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1.0 GENERAL INFORMATION

THE CZIXV2?? DIAGNOSTIC PROVIDES A SERIES OF TESTS 1O VERIFY THE
INTEGRITY AND FUNCTIONALITY OF THE IAV/IDV-11 FAMILY. THIS
DTAGNOSTIC CAN BE USED BY FIELD SERVICE FOR FUNCTIONAL TESTING,
BY THE ENGINEER FOR DESIGN TESTS, AND Br MANUFACTURING FOR
CHECKOUT AND REPAIR.

THE FOLLOWING SPECIAL FEATURES ARE IMPLEMENTED.

THE DIAGNOSTIC IS SET UP FOR FIELD SERVICE SO THAT IF THE USER
TYPES “N" TO THE “CHANGE HARDWARE" AND “CHANGE SOF TWARE "
QUESTIONS, AN AUTOMATIC CONFIGURATION ROUTINE WILL BE RUN. THIS
FINDS ALL DEVICES IN THE ADDRESS RANGE 171000 TO 171770, PRINTS
A LIST OF ALL IAvV/IDV11 DEVICES FOUND, AND CARRIES 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 THE DIAGNOSTIC TESTS ARE RUN DURING EVERY PAS” WHICH
TO RUN IS DETERMINED BY THE DEVICE BEING TESTED AND BY THE
gg‘s:hrirga ;Ooﬂi SOF TWARE QUESTIONS. FOR MORE INFORMATION, SEE

THE "PRINT“ COMMAND CAN BE USED TO OBTAIN A LIST OF TEST TITLES,
A PRINTOUT OF THE IAV/IDV-11 CONFIGURATION THAT THE DIAGNOSTIC
IS USING, OR A PRINTOUT OF THE ERROR STATISTICS ACCUMULATED BY
THE DIAGNOSTIC., MELP 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
$2§(T)GI?'S‘3ARE DETECTED FOLLOWING A “START" COMMAND IS DROPPED FROM

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

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

FOR A COMPLETE DESCRIPTION OF Tet RUNTIME SERVICES, REFER TQ THE

XXDP+ USER'S MANUAL., THERE 1S A BRIEF DESCRIPTION OF THE
RUNTIME SERVICES IN SECTION 2 OF THIS DOCUMENT,

1.2 SYSTEM REQUIREMENTS

A. LSI PROCESSOR WITH A MINIMUM OF 28K OF MEMORY,
B. CONSOLE TERMINAL WITH INTERFACE ADDRE S !7'%60.

- SEQ 0007
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C. XxDP+ LOAD DEVICE (RX,RK,RL ECT.)
D. IDV/IAV-11 MODUWES 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 CONMNECTOR,

MANUFACTURING : FOR DIGITAL MODULES, DATA LOOPBACK EQUIPMENT,

CHECKOUT

FOR ANALOGUE MODWES, CALIBRATED VOLTAGE
SOURCE AND MEASURING EQUIPMENT,

1.3 RUNNING THE DIAGNOSTIC ON A FALCON

........................................

TO RUN THE DIAGNOSTIC ON A FALCON BASED SYSTEM, A BOOTSTRAP
PROGRAM IS NEEDED IN ADDITION TO THE ABOVE REQUIERHENTS
THIS COULD BE IN THE FALCON MACRO ODT ROM (KXT11-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/IDV-11 DEFAULT ADDRESSES ARE USED, PREVENTING THE
DIAGNOSTICS AUTOMATIC CONFIGURATION ROUTINE FROM WORK ING
CORRECTLY. TO USE THE DIAGNOSTIC, THE ADDRESSES MUST BE ENTERED
MANUALLY USING THE STARTUP QUESTIONS.

NOTE :
ONES THE xXDP+ MEDIA IS BOOTED, THE CONSOLE "BREAK" KEr SHOULD
NOT BE PRESSED AS IT MAY CAUSE ERROR MESSAGES TO BE PRINTED.

1.4 RELATED DOCUMENTS AND STAM)ARDS

..............................

XXDP+ USER MANUAL (CHQUS)
IAV/IDV-11 OPTION DESCRIPTION YG-CO3NC 00

1.5 DIAGNOSTIC HIERARCHY PREREQUISITES

BEFORE RUNNING THIS DIAGNOSTIC, THE APPROPRIATE LSI-11 CPU,

MEMORY AND PERIPHERAL STANDARD DIAGNOSTICS SHOULD BE RUN TQ VERIF v

CORRECT OPERATION OF THME SYSTEM,
1.6 EXECUTION TI"i

EXECUTION TIMES LISTED BELOW ARE FOR A WwHOLE PASS IN NO QUICK

SEQ 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 SET,

EXECUTION TIMES VARY WITH THE CPU TYPE. THE FOLLOWING TIMES

ARE TYPICAL ON A PDP-11/23 SYSTEM

FIELD SERVICE TESTS -

MANUFACTURING TESTS -
(BASIC LOGIC ONLY)

MANUFACTURING TESTS -
(INCL. LOOPBACK OR
SETUP TESTS)

o

P et el P s Pt s et Pt s

DIGITAL INPUT MODULE

DIGITAL OUTPUT MODULE
ANALOGUE INPUT MODULE
ANALOGUE OUTPUT MODULE

DIGITAL INPUT MODWLE

DIGITAL OUTPUT MODULE
ANALOGUE INPUT MODULE
ANALOGUE OUTPUT MODULE

OIGITAL INPUT MODWLE

DIGITAL OUTPUT MODWLE
ANALOGUE INPUT MODULE
ANALOGUE OUTPUT MODWLE

18 SECONDS
18 SECONDS
18 SECONDS
18 SECONDS

18 SECONDS
18 SECONDS
18 SECONDS
18 SECONDS

270 SECONDS
110 SECONDS
18 SECONDS
18 SECONDS

- SEQ 0005
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......................

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

2.1 COMMANDS

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

COMMAND EFFECT

START START THE DIAGNOSTIC FROM AN INITIAL STATE

RESTART START THE DIAGNOSTIC WITHOUT INITIALIZING

CONT INUE CONTINUE AT TEST THAT WAS INTERRUPTED (AFTER tC)

PROCEED CONTINUE FROM AN ERROR MHALT

EXIT RETURN TO xXDPs+ MONITOR (XXDP+. OPERATION ONLY!}

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/IDV-11 CONFIGURATION,
ERROR STATISTICS, OR HOW TO RECONF 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 Br THE FIRST THREE CHARACTERS. SO
YOU MAY, FOR EXAMPLE, TYPE “STA” INSTEAD OF “START",

2.2 SWITCHES

THERE ARE SEVERAL SWITCHES WHICH ARE USED TC MODIFY SUPERVISOR
OPERATION. THESE SWITCHES ARE APPENDED TO THE LEGAL COMMANDS,
ALL OF THE LEGAL SWITCHES ARE TABULATED BELOW WITH A BRIEF
DESCRIPTION OF EACH. IN THE DESCRIPTIONS BELOW, A DECIMAL NUMBER
IS DESIGNATED Br "DDDODD".

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: 00000 EXECUTE DDDDD PASSES (DDDDD = 1 TO 64000)

/FLAGS:FLGS SET SPECIFIED FLAGS. FLAGS ARE DESCRIBED
IN SECTION 2.8,

/0P : DDDDD REPORT END OF PASS MESSAGE AF TER EVERY

DDDDD PASSES ONLY, (DDDDD = : TO 64000)
ZNITSLIST TEST/ADD/DROP ONL r THOSE UNILITS SPECIF IED

SEQ 0006
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IN THE LIST., LIST EXAMPLE - /UNITS:0:5:10-1.
USE UNITS 0,5,10,11,12 (UNIT NUMBERS = 0-63)

EXAMPLE OF SWITCH USAGE :
START "TESTS:1-5/PAS55:1000/7E0P;: 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:1-5" INSTEAD 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 X X X
RESTART X X X X X
CONTINUVE X X X

PROCEED X

DROP x
ADD X
PRINT

DISPLAY X
FLAGS

ZFLAGS

EXIT

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 'NLESS 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 THE 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 INHIBIT ALL ERROR REPORTS

IBE e« INHIBIT ALL ERROR REPORTS EXCEPT

FIRST LEVEL (FIRST LEVEL CONTAINS
ERROR TYPE, NUMBER, PC, TEST AND UNIT)

IxEe INHIBIT EXTENDED ERROR REPORTS ( THOSE
CALLED By PRINTX MACROS)
PRI DIRECT MESSAGES TO 1L INE PRINTER

BOE “BELL " ON ERROR

5EQ 0007
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PNT PRINT TEST NUMBER AS TEST EXECUTES

UAM 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

LOT LOOP ON TEST

EvL EXECUTE EVALUATION IE. DROP UNIT IF MORE
éHAN S ERRORS OCCUR AFTER A START OR RESTART
OMMAND .

*«ERROR MESSAGES ARE DESCRIBED IN SECTION 3.1

SEE THE XxXDP+ USER'S MANUAL FOR MORE DETAILS ON FLAGS. YOU MAY
SPECIFY MORE THAN ONE FLAG WITH THE FLAG SWITCH. FOR EXAMPLE,
TO CAUSE THE PROGRAM TO LOOP ON ERROR, INMIBIT ERROR REPORTS
AND TYPE A “BELL” ON ERROR, YOU MAY USE THE FOLLOWING STRING:

/FLAGS:LOE: IER:BOE
2.4 HARDWARE QUESTIONS

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

THIS DIAGNOSTIC HAS BEEN PRELOADED SUCH THAT IF vYOU ANSMWER "N
TO THE QUESTION, IT WILL AUTOMATICALLY SEARCH FOR UP TO 16
IAV/IDV11 UNITS IN THE ADDRESS RANGE 171000 TO 171770. DEFAULT
VECTORS EQUAL TO THE LOW 9 ADDRESS BITS WILL BE ASSUMED FOR
MODULES WITH ADDRESSES OVER 171400.

TO RUN THE DIAGNOSTIC WITH SPECIFIC MODUWES WHICH NEED NOT BE IN
THE ABOVE ADDRESS RANGE, YOU MUST ANSWER “Y“ TO 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 IS 16. vOU WILL THEN BE
ASKED THE FOLLOWING QUESTIONS FOR EACH UNIT:

MODE REGISTER ADDRESS (0) 171000 ?

IN REPLY, YOU SHOULD ENTER AN ADDRESS IN OCTAL IN THE RANGE
160000 TO 177770.

VECTOR ADDRESS (FOR OUTPUT MODULES, TiPE “0") (0) 0 ?

PRIORITY LEVEL (FOR OUTPUT MODUWES, TYPE "0") (0) 4 ?
(FOR LSI WITH FIXED PRI. USE LEVEL 4 ONLY)

FOR QUTPUT MODULES (WHICH MAVE NO INTERRUPT 1 OGIC) YOU SHOULD

TYPE “O” FOR THE ABOVE TWO QUESTIONS. THIS CAUSES THE DIAGNOSTIC

:gémtgmnmc TO OUTPUT “NONE“ FOR THE VECTOR ADDRESS OF Tt
ULES.

SEQ 0008



H
\
USER ~OCUMENTATION MACRO M1200 26 -0CT-83 15:22 PAGE 5-3
SEQ 0009

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

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 N?

THIS SELECTS WHETHER TO USE THE 0-5 VvOLT OR 0-60 VOLT

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

BE USED ("N" HAS TO BE TYPED).

IF “y* IS TYPED, THE NEXT QUESTION IS OMITTED.

OTHERWISE, THE DIAGNOSTIC ASKS:

DEBOUNCE PERIOD FOR DIGITAL INPUT LOOPBACK TESTS
S00US (0), S MS (1), 10MS (2) OR ALL (3) (S) 3 ?

IF THE HIGH LEVEL (0-60 VOLTS) IS USED ON THE DIGITAL 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 PARTICULAR INTERVAL BE USED. FOR
FULL TESTING OF THE MODUWES, "3 SHOUWLD BE TYPED.

FOR OUTPUT LOOPBACK TESTS THE ANWERING OF THIS QUESTION HAS NO
AFFECT, A FIXED S00 US INPUT DEBOUNCE WILL ALWAYS BE USED.

OTHER MODUWLE MODE REGISTER ADDRESS (0) 171400 ?

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

OTHER MODULE VECTOR ADDRESS (IF OQUTPUT MODULE, TYPE “0") (0) 400 ?
FOR OUTPUT MODWLES (WHICH HWAVE NO INTERRUPT LOGIC) YOU SHOULD
TYPE “0" FOR THE ABOVE QUESTION. THIS CAUSES THE DIAGNOSTIC
:&I)NT ROUTINE TO OUTPUT “NONE - FOR THE VECTOR ADDRESS OF THE
ULE.

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

CHANGE HARDWARE (L) 2?2 v <CR>

OUNITS (D) ? 2 «CR> '

UNIT 0 g

MODE REGISTER ADDRESS (0) 171000 ? «CR»
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VECTOR ADDRESS (FOR OUTPUT MODULES, TYPE “0") (0) O ? <CR>

PRIORITY LEVEL (FOR OUTPUT MODULES, TYPE “0“) (0) 4 ? O <CR>
(FOR LSI WITH FIXED PRI. USE LEVEL 4 ONLY) Mgt

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

UNIT 1
MODE REGISTER ADDRESS (0) 171000 ? 171400 <CR»

...........

VECTOR ADDRESS (FOR OUTPUT MODUWES, TYPE RETURN) (0) O ? 400 <«CR»>

PRIORITY LEVEL (FOR OUTPUT MODULES, TYPE RETURN) (0) O ? 4 <CR>
(FOR LSI WITH FIXED PRI. USE LEVEL @ ONLY)  —.....

IS THIS MODULE CONNECTED TO ANOTHER VIA A LOOPBACK CABLE
(ONLY MANUFACTURING SHOULD ANSWER YES) (LY N ? Y <«CR»

LOW LEVEL INPUT FOR DIGITAL INPUT LOOPBACK TESTS
(FOR QUTPUT LOOPBACK TYPE "N") (LY N2 <CR>

DEBOUNCE PERIOD FOR DIGITAL INPUT LOOPBACK TESTS‘
S00uUS (0), 5 MS (1), 10MS (2) OR ALL (3) (S) 3 2?2 <«CR»

OTHER MODULE MODE REGISTER ADDRESS (0) 171000 ? <CR>

OTHER MODULE VECTOR ADDRESS (IF OUTPUT MODULE, TYPE “0“) (0) O ? <CR>

IN THIS EXAMPLE, THE INTERNAL LOGIC OF AN OUTPUT MODULE AT
ADDRESS 171000 WILL BE TESTED. THE MODULE WILL THEN BE USED AS
THE SIGNAL SOURCE TO TEST AN INPUT MODWE AT ADDRESS 171400,

FOR THE DIGITAL LOOPBACK TESTS THE LOGIC LEVELS USED wWILL BE O
VOLTS FOR THE LOW LEVEL AND UP TO 60 VOLTS FOR THE HIGH LEVEL.
I; IM;LEJT LEmD ACK TESTS ARE RUNNING ALL DEBOUNCE INTERVALS
WILL USED.

NOTICE THAT THE DEFAULT VALUE FOR THE PRIORITY LEVEL CHANGES

WHEN A NON-DEFAULT RESPONSE IS GIVEN. THIS IS TRUE FOR ALL OF

Lt;ﬁrr;moume QUESTIONS, SO BE CAREFUL WHEN SPECIFYING MULTIPLE
]

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 THE DIAGNOSTIC
OPERATING MODES. YOU WILL BE PROMPTED BY “CHANGE SW (L) 2", THE
NORMAL RESPONSE FOR FIELD SERVICE IS TO TyPE “N“, THIS CAUSES
;EERD}E‘VICE INTERNAL LOGIC TESTS AND FIELD INPUT/OUTPUT TESTS 10
UN.
IN A MANUFACTURING ENVIRONMENT, THE PARAMETERS SHOULD BE CHANG'D

SEQ 0010
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BY TYPING "v", THE FOLLOWING QUESTIONS WILL 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 THE FOLLOWING
QUESTIONS TO BE ASKED:

RUN LOOPBACK AND I/O TESTS (L) v 2

IF "y* IS TYPED, LOOPBACK TESTS WILL BE RUN FOR DIGITAL MODULES
AND INPUT/QUTPUT TESTS WILL BE RUN FOR ANALOGUE MODULES.
ANSWERING “N" CAUSES ONLY THE INTERNAL LOGIC TESTS TO BE RUN AND
THE NEXT QUESTION TO BE "QUICK VERIFY MODE 2~. THIS IS INTENDED
FOR A QUICK TEST OF THE MODULE INTEGRITY BEFORE CONNECTING uP
TEST EQUIPMENT FOR FULL TESTS.

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

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 wWAY
OF TEN DETECTS FAULTS WHICH A SINGLE TEST WOULD NOT. THEREFORE,
TO FULLY TEST THE HARDWARE, THE ANSWER TO THIS QUESTION SHOULD
BE uNu.

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

CHANGE SOFTWARE (L) ? Y <CR>

RUN LOOPBACK AND I/O TESTS (L) v 2 v «CR»

QUICK VERIFY MODE (L) N ? <CR>

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

SEQ 011
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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,
T:és BE(I:?fﬁS TEDIOUS SINCE MOST OF THE ANSWERS ARE THE SAME FOR
EACH UNIT,

TO ILLUSTRATE A MORE EFFICIENT METHOD, SUPPOSE YOU ARE TESTING
FOUR DIGITAL INPUT MODULES ALL CONNECTED VIA SPECIAL TEST
EQUIPMENT TO ONE DIGITAL OUTPUT MODULE FOR LOOPBACK TESTS. YOuUu
COULD 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) ? Y <CR>

QUNITS (D) 2 4 <«CR>

SV SR

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

--------------------------------

VECTOR ADDRESS (FOR OUTPUT MODULES, TYPE "0") (0) O ? 400,410,420,430<CR>
PRIORITY LEVEL (FOR OUTPUT MODULES, TYPE “0") (0) 4 ? <«CR>
(FOR LSI WITH FIXED PRI. USE LEVEL 4 ONLY) -ee-

IS THIS MODULE CONNECTED TO ANOTHER VIA A LOOPBACK CABLE
(ONLY MANUFACTURING SHOULD ANSMWER YES) (L) N ? Y <CR>
LOW LEVEL INPUT FOR DIGITAL INPUT LOOPBACK TESTS

(FOR OUTPUT LOOPBACK TYPE “N"“) (LY N ?2 <CR>

DEBOUNCE PERIOD FOR DIGITAL INPUT LOOPBACK YESYS.
S00US (0), S MS (1), 10MS (2) OR ALL (3) (S) 3 2?2 <«CR>

OTHER MODULE MODE REGISTER ADDRESS (0) 171400 ? 171000 <CR»

OTHER MODULE VECTOR ADDRESS (IF OUTPUT MODULE, TYPE “0“) (0) 400 2 O <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
MODULES 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 LEVEL WITH ALL THREE DEBOUNCE PERIODS AND ALL
M;EOSOMCTED TO THE SAME OUTPUT MODULE AT ADCRESS

17 .

SEQ 0012
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2.7 CLOCK 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 SHOULD
BE DONE AS ACCURATELY AS POSSIBLE SINCE THE INTERVAL IS USED BY
THE DIAGNOSTIC TO CALCULATE VALUES FOR DEVICE TIMEOUTS.

2.8 QUICK START-uP PROCEDURE (XXDP )

TO START-UP THIS PROGQAH
1. BOOT xXDP+«
2. GIVE THE DATE AND ANSWER XXDP + QUESTIONS

3. TYPE "R ZIXv2?"., ( NORMALLY THE REVISION AND PATCH
LEVEL ARE TYPED INSTED OF THE
QUESTION MARKS., THE FORM SHOWN
EERSL'CQAL’%ES THE LATEST VERSION TO

4, TYPE "STRRT"

S. FOR_STANDARD CONFIGURATIONS USING ADDRESSES 171000 TOQ
171770 ANSWER THE “CHANGE MW" QUESTION WITH N'. TO TEST
SPECIFIC DEVICES OR THOSE AT NON-STANDARD ADDRESSES ANSWER
“Y* AND ANSWER ALL OF THE HARDWARE QUESTIONS.

6. ANSWER THE “CHANGE SW" QUESTION WITH “N*

WHEN YOU FOLLOW THIS PROCEDURE YOU WILL BE USING ONL' THE
DEFAULTS FOR FLAGS AND SOF TWARE PARAMETERS. THESE DEFALLTS
ARE DESCRIBED IN SECTIONS 2.3 AND 2.5.

2.9 USIHS THE XXDP+ SETUP UTILITY

TO ENABLE THE DIAGNOSTIC TO AUTOMATICALLY ESTABLISH THE IXVll
CONFIGURATION IN THE FIELD, THE HARDWARE P TA' _E IS PRESET FOR
16 UNITS, EACH WITH A MODE ADDRESS OF O. IF THE XXDP. SETUP
UTILITY IS USED TO PRESET THE P TABLE FOR A PARTICUWLAR
CONFIGURATION, THEN THE DIAGNOSTIC WILL NOT AUTOMATICALLY
ESTABLISH THE CONFIGURATION AT STARTUP, IN THIS CASE, THE
DIAGNOSTIC CAN BE MADE TO DO AUTOMATIC CONFIGURATION BY
ANSWERING THE HARDWARE QUESTIONS TO GIVE 16 UNITS wITW MODE
ADDRESSES OF 0.

EG. CHANGE HARDWARE (L) ? v «CR»
SUNITS (D) ? 16 <CR>
DT &
MODE REGISTER ADDRESS (0) 0 ? 0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,0 <CR>

SEQ 0013
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5EQ 0014

VECTOR ADDRESS (FOR OUTPUT MODUWLES, TYPE "0") (0) 0 2 © <CR>»

PRIORITY LEVEL (FOR OUTPUT MODULES, TYPE “0") (0) 4 ? O <CR>
(FOR LST WITH FIXED PRI. USE LEVEL 4 ONLY)

IS THIS MODUWE CONNECTED TO ANOTHER VI~ A LOOPBACK CABI ¢
(ONLY MANUFACTURING SHOULD ANSWER YES) (L) N 2?2 «CR»
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3.0 ERROR INFORMATION

............... -

[HERE ARE THREE LEVELS OF ERROR MESSAGES THAT MAY BE ISSUED By A
DIAGNOSTIC : 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:XXXXXX = 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 GENERAL
ERROR MESSAGE AND ANY ASSOCIATED BASIC ERROR MESSAGES.

3.2 SPECIFIC ERROR MESSAGES

...........................

ALL SPECIFIC ERROR MESSAGES ARE EXPLAINED WITH THE TEST
DESCRIPTIONS IN SECTION 6.0,

5EQ 0015
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AT THE END OF EACH PASS, THE PASS COUNT IS GIVEN ALONG WITH THE
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 2.2 DESCRIBES SWITCHES.

4.1 PRINT COMMAND UTILIZATION

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

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

PRINT <CR»

..........

TYPE T,R,C,S OR HELP (S) 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 HELP (S) M ?

IF YOU TYPE "H", "HELP” OR ANvY CHARACTER OTHER THEN T, “R*,
“C" OR “S”, THE ROUTINE PRINTS THE ABOVE HELP MESSAGE ( [STING
THE ACCEPTABLE COMMANDS.

PRINT <CR>

TYPE T,R,C.S OR HELP (S) H 2 T «CR»

TEST TITLES.

1 REGISTER NxM TEST

2 RESET TEST

35 R-W BIT TEST

4 INTERNAL INTERRUPT TEST - DIGITAL INPUT

S INTERNAL LOGIC TEST ANALOGUE INPUT

6 INTERNAL INTERRUPT TEST - ANALOGUE INPUT

7 INTERNAL LOGIC TEST - ANALOGUE OuTPUT

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

11 DIGITAL OUTPUT LOOPBACK TEST - RANDOM PATTERN

12 DIGITAL INPUT LOOPBACK TEST - SLIDING PATTERN

13 DIGITAL QUTPUT LOOPBACK TEST - SLIDING PATTERN

SEQ 0016
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14 DIGITAL INPUT LOOPBACK TEST

15 ANALOGUE INPUT TEST
16 ANALOGUE OUTPUT TEST

INTERRUPT LINE TEST

FTELD AND MANUFACTURING
FIELD AND MANUFACTURING

17 DIGITAL INPUT TEST FIELD TEST

18 DIGITAL OUTPUT TEST FIELD TEST

19 DIGITAL INPUT TEST - SPECIFICALLY SELECTABLE
20 DIGITAL OUTPUT TEST - SPECIFICALLY SELECTABLE
21 ANALOGUE INPUT (DYNAMIC) - SPECIFICALLY SELECTABLE
22 ANALOGUE OQUTPUT (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»

IDV/IAV-11 MODULE STATISTICS.
UNIT  ERRORS DROPPED

0 0 NO
1 6 YES
2 UNTESTED NO

HERE, UNIT O HAS SHOWN NO FAULTS, UNIT 1 HAS HAD 6 ERRORS AND
BEEN DROPPED FROM TESTING, 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 WOULD STILL NOT BE SHOWN AS DROPPED
(UNLIKE THE DISPLAY COMMAND).

DR> PRINT <CR»>

..........

IDV/IAV-11 MODULE CONFIGURATION.

ADDRESS VECTOR ID/MODE MODULE  LOOPED T0 AT VECTOR
ASSUMED TYPE

171000 NONE 0607000 DIG. OuY YES DIG. IN 171400 400

171400 400 0307002 DIG. IN YES DIG. our 171000 NONE

171010 NONE 2607000 AN, OUT NO

171410 410 1007000 AN. 1IN NO

171700 NONE 3207000 +es CANNOT BE TESTED WITH THIS DIAGNOSTIC eee
171710 NONE  UNKNOWN  UNKNOWN NO
171020 NONE 0607000 DIG. OUT YES UNKNOWN 171420 420

THE THIRD COLUMN IS LABELED “VECTOR ASSUMED" FOR THE FOLLOWING
REASONS. IF THE DIAGNOSTIC IS CONFIGURED AUTOMATICALLY BY
ANSWERING “NO" TO THE “CHANGE HARDWARE * QUESTION, DEVICES WITH
ADDRESSES LOWER THAN 171400 ARE ASSUMED TO HAVE NO VECTOR. ABOVE

5EQ 0017
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THIS ADDRESS, THE VECTOR IS ASSUMED TO BE THE SAME AS THE LOW 9
BITS 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 IXvll DEVICES RECOGNISED BY THE DIAGNOSTIC. ALTHOUGH A
WARNING IS PRINTED, BASIC LOGIC TESTS WILL BE RUN ON THE UNIT,

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

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

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

DR> PRINT <CR»

- - eeeeme.e.e-a-

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

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

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

s%ﬁ:sr;lgo FIND OUT WHAT IS IN THE SYSTEM WITHOUT REBOOTING THE
=4 .

SEQ 0018
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5.0 DEVICE INFORMATION TABLES

- - ow - - R I I T TN —

THE ARDWARE P TABLES CONTAIN 6 WORDS FOR EACH DEVICE. THESE ARE
USED TO SAVE THE ANSWERS TO THE STARTUP HARDWARE QUESTIONS, AND
CAN BE DISPLAYED ON THE CONSOLE BY USING EITHER THE “DISPLAY"
(I:S"';Slé?lgSSERIBED IN SECTION 2.1 OR THE "PRINT” COMMAND DESCRIBED

THE HARDWARE P TABLE IS SET UP FOR FIELD SERVICE FOR 16 UNITS,
EACH WITH A MODE ADDRESS OF O. IF THE USER TYPES “NO” TO THE
"CHANGE HARDWARE " AND "“CHANGE SOF TWARE " QUESTIONS, AN AUTOMATIC
CONFIGURATION ROUTINE WILL BE RUN. THIS FINDS ALL DEVICES IN THE
ADDRESS RANGE 171000 TO 171770, PRINTS A LIST OF ALL IxV11l
DEVICES FOUND, AND CARRIES OUT THE SELECTED TESTS ON THESE
DEVICES. THE HARDWARE TABLE SET UP BY THE CONFIGURATION 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.

- S5EQ 0019
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6.0 TEST SUMMARIES

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

INTERNAL LOGIC TESTS PERFORM DETAILED CHECKS ON EACH SEPARATELY
ACCESSABLE PART OF THE DEVICE AND GIVE ERROR MESSAGES 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 5 : INTERNAL LOGIC TES1 - ANALOGUE INPUT
TEST 6 : INTERNAL INTERRUPT TEST - ANALOGUE INPUT
TEST 7 : INTERNAL LOGIC TEST - ANALOGUE OQuUTPUT

MANUFACTURING INPUT/OUTPUT TESTS ARE RUN IF THE USER ANSWERS
“YES" TO THE “"RUN MANUFACTURING TESTS” AND “RUN LOOPBACK AND
I/0 TESTS” SOFTWARE QUESTIONS. THE USER MUST EITHER CONNECT TEST
CABLES BETWEEN THE MODULE BEING TESTED AND THE “OTHER“ MODULE
SPECIFIED IN THE HARDWARE QUESTIONS, OR FOR ANALOGUE MODULES,
CONNECT VOLTAGE SOURCES OR MEASURING EQUIPMENT, THE ANALOGUE
Jﬁ?f&“ék%ﬂ?‘-' BE CARRIED OUT IF THE "UNATTENDED MODE" FLAG IS
L .

TEST 8 : DIGITAL INPUT LOOPBACK TEST
TEST 9 : DIGITAL OUTPUT LOOPBACK TEST
TEST10 : DIGITAL INPUT LOOPBACK TEST RANDOM PATTERN
TEST11 : DIGITAL OUTPUT LOOPBACK TEST - RANDOM PATTERN
TEST12 : DIGITAL INPUT LOOPBACK TEST - SLIDING 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 GUIDE THE USER THROUGH THE SEQUENCE
EECESE?RMYSYO TEST THE USER LINES OF EACH DEVICE USING THE TEST

PATTERN PAIR SELECTABLE
PATTERN PAIR SELECTABLE

TEST1S : ANALOGUE INPUT TEST - FIELD AND MANUFACTURING
TEST16 : ANALOGUE OUTPUT TEST - FIELD AND MANUFACTURING
TEST17 : DIGITAL INPUT TEST - FIELD TEST
TEST18 : DIGITAL OQUTPUT TEST - FIELD TEST

SPECIFICALLY SELECTABLE TESTS ARE ONLY RUN IF THE USER SELECTS
THEM By TEST NUMBER (IE. NOT IN SEQUENCE WITH OTHER TESTS), THEY
ALLOW THE USER TO READ FROM OR WRITE TO THE USER INTERFACE OF
THE CHOSEN DEVICE. FOR ANALOGUE DEVICES, THE FPROGRAM AL SO
PERFORMS THE CONVERSIONS BETWEEN BIT PATTERNS AND VOLTAGES. ONCE

SEQ 0020
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STARTED,

TYPED. AT THIS POINT,

THESE TESTS WILL RUN INDEFINATELY UNTIL “CONTROL C” IS
THEY CAN BE RESTARTED BY TYPING

12

“CONTINUE”, OR ANOTHER TEST CAN BE SELECTED.

DIGITAL INPUT TEST
DIGITAL OUTPUT TEST

TEST19 :
TEST20 :
TEST21 :
TEST22 :
TEST23
TEST24 :
TESTSS :

ANALOGUE INPUT (DYNAMIC)

ANALOGUE OUTPUT (DYNAMIC)

ANALOGUE OUTPUT
ANALOGUE INPUT
VISUAL LED TEST

(CALIBR.
(CALIBR.

)
)

SPECIFICALLY
SPECIFICALLY
SPECIFICALLY
SPECIFICALLY
SPECIFICALLY
SPECIFICALLY
SPECIFICALLY

SELECTABLE
SELECTABLE
SELECTABLE
SELECTABLE
SELECTABLE
SELECTABLE
SELECTABLE

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 TO 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
?IES;ES‘T“E-I;ER A BUS RESET. IN THE MOD REGISTER, ONLY THE LED BIT

ERROR 200
ERROR 201
ERROR 202
ERROR 203

..

SPECIAL MODULE FOUND, 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 INCORRECT AFTER BUS RESET

ADDRESS : ARAAAA, GOOD:GGGGGG, BAD:BBBBBS

TEST 3 - REGISTER R/W BIT TEST.

THIS TEST CHECKS THAT THE READ/WRITE BITS OF EACHM REGISTER CAN
ALL BE SET, ALL CLEARED AND INDIVIDUALLY SET. THE FOLLOWING
ERRORS MAY BE PRINTED :

ERROR
ERROR

ERROR

ERROR

ERROR

ERROR

300 : SPECIAL MODULE FOUND - CAN'T BE TESTED WITH THIS DIAGNOSTIC
: REGISTER READ/WRITE BITS COULD NOT BE SET

301

302 :

303 :

304 :

305 ;

ADDRESS : AAAAAA, GOOD:GGGGGG, BAD:BBBBBB, R/W BITS:RRRRRR

REGISTER READ/WRITE BITS COULD NOT BE CLEARED
ADDRESS:AARRAA, GOCD:GGGGGG, BAD:BBBBBB, R/W BITS:RRRRRR

REGISTER READ/WRITE BITS COULD NOT BE INDIVIDUALLY SET
ADDRESS : AAAAAA, GOOD:GGGGGG, BAD:BBBBBB, R/W BITS:RRRRRR

MOD REGISTER CONTENTS OF DIGITAL INPUT MODULE INCORRECT
ADDRESS:AAAAAA, GOOD:GGGGGG, BAD:BBEBBB

MOD REGISTER CONTENTS OF DIGITAL INPUT MODULE INCORRECT
RT1 BIT NOT SET
ADDRESS: AARAAAA, GOOD:GGGGGG, BAD:EBBBBB

SEQ 0022



USER OOCUMENTATION

1<

MACRO M1200 26-0CT-83 15:22 PAGE 10-1

ERROR 306 : MOD REGISTER CONTENTS OF DIGITAL INPUT MODULE INCORRECT
RTO + RT1 NOT SET
ADDRESS:AAAAAA, GOOD:GGGGGG, BAD:BBBBBB

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 PRIORITY LEVEL. 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 :DDDDDD

ERROR 402 : INTERRUPT DID NOT OCCUR AT THE SELECTED PRIORITY LEVEL
GOOD: GGGGGG, BAD :888B888

ERROR 403 : CSA REGISTER OF DIGITAL INPUT MODULE INCORRECT AFTER INTERRUPT

GO0D: GGGGGG, BAD :888888

ERROR 404 : IR15S IN CSA REGISTER OF DIGITAL INPUT NOT CLEARED AFTER INTERRUPT

GO0D: GGGGGG, BAD :B888888

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 THE
ALLOWED TIMEOUT PERIOD (AT LEAST 10MS). BEFORE A/D START 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
GOO0D : GGGGGG, BAD:B8B88BB, ADDRESSED CHANNEL IS : CCC

ERROR 502 : DONE BIT IN CSA NOT SET (TIMEOUT) AFTER A/D START
GOO0D : GGGGGG, BAD:88B8888, ADDRESSED CHANNEL IS : CCC
ERROR 503 : 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:BBBBBB, ADDRESSED CHANNEL IS : CCC

ERROR 505 : ERR BIT IN CSA NOT SET AFTER LOADING A/D START TWICE
GOOD : GGGGGG, BAD:BBBBBB, ADDRESSED CHANNEL IS : CCC

TEST 6 - INTERNAL INTERRUPT LOGIC TEST - ANALCGUE INPUT,

5EQ 0023
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SEQ 0024

THIS TEST CHECKS THAT THE INTERNAL INTERRUPT LOGIC IS ABLE TO
CAUSE A DONE AND AN ERROR INTERRUPT USING THE VECTOR AND
PRIORITY LEVEL SELECTED IN THE START UP QUESTIONS. THE DONE
INTERRUPT IS GENERATED BY SETTING THE INTERRUPT ENABLE BIT AND
THE A/D START BIT. THE ERROR INTERRUPT IS GENERATED BY SETTING
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 - DONE BIT IN CSA NOT SET AFTER A/D START
AND 606

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

ERROR 603 : PRIORITY LEVEL INCORRECT
GO0D : GGGGGG, BAD:B8BBBBB

ERROR 604 : CSA CONTENTS INCORRECT AFTER CONVERSION
GOO0D : GGGGGG., BAD:BBBBBB

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

TEST 7 - INTERNAL LOGIC TEST - ANALOGUE OUTPUT,

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

ERROR 701 : CSA CONTENTS INCORRECT AFTER LOADING NEW CHANNEL
( IGNORE OPL BIT)
GO0D : GGGGGG, BAD:BBBBBB

ERROR 702 : CSA CONTENTS INCORRECT AFTER LOADING DAT REG.
READY TIMEOUT WAS 150 US
GOO0D : GGGGGG, BAD:BBBBBB



USER DOCUMENTATION

MACRO M1200 26-0CT-83 15:22 PAGE 11

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 OUTPUT WILL RESWLT,

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

ERROR 802 : LOOPED DATA IN DATA REGISTER OF DIGITAL INPUT MODULE INCORRECT
AND 807 GOOD:GGGGGG., BAD:8B8BBBB, MOD REGISTER CONTENTS:DDDDDOD

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

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

DATA TRANSFERS ARE MADE BETWEEN THE MODULE UNDER TEST (IN THIS
TEST A DIGITAL OUTPUT) AND THE MODULE SPECIFIED AS THE “OTHER"
IN THE HARDWARE QUESTIONS (IN THMIS 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
DIGITAL OUTPUT MODUWE. 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 BE SELECTED. IF THE TWO PATTERNS
ARE IDENTICAL, A FIXED OUTPUT WILL RESULT,

IF A RELAY OQUTPUT MODULE IS USED, A CHECK IS ALSO MADE THAT THE
DAT REGISTER OF THE DIGITAL INPUT MODULE WILL NOT BE CHANGED
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