777
005002
013701
013704
012737

104404
004737
103002

104432
0004 32
004737
005304
001374
0177%7
020137
004737
001406
010137

104457
001447
036665
007400

104405
005702
001004
005202
013701
000734
005337

011514

145360
004064
012146

004062

036534

004156
000002
000001
000010
002236

004162
001446

olé6122

011514

145222
004064
012146

004062

002240
036566

004064

036566
145304
145276
145270

007200

004004

204

30¢:

JSR
DEC

PC,.WTS500
R4

20%

8DAT ,BAD
R1,8AD
INSERT
304

G000

E13

ERRSOFT 805,E803,EER?

ENDSEG

JMP

QvR8

sWAIT 500 uUS

...

$BRANCH IF NOT FINISHED

tREAD INPUT DATA REG.

tDATA SHOUWLD NOT BF CHANGED

sSKIP BRANCH IF SFI' IS SET

:BRANCH If 0K

tSET UP DATA FOR ERROR HANDOLER

;ERROR HANDLER
TRAP
.WORD
.WORD
.WORD

10001$:
TRAP
:SKIP LOW LEVEL PART

CS$ERSOF T
805
€803
EER2

CS$ESEG

;THE FOLLOWING CODE WILL TEST THE LOW LEVEL (IF SELECTED) OF THE INPUT MODWLE
CYCLLS,SAvVS

LLPASB:

10%;
208

304%:

408

MOV
315
BIC
8IS
CLR
MOV
MOV
MOV
BGNSEG

CALL
8cC
EXIT

JSR
DEC
BNE
MOV
cHp
CALL
8EQ
MOV
ERRSOF 1

ENOSEG

TST
BNE
INC
MOV
B8R
Dt C

42,8M0D
o1,aM00
€10,aM0D
R2
PAT],R1
LLWC R4

0806 . ,ERRNBR

WRITE
303
TSy

PC,uWT500
R4

30¢
80AT,BAD
R1,BAD
INSERT
Q08
R1,G0O00

807,£802,LER?

Re

504

R2
PAT2,R]
20s
SAVE

;LOAD LOW LEVEL CYCLE COUNTER
:LOAD SMS INPUT DEBOUNCE

I

sSWITCH INPUT MODWE TO LLS
iFLAG FOR PATTERN MARKING
iGET FIRST PATTERN

1GET LOW LEVEL DEBOUNCE TIME
:LOAD ERROR NUMBER

TRAP
1CALL WRITE ROUTINE
:BRANCH IF NO ADOR. ERROR F ZUND
(EXIT TEST IF ADORESSING ERROR

TRAP

. WORD
tWAIT 500 US
:OECREMENT WAIT COUNTER
1BRANCH IF COUNTER IS NOT ZERO
tREAD DIGITAL INPUT PATTERN
1CMP <EAD AND LOADED DATA

1SKIP BRANCH IF *SFTI IS SET
;BRANCH IF EQUAL
1GET GOOD PATTERN
:ERROR HANDLER
TRAP
.WORD
.WORD
.WORD
100028
TRAP
tWAS THE 2ND PATTERN USED?

1BRANCH [F 1ES
$INC FLAG TO SHOW 2ND PATTERN

1GET SECOND PATTERN FROM P TARB. ¢

tBRANCH TO OUTPUT L OOP
315 CYCLE COUNTER OVER?

CsBSEG

CsExIT
L10041

CSERSOF T
80"
£80¢
EERS

CSESEG

SEQ 0160



HARDMW ARt
TEST &;

6450
6451
6452
6453
6454
06455
6456
6457

o458
6459
6460
6461
od62
6463
6464
6465
6466
6467
6468
6469
6470
6471

TESTS
OIGITAL

036532
036534
036540
036542
036546
036554
036556
036562
036562
036564

036566

036570
036665
036764
037015

037074
037074
0370°4

MACRU M1.o00

J6 OCT 83 15:22 PAGE 70 3

INPUT LOOPBACK TEST WITH SELECTABLE DATA PATTE

001326
005737
001010
005237
023737
001402
000137

104432
000310

000000

045
114
104
104

104401

002242

004144
004146

035742

123
117
105
101

004144

062
120
102
124

BNE
QvR8: TS71
BNE
INC
cMqP
BEQ
JMP
ExXQv8: EXIT

SAVE: . WORD

NLIST
TSHD8:: .ASCIZ
£802: .ASCIZ
€803: LASCII
.ASCIZ
LIST
.EVEN

ENDTST

10$ 1BRANCH IF NO
QvP 1 IS QUICK VERIFY PASS SELECTED?
EXQvs i IF YES, EXIT TEST
ITRCNT t ITERATION COUNTER + 1
ITRDEF , ITRCNT 1DEFAULT ITERATION EXECUTED
EXQva sIF vES, EXIT TEST
ITRA8 :IF NO, TEST ITERATION
TST sEXIT TEST
TRAP
.WORD
BEX

/78S28ADIGITAL INPUT LOOPBACK TEST
/DEBOUNCE FUNCTION ERROR/<12><15>

/DATA ACCEPTED BEFORE LOADED DEBOUNCE FINISHED/

B8EX

CSEXIT
L10041 .

PATTERN PAIR SELECTABLESN/
/LOPPED DATA IN DATA REGISTER OF DIGITAL INPUT MODULE INCORRECT/

L10041:

TRAP

CSETST

SEQ 0151



HARDWARE

TESTY 9:

o4~}
644
6475
6470

D
o478
6479
6480
o481
648°
o483
6484
6485
6486
o4&~
6488
6489
6490

6491
6492
6493
6494
6495

6496
6437
6498
6499
6500
6501
6502

6503
6504
6505

6507
6508
6509
6510
6511
6512
6513
6514
6515
6516
6517
6518
6519
6520
6521
6522

TESTS  MACRQ M1.200

’6 0OCT a3

15:22

PAGE 71

k4

L] 9

SEQ 0162

OIGITAL OUTPUT LCOPBACK 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
037256
037260

004737
002002
037616
103002

104432
001102
005037
013705
005002
0127%7
004737
103002

104432
001050
052777
142777
012703
032777
001003
063703
000402
063703
013701
010304
010177
004737
005304
001374
017737
020137
004737
001406
010137

104457
001606

011714

004144
004154

001605
016326

004170

004166
002236

144460
011514

144444
004064
012146

004062

007200

144546
144540

144504

004064

.S8TTL

TEST 9;

DIGITAL QUTPUT LOOPBACK TEST WITH SELECTABLE DATA PATTERN PAIR,

;““0‘0““O.““...“.“.“0‘.".‘.“0.“.‘0‘0O..“.".“...“““.‘0‘..‘0

*
.

TEST 9

DIGITAL QUTPUT LOOPBACK TEST - SELECTABLE DATA PATTEKRN PAIR.

;DATA TRANSFERS ARE MADE BETWEEN THE MODUWLE UNDER TEST (IN THIS TEST A

:OIGITAL OQUTPUT) AND THE MODWE SPECIF .ED AS THE 'OTHER'
:QUESTIONS (IN THIS TEST

IN THE HARDWARE

A DIGITAL INPUT). SEVERAL CY(CLES

:ARE PERFORMED USING THE DATA PAIR FROM THE SW P-TABLE AND A DEBOUNCE
:PERIOD FOUND IN THE MOD REGISTER OF THE DIGITAL OUTPUT MODWLE .

;FOR THE INPUT MODULE THE DEBOUNCE OF (SOOUS) IS USED.

:B8y DEFAULT, THE DATA PAIR IS ALL ZEROS AND ALL ONES,

;:BUT ANY PATTERN PAIR CAN BE SELECTED.

;A FIXED OUTPUT WILL RESWLT,
: IF A RELAY QUTPUT MODWE IS USED, A CHECK IS ALSO MADE THAT THE
;:OAT REGISTER OF THE DIGITAL INPUT MODWE WILL NOT BE CHANGED
:TOO FAST AFTER LOADING THE QUTPUT LATA REGISTER.

;.“.‘..““.‘“.“‘0.‘..“0.....“.“‘....‘.0“.““‘..‘0‘.“.‘0.0“00..‘.‘

14:
ITRA9:
10$:

204 :

30%:
404 :
S0¢$:

60%:

BGNTSY

CALL
. WORD
TSHO9
8CC
EXIT

CLR
MOV
CLR
MOV
CALL
8CC
ExIT

8IS
8IC8
MOV
8IT
BNE
ADD
B8R
ADD
MOV
MOV
MOV
JSR
DEC
BNE
MOV
cMP
CALL
BEQ
MOV

IF THE TWO PATTERNS ARE IDENTICAL,

19: .
SELECTY ;CALL SELECT ROUTINE
2002 iGIVE TEST PARAMETER
;GIVE TEST HEADER ADDRESS
13 :IF CARRY IS CLEARED, BRANCH
TST : IF CARRY IS SET, EXIT TEST
TRAP CseEXIT
.WORD L10042
ITRCNT ;:CLEAR ITERATION COUNTER
CrCLE,.RS ;LOAD CYCLE COUNTER
R2 1FLAG FOR PATTERN CHOICE
#901. ,ERRNBR ;LOAD ERROR NUMBER
RE AD ; TEST OTHER MODWLE ADDRESS
20 :BRANCH IF NO ADDR. ERROR FOUND
IST sEXIT TEST IF ADDRESSING ERROR
TRAP CSsEXIT
.WORD L10042 .
@1,a30THMOD :LOAD 500 US INPUT DEBOUNCE
02,80 THMOD i
21,R3 ;LJAD INPUT DEBOUNCE COUNTER
el ,aM00 s+ IND DEBOUNCE OF OUTPUT MODWLE
304 tBRANCH IF RTO IS SET (SOC uUS)
OQUTDECZ .R3 sADD RELAY QUTPUT MODWE DEB
404 sBRANCH OVER NEXT COMMAND
QUTIDEL K? ;ADD OPTP QUTPUT DEB.
PAT:I ,R1 tGET FIRST PATTERN
RZ,R4 ;SAVE WAIT COUNTER VALUE
R1,aDAT ;LOAD QUTPUT DATA REGISTER
PC,WT500 sWALT S00 vS
R4 sOECREMENT WALT COUNTER
60 :+BRANCH [F COUNTER IS NOT ZERO
aDAT ,BAD tREAD LOADED DATA BACK
k1.BAD ;ARE THE LOADED DATA STILL THERE?
INSERT :SKIP BRANCH IF SFI IS SET
708 :BRANCH IF YES
R1.G0O0OD iSET UP DATA FOR ERROR REPORT
ERRSOF T 902 ,E902,EERY :ERROR HANDLER
TRAP CSERSOF T
. WORD WO



HARDWARE TESTS

TEST 9: DIGITAL

037262
037264
6523 037266
6524 037274
6525 037300
6526 037302
037302
037304
6527 037306
6528 037312
©529 037316
6530 037320
6531 037324
037324
037326
037330
037332
6532 037334
6533 037336
6534 037340
6535 037342
6536 037346
6537 037350
6538 037352
6539
6540
6541
6542
6543 037354
037354
6544 037356
6545 037364
6546 037366
6547 037374
6548 037376
6549 037402
6550 C37404
6551 037406
6552 037412
6553 037416
6554 037422
6555 037424
6556 037426
6557 037434
6558 037440
6559 037442
037442
037444
6560 037446
6561 037454
6562 037460
6563 037462
6564 037470
037470
037472
037474
037476

MACRO M1200 26 OCT 83 15:22 PAGE 71 1

4

OUTPUT LCOPBACK TEST WITH SELECTABLE DATA PATT

9903, ,FRRNBR
READ

804

TST

R1,BAD

INSERT

904

R1,GO0D

904 ,E903,EER2

R2

100$

R2
PAT2,R1
50

RS

108

.WC D €902

.WORD EERZ
:LOAD ERROR NUMBER
tREAD DATA REG. OF INPUT MODWLE
:BRANCH IF NO ADDR. ERROR fFOUND
tEXIT TEST IF ADDRESSING ERROR
TRAP CSEXIT
. WORD L1004 .
;CMP READ AND LOADED DATA
:SKIP BRANCH IF *SFI' IS SET
;:BRANCH IF EQUAL
:GET GOOD PATTERN
: ERROR HANDLER
TRAP CSERSOF T

. WORD 904
. WORD €903
. WORC EER2

: IS THE 2ND PATTERN USED?
:BRANCH IF YES .

:INC FLAG TO SHOW 2ND PATTERN
;GET SECOND PATTERN FROM P TABLE
tBRANCH TO OUTPUT LOOP

$ALL CYCLES PERFORMED?

1BRANCH IF NO

iNOW WE WILL TEST THAT THE OUTPUT DEBOUNCE TIME IS NOT FINISHED TOO FAST
;ONLY IF WE HAVE A RELAY QUTPUT (5 MS DEBOUNCE).

037714

007400

012737 001607 007200 70$: MOV

004737 016326 CALL

103002 8cC
EXIT

104432

000710

020137 004064 80s: cMP

004737 012146 CALL

001406 BEQ

010137 004062 MOV
ERRSOF T

104457

001610

040017

007400

005702 90$: TS7

001004 BNE

005202 INC

013701 002240 MOV

000722 BR

005305 100¢$: OEC

001264 BNE
BGNSEG

104404

032777 000001 144314 8IT

001076 BNE

012777 177777 144306 MOV

010304 MOV

004737 011514 110%: JSk

005304 OEC

001374 BNE

005077 144270 CLR

012704 000002 MOV

004737 011522 120¢: JSR

005304 OEC

001374 BNE

012737 001611 007200 MOV

004737 016326 CALL

103002 8CC
EXIT

104432

000550

022737 177777 004064 130%: cHP

004737 012146 CALL

001407 8EQ

012737 177777 004062 MOV
ERRSOF T

104457

001612

040074

007400

@1,3M00

1708
Q177777,30DAT
R3,R4
2C.WIS500

R4

1108

@0AT

@2 R4
PC.WT2S

R4

120§

€905, ,ERRNBR
READ

130

TS7

©177777,8RAD
INSERT

140
@177777,G00D
906 ,E904 ,EER?

TRAP C$BSEG
: IS THE DEBOUNCE OF QUTPUT S00 US
iSKIP THE FOLLOWING PART IF YES
:LOAD OQUTPUT MODUWE DAT REGISTER
:GET IN AND OQUTPUT DEBOUNCE
: INPUT DAT REGISTER WILL ALSO
;:BE LOADED

:CLEAR OUTPUT DATA REGISTER
:LORD WAIT COUNTER
sWALIT 25 uUS

$ e
sBRANCH IF NOT FINISHED
;ERROR NUMBER FOR READ ROUT,
:READ LOOPED DATA
sBRANCH IF NO ADDR. ERROR FQUND
sEXIT TEST IF ADDRESSING ERROR
TRAP CseExIT
.WORD L10042 .
:DATA REG OF INPUT SHOULD NOT CHANGE
;SKIP BRANCKH IF 'SFI' IS SET
;BRANCH IF YES
:SET UP DATA FOR ERROR HANDLER
tERROR HANDLER
TRAP CSERSOF T
.WORD 906
. WORD €904
. WORD EER2

SEQ 0163



HARDWARE Tt STS

TEST 9:

6579

6580
6581
6582
6583
6584
6585
6586

6587
6588
6589
6590
6591
6592
6593
6594
6595
6596
6597
6598
6599

DIGITAL

037500
037500
037502
037504
037510
037512
037514
037522

2 037526

037530
037530
037532
037534

37540
037544
037546
037552
037552
037554
037556
037560
037562
037562
037562
037564
037570
037572
037576
037604
037606
037612
037612
037614

037616
037714
037777
040017
040074
040125

040214
040214
040214

MACRO M1.°00

26 OCT 83 15:20

PAGE 71 2

. 1153

OUTPUT LOOPBACK TEST WITH SELECTABLE DATA PATT

104406
010304
004737
005304
001374
012737
004737
103002

104432
000462
005737
004737
001406
005037

104457
001614
040017
007400

104405
005737
001010
005237
023737
001402
000137

104432
000400

045
104
101
122
104
104

104401

011514

001613
016326

004064
012146

004062

002242

004144
004146

037120

123
101
106
105
105
101

007200

004144

062
124
124
103
102
124

140$:

150¢:

160%:

170s8:

EXQV9:

TSHD9: :
E9Q2:

E903:
E904:

CkLOOP

MOV
JSR
OEC
BNE
MOV
CALL
B8CC
EXIT

TST
CALL
BEQ
CLR
ERRSOF Y

ENDSEG

TSTY
BNE
INC
cHP
8€Q
JmMpP
exIT

NLIST
LASCIZ
.ASCII
.ASCIZ
.ASCIZ
.ASCII
.ASCIZ
LISTY

.EVEN

ENDTST

L
TRAP CsCLP1

R3.R4 sLOAD WAIT COUNTER
:c.ursoo iWAIT FOR S00 US
4 | PP
1503 tBRANCH IF NOT FINISHED
@907, .ERRNBR ;LOAD ERROR NUMBER
READ :READ DATA REG. OF INPUT MODWE
160$ sBRANCH IF NO ADDR. ERROR FOUND
TST tEXIT TEST IF ADDRESSING ERROR
TRAP CSEXIT
.WORD L10042 .
B8AD sOUT INPUT DATA SHOULD BE EQUAL
INSERT ;SKKIP BRANCH IF ‘SFI®* IS SET
170 :BRANCH IF EQUAL (ZERO)
G0O0D ;GET GOOD PATTERN
908,E903 ,EER2 ;ERROR HANDLER
TRAP CS$ERSOFT
.WORD 908
.WORD E£E903
. WORD EER?2
10000s
TRAP CS$ESEG
Qve ;IS QUICK VERIFY PASS SELECTED?
EXQV9 sIF YES, EXIT TEST
ITRCNT s ITERATION COUNTER + 1
ITRDEF , ITRCNT ;OEFALT ITERATION EXECUTED
EXQvo ;IF YES, EXIT TEST
ITRA9 ;s IF NO, TEST ITERATION
TST sEXIT TESTY
TRAP CS$EXIT
. WORD L10042-,
BE X

/%S2#ALIGITAL OUTPUT LOOPBACK TEST  PATTERN PAIR SELECTABLEWN/
/DATA REGISTER OF DIGITAL OUTPUT MODULE INCORRECT /<12><15>

/AF TER READ BACK/

/RECEIVED DATA INCORRECT  CHECK OUTPUT LOGIC.

/DEBOUNCE TIME INCORRECT/<12><15>

/OATA ACCEPTED TOO FAST (LOADED DEBOUNCE NOT FINISHED)-

BEX

L1004l
TRAP CSETST

SEQ 0164
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:OIGITAL INPUT LOOPBACK TEST

TEST 10

6601
6602
6603
6604
6605
6606
6607
6608
0609
6610
o611
6612
6613
6614
6615

6616
6617
6618
6619
6620

6621
6622
6623
6624
6625
6626
6627
6628
6629
6630
6631
6632
6633
6634
6635

6636
6637
6638
6639
6640
6641

6642
6643
6644
6645
5646
6647
6648
6649
6650
6651

040216
040216
040216
040222
040224
040226
040230
040230
040232
040234
040240
040244
040250
040252
040256
040262
040264
040270
040276
040300
040304
040310
040316
040322
040322
040324
040330
040332
040340
040344
040346
040346
040350
040352
040356
040364
040366
040372
040376
040400
040402
040410
040414

004737
002001
040676
103002

104432
000642
005037
013702
005737
001402
000137
013705
005205
042705
022737
001002
012705
110577
052777
116503

104404
013701
010304
012737
004737
103002

104432
000524
063704
032777
001002
063704
004737
0053204
001374
017737
020137
004737

011714

004144
004160
003716

040504
003720

177774
000003

000001
143370
000100
004172

016574

001751
ol1é6122

004166
000001

004170
011514

143274
004064
012146

003720

143362

007200

143336

004064

RANDOM PATTERN

.SBTTL

TEST 10:DIGITAL INPL™ LOOPBACK TEST

13

RANDOM PATTERN

1000000000000 00000000000000000000000000000000000000000000000000000000000000
OIGITAL LOOPBACK TEST WITH RANDOM PATTERN AND RANDOM OR
SELECTABLE DEBOUNCE PERIOD.

THIS TEST CHECKS THE DATA TRANSFER BETWEEN INPUT AND OUTPUT

1%
ITRA10:

10$:

204$:
208

40%;

S0¢:

60s$:

70¢:

TEST 10

MODULES.

THE QUTPUT MODULE IS THAT SPECIFIED AS THE

"OTHER' IN

THE HARDWARE QUESTIONS. SEVERAL CYCLES ARE PERFORMED USING DATA
GENERATED BY A RANOOM PATTERN GENERATOR WITHIN THE PROGRAM.

IF LOW LEVEL TESTING WAS NOT SELECTED IN THE HARDWARE QUESTIONS,

THE SELECTED DEBOUNCE PERIOD IS USED. IF

"ALL " WAS SPECIFIED,

THE PERIOD IS SELECTED AT RANDOM FROM THE 3 ALLOWED VALUES.

BGNTST

CALL
. WORD
TSHD10
B8CC
EXIT

CLR
MOV
TST
8EQ
JMP
MOV
INC
BIC
CMP
BNE
MOV
MOvB
8IS
MOVB
BGNSEG

MOV
MOV
MOV
JSR
B8CC
EXIT

ADD
8IT
BNE
ADD
JSR
DEC
BNE
MOV
cMP
CALL

SELECT
2001

18
TST

ITRCNT
CYCRAD,R2
LOWL VL

108

LLPA10O
DBOUNC ,RS
RS
0177774 ,RS
93 ,DBOUNC
304

91.RS

RS ,aM0D
€100, 8M00
DBTA8(RS),R3

R8,.R1

R3,R4

¢1001. ,EQRNBR
PC.WRITE

603

ST

OUTDE1 ,R4
#1,30THMOD
708
OUTDEZ,R4
PC,WTSCO
R4

708

8DAT ,BAD
R1,BAD
INSERT

1080882000800 0408400088082020484¢480432830880088888080830420088020040044002080000004402

T10::
;CALL SELECT ROUTINE
;:GIVE TEST PARAMETER
sGIVE TEST HEADER ADDRESS
:IF CARRY IS CLEARED, BRANCH

:IF CARRY IS SET, EXIT TEST
TRAP CsEXIT
.WORD L10043 .
:CLEAR ITERATION COUNTER
:LOAD CYCLE COUNTER
;IS LOW LEVEL SELEC. IN P-TABLE?

;BRANCH IF NO

:JUMP 10 LOW LEVEL PART

:GET DEBOUNCE FROM P TABLE
:CREATE DEBOUNCE VALUVE FOR MOD
sWE ONLY USE BITS 1 AND 2

;ALL DEBOUNCE PERIODS SELECTED ?
;:BRANCH IF NO

sGET FIRST DEBOUNCE

s LOAD DEBOUNCE INTO MOD REGISTER
:SWITCH ON THE MODWUWLE LED AGAIN
:GET WAIT VALUE FROM TABLE

TRAP C$BSEG
;GET FIRST RANDOM PATTERN
:SAVE WAIT COUNTER VALUE
;:LOAD ERROR NUMBER FOR SUBROU.
;CALL WRITE ROUTINE
:BRANCH IF NO ADDR. ERROR FOUND
;EXIT TEST IF ADDRESSING ERROR
TRAP CSEXIT
. WORD L10043 |

+ADD OPTO QUTPUT DEBOUNCE

: IS DEBOUNCE OF QUTPUT 500 LS 2?2
;BRANCH IF YES

: IF NO ADD RELAY DEBOUNCE

{WAIT 500 US

;DECREMENT WAIT COUNTER

;BRANCH IF COUNTER IS NOT ZERO
:READ DIGITAL INPUT PATTERN
:CMP READ AND LOARDED DATA

{SKIP BRANCH IF SFI IS SET

SEQ@ 0165



HARDWARE TESTS

TEST 10:DIGITAL

6652 040420
6653 040422
6654 040426
040426
040430
040432
040434
6655 040436
040436
040436
0656 040440
6657 040444
6658 040452
6659 040454
5060 040456
6661 040462
6662 040464
6663 040466
6664 040470
6665 040474
6666 040476
6667 040500
6668
6669
6670
6671
6672 040504
6673 040512
6674 040520
6675 040526
6676 040532
040532
6677 040534
6678 040540
6679 040544
6680 040552
6681 040556
6682 040560
040560
040562
6683 040564
6684 040570
6685 040572
6686 040574
6687 040602
6688 040606
6689 040612
6690 040614
6691 040620
040620
040622
040624
040626
6£92 040630
040630
6693 040032
6£694 040636

MACRO M1200 26 OCT 83 15:22 PAGE 72 1
INPUT LOOPBACK TEST - RANDOM PATTERN

001406 ’ 8EQ
010137 004062 MOV
ERRSOF T

104457

001752

040762

007400

80%$: ENDSEG

104405

004737 016534 CALL
022737 000003 003720 CMP
001010 BNE
005205 INC
022705 000004 CMP
001310 BNE
005302 0eC
001304 BNE
000137 040644 JMP
005302 90¢%: DEC
001311 BNE
000137 040644 JMP

s THIS PART WILL TEST THAT THE LOW LEVEL

K13

80
R1,G0O0D

1002,E1002,EER2

RANDOM
3 ,0B0UNC
904

RS

#4 RS
30¢

R2

20$
QVR10
R2

403
QVvR10

+BRANCH IF EQUAL
s:GET GOOD PATTERN
;ERROR HANDLER
TRAP CSERSOF T

. WORD 1002
.WORD E1002
.WORD EER2

10000 :

TRAP CSESEG
;GENERATE NEXT PATTERN
+ALL DEBOUNCE REQUESTED ?
:BRANCH IF NO
:NEXT DEBOUNCE
;ALL DEBOUNCE PERIODS EXECUTED?
:BRANCH IF NO
;:ALL CYCLES PERFORMED ?
;BRANCH IF NO
:SKIP LOW LEVEL PART
sALL CYCLES PERFORMED ?
:BRANCH IF NO
:SKIP LOW LEVEL PART .

SELECT WILL WORK WITH RANDOM

sPATTERN, THE DEBOUNCE OF THE DIGITAL INPUT MODULE IS FIXED AT S MS

052777 000002 143166 LLPAL10O: BIS
042777 000001 143160 BIC
052777 000010 1431572 BIS
013702 004156 MOV
BGNSEG
104404
013701 016574 10$: MOV
013704 004162 MOV
012737 001753 007200 MOV
004737 016122 JSR
103002 B8CC
EXIT
104432
000312
004737 011514 208$: JSR
005304 DEC
001374 8NE
017737 143102 004064 MOV
020137 004064 CMP
004737 012146 CALL
001406 BEQ
010137 004062 MOV
ERRSOF T
104457
001754
040762
007400
20$: CKLOOP
104406
004737 016534 CALL
005302 DEC

@2,aM00
41,a3M00
€10,3M0D
CvyCLLS,R2

RB,R1

LLWC,R4
£1003. ,ERRNBR
PC,WRITE

208

TS1

PC,.WT500
R4

204
3DAT,BAD
R1.8AD
INSERT
30
R1.G0O0D

1004,E1002,EERe

RANDOM
R2

:LOAD A DEBOUNCE OF S MS
;:CLEAR DEBOUNCE OF 5 US
sSWITCH INPUT MODULE TO LLS
:LOARD CYCLE COUNTER

TRAP C$BSEG
;LOAD DATA
;LOAD LLS WAIT COUNTER
;LOAD ERROR NUMBER
:SEND OATA AND ADD OUTPUT DEBOQU.
;BRANCH IF NO ADDR. ERROR FOUND
;EXIT TEST IF ADDRESSING ERROR
TRAP CSEXIT
.WORD L10043 .
;WAIT SO0 US

:BRANCH IF NOT FINISHED
;READ INPUT DATA
:DATA SHOWD NOT BE CHANGED
:SKIP BRANCH IF SFI IS SET
:BRANCH IF 0K
:+SET UP DATA FOR ERROR HANDLER
;ERROR HANDLER
TRAP CSERSOF T

.WORD 1004
.WORD  E1002
.WORD EERD

;CREATE NEXT PATTERN
:IS CYCLE COUNTER OVER?

TRAP CslLPl

SEQ 0166



HARDWARE TESTS

TEST 10:DIGITAL

6695
6696

6697
©698
6099
6700
6701
6702
o703

6704
6705
6706
6707
6708
6709
6710
6711
6712
6713

040640
040642
040642
040642
040644
040650
040652
040656
040664
040666
040672
040672
040674

040676
040762
041032

041074
041074
041074

MACRC M1200 26 OCT 83 15:22 PAGE 72 2

INPUT LOCPBACK TEST
001335

104405
005737 002242
001010
005237 004144

023737 004146 004
001402
000137 040240
104432
000200

045 123

104 111

114 117
104401

184

062
107
101

RANDOM PATTERN

BNE
ENDSEG

QvR10: TST
BNE
INC
CHP
BEQ
JMP
EXQV10: EXIT

.NLIST
TSHD10::,ASCIZ
E1002: .ASCI1

LASCIZ

LLIST

.EVEN

ENDTST

L 13

10¢

QvP

ExXQv1o

ITRCNT
ITRDEF , ITRCNT
EXQV1O0

ITRA10

TST

BEX

1BRANCH IF NO

10001s$:

TRAP CS$ESEG
: IS QUICK VERIFY PASS SELECTED?
: IF YES, EXIT TEST
; ITERATION COUNTER ¢+ 1
:OEFALT ITERATION EXECUTED
s IF YES, EXIT TEST
:IF NO, TEST ITERATION
;EXIT TEST

TRAP CSEXIT

. WORD L10043 .

/%S2sADIGITAL INPUT LOOPBACK TEST RANDOM PATTERNSN/
/DIGITAL INPUT DATA REGISTER INCORRECT /<12><15>
/LOADED AND READ DATA NOT THE SAME/

BEX

L10043:
TRAP CS$ETST

SEQ 0167
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:DIGITAL OUTPUT LOOPBACK TEST

TEST 11

6715
6716
6717
6718
6719
6720
6721
6722
6723
6724
0725
6726
6727

6728
6729
6730
6731
6732

6733
6734
6735
6736
6737
6738

6739
6740
6741
6742
6743
6744
6745
6746
6747
6748

6749
6750
6751
6752
6753
6754
6755
6756
6757
6758
6759

6760

041076
041076
041076
041102
041104
041106
041110
041110
041112
041114
041120
041124
041132
041136
041140
041140
041142
041144
041152
041160
041164
041172
041174
041200
041202
041206
041212
041212
041214
041216
041222
041226
041230
041232
041240
041244
041250
041252
041256
041256
041260
041262
041264
041266
041266

004737
002002
041400
103002

104432
000560
005037
013702
012737
004737
103002

104432
000530
152777
042777
012703
032717
001003
063703
000402
063703
013701

104404
010304
010177
004737
005304
001374
017737
020137
004737
001406
010137

104457
002116
041465
007400

104406

011714

004144
004160
002115
016326

000001
000002
000001
000001

004170

004166
016574

142460
011514

142444
004064
012146

004062

007200

142550
142542

142506

004064

RANDOM PATTERN

.SBTTL

TEST 11:0IGITAL OUTPUT LOOPBACK TEST

M13

- RANDOM PATTERN

1080800850 040848884484242283030440440420444040000084044000800484300044000000400040

TEST 11 - DIGITAL OUTPUT LOOPBACK TEST WITH RANDOM PATTERN
;THIS TEST CHECKS THT DAIM OUTPUT LINES OF DIGITAL OUTPUT MODULES

:BY READING THE N ,PUT DATA WITH AN INPUT MODULE.
:SPECIFIED AS Trme ‘OTHER'

THE INPUT MODULE
IN THE HARDWARE QUESTIONS. 500 CYCLES ARE
:PERFORMED USING DATA GENERATED BY A RANDOM PATTERN GENERATOR WITHIN THE

IS THAT

:PROGRAM, THE TIMEOQUT PERIO) IS BASED ON THE DEBOUNCE PERIOD FOUND IN THE
;MOD REGISTER OF THE DIGITA QUTPUT MODULE.
: THE DIGITAL INPUT MODWE I ALMWAYS LOADED WITH A DEBOUNCE OF 500 US.

1002884828400 30020020020000002888000000000880400000040200800400 0000000404440

1%:
ITRAL1L:

10$:

20$:
30s:

40s$:
S0¢%:

60$:

BGNTST

CALL
. WORD
TSHD11
8CC
EXIT

CLR
MOV
MOV
CALL
8CC
EXIT

8ISB
8IC
MOV
8IT
BNE
ADD

B8R

ARDD
MOV
BGNSEG

MOV
MOV
JSR
OEC
BNE
MOV
CMP
CALL
BEQ
MOV

SELECT
2002

13
TST

ITRCNT
CYCRAD,R2
#1101. ,ERRNBR
READ

10$

TST

21,a0THMOD
&2 ,80THMOD
21,R3
1,aM0D
20$
OUTDE2,R3
30¢
OUTDE1,R3
RB.R1

R3,.R4
R1,a3DAT
PC.WTS00
R4

50

aDAT ,BAD
R1,B8AD
INSERT
60
R1,G00D

ERRSOFT 1102,E1102,EERR2

CKLOOP

T11::

:CALL SELECT ROUTINE

:GIVE TEST PARAMETER

;:GIVE TEST HEADER ADDRESS
:IF CARRY IS CLEARED, BRANCH

: IF CARRY IS SET,

EXIT TEST
TRAP
.WORD

:CLEAR ITERATION COUNTER
;LOAD CYCLE COUNTER
:LOAD ERROR NUMBER
;: TEST OTHER MODUWLE ADDRESS (INPUT)

:BRANCH IF NO ADDR. ERROR FOUND
{EXIT TEST IF ADDRESSING ERROR

TRAP
.WORD

:SET 500 US DEBOUNCE IN INPUT
:CLEAR S MS DEBOUNCE IN INPUT MOD
;LOAD WAIT COUNTER WITH INPUT DEB.

;F IND DEBOUNCE OF OQUTPUT MODULE
:BRANCH IF RTO IS SETY (500 US)

:ADD RELAY OUTPUT MODWLE DEB.

:ADD DEBOUNCE OF OPTO OUTPUT MODULE
GET FIRST RANDOM PATTERN

TRAP

;SAVE WAIT COUNTER VALUE
:LOAD OUTPUT DATA REGISTER

{WAIT 500 US

; DECREMENT WAIT COUNTER

:BRANCH IF COUNTER IS NOT ZERO

;READ LOADED DATA BACK
:LOADED DATA STILL THERE?

:SKIP BRANCH IF 'SFI’

:BRANCH IF YES

IS SET

:SET UP DATA FOR ERROR REPORT

; ERROR HANDLER

TRAP

.WORD
.WORD
.WORD

TRAP

CSEXIT
L100C44

CSEXIT
L10044

C$BSEG

CS$ERSOF T
1102
£1102
EERS

CsCLPL

SEQ 0168



HARDWARE
TEST 11:

6761
6762
6763
6764

6765
6766
6767
6768
0769

6770

6771
6772
6773
6774
6775
6776
6777
6778
6779
6780

6781
6782
6783
6784
6785
6786
6787
6788
6789
6790

TESTS
DIGITAL

041270
041276
041302
041304
041304
041306
041310
041314
041320
041322
041326
041326
041330
041332
041334
041336
041336
041336
041340
041344
041346
041350
041354
041356
041362
041370
041372
041374
041374
041376

041400
041465
041550
041603

041672
041672
041672

MACRO M1200 26 OCT 83 15:22 PAGE 73 1
RANDOM PATTERN

OuUTPUT

012737
004737
103002

104432
000364
020137
004737
001406
010137

104457
002120
041603
007400

104405
004737
005302
001317
005737
001007
005237
023737
001401
000652

104432
000274

045
104
104
114

104401

LOOPBACK TEST
002117 007200

016326

004064

012146

004062

016534

002242

004144

004146 004144
123 062
101 124
101 124
117 101

70$:

80$:

EXQvil:

TSHD11:
El1102:;

€1103:

MOV
CALL
8CC
EXIT

cMP
CALL
BEQG
MOV
ERRSOF T

ENDSEG

CALL
DEC
BNE
TST
BNE
INC
cMP
BEQ
BR
EXIT

.NLIST

: .ASCIZ

LASCII
.ASCIZ
.ASCIZ
.LIST
.EVEN

ENDTST

N13

#1103, ,ERRNBR

:LOAD ERROR NUMBER

READ :READ D/0 LINES WITH DI MODULE
70$ :BRANCH IF NO ADDR. ERROR FOUND
TST {EXIT TEST IF ADDRESSING ERROR
TRAP CSEXIT
.WORD L10044 -.
R1,BAD :CMP READ AND LOADED DATA
INSERT :SKIP BRANCH IF 'SFI' IS SET
803 :BRANCH IF EQUAL
R1.GOGCD ;:GET GOOD PATTERN
1104 ,£E1103,EER2 ;: ERROR HANDLER
TRAP CSERSOFT
.WORD 1104
.WORD E1103
. WORD EER2
10000 :
TRAP CSESEG
RANDOM ;GENERATE NEXT PATTERN
R2 ;ALL CYCLES PERFORMED ?
30¢ :BRANCH IF NO
Qve : IS QUICK VERIFY PASS SELECTED?
EXGV1l :IF YES, EXIT TEST
ITRCNT : ITERATION COUNTER + 1
ITRDEF , ITRCNT ;OEFALT ITERATION EXECUTED
EXGV1l :IF YES, EXIT TEST
ITRAL11l : IF NO, TEST ITERATION
ST ;EXIT TESY
TRAP CSEXIT
.WORD L10044 - .
BEX

/%S28ADIGITAL OUTPUT LOOPBACK TEST RANDOM PATTERNSN/
/DATA REGISTER OF DIGITAL OUTPUT MODULE INCORRECT /<¢12><15>
/DATA CHANGED AFTER LOADING/
/LOADED AND READ DATA NOT THE SAME
BE X

CHECK QUTPUT LOGIC/

L10044:

TRAP CSETST

SEQ 0169
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TEST 10: OIGITAL INPUT LOOPBACK TEST

679
6793
6794
6795
67%
679"
6798
6799
o800
6801
o802

6803
6804
0805
6806
6807

6808
6809
6810
6811
6812
6813
6814
6815
6816
6817
6818
6819
6820
6821
6822

6823
6824
6825
6826
6827

6828
6829
6830
6831
6832
6833
6834
6835
6836
6837
6833
£839
B840
£B41

041674
041674
041674
041700
041702
041704
041706
041706
041710
041712
041716
041722
041726
041730
041734
041740
041742
04174¢
041754
041756
041762
041766
041774
042000
042000
042002
042006
042014
042020
042022
042022
042024
042026
042032
042040
042042
042046
042050
042054
042056
042060
042066
042072
042076
042100
042104
042104

004737
002001
042572
103002

104432
001064
005037
013702
005737
001402
00013+
013705
005205
042705
022737
001002
012705
110577
052777
012701

104404
116503
012737
004737
103002

104432
000750
063703
032777
001002
063703
010304
004737
005304
001374
017737
020137
004737
00140¢
01C137

104457

011714

004144
004156
003716

042270
003720

177774
000003

000001
141712
000100
000001

004172
002261
016122

004166
000001

004170
011514
141616
004064
012146

00406

003720

141704

007200

141662

004064

=
-4 -

20%:
303 ; MOVE

40%

S0s:

o0s$:
708 ;

SLIDING PATTERN
TEST 12: DIGITAL INPUT LOOPBACK TEST

1000880000040 000000000000000004608000800000000000000000404000000000000000880200

: TEST 12

tOUTPUT MODULE AND INPUT MODULES.

1AS THE 'OTHER'

BGNTST

CALL
. WORD
TSMD12
8CC
ExI’

CLR
MOV
TSY
8eEqQ
JHP

RA12:

10s: MOV

INC
8IC
cHP
BNE
MOV

8IS
MOV
BGNSEG

MOVB
MOV
JSR
8cC
ExIT

ADD
8IT
BNE
ADD
MOV
JSR
DEC
BNE
MOV
cHP
CALL
8tQ
™MoV

ERRSOF T 1202,E120,,LER?

B 14

SLIDING PATTERN

- DIGITAL INPUT LOOPBACK TEST WITH SLIDING PATTERN
L
1 THIS TEST TRANSFERS SLIDING ONES AND THEN SLIDING ZEROS BE TWEEN

IN THE MARDWARE QUESTIONS.
1 THE TRANSFERS ARE PERFORMED USING THE LEVEL SELECT AND THE DEBIUNCE
1PERIOD SPECIFIED IN THE MARDWARE QUESTIONS.

§00004000000000000000000000008000000000000000000000000048000000000000000000002

SELECT
2001

14
TST

ITRCNT
CYCLLS,R?
LOWL VL
104
LLPAL?
OBOUNC ,R5
RS
@177774 ,RS
e3,080UNC
303

01,RS
RS,aM00
€100,a3M00
01.R1

OBTA8(RS5),R3
01201. ,ERRNBR
PC.WRITE

SO¢

TsSr

OUTDE1 .R3
91,a30THMOD
608
OQUTDEZ ,R3
R3.R4
PC.WTS00
Ra

70¢

8DAT ,BAD
R1,BAD
INSERT
804
R1,G00D

T12::

1 CALL SELECT ROUTINE
tGIVE TEST PARAMETER
tGIVE TEST HEADER ADDRESS

s IF CARRY 1S CLEARED, BRANCH
s IF CARRY IS SET, EXIT TEST

1CLEAR ITERATION COUNTER

tLOAD CYCLE COUNTER
1 IS LOW LEVEL SELEC.

1BRANCH IF NO

THE OUTPUT MODUWE THAT SPECIFIED

TRAP
WORD

IN P TABLE

tJUMP TO LOW LEVEL PART

1GET DEBOUNCE FROM P TABLE
1CREATE DEBOUNCE VALUE FOR MOD
iWE ONLY USE BITS 1 AND 2

tALL DEBOUNCE PERIODS SELECTED ?

$BRANCH [F NO

1GET FIRST DEBOUNCE

1L OAD DEBOUNCE INTO ™OD REGISTER

sSWITCH ON THE MODWE LED
1tGET MASK FOR SLIDING ONES

TRAP

tGET WAIT VALUE FROM TABLE
1tLOAD ERROR NUMBER
1CALL WRITE ROUTINE

1BRANCH IF

NO ADDR. ERROR FOUND

1EXIT TEST IF ADDRESSING ERROR

TRAP
. WORD

1ADD OPTO QUTPUT DEBOUNCE

1 IS DEBOUNCE OF OQUTPUT 500 VS 2

1BRANCH IF YES
1 IF NO,

ADD RELAY DEBOUNCE

1SAVE WAIT COUNTER VALUE

1WAIT S00 US

I1IDECREMENT WATT Z“OUNTER
;BRANCH IF COL ..ER IS NOT ZERQ
tREAD DIGITAL INPUT PATTERN
1CMP READ AND LOADED DATA

1O IP BRANCH [I¢
1BRANCH [F EQUAL

SHI

1GET GOOD PATTERN

1t RROR HANDL ER

IS SET

TRAP

CsExrr

i« 10045

C$8SEG

CeEx]”
L 10045

CSERSM "

5EQ 01/0



HARDWARE
TEST 1.o:

6842

6843
6844
6845
6846
o847
6848
6849

6850
6851
6852
6853
6854

6855
6856
6857
6858
6859
6860
6801
6862
6863

6864

6865
6866
6867
6868
6869
6870
6871
6872
6873
6874
6875
6876
6877
65878
6872
6880
6881
6882
~883
6814

TesTsS

MACRL M1.'00

DIGITAL INPUT

042106
042110
042112
042114
042114
042114
042116
042120

042122
042126
042126
042130
042132
042140
042144
042146
042146
042150
042152
042156
042160
042162
042170
042174
042200
042202
042206
042206
042210
042212
042214
042216
042216
042216
042220
042222
042224
042226
042230
042236
042240
042242
042246
042250
042252
042254
042260
042262
042264

002262
042660
007400

104405
006301
103327

012701

104404
010304
012737
NO4A737
103002

104432
000624
004737
005304
001374
017737
020137
004737
001406
010137

104457
002264
042660
007400

104405
006301
103002
005501
000737
022737
001010
005205
022715
001245
005302
001241
000137
005302
001246
000137

J6 OCT a8 15:0p

LOOPBACK TEST

177776

002263

016122

011514

141514
004064
012146

004062

000003

000004

042540

042540

007200

004064

003720

PALE 74 1

Cla

SEQ 017}
SLIDING PATTERN
. WORD 1202
. WORD El120¢
.WOROD EER2
80$: ENDSEG 3
100004 :
TRAP CIESEG
ASL R1 tNEXT SLIDING ONES DATA
8cC 408 1BRANCH TILL ALL MHAVE BEEN ONEC
s THE FOLLOWING CODE IS FOR SENDING SULIDING ZEROS
MOV 2177776 ,.R1 tLOAD MASK FOR SLIDING ZEROS
90$: BGNSEG
TRAP C$8SEG
MOV R3.Ra4 1SAVE WAIT COUNTER VALUE
MOV #1203, .ERRNBR tLOAD ERRGR NUMBER
JSR PC.WRITE ;CALL WRITE ROUTINE
8CC 1008 $BRANCH IF NO ADDR. ERROR FOeMND
ExIT fs?Y tEXIT TEST IF ADORESSING ERROR
TRAP CseExIT
. WORD L1004AS |
100%: JSR PC.WTSCO sWAIT S00 US
OEC R4 sDECREMENT WAIT COUNTER
BNE 100s sBRANCH IF COUNTER IS NOT ZERO
MOV 8DAT ,BAD sREAD OIGITAL INPUT PATTERN
cMp R1,BAD sCMP READ AND LOADED DATA
CALL INSERT ;SKIP BRANCH [F SFI IS SET
BEQ 1108 ; BRANCH [F EQUAL
MOV R1,GO0OD :GET GOOD PATTERN
FRRSOFT 1204 ,E1202,.EER?2 ;ERROR HANDLER
TRAP CSERSOF T
. WORD 1204
. WORD €1202
. WORD EER?
110%: ENDSEG
10001%:
TRAP CSESED
ASL R1 sNEXT SULIDING ZERQS DATA
8CC 120¢ ;BRANCH IF ALL DATA LINES WERE ZEROS
ADC R1 ;ADD THE CARRY AND REPEAT
B8R 904 iWITH NEW DATA
120s: cMP 63 ,0B0UNC sALL DEBOUNCE SELECTED?
BNE 130 1BRANCH IF NO
INC RS sNEXT DEBOUNCE
cHe 04 RS tALL DEBOUNCE PERIODS EXECUTED
BNE 208 1BRANCH IF NO
DEC RS 1ALL CYCLES PERFOR™MED ?
BNE 208 1BRANCH IF NO
JMP QVvR1? sSKIP LOW LEVEL PART
130%; DEC R2 $ALL CYCLES PERFCORMED ?
BNE 408 $BRANCH IF NO
JMP QvRl? JUMP TO QUICK VERIFY ROUTINE

:THIS PART WILL TEST THAT THE LOW LEVEL SELECT WILL WORK WITH SLIDING

;PATTERNS,

THE DEBOUNCE OF THE OIGITAL

iBUT THE WAIT LOOP FOR 1LY WL

INPUT MODWRE WILL FIX & Ms

8F 10 M,



HMARDWARE

TEST 10:

6485
6880
6887
6888
6889
6890
6891
6892

6893
o894
6895
6896

6897
6898
6899
6900
6901
6902
6903
6904
6905
6906

6907

6908
6909
6910

6911
6912

6913
6914
6915
6916
6917

6918
6919
6920
6921
6922
6923
6924
6925
6926

SIS MACRO MLI200 e
OIGITAL [INPUT LOOPBACK

042270
042276
042304
042312
042316
042322
042326
042326
042330
042336
042342
042344
042344
042346
042350
042352
042356
042360
042362
042370
042374
042400
042402
042406
042406
042410
042412
042414
042416
042416
042420
042422
042424
042424
042424
042426
042432
042432
042434
042436
042444
042450
042452
042452
042454
042456
042462
042464
042466
042474
042500
042504
042506
042512
042512
042514

052777
042777
052777
013702
013703
012701

104404
012737
004737
103002

104432
000426
010304
004737
005304
001374
017737
020137
004737
001406
010137

104457
002266
042660
007400

104406
006301
103342

104405
012701

104404
010304
012737
004737
103002

104432
000320
004737
005304
001374
017737
020137
004737
001406
010137

104457
002270

0V0002

000001
000010
004156
004162
000001

002265
ol16122

011514

141314
004064
012146

00406c

17777+

002267
016122

011514

141210
004064
012146

004062

oCT a8 15:20

Test

141402
141374
141366

007200

0040064

007200

004064

PAGE /4 »

SLIDING PATTERN

LLPAYZ2: BIS

104

208:

30%:
408 :

508 :

608 :

708

8IC
8IS
MOV
MOV
MOV
BGNSEG

MOV
JSR
8CC
EXIT

MOV
JSR
DEC
BNE
MOV
(ofy o
CALL
BEQ
MOV
ERRSOF T

CxLOOoP

ASL
B8CC
ENDSEG

MOV
BGNSEG

MOV
MOv
JSR
B8CC
EXIT

JSR
OEC
BNE
MOV
cHP
CALL
BEQ
MOV
ERRSOF T

D14

82 ,aM00D
o1,8M0)
010, 8M0D
CyCLLS,R2
LLWC,R3
e1,R1

21205. ,ERRNBR
PC,WRITE

303

ST

R3.R4

PC.WTS500

R4

403

@DAT,BAD

R1,BAD

INSERT

S0¢

R1,GO0OD

1206, ,E1202,EER2

R1
20¢

0177776 ,R1

R3,R4

21207, ,ERRNBR
PC.WRITE

708

TST

PC,WT500
R4

708

aDAT ,BAD

R1,BAD

INSERT

80¢

R1,GO0D
1208,£1202,EERY

1LOAD AN INPUT DEBOUNCE OF S M5

P

1SWITCH INPUT MODWE T0 LLS
tLOAD CYCLE COUNTER

1LOAD LLS WALIT COUNTER
1LOAD MASK OF Si IDING DATA

TRAP
:LOAD ERROR NUMBER FOR SUBR.

tSEND DATA FORM QUTPUT TO INPUT
1BRANCH IF NO ADOR. ERROR FOUND
tEXIT TEST IF ADORESSING ERROR

TRAP
. WORD

$1SAVE LLS WAIT COUNTER (30 MS)

tWAIT FOR 500 US

)

tBRANCH IF NOT FINISHED
;READ DATA

1tDATA SHOULD NOT BE CHANGED
tSKIP BRANCH IF SFI IS SET
1BRANCH IF 0K

:1SET UP DATA FOR ERROR HANDLER

tERROR HANDLER
TRAP
.WORD
. WORD
. WORD

TRAP

sNEXT SULIDING ONES DATA
:BRANCH IF CARRY IS CLEARED

100024 :
TRAP
tLOAD MASK FOR SLIDING ZEROS
TRAP

$ SAVE WAIT COUNTER VALUE
;LOAD ERROR NUMBER
;CALL WRITE ROUTINE

;BRANCH [F NO ADOR. ERROR FOUND
{EXIT TEST IF A DRESSING ERROR

TRAP
.WORD
tWAIT 500 US
sDECREMENT WALT COUNTER

1BRANCH IF COUNTER IS NOT ZERD

sREAD OIGITAL INPUT PATTERN
:CMP READ AND LOADED DATA

;SKIP BRANCH IF SFI® IS ST
1tBRANCH IF EQUAL
tGET GOOD PATTERN
st RROR MANDLER
TRAP
WORD

C$BSEG

CSExIT
L10045 .

CSERSOF T
1206
€1202
EERS

CsCLP1

C$ESEG

C3$BSEG

CSEXIT
L1004S .

CSERSOF T
1208

2EQ 0172



HARDWARE Tt STS

TEST 1.2:

6927

©928
6929
6930
0931
6932
0933
6934
6935
6936
0937
6938
6939
6940

6941
6942
6943
6944
6945
6946
6947
6948
6949
6950

MACRO M1200

26 OCT 83 15:02

OIGITAL INPUT LCOPBACK TEST

042516
042520
042522
042522
042522
042524
042526
042530
042532
042534
042536
042540
042544
042546
042552
042560
042562
042566
042566
042570

042572
042660
042732

042774
042774
042774

042660
007400

104405
006301
103002
005501
000737
005302
001267
005737
001010
005237
023737
001402
000137

104432
000204

045
104
114

104401

002242

004144
004146

041716

123
101
117

004144

062
124
101

SLIDING PATTERN

80%: ENOSEG

ASL
8CC
ADC
B8R
90%: 0eC
BNE
QvR12: TS7
BNE
INC
cMP
BEQ
JMP
ExQvlie: EXIT

LNLIST
TSHD12::,ASC1Z
E1202: .ASCII

LASCIZ

LIST

.EVEN

ENDTST

PAGE 74 3

E 14

. WORD El202
. WORD EERZ
10003%¢:
TRAP C$ESEG
R1 iNEXT SLIDING ZERO DATA
90 ;BRANCH IF ALL ZEROS WHERE DONE
R1 jADD THE CARRY
608 ;AND REPEAT
R sALL CYCLES PERFORMED ?
104 $BRANCH IF NO
QvP : IS QUICK VERIFr PASS SELECTED?
EXQvle s IF YES EXIT TEST
ITRCNT s ITERATION COUNTER .+ 1
ITROEF , ITRCNT tDEFAULT ITERATION EXECUTED
ExQvle sIF YES, EXIT TEST
ITRAL2 sIF NO, TEST ITERATION
TST tEXIT TEST
TRAP C$EXIT
.WORD L1004S .
BEX

/8S28ADIGITAL INPUT LOOPBACK TEST - SLIDING PATTERNSN.
/DATA REGISTER OF INPUT MODWE INCORRECT /<12>¢15>
éLOﬂDED AND READ DATA NOT THE SAME/

Ex

L10045;
TRAP CIETST

5€Q 0173
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TEST 13:0IGITAL OUTPUT LOOPBACK TEST

6952
6953
6954
6955
6956
695~
6958
6959
6960
6961
o962
6963
6964

6965
6966
6967
6968
6969

6970
6971
6972
6973
6974
6975

6976
6977
6978
6979
€980
6981
6982
€983
6984
6985

6986
6987
6988
6989
6990
6991
6992
6993
6994
6995
6996

£997

042776
042776
042776
043002
043004
043006
043010
043010
043012
043014
043020
043024
043032
043036
043040
043040
043042
043044
043052
043060
043064
043072
043074
043100
043102
043106
043112
043112
043114
043116
043122
043126
043130
043132
043140
043144
043150
043152
043156
043156
043160
043162
043164
043166
043166

004737
002002
043450
103002

104432
000666
005037
013702
012737
004737
103002

104432
000636
152777
042777
012703
032777
001003
063703
000402
063703
012701

104404
010304
010177
004737
005304
001374
017737
020137
004737
001406
010137

104457
002426
04353¢
007400

104406

011714

004144
004156
002425
016326

000001
000002
000001
000001

004170

004166
000001

140560
011514

140544
004064
012146

004062

007200

140650
140642

140606

004064

PAGE 75

SLIDING PATTERN
.SBTTL TEST i3:DIGITAL OUTPUT LOOPBACK TEST - SLIDING PATTERN
1060000000000 0000000000000000000000000000000000000000000848000000000000000048
: TEST 13 - DIGITAL OUTPUT LOOPBACK TEST WITH SLIDING PATTERN
s THIS TEST CHECKS THE DATA QUTPUT LINES OF DIGITAL OUTPUT MODULES
18y READING THE QUTPUT DATA WITH AN INPUT MODULE. THE INPUT MODULE IS
i THAT SPECIFIED AS THE ‘OTHER' IN THE MARDWARE QUESTIONS. SEVERAL CYCLES ARE
;PERFORMED USING SLIDING ONES AND THEN SLIDING ZEROS.
:THE TIMEOUT IS DEPENDENT ON THE DEBOUNCE PERIOD SPECIFIED Br RT BITS
:IN THE MOD REGISTER OF THE DIGITAL OUTPUT MODWLE.
: THE DIGITAL INPUT MODUWE IS ALWAYS LOADED WITH A DEBOUNCE PRIOD OF S US.
;.“““.“““.‘“““‘.“.“..“.‘.“.‘0‘.““...“.‘.‘.““.““..‘C“‘.
BONTST
T13::
CALL SELECT ;CALL SELECT ROUTINE
. WORD 2002 :GIVE TEST PARAMETER
TSHD13 ;GIVE TEST HEADER ADDRESS
8CC 18 ; IF CARRY IS CLEARED, BRANCH
EXIT ST s IF CARRY IS SET, EXIT TEST
TRAP CSEXIT
.WORD L10046 .
1$: CLR ITRCNT s:CLEAR ITERATION COUNTER
ITRA13: MOV CrCLLS,R2 :LOAD CYCLE COUN ER
MOV €1301. ,ERRNBR sLOAD ERROR NUMBER
CALL READ 1TEST OTHER MODWLE ADDRESS
8CC 10s :BRANCH IF NO ADDR. ERROR FOUND
EXIT ST ;EXIT TEST IF ADDRESSING ERROR
TRAP CSExIT
.WORD L10046 .
10%: BISB €1,80THMOD sLOAD S US DEBOUNCE IN INPUT MOD
8IC €2.80THMOD ...
MOV &1.R3 :LOAD WAIT COUNTER WITH INPUT DEB.
BIT e1,aM00 :F IND DEBOUNCE OF QUTPUT MODWLE
BNE 20 ;BRANCH IF RTO IS SET (S00 US)
ADD QUTDE2 ,R3 $ADD RELAY OQUTPUT MODWLE DEB.
B8R 30¢ :BRANCH OVER NEXT COMMAND
208 ADD QUTDE1,R3 $ADD OPTO OUTPUT DEB.
30%: MOV 21,R1 tGET SLIDING ONES' MASK
40s: B8GNSEG
TRAP C$8SEG
MOV R3.R4 1SAVE WAIT COUNTER VALUE
MOV R1,aDAT sLOAD OUTPUT DATA REGISTER
50¢%: JSR PC.WTS00 ;WAIT S00 US
DEC R4 tDECREMENT WAIT COUNTER
BNE 508 tBRANCH [F COUNTER IS NOT ZERQ
MOV aDAT ,BAD sREAD LOADED DATA BACK
cCMp R1,BAD ;LOADED DATA STILL THERE?
CALL INSERT 1 SKIP BRANCM IF *SFI* IS SET
BEQ 60% 1BRANCH IF YES
MOV R!,GO0OD 1SET UP DATA FOR ERROR REPORT
ERRSOF T 1302,E1302,EER? tERROR HANOLER
TRAP CSER
.WORD 1RO
. WORD E130
.WORD EER.
60$: CrLOOP H

14

TRAR <SCLPL

SEQ 0174



HARDWARE
TEST 18:

6998
6999
7000
7001

7002
7003
7004
7005
7006

7007

7008
7009
7010
7011
7012
7013
7014

7015
7016
7017
7018
7019
7020
7021
7022
7023
7024
7025

7026

7027
7028
7029
7030

7031
7032
7033
7034
035

TESTS
DIGITAL

043170
0431
043¢
043204
043204
043206
043210
043214
043220
043222
043226
043226
043230
043232
043234
043236
043236
043236
043240
043242

043244
043250
043250
043252
043254
043260
043264
043266
043270
043276
043302
043306
043310
043314
043314
043316
043320
043322
043324
043324
043326
043334
043340
043342
043342
043344
043346
043352
043356
043360
043364
043364
043366
043370

MACRO M1200

OoUTPUT

12737
004737
103002

104432
000472
020137
004737
001406
010137

104457
002430
043622
007400

104405
006301
103323

012701

104404
010304
010177
004737
005304
001374
017737

- 020137

004737
001406
010137

104457
002431
043536
007400

104406
012737
004737
103002

104432
000334
020137
004737
001406
010137

104457
002433
043622

26 OCT 83
LOOPBACK TEST

002427 007200
016326

004064
012146

004062

177776

140422
011514

140406
004064
012146

004062

004064

002432
016326

007200

004064
012146

004062

15:22 PAGE 7S 1
SLIDING PATTERN

MOV
CALL
B8CC
EXIY

70%: cMP
CALL
BEQ
MOV

ERRSOF T

80%: ENDSEG

ASL
8CC

; THE FOLLOWING CODE IS FOR SLIDING ZERO

MOV
BGNSEG

MOV
MOV
JSR
DEC
BNE
MOV
cHP
CALL
8EQG
MOV
ERRSOF T

90%:

100 :

110%: CKLOOP
MOV
CALL
B8CC
EXIT

1204 : cHe
CALL
BEQ
MOV

ERRSOF T

G114

41303, ,ERRNBR
READ

704

TST

R1,BAD

INSERT

804

R1,G000

1304 ,E1303,EER2

R1
40

177776 ,R1

R3,.R4
R1,30AT
PC.WT500
R4

1008
aDAT ,BAD
R1,BAD
INSERT
1108
R1,G000
1305,E1302,EER2

01306. ,ERRNBR
READ

120%

ISt

R1,BAD

INSERT

1304

R1,G000
150/,61508,eER2

1tLOAD ERROR NUMBER
tREAD D/0 LINES WITH DI MODWLE

:BRANCH IF NO ADDR. ERROR FQOUND

tEXIT TEST IF ADORESSING ERROR
TRAP
.WORD
:CMP READ AND LOADED DATA

sSKIP BRANCH IF 'SFI* IS SET

:BRANCH IF EQUAL

1GET GOOD PATTERN

s ERROR HANDLER
TRAP
. WORD
. WORD
. WORD

10000 :

TRAP

+NEXT SLIDING ONES DATA
:+BRANCH IF CARRY I35 CLEARED

:LOAD MASK FOR SLIDING ZEROS

TRAP
:SAVE WAIT COUNTER VALUE
;LOAD OUTPUT DATA REGISTER
;WAIT SO0 uUS
:DECREMENT WAIT COUNTER
;BRANCH IF COUNTER IS NOT ZERO
:READ DIGITAL INPUT PATTERN
;:CMP READ AND LOADED DATA

:SKIP BRANCH IF SFI IS SET

:BRANCH IF EQUAL

;:GET GOOD PATTERN

:ERROR MANDLER
TRAP
.WORD
.WORD
.WORD
TRAP

;LOAD ERROR NUMBER
sREAD D70 LINES WITw DI MODWE

;BRANCH IF NO ADDR. ERROR FOUND

sEXIT TEST IF ADDRESSING ERROR

TRAP
.WORD
;CMP READ AND LOADED DATA
1SKIP BRANCH IF SFI IS SET
1BRANCH IF EQUAL
tGET GOOD PATTERN
sERROR HANDLER
TRAP
. WORD
.WORD

CsEXIT
L 10046 .

CSERSOF T
1304
E1303
EER2

CSESEG

C$BSEG

CSERSOF T
1305
E1302
EERZ

CsCLP

CSEXIT
L1004~ |

CSERSOF T
1%0°
£E1203

S5EQ 017%



HARDWARE TESTS

TEST 13:0IGITAL

043372
7030 043374
043374
043374
7037 043376
7038 043400
7039 043402
7040 043404
7041 043406
7042 043410
7043 043412
7044 043416
7045 043422
046 043424
7047 043430
7048 043436
7049 043440
050 0434434
043444
043446
7051
7052
7053 043450
7054 043536
7055 043622
7056
7057
7058
7059 043700
043700
043700

MACRQ M1.200

o6 0CT 83 15:00

OUTPUT LOOPBACK TEST

007400

104405
006301
103002
005501
000721
005302
001402
000137
005737
001010
005237
023737
001402
000137

104432
000232

045
104
122

104401

043106
002242

004144
004146

043020

123
101
105

004144

062
124
103

PAGE 7%
SLIDING PATTERN

130%: ENOSEG

ASL
8CC
ADC
B8R
DEC
BEQ
JMP
1ST
BNE
INC
CHP
8tQ
JMP
EXIT

140%;

150¢:

ExQv]”;

NLIST
.ASCIZ
.ASCIZ
.ASCIZ
LIST
.EVEN

ENOTST

TSHD13::
E1302:
E1303;

3
[

H14

R1
1404
R1

904

R2
1508
30
QvP
EXQv13
ITRCNT
ITRDEF , ITRCNT
EXQV13S
[TRA13
TST

BEX

/8S24ADIGITAL OQUTPUT LOOPBACK TEST -

. WORD

10001¢$:

TRAP
iNEXT SLIDING ZERQOS DATA
tBRANCH IF ALL LINES WHERE ZERO
:ADD THE CARRY TO R1
1AND REPEAT
sALL CYCLES PERFORMED ?
1BRANCH IF YES
sIF NO, DO NEXT CYCLE
+ IS QUICK VERIFr PASS SELECTED?
sIF YES EXIT TEST
:ITERATION COUNTER + 1
tDEFAULT ITERATION EXECUTED
+IF YES, EXIT TEST
:IF NO, TEST ITERATION
sEXIT TEST

EER?

CSESEG

TRAP
.WORD

CsEXIT

SLIDING PATTERNSN/

/CATA REGISTER OF QUTPUT MONDUWE INCORRECT AFTER LOAD/

/RECEIVED DATA INCORRECT

BEX

CHECK OUTPUT LINES/

L1004s;

TRAP CSETST

L 10048 |

EQ 0176



HARDWARE TESTS MACRO M1200
TEST 14:

"061
7062
7063
7064
7065
7066
7067
7068
7069
7070
7071
707
7073
T074
TO7TS
7076
7077

7078
7079
7080
7081
7082

7083
7084

7085

7086
7087
7088
7089
7090

7091
7092
7093
7094
7095
7096
7097
7098
7099
7100
7101
7102

7103

OIGITAL INPUT LOOPBACK TEST

043702
043702
043702
043706
043710
043712
043714
043714
043716
043720
043724
043724
043730
043734
043740
043744
043746
043752
043752
043756
043760
043764
043772
043776
044000
044000
044002
044004
044010
044012
044016
044024
044030
044036
044040
044046
044052
044056
044064
044064
044066

004737
002001
045612
103002

104432
002464
005037

012746
012746
013746
012746
104437
062706

012700
104441
005037
012737
004737
103002

104432
002400
005737
001402
000137
112777
012703
032777
001007
112777
012703
062703
052777

104404
005001

011714

004144

000340
017276
003710
000003

000010
000340
004150

002571
016122

000010
000100

007200

137654
137664
137632

137614

26 OCT 83 15:22 PAGE 76

14

INPUT MODUWLE INTERRUPT

SBTTL

TEST 14

;:DATA LINE 1S,

sLINES FROM THE OUTPUT MODULE.

:MADE THAT BIT 15 IS NOT AFFECTED.

: TESTING IS SELECTED.

18:
ITRAl14:

108 :

20%:

BONTST

CALL
. WORD
TSHD14
8CC
EXIT

CLR
SETVEC

SETPRI

CLR
MOV
JSR
BCC
EXIT

157
8EQ
JMP
MOvB
MOV
8IT
BNE
MOv8
MOV
ADD

SEQ 0177
TEST 14: DIGITAL INPUT LOOPBACK TEST INPUT MODULE INTERRUPT LINE.
1000000000800 040000000000000000000000000000000000000000000000000000000000080
ODIGITAL LOOPBACK TEST INPUT MODUWLE INTERRUPT LINE.
:
;s THIS CHECKS THAT THE CSA INTERRUPT BIT OF THE INPUT MODUWLE CAN BE SET
:TO CAUSE AN INTERRUPT BY THE LEADING OR TRAILING €DGES OF THE MODULE
THE DEBOUNCE PERIOD FOR THE DIGITAL INPUT MODULE
: IS DEPENDENT ON THE QUTPUT MODWE THAT YOU SELECT AS THE ‘OTHER' IN THE
;HARDWARE QUESTIONS. IT IS ALSO CHECKED THAT BIT 15 REMAINS HIGH AFTER THE
;LINE HAS REVERTED BACK TO ITS INITIAL STATE. ALL SIGNALS ARE PROVIDED BY
:ALSO THE BITS O 14 ARE SWITCHED ON AND OFF FOIR TIMES AND THEN A CHECKF IS
;ALL OF THE FUNCTIONAL TESTS ABOVE ARE ALSO CARRIED OUT IF LOW LEVEL
1000000000000 0000000000000008080060000000000000000000008000000000040800000040
T14::
SELECT ;CALL SELECT ROUTINE
2001 :GIVE TEST PARAMETER
:GIVE TEST HEADER ADDRESS
1 s IF CARRY IS SET, EXIT TEST
TS7 sEXIT TEST
TRAP CseEXIT
.WORD L10047? .
ITRCNT ;CLEAR ITERATION COUNTER
VEC,0INTSR, 0PRIO? :SET VECTOR AND SERVICE ROUTINE
MOV MPRIO7, (SP;
MOV QINTSR, (SP)
MOV VEC, -(SP)
MOV e3, (S)
TRAP C$SVEC
ADD 910,SP
8PRIO7? ;DISABLE INTERRUPT
MOv oPRIO? RO
TRAP CsSPRI
INTFLA ;CLEAR INTERRUPT FLAG
#1401 . ,ERRNBR :LOAD ERROR NUMBER
PC,\.RITE s TEST SELECTED OUTPUT ADDR.
10% :BRANCH IF NC ADOR. ERROR FOUND
ST iEXIT TEST IF ADDRESSING ERROR
TRAP CS$ExIT
.WORD L1004~ |
LOWL VL : IS LOW LEVEL SELEC. IN P TABLE
20$ :BRANCH IF NO
LLPALlSG ;JUMP TO LOW LEVEL PART
e1,8M00 sLOAD SO0US AS INPUT DEBOUNCE
¢3,R3 tLOAD DEBOUNCE WAIT COUNTER WITH 1, SMS
21,a30THMOD 1 IS DEBOUNCE OF QUTPUT MOD SO0 uUS?
308 tBRANCH IF S00 US DEBOUNCE IS FQUND
02,300 sIF NO, LOAD S MS AS INPUT DEBOUNCE
220. .R3 ;LOAD DEBOUNCE WAIT COUNTER WITH 10Ms
08. .R3 tADD 4 MS DEBOUNCE TOLLERANCE
€100,aM00 ;SWITCH ON THE MODWE LED AGAIN

30%:

8IS
BGNSEG

CLR

R:

TRAP C3$BSEG
sDATA FOR WRITE ROUTINE



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

7104
105
7106
7107

7108
7109
7110
7111
7112
7113
7114
115
7116

7117
7118

7119
7120
7121
7122
7123
7124

7125
7126
7127
7128
7129
7130
7131

7132

7133
7134
7135
7136
7137
7138

7139

DIGITAL INPUT

044070
044072
044076
044100
044100
044102
044104
044110
044112
044114
044122
044126
044132
044134
044140
044140
044142
044144
044146
044150
044150
044152
044152
044156
044160
044164
044172
044174
044200
044202
044202
044204
044206
044212
044214
044216
044222
044226
044230
044230
044232
044234
044236
044240
044240
044242
044250
044256
044262
044264
044272
044272
044274
044276
044300
044302
044302

010304
004737
103002

104432
002300
004737
005304
001374
017737
005737
004737
001406
005037

104457
002572
045703
007400

104406

012700
104441
012701
012777
010304
004737
103002

104432
002176
004737
005304
001374
005737
004737
001004

104457
002573
045764
007442

104406
017737
022737
004737
001407
012737

104457
002574
046034
007342

LOOPBACK TEST

ol6122

011514

137562
004064
012146

004062

004064

000000

100000
060000

016122

137512

011514

004150
012146

137436
160000
012146

160000 004062

004064
004064

76 1

Jld

INPUT MOOWE INTERRUPT

40¢%;

S0%:

60s$

708 :

80$:

90% ;

MOV
JSR
B8CC
EXIT

JSR
OeC
BNE
MOV
ISt
CALL
BEQ
CLR
ERRSOF T

CkLOOP
SETPRI

MOV
MOV
MOV
JSR
8CC
EXIT

JSR
DEC
BNE
TST
CALL
BNE
ERRSOF T

CKLOOP

MOV
CMP
CALL
BEQ
MOV
ERRSOF T

ENDSEG

R3,R4
FC.WRITE
50%

TST

PC.WT500

R4

S50

a0AT ,BAD

BAD

INSERT

60

GO0D
1402,E1402,EER2

9PRIOO

€100000,R1
@60000,aCSA
R3,R4
PC,WRITE
704

ST

PC.WTS00

R4

708

INTFLA

INSERT

80
1403,E£1403,EER3

aCSA,BAD
€160000,BAD
INSERT

90

2160000, G00D
1404 ,E£1404,EER]

;SAVE WATT COUNTER
1 SEND DATA

:BRANCH IF NO ADDR, ERROR FOUND
tEXIT TEST IF ADDRESSING ERROR

TRAP
. WORD
;WAIT SO0 US

{BRANCH IF NOT FINISHED
;GET DATA REGISTER CONTENTS

CS$EXIT
L10047 .

: IS DATA REG. OF INPUT MODWE ZERO

:SKIP BRANCH IF *SFI
:BRANCH IF YES

IS SET

$SET UP DATA FOR ERROR HANDLEFR

;ERROR HANDLER
TRAP
.WORC
.WORD
.WORD

TRAP

:ENABLE INTERRUPTS
MOV
TRAP

CSERSOF T
1402
€1402
EERZ

CsCLP1

ePRIOO,RO
C$SPRI

;DATA (BIT 15 SET) FOR WRITE ROUTINE

:ENABLE INT. .+ LEADING EDGE
sRELOAD WAIT COUNTER
; SEND DATA

;BRANCH IF NO ADDR. ERROR FOUND
sEXIT TEST IF ADDRESSING ERROR

TRAP
.WORD
:WAIT 500 uUS

:BRANCH 1F NOT FINISMED

;WAS THERE AN INTERRUPT ON LEAD,

: SKIP BRANCH If 'SFI' IS SET

:BRANCH IF YES

;:ERROR HANDLER
TRAP
. WORD
. WORD
. WORD
TRAP

:GET CSA CONTENTS

;IS IR, IE AND ELE SET

$SKIP BRANCH IF *SFI' IS SET

{BRANCH IF YES

:SET UP DATA FOR ERROR MHANDLER

; ERROR HANDLER
TRAP
.WORD
. WORD
.WORD

10000% :

CS$EXIT
L10047 .

CSERSOFT
14032
€1403
EER3

CsCLP1

CSERSOFT
1404
€El404
EERL

SEQ 0178



HARDWARE TESTS MACRO M1200 26 -
TEST 14: DIGIVAL INPUT LCOFBACK

7140
7141
142
7143

7144
7145
7146
7147
7148
7149
7150
7151
7152

7153

7154
7155
7156
7157
7158

7159
7160
7161
7162
7163
7164
7165

7166

7167
7168
7169
7170
7171
7172

7173

7174
7175
7176

044302

044304
044304
044306
044312
044320
044326
044334
044342
044346
044350
044356
044356
044360
044362
044364
044366
044366
044370
044374
044376
044402
044404
044404
044406
044410
044414
044416
044429
044424
044430
044432
044432
044434
044436
044440
044442
044442
044444
044452
044460
044464
044466
044474
044474
044476
044500
044502
044504
044504
044504

104405

104404
012701
012777
052777
017737
022737
004737
001407
012737

104457
002575
046103
007342

104406
005037
010304
004737
103002

104432
001774
004737
005304
001374
005737
004737
001004

104457
002576
046163
007442

104406
017737
022737
004737
001407
012737

104457
002577
046034
007342

10440°

077777
050000
100000
137352
050000
012146

050000

004150
016122

011514

004150
012146

137234
150000
012146

150000

OCT 83 15:22 PAGE 76 0

TEST

137364
137356
004064
004064

004062

004064
004064

004062

K14

INPUT MODULE INTERRUPT

TRAP

iNOW WE TEST THAT WE GFT AN INTERRUPT ON THE TRAILING EDGE OF 8IT 15

BGNSEG

MOV
MOV
8IS
MOV
CMP
CALL
8BEQ
MOV
ERRSOF T

100$: CKLOOP
CLR
MOV
JSR
8CC
EXIT

110s: JSR
DEC
B8NE
TST
CALL
BNE
ERRSOF T

120¢: CKLOOP
MOV
CMP
CALL
8EQ
MOV
ERRSOF T

130¢: ENDSEG

@777717.R1
#50000,aCSA
100000, a3CSA
aCSA,BAD
450000,8AD
INSERT

1004
450000,G000
1405,E1405,EERL

INTFLA
R3,R4
PC,WRITE
110$

TST

PC,.WTS00

R4

1104

INTFLA

INSERT

1203

1406,E1406 ,EER3

aCSA,BAD
#150000,BAD
INSERT

130
#150000,G0O0D
1407 ,E1404 ,EER]

TRAP

CS$ESEG

C$BSEG

;DATA (BIT 15 CLEAR) FOR WRITE ROUTINE

:ENABLE INT. + TRAILING EDGE
:CLEAR IR BIT IN CSA
:GET CSA CONTENTS

:IS IR CLEARED AND EI+ETE SET?

: SKIP BRANCH IF 'SFTI’
:BRANCH IF YES

IS SET

:SET UP DATA FOR ERROR HANDLER

;ERROR HANDLER

TRAP CSERSOF T
.WORC 1405
.WORD £1405
.WORD EER]
TRAP CsCuPl

:CLEAR INTERRUPT FLAG

;RELOAD WAIT COUNTER

:SEND DATA

:BRANCH IF NO ADDR. ERROR FOUND

:EXIT TEST IF ADDRESSING ERROR
TRAP CSEXIT
.WORD L10047-.

;WAIT S00 uS

:BRANCH IF NOT FINISHED

;WAS THERE AN INTERRUPT ON "RAIL.?

:SKIP BRANCH IF 'SFI' IS JETY

sBRANCH IF YES

sERROR HANDLER
TRAP CS$SERSOF T
.WORD 1406
.WORD Eld0b
. WORD €EER3
TRAP CsCLP!

:GET CSA CONTENTS

;IS IR,IE AND ELE SET

:SKIP BRANCH IF *SFI' IS SET

:BRANCH IF YES

:SET UP DATA FOR ERROR HANDLER

:ERROR HANDLER
TRAP CSERSOF T
. WORD 1407
.WORD g£1404
. WORD EERL

1C001¢$:

TRAP CSESEL

+WE NOW SWITCH BITS O 14 ON AMND OFF FOUR TIMES

:AND TEST THAT WE GET NO INTERRUPT

SEQ 0179



HARDWARE TESTS

T177
7178
7179
7180
7181

7182
7183
7184
7185
7186
7187

7188
7189
7190
7191
7192
7193
7194

7195

7136
7197
7198
7199
7200
7201

7202

7203
7204
7205
7206
7207
7208
7209
7210

7211

7212
721%
7214
7215
7216

044506
044512
044520
044526
044526
044530
044532
044536
044540
044544
044546
044546
044550
044552
044556
044560
044562
044566
044572
044574
044574
044576
044600
044602
044604
044604
044606
044614
044622
044626
044630
044636
044636
044640
044642
044644
044646
044646
044650
044652
044654
044656
044660
044662
044666
044670
044670
044674
044676
044676
044676
044700

MACRO M1.200

012705
012777
052777

104404
005001
005037
010304
004737
103002

104432
001632
004737
005304
001374
005737
004737
001404

104457
002600
046234
007442

104406
017737
022737
004737
001407
012737

104457
002601
046315
007342

104406
005705
001006
005305
005701
001723
012701
000721

012700
104441

104405
000137

000004
070000
100000

004150
016122

011514

004150
012146

137072
070000
012146

070000 004062

077777

000340

045560

26 -0CT 83 15:2¢2
TEST 14: DIGITAL INPUT LCOPBACK TEST

PAGE 76 3

L 14

INPUT MODULE INTERRUPT

MOV
MOV
8IS
BGNSEG

140¢$: CLR
150 : CLR
MOV
JSR
B8CC
EXIT

160¢$; JSR
OEC
BNE
TST
CALL
BEQ
ERRSOF T

170$: CKLOOP
MOV
CMP
CALL
BEQ
MOV
ERRSOF T

180¢: CkLOOoP
TST
BNE
DEC
TST
BEQ
MOV
BR

190$: SETPRI

ENDSEG

JMP

@4 ,R5
#70000,aCSA
100000, aCSA

R1
INTFLA
R3,R4
PC,WRITE
160

TST

PC,WT500

R4

160%

INTFLA

INSERT

170

1408 ,E1408 ,EER3

aCSA,BAD
£70000,8AD
INSERT

180
#70000,G0O0OD
1409,E1409,EER1

140
®17777,R1
150
&PRIO?

QVvR14

;:LOAD FOUR TIMES LOOP COUNTER

;:SET IE,ETE AND ELE IN CSA

:CLEAR IR BIR IN CSA
TRAP C$BSEG

:DATA FOR WRITE ROUTINE

:CLEAR INTERRUPT FLAG

:RELOAD WAIT COUNTER

:SEND DATA AND ADD QUTPUT DEBOU.

:BRANCH IF NO ADDR. ERROR FOUND

;EXIT TEST IF ADDRESSING ERROR
TRAP CSEXIT
.WORD L1004~

:WAIT 500 US

:BRANCH IF NOT FINISHED

:NO INTERRUPT SHOULD BE SHOWN

;:SKIP BRANCH IF 'SFI' IS SET

;BRANCH IF NO INTERRUPT OCCURRED

;ERROR HANDLER
TRAP CSERSOF T
.WORD 1408
.WORD €£1408
.WORD EER3
TRAP CsCLPL

;:GET CSA CONTENTS

;IS IR,IE AND ETE SET

;SKIP BRANCH IF 'SFI' IS SET

:BRANCH IF YES

:SET UP DATA FOR ERROR HANDLER

:ERROR HANDLER
TRAP CSERSOFT
.WORD 1409
.WORD €£1409
.WORD EERL
TRAP CsCLP1

{HAVE WE DONE THIS ROUTINE 4 TIMES?

;BRANCH IF YES

;OECREMENT FOUR TIMES LOOP COUNTER

;USED DATA ALL ONES?

:BRANCH IF YES

s IF NO, LOAD ONES DATA WRITE ROUTINE

:BRANCH BACK TO WRITE ROUTINE

:DISABLE INTERRUPTS
MOV #PRIV7,RV
TRAP C$SPRI

10002$:

TRAP CS$ESEG

; 'UMP TO QUICK VERIFY ROUTINE

sIF LOW LEVEL WAS REQUESTED [N THE SOF TWARE + TABLE, THE FOLLOWING
;CODE WILL BE EXECUTED. WE WILL TEST THE SAME 1S ABOVE BUT WIThH LOW LEVEL

SEQ 0180



HARDWARE TESTS MACRO M1200 26

TEST 14: DIGITVAL INPUT LOOPBACK

7217
7218
7219
7220
7221
7222
7223
7224
7225

7226
7227
7228
7229
7230
7231

7232
7233
7234
7235
7236
7237
7238
7239
7240

7241
7242

7243
7244
7245
7246
7247
7248

7249
7250
7251
7252
7253
7254
7255

7256

044704
044712
044720
044726
044732
044736
044736
044740
044742
044744
044752
044756
044760
044760
044762
044764
044770
044772
044774
045002
045006
045012
045014
045020
045020
045022
045024
045026
045030
045030
045032
045032
045036
045040
045044
045052
045054
045060
045062
045062
045064
045066
045072
045074
045076
045102
045106
045110
045110
045112
045114
045116
045120
045120

052777
042777
052777
013702
013703

104404
005001
010304
012737
004737
103002

104432
0014290
004737
005304
001374
017737
005737
004737
001406
005037

104457
002603
045703
007400

104406

012700
104441
012701
012777
010304
004737
103002

104432
001316
004737
005304
001374
005737
004737
001004

104457
002604
045764
007442

104406

000002
000001
000010
004156
004162

002602
016122

011514

136702
004064
012146

004062

000000

100000
060000

016122

011514

004150
012146

ocr 83
TEST

136766
136760
136752

007200

004064

136632

15:22 PAGE 76 4
INPUT MODULE INTERRUPT

: DEBOUNCE VALUE.

LLPAl4: BIS

10%:

20$:

30¢:

40s:

50¢%:

BIC
BIS
MOV
MOV
BGNSEG

CLR
MOV
MOV
JSR
8CC
EXIT

JSR
DEC
BNE
MOV
TST
CALL
8EQ
CLR
ERRSOF T

CKLOOP
SETPRI

MOV
MOV
MOV
JSR
8CcC
EXIT

JSR
DEC
BNE
ST
CALL
BNE
ERRSOF T

CxkLooP

L4

THE INPUT MODULE DEBOUNCE WILL BE SELECTED AS S MS,

@2,8M00D
1,8M00
410,aM0D
CvCLLS,R2
LLWC,R3

R1

R3,R4

#1410, ,ERRNBR
PC,WRITE

20$

TST

PC,WTS00
R4

20

aDAT,BAD

BAD

INSERT

30

G0OO0D
1411,E1402,EER?

4PRIOO

#100000,R1
#60000, ACSA
R3,R4
PC,WRITE
40

TST

PC.WTS500

R4

40

INTFLA

INSERT

50%

1412,E1403 ,EER?S

:LOAD AN INPUT DEBOUNCE OF S MS

1SWITCH INPUT MODULE TO LLS
:LOAD CYCLE COUNTER
ILOAD LLS WAIT COUNTER

TRAP C$BSEG
:OATA FOR WRITE ROUTINE
:SAVE WAIT COUNTER
:LOAD ERROR NUMBER FOR WRITE ROUT,
: SEND DATA
; BRANCH IF NO ADDR. ERROR FOUND
;EXIT TEST IF ADDRESSING ERRCR
TRAP CSEXIT
.WORD L10047 -,
:WAIT 500 US

;BRANCH IF NOT FINISHED
;:GET DATA REGISTER CONTENTS
: IS DATA REG. OF INPUT MODULE ZERO?
:SKIP BRANCH IF 'SFI' IS SET
:BRANCH IF YES
;:SET UP DATA FOR ERRCR HANDLER
; ERROR HANDLER
TRAP CSERSOFT

. WORD 1411
.WORD £1402
.WORD EER2

;ENABLE INTERRUPTS

TRAP CsCLP1

MOV &PRIOO,RC
TRAP CSSPRI
:DATA (BIT 15 SET) FOR WRITE ROUTINE
:ENABLE INT. + LEADING EDGE
sRELOAD WAIT COUNTER
: SEND DATA
:BRANCH IF NO ADDR. ERROR FOUND
;EXIT TEST IF ADDRESSING ERROR
TRAP CSEXIT
.WORD L1004 |
+WAIT 500 US

:BRANCH IF NOT FINISHED
+WAS THERE AN INTERRUPT?
:SKIP BRANCH IF 'SFI IS SET
:BRANCH IF YES
;ERROR HANDLER
TRAP CSERSOF T

.WORD 1412
.WORC E1403
.WORD  EER3

TRAP CsCLPl

SEQ 0181
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DIGITAL INPUT LOOPBACK TEST

TEST 14;

7257
7258
7259
7260
7261
7262

7263

7264
7265
7266
7267

7268
7269
7270
7271
7272
1273
7274
7275
7276

7277

7278
7279
7280
7281
7282

7283
7284
7285
7286
7287
7288
7289

7290

7291
7292
7293
7294

045122
045130
045136
045142
045144
045152
045152
045154
045156
045160
045162
045162
045162

045164
045164
045166
045172
045200
045206
045214
045222
045226
045230
045236
045236
045240
045242
045244
045246
045246
045250
045254
045256
045262
045264
045264
045266
045270
045274
045276
045300
045304
045310
045312
045312
045314
045316
045320
045322
045322
045324
045332
045340
045344

017737
022737
004737
001407
012737

104457
002605
046034
007342

104405

104404
012701
012777
052777
017737
022737
004737
001407
012737

104457
002€06
046103
007342

104406
005037
010304
004737
103002

104432
001114
004737
005304
001374
005737
004737
001004

104457
002607
046163
007442

104406
017737
022737
004737
001407

136556
160000
012146

160000

or77 17
050000
100000
136472
050000
012146

050000

004150
016122

011514

004150
012146

136354
150000
012146

004064
004064

004062

136504
136476
004064
004064

004062

004064
004064

INPUT MODULE

60$:

:WE NOW

708 :

80%:

90 :

INTERRUPT
MOV 8CSA,BAD
CMP #160000,8AD
CALL INSERT
BEQ 60
MOV £160000,G0O0D

ERRSOFT 1413,£1404 ,EER]

ENDSEG

:GET CSA CONTENTS

;IS IR, IE AND ELE SET
:SKIP BRANCH IF 'SFI’
:BRANCH If YES

IS SET

:SET UP DATA FOR ERRGR HANDLER

: ERROR HANDLER
TRAP
. WORD
. WORD
. WORD

10003s:
TRAP

TEST THAT WE GET AN INTERRUPT ON THE TRAILING EDGE OF BIT 15

BGNSEG

MOV 277777.,R1
MOV 450000,aCSA
BIS 0100000, 8CSA
MOV aCSA,BAD

CMP 850000.BAD
CALL INSERT

BEQ 704

MOV £50000,G00D
ERRSOFT 1414,E140S,EER1
CKLOOP

CLR INTFLA

MOV R3.R4

JSR PC,WRITE

8CC 80

EXIT TST

JSR PC,WTS00

DEC R4

BNE 80%

TST INTFLA

CALL INSERT

BNE 90

ERRSOFT 1415,E1406,EER3
CKLOOP

MOV aCSA,BAD

CMP £150000,BAD
CALL INSERT

BEQ 100

TRAP

CSERSOF T
1413
E1404
EER1

CS$ESEG

C$BSEG

:DATA (BIT 15 CLEAR) FOR WRITE ROUTINE

:ENABLE INT. + TRAILING EDGE
;:CLEAR IR BIT IN CSA

:GET CSA CONTENTS

:IS IR CLEARED AND EI+ETE SET
:SKIP BRANCH IF *'SFI' IS SET
:BRANCH IF YES

:SET UP DATA FOR ERROR HANDLER

: ERROR HANDLER
TRAP
. WORD
.WORD
. WORD

TRAP

;CLEAR INTERRUPT FLAG
;:RELOAD WAIT COUNTER
:SEND DATA

;BRANCH IF NO ADDR. ERROR FOUND
;EXIT TEST IF ADDRESSING ERROR

TRAP
.WORD
sWAIT 500 US

:BRANCH IF NOT FINISHED

CSERSOF T
1414
€£1405
EERL

CsCLP1

CS$EXIT
L10047? -,

;WAS THERE AN INTERRUPT ON TRAIL?

sSKIP BRANCH IF 'SFI‘ IS SET

:BRANCH IF YES

:ERROR HANDLER
TRAP
. WORD
.WORD
.WORD
TRAP

;GET CSA CONTENTS

:IS IR,IE AND ELE SET

:SKIP BRANCH IF SFI IS SET

:BRANCH If YES

CSERSOF T
1415
E1400
EER3

CsCLPl

SEQ 0182



HARDWARE TESTS

TEST 14:

“\Qq
MAL )

298
7299
7300
301

OIGITAL

045346
045354
045354
045356
045360
045362
045364
045364
045364

302
*303
7304
7305

7306
7307
308

045366
045372
045400
045406
045406
045410
045412
045416

7309
7310
7311

045420
045424
045426
045426

045430
045432
0454 36
045440
045442
045446
045452
045454
045454
045456
045460
045462
7319 045464

045404
7320 045466
7321 045474
7322 045502
7323 045506
7324 045510
7325 045516
045516
045520
045522
045524
045526
045526
045530
045532
045534
045536
045540
cas5sSay

7312
7313
7314
7315
7316
7317
318

7326

1327
7328
7329
7330
7331
133¢2

15
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INPUT LCOPBACK TEST

012737

104457
002610
046034
007342

104405

012705
012777
052777

104404
005001
005037
010304
004737
103002

104432
000752
004737
005304
001574
005787
004737
001404

104457
002611
046234
007442

104406
017737
022737
004737
001407
012737

104457
002612
046315
007342

104406
005705
001006
00530%
005701
00172%
012701

150000 004060

000004
070000
1000C¢0

136304
136276

004150
016122

011514

004150
0l2146

136212
070000
012146

070000 0040k2

004064
004064

orrrr?

INPUT MODULE INTERRUPT

1008

s WE NOV
tGET N)

110%:
1208

130%:;

140¢:

150%:

SEQ 0153

MOV ¢ 150000,G000 1SC7T UP DATA FOR ERROR HANDLER
ERRSO' T 1416,E1404,F°R1 1ERROR HMANDLER
TRAP CHERSOF T
.WORD 1416
. WORD E1404
.WORD EERY
ENDSEG
10004
TRAP CSESEG
SWITCH BITS O 14 ON AND OFF FOUR TIMES AND TEST THAT WE
INTERRUPT
MOV 04 RS 1LOAD FOUR TIMES LUOP COUNTER
MOV 70000, 8CSA 1SET IE,ETE AND ELE IN CSA
BIS €100000,3CSA sCLEAR IR BIT IN CSA
BGNSEG
TRAP C$BSEG
CLR Rl tDATA FOR WRITE ROUTINE
CLR INTFLA ;CLEAR INTERRUPT FLAG
MOV R3.Re sRELOAD WAIT COUNTER
JSR PC.WRITE :SEND DATA AND ADD OUTPUT DEBOU.
B8CC 1308 tBRANCH [F NO ADDR. ERROR FOUND
ExIT 1St tEXIT TEST IF ADDRESSING ERROR
TRAP CseExI?
. WORD L1004 |
JSR PC.WTS00 1WAIT S00 US
DEC R4 $eee
BNE 1308 1BRANCH IF NOT FINISHED
1St INTFLA tWAS THERE AN INTERR' ®T?
CALL INSERT ISKIP BRANCH IF  SFI IS SET
8ta 1408 ;BRANCH IF YES
ERRSOFT 1417,E1408,EER3 1ERROR MANDL ER
TRAP CSERSQF ¥
. WORD 1417
. WORD €1408
. WORD EERS
CxLO0P
TRAP CsCLPi
MOV 8CSA,BAD 1GET CSA CONTENTS
cMP #70000,8A0 1IS IR, IE AND ETE SET
CALL INSERT ;SKIP BRANCH IF 'SFI‘ IS SET
B8tQ 150% 1BRANCH IF YES
MOV 2 70000,6G00D 1SET UP DATA FOR ERROR ™ANDLER
ERRSOF T 1418,E1409,EER] 1ERROR HANDLER
TRAP CIERSOF T
.WORD 1418
. WORD €1409
.WORD EERL
CxLOO0P :
TRAP cICLPl
157 RS tHAVE WE DONE THIS ROUTINE 4 TIMES?
8NE 160 18RANCH IF YES
DEC RS 10ECREMENT FOUR TIMES LOOP COMNTER
151 R1 JUSED DATA ALL ONES?
8taQ 110¢ 1BRANCH IF YES
MOV 8?17 ,RY 1IF NO, LOAD ONES DATA WRITE R TINE



HARDWARE
TEST 14: DIGITAL

7333
TX%4

7335

7336
°337
"338
7339
340
~34]1
“342

"343
~R44
~345
7346
7347
73548
7349
7350
7351
7352
7353
7354
7355
7356
7357

73Sae
7370
7371
he-t

TESTS  MACRD M1200

045546
045550
045550
045554
045556
045556
045556
045560
045564
045566
045572
045600
045602
045606
045606
045610

045612
045703
045764
046034
046103
046163
046234
046315

046402
046402
046402

TNPUT LOOPBACK TEST

000721

012700
104441

104405
005737
001010
005237
023737
001402
000137

104432
000572

045
104
116
103
103
116
111
103

104401

(20340

002242

004144
004146

043724

123
101
117
123
123
117
116
123

004144

062
124
040
101
101
040
124
101

J6 OCT 838 15:22 PAGE 76 ?

ClH

INPUT MODULE INTERRUPT

1604 :

QvR14:

ExQvia:

TSHD14: ;

E1402:
£1403:
€1404:
E1405:
E1406:
E1408:;
€1409:

BR
SETPRI

ENDSEG

TST
BNE
INC
cHP
8eQ
JHP
EXIT TSTY

LNLIST
LASCIZ
.ASCIZ
.ASCI2
LASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
.ASCIZ
LIST

.EVEN

ENDTST

.EVEN

1204
#PRIO?

Qve

EXQvia

ITRCNT

ITROEF ,ITRCNT
EXQvia4

ITRAL4

BEX

1BRANCH BACK TO WRITE ROUTINE
sDISABLE INTERRUPT,

MOV ePRI0O7,RO

TRAP C$SPRI

100054 :

TRAP CSESEG
+ IS QUICK VERIFv PASS SELECTED?
1 IF YES, EXIT TESTY
1 ITERATION COUNTER . 1
tDEFAULT ITERATION EXECUTED
s [F YES, EXIT TEST
$IF NO, TEST TTERATION
sEXIT TEST

TRAP CSEXIT

.WORD  L10047 .

/8S28ADIGITAL INPUT LOOPBACK TEST INTERRUPT LINE TESTeN/
/DATA REGISTER CONTENTS OF INPUT MODULE INCORRECT/

/NO INTERRUPT ON LEADING EDGE OF LINE 1S~/

/CSA REGISTER INCORRECT AFTER INTERRUPT/

/CSA REGISTER NOT LOADABLE WITHM THE CORRECT DATA-/

/NO INTERRUPT ON TRAILING EDGE OF LINE 1S5/

/INTERRUPT OCCURRED WHEN SWITCHING DATA BITS O 14/

/CSA REGISTER CHANGED AF TER SWITCHING DATA BITS 0O 14~/

B8E x

L10047:
TRAP CSETSTY

2EQ 0154



1 €
DLYS
HARDMARE TESTS MACRO MIO0 D6 OC! 83 15:2, PAGLE A
TEST 14: DIGITAL INPUT LCUOPBACK TEST  INPUT MODULE INTERRUPT

TR80 046404 ENDMUD
TRy

5EQ 0185
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INPUT MODULE INTERRUPT
.TITLE HARDWARE TESTS

TEST 14: DIGITAL INPUT LOOPBACK TEST

385
739
7432
433
7434
7435
7436
74%°
T438
7439
440
7441
T442
7443
Ta4s
7445
~446
7447
7448
7449
7450
7451
7452
7453
7454
7455
7456
7457
7458
7459
7460
7461
7462
7463
7464
7465
7466
7467
7468
7469

7470
7471
7472
7473
7474

747S
7476
7477
7478

7479
7480

046404

046404
046404
046404
046410
046412
046414
046416
046416
046420
046422
046422
046424
046424
046426
046426
046430
0464 34
046435

004737
005004
051006
103002

104432
004066

104450
103416
104421

032700
001410

011714

001000

.SBTTL

B8GNMOD

TEST 15: ANALOGUE INPUT TEST

Elo

FIELD AND MANUFACTURING TEST,

;000““.““‘.“‘.““.0‘.‘0“0‘00“‘0“‘0“0“““0“.0“.“.Ol....‘.‘l..

TEST 15 - ANALOGUE INPUT TEST,

;AT FIRST THE USER IS TOLD THAT THE TEST WILL ONLY RUN CORRECTLY IF THE

iMODUWE HAS BEEN CALIBRATED CORRECTLY,

i THEN HE IS ASKED HOW MANY MUXBOAR
s THEN HE IS ASKED TO CONNECT A CAL

DS ARE CONNECTED THE THE CONTROLLER.
IBRATED VOLTAGE SOURCE ON THE EVEN

: INPUTS TO THE MODULE VIA THE ANALOGUE INPUT TEST CONNECTOR.
;PROMPTED BY THE PROGRAM, THE USER THEN

iSETS UP A SERIES OF VOLTAGES, TYPIN, 'CARRIAGE RETURN AFTER EACH SO

i THAT THE PROGRAM CAN CHECK THE D/A CONVERSIONS.

1 THE CONVERSION FOR 48,828 Mv ARE PERFORMED ON ALL GAINS. OTHER
i CONVERSIONS ARE PERFORMED ONLY IN GAIN 1.
s1t “N" TO THE SW QUESTION "RUN MANUFACTURING TEST” WAS ANSWELRED THE FOLLOWING

: TOLLERANCE MAY BE USED ,

1GAIN 200 IS 20 LSB.

s IF "Y* WAS ANSWERED THEN THE TOLLERANCE WILL BE

FOR GAIN 1,2,5 IS 2 LSB, FOR GAIN 10 IS 4 LS8,
iFOR GAIN 20 IS 6., FOR GAIN S0 IS 7 LSB, FOR GAIN 100 IS 12 LSB AND FOR

. FOR GIAN 1,2,5 IS 2 LSB

:FOR GAIN 10 IS 3 LSB, FOR GIAN 20 IS 3 LSB, FOR GAIN S0 IS S LSB., FOR GAIN

:100 IS 10 LSB AND FOR GAIN 200 IS 1S5 LSB. IF A MUX BOARD IS CONNECTED WE WILL
;ADD 2 LSB MORE FOR GAINS OVER 10,
iNEXT THE USER IS PROMTED TO CONNECT THE VOLTAGE SOURCE TO THE 0DC INPUTS
:ANO DO THE SAME AS FOR THE EVEN LINES ABOVE.

i THE VALUES USED DEPEND ON WHETHER THE MODWLE IS
iSET UP FOR UNIPOLAR OR BIPOLAR INPUT,

iFINALLY, THE EXTERNAL TRIGGER FUNCTION IS TESTED BY SWITCHING THE

;ENABLE EXTERNAL TRIGGER ON AND OFF TO
:BACK TO THE EXTERNAL TRIGGER INPUT VIA
;THE EXTERNAL TRIGGER FUNCTION IS TESTED

:IF THE "UAM“ FLAG IS SET, THIS TEST IS NOT CARRIED OUT.
:TO RUN THIS TEST SUCCESSFULLY, THE DEVICF HAS TO BE CAl IBRATED CORRECT. .

;0000.‘.‘....‘0“.“.0.0“‘.‘.0.00......‘........““‘.‘....‘.....“.0...‘

BGNTST 15,
CALL SELECT
.WORD 5004
TSHD1S

8CC 14
ExIT 17
MANUAL
BCOMPLETE 10%
RFLAGS RO

BITY #PNT RO
BEQ 3

PRINTE  oTM1S

T1S::

;CALL SELECT ROUTINE

iGIVE TEST PARAME TER

:GIVE TEST HEADER ADDRESS
sIF CARRY IS SET, EXIT TEST
(EXIT TEST

1 IS MANUAL INTERVENTION ALLOWED?

TRAP
. WORD

TRAP

DO THE EXTERNAL START (EET IS LOOPED
THE ANALOGUE INPUT TEST CONNECTOR).
UNDER INTERRUPT,

CSEX]T
L100SV

CSMANT

1 IF YES, BRANCH (UAM FLAG NOT SET)

8cCs

tREAD OPERATOR FLAGS INTO RO

sPRINT MESSAGFS ?
1 IF NO, Ex1TY

i IF

TRAP

YES PRINT TEST DISABLED

1C8

CSRF L&

SEQ 0184
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TEST 15S: ANALOGUE INPUT TEST

7481

7482

T483

7484

7485

7486
7487
7488
7489
7490
7491
7492
7493

7494
7495
7496

7497
7498
7499

046436
046442
046446
046450
046452
046456
046456
046460
046462
046462
046466
046472
046474
046476
046502
046502
046506
046512
046514
046516
046522
046522
046526
046532
046534
046536
046542
046542
046546
046552
046554
046556
046562
046566
046572
046574
046576
046602
046610
046612
046612
046616
046622
046624
046626
046632
046640
046642
046642
046646
046652
046654
046656
046662
046666
086672
046672

012746
012746
010600
104417
062706

104432
004026

012746
012746
010600
104417
062706

012746
012746
010600
104417
062706

012746
012746
010600
104417
062706

012746
012746
010600
104417
062706
004737
005737
001753
005001
005037
032777
001414

012746
012746
010600
104417
062706
012737
000410

012746
012746
010600
104417
062706
005777
005037

104443

051100
000001

000004

052337
000001
000004
0524320
000001
000004
051202
000001
000004
051304
000001

000004
016576
017000

050664
000020

052265
000001

000004
000001

052212
000001

000004
135014
050666

FIELD AND MANUFACTURING TEST,

135070

050664

3%:

104

208 :

ITRALS:

20%;

30%;

EXIT 1S7T
PRINTF @aPMEL1SS
PRINTF oPME1S4
PRINTF oWME1S1
PRINTF  QUWME 15?2
CALL FLASH
TST FLSANS
BEQ 208

CLR R1

CLR BIPOL
817 220,3M00
8EQ 204
PRINTF  PME1S?
MOV 21,8IPOL
B8R 308
PRINTF oPME 151
TST ADAT

CLR MUXC

GMANIU MESLS51,ANS1S1,0,

SEQ 0187
MOV #TM1S, (SP)
MOV 81, (SP)
MOV SP,RO
TRAP CS$PNTF
ADD 24 ,5P
sEXIT TEST
TRAP CSEXIT
. WORD L100SO .
;TELL WITCH TEST FOR CALIBRATION
MOV oPME 153, (SP)
MOV 81, (SP)
MOV SP.RO
TRAP CSPNTF
ADD 24 ,5P
MOV oPME 1S54, -(SP)
MOV o1, -(SP)
MOV SP,RO
TRAP C$PNTF
ADD 04 ,SP
;PRINT TEST CONNECTOR CONNECTION
MOV QWMELSL1, (SP)
MOV o1, (SP)
MOV 5P ,.RO
TRAP C$PNTF
ADD Q4,SP
;PRINT TEST CONNETTOR CONNECTION
MOV QWME 1S2, (SP)
MOV o1, (sSP)
MOV SP.RO
TRAP CSPNTF
ADD 24 ,SP
:CALL FLASHING LED ROUTINE
;WAS THE ANSWER NO 2
:IF YES, BRANCH
;:CLEAR TEMPORARY STORE
tCLEAR BIPOLAR FLAG
1 IS UNIPOLAR RANGE SELECTED?
;:BRANCH IF YES
;PRINT BIPOLAR MESSAGES
MOV oPMELS?2, (P
MOV o1, (sSP)
MOV SP.RO
TRAP CS$PNTF
ADD 04 ,SP
:AND SET BIPOLAR FLAG
:SKIP UNIPOLAR PRINTOUT
tPRINT UNTPOLAR MESSAGES
MOV OPME LS, 5P
MOV 1, (SP)
MOV SP.RO
TRAP CSPNTF
ADD 04 ,SP

tREAD DAT TO CLR DONE-ERR BIT IN CSA
s;CLEAR MUX BOARD COUNTER
1.0, 7,NO ;HOW MANY MUX BOAREDSY ARE THERE
TRAP CSCGMAN
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TEST 15: ANALOGUE INPUT TEST - FIELD AND MANUE ACTURING TEST.

7500
7501
7502
7503
7504
7505
7506
7507
7508
7509
7510
7511
7512
7513
7514
7515
7516
7517
7518

7519
7520
7521
7522

7523

7524
7525
7526
7527
7528
7529
7530
7531

046674
046676
046700
046702
046704
046706
046710
046712
046712
046720
046724
046726
046734
046740
046742
046750
046754
046762
046766
046770
046772
047000
047004
047006
047010
047014
047020
047020
047024
047030
047032
047034
047040
047044
047050
047054
047054
047060
047064
047066
047070
047074
047074
047076
047100
047102
047104
04710€
047110
047110
047114
047116
047122
047126
047130
047136
047144

000406
050656
000042
051340
1777277
000000
000007

012737
005737
001411
012737
005737
001403
012737
012703
012737
005737
001004
005003
012737
005737
001001
005004
042704
005037

012746
012746
010600
104417
062706
016301
016302
004737

012746
012746
010600
104417
062706

104443
000404
050660
000130
051474
177777

005737
001767
005037
005737
001403
012737
022763
001016

050726
002232

050746
050656

050766
000014
000024
050664

000010
050666

007400
050662
051415
000001

000004
050676
050700
015764
051455
000001

000004

050660

004134
050664

000001

050674

050674

050674
050670

050670

004134

PS151:

10¢%:

208%:

30%:

000060 050676 50%:

MOV
1ST
8EQ
MOV
TSY
8EQ
MOV
MOV
MOV
TSTY
BNE
CLR
MOV
TST
BNE
CLR
8IC
CLR
PRINTF

MOV
MOV
CALL
PRINTF

GMANIL

TST
8EQ
CLR
TST
8EQ
MOV
CMP
BNE

oF ILTOL, TOLOF
MANTST

PS151
OMAF TOL , TOLOF
ANS151

PS151
oMUXTOL , TOLOF
014 ,R3
@24,VOLTE
8IPOL

104

R3

@10,VOLTE
MUXC

2014

R4

€7400,R4
ANS153
oMES1Se

VOLVA(R3),R1
VOLVA.2(R3),R2
DeECouT

Q0UT1S

MES153,ANS152,

ANS152

30%

MODE

B8IPOL

508

41,M0DE

448, ,VOLVA(RS:
40%

1,7€S

SEQ 0188

BR 100003
. WORD ANS151
.WORD T$CODE
. WORD MES1S1
.WORD -1
. WORD TSLOLIM
.WORD TSHILIM
10000 :
tGET FIELD TOLLERANCE TABLE
;ARE MANUFACTURING TESTS REQUIRED 2
;BRANCH IF NOT
$GET MANUFACTURING TOLLERANCE TABLE
sARE THERE SOME MUX BOARDS CCONNECTED
;BRANCH IF NOT
sGET MUX TOLLERANCE TABLE
;:POINT R3 TO BIPOLAR TABLE (VOLVA.14)
;LOAD BIPOLAR VOLTAGE TABLE END ADDRESS
: IS BIPOLAR SELECTED ?
;BRANCH IF YES
;POINT R3 TO UNIPOLAR TABLE (VOLVA)
sLOAD UNLP. VOLTAGE TABLE END ADDR.
;ARE WE TESTING A MUX BOARED ?
;BRANCH IF YES
;BEGIN WITH CHANNEL ZERO
:BEGIN WITH FIRST CHANNEL IN BANK
;:CLEAR ODD/EVEN FLAG
sPRINT VOLT SOURCE ADJUSTMENT
MOV MMES1S2, (SP)
MOV 21, -(SP)
MOV SP.RO
TRAP CSPNTF
AJ0D 24 ,SP
:LOAD DECOUT INPUT (R1)
;PRINT DECIMAL NUMBER
sPRINT vOLT
MOV Q0UTL1S, (SP)
MOv el, (SP)
MOv SP.RO
. TRAP CS$PNTF
' ADD 84 ,5P
;s AND SOURCE CONNECTION
TRAP CSGMAN
B8R 10001
.WORD AN51S52
.WORD T$CODE
.WORD MES1S3
. WORD i

100018 :
:TEST ANSWER OF SOURCE CONNECTION
1GO ON If ANSWER WAS YES
tLOAD ADCON INPUT (UNIPOLAR)
: IS BIPOLAR SELECTED ?
tBRANCH IF YES
tLOAD ADCON INPUT (BIPOLAR)
$IS THE USED VOLTAGE 48,8238
tBRANCH IF NOT
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TEST 15:

532
T5XS

7534
7535
7536
7537
7538
7539

7540
7541
7542
7543
7544
7545
7546
1547
7548
7549
7550
7551
7552

7553

7554
7555
7556
7557
7558
7559
7560
7561
7562
7563

7564

7565
7566
7567
7568
7569
7570
7571
7572

ANALOGUE INPUT TEST

047146
047152
047152
047156
047162
047164
047166
047172
047176
047200
047202
047204
047210
047210
047212
047220
047222
047226
047234
047240
047242
047246
047254
047260
047266
047272
047274
047274
047276
047300
047302
047304
047304
047306
047314
047316
047324
047332
047334
047336
047342
047344
047352
047352
047354
047356
047360
047362
047362

047364
047370
047374
047376
047400

012702

012746
012746
010600
104417
062706
004737
005302
001374
005005
010537

104404
042777
006305
050577
012737
050537
006205
050477
017737
050437
03737
004737
001404

104457
002735
051726
007474

104406
052777
005002
017737
032737
001013
005302
004737
001365
052737

104457
002736
051755
007474

104406

012702
004737
005302
001374
017737

003720
052467
000001

000004
011506

004136

077536
134456
100000
004062
134436
134432
004062

004062
012146

000001

134362
000200

012146
000200

000012
011514

134276

26 OCT 83 15:22
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H15

FIELD AND MANUFACTURING TEST.

134464

004062

004064
v04064

134370

004064
004064

004062

004064

a14:

40¢:
60¢$:;

70%:

80%:

908 :

100%:;

MOV
PRINTF

CALL
OEC
BNE
CLR
MOV
BGNSEG

BIC
ASL
8IS
MOV
8IS
ASR
BIS
MOV
8IS
CHP
CALL
B8EQ
ERRSOF T

CKLOOP

8IS
CLKR
MOV
8IT
BNE
DEC
CALL
BNE
BIS
ERRSOF T

CKLOOP

MOV
CALL
OEC
BNE
MOV

42000, ,R2
0PME 155

WI25M
R2

41

RS
R5,GAIN

077536 ,3CSA
RS

RS, a8CSA
#100000,G000
R5,G00D

RS

R4,3CSA
8CSA,BAD
R4,G0O0D
GOOD,BAD
INSERT

708
1501,E1501 ,EER4

@1,3CSA

R2

3CSA,BAD
©200,8AD

904

Re

INSERT

80%

€200,G00D
1502,E1502,EER4

€10, ,Re
W1500
R2

1004
aDAT ,BAD

tWATT LOOP NECESSARY F(QR
1PRINT WORKING MESSAGES
MOv
MOV
MOV
TRAP
ADD
;LOADING MEXT vOI TAGE INTO
;CAPALITOR
1BRANCH IF 30 SEC. NOT OVER
;LOAD ZERQO INTO GAIN POINTER
;LOAD ADCON INPUT (GAIN)

TRAP
;:CLEAR ALL R/W BITS IN CS5A
:CORRECT BIT POSITION FOR CSA
:LOAD GAIN INTO CSA
:SET UP GOOD DATA
;ADD GAIN TO GOOD
:CHANGE BACK BI! POSITION
tLOAD CHANNEL NUMBER
:GET CSA CONTENTS
$ADD CHA. NUMBER TO GOOD
: IS CSA CONTENTS CORRECT ?

; SKIP BRANCH IF “SFI* IS SET

:BRANCH IF rES

;ERROR HANOLER
TRAP
.WORD
. WORD
. WORD
TRAP

sSTART THE CONVERSION

;SET UP TIMEOUT COUNTER

sGET CSA CONTENTS
;CONVERSION OVER (DONE SET)?
;:BRANCH IF YES

sDECREMENT TIMEOUT COUNTER

;SKIP BRANCH IF SFI* IS SET
;BRANCH IF NOT ZERO
;SET DONE IN GOOD
;:ERROR HANDLER
TRAP
. WORD
.WORD
.WORD
H
TRAP

:REPEAT DATA DEAL FOR
: SAME CHANNEL

15 MS OVER

:BRANCH IF NOT

:GET CONVERSION VALLWE

SEQ 0189

a4PME 155, -(SP)
01, -(SP)
SP,RO

CSPNTF

24 ,5P

C$BSEG

CSERSOFT
1501
E1501
EERA

CsCLP1

CSERSOF Y
1502
E1502
EERSG

CsCLP1
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ANALOGUE INPUT TEST - FIELD AND MANUFACTURING TEST.

TEST 15;

7573
1574
7575
576
7577
7578
7579
7580
7581
7582
7583
7584
7585
7586
7587
7588
7589
7590
7591
7592
7593
1594
7595
7596
7597
7598

7599

7600
7601
7602
7603
7604
7605
7606
7607
7608
7609
7610
7611
7612
7613
7614
7615
7616
7617
7618
7619
7620

7621
7622

047406
047412
047416
047422
047426
047432
047440
047442
047444
047446
047450
047454
047456

047460
047464
047472
047500
047502
047510
047516
047524
047526
047534
047536
047544
047544
047546
047550
047552
047554
047554
047554

047556
047564
047566
047570
047574
047576

047602
047604
047610
047614
047616
047620
047622
047624
047624
047626
047634

016301
016302
004737
010137
013702
022763
001007
010500
005700
001404
062702
005300
001374

011237
063737
023737
101016
163737
163737
023737
002013
vo3737
000403
163737

104457
002737
052030
007540

104405

022763
001006
005205
022705
001402
000137

010400
042700
022700
001545
000304
005204
000304

104404
042777
005005

050676
050700
014730
004062
050674
000060

000002

050672
050672
0040064
050672
050672
004064
050672

050672

000060

000010
047204

170377
007400

077536

050676

004062
004062

004062
004062
004062
004062

004062

050676

134050

110¢:

120¢:

130$:

140¢$:

150%:

MOV
MOV
CALL
MOV
MOV
CMP
BNE
MOV
TST
8EQ
ADD
OEC
BNE

MOV
ADD
CHP
8HI
SuB
SuU8
cHP
8GE
ADD
B8R
SUB
ERRSOF T

ENDSEG

cMP
BNE
INC
CMpP
8EQ
JMP

15

VOLVA(R3),R1
VOLVA+2(R3),R2
ADCON

R1,GOCD

TOLOF ,R2
448.,VOLVA(R3)
1204%

RS,RO

RO

1204

&2,R2

RO

110¢

(R2),TOLRA
TOLRA,GOOD
8AD,GO0D
130
TOLRA,GOOD
TOLRA,GOOD
BAD,GOOD
150
TOLRA,GOOD
1403
TOLRA,GOOD
1503,E1503,EERS

£48. ,VOLVA(R3)
1608

RS

910.R5

160

603

1GET EXPECTED VOLTAGE VALUE
tGET EXPECTED MILLIVOLT VALUE

1t ANALOGUE TO DIGITAL CONVERSION
;:GET GOOD VALUE FROM ADCON ROUTINE
;1 LOAD TOLLERANCE POINTER

+ IS THE USED VOLTAGE 48,828 Mv
:BRANCH IF NOT

:GET GAIN

+ IS GIAN 1 USED ?

$BRANCH IF YES

:POINT TO NEXT TOLLERANCE VALUE
:LOOK TO NEXT GAIN

:BRANCH IF GAIN NOT USED

:LOAD TOLLERANS

;ADD TOLLERANS TO EXPECTED VALWUE
:FOUND VALUE QUTSIDE POS. TCLLERANS ?
:BRANCH IF YES TO ERROR

: SUBRACT ADDED TOLLERANS

:SUB TOLLERANS FROM EXPECTED VALUE
:FOUND VALUE INSIDE NEG. TOLLERANS ?
;BRANCH IF YES

:CORRECT GOOD TO ORIGINAL VALULE

:FORM EXPECTED VALUE
:ERROR HANDLER

:NOW WE TEST THAT THE NEIGHBORING CHANNEL IS ZERO FOR UNIPOLAR RANGE
;OR HALF SCALE FOR BIPOLAR RANGE

160s:

MOV
8IC
cMP
BEQ
SWAB
INC
SWAB
BGNSEG

8IC
CLR

R4 ,RO
217C377,RO
27400,R0
2303

R4

R4

R4

277536 ,aCSA
RS

TRAP CSERSOFT
.WORD 1503
.WORD E1503
.WORD EERS
100024 :

TRAP C$ESEGC

;IS THE USED VOLTAGE 48,828 M\

:BRANCH IF NOT

: INCREMENT GAIN

:ALL GAINS TESTED?

:BRANCH IF YES

s JUMP IF NOT

:GET R4 CONTENTS (CHANNEL )

i CLEAR UNNEEDOED BITS

tALL CHANNEL TESTED ?

1BRANCH IF YES

:SWAB HIGH BYTE INTO LOW BYTE

: INCREMENT CHANNEL NUMBER

:SWAB LOW BYTE INTO WIGH BYTE
TRAP CsBsStEo

{+CLEAR R/W BITS IN CSA
;LOAD GAIN 1

SEQ 0190
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TEST 1S5: ANALOGUE INPUT

7623
7624
7625
7626
627
7628
7629
7630
7631
7632
7633

7634

7635
7636
7637
7638
7639
7640
Todl

7642

7643
7644
7645
7646
7647
7648
7649
7650
7651
7652
7653
7654
7655
7656
7657
7658
7659

7660

7661
7662
7663

047636
047644
047650
047654
047662
047666
047674
047700
047706
047712
047714
047714
047716
047720
047722
047724
047724
047726
047734
247736
047744
047746
047750
047752
047752
047754
047756
047760
047762
047762
047764
047772
047774
047776
050002
050006
050014
050022
05C024
050032
050040
050046
050052
050054
050062
050064
050072
050072
050074
050076
050100
050102
050102
050102

042777
013702
011237
012737
050477
017737
060437
023737
004737
001404

104457
002740
051726
007474

104406
052777
005002
032777
001006
005302
001372

104457
002741
051755
007442

104406
017737
005001
095002
004737
010137
063737
023737
101020
163737
163737
023737
004737
002013
063737
000403
163737

104457
002742
052030
007474

104405

TEST - FIELD AND MANUFACTURING TEST.

000016
050674
050672
100000
134016
134012
004062
004062
012146

000001
000200

133712

014730
004062
050672
004064

050672
050672
004064
012146
050672

050672

134040

004062
004064
004064

133750
133740

004064

004062
004062

004062
004062
004062
004062

004062

170$:

180¢$:

1904 :

2008 :
210¢:

220¢$:

BIC
MOV
MOV
MOV
8IS
MOV
ADD
cMP
CALL
BEQ
ERRSOF T

CKLOOP

BIS
CLR
BIT
BNE
DEC
BNE
ERRSOF T

CKLOOP

MOV
CLR
CLR
CALL
MOV
ADD
CMP
8HI
SuUB
SuUB
cHP
CALL
8GE
ADD
BR
SUB
ERRSOF T

ENDSEG

€16,aCSA
TOLOF ,R2
(R2),TOLRA
100000, G000
R4, 8CSA
8CSA,BAD

R4 ,G00D
GOO0D,BAD
INSERT

170

1504 ,E1501 ,EERA4

¢1,3CSA

R2

2200,aCSA

190

R2

1808
1505,E1502,EER3

®DAT ,BAD
R1

R2

ADCON
R1,GO0D
TOLRA,GOOD
8AD,GO0OD
2008
TOLRA,GOOD
TOLRA,GOCD
8A0,GO0D
INSERT
220%
TOLRA,GOOD
2108
TOLRA,GOOD
1506,E1503,EER4

:LOAD GAIN 1

;LOAD TABLE POINTER

+LOAD TOLLERANCE FOR GAIN 1

:SET UP GOOD CONTENTS

:LOAD NEIGHBORING CHANNEL

:GET CSA CONTENTS

:ADD CHA. MUMBER TO GOOD

: IS CHANNEL AVAILABLE ?

: SKIP BRANCH IF "SFI" IS SET

:BRANCH IF YES

;ERROR HANDLER
TRAP
.WORD
.WORD
.WORD

TRAP

;START THE CONVERSION

;SET UP TIMEOQUT COUNTER

;s CONVERSION OVER ?

;BRANCH IF YES

;OECREMENT TIMEQUT COUNTER

;BRANCH IF NOT ZERO

;ERROR HANDLER
TRAP
.WORD
.WORD
.WORD

TRAP
:GET CONVERSION VALUE
; ADCON INPUT SHOUWD BE ZERO
; ADCON INPUT SHOUWLD BE ZERO

; ANALOGUE TO DIGITAL CONVERSION

CSERSOFT
1504
E1501
EERA

CsCLP1

CSERSOF T
1505
€1502
EER3

CsCLPl

;:GET GOOD VALUE FROM ADCON ROUTINE

;ADD TOLLERANS TO EXPECTED VALUE
TOLLERANS ?

:FOUND VALUE OQUTSIDE POS.
;BRANCH IF YES TO ERROR
:SUBRACT ADDED TOLLERANS

:SUB TOLLERANS FROM EXPECTED VALUE

:FOUND VALUE INSIDE NEG.
;SKIP BRANCH IF ~“SFI‘' IS SET
:BRANCH IF YES

; CORRECT GOOD TO ORIGINAL VALUE

;CORRECT GOOD TO ORIGINAL VALULE
:ERROR HANDLER
TRAP
.WORD
. WORD

10003
TRAP

TOLLERANS ?

CSERSOF T
1506
€1503
EER4

CSESEC

5EQ 0191
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SEQ 0192
TEST 1S5: ANALOGUE INPUT TEST  FIELD AND MANUFACTURING TEST,

7664 050104 010400 MOV R4,RO sGET R4 CONTENTS (CHANNEL )

7665 050106 042700 170377 8IC 0170377,R0O :CLEAR UNNEEDED BITS

7666 050112 022700 007400 CMP €7400,R0 :ALL CHANNELS TESTED ?

7667 050116 001404 BEQ 230 ;:BRANCH IF YES

7668 050120 062704 000400 ADD #400,R4 : INCREMENT CHANNEL NUMBER

7669 050124 000137 047202 JMP 40% ;BRANCH IF NOT

7670 050130 (023703 050670 230%: CMP VOLTE,R3 :ALL VOLTAGES REQUESTED ?

7671 050134 001414 BEQ 2403 :BRANCH IF YES

7672 050136 062703 000004 ADD 4 ,R3 ;IF NO, POINT TO NEXT VALUE

7673 05C142 005737 050666 TST MUXC ;ARE WE TESTING Mux BOARDS ?

7674 050146 001402 BEQ 2338 :BRANCH IF NOT

7675 050150 062703 000004 ADD 4 ,R3 : IF YES SKIP HALF SCALE TESTING

7676 050154 005737 050662 233s: TSY ANS153 ;:ARE WE TESTING ODD CHANNELS

7677 050160 001016 BNE 250 :BRANCH IF YES

7678 050162 000137 047000 JMP 10¢ :AND REPEAT THE TEST WITH FIRST CHA,.

7679 050166 005737 050662 2408 : 1ST ANS153 ;WAS ODD AND EVEN CHA, TESTED ?

7230 050172 001056 BNE 270 ;BRANCH IF YES

7681

;Ggg ;NOW WE DO CONVERSION WITH VOLTAGE SOURCE ON ODD CHANNELS

6

7684 050174 012737 000001 050662 MOV @1,ANS153 :SET ODD/EVEN FLAG

7685 050202 012703 000014 MOV 214 ,R3 ;POINT R3 TO BIPOLAR TABLE (VOLVA.14)

7686 050206 005737 050664 TST BIPOL ;IS BIPOLAR SELECTED ?

7687 050212 001001 BNE 250 ;BRANCH IF YES

7688 050214 005003 CLR R3 sPOINT R3 7O UNIPOLAR TABLE (VOLVA)

7689 050216 042704 007400 250¢%: 8IC 27400,R4 ;CLEAR BITS FOR CHANNEL 0-15

7690 050222 052704 000400 BIS #400,R4 ;LOAD FIRST 0DD CHANNEL

7631 050226 PRINTF oMES1S2 sPRINT VvOLT SOURCE ADJUSTMENT
050226 012746 051415 MOV aMES152, -(SP)
050232 012746 000001 MOV 21,-(SP)
050236 010600 MOV SP.RO
050240 104417 TRAP CSPNTF
050242 062706 000004 ADD 94 ,5P

7692 050246 016301 050676 MOV VOLVA(R3),R1 ;LOAD DECOUT INPUT (R1)

7693 050252 016302 050700 MOV VOLVA.2(R3),R2 T

7694 050256 004737 015764 CALL OECOUT ;:PRINT DECIMAL NUMBER

7695 050262 PRINTF 20UT1S ;PRINT vOLT
050262 012746 051455 MOV o0uUT1S5, -(SP)
050266 012746 000001 MOV el,-(SP)
050272 010600 MOV SP,RO
050274 104417 TRAP CSPNTF
050276 062706 000004 ADD 04 ,5P

7696 050302 260%: GMANIL MES154,ANS152, 1,YES :CONNECT vOLT SOURCE TO J3 (00D)
050302 104443 TRAP C $GMAN
050304 000404 BR 10004
050206 050660 .WORD  ANS15¢
050310 000130 .WORD TsCODE
050312 051571 .WORD  MES154
050314 177777 .WORD 1
050316 10004 :

7697 050316 005737 05060 1ST ANS152 : TEST ANSWER

7698 050322 001767 BEQ 260 t ASK AGAIN IF ANSWER IS NO

;?gg 050324 000137 047136 JMP S0 ;REPEAT [EST WITH ODD CHANNELS

7701 :

7702

7703 050330 005737 050666 2708 TSt MUXC tARE WE TESTING THE CONTROLLER ?
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if

7705
7706
7707
7708
7709
7710

Tl
7712
7713
7714
7715
7716
7717
7718

7719

7720

7721
7722
7723
7724
7725

7726
7727
7728
7729
7730
7731
7732
7733
7734

7735

7736
7737

TESTS M™MACRQ M1200
TEST 15: ANALOGUE INPUT TEST

050334
050336
050344
050346
050352
050360
050364
050364
050366
050370
050372
050374
050376
050400
050400
050404
050410

050414
050414
050420
050424
050430
0504 34
0504 36
050442
050442
050446
050450
050450
050452
050456
050460
050466
050472
050472
050476
050500
050506
050514
050516
050522
050524
050526
050532
050534
050534
050536
050540
050542
050544
050544
050546
050554

001427
023737
001542
062704
042777
050477

104443
000404
050660
000130
051666
177777

042704
005237
000137

012746
012746
013746
012746
104437
062706

012700
104441

104404
005037
005005
042777
050477

012700
104441
052777
042777
005003
005737
001010
005303
004737
001371

104457
002743
052063
007724

104406
017737
012737

050656 050666 MUXPAR:

000400
077536
133320

133324

007400
050666
046750

000340
017276
003710
000003
000010

000340

004150

077536
133212

000000

000120
000020

004150

133216

133176
133170

012146

133132 004064
100300 004062

26 0CT 83 15:2°2
FIELD AND MANUFACTURING TEST.
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8EQ
cme
BEQ
ADD
BIC
BIS
GMANIL

BIC
INC
JMP

EXTRI
ANS151 ,MUXC
EXQV1S

4400 ,.R4
877536 ,aCSA
R4 ,aCSA

MES155,ANS152,

87400,R4
MUXC
PS151

© A

1,YES

iBRANCH IF YES TO EXT.TRIGGER PART

tALL BOARDS TESTED ?
s IF YES, EXIT TEST
;POINT TO NEXT BANK
:CLEAR CSA REGISTER
:LOAD CHANNEL IN CSA

;PUT TEST CONNECTOR TO NEXT BANK

TRAP

B8R

. WORD

.WORD

.WORD

. WORD
1000548 :

C$GMAN
10005
ANS152
T$CODE
MES155
-1

:BEGIN TEST ITERATION WITH AN EVEN CHA,

; COUNT MUX B80ARDS
: TEST ITERATION

: THE FOLLOWING CODE IS USED FOR TEST EXTERNAL TRIGGER FUNCTION
SETVEC VEC,#2INTSR,QPRIO7

EXTRI:

204 :

40s$:

S0$:

SETPRI

BGNSEG

CLR
CLR
BIC
8IS
SETPRI

BIS
BIC
CLR
TST
BNE
DEC
CALL
BNE
ERRSOF T

CLooP

MOV
MOV

#PRIO7

INTFLA

RS
277536,aCSA
R4,aCSA
#PRIOO

#120,3CSA
¢20,aCSA
R3

INTFLA
0%

R3

INSERT
404

150/,E1507 ,EERG

aCSA,BAD
#100300,G0O0OD

;SET VECTOR 1 AND SERVICE