3 ;
- r
4 T = :
i
- - ¥ e =
: &
"
- i




r___ - mp— -

-— W A

BOl

.ﬂigﬂ. nFII?CYll 27.738 8-00T-TH 11:28 Pnit

R R R R D <IN £ fash 1o € 3D D ~ 2T U £ Ladfe—

.REM 2
IDENTIFICATION
PRODUCT SCOE: MAINDEC-11-CBURA-R-D
PRODUCT NARME: WATCH DOG DIASGNOSTIC
CATE:
MGINTAINER: DIAGNOSTIC GROUP
AUTHOR: GEORGE BRISLEY
COPYRIGKHT MARCH 1973

DIGITRL EQUIPMENT CORPORATION
MAYNARD, MRSSRCHUSSETTS 01754

. - ar— ———



r—‘——————-‘.-—— — e ———

t

— -

LJQIN, MRCYLL 27732
Pll

B33IAAFINISSECFRECKZE B IRALERIBEE SFF £S5 ES5BHIRRRER g

Co1

1E-0CT-76 11:28 PARGE 3

l.

e.2

e.2.1.

3.1.1,
3.1.2.
3.1.3.

RUSTRACT

S BB R
OF 0 THOEPERDENT rmcrro'{mml%ga“ TIMER

umcu n a umcu ooc LINE CLOCK EACH HAVE wtm ObN
VECTOR AND ci THE LINE CLOCK PORTION OF ms

omcnosncs 3 nc opsmron TO MONITOR IT'S OPERATICN

KITH A CLOCK c OF MERSURING TIME IN SECONDS.

REGUIREMENTS

EQUIPMENT

PDP-11/40 ONLY WITH WRTCH DOG TIMER

POP-11/20 MAY BE USTD, HOMEVER IT WILL NOT EXEPCISE THE RESTART
LOGIC PORTION AND THEREFORE WILL FRIL THOSE FUNCTICNS.

STORRGE

PROGRAM STORAGE

THIS PROGROM _240S IN 4K (F MEMORY
LORPING PROCEDLRE

METHOD

EROGRRH IS IN RBSOLUTE FORMART ANC IS LORDED USING THE RBSO..TE

WSOLUTE LOADER START RDORESS #500

!%HORY #
SICE

YK 17
8K 37
12K 57
16K 77
20K 117
24K 137
28K 187

LOAD RDORESS OF RBS LORDER INTO SWITCHES
DEPRESS "LOWC RDORESS™ KEY ON CONSOLE
DEPRESS “STRRT“ KEY ON CONSOLE
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9.

4.1

4.2

STARTING PROCEDURE
A. SET SWITCH REGISTER TO 000200

8. DEPRESS “LORD RDCRESS™ KEY

C. DEPRESS STRRT

THE PROGRAM WILL JUMP TO THE DIRGNOSTIC MONITOR AND TYPE OUT

THE OPERRTING INSTRUCTIONS. THIS IS ONCE ONLY CODE. TO RETYPE

THE RATING INSTRUCTION THE OPERATOP MAY EITHER RELORD THE
OR L THE ADORESS “"MONITOR™ IN THE SWITCH REGISTER

AND DEPRESS START

CONTROL SKITCH SETTINGS

SR1S HALT ON ERROR

SR14 SCOPE LOOP (SCOPE ON TEST OR ERROR)
SR13 INHIBIT ERROR PRINTOUT

SR12 SHORT ERROR REPORT

SR11 INHIBIT ITERARTIONS

STARTING RDDRESSES

RODRESSES COMMENT

NORMAL START

:

WITH 200 LEFT IN TYE SWITCHES THE
PROGRAM TYPES OUT FULL INSTRUCTIONS
ONCE AND RBOREVIATED INSTRUCTIONS

THERERFTER. WITH THE SWITCHES

ZERO THE PROGRAM SETUP EITHER THE

DEFAULT OR PREVIOUSLY SELECTED
PRARAMETERS ANC IMMEDIATELY ASKS
FOR DYNARMIC SWITCH SETTINGS.

MONITOR RELORD TAPE FOR RETYPING OF INSTRUCTIONS

000042 IF THIS LOCATION IS NONZERC THE
PROGRRM RSSUMES IT IS RUNNING
UNDER ACT11 OR DDP AND USES THE
DEFRULT PRRAMETERS
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S.

OPERATING PROCEDURE

STRARTING FROM 200 CAUSES THE FOLLOWING TYPE OQUT.
MRINDEC-11-DBGRA-R-D

DYNRMIC SWITCH SETTINGS

SR1S HALT ON ERROR

SR1Y SCOP %
3R! IT ERROR PRINTOUT

3 INHIB
SR12 SHORT ERROR REPORT
SR11 INMIBIT ITERATIONS

TYPE: (D>, FOR DEFAULT PARAMETERS
Py, FOR PREVIOUS PARAMETERS
<S>, FOR SELECT PARAMETERS
(N>, FOR START WITH THIS TEST NUMBER

D,P,5,N?
HOpE 3o OF Tre LETIERE | “55”2“;: . YO TiE TR VIR i
THIS DIRGNOSTIC TYPE D" F SET LP PARRMETERS,

TYPE “S™ TO SELECY WTE

TYPE P~ OR "N™ AFTER THE PRRAMETERS HAVE BEEN SELECTED FROM
PREVIOUS RUNS.

IF ANY CHARACTER OTHER THAN ONE IN THE STRING IS TYPED THE
MONITOR WILL REJECT THE CHARARCTER RND RETYPE THE STRING.

IN RESPONSE YO THE STRING, THE OPERATOR TYPES AN "S"
nt sst.scnou SEQUENCE 1S ENTERED AND THE FOLLOWING DIRLOGUE
NOTE: THESE RRE THE DEFAULT PRRAMETERS: rmnc «CR>

IS EQUIVALENT TO TYPING THE DEFAULT PARAMETER

TEST NJ?BER

WD PRIOF‘;'\Q?‘;IE LEVEL

TIMEOUT VALUE IN MILLISECS + TOLERANCE: 140
TRIGER VALUE IN MILLISECS (5% OF TIMOUT VALUE): 7

CLOCK FREQ IN HZ: 1000
RESTART ADDRESS: 173776
SET SWITCHES

AT ANY TIME CURING THE 'S ELECTION SEQUENCE R CONTROL C MAY BE
TYPED AND THE MONITOR WILL ARSK AGRIN *D,P,S N7"
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S.1 “TEST NUMBER: 1"

HERE THE MONITOR IS ASKING FOR THE NUMBER Of THE FIRST TEST
N THE CHAINING SEQUENCE. THE DEFRULT ANSWER IS (1) ONE, THE
IRST TEST IN THE CHAIN. THE OPERATOR MAY TYPE ANY TEST

THERE 1200 Creck Yo et Te Hie CRRATOR SELECTED 0 henExiSTanT

ORTH_THE NUMBER TYPED RFTER THE COLON IS
TFE DEF T PMTER UNTIL CHANGED....TYPING R <CR» IS EQUI-
VALENT TO TYPING THIS DEFAULT PARAMETER.

"BRSE ADDRESS: 172400
THIS IS THE BASE RDORESS FOR THE WATCH DOG TIMER AND ASSOCIATED

L"NE CLOCK. BY TYPING THE COPRECT BASE ADORESS: CLKCSR, WOCSR
zo?m ARE GENERATED RUTOMATICALLY. EG. 172400, 172904, 172408

BRSFRECR BB SR RIBREE dab

TYPIIG <CR> WILL GENERATE THE DEFAULT PARRMETERS. 172400, 172404, 172406
“VECTOR ACDRESS: 300"

m: WATCH DOG TIMER IS CUT 10 INTERRUPT TO RDDRESS 300 AT THE
RCTORY. BY TYPING THE CORRECT VECTOR AODRESS; CLKIV, CLKIS,

%& AND uoxs ARE GENERATEL AUTOMATICALLY EG. 300, 302, 304, 306

rmnc <cn> HILL GENERATE THE DEFAULT PARAMETERS 300, 302, 304, 306

“WD PRIORITY LEVEL: &"
THI ST VICE INTERRLPT PRIG?ITY LEVEL - THE W.D.T. IS
?OAY .%Eg 3 BY TYPING THE WRONG PRIORITY LEVEL

TFE DIRGNOSTIC WILL KSPW WITH ERRORS IN THE PROGRAM RC-
CORDINGLY.

TYPING (CR> WILL SET UP THE DEFRULT VALUE 6.
“TIMEOUT VALUE IN MILLISECS + TOLERANCE : 140"

EEREE R

oo
P ba o Pm Pt Pt Pt Pe P
OMNT N L£WN-C
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TIMEOUT (OR TIMOUT) IS THE WATCH DOG’S TIME OUT VALUE. THAT IS
UNLESS IT IS *UPDRTED™ WITHIN THE PRECUT VALUE THE WATCH DOG RELAY
WILL FALL CRUSING RESTART, ETC.

BY TYPING THE CORRECT TIMOUT VALUE IN MILLISECS (DECIMAL NUMBERS

ONLY, NO FRACTIONS OR DECIMAL POINT) ms omcwosnc WILL PARSS

THE tESTS. BY REDUCING THIS NUMBER AT THE MONITOR LEVEL

(TYPING “S"ELECT PARAMETERS) AND ALTERNATELY RUNNING THE

PROGRAM THE ACTURL PRECUT VALUE OF TIMOUT CAN BE RSCERTAINED....

THE PROGRAM WILL FAIL BY SPECIFYING THAT A TOC LOW VALUE OF

TIMOUT WARS TYPED IN. BY REPEATEDOLY RUNNING THE PROGRAM AND

gESELEC;éEg THE TIMOUT VRLUE, IT CAN BE DETERMINED TO RN RCCURACY
* [

TYPING <CR> WILL SET UP THE DEFAULT VALUE .40 (MILLISECONDS IN
DECIMARL NUMBERS)

NOTEL: TYPE WHOLE DECIMAL NUMBERS OMLY, FRQCTIONS WILL CAUSE
ERRORS, THE LOWEST ACCEPTABLE NUMBER 15’1

NOTE2: THE HIGHEST VALUE THAT WILL BE RCCEPTED 1S 10000
MILLISECONDS (10 SECS) TYPING A NUMBER HIGHER THAN 10000 WILL
CRUSE ERRORS WITHIN THE PROGRAM (DO NOT USE COMMRS).

“TRIGER VALUE IN MILLISECS (5% OF TIMOUT VALUE): 77

TRIGGER (OR TRIGER) IS THE WATCH ooc S TOO SOON (OR TOOSN) VALUE.
THAT *s IF THE WATCH DOG IS = ré" ;_tgs§ TIME THAN s/ OF
TIMOUT YRLUE THE WRTCH DCS WILL 00SN B1T AND

CAUSE INTERRUPT (IF INTERRUPT ENFBLE 1S SET).

ONLY, NO FRRCTIONS, OR DECIMAL POINT)
THE 'rssrs BY REDUCING THIS rumn at 1
(TYPING “S™ELECT PARAMETERS) AND AL
cmn THE ACTUARL PRECUT VALUE OF TRIGER CAN
HE PROGRAM WILL FAIL BY SPECIFYING A
mx GER WAS TYPED IN. BY REPEATEDLY RUNNING THE PROGRAM AND
RESELEC mc THE TRIGER VALUE, IT CAN BE
RCCURACY OF + | MSEC.

TYPING <CR> WILL SET UP THE DEFRULT VALUE 7 (MILLISECONDS IN
DECIMAL NUMBERS)

NOTEL: TYPE WHOLE DECIMRL NUMBERS OMLY, FRQCTIONS WILL CRUSE
ERRORS; THE LOWEST ACCEPTABLE NUMBER IS'!
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5.2

NOTE2: THE HIGHEST VALUE THAT WILL BE ACCEPTED 1S 10000 MILL-
ISECONDS (10 SECS). TYPING R NUMBER HIGHER THAN 10000 WILL

CAUSE ERRORS WITHIN THE PROGRAM (DO NOT USE COMMAS). THIS NUMBER
SHOU_D NEVER HAVE TO BE USED RS TRIGER VALUE WILL NOT EXCEED

§% OF TIMOUT VALUE.

CLOCK FREQ IN HZ: 1000~

THIs IS THE WATCH DOG'S LINE CLOCK FREQUENCY PRECUT AT THE
FRCTORY. OTHER RCCEPTRBLE FREGUENCIES ARE 50, 60, 100, AND 200
HZ. TYPING OTHER THAN SPECIFIED FREQUENCIES WILL GENERATE AN
ERROR WITHIN THE PROGRAM.

TYPING <CR> WILL SET UP THE DEFAULT VALUE 1000

“RESTART ARODRESS: 173776"

THIS NUMBER IS THE RESTART ADDRESS............ IT IS NECESSARY THAT
BEFORE RUNNING THE DIAGNOSTIC THAT THiS NUMBER BE STRAPPED OR
SWITCHED IN THE WATCH DOG TIMER, DO NOT USE ANY VALID R.0.M.
STARTING RDDRESS......

SHOULD THE ABOVE NUMBER BE IN CONFLICT WITH ANY VALID R.0.M.
ADDRESS, CHOOSE ANY NUMBER FRON 173000 TO 172776 AND STRAP THE
WATCH DOG TIMER ACCORDINGLY.

“SET SWITCHES™

HERE THE MONITOR ASKS FOR THE CONSOLE SWITCH SETTINGS

SR1S HALT ON 05,.’3"0“

SR13 INHIBIT ERROR PRINTOUT

SR12 SHORY REPORT

SR1{ INHIBIT ITERATIONS

LOAD THE SWITCH REGISTER WITH THE APPROPRIATE FUNCTION AND
TYPE (CR>

PROGRAM RND/OR OPERATOR ACTION

THE TYPICAL APPROACH SHOULD BE

1. SET SRIS - HALT ON ERROR WHEN AN ERROR HALT OCCURS.
2. CLEAR SRIS

3. SET SR14 AND DEPRESS “CONTINUE™ ON CONSOLE. PROGRAM WILL
SCOPE ON ERROR.

4. IF ERROR IS REPETITIVE SET SR13 AND SCOPE ERROR
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6.2

S. SET SR1I IF THE TEST IS FAILING ON A PRRTICULAR PRSS I.E.
cND AND NOT THE 1ST

THE ERROR PC SHO?LDDSRING THE OPERATOR TO A POINT IN THE LISTING
WHERE THE ERROR IS DOCUMENTED. THEN USING THE PRINTS AND THE
FLOWS THE ERROR CAN BE TRACED TO ITS SOURCE.

RT ANY TIME DURING THE INITIARLIZATION OR TESTING THE OPERATOR
CAN _TYPE CONTROL C AND CONTROL WILL BE RETURNED TO THE MONITOR.
SOME TESTS ARE 5 7O 10 SECONDS IN DURATION SO THE RESPONSE T0
CONTROL C WILL NOT BE INSTANTANEOUS.

THE RESTART ADDRESS IS 200. IF /HIS ADDRESS IS LEFT IN THE CONSOLE
SNITCHES WHEN “STRRT" IS PRESSED, THE MONITOR WILL TYPE OUT
'§ET SHtTg;éSIF THE SWITCHES RRE’ZERCED THE TYPE OUT WILL BE

ERRORS
TYPICALLY ERROR REPORTS TAKE THE FOLLOWING FORMAT.
ERROR PC 002776

THIS INDICATES THAT WHILE EXECUTING THE TESTS AN ERROR STATE WAS
DETECTED AND IS DOCUMENTED AT PROGRAM COUNT 002776 AND TEST 3

A TYPICAL RPPROACH MIGHT BE; TYPE CONTROL C, RESULTS
D,P,S,N? N
TEst AUMBER: 3
ser SWITCHES
IN RESPONSE TO SWITCHES SET THE FOLLOWING

SR15=0 HALT ON ERROR
SR14=] SCOPE
TYPE <CR>

IF THE ERROR IS REPEATABLE SET SR13 INHIBIT PRINT AND START
TROUBLE SHOOTING. REFER TO LISTING FOR THE COMMENTS ASSOCIATED
KITH THE ERROR.
KRR ERE ) ~
RDDED NOTE: MANY ERRORS THA'™ MAY BE ENCOUNTERED WILL _NOT BE THERE
WHEN EXAMINING THE CONTENTS OF THE SWITCH REGISTER. THIS IS
PRIHRRILY ODUE TO THE TIMING CHARRCTERISTICS WITHIN THE WATCH DOG
i"EN IN MANY CQSE? HHSE TIMING_PLAYS AN IMPORTANT ROLE IN THE
DIRGNOSTIC ROUTINE, THE DRTA IS STORED £.T ﬂ TEHPORQRY TAG
LOCATION PRIOR TG HALTING ON ERROR. THEREFO BRACK-UP INTQ THE
DIRGNOSTICS TO FIND WHERE THIS DATA IS TEHPORR&ILY HELD; LORD
115355215970 THE SWITCH REGISTER AND "EXAMINE'. GOOD L{cCK!

ERROR RECOVERY
PROGRAM CAN BE RESTRRTED AT ANY TIME BY LOARD ADDRESS 200 AND
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RESTRICTIONS
STRARTING RESTRICTIONS

R. DISCONNECT THE USERS CRBLE AND INSTFLL THE JUMFER PLUG
THAT WAS SUPPLIED WITH THE WATCH DOG TIMER.

B. STRAP THE RESTART ADDRESS TO AN UNUSED R.0.M. RDDRESS
PREFERRBLY 173776. SHOULD THIS RDDRESS BE USED, CHOOSE ANY
OTHER RDDRESS BETWEEN 173000 TO 173776 AND LORD THIS WHEN
“S"ELECTING PARAMETERS.

C. SHOULD THE JUMPER PLUG BE UNAVAILABLE;
JUMPER THE FOLLOWING:

PIN8 TOPINZ

PINS T0 PIN 7?7
PING6_ T0 PIN 3
PIN 10 T0 PIN 3
PIN 11 70 PIN 1, THRU R SWITCH (RESTRRT SWITCH)
PIN 9 T0 PIN I
PIN 17 T0 FIN 16 -
PIN 1S TO PIN 14
ALL OF THESE JUMPERS MUST BE IN PRIOn TO RUNNING ANY OF THE FEED
ACK LOOP TESTS. _THEY ARE NOT REQUIRED IF ONLY THE LINE CLOCK
ORTION OF THE WATCH DOG IS TO BE TESTED. SEE LISTINGS FOR
DETRILED INFORMATION.
MISCELLANEOUS

A. 91§CONNECT USERS CARBLE AND INSERT JUMPER PLUG - SEE SECTION

B. IT .5 _IMPORTANT TO RUN THE LINE CLOCK PORTION BEFORE ARTTEMP-
TING TO RUN THE WATCH DOG PORTION; IN PARTICULAR THE MNCLK
TEST RS ALL WATCH DOG TIMING IS BASED UPON THE PRESENCE OF THE

MRINTENANCE CLOCK (MNCLK).

C. LINE CLOCK RCCURACY TESTS AT BEST RRE CLOSE APPROXIMATIONS
PRECISION MERSUREMENT 1S BEYOND THE SCOPE OF THIS CIAGNOSTic.




LHAIN. MACYL1 27(732)

DBAARAR.PLL
417

y§
af8
420
42}
42
4o
Y424
425
426
Y27
428
Y29

1S-0CT-76 11:28 PRGE 12

9.

PROGRRM DESCRIPTICN

THE PROGRAM CONSISTS OF A SERIES OF SMALL TESTS THAT CHECK EACH OF
THE INDIVIDUAL FUNCTIONS AND CHARACTERISTICS OF THE WRTCH DOG

TIMER AND RSSOCIATED LINE CLOCK.

TEST NRME

TEST |
(LINE CLOCK)
TEST 2
(LINE CLOCK)
TEST 3
(LINE CLOCK)

TEST 4
(LINE CLOCK)

TEST §
(LINE CLOCK)

TEST 6
(LINE CLOCK)

TEST 7
(LINE CLOCK)

DESCRIPTION

TEST THAT START CLEARS LINE CLOCK
INTERRUPT ENRBLE BIT

TEST THAT CLOCK INTERRUPTS TQ
CORRECT VECTOR RDDRESS

TEST THAT CLOCK INTERRUPT PUSHES
CONCITION CODES AND PROGRAM
COUNTER ONTO STRCK

TEST THAT RESET SETS CLOCK FLAG
(TICK)

TEST LINE CLOCK REPEATABILITY TO
MRKE SURE THAT OVER TWO EGUAL
FERIODS OF TIME THE LINE CLOCK PUTS
OUT THE SAME NUMBER OF PULSES.

TEST LINE CLOCK REPERTABILITY WITH
INTERRUPT

LINE CLOCK ACCURACY TEST
(CLOCK CAPABLE OF MEASURING TIME
IN SECONDS IS REQUIPED)
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TEST 10

MOl

(LINE CLOCK/WD TIMER)

TE?T lé
(LINE CLOCK/WD TIMER)

TEST 12
(WDT)

TEST 13
(WDT)

TEST 14
(WDT)

TEST 1S
(WDT)

TEST 16
(WOT)

TEST 17
(WDT)

MRINTENANCE CLOCK BIT TEST (MNCLK)

MNCLK RCCURACY TEST
(CLOCK CAPABLE OF MEASURING TIME
IN SECONDS IS REQUIRED)

TEST THAT CHECKS BITS: READ/WRITE
RBILITY OF WD DATR (WADAT)

TEST THAT CHECKS TOO SOON (TOOSN)
BIT; RERD/SET RBILITY OF WDCSR

TEST THAT CHECKS BITS WD INTERRUPT
ENRBLE (WDIEN), EXTERNAL REQUEST
(EXTREQ), AND KD ENABLE (WDENAB);
RERD/WRIYE ABILITY OF WDCSR

TEST THAT WATCH PAG INTERRUPTS TO
CORRECT VECTOR ADLIESS AND

TOOSN BIT IS SET BY “UPDRTING™ TOO
FAST (TOOC SOON)

TEST THAT CHECKS THE UPDATE SEQUENCE
IN REVERSE DOES NOT CAUSE RN ACT-
URL 'UPDRTE'’

TEST THAT CHECKS WD RELAY IS PICKED
AND DROPS_IN TIME SPECIFIED BY
TIMOUT. THIS TEST CRN BE USED
TO DETERMINE ACTUAL TIME OUT VALUE
+ OR - 1 MSEC. SEE SECTION S.!

NOTE: IT IS IMPORTANT THAT TIMEOUT
BE SELECTED TQ PASS THIS TEST WITH
R _VALLE JUST OVER THE PRECUT VALUE
OF “TIMEQUT".
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TEST 20
(WD)

TEST 21
(FEEDBACK LCOP)

NO1

TEST THAT CHECKS TOOSN BIT NOT

SET IN TIME SPECIFIED BY TRIGER.
THIS TEST CAN BE USED TO DETERMINE
ACTUAL TRéGGER VALUE + OR - 1 MSEC.
SEE SECTION 5.1

NOTE: IT IS IMPORTANT THAT TRIGER
BE SELECTED TQ PRSS THIS TEST WITH
A_VALUE JUST OVER THE PRECUT VALUE
OF "TRIGGER".

TEST THAT CHECKS REMOTE SENSE LOGIC.
START LOGIC ANO RESTART LOGIC.

IT IS IMPORTANT THAT THE DEVICE
IS OPERATING ON AN 11,40 FOR THIS
TEST, ALSO RESTART ADDRESS SHALL
BE DETERMINED PRIOR TO RUNNING
THIS TEST.
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10.

1.

le.

TEST 22
(FEED BACK LOTF)

TEST 22
(FEED BRCK LCOP)

TEST 24
(END OF FEEDBRCK LOOP)

TES

T 25
(RESTAR

T TEET)

TEST 26

(END RESTART TEST)
LISTING

FLOW CHART (WDFLOW.LST)

TIMING DIRGRRM (WOTIME.LST)

TEST THAT EXTREQ BIT S
THAT INTERRUPT IS GENE
RELRY DROPS (CLERRS)

TEST THAT CHECKS ThE WD TRIGGER
0.S. TRANSISTOR. OETERMINES THART
THE TRANSISTOR IS OPERATING CORR-
ECTLY AND NOT SHORTED OR OPEN.

THIS IS NOT A TEST. TYPES “DO
RESTART TEST, CLOSE SWITCH”
THE PROGRAM HAS COMPLETED THE FIRST

ETS _AND
RATED WhiH

1S. TYPE ¢C

70 DO THE RESTAPT TEST.
$C IS TYPED, THE PROGRAM
ST THE FIRSt SECTION
INDEFINITELY.

TEST THAT CORRECT RESTRRT RDDRESS
IS SENERATED AND RESTART LOGIC
iS FUNCTIONING

NOTEL: HALT CPU BEFORE PROCEED-
ING INTO THIS TEST

. CLOSE SWITCH (RESTART
SWITCH ON JUMPER PLUG)
NOTE3: TYPE 1C TO RETURN T0
O e, cr 25, o8 o
(CONTINUE RS NORMAL)

THIS NOT A TEST.
TYPES “END TEST™ THE PROGRAM

HAS COMPLETED THE SECOND SECTION
TYPE #C TO STOP PROGRAM. UNLESS ¢C
1S TYPED, THE PROGRAM WILL TEST
THIS SECYION INDEFINITELY.
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.*0
HALT

D02

;TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
'TRAP PC POINTS TO WALT
L TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
LTRAP PC POINTS T0 HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
'TRAP PC POINTS TO WALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
'TRAP PC POINTS TC HALT
'TRAP PC POINTS T0 HALT
LTRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
'TRAP PC POINTS TO HALT
I TRAP PC POINTS TO HALT
' TRAP PC POINTS TO HALT
ITRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
! TRAP PC POINTS TO HALT
' TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
L TRAP PC POINTS TO HALT
'TRAP PC POINTS TO WALT
}TRAP PC POINTS TO HALT
grnnp PC POINTS TO HALT
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EO2

;TRAP PC POINTS TO HALT
'TRAP PC POINTS TO HALT
LTRAP PC POINTS TO HALT
}TRAP PC POINTS TO WALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
! TRAP PC POINTS TO HALT
:TRAP PC POINTS TO HALT
!TRAP PC POINTS T0 HALT
L TRAP PC POINTS 10 HALT
' TRAP PC POINTS TO HALT
! YRAP PC POINTS TO HALT
'TRAP PC POINTS TO HALT
LTRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
L TRAP PC POINTS TO HALT
! TRAP PC POINTS TO HALT
! TRAP PC POINTS T0 HALT
{TRAP PC POINTS TO HALT
! TRAP PC POINTS TO HALT
' TRAP PC POINTS TO HALT
! TRAP PC POINTS TO HALT
{TRAP PC POINTS TO HALT
L TRAP PC POINTS TO HALT
}TRAP PC POINTS TO HALT
' TRAP PC POINTS TO HALT
;rnnp PC POINTS TO HALT
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' DBGRRA.PI1

i
728 00C360 000362 .42 : TRAP PC POINTS TO HALT
729 000362 %gom hALT ;
730 0003%M 366 .49 ' TRAP PC POINTS TO HALT
731 000366 000000 HALT ;
7 370 00037 .42 : TRAP PC POINTS TO HALT
? % HALT :
7N 74 76 s :TRAP PC POINTS TO HALT
735 000376 0C0000 HALT :
73% 000400 000402 .40 :TRAP PC POINTS TO HALT
;335 000402 000000 HALT :
;‘33 104400 SCOPE=TRAP :SCOPE LOOP TRAP
741 100000 817152100000
742 040000 BIT19=40000
743 020300 BIT13=20000
744 010009 BIT12=10000
798 004G0C BIT11=4000

. 002000 817110=2000
747 001000 8179=1000
748 000400 8I1T8=400
749 000200 BIT7=200
750 000100 BITe=100
751 000G=2 BITS=40

. 782 000020 BIT4=20
753 000010 BIT3=10
754 000004 BIT2=4
755 000002 BIT1=2
756 000001 BITO=]
757 000000 HERE=0
% :REGISTER DEFINITIONS
760 000000 RO=%0
761 000001 RI=%1

. 782 000002 R2=42

. 763 000003 R3=%3
764 000004 RY=%4
765 000005 RS=%5
756 000005 17Y=75
767 000005 Rb=%b
768 000006 SP=46 :STACK POINTER
;;3 000007 PC=47 : PROGRAM COUNTER
771 00000 TYPE=ICT
772 000240 NOP=240
773 177776 PS=177776 : PROCESSOR STATUS
774 177570 sm:gr%o
775 177570 SR=1775 :SWITCH REGISTER
776 -PROCESSOR PRIORITY LEVE(LS
277 000000 (EVELO=000
778 cmogg LEVEL 1=040
77093 0001 LEvELZ=100
780 000146 LEVEL3=140
781 000200 LEVEL4=200
782 003240 LEVELS=240

783 000300 LEVELB6=300
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DBUARA.P11

78M 000340 LEVEL?=340

78S

786

787 : TTY ADDRESSES

788 000404 177560 ksS: 177560

789 000N06 177562 TKB: 177562

790 0OONI0 17756M TPS: 177564

7735 000412 177566 TP8: 177566

793 -MISC DEFINITIONS

794 000015 Lr=15

Z?é 000012 LF=]¢2

'7735 .EMT DEFINITIONS

799 DOOMI4 104000 ERROR . :TRAPS TO T.ERROR

800 00OM1e 104001 SavRG * :TRAPS TO T.SAVRG

801 000420 104002 RSTRG _ :TRAPS TO T.RSTRG

802 0OO422 104003 ACCEPTO :TRAPS TO T.RCCEPTO

% 000424  10400M KEY.T0.RO TRAPS TO T.KEY.TO.RO
835

% :TRAP INITILIZATION

808 000020 .=20

ggg 000020 013150 000340 .10T,LEVEL? s TTY OUTPUT TRAP,LEVEL 7
Bil 000024 .=

gig 00024 013552 000340 PFAIL,LEVEL? :POMER FRIL TRAP

814 000030 .=30

gig 000030 012322 000340 EMTDECODER, LEVEL? :EMT DECODER TRAP,LEVEL 7
Bi? 000034 =3

8:8 000034 012536 000340 SCOPEC,LEVEL? :SCOPE TRAP

gég 000200 .=200

ggé 000200 000137 001100 START: JMP 9BEGIN GO TO BEGINNING OF PROGRAM
% 001:00 .=1100

825 001100 012706 001100 BEGIN: MOV 8BEGIN, SP :SET UP STACK POINTER
826 0011084 012767 000340 176664 MOV sLEVEL?,PS PRIORITY LEVEL 7

827 001112 005737 000042 ST FITE TACTL]

828 001116 O0140N BEQ B ‘BR IF NO

829 01120 004767 006214 JSR PC,DEFRULT s INGERT DEFAULT PARAMETERS
ggn mﬁa 000137 00731? i ™ enﬁoma o\CE ondY

835 gug 001 ' g@ e&u '

833 00113 000137 006346 P OIMONITOR

BN 001142 032767 000200 176420 BGNI: BIT 8200, SR : TEST FOR FAST STRRY
835 001150 001402 BEQ BGN2 :BRANCH IF FAST START
83% ooug 00C137 006404 JMP S¥MONL .0

837 001156 012706 001100 BGN2: MOV 8BEGIN SP

838 001162 012767 000340 176606 MOV 8LEVEL? PS

B39 001170 000137 007252 INP JSMONLD s USE PREVIOUS PARAMETERS
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DEFINITIONS
:CLOCK CSR XXX0
tick=BIT?
CLKEN=BIT6
- WATCH DOG CSR XXX4
FLAG=BIT?
WDIEN=B1T6
TOOSN=B1TS
REMSEN=BITY
EXTREQ=BIT3
WDENRB=BIT2
WORLY=BITI
X=8IT0
- MATCH DOG DATA XXXb
MNCLK=B113
WD2:=BIT2
WD1=BITI
X=BIT0
WATCH DOG VECTOR AND DEVICE ADDRESSES
CLKIV:0
CLKIS:O
WOIV:0
WDIS:0
-WATCH DOG ADDRESSES
CLKCSR: 0
voID:0
WOCSR: 0
MODAT:0
-DEFAULT VECTOR AND DEVICE ARDDRESS
OFLTIV: 300 - CLKIV
302 s CLKIS
304 WOV
306 ‘WIS
DFLTRD: 172400 :CLKCSR
172402 ;VOID
2l e
. DEFRULT MISC. Phnnncrsns
OFLMSC: JN0. s TIvoUT
7. s TRIGER
1000. ;CLOCKF
173776  :ROMADD
-1000. ;SEC!
-5000, :SECS
-10000. ;SEC1O
:MISC SCRATTCH PRD
FEEDBK: 2. s SCHMIDT TRIGGER TIME
RLYPT:S. 'RELAY PICK TINE
WOPRT: ~ LEVELG
FIRST.TST: 0
EECE?" 2000. :REAL TIME OF 2 SEC. USING MNCLK
SAYRZ: 0
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102

; SAVE RESTART RDDRESS HERE
; TRANSISTOR SATURATE TIME
;DEFRULT VALUE

" IDEFAULT VALUE-MNCLK TIMESS SEC.

; DEFRULT RESTART ADDRESS
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DBQRAR.P11 11 WD LINE CLOCK BIT TESTS

Q17 H 363696 36 96 9 96 36 3 963 96 3 3 36 36 36 3 36 3 3 3 3 96 3 3 3 3 36 36 36 3 38 3 3% 3 9 3 34 3 96 36 96 3 3 S T B 0 94 UM 2 0 4
918 'TEST I W D LINE CLOCK BIT TESTS
919 o I3 060 3696 36 36 98 3 96 96 3 3 36 3 36 36 36 3% 36 96 36 36 9 % 3696 96 36 96 30 36 36 90 36 96 30 45 0 30 46 3% 36 B30 30 0% 2 0 3% - 20 0 % 4 % B0 B
920 001334 104400 tsTi:  SCOPE
921 00123 012767 000CI0 011310 MOV 210, ICOUNT : ITERATION COUNT
§22 001344 012767 000001 011180 MOV 1 ERTSTN :SAVE TEST 8 FOR ERROR REPCRT
923 001352 0l276? 001360 011300 MOV oSLPL,RETURN  :SCOPE LOOP RETURN RDRS
ggg 001360 SCP1:
926 : TEST THAT START CLEARS LINE CLOCK INTERRUPT ENABLE BIT
9027 001360 032777 000100 177616 LKTEST: 817 $CLKEN, CLKCSR
928 001366 001401 BEQ .44 :BRANCH IF NG ERROR CONDITION
929 001370 104000 ERROR *ERROR, CLOCK INTERRUPTS ENABLE NOT CLERRED BY START
930 -TEST THAT START SETS cLOCK TIlK
931 001372 105777 177606 LK]: tstB  SCLKCSR
932 (01376 100401 BM] .44 :BRANCH IF NO ERROR CONDITION
933 001400 104000 ERROR :ERROR, CLOCK TICK NOT SET BY STARY
934 -TEST THAT CLOCK TICK WILL SET AFTER SUFFICIENT PERIOD OF TIME
935 [DOI402 00S077 177576 tk2: LR SCLKCSR
93 001406 005000 CLR RO
937 00I410 105777 177570 LK2R: TSTB  &CLKCSR .15 CLOCK TICK SET
938 001414 100403 BNI LK3
939 (001416 00S200 INC RO :NO, INCREMENT COUNT
940 001420 001373 BNE LK2R WAt T SUFFICIENT AMOUNT OF TIME FOR CLOCK

%41 001422 104000 ERROR ' ERROR,CLOCK TICK FRILED TO SET
42 - TEST THAT INTERRUPT ENRBLE BIt MAY BE SET
943 DOl424 00S0?7 177554 tk3: LR JCLKCSR
Q44 00J430 105777 177550 7578 QCLKCSR
45 00J43M 100375 BPL .4 s SYNC CLOCK
946 001436 012767 000340 176332 MOV sLEVEL?,PS :SET PRIORITY 7

. 947 001we4 012777 000100 177532 MOV 8100, 9CLKCSR  :CLEAR CLOCK TICK AND SET INTERRUPT ENABLE
Qg 001452 032777 000100 177524 BIT $CLKEN, JCLKCSR ;IS INTERRUPT ENARBLE SET?
49 001460 00!001 BNE L+4 :BRANCH IF NO ERROR CONDITION
950 00146 104000 ERROR : INTERRUPT ENABLE NOT SET

. 981 -TEST THAT INTERRUPT ENABLE BIT MAY BE CLERRED

952 0014M 005077 177514 Lkd: LR CLKCSR
953 (00JN70 105777 177510 TSTB  9CLKCSR
9S4 001474 100375 BPL .4 :SYNC CLGCK
§55 001476 012777 000100 177500 MOV 8100,CLKCSR  :CLEAR CLOCKFLAG AND SET INTERRUPT ENABLE
9t 00ISON 005077 177474 CLR JCLKESR *CLEAR INTERRUPT ENRBLE

957 001510 032777 000i00 177466 BIT $CLKEN, 3CLKCSR
958 001516 00140 BEG .44 :BRANCH IF NO ERROR CONDITION
959 001520 104000 ERROR : INTERRUPT ENABLE NOT CLERRED
960 001522 105777 177456 TSTB  CLKCSR ;WAIT FOR CLOCK TICK
9] 001526 100375 BPL Rt
962
963
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INTERRUPT ENRBLE TEST

SREEEERRA T 00T 000000006 00 3000 00 30 00 00 0 06 000 4 06 0 08 38 6 96 6 30 0 96 0 01 00 90 S SHHIHHE 3 S 90

INTERRUPT ENRBLE TEST
2RI R 3 0T A S S T B IO I I 3 38

0C0010
001554

17734¢
000004
177334

001670
000340

o000
Pt Pt P
Load = 200
— NJ
o0
£ £L£

177414
176206
177376

177366

177336
177332

176110

«TEST ¢
fste:  scope
MOV 810, ICOUNT
MOV 82, ERTSTN
MOV eSLP2, RETURN
SCPe:
LKS: MOV WDPRT, 9CLKIS
MOV LESS] | PS
MO\ 8LKSB aCLKIV
CLR JCLKCSR
TSTB  JCLKCSR
BPL Pt
MOV #100, 3CLKCSR
CLR RO
LKEA:  INC RO
BNE LKSA
ERROR
BR LK6
LKSB: MOV CLKIS, JCLKIV
MOV 80, 3CLKIS
1578 CLKCSR
BMI .44
ERROR
MOV 8LKS.1, (SP)
MOV sLEVEL?,PS
RTI
LKS.1: NOP

11:28 _PAGE 24

KOe2

; ITERATION COUNT
;SAVE TEST 8 FOR ERROR REPCRT
; SCOPE LOOP RETURN RDRS

: TEST THAT CLOCK INTERRUPTS TO CORRECT VECTOR RDDRESS

; SET PROCESSOR PRIORITY LESS THAN LINE CLOCK
;SET UP VECTOR RETURN POINTER

; SYNC CLOCK
;ENRBLE INTERRUPT AND CLEAR CLOCK TICK

;WRIT FOR_INTERRUPT
; INTERRUPT FRILED TO OCCUR

'RESTORE TRAPCATCHER

:BRANCH IF NO ERROR CONDITION
! INTERRUPT NOT CAUSED BY CLOCK
:{ 0RD RETURN ADDRESS
'RESTORE PROC STATUS
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997
998
939
1000 901672
1001 0OO1E74
1002 001702
1003 001710
1004 001716
1005
1096
1007 001716
1008 001724
1009 001730
1010 00173
1011 001736
1012 001744
1013 001752
1014 001760
1015 001782
1016 00176M
1017 001772
1018 002000
1019 002006
1020 pge0le
| 10t 002020
1022
1023 0020
| 1024 002032
| 1035 002040
| 1026 002046
| 1027 002050
1028 002052
1029 002056
| 1030 002060
1031
| 1032

JRIN.  MRCYL! 2¥§?32)

104400
012767
012767
012767

016777
00S077
105777
600375

15-0CT-76 11:28 PAGE 2

LO2

CHECK CORRECT COND. CODES AND PROGRAM COUNTER ON STARCK
3 NIRRT IR I 000060000 J 6 9006969000000 0000 0 0006969036303

0C0010
000003
001716

177334
177254
177250

301764
177332
000100

177206
000003
000340

010752
010622
010742

177252

177230
176024
177224

175770
001326
001330

001326
001326

:TEST 3 CHECK CORRECT COND. CODES AND PROGRAM COUNTER ON STACK
'rg#gliilggssgiiliiiiiill!**i!'l*!i*****l*!*illiii*li!ii**!!*i!il!
MOV 10, ICOUNT - TTERATION COUNT
MOV 83, ERTSTN :SAVE TEST # FOR ERROR REPCRT
ccp3 MOV eSLP3,RETURN  :SCOPE LOOP RETURN RDRS
@ hrssr THﬁE CLOCK I?EERRUPT PUSHES COND. CODES AND PROGRAM COUNTER ONTO STACK
CLR aC LK é
TSTB  CLKCSR
BPL -4 :SYNC CLOCK
MOV $LK6A,aCLKIV  :SET UP VECTOR RETURN
MOV LESS!1 PS :SET PROC. PRIORITY
MOV #100,0CLKCSR  ;SET ENABLE BIT
SCC :SET ALL COND. CODES
WAIT uglr FOR INTERRUPT
LKER: MOV CLKIS, 3CLKIV FZSTORE CLKIV
MOV £0, 3CLKIS
MOV sLEVEL7,PS ;RESTORE PRCC. STATUS
MOV (SP), d8BUFF1  ;PC
MOV 2(SP),98BUFF2  ;PS
CMP !LK&Q J8BUFF]
BEQ :BRANCH IF NO ERROR CONDITION
ERROR *WRONG PC PUSHED ONTO STACK
SUB 817, J4BUFF2 :SUBTRACT CONDITION CODES
CMP Lssél uL''FF2
BEQ :BRANCH IF NO ERROR CONDITION
ERROR :WRONG PS PUSHED ONTO STACK
E?¥ #LKE. L, (SP) ' OAD RETURN ADDRESS
LK&.1: NOP
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1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
10E1
10582

P11
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104400
012767
0le 67
012767

005077

100401
104000

MOZ
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RESET TEST
;!!i*i*!*!i!****************!li!*ii**ii*if*****i****i-ﬁé*l!!*lilii
tTEST Y4 RESET TEST
+g?:*'l'**ggs;g****!**!!ll***iii*i!!!***********l!llil!*#!****i***
000010 010562 MOV %10, ICOUNT : ITTERATION COUNT )
000004 010432 MOV &4, ERTSTN !SAVE TEST # FOR ERROR REPCRT
00206 DIOSS2 MOV #SiPY, RETURN  :SCOPE LOOP RETURN ADRS
. TEST THAT RESET SETS CLOCK FLAG
177072 (k?: CLR _ aCLKCSR :C! EAR CLOCK FLAG
177066 TSTB  @CLKCSR
BPL .4 :MAIT FOR CLOCK TICK
177060 CLR  CLKCSR
RESET :SHOULD CLEAR CLOCK TICK
177052 TSTE  SCLKCSR
BMI .44 :BRANCH IF NO_ERROR _CONDITION
ERROR !RESET DID NOT CLERR CLOCK FLAG

‘e

-
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188
1055
1056

1081
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002136
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146
002154
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1S

104400
12767
12767

012767

00S000

001405
162701
020102
001401
104000

000240
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LINE CLOCK REPERTIBILITY

NO2

§ S IR 3606038 3000 0036 0000 338 36 06 3 300 6 30 0000 6 00 0 36 3000 3 36 30 90 3 8 96 0 36 00 9 936 31 00 3138 3 9 8 38 SHIESHIHE 38 36 448

LINE CLOCK REPERTIBILITY

*!***l*******!***l!***!****l!*****ll!**lt!!!ll!lll!l!lﬁl’ﬁillil

TEST 5
tsTs:  sCope
0C0010 010506 MOV '§° ICOUNT
000005 010356 MOV
002162 010476 cps: MOV oséps RETURN

s ITERATION COUNT
'GAVE TEST # YOR ERROR REPCRT

:SCOPE LOOP RETURN RORS

; TEST LINE CLOCK REPERTABILITY
:MAKE SURE THAT OVER TWO EQUAL PERIODS OF TIME
:THE LINE CLOCK ngS QUT THE SAME NUMBER OF PULSES

(k8:  CLR

;CLERR 1ST TIME COUNT

CLR Rl : CLERR 15T CLOCK COUNT
000340 175602 MOV lLEVEL? PS :SET PRIORITY
177004 CLR 3CLKCSR'
177000 1518 GCLKCSR
BPL -4 :SYNC CLOCK
176772 CLR JCLKCSR
176766 1STB aCLKCSR
BPL sSYNC CLOCK 2ND TIME TO MAKE SUPE
176760 CLR aCLxcsn
176754 LKBR: TSTB  QCLKCSR -1S CLOCK TICK SET
BPL LKEB :NO
INC Rl 41 TO CLOCK COUNT
176744 CLR UCLKCSR :CLEAR CLOCK IF SET
LKBB:  INC :41 TO TIME COUNT
BNE LKBR 'REPERT UNTIL RO=0
CLR RO tCLEAR 2ND TIME CCUM,
) CLR R2 :CLERR 2ND CLOCK fCuitl
176730 CLR aCLKCSR
176724 ggla aCchsn
176716 CLR OCLKCSR
176712 7STB  SCLKCSR
BPL .4 :SYNC CLOCK 2ND TIME TO MAKE SURE
176704 CLR JCLKCSR
176700 LKBC: TSTB  &CLKCSR ;1S CLOCK TICK SET
8PL LKSD :NO
ING Re 241 TO CLOCK COUNT
176670 CLR JCLKCSR *CLEAR CLOCK IF SET
Lk8D:  INC RO s+1 70 TIME COUNT
BNE LKBC REPEAT UNTIL RO=0
176740 MOV R1, SAVRL 'SAVE Rl
176736 MOV R2, SAVR2 'SAVE R2
CHe RI'R2 nRE THEY EQUAL ?
BEQ LK8E
000001 ADD 81,Rl nns THEY OFF BY | COUNT ?
CMP R1’R2
BEQ LKBE  ;YES
000002 SUB $2,Rl  :ARE THEY OFF BY 1 COUNT 7
CMP RI’R2
BEQ LKBE  ;YES
ERROR sCLOCK TICK DIFF BY MORZ THAN 1 COUNT
: IN EQUAL PERIODS OF TIME
LKBE:  NOP




LWIN, MRCYLL 27.732)
15

DBYRRR.P11

1109
1110

15-0CT-78
LINE SLOCK

11:2
REPE

8
R

FRGE ¢B
TIBILITY

BO3




CO3

JRIN. MRCYIL 27032)  15-0CT-76  11:28  PAGE 29
DBOARA. P11 T& LINE CLOCKk REPERTABILITY WITH INTERRUPT

111l CHBRGREEREEEE RN 00300 03006 04000 4108 0000 300 06 00000 0030 00 00 30 0 00 00 36 06 40 4
1112 ;7557 b LINE CLOCK REPEATRBILITY WITH INTERRUPT

1113 *RRERRRERERTRRERREFEERERRERRARERERERRRERRRARERERLEERF > REERETEEREE
1118 002360 104400 tste:  scope

1115 08332 012767 0C00I0 010284 MOV 10, ICOUNT - ITERATION COUNT

1116 002370 012767 000006 010134 MOV 86 ERTSTN :SAVE TEST 8 FOR ERROR REPCRT
1117 002376 012767 002404 010254 MOV 8SiPE,RETURN  :SCOPE LOOP RETURN RDRS

i“g 002404 SCPB:

1220 - TEST LINE CLOCK REPEATABILITY WITH INTERRUPT

1121 DO2N0M 016767 176672 175384 LKS: MOV LESSI,PS +SET PROC. PRIORITY

1122 D042 1 cm m :CLERR IST CLOCK COUNT

1123 002414 012777 002500 176552 MOV 8LK38, JCLKIV

1129 D02M22 016777 176630 176546 Hov WOPRT ' JCLKIS

1125 D030 005077 176550 CLR SCLKCER

1126 00243 105777 1765% 1ST8 acuccsn

1127 002440 % BPL +SYNC CLOCK

1128 DO2w2 17653% CLR acuncsn

1129 Ghowde 106777 176532 1578 acucsn

1130 O02vs2 100375 BPL :SYNC CLOCK 2ND TIME TO MAKE SURE
1131 OG248N 012777 000100 176522 MOV uoo SCLKCSR  :ENARBLE INTERRUPT

1132 :WAI} FOR CLOCK INTERRUPTS

1133 %\u 004SE? 00Sb32 ISR ks.uoa.oup STALL swrxcram nrc T0 ALLOW
119 ‘66 001282 TIMRUN FUNCTION TO OCCUR
1135 002470 0N2777 000100 176506 BIC 8CLKEN,3CLKCSR ;CLEAR INTERRUPT ENABLE

1136 00T  00040S BR LKSC

1137 002S00 005201 LK9B: INC Rl

1138 mesns 012777 000100 176474 MOV 8100, 3CLKCSR  ;CLERR TICK 8SET ZNABLE

1133 002510 000002 RTI

1140 002512 016767 176564 175256 LK9C: iV LESSI,PS

1141 002520 00S002 CLR RS :CLEAR 2ND CLOCK COUNT

1142 % 012777 002606 176444 MOV 8LK9E , JCLKIV

1143 016777 176522 176440 MOV HOPRT  aCLKIS

1144 002536 005077 176442 CLR SCLKCSR

ﬁ% "3 {usm 17643% ?rﬁ : L CSR SYNC CLOCK

e BRe 053 17040 GR  3CUKCSR

1148 002SSM 105777 176M42% 1578 acn.xcsa

1149 002560 100375 BPL :SYNC CLOCK SECOND TIME TO MAKE SURE
1150 002562 012777 000100 176M1M MOV uoo CLKCSR  :ENABLE INTERRUPT

1151 -WAIt FOR CLOCK INTERRUPTS

11E2 0O2Con OnySe? OEou JcR a.wf SCTRLL ..z:r"‘xw TIME TO QLLOU
1163 002574 00l TIMRUN FUNCT omo 0CCUR
1154 002576 (M 000100 176400 BIC 8CLKEN, 3CLKCSR  ;CLEAR INTERRUPT ENABLE

1155 OC260M (00M0S BR LKSF

1156 002606 (05202 LKSE: INC R2

Hg gig % 000100 176366 m\{ 8100,3CLKCSR  ;CLEAR TICK & SET ENABLE

1159 176360 LK9F: CLR JCLKCSR

1160 (02624 012767 000340 175144 MOV sLEVEL?,PS :RESTORE PROC. STATUS

ﬁax 002632 niam 176340 %;2333430 %3 cn.xxstgémv :RESTORE CLKIV

115 m 815157 1:705051:2 MOV Rl gnvm s SAVE

1164 002652 010267 176410 MOV R2. SAVR2 : SAVE

1165 002656 020127 (000000 CHP RI 80

1166 002bbe 001001 BNE .+4 :BRANCH IF NO ERROR CONDITION
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DSQRAR. P11 6 LINE CLOCh REPERTABILITY WITH INTERRUPT

1167 0C266N 633009 Enaoa :PROC. IS NOT ALLOWING INTERRUPTS

1168 002666 127 00020t MP R1,sl

1169 002672 001001 L+l -BRANCH IF NO ERROR CONDITICN

11790 %gﬁs'm %ooe ERROR -PROC. IS NOT ALLOWING INTERRUPTS

1171 76 102 CMP RI.R2 ;ARE THEY EQUAL ?

1172 002700 00141l BEQ LKSG

1173 002702 962701 000201 ADD 81 Rl  :ARE THEY OFF BY 1 COUNT ?

1174 002706 020102 cHP Rl R2

1175 002710 DOINOS BEG LKSG

1176 002712 162701 000002 SUS 82.R1  :ARE THEY OFF BY | COUNT ?

1177 002716 0e201C2 cHP RI.R2

1178 20 001401 BEJ k4G

117§ 002722 104G ERROR :CLOCK TICK DIFF. BY MORE THAN 1 COUNT

1180 :IN EQUAL PERIODS OF TIME

1181 002724 000240 LKS3:  NOP

1183
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D8QARA.P1] ' LINE CLOCK RCCURRCY TEST
llg H ERBERREEE AR R B R R AR R R R R AR RN ERREREEERRLERREERRERRREERLECRRE &
11 TEST 7 LINE CLOCK ARCCURRCY TEST
11% SERRERRNEETRERNERERRERRNEREREREEEEEREEEEEEEREEEEEEREREFEELEEE SR
1187 002726 104400 tst?.  Scope
1188 002730 012767 0COO00 007716 MOV 80, ICOUNT - ITERATION COUNT
1189 DQ2736 012767 000007 007566 MOV 87 ERTSTN :SAVE TEST & FOR ERROR REPCRT
1190 002744 012767 002752 007706 MOV ¢SiP? RETURN  :SCOPE LOOP RETURN ADRS
ﬁ‘éé 002752 SCP7:
1183 sRING BELL RFTER EACH OF FIRST (5) 1 SECOND INTERUALS
11N :RING BELL RFTER 10 SECOND INTERVAL
1195 - (INTERR(PT MODE)
1196 002752 016700 176340 (kiD: MoV SEC1,RO
1197 002756 OON767 00S762 ISR PC. TIME .BELL AFTER 1 SECOND
1198 002762 016700 176330 MOV seli RO
1199 002766 004767 005758 JSR PC TIME :BELL AFTER 2 SEC.
1200 002772 016700 176320 MOV set1, RO
i 1201 002776 O0ON7B7 00S74¢ TSR PC. TIME :BELL AFTER 3 SEC.
r 1202 003002 016700 176310 MOV setl. RO
1203 003006 00M76? 005732 JSR PC. TiME :BELL AFTER 4 SEC.
| 1204 003012 016700 176300 mov el RO
1205 0030l6 0C4767 0O57cc J PC, TiME ;BELL RFTER 5 SEC.
1206 003022 016700 17bc7e MOV Sels. RO
1207 003026 O00N7E? 00S7 JSR PC,TINE -BELL AFTER 10 SEC.
. 1208 :RING BELL RFTER 10 SECOMDS USING CLOCK TICK (NON INTERRUPT)
1208 :5 TIMES
. 1210 003032 012703 177773 OV 8-5.R3
1211 00303 016700 176260 LK10B: MOV SEC10,RO
1212 003042 176136 LK10R: CLR CLKCER :CLEAR CLOCK TICK
1213 0030M6 1065777 176132 1STE  JCLKCSR *WAIT FOR CLOCK TICK
1214 0030S2 100375 BPL .4
, 1215 003054 00S200 INC RO -FINISHED 10 SECONDS?
1216 003056 001371 BNE LK10A
1217 003060 000004 012206 TYPE BELL -RING BELL EVERY 10 SECONDS
1218 003064 005203 INC A3
i 1219 003066 001363 BNE LK108 .S BELLS




RIN.  MRCYLL 2’( 32)
DBGRAR.P11 110
188%
it
= o
55 B fioy
1228 003106 012767
1229 003114
1230
13l
ig32 003%%9 00S000
2 B b
= o B
1237 00313 OUSggs
1238 003136 000401
1239 003140 005201
1240 003142 00S202
led]l 003144 001367
1242 00314 00S700
1243 003150 001001
1244 003152 104000
1245 003154 00S7Cl
{ 1246 003156 001001
1e47 003160 104300
| 1248

15-0CT-7 Eg 11:28 PRAGE 32

MNCLK T

C00l
00!
003114

0000C!
000010

007S54
0074e4
00754y

176060

FO3

CRERERRERRREREEEEEREREE R E R R N0 5 N

:TEST 10 MNCLK TEST
fiilli!!lfil!l!liiilllllllliilllill!lll!llllllill!lll!i!ll*ii!!
tstio: score
MOV ¢10, ICOUNT : JTTERATION COUNT
MOV 210 ERTSTN :SAVE TEST ® FOR ERROR REPCRT
MOV 8SCPI0,RETURN  :SCOPE LOOP PZTURN ADRS
SCP10:
: MAINTENANCE CLOCK BIT TEST--MNCLK
tk11:  &LR RO -CLERR O STATE COUNTER
CLR R} :CLEAR § STRTE COUNTER
MOV 81,R2 'TIME COUNTER
TMNCLK: gﬁg cnﬁCLx JWDDAT  ;TEST MNCLK BIT
CLERR: ésc qu :STORE O STATE
SET: §gg éé -STORE 1 STATE
gg; ;gNCLK ‘WAIT SUFFICIENT TIME TO STORE BOTH STATES
BNE .44 :BRANCH IF NO ERROR CONDITION
;ggoa L ‘MNCLK 15 NOT WORKING-CLERRED
BNE .44 :BRANCH IF NO ERROR CONCITION
ERROR :MNCLK 15 NOT WORKING-SET
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DBIRAA. P11 MNCLK RCCURACY TEST
1250 ; FRRRRRE AR EFRERER R R A ERERERRERAEEEERRRER R REEREEEREREEREREEESEEE
1251 TEST 11 MNCLK ACCURACY TEST
1252 cRRREREEREEREREEERAERRRARRREREREREEREEEREEEREEEEEEEREEESEEEEEEEEE
1253 003162 104400 ¥STi1: SCOPE
1254 003164 012767 0COO0O 007462 MOV 0, ICOUNT : ITERATION COUNT
1255 003172 012767 000011 007332 MOV e1} ERTSTN :SAVE TEST 8 FOR ERROR REPCRT
1256 003200 012767 003206 007452 MOV 8SCPI1,RETURN  :SCOPE LOOP RETURN ADRS
isgg 003206 SCP1L:
1269 -RING BELL AFTER § SEC INTERVAL--§ TIMES
1260 003206 012703 1777273 Lk12:  hov 8-5,R3
1261 003212 005077 175766 CLR SCLKCSR
1262 003216 105777 175762 TSTB  9CLKCSR
1263 003222 10027% BPL .4 :SYNC CLOCK
1264 333553 LK12A:
1265 00NS67 00S070 ISR RS, HOLDUP +STALL SUFFICIENT TIME TO ALLOW
iasg 00323 001324 012206 ??8&“7 fL BELL :FUNCTION TO OCCUR
1558 DOy B0eons Nee A3
iggg 0032’40 001371 BNE LK12R RING BELL S TIMES
1271




MRIN. NRCYLL 271732)
DBGRAR.PLI Ti2

187
12’

1275 003242 104400
003244

003260
1279 003266

1289 003300 042737
1290 003306 122737
1291 0033184 00140}
1292 003316 104000
1293 003320 0S2777
1294 003326 032777
v 1295 003334 001001
1236 003336 104000
1297 003340 032777
1298 00334 001001
1299 00330 104000
1300 003352 Q42777
1301 003360 032777
| 1302 003366 001401
l 1303 003370 104000
1304 003372
130S 003400 1001
(1306 003402 104000
1307
b 1308
1309

HO3

15-0CT-76 11:28_ PAGE 34
WD1,WD2 RERD/WRITE TEST

o SRS T 0 06 0 300 0 0 0 0 30 06 3 30 48 3 0 00 90 30 3600 38 36 30 4 06 9096 3138 36 % JHIHESHHHHHHHHMHHNHNE

;TEST 12 WD!1,WD2 RERD/WRITE TEST
DREREHEEEEE ORI R HHEHHEHEH HHEHEHHEHHHHEHHHHH

0C0010
000012
003268

17571
17571

000020

007402
007252
007372

003276
003276

175664
175656

175644

175632
175624

175612

tsT12:  SCOPE
MOV 810, ICOUNT
MOV 812 ERTSTN

MOV 8SCP 12, RETURN

SCPle:

; ITERRTION COUNT
:5AVE TEST 8 FOR ERROR REPCRT
;SCOPE LOOP RETURN ADRS

; THE FOLLOWING JUMPERS MUST BE INSERTED
; IF JUMPER PLUG ]S USED --OPEN SW]TCH--

;PIN 17 T0 PIN 16 (CLOCK
:PIN 1S TO EIN 14 (DATA Ig FOR WDENAB)

tL JWDCSR

MOVB  SWOCSR, (PC)+

STORE2: O

BIC 820, 98STORE2
CMPB 80, JaSTORES
BEGQ .+
ERROR
BIS WD, JWDOAT
BIT cum ' SUDDAT
BNE
ERROR
BIT .uoe.auoom
BNE
ERROR
BIC #4402, JWDDAT
8IT ONDI aWDDRT
BEQ
ERROR
BIT #D2, JWDDAT
BNE .44
ERROR

N_FOR WDENRB)
LEAR WOCSR

; PASS CON’EETS OF WDCSR INTO HERE
:CLEAR REMSEN BIT

-BRANCH IF NO ERROR CONDITION
WOCSR NOT CLEARED
:SET WDI

VERIFY SET

*BRANCH IF NO ERROR CONDITION

WDl NOT SET

:WD! SHOULD NOT BE CLEARED, WD2 MUST BE SET
Eggngg IEENO ERROR CONDITHON

:CLEAR WD2 ,WD2 CLERRS WD AND THEN WDl SETS WD2

; BRANCH IF NO ERROR CONDITION
WDl NOT CLEARED

:BRANCH IF NO ERROR CONDITION
;W02 NOT SET
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T13

bizres
012?6?
012767

15-0CT-76 11:28 PAGE 35
TOO0 SOON

0C0010
000013
003430

175554
000032
000002

00O0CO4

000040
000040

007240
007110
007230

175464
175456

175444

175432
1754¢4

175412

175376

175264
175356

o SRR I 000 T30 0t 003046 6 00 3630 48 06 30 36 30 48 6 96 38 06 30 36 9 96 36 38 36 6 36 3% 36 30 9 38 38 36 6 34 W 38 38 9 9 36 38 3¢ %

!!l!lli!ill!llll*ll!lIlli!ilill*llll*lili!*l!il!ill*****l*i!*l!

TEST 13
tsT13: scope
MOV
MOV
MOV
SCP13:

103

T00 SOON

810, ICOUNT
813, ERTSTN

#SCP13,RETURN

; ITERATION COUNT
:SAVE TEST # FOR ERROR REPCRT
;SCOPE LOOP RETURN ADRS

; THE FOLLOWING JUMPERS MUST BE INSERTED
: IF JUMPER PLUG IS USED --OPEN SWITCH--
;PIN 17 TO PIN 16 (CLOCK IN FOR WDENABS)
:PIN 15 TO PIN 14 (DATA IN FOR WDENAB)

EERE L BSEEEE
$ 3 2 %

3
"

ommm
—t—t
—0O

™
X
e ¢ )
o
o

JWDCSR
sWkDl, SWDDAT
IHDl , SWDDAT

slD2, JWDDRT
.44

skiD2, JWODAT
lHDl JWDOAT

8WdD2, SWDDAT
.44

slD1, JWDORT
lml JKODAT

802, JWDDART
.44

sWD2, JWDDAT
NOI , JWDDAT

$W02, SHDDAT
.44

8TOOSN, 3WOCSR
.44

$TOOSN, JWDCSR
ITOOSN SWOCSR

:CLERR TOOSN ETC.
:SET WD1,FIRST UPDATE SEQ.

: VERIFY SET

: BRANCH IEENO ERROR CONDITION

:WD1 NOT

; WD2 D NOT BE CLEARED

: BRANCH NO ERROR CONDITION
W02 NOT SET

;CLERR WD2

;BRANCH IF NO ERROR CONOITION
:WD1 NOT CLEARED

;BRANCH IF NO ERROR CONDITION
;W02 NOT SET

; SECOND UPDATE SEQ.

i VERIFY SET

;BRANCH_IF NO ERROR CONDITION
:WD1 NOT SET

;WD2 SHOULD NOT BE CLEARED
;BRANCH_IF _NO ERROR CONDITION
:WD2 NOT SET

:CLEAR WD2

;BRANCH IF NO ERROR CONDITION
:WD1 NOT CLEARED

;BRANCH IF NO ERROR CONDITION
;WD2 NOT SET

:BRANCH IF NO ERROR CONDITION
;TO0 SOON DID NOT SET

; BRANCH 1F NO ERROR CONDITION
;00 SOON IS NOT CLEARED
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DBGARA. P11 TiY WDCSR RERD/WRITE BIT TEST
1363 CREEERERREREF RN IS0 I 06303000 36 00300 3 30 30 30 0 30 00 36 3 3t 30 0 3% 0 3% 3 6 3 3 3 3 3% % %
1364 ‘TEST 1Y WDCSR RERD/WRITE BIT TEST
1365 CRERARERREEREREFREE RS EERRERER AR R R R LR R R R ERAREEREREFPEER &% EEEE
1366 003636 104400 tsti4: score
1367 O003¢40 012767 0CO010 007006 MOV 10, ICOUNT + TTERATION COUNT _
1368 003646 012767 000014 006ESE MOV 814 ERTSTN :SAVE TEST # FOR ERROR REPCRT
1369 003654 012767 003t62 006776 MOV 8SCPI4,RETURN  ;SCOPE LOOP RETURN ADRS
1370 003662 SCP1Y4:
1371
1372
1373 : THE FOLLOWING JUMPERS MUST BE INSERTED
1379 +IF JUMPER PLUG IS USED --OPEN SWITCH--
1375 *PIN 17 TO PIN 16 (CLOCK IN FOR WDENAB)
1376 :PIN 1S TO PIN 14 (DATA IN FOR WDENRB)
1377 003sb2 052777 000100 175320 B1s SWDIEN, SWDCSR
1378 003670 032777 000100 1758312 BIY sWDIEN, SWDCSR
1379 003676 001001 BNE .44 :BRANCH IF NO ERROR CONDITION
1380 104000 ERROR ‘WD INTERRUPT ENABLE CANNOT BE SET
1381 003702 042777 000100 175300 BIC SWDIEN, WDCSR
1382 003710 032777 000100 175272 BIY sWDIEN, SWDCSR
1383 003716 001401 BEQ .44 -BRANCH IF NO ERROR CONDITION
{% 003720 104000 ERROR :WD INTERRUPT ENABLE BE CLEARED
1386 003722 0S2777 DO00I0 175260 BIS $EXTREQ, SWDCSR

. 1387 003730 032777 000010 175252 BIT SEXTREG, SWDCSR
1388 003736 00100! BNE .44 :BRANCH IF NO ERROR CONDITION

| 1389 003740 104000 ERROR +EXTREQ CANNOT BE SET
1390 003742 ON2777 000010 175240 BIC $EXTREQ, 3WDCSR
1391 00370 032777 0000i0 175232 BIT $EXTREQ, MDCSR
1392 003756 001401 BEQ .4y :BRANCH IF NO ERROR CONDITION
1393 003760 104000 ERROR :EXTREQ CANNQT BE CLEARRED
1394 WD ENARBLE OPTIONAL JUMPER MUST BE INSTRLLED
1395 DO3762 052777 000004 175220 BIS skDENAB, JWDCSR
133 003770 032777 000004 175212 BIT 8LDENAB , IWDCSR
1397 003776 0010\l BNE . +Y4 :BRANCH IF NO ERROR CONUITION

. 1398 008000 104000 ERROR WD ENRBLE CANNOT BE SET,CHECK JUMPER
1399 004002 042777 0O0OOM 175200 BIC SWDENRB, JWDCSR
1400 004010 032777 00000M 175172 BIT sWDENRB, aWDCSR
1401 004016 001401 BEQ L+ :BRANCH IF NO ERROR CONDITION
138% n04020 104000 ERROR ' WD ENABLE CANNOT BE CLEARED
1404




MRCYLl 27(732)

.RIN.

DBRRAR.P11
140S
1806
1407
1408 022
1409 Y,
1410 Q04032
1411 00<040
1412 004CHS
1413
N1
1418
1416
1417
1418
1419 004046
1420 0040Se
1821 004054
1422 004056
1423 004064
1424 004072
1425 0OM100
l42b 004106
1427 NOMLIO
1428 J0M1l12
1429 004120
1430 004126
1431 004134
1432
1433 004142
18434
1435 004150
1436 00v152
1437 OO41SH
1438 004156
1439 004160
1440 004162
1441 004170
1442 Q04176
1443 004202
1444 004204
1445 004206
1946 004214
1447 00421k
1448
1449 004226
1450 004e3M
i451 004236
1452 004240
1453 44
1454 0042Se
1455
1456 004254
1457 004262
1458
1459 00426M
1460 004266

T15

104400
012767

12787
912767

88 aszg
28 &Y

KO3

15-0CT-76 11:28 _PAGE 37
INTERRUPT ENABLE TEST

R el sl aidledladidaliatlialilssdlsslsslselssssslsstssslsis

0Caoo0l10
00001S
004046

175136

175174
175204
000002

175014
000000
175006

000040

000040
000040

004254
000340

000004

177772

006622
006472
0oesl2

174774

174762
174754

173524

174726

s TEST

1S INTERRUPT ENARBLE TEST

3338333822322 22 2322221222322 222 22322322222 2222223222222 22 B 1 2

tsti1s:

SCP1S:

SCOPE

MOV 10, ICOUNT : TTERATION COUNT

MOV 815 ERTSTN :SAVE TEST & FOR ERROR REPCRT
MOV ¢SCPIS, RETURN  :SCOPE LOOP RETURN ADRS

; THE FOLLOWING JUMPERS MUST BE INSERTED
; IF JUMPER PLUG IS USED --OPEN SWITCH--

DELAY:

INTTST:

CONTI:

;PIN 17 T0 PIN 16 (CLOCK IN FOR WDENARB)
:PIN 1S TO PIN 14 (DRTR IN FOR WDENRB)

eLR SWOCSR
B8PL .44 :BRANCH IF NO ERROR CONDITION
ERROR :T00 SOON IS NOT CLEARED

MOV WDPRT, JWDIS
sINTTST, QWDIV
MOV LESSI,PS

BIT QESRL?,DHDCSR

BEQ :BRANCH IF NO ERROR CONGITION
ERROR ‘WD RELAY SHOULD NOT BE SET

BIS suDIEN, 31DCSR

BIS sWD1, SUDOAT : UPDATE SEQ.

BIC kD2, JMDDAT

BIS 801 JWDOAT s THIS SECOND JPDATE SEQUENCE SHOULD

;SET TOO SOON AND SET FLAG
BIC $WD2, JWODRT

CLR RO

INC RO ;WAIT UNTIL INTERRUPT
BNE DELRY

ERROR ; INTERRUPT DID NOT OCCUR
BR CONTI

MOV WDIS, DIV :RESTORE WDIV
MOV 80, JWDIS :

1578 aSWOCSR :TEST FLAG

BMI L+ :BRANCH IF NO ERROR CONDITION

ERROR :ERROR , INTERRUPT NOT CAUSED BY FLAG
BIT $TOOSN, 3WDCSR

BNE .44 :BRANCH IF NO ERROR CONDITION

ERROR :TO0 SOON DIC NOT GET SET

BIC 8TOOSN, JWDCSR

BIT 8TOOSN, SKDCSR
. +4 :BRANCH IF NO ERROR CONDITION
ERROR 700 SOON DID NOT CLERR
MOV $CONTI, (SP) :LOAD RETURN RDDRESS
MOV sLEVEL?,PS :RESTORE PROC STATUS

RT]

BIC SWOENRB, JWDCSR  ; CLEAR WDENRB--THIS DROPS WODRLY
CLR (PC)+ ;WAITING SO THRY WD RELAY

0 ; CLEARS BEFORE PROCEEDING

DEC 18
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MAIN, MACYLLl 27(732) 15-0CT-76 11:28 PAGE 38
DBGRAA.P11 118 INTERRUPT ENABLE TEST

1461 004272 Q201375 BNE es
1462
1463
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DBGRAR. P11 T16 REVERSE UPDATE SEQUENCE TEST
1464 !liill!!ll!**i!ll!!lli!i!!*ll!!l!illi!li*{!!i!li!*l*i!!i!i!*iil
1465 ‘TEST 16 REVERSE UPDATE SEQUENCE TEST
1866 ili!****i**iii!*i!*!*i*i****i**}*!*ti!****iiiiii****!*i*i******
1467 004274 104400 Yotie: scoPe
1468 004276 012767 000010 006350 MOV #10, ICOUNT + ITERATION COUNT
1469 004304 012767 000016 006220 MOV $16 ERTSTN :SAVE TEST # FOR ERROR REPCRT
1470 004312 512767 004320 006340 MOV #SCP16,RETURN  :SCOPE LOOF RETURN ADRS
i3zé 004320 SCP16:

1473 : THE FOLLOWING JUMPERS MUST BE INSERTED

1474 ' IF JUMPER PLUG IS USED --OPEN SWITCH--

1475 PIN 17 70 PIN 16 (CLOCK IN FOR WDENAB)

1476 :PIN 15 TO PIN 14 (DATA IN FOR WDENAB)

1477 004320 005077 17466 ELR auocsn

1478 004324 005077 174662 CLR JWODR :WD2 WILL ALWAYS BE “SEEN" SET
1479 004330 032777 000002 174654 BIT lNDl,aNDDRT

1480 004336 001401 BEQ .44 :BRANCH IF NO ERROR CONDITIOM
1481 004340 104000 ERROR :WD1 IS NOT CLERRED

1482 004342 032777 000004 174642 BIT sWD2, JWDDAT

1483 004350 001001 BNE L+ : BRANCH IF no ERROR CONDITION
1484 DO4352 104000 ERROR :WD2 IS NOT SET

1485 004354 012777 000002 174630 MOV %2, JWDDAT 'SET WDl a TRY TO CLEAR WD2 SIMULTANEOUSLY
1486 004362 032777 000002 174622 BIT lel JWDDAT

1487 004370 001001 BNE -BRANCH IF NO ERROR CONDITION
1488 004372 104000 ERROR WD1 IS NOT SET

1489 004374 032777 000004 174610 BIT uuoa,auoont

1490 0Gw402 001001 BNE .44 :BRANCH IF NO ERROR CONDITION
1481 004404 104000 ERROR :WD2 IS NOT SET

1492 DO440e 012777 000002 174576 MOV $2, JWDDAT SET WD1 8 TRY TO CLEAR WD2 SIMULTANEOUSLY
1493 DOON4IN 032777 000002 174570 BIT nub1 SWDDAT

1494 004422 001401 8EQ -BRANCH IF NO ERROR CONDITION
1495 004424 104000 ERROR :WB1 IS NOT CLEARES

1495 004426 032777 000004 174556 817 kD2, JWDDAT

1467 Q04434 001001 BNE 44 :BRANCH IF NO ERROR CONDITION
J43d 004436 104000 ERROR :WD2 IS NOT SET

1449 ‘WAIT UNTIL LOOP CLEARS

1500 004440 005027 CLR (PC)+

1501 004442 000000 2s: 0
1802 004444 005367 177772 38: DEC cs
%gg& 004450 001375 BNE 33




.MRIN.

DBGRRA.PLL

1507
1508

'
drunocnnidcnuivaTuniun
Pt Pt Pt Pt Pt Pt Pt Pt P P ()
SONT N LW OO

3

Pt Pt Punt Pt Pt Pt Pt Prct Pt P Pt o Pt ot s Pt Pt Pt P
[ ]

BRRRRRS

AAHHAY

MACYLl 27(732)
T17

Q044S2
DO44SY
004462
004470
004476

104400
012767
012767
012767

NO3

15-0CT-76 11:28 PAGE 40

RELAY PICK TEST

000010
000017
004476

174506
000002

000004
000002
000CO4
003556
000002
000004
003530

000002

003510

00353¢
000004
000002
000004
003452

000c02

177772

006172
00e042
006162

174500

174466
174462
174454

174436

174424

174410

174362
174356
174350

174332

¢TI0 96 3363636 3630 36 3 3 3 36 46 36 38 30 269090 06 0 6 38 36 36 36 96 36 34 3 30 30 00 30 36 S - SHHMEHIE HHE

; ITERATION COUNT
;SAVE_TEST 8 FOR ERROR REPCRT
:SCOPE LOOP RETURN RDRS

;BRANCH IF NO ERROR CONDITION
;WD RELAY SHOULD NOT BE PICKED
sENABLE RELAY

;STALL SUFFICIENT TIME TO ALLOW
;FUNCTION TO OCCUR

; BRANCH IF NO ERROR CONDITION

;WD _RELRY DID NOT PICK

:CLEAR ENASLE

:STALL SUFFICIENT TIME TO ALLOM
;FUNCTION TO OCCUR

;BRANCH IF NO ERROR CONDITION
s CLERRING WDENAB DID NOT CLEAR ENABLE RELAY

;STALL SUFFICIENT TIME TO ALLNW
;FUNCTION TO OCCUR

sSTALL surrxcrsnr TIME TO ALLOW
FUNCTION TO OCCUR

: ENABLE AELAY

up DATE SEQ.

STRLL SUFFICIENT TIME TO ALLOW
;FUNCTION TO OCCUR

‘TEST 17 RELAY PICK TEST
l!i**l*!i**i*!**i***!!l*!l*!**i!*ll!***lilll*lll!ll!llillll!lll
YsT17: SCOPE
MGV %10, ICOUNT
MOV #17 ERTSTN
MOV #5CP17,RETURN
SCP17:
s THE FOLLOWING JUMPERS MUST BE INSERTED
“IF JUMPER PLUG 1S USED --OPEN SWITCH--
sPIN 17 10 PIN 16 (CLOCK IN FOR WDENAB)
:PIN 15 70 PIN 14 (DATA IN FOR WDENAB)
LR JWDCSR
BIT $WCRLY, JWDCSR
BE( 44
£RROR
BIS *WDENAB, JWDCSR
BIS #WD1, JWDDAT * UPDATE SEQ.
BIC D2 JWDDAT
JSR RS, HOLOUP
RLYPT
BIT cuoRLY.auocsn
BNE 44
ERFOR
BIC #WDENAB, SWDCSR
JSR RS, HOLDUP
RLYPT
BIT IHDRLY JWDCSR
BEQ
ERROR
:WAIT UNTIL TRIGGER 0.S. FALLS
an RS, HOLDIP
TRIGER
:WAIT AGRIN TO MAKE SURE
JSR RS, HOLDUP
TRIGER
BIS sUDENAB, SWDCSR
BIS WD 1, JWBDAT
BIC 802 WDDRT
JSR RS, HOLDUP
TIMOUT
BIT INDRLY JWDCSR
aso )

(WAIT UNTIL LOOP CLERRS
CLR (PC)+

cs: 0
33: DEC cs
BNE 38

;BRANCH IF NO ERRGR CONDITION
: TIMOUT VALUE T0O LOW
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TRIGER VALUE TEST--T00 SOON

JREREERIRA R ARG R R R R R RO RE RN R R RN AR R R RN R PR R RN FRRERE RS

;TEST 20 TRIGER VALUE TEST--TJ0 SOON
SRRBRRFERREERARRRRRRRREERRRRERRRE RN SRR RS H R LSRR

tsT20: SCOPE
002010 0C57SD MOV 810, ICOUNT : ITERATION COUNT )
003020 (005620 MOV 820 ERTSTN :GAVE TEST 8 FOR ERROR REPCRT
004720 0OS7N0 ccpag MOV sSCP20,RETURN  ;SCOPE LOOP RETURN ACRS
: THE FOLLOWING JUMPERS MUST BE INSERTED
:IF JUMPER PLUG IS USED --OPEN SWITCH--
:PIN 17 10 PIN 16 (CLOCK IN FOR WDENAS)
‘PIN 15 TU PIN 14 (DATA IN FOR WDENAB)
174264 ¢LR SWDCSR
000040 174256 BIT 8 TOOSN, DCSR
BEQ 44 :BRANCH_IF NO ERROR CONDITION
ERROR : TOOSN SHOULD NOT BE SET
000002 174246 BIS oD ], SWODAT :UP DATE SEO.
000004 [ 74040 BIC $W02 | JUDDAT :
003242 JSR RS, HOLDUP :STALL SUFFICIENT TIME TO ALLOW
TRIGER -FUNCTION TO OCCUR
000002 174224 BIS 8WD |, SHODAT -SECOND (P DATE SEQ.
00000N 174216 BIC 802 SUDORT :
000040 174206 BIT 8TGOSN, 3kDCSR
BEC Ry :BRANCH IF NO ERROR CONDITION
ERROR TRIGER VALUE T0O LOW
:WAIT TO AVOID TOOSN
003306 ISR RS, HOLDUP :STALL SUFFICIENT TIME TO ALLOW

TINOUTY ;FUNCTION TO OCCUR

- e e i
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N
w02

l
1
1893

1594 00S0l4 JC440C
1595 00SCle 012767
159% 00S3e4 012767

15897 00S03e 9012767
1598 00SCN0

1599

1690

1601

1602

1603

1604

1608

1606

1607

1608

1639

1610

1611

1612

1613

1E14 00SONO  0US077
1615 00SOM4 032777
1616 005052 001401
1617 00SOSN  10N000
1618 00S0Se 127727
igég DOSDEMN ?01401
165, 02008 dear
1622 005076 032777
1623 00SION 001001
1624 00S106 104000
1625 005110 00S077
1626 00S11N 017727
1627 ggglan 000000
1628 122 N7
1629 00S130 126707
!?2? 005{3§ ?9130

4D3 “wJ

1 ggglﬂ? 052777
1 005150 032777
1 005:56 001001
1 0C5160 104000
1 COSibe ON2777
! 005170

FREGRE S B IRAEER
g8
S

FoR
Rozo
3
3

S-2CT-76

11:e

EED BACK LOOP

1749144
0000a2

174126

174076
174072

177764

003112
003104
173766

005120

174042
174034

174022
174014

cO4

PRGE 42
EST
X312 2222222322222 TSI 2222222222222 2L ]
:TEST 21 FEED BACK LOOP TEST
ll!!iill!lill!iliiliilii!!li!illlllIll*l!ili!i!iliil!i!lli!ilii
tsta1: scoPe
MOV 810, ICOUNT : TTERATION COUNT
MOV 821 ERTSTN :SAVE TEST # FOR ERROR REPCRT
ccpa] MOV 8SCP21,RETURN  :SCOPE LOOP RETURN RDRS

; THE FOLLOWING JUHPERS MUST Bt INSE TED--OR USE JUMPER PLUG
;PIN 8 TO PIN 2 (-15vV _TQ C OF RELRY)

;PINS 10 PIN 7 (COLLECTOR TO REMSEN)

;PIN & TO PIN 3 (EMITER TQO N.O. OF RELAY)

;PIN 10 70 PIN 3 (INTR.S.T. TO N.0. OF RELAY)

tPIN 11 TO PIN 1 THRU A SWITCH (RESTART S.T. TO N.C. OF RELAY)
;FIN 9 10 PIN | (STRRT S.T. T0 N.C. OF RELAY)

;PIN 17 TO PIN 16 (CLOCK IN FOR WDENAB)

PIN 15 TO PIN 14 (DATA IN FOR WDENAE)
THIS ROUTINE CHECKS REMOTE SENSE LOGIC,eXTREQ(IN
: NON- INTERRUPT MODE),START LOGIC.

!lllli!lll!iill‘l{illl

OPEN SWITCh
L EEEE AR AR E

STCRE:

CLR SWDCSR
BIT mv SWDCSR

BEQ ) :BRANCH IF NO ERROR CONDITION
ERROR ‘WD RELAY SHOULD NOT BE PICKED
CMPB wcsn,co

BEQ :BRANCH IF NO ERROR CONDITION
ERROR !WDCSR SHOULD BE CLEARED

BIS SWDENAB, JMDCSR  ; ENABLE RELAY

817 wema SWDCSR

BNE :BRANCH IF NO ERROR CONDITION
ERRCR : CHECK JLH’ERS HDENRB NOT SET
CLR SWDOART

MOV QUODAT, (PC)+

0 :PRSS CONTENTS OF WODAT HERE
BIC 8370,38STORE  :CLEAR MNCLK

CHPB oat 1S W02 SET

BEQ :BRANCH IF no ERROR CONDITION

ERRUR iwDe MOT SET
BIS 8401, SWODAT :UP DATE SEQ.
BIT IHDI SWODAT

BNE -BRANCH IF NO ERROR CONDITION
ERROR ‘WD1 NOT SET
BIC 8402, HDDAT :
BIT w1 ' WODAT
BEQ aamc xr NO mEmoa CONDITYON
ERROR *
- WHEN RELAY PICKS(RPPROX. 1 msec 1 sers EXTREQ SREMSEN (20 MSEC LATER)
JSR RS, HOLDUP -STALL su»'rxcxsm TIME T0 ALLOW
FEEDBX TION TO OCCUR
JSR RS, HOLOUP :STRLL sﬁrrxcxem TIME TO ALLOW
TRIGER sFUNCTION TO OCCUR
MOV SWDCSR, (PC)+
0 : PRSS comsms OF WDOCSR MERE

STORE!:
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DBGAAR. P11 121 FEED BACK LOOP TEST
1647 005224 126727 177772 000236 CMPB sronex 8236
1648 00S£32 00iv0! BEQ : BRANCH xr NO ERROR conomon
1649 005334 104000 ERROR :BITS 1,2,3,4,7 NOT SET
1650 ‘FLAG 8 EXTREQ ARE SET BY Imznhubr LdGIC
1651 *REMSEN SET WHEN RELAY OPENS(SETS)
1652 00523 032777 000002 173744 18: 817 8WDRLY, dMDCSR  ;WAIT UNTIL RELAY CLEARS(DRIPS)
1653 00S244 001374 BNE 1S
1654 00S246 032777 0000OM 17373M BIT ouosme.auocsa
1655 005254 001401 BEG .44 BRANCH IF NO ERROR CONDITION
1656 005266 104000 ERROR ' IDENAB NOT CLERRED
1657 WHEN RELAY DROPS (RPPROX. I} MSEL) IT CLERRS msme
1658 AND APPROX. 20 nsec LATER WDENAB SETS AGA
1659 00S260 004567 00303M YR RS, HOLDUP :STALL SUFFICIENT Tm: 10 ALLOW
1660 005264 001252 FEEDBK sFUNCTION TO OCCUR
1661 005266 032777 000004 17371 BIT cucsme,auocsa
1662 005874 001001 BNE . BRANCH IF NO smoa CONDITION
1663 005276 104000 ERROR : WDENRB NOT S
1664 : WDENRB ssr BY START LOGIC, BUT SHOULD NOT ser uom.v AGAIN
1665 DOS300 032777 000002 173702 BIT sWDRLY, S L3R
1666 005306 001401 BEQ Py -BRANCH IF NO ERROR CONDITION
1667 D0S310 104000 ERROR WDRLY SHOULD NOT BE SET RGAIN
1668 005312 Q42777 000004 173670 BIC SWDENRB, JWDCSR  ;FORCE CLEAR WDRLY
1669 005320 00S027 CLR (P e :WAIT UNTIL LOOP CLEARS
1670 005322 0COJ00 2$: 0
16?71 DOS324 00S367 177772 38: DEC 28

005330 00137S BNE 3¢

Coo
2
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1675

1676

1677

1678 005332

1679 00S=M

1680 00S3v2

1681 00S3SO

1682 D0S3SH

1683

1684

1688

1686

1687

1688

1689

1690

1691

1692
(1693

1EM

1696

169 00S3Sh

1697 005362

1698 005370

1693 DOS3I7H

1700 DOSHOM

1701 DOS4i2

L1702 OOSHIM

| 1703 00SH16

t 1704 DOSMM

» 1706 D0S43R

v 1706 00SHM0

1708

!

178 DoRass

v 1710 O0SH4Se

; {;ix O0545M

1715 0248
boo1714  00SY66
| 1715  00SH7M

1716 005500

{;{7 005502

1719 Beers

1720 D0OSS1M
\ 1721 Q0SS!

1722

1723
b 1728 D0SS3R
I 1726 00S540

1726 00SS42

1727 D0SS4M

1728 00S550

1729

15-0CT-76_ 11:88 PAGE 44
EXTREQ WITH INTERRUPT TEST--FEED BACK LOOP

cHREARRE RT3 0593300306 3 0006 303000 36 O 6 36 00 36 30 3 00 36 3 O 3

TEST 22 EXTREQ WITH INTERRUPT TEST--FEED BRCK LOOP
DEERREREEE AR AR AR AR ER R R RS R RN A AR

Ystea: scope

000010 005312 MOV 810, ICCUNT  ITERATION COUNT
000022 005162 MOV 822 ERTSTN :SAVE TEST 8 FOR ERROR REPCRT
005356 005302 ccpad MOV 8SCP22 RETURN  :SCOPE LOOP RETURN ADRS
: THE FOLLOWING JUMPERS MUST BE xnssﬁrso--on USE JUMPER PLUG
‘PIN 8 T0 PIN 2 (-15V 10 C OF RELA
:PIN S TO PIN 7 (COLLECTOR T0 REHSEN)
:PIN & TO PIN 3 (EMITER TO N.0. OF RELAY)
‘PIN 10 TO PIN 3 (INTR.S.T. TO'N.O. OF RELAY)
:PIN 11 70 PIN 1, THRU A SWITCH (RESTART S.T. TO N.C. OF RELAY)
:PIN 9 T0 PIN 1 ISTART S.T. 70 N.C. OF RELAY)
*PIN 17 TO PIN 16 (CLOCK IN FOR WDENAB)

:PIN 15 TO PIN 14 (DATA IN FOR WDENAB)
RREER R RN R RS AR

OPEN SWITCH
i!Qiiii*iiilll!llliilliliii
17 CLR DCSR
173670 173612 MOV WOPRT , MDIS
005460 173602 MOV csxrrﬁr aWDIV
173700 172372 MOV LESSI,PS
000002 173576 BIT sunnL?,auo
BEQ :BRANCH IF NO ERROR CONDITION
ERROR ‘WD RELAY SHOULD NOT BE PICKED
00000M 173564 BIS SHOENAB, SWDCSR
000100 173556 BIS wlen HOCSR
D00002 173552 BIS 1, JUDDAT :UP DRTE SEQ.
00000M 173594 BIC cuo " SHODAT :
:STALL U%ﬁ" mrsgnuh OCCURS
DELAYL: INC ‘WAIT UNTIL INTERRUPT
BNE DELRYI
gsaon CONTL - INTERRUPT DID NOT OCCUR
173516 173512 EXTINT: MOV mwmv RESTORE WDIV
000000 173506 MOV 80, JWDIS :
173510 7578 aubc s TEST FLAG
BM] : IF NO ERROR CONDITION
ERROR : ERROR, INTERRUPT NOT CAUSED BY FLAG
000010 173476 BIT $EXTREQ, OCSR
BNE et :BRANCH IF NO ERROR CONDITION
ERROR Enmomomtu SET
005532 MOV 8CONTU, (SP) :LOAD RETURN RDORESS
000340 172246 sgg sLEVEL?,PS :RESTORE PROC. STATUS
000004 173450 CONTU: BIC SWDENRB, 3WDCSR  ;FORCE CLEAR WDRLY
SLR (PC)+ *WAIT UNTIL LOOP CLERRS
1772772 32 DEC 28
BNE 3%
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1734 005552 104400
1735 0O0SES4 012767
1736 005562 (12767
1737 00SS70 012767

¥
§

i
speges
EN R4 Y

i
il

3
2020Res

CRERE R FANRE TN Lttt
:
S

Pt Gt P Pt P Gt Pet Pt Pt Pt Yot et Pt Pt ot P Pt Pt Pt Pt Pt Pum Pt P @ Pnn

:
g
:

00S760
0Cs760
005764

FRPER
2
g

a
[—
W
[
L

a8 friccee b.

0C0010 005072
000023 (QC47%e
005576 00SCe2

173400

173366
173362
173354

173330

173316

173270

173256
000016

FOY

i°8 RANeTS TOR TEST

R A et I 2222322222222 42 T2 s12 32222222 22¢s22d¢2 "

;TEST 23 WD TRIGGER 0.S. TRANSISTOR TEST
S RRHERE IR R AR R RN AR RRRARRERESRRREERRRE

¥ST123: SCOPE

MOV ¢10, ICOUNT : TTERATION COUNT _
MOV 823 ERTSTN :GAVE TEST # FOR ERROR REPCR]T
MOV 8SCP23,RETURN  :SCOPE LOOP RETURN ADRS
SCP23:
: THE FOLLOWING JUMPERS MUST BE INSERTED--OR USE JUMPER PLL%
:PIN 8 10 PIN ; (~1SV T0 C OF RELAY)
:PIN S T0 PIN 7 (COLLECTOR TO REMSEN)
:PIN & TO PIN 3 (EMITER TO N.0. OF RELAY)
:PIN 10 70 PIN 3 (INTR.S.T. T0 N.0. OF RELAY)
I9IN 11 T0 PIN 1 A'SWITCH (RESTART S.T. TO N.C. OF RELAY)
:PIN 70 PIN 1 ISTART S.7. 10 N.C. OF RELAY)
PIN 17 TO PIN 16 (CLOCK IN FOR WDENAB)

;PIN 1S TO PIN I4 (DRTR IN FOR WDENAB)
REBERREEEEEE IR R R
: OPEN SKITCH
DRERREEERREAEEERE N
CLR SWDCSR
BIT 8kORLY, #HDCSR
BEQ .4 +BRANCH IF NO ERROR CONDITION
ERROR ; 4OK_Y NOT CLERRED--DROPPED

BIS sWD{, 1 ; UPDATE SEQ.

BIC W02 T ,
:WAIT UNTIL REMSEN SETS

JSR RS, HOLDUP :STALL SUFFICIENT TIME TO ALLOW

FEELBK :FUNCTION TO OCCUR

JSR RS , HOLDUP :STALL SUFFICIENT TIME TO ALLOW

TRIGER :FUNCTION TO OCCUR

BIT $REMSEN, JUDCSR

BNE i :BRANCH IF NO ERROR CONDITINN

ERROR : TRANSISTOR 1S OPEN

BIC SLDENAB, IWDCSR  ; FORCE CLEAR WORLY

JSR RS, HOLD(P :STALL SUFFICIENT TIME TO ALLOW

TIMOUT -FUNCTION TO OCCUR

JSR RS, HOLOUP ;STALL SUFFICIENT TIME TO ALLOW

FEEDBK sFUNCTION TO OCCUR

CLR SWOCSR

BIT SWORLY , SMDCSR

BEQ .+ :BRANCH IF NO ERROR CONDITION

ERROR *WDRLY NOT CLEARED--DROPPED
BIS $DENAS, JUDCSR

MOV 89, a8ld

MOV :LEOEL'{ 3tlb

MOV aaso.-sgp) :SET =T* BIT
MOV 818, -(SP)
RT] . 1ST FALSE RETURN INTERRUPT
:UP DATE SEQG. FOR 22 MSEC TO OPEN TRANSISTCR,PREVENTING
< :REMSEN SETTING
JSR RS, HOLDUP sSTALL SUFFICIENT TIME TO ALLOW
TRANST -FUNCTION TO OCCUR
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| DBRARA.P1 1 WD TRIGGER 0.S. TRANCISTOR TEST
1787 005766 Q12746 000340 MOV %340, - (SP) ;RESTOR: STACK
1788 00S772 Ql2745 006000 MOV sCONtT,-(SP)
1789 005778 gooooa ) RTI ;2ND FALSE RTI ,STOP UP DATE SEQ
1790 006000 012737 000016 00004 CONTT: MOV 816, J814 -RESTORE TRAP CATCHER
1791 006006 012737 0COO00 000016 MOV 80,0816 ;
1792 006014 039777 000020 173166 BIT SREMSEN, JWDCSR
1793 006022 90140) BEQ . +4 :BRANCH IF NO ERROR CONDITION
1764 0060 104000 ERROR : TRANSISTOR DID NOT OFEN
1745 ) - TRANSISTOR SHOULD BE OPEN PEVENTING REMSEN SETTING
' IT% .77 000004 173154 BiC 8.DENAB, JWDCSR  ;FORCE CLEAR WDRLY
1767 0060 5027 A CLR (PC3+ WRIT UNTIL LOOP CLEARS
1798 0306036 (0CC070 cs: 0
1795 026040 005387 177772 3s: NEC 28
| %ggg 626044 001375 BNE 38
‘ 'y -t
1802
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DBGR3AR.PLI Tay END FEED BRCK LOOP TEST

1803 l!liiliii!liil!!iliilliilll!l!i!iiiiiﬂ»iiil!!*li*ilii!!i!l*iiil
1804 :TEST 24 END FEED BARCK LOOP TEST

1805 I»li«lﬂ!ﬂ»l!*liil»iI!!lliil!ili!l!i!iii!li!!ll!!ii!!li!fll*il!i!!
1806 006046 104400 tsten: scope

1335 006050 81 767 000001 0QYS76 MOV 81, ICOUNT : ITERATION COUNT

1 006056 012767 000024 004446 MOV 824 ERTSTN SAVE TEST # FOR ERROR REPCRT
1809 006DEY 012767 006072 004566 MOV 8SCP24,RETURN  ;SCOPE LOOP RETURN ADRS

{g}? 006072 SCP2Y:

1812 00e072 0COODM 012210 TYPE NEXTST

igia 006076 000137 007276 IMP JeMON1Z

1815
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DBGMAR.P11] 125 RESTART TEST

1816 l!ill!llili!lilllllliill'liill!*ll*!*liilll!lliiiii!liii**ii’*ii
1817 {TEST 25 RESTART TEST
1818 il«lli*lili*!!!!li!i!!!l!iif&il!i*!liii!ii!!il!!!!iii!fli!i!l!l!
1819 006102 104400 tstes: scoee
1820 006104 012767 00000L 004542 MOV oanr - ITTERATION COUNT
182% 006112 012?67 000025 004412 MOV ERTSTN :SAVE TEST 8 FOR ERROR REPCRT
1822 006i20 012767 006126 004532 MOV cscﬁas RETURN  ;SCOPE LOOP RETURN ADRS
iggg 006126 SCP25:
1825 : THE FOLLOWING JUMPERS MUST BE xnsenreo--on USE JUMPER PLUG
1826 mnempmatxwrocwns
1827 ,P*N S T0 { (COLLECTOR TG REHSEN)
1828 :PIN & TO PIN 3 (EMMITER TO N.0. OF RELAY)
1829 :PIN 10 TO PIN 3 (INTR.S.T. TO N.0. OF RELAY)
1830 :PIN 11 70 PIN I, THRU A SWITCH (RESTART s T 70 N.C. OF RELAY)
1831 iPIN 9 10 PIN 1 ISTART S.T7. T0 N.C. OF RELA
1832 ‘PIN i7 TO PI!{ 16 (CLOCK IN FOR uozwnaa
1833 :PIN 15 T0 PIN 14 (DATA IN FOR WDENAB)
1834 lilll*l!liillil!ii*l*ll!i*!ili*
1835 :CLOSE SWITCH
1836 inuuunuiunu*uuunn
1837 006126 00S077 173056 CLR WDC
1838 006132 032777 000002 173050 BIT SWDRLY, 3WDCSR
1839 mswg 0014 g:o .44 :BRANCH IF NO ERROR connmon
1890 006142 104 RROR *WDRLY NOT CLEARED--DROP
1B41 006144 0S2777 0OCOOH 173036 BIS SWKDENAB, 3WDCSR  ; ENRBLE RELAY
1842 006152 00S037? 001312 CLR 8L OCTRP :CLEAR TRAP LOCATION FOR RESTART ADDR.
1853 006156 012737 006240 0000OM MOV $CRUNCH, 244 ser UP SERVICE ROUTINE
1844 006164 012737 000340 CO0006 MOV $LEVEL?7 a6
1845 006172 052777 000002 173012 BIS U], MMODAT uponrs SEQ.
1846 006200 082777 00000N 17300M 8IC k02 JUDDAY
1847 004567 002106 JSR RS, ROLDUP STRLL SUFFICIENT TIME TO ALLOW
1848 006212 001252 FEEDBK -FUNCTION TO OCCUR

| 1849 0062IN 042777 00000M 172766 BIC SWDENAR, JWDCSR  :FORCE CLEAR WORLY

) 1850 CLR (PC)+ ' ;WAIT UNTIL *CRUNCH* OCCLRS

| 1851 006224 DOOOCO 28: 0
1852 006226 00S367 177772 38: DEC 2%

' 1653 00ee3e 001375 BNE 38
1854 0062 04000 ERROR  :RESTART CID NOT OCCUR
1655 0062 &mm BR RINTS?
1856 0062490 011667 173046 CRUNCH: MOV (SP),LOCTRP

| 1857 006evd 023737 001332 001312 CNP moﬁmo S8LOCTRP
1858 006252 001401 BEQ ;BRANCH_IF NO ERROR CONDITION
1859 006eSH 104000 ERROR WRONG RESTART ADDRESS
1860 006256 012737 000006 000004 MOV os s nesrons TRAPCATCHER

| 1861 00626M 012737 000009 000006 MOV 0’ 3%6

| 1862 006272 012716 006300 MOV cnfursr lsp)
1863 oosggs _RTI

. 1864 006 . RINTST: CLR (PC)+  ;WAIT UNTIL LOOP CLEARS

1865 006302 000000 Hs: 0

' 1866 O0O0E30M 00S367 177772 c§: DEC 4§

i igg‘g 006310 001375 BNE 5§

a

g
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DBQRAAR.PIIL 126 END RESTART TEST
1870 H FEREERE LR R RERERELERREREREREEERRERRRELEERESRERREERREERELEESE* %
1871 TEST 28 END RESTRRT TEST
1872 X331 YISXITISY ISR LIRS SIS SIS LISIZSZ SIS
1873 12 60440 tstoe: SCOPE
1874 214 012767 00000!I 004332 MOV 81, ICOUNT - ITERATION COUNT
1675 006322 012767 000026 004202 MOV 825, ERTSTN :SAVE TEST & FOR ERROR REPCRT
1876 006330 012767 006336 004322 MOV 8SCP26,RETURN  :SCOPE LOOP RETURN ADRS
ig'{g 006336 SCP2b:

/
1879 00633t 0CODO4 012246 TYPE ENDTST
iggﬁ] 006342 000137 007276 JMP JsMoNT2
1882
{% .SBTTL MONITOR
186S s REERREEEEEIT T TR I E T332 33 33 %263 06 36 3636 % 3 36 3t 3 36 3 3% % 3% 3 3 % ¥ ¥
1886 008346 MONITOR:
i% H SRR RN E X E N R E TR KR TN WX E R XK R %R R SRR EEEEEEEEE
1889
1890
1891 DO6346 000Q0S RESET
1882 006350 012706 001100 MOV $BEGIN, SP :SET UP STRCK POINTER
1893 006354 012767 000340 17141 MOV SLEVEL?, PS MONITOR AT LEVEL 7
| i@ 006362 000004 012203 TYPE  ,HOME :HOME UP AND ERASE SCREEN
. 18% 006386 00DOOY 0110SY H: TYPE HERDER
1897 006372 012737 006476 006370 MOV 4QELOD, asH+2  ;HEADER TEXT CETS WIPED BY NPR’S
iggg 006400 004737 00734 JSR PC,o8DEFARULT  ;SET UP DEFAULT PARAMETERS
1900 00640 MON1.0D:
1901 006404 012706 001100 MOV ¥BEGIN, SP :SET UP STRCK POINTER
1902 006410 00000M 011630 TYPE FSTAR!
1903 006414 104004 KEY.TO.RD
1904 O006M16 122700 000I0N CMPB  #’D,RO :D = DEFAULT PARAMETERS
, 1905 006422 001003 BNE 18
1306 0064 % 007340 JSR PC,8DEFAULT  ;SET UP DEFAULT PARAMETERS
1907 0064 BR 2$
1908 006432 122700 700120 18: C8  §'P,RO :P = PREVIOUSLY SELECTED PRRAMETERS
1909 006436 001002 BNE 3
18310 006440 137 007252 2e: IMP SEMONLD
1911 00D6M¥4 1! 000123 3s: CMPB  8'S.RO .G = GO THROUGH AND SELECT PARAMETERS
1912 DO6450 001426 BEQ MON]
1913 0064Se 122700 000116 CMPB  8'N,RO sN = START AT THIS TEST &
1914 006456 00135 BNE MoN] .0
1815  DO6460 011645 TYPE  ,MSGO
1916 006464 104003 .ACCEPTO
1917 DO64b6 016767 004412 172564 MOV OCTNUM,FIRST. TST
igig 006474 000761 BR 2
1920 006476 0S1137 046105 040517 RELOD: .ASCIZ “+RELORD FOR HERDER TEXT*
182] 006SON 020104 O 020122
1922 006512 (42510 042101 0S110S
1823 006520 052040 0S4105 030124
1624 .EVEN
1925 :SET UP TEST PARAMETERS
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DBURRA.PLI

006526
006532

006536
006540
006544
00&SHE

006554

MONITOR

004737
00000

104003

00S767
001403
06767

Q42737

1S-0CT-76 11:28 PARGE S0
067340 MCNl:  JSR
011645 TYPE
RCCEPTO
004340 157
BEG
004332 172504 MoV
011664 MON3:  TYPE
RCCEPTO
004316 )
BEQ
Q04310 172510 MOV
0C1774 JSR
011704 MON4:  TYPE
RCCEPTO
004270 15T
BEQ
004262 17g46M MOV
002022 JSR
01173C MON4.1: TYPE
RCCEPTO
0042 TST
BEQ
04234 ASL
004230 RSL
004224 ASL
004220 ASL
0g421Y RSL
004210 172380 MOV
004202 DEC
000037 013104 8IC
004170 172364 MOV
011773 MONS:  TYPE
001226 JSR
17234 157
BEG
172336 172326 MOV
012043 MONS.1: TYPE
J01202 JSR
172320 15T
BEG
172312 172304 MOV
012123 MONB:  TYPE

KO4

PC, J8DEFAULT
M5GO

;SET UP DEFAULT PRARAMETERS
+FIRST TEST &

;RCCEPT TEST NUMBER FROM KEYBORRD

OCTNUM
MON3

OCTNUM,FIRST. TST’

,M5G!

0CTNUN
rN—
PC, WDRODR
MSG2

OCTNUM

MONY. |

OCTNUM, WDIBAS
PC, KOVEC

;ACCEPT

OCTNUM
MONS

OCTRUM
OCTNUM
OCTNUM
OCTNUM
OCTNUM
OC TNUM, WOPRT
OCTNUN
837, 980CTNUM
OCTAUN, LESS]

5G5S
DRCCEPT

ENUM

MONS. |

DECNUM, TIMOUT

MSGE
PC . DACCEPT
DECNUN

MONG
DEcggH,TRIGER

M
pC
DE

; TEST FOR DEFAULT
;BRANCH ON DEFRULT
;LORD FIRST TEST s

: BASE RADDRESS:

;ACCEPT BASE ADDRESS FROM KEYBOARD

; RCCEPT INTERRUPT VECTOR

-PRIORITY
4D PRIORITY LEVEL
- TEST FOR DEFAULT
*BRANCH ON DEFALLT

;LORD PRIORITY

s CLEAR TNZVC
:PRIORITY TO ALLOW WD INTERRUPTS

;TIME OUT VALUE
:ACCEPT DECIMAL ¥ FROM TTY

:BRANCH ON DEFRULT

sPUT IN NEW VALUE

: TRIGER VALUE

;RCCEPT DECIMAL 8 FROM TTY

;BRANCH ON DEFAULT
SPUT IN NEW VALUE
s CLOCKF




RIN.

19
188
1984
19

B

SRR

SRR
OD NI LD

S
Ll & |

elee
2023
20

DBRRRRA.

MRCYLL 27(732)

Pll

007252

007270
007272

007276
007302
7304
07310
007316

MONITOR

s
001512
2767

016767

005067
000004
104004
122700
001002
000167

0167"..
00.u02
$267
16767
006300

15-0CT-76  11:28 PRGE 5!
001156 ISR PC . DACCEPT
172274 15T DELNUM
BEQ no N7
001750 172264 CYClk: CMP ‘1828  DECHUM
NE cyCeah
176030 172274 MOV 8-1000. , SEC]
166170 172270 MOV #-5000. . SECS
1549360 172264 ESV 3'18280 "SEC10
000310 172230 CYC200: CMP 8200. . DECNUM
BNE cvclod
177470 172240 MOV 8-200. , SECI
176030 172234 MOV s-1090.  SECS
174060 172230 MOV $-2000. , SEC10
BR OUTDEC
000144 172174 CYC100: CMP #100. , DECNUM
BNE CYCSO’
177634 172204 MOV $-100.,SEC!
177014 172200 MOV 8-500. | SECS
176030 172174 MOV #-1000. ,SEC10
BR OUTDEC
000062 172140 CYCSO0: CMP 850. , DECNUM
BNE cyced
177716 172150 MOV 8-50. , SEC]
177406 172144 MOV 8-250. , SECS
177014 172140 MOV $-500. | SEC10
BR ouToeEC’
000074 172104 CYCHO: ggg cgo “DECNUN
ERROR
177704 172112 MOV ¢-60. ,SEC]
177324 172 os MOV 8-300, SECS
176650 172102 MOV $-600. , SEC10
BR OUTDEC'
172050 172044 OUTDEC: MOV DECNUM, CLOCKF
012146 MON7: TYPE  ,MSG8
ACCEPTO
003642 15T OCTNUM
eso MON10
003634 172060 OCTNUM, ROMRDD
003252 MON10: CLR ERRCNT
011755 TYPE MSGY
KEY.T0.RD
000003 CMPB  #3,R0
BNE MOR12
17°106 IMP MON1.O
171758 MON12: MOV FIRST.TST,RO
BNE non13
171750 INC %
171784 003214 MON13: ggt EURST.TST,ERTSTH

LO4

;RCCEPT DECIMAL » FROM TTY
;BRANCH ON DEFRULT

;SET UP 1000 HZ CONSTANTS

;SET UP 200 HZ CONSTANTS

;SET UP 100 HZ CONSTANTS

;SET UP S0 HZ CONSTANTS
]

; BRANCH IF NO ERROR CONDITION
:UNRSSIGNED CLOCK FREQ.
SET UP 60 HZ CONSTANTS

;PUT IN NEW VALUE

: RESTART ADDRESS

; ACCEPT RESTART ADDRESS
: TEST FOR DEFAULT
:BRANCH ON DEFAULT

sPUT IN NEW VALLE

MOV
;ASK FOR DYNAMIC SWITCH SETTINGS'ON CONSOL SWITCHES

;SET DYNRMIC SWITCHES
s TYPE ANYTHING
: TEST FOR CONTROL C

;RETURN TO MONITOR IF tC

; TEST FOR DEFAULY
BRQNCH IF_NOT OEFAULT
'DEFAULT TEST NUMBER IS ONE




JMRIN, MARCYLL 27(732)
DBGRRA.PI1

2038 007320
2039 007326
2040 007334
204]

016037
062737
000170

007340
07346
307354
J07360
(07364
(107370
(107374
1307400

012767
012767
012700
004767
012700

00S2e7

MONITOR

15-0CT-76 11:28 PRAGE S2

660

0000e0

171562
171560
171556
171554

001306
000002

171536
171534
171532
171530

171600

171578
171574

000310

171476
177712

171460

660 0leb60
024 012660

171444

171434

171506

171474

000005

MOV
ADC 824, JSRETU

MONI4: JMP aTstABLE- E(ROJ

UTILITIES

DEFAULT: MOV 8LEVELG, KDPRT
MOV SLEVELS LESSI
MOV $DFLTAD RO
JSR PC,LODRD
MOV $DFLTIV, RO
JSR PC,LODIV
MOV sD#LMSC, RO
JSR PC,LODMSC
RTS pc’

LODIV: MOV (RO)+,CLKIV
MOV (RO)+,CLKIS
MOV (RO)+ WDIV
MOV (RO} +.WDIS
RTS PC

FREI: MOV #$UDBASE, RO
ISR PC,LODRD
RTS PC’

LODRD: MOV (RO)+, CLKCSR
MOV (RO)+.VOID
MOV (RO)+, WDCSR
MOV (RO) + . WDDAT
RTS PC

LODMSC: MOV (RO)+, TIMOUT
MOV (RO)+. TRIGER
MOV (RO)+. CLOCKF
MOV (RD)+ Ronnoo
MOV (RO)+.SEC]
MOV (RO)+ . SECS
nog (ED)+ 'SEC10

UTILITIES

YIMEUP: MOV J(RS)+, (PC)+

TCNT: ~ O
JSR CALE

T.1:  BIT aFtnc SCLKCSR
BPL T.1
BIC IFLRG JCLKCSR
DEC TCNT
BNE T.1
RTS RS

SCALE: CMP #1000. , CLOCKF
BNE HZ200
BR EXIT

HZ200: CMP 200, , CLOCKF
BNE HZ100
CLR XCNT
CMP TCNT, 45
BGE Rt
ERROR

DIVS:  INC XCNT

MO4

TSTRBLE- E(RD) J¥RETURN

; JUMP TO SELECTED TEST

;SET UP DEFAULT PARAMETERS

;FETCH TIMEUP COUNT
; SCALE TO CLOCKF

;WAIT FOR TICK

: CLEAR DONE

:KEEP TIME

;BRANCH IF NO TIMEOUT

. 1S CLOCK @ 1KC
:NO TRY 200 W2

:NO SCALING, EXIT

: 1S CLOCK @ 200 HZ
'NO, TRY 100 HZ
:CLERR