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. ABSTRACT 

penta ge ed ad 
of Tah tatoetent Fiscrimen Dae ae 

ae AX: Orr WATCH DOG is ait ere THEIR OWN 

aemeree el iiaee The, OPERATOR To MON a rv TION 
TH ING TIME IN SE 

2. REQUIREMENTS 

2.1 EQUIPMENT “ 

PDP-11/40 ONLY WITH WATCH DOG TIMER 

POP-11/20 MAY BE USED, HOWEVER IT WILL NOT I 
LOGIC PORTION AND THEREFORE WILL FAIL THOSE FUNCTIONS. 

2.2 STORAGE 

2.2.1. PROGRAM STORAGE 

THIS PROGROM LOADS IN 4K OF MEMORY 

3. LOADING PROCEDURE 

3.1 METHOD 

proces Is IN ABSOLUTE FORMAT AND IS LOADED USING THE ABSOLUTE 

: 

ABSOLUTE LOADER START ADORESS #500 

nn 
"I y 
ibe ie 

3.1.1. LOAD ADDRESS OF ABS LOADER INTO SWITCHES 

3.1.2. DEPRESS “LOAD ADDRESS” KEY ON CONSOLE 

3.1.3. DEPRESS “START” KEY ON CONSOLE SI
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4. 

4.1 

4.2 

STARTING PROCEDURE 

A. SET SWITCH REGISTER TO 000200 

B. DEPRESS “LORD ADDRESS” KEY 

C. DEPRESS START 

hs TSE Sg West's cE OMY CODE. 1 RETYPE 
MONITOR IN THE Sui TCH REGISTER 

CONTROL SWITCH SETTINGS 

aris HALT ON ERROR 
a pa penser a TEST OR ERROR) 

3 
11 INHIBI 

STARTING ADDRESSES 

ADDRESSES COMMENT 

00d200 NORMAL START 

Praca 200 rns THE see TRUCTIONS 
ene 

ghiie 
he Pasmretene ob Tre iefEL 

MONT TOR RELOAD TAPE FOR RETYPING OF INSTRUCTIONS 

000042 F THIS LOCATION IS NONZERO THE 
PRoGRAR SIT IS we ee 
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OPERATING PROCEDURE 

STARTING FROM 200 CAUSES THE FOLLOWING TYPE OUT. 

MAINDEC-11-DBGAR-A-D 

DYNAMIC SWITCH SETTINGS 

BB sae 
SR11 INNIBIT ITERATIONS 

Ppeere TERS TYPE: <0, FOR DEFAULT 
<5)" FOR SEEYEY BARRETE i! FOR START WITH THIS TEST NUMBER 

D,P,S,N? 

Net One 6F_TH Fe RTE, ats SIRS Vine nat 
THIS DIAGNOSTIC Lyre “D” FOR DEFAULT TO SET UP PARAME 
TYPE “S” TO SELECT BARAME TERS. 

TYPE * fe eg Ee OE PETES Oe Et SL Pe 
PREVIOUS 

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

fe RLSASSL ICUS 8WiaDS CRE VISE illoae 
1 Eine RARE RAY Pe 

ROORESS: 1 Sara 
TE AE PATE OPI: ll.» 

OCK FREQ IN H2: 

a Tey TENG purine THE *S’ELECTION SEQUENCE A CONTROL C MAY BE 
ITOR WILL ASK AGAIN “D,P,S,N?” 

r
c
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“TEST NUMBER: 1” 

HERE THE MONITOR IS pe roe THE NUMBER eas aN ae Eg ENE PL EDT Ht Bact ee or 
Pea TYPING THIS UNTIL COED Ina A «Gi TS ET 
“BASE ADDRESS: 172400" 

THIS IS THE _ ee FOR THE WATCH DOG TIMER AND ae ey 
LINE TYPING THE 
Reg SORT ARE G GENERATED HuTORATTGALrY EG. 1 ranb0 172804, 17690 172406 

TYPING <CR> WILL GENERATE THE DEFAULT PARAMETERS. 172400, 172404, 172406 

“VECTOR ADDRESS: 300” 

Paeronye Brorveine fie Connect esto 300 AT THE 
TYPING VECTOR ADORE ; CLKIV, CLKIS, 

V, AAO bo WOIS GENERATED AUTOMATICALLY EG. 300, Sto She ; 306 

TYPING < WILL GENERATE THE DEFAULT PARAMETERS 300, 302, -—_ 306 

“WD PRIORITY LEVEL: 6° 

FACTORY UIRED YO LEVEL 6, BY TYPING THE aRONG PRIORITY’ Fa 
eee WILL RESPOND Lads ERRORS IN 

TYPING <CR> WILL SET UP THE DEFAULT VALUE 6. 

“TIMEOUT VALUE IN MILLISECS + TOLERANCE : 140” 
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Ti (OR TIMOUT) IS THE WATCH DOG’S TIME VALUE. THAT IS 
UATESS 1t 1S iN baTEDe ait PRECUT THE WATCH DOG RELAY 
WILL FALL CAUSING orem. ETC. 

TYPING THE CORRECT T VALUE _IN MILLISECS (DECIMAL NUMBERS 

A Sigmar Rama eed or neti ct 
(TYPING The ne Y yw 

Ti i ie AR Wg a ae 
RESELECTING THE TIMOUT VALLE PEE TP EAN Be De TERMINED ER TN curacy 

pene > W , Ser UP THE DEFAULT VALUE i40 (MILLISECONDS IN 

NOTE1: Te ne wate od es ap Ys FRACTIONS WILL CAUSE 

sah AL 
“TRIGER VALUE IN MILLISECS (5% OF TIMOUT VALLE): 7” 

TRIGGER (OR TR on IS THE WATCH DOG’S TOO SOON (OR ros) a 
THnout bate IF “iafen Bos GILL Serena Te THE Yoosn Blt A 

CRUSE INTERRUPT CF 

okt ate Er ela 
nad, iA aioe a: 

FAIL Aes Ra aie a fe T 

Tig THE TRIGER VALLE, Be DETERRINED 10 

| (CR> WILL SET UP THE DEFAULT VALUE 7 (MILLISECONDS IN 
DECIMAL ) 

NOTE1: TYPE DECIMAL NUMBERS ONLY, FRACTIONS WILL CAUSE 
ERRORS; THE LOWEST ACCEPTABLE NUMBER IS’! PE
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THE HIGHEST Ve. wi UBER TED IS 10000 MILL- 
Eee (1 Src cs}. nYPING 8 GER Te coe ae a0 HILL 

Heeb ne (DQ NO ‘ NUMBER 
HEVE 70 BE USED AS (5 VALUE ig NOT EXCEED 

“CLOCK FREQ IN HZ: 1000" 

rect ORY ~~ Ten hokey Rot TNE OO oe FRE CENCY y PRET a ie 200 

TYPING OTHER THAN SPECIFIED PREGLENCTES SOaitL’ GENERATE AN 
ERROR WITHIN THE PROGRAM. 

TYPING <CR> WILL SET UP THE DEFAULT VALUE 1000 

“RESTART ADDRESS: 173776” 

cern te Sa IRE geeccecs ei ee § ie Ceeann THAT 

Aan AN ne WATCH DOG TIMER, DO NOT USE ANY VALID R.0.M. 

TH, OVE a ee BE fe CONFLICT WITH ANY VALID R.O.M. 
sects FROM 173000 TO 173776 AND STRAP THE 

WATCH ACCORDINGLY. 

“SET SWITCHES” 

HERE THE MONITOR ASKS FOR THE CONSOLE SWITCH SETTINGS 

ants HALT Loe ERROR 

oi ire ERROR REPORT rout 

=" ie SWITCH REGISTER WITH THE APPROPRIATE FUNCTION AND 

PROGRAM AND/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.° ~ je SR11 nor he + BY IS FAILING ON A PARTICULAR PASS I.E. 

9 OPERa TOR TO A_POINT IN THE LISTING 
RE Me re ERROR oe 1s DcUne apes whe PRINTS AND fie 

were THE ERR BE TRACED TO Hs 

ar LAr ui DURING THE INITIALIZATION OR TESTING THE OPERATOR 
RETURNED TO THE pont ier. 

sie EE Rofo peracg geeTION 0 THe eso 
START ADDRESS IS 200. IF HIS ADDRESS IS LEFT IN THE CONSOLE 

Bee fyltegiF THE SwEYCHES ARE’ ZEROED THE TYPE OUT HILL BE 
ERRORS 

TYPICALLY ERROR REPORTS TAKE THE. FOLLOWING FORMAT. 

ERROR PC 002776 

DetecTED AND 1s DOCUMENTED AT PROGRAM COUNT Coc?76 AND TEST 3 
A TYPICAL APPROACH MIGHT BE; TYPE CONTROL C, RESULTS 

te Bek 
IN RESPONSE TO SWITCHES SET THE FOLLOWING 

SR15=0 1 score ERROR 
Whe" 

IF THE ao IS REPEATABLE SET SRI3 INHIBIT PRINT AND START 
TING. REFER TO LISTING FOR THE COMMENTS ASSOCIATED 

Sa a MAY T PRS FL RMTER A ME 
tren EXT ine TO TIMING ene irae dae ponte THE Mores O08 oe 

Ae Penaien te 
PUnaneTyco To, FING Beene, THIS OHTA 1p TERPOMARILY VLDL 
HERELARERE 

ERROR RECOVERY 

PROGRAM CAN BE RESTARTED AT ANY TIME BY LOAD ADDRESS 200 AND 
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374 DEPRESS START 
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RESTRICTIONS 

STARTING RESTRICTIONS 

A. DISCONNECT THE USERS CABLE AND INSTPLL THE JUMFER PLUG 
THAT WAS SUPPLIED WITH THE WATCH DOG TIMER. 

B. STRAP THE . TART ROOST D TO AN UNUSED R.O.M. ADDRESS 
PREFERABLY 6. HIS ADDRESS BE USED, CHOOSE ANY 
OTHER ADDRESS Ge TWEEN 1730 173000 TO 173776 AND LOAD’ THIS WHEN 
“S”"ELECTING PARAMETERS. 

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

PIN 8 JO PIN § 
PIN PIN 
PIN6 10 PIN 3 
PIN 10 TO PIN 3 
PIN 11 TO PIN 1, THRU A SWITCH (RESTART SWITCH) 
PINS TO PIN 1 
PIN 17 TO PIN 16 ’ 
PIN 15 TO PIN 14 

N PRIOR TO RUNNING cy ree FEED 

Torte A 
DETAILED INFORMATI 

MISCELLANEOUS 

A. a eed USERS CABLE AND INSERT JUMPER PLUG - SEE SECTION 

- TANT T T ATTEMP- B TG" 10 RUN he fo Ru Doe PORTION © IN Party ON BEFORE ATTEMP 

TEST 8S Rul UAH DOG TIRING 15 ooBASED UPON THE PRESENCE OF THE 

C. LINE CLOCK ACCURACY TESTS AT BEST ARE CLOSE APPROXIMATIONS 
PRECISION MEASUREMENT IS BEYOND THE SCOPE OF THIS DIAGNOSTIC. 
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PROGRAM DESCRIPTION 

THE PROGRAM CONSISTS OF A SERIES OF SMALL TESTS THAT CHECK EACH OF 
THE INDIVIQUAL FUNCTIONS AND CHARACTERISTICS OF THE WATCH DOG 
TIMER AND ASSOCIATED LINE CLOCK. 

TEST NAME 

TEST 1 
(EINE CLOCK) 

TEST 2 
(LINE CLOCK) 

TEST 3 
(LINE CLOCK) 

TEST 4 
(LINE CLOCK) 

TEST S 
(LINE CLOCK) 

TEST 6 
(LINE CLOCK) 

TEST 7 
(LINE CLOCK) 

DESCRIPTION 

Teer enter Peele CLF ORS LINE CLOCK 

TEST THAT CLOCK INTERRUPTS TO 
CORRECT VECTOR ADDRESS 

TEST THAT CLOCK INTERRUPT PUSHES 
CONDITION CODES AND PROGRAM 
COUNTER ONTO STACK 

TEST THAT RESET SETS CLOCK FLAG 
(TICK) 

TEST LINE CLOCK REPEATABILITY TO 
MAKE SURE THAT OVER TWO EQUAL 
or ne Sone OF TIME THE LINE CLOCK PUTS 

SAME NUMBER OF PULSES. 

TEST LINE CLOCK REPEATABILITY WITH 
INTERRUPT 

tsk CLOCK ACCURACY TEST 
OCK CAPABLE OF MEASURING TIME 

IN SECONDS IS REQUIPED) 
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TEST 10 

MO1 

MAINTENANCE CLOCK BIT TEST (MNCLK?) 
(LINE CLOCK/WD TIMER) 

(EINE CLOCK /HD TIMER) ( CCLOCK CRPRELE, OF HEASURING TIME 

TEST 16 
(WOT) 

TEST 17 
(WOT) 

IN SECONDS IS REQUIRED) 

TEST THAT CHECKS BITS; READ/WRITE 
ABILITY OF WD DATA (WhDAT) 

TEST THAT CHECKS TOO SOON (TOOSN) 
BIT; READ/SET ABILITY OF WDCSR 

TEST per LO TERS ERT EBM WO INTERRUPT 
ENABLE ( REQUEST 
(EXTREQ) AND. io ENABLE (WDENAB) ; 
READ LIRItE AB ABILITY OF WOCSR 

TEST THAT WATCH POR LNTERRUPTS TO 
CORRECT VECTOR ADDRES 
TOOSN BIT IS SET BY “UPDATING” TOO 
FAST (TOO SOON) 

TEST THAT CHECKS THE UPDATE SEQUENCE 
IN RE DOES NOT CAUSE AN ACT- ~ 
UAL ’UPDATE 

rete THAT CHECKS WD RELAY IS PICKED 

TIMOUT THUS TEST CBN Be USED 
TO DETERMINE ACTUAL TIME OUT VALUE 
POR aT MSEC. SEE SECTION S.1 

NOTE: IT IS IMPORTANT THAT TIMEOUT 
BE SELECTED TO PASS THIS TEST WITH 
fe Vee Reut eg OVER THE PRECUT VALUE 
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TEST 20 
(WOT) 

TEST 21 
(FEEDBACK LOOP) 

NOL 

test THAT SHEERS oe TOOSN BIT NOT 
TIME SPECIFIED BY TRIGER. 

THIS es CAN BE UZED 0 DETERMINE 
OE TUBL TRIGGER VALUE + OR - 1 MSEC. 

NOTE: IT IS IMPORTANT THAT TRIGER 
BE SELECTED TO PASS THIS TEST WITH 
a Via JUST OVER THE PRECUT VALUE 
OF “TRIGGER”. 

> THAT CHECKS REMOTE SENSE LOGIC 

TT's YRrORTANY THAT The Device 
NG_ON AN 11740 FOR THIS 

Test ts RESTART SS SHALL 
BE DETERM 0 RUNNING 
THIS TEST. 
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10. 

ll. 

l2. 

TEST 2: r 
(FEED BACK LOOP) 

TEST 22 
(FEED BACK LOOP) 

TEST 24 
(END OF FEEDBACK LOOP) 

TEST 
(END RESTART TEST) 

LISTING 

FLOW CHART (WOFLOW.LST) 

TIMING DIAGRAM (WOTIME.LST) 

Test y eric BIT SETS AND 
ED WHEN 

RELAY DROPS (CLEARS) 

TEST THAT CKS THE WD TRIGGER ER 

rhe TRANSTSTOR is vig OPERATING ¢ CORR 
ECTLY AND NOT SHORTED 

THIS ad NOT A TEST. TYPES “DO 
Procae ne Corot SWITCH” 

The PrOcaen THE FIRST 
Rou Praceeo 6 WILL 

NG ProcgeD 
MON TOR, a eae Ar Test. 

iste" FI "Tie Progen 
INDEFINITELY. 

THAT T 15 ete TED AND RESTART LOctee 
TIONING 

bron tit CPU BEFORE PROCEED- 

: QLOSE_ SuITCH (RESTART 
Taree RETURN To 
a = CR CR 

Rot 
pio OR 

CCONTiNUE 

TA TYPES “END PRocRan 
THE COND SECTION 

tC TO STOP PROGRAM. SS tc 
fs THE PROGRAM WILL TEST 

CTION INDEFINITELY. 
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Pll 

a 
& 

ae DIG Revived, th. 01754 CORP. 

; TRAP IF ADDRESS 
I sLINES 

i TaN POINTS TO HALT 

+ x | ;TRAP PC POINTS TO HALT 

+ :TRAP PC POINTS TO HALT 
HALT ; 
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DOe 

;TRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
:TRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
ITRAP PC POINTS TO HALT 
STRAP PC POINTS TC HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
ETRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
ITRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
ETRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
{TRAP PC POINTS TO HALT 
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;TRAP PC POINTS TO HALT 

STRAP PC POINTS TO HALT 
{TRAP PC POINTS TO HALT 
TRAP PC POINTS TO HALT 

STRAP 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 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 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 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 TO HALT 

TRAP PC POINTS TO HALT 

{TRAP PC POINTS TO HALT 
; TRAP PC POINTS TO HALT 
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HERE=0 
;REGISTER 

RO=%0 

Raane 

a INITIONS 

R PRIORITY LEVEL: 

;TRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
TRAP PC POINTS TO HALT 

;SCOPE LOOP TRAP 

;STACK POINTER 
;PROGRAM COUNTER 

;PROCESSOR STATUS 

paren REGISTER 
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G02 

; TRAP INITILIZATION 

;TTY OUTPUT TRAP,LEVEL 7 

;POWER FAIL TRAP 

;EMT DECODER TRAP,LEVEL 7 

;SCOPE TRAP 

;G0 TO BEGINNING OF PROGRAM 

STACK POINTER HPRIORITY LEVEL 

LEVEL7=340 

fhe: ADDRESSES 

TK 
T it TPB: 177866 
=MISC DEFINITIONS 
&r=IS 
LF=le 

3EMT DEFINITIONS 

ERROR 
SAVRG 
RSTRG 
ACCEPTO 
KEY. T0.RO 

-220 
- I0T, LEVEL? 

224 
PFAIL,LEVEL7 

.230 
EMTDECODER, LEVEL7 

234 
SCOPEC LEVEL? 

- 2200 

START: @eBEGIN 

-2=1100 

BEGIN: 

AULT ra 1 DEFAULT PARAMETERS 

; TEST FOR FAST START 
;BRANCH IF FAST START 

;USE PREVIOUS PARAMETERS 
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840 
841 ;DEFINITIONS 

eS fioccayt? — 

845 HATCH DOG CSR Xxx4 

ee ib ieneai fs 
ei i Bee voit 

X=BITO 
B54 ai DOG DATA XXx6 

Bee WieBiTT 
cg X=B1TO 
B53 eit WATCH DOG VECTOR AND DEVICE ADDRESSES 

2 ae isio 
Bos cuxesr:07 RTH DOG ADDRESSES 

VOID:0 

M4 0 
es jperAuLt CTOR AND DEVICE ADDRESS 

TIV: ;CLKIV 
87 CLKIS 

es E ip 
DFLTAD: 172400 ;CLKCSR 

1 3Vv0 

ere reas ilacse 
B cai ag 7 

i 1000. 3¢L 

FS gece 
4 -1 3SEC10 

P
o
 

a 

ba cress eee
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Hers 
CLOCKF : 
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e 

: 
re
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_
~
 

Me es or OpOne es tere 
ISTOR SATURATE TIME 

iTEPAIL VALUE 

t DEFAULT VALUE-MNCLK TIME=S SEC. 

8 
A
B
D
 

ai
 -
 

ra
in
s “ 

c: : ;DEFAULT RESTART ADDRESS 
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WO LINE CLOCK BIT TESTS 

177500 

177466 

ier] WD LIN CLOCK Bil feces 
: 1 D LINE CLOCK BIT TESTS 
Se RR ee 

MOV #10, ICOUNT s ITERATION COUNT 
MOV #1 ERTSTN :SAVE TEST # FOR ERROR REPCRT 

as MOV aSCP1,RETURN  ;SCOPE LOOP RETURN ADRS 

‘a THAT START CLEARS LINE CLOCK INTERRUPT ENABLE BIT 
LKTEST: B #CLKEN, JCLKCSR 

+4 ; BRANCH IF NO ERROR CONDITION 
Bor OCK INTERRUPTS ENABLE NOT CLEARED BY START 

TEST THAT START SETS CLOCK BR oTeK 
Ki:  $STB8  aCLKCSR 7 

. RROR, CLOCK ir NOT ST By BY START 
a “TEST THAT CLOCK TICK ait SET AFTER SUFFICIENT PERIOD OF TIME 

LK2A: TSTB  aCLKCSR 31S CLOCK TICK SET 
BM LK3 

L ier watt CIENT AMOUNT OF TIME FOR CLOCK PSP Ta 
ae “TEST THAT a al ENABLE BIT MA ae 

my — na hoc mo ger trewurr Bea. 
BIT eCLKEN, SCLKCSR ers cfRorTI0N 

Erno ; THAT INTERRUPT ennit! ayes 
LK4: LR acLKe 

-‘ he 5 0 

Se ose Gibbet THTERRUPY ENpeLe DNTERRUPT ENABLE 

a SPNTERRUPT ENABLE NOT CLEARED 
OCLKCSR WAIT FOR CLOCK TICK SABRNC 

SN
A 
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001 
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Lae ee ee ne 

KO0e2 
INTERRUPY ENAGLE TEST 

Tee NaS NMNM EM SMTERRUPT ENMGLE IEG 
: INTERRUPT 
eng Oo aeipgenee oe cmemageas oteigae seer noe 

000010 912114 MOV #10, ICOUNT s ITERATION COUNT 
oo00002 010764 MOV #2, ERTSTN :SAVE TEST # FOR ERROR REPCAT 
001554 011104 ee MOV eScP2,RETURN  ;SCOPE LOOP RETURN ADRS 

igest THAT CLOCK INTERRUPTS TO CORRECT VECTOR ADDRESS 
177476 177414 LKS: WOPRT SCLK 
177514 176206 hoy LESS1 rpctk ;SET PROCESSOR PRIORITY LESS THAN LINE CLOCK 
001630 177376 MOV SLKSB'OCLKIV ;SET UP VECTOR RETURN POINTER 
177402 CLR aCLKCSR 
177376 STB  aCLKCSR 

BPL 4 sSYNC CLOCK 
000100 177366 HOV #100, ACLKCSR ENABLE INTERRUPT AND CLEAR CLOCK TICK 

LKSA: INC RO 
BNE LKSA sWAIT FOR INTERRUPT 
ER IN ERRUPT FAILED TO OCCUR 

77342 177336 LKSB: MOV a IV {RESTORE TRAPCATCHER 
177338 MOV 80 pr 

177334 TSTB acl KCSR 

aa I 18 ROT CAUSED BY CLOCK 
aLKS 1, (SP) "LOAD RETURN ADORE 

VEL?, PS *RESTORE PROC orate a
e
s
 

000340 176110 

zw
 

par
} 

LKS.1: 



-MAIN, MACY11 27(732) 15-OCT-76 11:28 PAGE 25 
DBGARA.P11 T3 CHECK CORRECT COND. CODES AND PROGRAM COUNTER ON STACK 

997 ; RERRARRRA EEA ELE E REALE LAA AERA AER AERA REAR AL RAR ALARA LARA RA REE EEE 

§$s ; TEST 2 CHECK CORRECT COND. CODES AND PROGRAM COUNTER ON STACK 
933 4b 5-taladalah-t-1-$-+-Lalalaalalalalahalaahalabalalabalalalalaaialalalalalalahaiahalaialalalelaialaiaislalalaiisiaiciala 

1000 91678 ioH0g tST3: SCOPE 
1001 601674 Ol2767 o00010 010752 MOV #10, ICOUNT ; ITERATION COUNT 
1002 001702 012767 000003 010622 MOV #3, ERTSTN :SAVE TEST # FOR ERROR REPORT 
1903 001710 912767 001716 O10742 MOV eSCP3,RETURN  ;SCOPE LOOP RETURN ADRS 
1008 17] SCP3: 

1006 :TEST THAT BT CLOCK INT INTERRUPT PUSHES COND. CODES AND PROGRAM COUNTER ONTO STACK 
1007 901716 016777 177334 177252 LKé: OV 
1 1 005077 177254 CLR aCLKC 
1003 001730 105777 177250 1ST8 SCLKCSR i 

ot ine aie77? 001764 177230 MOV #LK6A, ICLKIV Peer UP VECTOR RETURN 
1 1744 016767 1 1 MOV LESS1'PS *SET PROC. PRIORITY 

01 1 1 000100 177224 #100,3CLKCSR § ;SET ENABLE BIT 
14 001 pagans SCC >SET ALL COND. CODES 
iS O01 900001 WAIT “WAIT FOR INTERRUPT 

big Col 01 177202 LK6A: MOV CLKIS,SCLKIV RESTORE CLKIV 
1 1 1 177176 MOV #0, ICLKIS : 

1 ale j RESTORE PROC. STATUS 

l 3PS 

; BRANCH AF NO CONDITION 
WRONG ONTO STACK 
;SUBTRACT CONDITION CODES 

;BRANCH IF _NO ERROR CONDITION 
; WRONG i] PUSHED ONTO STACK 
LOAD RETURN ADDRESS 
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TY RESET TEST DBQARA.P11 

1033 3 HERR EEE EEE EERE EEE EEE EEE EERE EEE EEE EERE EEE EEE EEE ERER EEE 

1034 ‘TEST = 44 RESET TEST 
1035 ° EERE EGK KEELER EEE REE EEE REE EERE REE ERLE REE EEE RE REESE RFEE REE EERE 

1 gn2062 youuog tST4: SCOPE 
l 4 012767 000010 o10S6e MOV #10, ICOUNT s ITERATION COUNT 
1 o02072 Ole767 000004 010432 MOV #4. ERTSTN SAVE TEST # FOR ERROR REPCRT 
1039 002100 912767 002106 010552 MOV aSCP4,RETURN § ;SCOPE LOOP RETURN ADRS 
1090 002106 SCP4: 

{BNE -TEST THAT RESET SETS CLOCK FLAG 
1043 002105 005077 177072 tK7: CLR ICLKCSR CLEAR CLOCK FLAG 
1044 O0ell2 105777 177066 TSTB = ACLKCSR 
104S 002116 100375 BPL 4 sWAIT FOR CLOCK TICK 
1048 002120 005077 177060 CLR JCLKCSR 
1047 002124 RESET ;SHOULD CLEAR CLOCK TICK 
1048 O0ele5 1 177052 TSTB §3CLKCSR 
1049 O0el3se 100401 BMI +4 BRANCH IF NO ERROR CONDITION 
1050 002134 104000 ERROR RESET DID NOT CLEAR CLOCK FLAG 

1052 
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LINE CLOCK REPEATIBILITY 

002162 010476 

00340 ‘178602 
177000 

17677e 
176766 

176760 
176754 

176744 

17€730 
176724 

17671 
17671 

76704 
176700 

176670 

Ierae 
000001 

uUUUE 

. 

Olosee 

+ ++ Salt Saalahlahla itt St Sth fil +13 5 +t at llallallallallelaalaelaelalelaelaialae 
; NE CLOCK REPEATIBILITY 
| GHHEHHEHHEHHEEHHEHHEHHEHEHHEH HEHEHE HEHEHE 
tSTS: SCOPE ‘ wmnarvell thant 

Nov Hees tait qr tet S YOR ERROR REPORT 
ent MOV aSCPS,RETURN  ;SCOPE LOOP RETURN ADRS 

; TEST LINE ox pd a 
:MAKE SURE T RIODS TIME i 
ite LINE Epo K PURE out OUT a et AORBER OF PHL 

CLEAR IST TIME SENT 
ft ?CLEAR ier CLOCK COUNT . 

soy #LEVEL7,PS SET PRIORITY 
CLR JCLKCSR 
TSTB © SCLKCSR 
BPL 4 SYNC CLOCK 
CLR SCLKCSR 
TSTB  aCLKCSR 
BPL 4 sSYNC CLOCK 2ND TIME TO MAKE SURE 9% 

LK8A: STB octk 1 CSR is CLOCK TICK SET 

EOI’ tT ic, a BR OM 
LK8B: INC RO :+1 TO TIME 

BNE LKBA REPEAT UNTIL , 
CLR RO *CLEAR 2ND TIME coun’; 
CLR Re CLEAR OND CLOCK fount 
CLR CSR 
TSTB OCLKCSR 

aR CSR 
TSTB CSR 

<4 SYNC CLOCK 2ND TIME TO MAKE SURE 

ot Keen LK8C: TB aCLKC 31S CLOCK TICK SET 

bse ine TO CLOCK COUNT 
BELKCSR it aR GL ock F SET 

Ue . Repeat UNTIL ROO ] 

mu ae 
CMP Ri: ARE THEY EQUAL ? 

a sel De THEY OFF BY 1 COUNT ? 
Ri 

BEQ LKBE —; YES 
Sus #2, RL SARE THEY OFF BY 1 COUNT ? 

RI 

Fin Mie OR *CL TICK DIFF BY MORE THAN 1 COUNT 
IN EQUAL ODS OF 

LKBE: NOP 
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CO3 
LENS Lock AEPERTABICETY WITH INTERRUPT 

s RERFSESESSSSLELELLALALAAAAE RASA ELEAARALAA SSAA SESE SEES SEES EE EES 
‘TEST 6 LINE CLOCK REPEATABILITY WITH INTERRUPT 
Lap epee emer 

900010 010264 MOV #10 COUNT s TERR TION ¢ 
010134 MOV TEIN ST # oun ERROR REPCAT 

og2404 010254 MOV setPe RE :SCOPE LOOP RETURN ADRS 

-TEST LINE CLOCK REPEATABILITY WITH INTERRUPT 
176672 175364 LKS: Mov LESSI, ,PS sSET PROC. PRIORITY 

CLR I CLEAR 1ST CLOCK COUNT 
og2sog 176552 8LK9B, ICLKIV 
: 176546 toy WOPRT , 9CLKIS 

i fefa  -Sctkcer 
: t <4 "as. sSYNC CLOCK 

, BP SeLKCSR Ck 2ND_ TIME TO MAKE SURE 
00 176522 MOV #100,3CLKCSR: 

aes att FOR CLOCK ieee 
005632 1 RS, HOLDUP ; STALL sre Hfon 18 MT 1 TO ALLOW 

000100 176506 u #CLKEN, OCLKCSR CLEAR I 

LKSB: NC 1 
000100 176474 HOV #100,9CLKCSR § ;CLEAR TICK 8SET ENABLE 

176564 175256 LK9C: i0V LESSI,PS 
CLR sCLEAR 2ND CLOCK COUNT 

176444 MOV BLKSE, 1 
: 176440 MOV 7 S 

; ; Sik sSYNC CLOCK 1 s 

’ BPL Sees OCK SECOND TIME TO MAKE SURE 

ooni00 17s VSO atncee ne 
oocs2u M RS, HOLDUP STALL ICIENT TIME ME TO ALLOW 

000109 176400 Cc oe ; CLEAR th 

LKSE: NC 
000100 176366 Hoy #100,@CLKCSR § ;CLEAR TICK 8 SET ENABLE 

de 175144 7.PS sRESTORE PROC. STATUS 
176534 MOV IV RESTORE CLKIV 

1 Rov Ri, i SAVE 
MOV : ; 
CMP RI’ 80 
BNE +4 ;BRANCH IF NO ERROR CONDITION 



DO3 
.MAIN. _MACYLL 27(732) 15-0CT- : 30 
DBQARA.P11 TS bene® ook bite bie TY WITH INTERRUPT 

1167 ERROR sPROC. IS NOT ALLOWING INTERRUPTS 

ii 5 +4 _" CONDITION 
1153 ‘Paoc. 18 NOT NOT Pane OWING INT RRUPTS 
117 RI.R2 <ARE THEY EQUAL ? 
ll BEQ LK4G 
ll a1,RI om THEY OFF BY 1 COUNT ? 

tide Ok 
11% a8 $2,R1  ;ARE THEY OFF BY 1 COUNT ? 
ll R1:Re 
1178 BEQ LK4G 
ll OR sCLOCK TICK DIFF BY MORE THAN 1 COUNT 
1180 :IN EQUAL PERIODS OF TIME 
1181 LKSG: NOP 
1182 
1183 
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MACY11 27(732) tee euoe 11:28 PAGE zi 

Pil 1? LINE CLOCK ACCURACY TES 

aT eT LID CO MY TeerrTSTS 
LINE CLOCK ACCURACY TEST 

2 3 8 9 3 A Sg a 
tST7: SCOPE PIE HP gor gore 1 A ag soo enero cou 

12767 7566 MOV a7 .ERTSIN : TEST # FOR ERROR REPCRT 
12767 Boopes i MOV aSCP7,RETURN ; LOOP RETURN ADRS 

sRING BELL BETER EACH OF FIRST (S) 1 SECOND INTERUALS 

CINTERRORT MODES” . 
016700 176340 {kiO: MOV SEC1,RO 
bow? 005762 JSR PC, Tie ;BELL AFTER 1 SECOND 

Obs ISR Pr tte sBELL AFTER 2 SEC. 
16 1 MOV Seti 

ISR Pc. Tt ;BELL AFTER 3 SEC. 
6 MOV seCl 

JSR t ;BELL AFTER 4 SEC. 
1 1 MOV Seti 

BrerB) J e fo ;BELL AFTER S SEC. 

18 JSR rit “BELL AFTER 10 SEC. 
sRING Bett AFTER 10 SECONDS USING CLOCK TICK (NON INTERRUPT) 
°S T 

01 177773 hov 8-5, R3 
1 LK10B: MOV Clo, RO 
1761 LK1OA: sCLEAR CLOCK TICK 

1 1761 STB ¢ ;WAIT FOR CLOCK TICK 
100375 BPL -4 

: Re Ro ra sFINISHED 10 SECONDS? 

012206 i A: sRING BELL EVERY 10 SECONDS 

001363 BNE LK108 5 BELLS 
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; LERSLKSLLELSLLALALALALEAALARALEELELE LAL AALALALASAAAAA SELLE SE EES 
sTEST 10 MNCLK TEST 
oA 9 A 0 
tST10: SCOPE 

1 4 MOV #10, 1 s ITERATION 
cegtd Be easy MOV ti if TN : et 8 FOR ERROR REPCAT 
003114 007544 nal MOV SSCPIO,RETURN ;SCOPE LOOP RETURN ADRS 

“MAINTENANCE CLOCK BIT TEST--MNCLK 
LkKl1: GLR Ro CLEAR O TAT COUNTER 

000001 #1,R2 EE chuRTER 
000010 176060 TMNCLK: BIT sifICLK, T $TEST MNCLK BIT 

CLEAR: ine Ro, ;STORE O STATE 

SET: INC Rl ;STORE 1 STATE 

BNE THNCLK *WAIT SUFFICIENT TIME TO STORE BOTH STATES 

BNE +4 ;BRANCH IF NO ERROR CONDITION 
BR s :MNCLK IS NOT WORKING-CLEARED 

BNE 44 ;BRANCH IF NO ERROR CONDITION 
RROR *MNCLK IS NOT WORKING-SET 
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MCL ACEURAGY fest 

; LARLRLALKSLKLELELSELLALALLARALAA LE RL ELAS LALA ALL LALELELELELE SLES 
;TEST ll MNCLK ACCURACY TEST 
5 EE 9 3 J 9S A a a ea 
tSTLl: 

oc0000 007462 #0, ICOUNT s ITERATION COUNT 
000011 007336 MOV #11 ERTSTN :SAVE TEST & FOR ERROR REPCAT 
003206 0074 saiats MOV #SCP11,RETURN ;SCOPE LOOP RETURN ADRS 

*RING BELL AFTER 5 SEC INTERVAL--5 TIMES 
177773 LKl2: MOV 8-5, R3 
1 LR KCSR 
175762 TB KCSR 

‘pal BPL 4 sSYNC CLOCK 

005070 "JSR RS, HOLDUP sSTALL SUFFICIENT TIME TO ALLOW 
atin BNCLKT i ail sFUNCTION TO OCCUR 

INC ag . 
BNE LK12A sRING BELL S TIMES 
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1,WD2 READ/WRITE TEST 

007 
bora7e 

; LELAALLKSLALLEAKELLLELALLLELLLALLALLLALAS HALES LA ELLAL ELE LLE EES 
;TEST 12 WO1,WD2 READ/WRITE TEST 
ATiitttiiititttiitiititiitiiiiitiiiiititettiiiiiieeetisiieeerigy 
tsti2: SCOPE 

NOV HES UEP ioy COPD FOR ERROR <PEPCRT 
MOV SecP ie. RETURN COPE E BoP RETURN ADR 

SCPle: 

SA ObLOWING efi ea 

meet 3 N 16 =HPeN N FOR WOENAB) 
1S TO PIN 14% (DATA if pos WRN) 

aoe (PC)+ 

CB RIES As tT ee a so-besToRee. 
+4 tal NO ERROR CONDITION 

#01, T °SE 
su01; T : VERIFY 
+4 iBRANCH ia TWO ERROR CONDITION 

sWD2, IMDDAT HL SOU Wor be cxEmeD WO2 MUST BE SET 
+4 NO ERROR CONDITION 

swe NOT Tse! 
@, AHDDAT ,WO2 CLEARS WD1 AND THEN WD1 SETS wO2 

+4 arn IF NO ERROR CONDITION 
:WD1 NOT CLEARED 

8WD2, INDDAT 
+4 ;BRANCH IF NO ERROR CONDITION n
e
 

;WD2 NOT SET 
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00 SOON 

000010 

oo 
007240 

38 007280 

; RARER SALLE LE AREAL EEE RLARRRAE REE RLAE AER RAR ER EARS REE EREAE SEES 
‘TEST 13 TOO SOON 
De an en tenn 

. MOV “9° Eee ur Teoh o FoR rn" FOR E <PEPCRT 
MOV Hae "RETURN ea Bop "RES ' 

SCP13: 

;THE FOL 
sIF J 

bea} "ie Use MUST BE 
iS t er: ui 

sFt Nl & (CLOCK IN FOR WDENAB) 
PIN 1 ee (DATA IN FOR WDENAB) 

ce SESE ROL FIRST UPDATE SEQ. 
BIT $001? SuDDAT 

+4 

; 

VERIFY 

Emon nae, neosl i ca 5 Nor 
+4 ERROR CONDITION 

Mp ooaT 
sWD2, DWDDAT 
+4 

fF 1 SuDDAT 
+4 

; 

iHOL NOT T 
tuD2, AHODAT : NOT BE 

; 

;BRANCH IF NO ERROR CONDITION 
;WD1 NOT CLEARED 

;BRANCH IF NO ERROR CONDITION 
;WD2 NOT SET 

Fron CLEARED 
BNE ;BRONCH IF NO ERROR CONDITION 

i¢ 82, IMDDAT ‘LEAR wos 
T 8D 1; SADDAT 
Q +4 ;BRANCH IF NO ERROR CONDITION 

ERROR *WO1 NOT CLEARED 
IT 8WD2, BWODAT 

+4 ;BRANCH_IF_NO ERROR CONDITION 
:WO2 NOT SET 

IT 8TOOSN, aWDCSR 
‘ : BRANCH I F No ERROR. C CONDITION 

fc STOOSN,@WOCSR _— 
if eTOO8N, aWOCSR 
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Pll T14 

sec
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és 
gs 

OCT l P J03 
Be Reno dai Fe err ree 

ee OR ERI oii ier 

; 14 WOCSR READ/WRITE BIT 
oS EE 4 9 9 
tST!4: SCOPE 

090010 007006 MOV #10, ICOUNT s ITERATION COUNT 
000014 O06656 MOV #14 ERTSTN :SAVE TEST # FOR ERROR REPORT 
003662 006776 nated MOV #SCPI4,RETURN  ;SCOPE LOOP RETURN ADRS 

: THE FOLLOWING JUMPERS MUST SE ST_BE INSERTED 

iF JUMPER NL? 4 PINIG veLD chock NFOR WDENAB) 
aah jpIN ig 10, Pin 14 (DATA IN FOR WOENAB) 

B01 09 teats Bie 8 EN’ SubCeR 
BNE +4 BRANCH IF NO ERROR CONDITION 

nana Fe" aa WD INTERRUPT ENABLE CANNOT BE SET 

000100 ipea0e tf SUDIEN' SuDCSR : 
BEQ +4 s BRANCH IF NO ERROR CONDITION 
ERROR WO INTERRUPT ENABLE BE CLEARED 

900010 175260 ei 8EXTREQ, OWOCSR 
000010 175252 I S8EXTREQ, aWOCSR 

+4 BRANCH IF NO ERROR CONDITION 
;EXTREQ CANNOT BE SET 

; IF NO ERROR CONDITION 
: CANNOT BE CLEARED 

;BRANCH IF NO ERROR IT! 
“QUDCSR 3WD ENABLE CANNOT Be Ser. CK JUMPER 

NO 

175200 IC 
175172 T BhOENRB, aWOCSR 

Q ;BRANCH IF NO ERROR CONDITION 
;WD ENABLE CANNOT BE CLEARED 
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S-OCT-76 11:28 PAGE 37 
NTERRUPT ENABLE TES 

;TEST 15 

tsT1S: SC 
ponte posess a 

Obese nov 

; LELELELLLELELELLELLLLLLALLERAALARAE ALAA AAA LLLALALALAALELALAELEE 

1 3HHHHGHHEHEHHEHHHEHHEHHHEHHEHHE HHH HEHEHE HEE ‘ets 

SCP1S: 

; THE FOLLOWING JUMPERS MUST 

N 5 13 BIN Je (CLOCK NEOR WDENAB ) 
N 15 TO PIN 14 (DATA IN FOR WDENAB) 

IF sures 

-P 

BPL 
ERROR 

175116 MOV 
171 MOV 

178i08 BY 

175070 Ere 
175064 BI 

17080 BI 175050 

175042 BIC 

CLR 
DELAY: 5 

175010 INTTST: MOV 
175004 MOV 

TSTB 
I 

174774 IT 

174762 16 
174754 5 

MOV 
173524 MOV 

RTI 

174726 CONTI: 

KO3 

INTERRUPT ENABLE TEST 

#10, ICOUNT ; ITERATION COUNT 
a1 ase Br oy SAVE TESTOR cor ERS ERROR ~~ 

;BRANCH IF NO ERROR CONDITION 
;T00 SOON IS NOT CLEARED 

+4 BRANCH IF NO ERROR CONDITION 
cauae teat *WD RELAY SHOULD NOT BE 

shD1 , SADDAT UPDATE SEQ. 

wi T ;THIS SE UPDATE SEQUENCE SHOULD 
sa ameell SET TOO SOON AND SET FLAG 

;WAIT UNTIL INTERRUPT 

nail ; INTERRUPT DID NOT OCCUR 

HOTS) 3 IV ; RESTORE WDIV 

aWOCSR 
+4 NO ERROR CONDITION 

STOOSN, auocsrR | Ihren a 
, TION 

a 60 eu pip Rota NOT GE t 

oO BES a 
cmc iho ibaa 
SLEVEL? PS it Re TRESTORE P STATUS 

megs aces 
1$ 

EUS 
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INTERRUPT ENABLE TEST 

BNE es 
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DBQAAA.P11 T16 REVERSE UPDATE SEQUENCE TEST 

1464 5 RRRAARARAARE AERA EAE LE LLL LAL ERA RARARA RAE RA LAA ALA LALA LE LELELELLEE 

1465 ‘TEST 16 REVERSE UPDATE SEQUENCE TEST 
1466 H KRHKKRKAAAAA RARER KERKLA HALLER LALA RAL A RAHA KARA RARARFRAAALAEEKE 

Hee Bose! Aes oooo10 ttle: MOV #10, ICOUNT SITERATION C 
1469 oo\04 pisees 00016 ppPs35 MOV #16’ ERTSTN : SAVE et pou ERROR REPCRT 
1470 12 912767 O04 006340 MOV #SCPI6,RETURN  ;SCOPE LOOP RETURN ADRS 
Re 004320 SCP 16: 

14 THE FOLLOWING JUMPERS MUST BE INSERTED 
1474 rIF TUPER PLUG IS USED --OPEN SWITCH- 
14 sBIN 1? TO PIN 16 (CLOCK IN FOR WDENAB) 
14 PIN 15 TO PIN 14 (DATA IN FOR WDENAB) 
1477 004320 005077 174664 ne aWOCSR 
14 324 005077 174662 ctR SWODAT ;WO2 WILL ALWAYS BE “SEEN” SET 
14 330 bse777 000002 174654 T WD1, JNDDAT 
1 336 001401 Q +4 ;BRANCH IF_NO ERROR CONDITION 
148 RROR :WD1 IS NOT CLEARED 
1 900004 174642 IT #2, BHDDAT 

Ge ie ie ERROR IE BB, 8 ro evean une ¢ 148S oo 1 1 NOV #2, INDDAT 1 & TRY TO CLEAR WO2 SIMULTANEOUSLY 

146e ea 001001 — IPleze ote wi 1, aOOR — CONDITION 
1 sre ERROR +f I ¢ ho NOT NOF 
1 000004 174610 IT #WD2, IWDDAT 
1490 Oo4402 001001 BNE +4 NQ_ERROR CONDITION 

luge Soaaee 403090 ggoog2 Atel #2, IMDDAT ibe 13 ig oT TRY TO CLEAR WD2 SIMULTANEOUSLY 
1493 004414 174570 BIT #1, INDDAT 
1494 1 BE +4 ;BRANCH IF_NO ERROR CONDITION 
i ERR *WD1 IS NOT CLEARED 
i G32 000004 174556 "abe, QWDDAT Ace 

14 ooaase rete tm ‘ibe fe Ab NOT Meet oe 
14 WAIT 00P CLEARS 
150 004440 005027 

Heb Bees EE? sre : 
1503 OO44SO O01 bee 3$ 
1504 
isos 
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OBQAARA.P11 RELAY PICK TEST 

1 alk sll “30-419 pelea 
17 RELAY PICK TEST 

ATiiiiititittiititiieiitittiitttttttittiiittttittrtirriiicy Bu
e 

tST17: SCOPE 
Sti peed Aterer 900019 006172 aby #10, ICOUNT s ITERATION COUNT 
S11 oo4%62 O12767 000017 oob04e MOV #17. ERTSTN :SAVE TEST # FOR ERROR REPORT 
3 20 912767 004476 O0b16e2 aun. MOV SSCP17, RETURN ;SCOPE LOOP RETURN ADRS 

14 
Sis ; THE FOLLOWING JUMPERS. MUST. =; INSERTED 
1g :IF TUNPER FLUG I SuTTCH- 
1 N 1 "i" 16 “eck N FOR WOENAB) 
i8 iPIN 15 10 P PIN 14 ¢ IN FOR WDENAB) 

519 OOW76 005077 174506 
000002 174500 uf aiBRLY, QWDCSR 

1401 \ ;BRANCH IF NO ERROR CONDITION 
ERROR WD RELAY SHOULD NOT BE PICKED 

ggq004 174465 BIS #WDENAB, OWOCSR ;E RELAY 
174462 BI WD 1, aNDDAT UPDATE SEQ. 

042777 goo0g8 174454 Bic D2; JWDDAT 
? SR RS, HOLOUP ;STALL SUEFICIENT i TO ALLOW 

YPT FUNCTION T 
000002 174436 BIT #WORLY, JWOCSR 

100 +4 BRANCH IF _NO ERROR CONDITION 
i RROR WD RELAY DID NOT PICK 

p00004 174424 C #WDENAB, OWOCSR CLEAR 
ne 003530 SR RS, HOLDUP : STALL Suet TENT 7 T 10, ALLOW 

ooooo2 174410 OLY, BOC 
BRANCH IF NO ERROR CONDITION 

uit se CLEARING WOENAB DID NOT CLEAR ENABLE RELAY 
;WAIT UNTIL TRIGGER 0.S. FALLS 

003510 RS, HOLDUP ; STALL SUFURCTION TIME TO aie 

;WAIT a 0 MRS HOLDUP SURE 
; STALL Sur TS TENT YU ALLOW 

Bi 
; 7 003502 

oe ‘ see 6 Pane 
p ooo0cde 174332 a sic “ FUNET TON 10Gb 

HW LY, BHO CSR BRANCH IF CONDITION Hh os ; TIMOUT YALUE 60 LOW 
® 

cie
s 

2 
CEt

eeN
enE

nEE
S 
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a 

LOOP CLEARS 
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TRIGER VALUE TEST--TO00 

41 
SOON 

; RERSSHSRESLSRESEESALALAAFLASEAALSSLLLAELLA ARES SSELSL ELSES ES ESS 
:TEST 20 TRIGER VALUE TEST--T00 SOON 
SHRSSEFETRPEPRSESSEESFSLE SEAS SE LAY SSSEERELTLHRHRESESRSSEPSES ESS ESSES 

tST20: SCOPE 
MOV 810, ICOUNT s ETERATION COUNT 
MOV ERTSTN SAVE T 8 FOR ERROR REPCAT 
MOV P20,RETURN ; LOOP RETURN ADRS 

scre0 

; THE fy NG J MUST BE INSERTED 
; IF Plu {3 =-OPEN a CH-- 

;PIN 1 N 16 (CLOCK IN FOR WOENAB) 
:PIN 15 TO PIN 14 (DATA IN FOR WOENAB), 

aWOCSR 
BIT 

NO 
8TOOSN, aWOCSR 
+4 

Q +4 BRANCH IF NO ERROR CONDITION 
STRIGER VALUE TOO L 

;WAIT TO AVOID TOOSN 
J RS, HOLDUP sSTALL SUFFICIENT TIME TO ALLOW 
TIMOUT sFUNCTION T 
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sean. MACYL1 27(732) 
Tal 

ie Sieve oon 
912767 

Peep gack Lbde fest 
TST PEED BACK LOOP TE REE A EERE EEE 

O
O
 
0
0
0
0
-
0
 

U
-
s
 

x 

CO4 

D BACK LOOP T 
[agg pane manna cap ae iar agpimte apa temas iors ott ita 

tele PERT HOF S 
errarn save T 8 OOR ERROR REPORT 

RETURN ; RETURN ADRS 

OL Onin + belle USE JUMPER PLUG 

We ate 
TO NC; Or ELA a "10 N.C. OF RELAY) 1 

(STeRT 
7 TO PIN 16 (¢ 
RENE a NOR 

TS I er TE Lp IC EXTREQCIN 
= NON-I MODE), ST ocré. 

tERECK JURPERS, WOENAG. NOT SE 
CONTENTS OF WODAT HERE 

No ERROR CONDITION 

tip DATE. S60. 
BRANCH IF NO ERROR ITION 
;WO1 NOT SET — 

CONDITION 

(26 MSEC LATER) 
TO ALLOW 

ALLOW 

;PASS CONTENTS OF WOCSR HERE 
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DB@ARA. P Tel 

pees 

ie 
le ] is bes Bi 
: 1 

1 
1 00S260 004567 
1660 

ites 1 1 
1 l 
1564 
Ibe ie 
ise 
1671 O00S3¢ 7 ier boesso Deiat 
1673 

Dreack Love test 
177772 000236 CMPB = STORE1, #236 

Q +4 : H IF NO ERROR CON CONDITION 

Fac & EXTREG 1 BY INTERAUPY LocIe. 
iRENSEN ex WHEN Y Ae eET ) 

o00002 173744 1S: BI BHORLY, aHOCSR sWAIT UNTIL RELAY CLEARS(DROPS) 

000004 173734 SWDENAB, AWDCSR 
Q +4 ; BRANCH IF a CONDITION 

RROR Dat, 
sWHEN RELAY DROPS (APPROX. 1 MSEC) IT 

= AND APPROX. C LATER WOENAS GAIN 
sr RS, :ST i TIME TO ALLOW 

FUNCTION TO OCCUR 

+4 fist IF_NO ERROR CONDITION 
NOT SET 

; WDENAB BY START L OS TEs RUT SHOULD NOT SET WORLY AGAIN 

173714 i. SWDENAB , dWOCSR 

173702 BIT LORLY , ou 
+4 ; 

173670 BIC SWOENAB, WOCSR FORCE CLEAR WORLY 

J
G
 8s
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000010 00S31e 
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E04 
HiFERRUPY TEST=-FEED BACK LOOP 

s Fosgeueponannsapesonenssnnencececsreceeumapeeneserecnaazeenees 
; TEST 22 EXTREQ WITH INTERRUPT TEST--FEED BACK 
fo RR Rd RS 

tst22: SCOPE 
MOV #10, ICOUNT ; ITERA TION ¢ 
MOV #22 ERTSTN ST & FOR ERROR REPCRT 
MOV 8SCP22, RETURN LOOP RETURN ADRS 

ScPe2e: 

THE F T NSERTED--OR USE JUMPER PLUG 
PTH OTD F Be ae 10.¢ OF RELAY) 
:PIN : TO P oF TO 
:PIN 19 P Nat A a 
*PIN 10 TO PIN 3 én RELAY) 
sPIN 11 19 PI B SHITCH (R (RES BRT S.1 TO N.C. OF RELAY) 
PIN TpPiW i IstiRt Fe OF RELAY) 
>PIN 17 TO PIN 16 cc ft FOR ABENGE) 
*PIN 15 TO PIN 14 (DATA 1h ) 

Periititiitiitttiitt 
: SWITCH 
5 ekeREE 

ae
ss
e 

a
 

25°
 G

RAS
S 
gR

EE
II

EE
NR

 

: ; 

i 

;WAIT UNTIL INTERRUPT 

; INTERRUPT DID NOT OCCUR 

tore aWOIv sRESTORE WOIV 

TEST 
peer Ie NO CONDITION 
& f NOT CAUSED BY FLAG 

i PxTREG F as CONDITION 

Dee tee 
FORCE WORLY 
WAIT utice LOOP CLEARS 
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MACYLIL 27(732) 15-0CT- 1:28 
Pl T23 i oT acer jtis TRENCTSTOR TEST 

eiiittttiiiiitttiitiiittttititiiiiiititiitiiittttititii¢ittiityy 

TEST 23 WO TRIGGER 0.S. TRANSISTOR TEST 
1 nar | peemammmmas scmnecummammaas scauammaccmemmmmnrnet: 

104400 tsTe3: Se ge ee we ee en 
Scp23: ;SCOPE LOOP RETURN 

3 

g 

;THE FOLLOWING JUMPERS US BE_INSERTED--OR USE JUMPER PLL'S 
ii TO PIN : (= cy +3 
:PIN 5 TO PIN ? ( 

i NI we POIN'S ¢ One 
BIN iT ? 10, i ? fied 8 $1 “Sua Tea ae TO N.C. OF RELAY) 

ip Nat i? Pr ie Ist } _— 
PIN 15 70 PIN 1 BEN ia 14 eee FOR ibe 

OPEN “cH F 

173400 ge Y,QWDCSR 
Q +4 ee oe NO _ ERROR SOND TZON 

173366 SHOENAB ’ 
ie = a 

SWAIT UNTIL REMSEN 
RS, HOLDUP s STALL SUFFICIENT TO ALLOW 

35 Tcer RS, HOLDUP ;STALL Soe Tre To. TO ALLOW 

173330 I SREMSEN, AWDCSR 
Fe +4 H IF clon Ts ores ERROR CONDITION 

173316 IC SWDENAB, SHDCSR 

an ee 
+ FORLY NOT NO _ ERROR corer yon : = 

i eo. 
sUP DATE. er 

- Bi sme * 158 RS, HOLDUP sSTALL SUEFICIONT TH TO ALLOW 

173270 
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-MAIN. MACY11 27(732) 
DBQAAA.P11 T23 WB faiccer b's °’reonetstOR Test 

000014 CONTT: 
16 

GO4 

#340 (SP) RESTORE STACK 
scontT, =( 

#163414" ; 

tRERSEN, aWOCSR ° 

ERROR 
i SOU) 8 BE opin PE PEVENTING Reh RENSEN EET TING 

FALSE RTI _,STOP UP DATE SEQ 
“RESTORE TRAP CATCHER 

Rx ton'D error See CONDITION 

oR tate UNTIL LOOP” LOOP CLEARS 



EED BA 

O4400 

Gieze; gonna, gover 
1608 Soe064 912767 006072 004566 

#
5
 

Bis 00607e 900004 012210 
1813 006076 000137 007276 

HOY 
~-MAIN. MACY11 27(732) 15-OCT-76 PAGE 47 
DBQAAA.P11 Te4 END K t EB oP reer 

; RELAAAAEALLEAALESLALESSLSLA ALLAAH SE LAALALE LALA SSAA LEAS SALLE LEE 
TEST 24 ENO FEED BACK LOOP TEST 
jHERSERDSSEEEREHEREREEORORHOOEEESEHEROREEEOEEEHEREEEORHHREDESEOS 
tsTe4: 

By Ua, LIST OT eon pcr 
oat MOV eSCcPe4, RETURN SCOPE LOOP RETURN ADRS 

TYPE NEXTST 
IMP deMONle 
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j RHRERERALALE REA EEA RAAAELAA AAA AEA RARE ALAA RAAR ER RAREE EERE ERE EES 
TEST 25 RESTART TEST 
AIitiititiiiitiiiitiiitetetttititiiiiitittttttt ttt rt it iii ty 
tsT2s: SCOPE o's aaa : 

HOV RBSTERTOTN eave TEST § FOR OR ERROR_REPCRT 
a, MOV eSCP25,RETURN ;SCOPE LOOP RETURN ADRS 

; THE FOLLOWING JUMPERS MUST BE INSERTED--OR USE JUMPER PLUG 
; I § toner TO C OF RELAY) 

3_( 
IN 
Ind A SHIT 
Nd itstaRt S. 7 16" 

sBIN 16 (CLOCK IN FOR WOENAB) 
PIN 15 TO PIN 18 (DATA IN FOR WDENAB) 

1 HHHGHHHHH HEY HBHHHHHHHHBHEEE 

;CLOSE SWITCH 
itrttittiiticiiiiitititierti ty 

Fee oer emp Bay BRANCH TF NO ERROR CONDITION 

N 10 TO .0. 
ETN 1 Th’p (RESTART S.T. TO N.C. OF RELAY) 
PIN in” -C. OF Y 

=
 

U
N
 

=
 

BIS ENABLE RELAY 
CR Cs, aa Shia LOCATION FO FOR RESTART ADOR. 

ars 3 VEL aie f UPDATE SEQ. gif ol ae 
ISR STALL SUFFICIENT NT TIME 10, TO ALLOW 

FUNC 
apoun neces Force CLEAR WORLY 
(PC)+ ’ WAIT unite “CRUNCH” OCCURS 

4
3
 

;RESTART DID NOT OCCUR 

TOTS LOCTRP 
DBROMADD, J#LOCTRP 
+4 BRANCH IF NO ERROR CONDITION 

me tWRONG RESTART ADDRESS 
W604 ;RESTORE’ TRAPCAT 
#RTNTST, SP) 

(PC)+  ;WAIT UNTIL LOOP CLEARS 

ss ai 
SR
EI
IY
y 
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-Pil Te6 END RESTART TEST 

5 HEE EE 9 J SE 
;TEST & END RESTART TEST 
59 3 a 
tst26: SCOPE 

aby #1, ICOUNT s ITERATION COUNT 
MOV #26, ERTSTN :SAVE TEST # FOR ERROR REPCAT 

Sa
23
 

ce 
Fe
e : MOV #SCP26,RETURN ;SCOPE LOOP RETURN 

i 
r 

1675 

ie SCPe6: 

1 oo0004 012246 TYPE ENOTST 
1880 000137 007276 IMP dsMONle 

166s .SBTTL MONITOR 

16es OO mates ae teare ok ie aecer bts De tmaetiia iii er erite 

4 FY POSTS SETETETT TTT ESTE TTT TTT TT TT TTT TTT TTT TTT TTT TTT TTT TT TTT TTT TTT TTT TTT 

ag 1 
1891 006346 RESET 

1835 tea rere 171414 pov soEGE ps SPENITOR AT LEVEL 7 . 
igs Goesee Oooo Olzeu3 TYPE ‘HOME’ ;HOME UP AND ERASE 

18% 006366 000004 011054 H: TYPE HEADER 
l ROE 006370 H+ sHEADER TEXT GETS WI NPR’S 
1b Reios «peaese | bors4B me BRELOD, Dat OEE DEFAULT PARAMETERS 
1900 006404 MON1.0: 
190 011 MOV WBEGIN SP ;SET UP STACK POINTER 

ie 8 1 a Key TO RO vat 
1904 16 122700 000104 “"#’D,RO :D = DEFAULT PARAMETERS 

130 Bees 007340 is ,O8DEFAULT § ;SET UP DEFAULT PARAMETERS 

1908 nae 900120 1S CMPB sé PP, RO sP = PREVIOUSLY SELECTED PARAMETERS 

tea gavese 2s: BNP 3S AON10 
isis oes - 123 3S: chp 8's RO S$ = GO THROUGH AND SELECT PARAMETERS 

1913 es 000116 Be ron 8 :N = START AT THIS TEST # 

191 011645 ,MSGC 

isle Olere oow412 172564 AecPro TNUM, FIRST. TST 
i Boer 1 ER 3m, : 
1 7% 1 7 RELOD: .ASCIZ “*RELOAD FOR HEADER TEXT” is Be Be me oy bewi0s Oodle 
1 

- EVEN 
;SET UP TEST PARAMETERS 
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007340 
011645 

172504 

: 004310 172510 

172464 a 
§ 

: 

172360 

Ei 

172326 

Teale 172304 

MONI: 

qub
aig

 
 S

SR
ER
RO
RR
IA
R 

JSR PC, a8DEFAULT = ;SET_UP DEFAULT PARAMETERS 
TYPE  ,MSGO :FIRST TEST & 

ACCEPTO ;ACCEPT TEST NUMBER FROM KEYBOARD 

TST = OCTNUM ; TEST FOR DEFAULT 
BEQ MON3 ‘BRANCH ON DEFAULT 
MOV OCTNUM, FIRST. TST sLOAD FIRST TEST # 

TYPE MSGI ;BASE ADDRESS: 

ACCEPTO sACCEPT BASE ADDRESS FROM KEYBOARD 

TST OCTNUM 

Ry Beth worse 
ISR PC, WDAODR 

TYPE , MSG2 ;ACCEPT INTERRUPT VECTOR 
ACCEPTO 
TST OCTNUM 

cay OO NL WOIBAS 
JSR Pe wovee 

,MSG3 : PRIORITY 
TO ;ACCEPT bo PRIORITY 

OCTNUM TEST FOR 
MONS *BRANCH ON DEFAULT 
OCTNUM 
OCTNUM 
OCTNUM 
OCTNUM 
OC TNUE 

TNUM,WOPRT § ;LOAD PRIORITY 
OC TNUM 
837 QSOCTNUM  ;CLEAR TNZVC 

THUM,LESS1! § ;PRIORITY TO ALLOW WO INTERRUPTS 

TIME OUT VAL 
/ TaccePT DECIMAL # FROM TTY ? tNUM 

| : ON DEF RULT 
DeChun RUA, TIMOUT : N NEW 
MSG6 STRIGER VALUE 

J PC DACCEPT ACCEPT DECIMAL # FROM TTY 
T DECNUM 
Q MONG BRANCH ON DEFAULT 

MOV DECNUM,TRIGER PUT IN NEW VALUE 
TYPE ,MSG7 * CLOCKF 
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72278 

es 
a: 

+ 

LOY 

15k PC DACCEPT ACCEPT DECIMAL # FROM TTY 
T tNUM 

BEQ sBRANCH ON DEFAULT 
CYCIK: che a , DECNUM 

MOV a1 .,SEC1 _ ;SET UP 1000 HZ CONSTANTS 

nov #10000" Set10 
cyc200: CMP #200. DECNUM 

BNE cyciod 
MOV #-200. ,SEC1 ;SET UP 200 HZ CONSTANTS 
MOV #-1000. ,SECS : 
MOV #-2000.,SECIO ; 
BR OUTDEC 

CYC100: CMP 8100. , DECNUM 
BNE cycso 
MOV ee - + SEC ;SET UP 100 HZ CONSTANTS 
MOV 8 2 SEU : 
MOV #-1000:,SEC1IO ; 
aR OUTDEC 

CYCSO: CMP 850. , DECNUM 
BNE cyced 
MOV 8-50. ,SECI ;SET UP SO HZ CONSTANTS 
MOV #-250: , SECS : 
HOV 8-$00. ,SEC10 : 

CYC6O: CMP #60. , DECNUM 
BEQ ;BRANCH IF NO ERROR CONDITION 
ERROR *UNASSIGNED CLOCK FREQ. 
MOV #-60. ,SECI >SET UP 60 HZ CONSTANTS 
MOV -300: , SECS : 
MOV #-600.;SECIO ; 
BR OUTDEC 

QUTDEC: MOV DECNUM,CLOCKF  ;PUT I VALUE 
MON? : Tre 9 rnise8 RESTART ADDRESS 

“ACCEPT RESTART ADDRESS 
a © oct jTeST Fe FOR BuLT 

Q MON] 

ASK FOR BY DYNAMIC THU QUAD ON PUT YN fe AME 

MONIO: CLR ERRCNT 
TYPE SET DYNAMIC SWITCHES 
KEY. T0.RO i TYPE ANYT 
CMPB «83, RO : TES FOR ROL C 
BNE MONL2 
JMP MONI. 0 ;RETURN TO MONITOR IF tC 

MONI2: MOV FIRST.TST,RO |; TEST FOR DEFAULT 

itd eRe? T spon Ita NORBERT IS ONE 
MON13: Rov FIRST: Ta, ERTSTN’ 
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12660 
12660 

DEFAULT: 

LODIV: 

LODMSC: 

DIVS: 

MO4 

MOV TSTABLE-2(RO), J#RETURN 
ADC #24, JURET 
IMP JTSTABLE-2(RO) ;JUMP TO SELECTED TEST 

UTILITIES 
Mov $LEVEL6, WOPRT 
MOV #LEVELS,LESS1 
MOV #DFLTAD/ RO 
JSR PC, LopAb 
MOV #DFLTIV, RO 

yee EE LORY 
J PC, LODMSC 
RTS PC SET UP DEFAULT PARAMETERS 
MOV (RO)+, CLKIV 
MOV (RO)+;CLKIS 
MOV (RO)+)WOIV 
MOV (RO)+;WOIS 

RS) ose fo 
JSR PC, LODAD 
RTS PC 
MOV (RO)+, CLKCSR 
MOV (RO)+’ VOID 
MOV (RO)+,WDCSR 
MOV (RO)+;WODAT 
RTS PC 
MOV (RO)+, TIMOUT 
MOV (RO)+; TRIGER 
MOV (RO)+; CLOCKF 

mE 
MOV (RO}s? Kb 
HOV (RO)+, SECiO 

E 
Rov 3(RS)+,(PC)+  ;FETCH TIMEUP COUNT 

JSR RS, SCALE SCALE TO CLOCKF 

BPL Tl ’ ;WAIT FOR TICK 
BIC #FLAG,ACLKCSR ;CLEAR DONE 

Re OO I BRBNCH TE NO TIMEOUT 
RTS RS : 
CMP # , CLOCKF 8 ie 1KC 

t 

ee W200, ,cLocKr =} 1S CLOCK a, ie Stak ane XCN *CLEAR LOCATION 
CMP TCNT, #5 CAN YOU DIV 5 
(oe 44 i BRANCH I CONDITION 

OR TRY HIGHER CLOCK FREQ 
INC XCNT sINCR SCALE LOCATION 
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Shae Copese bBErEP ogg005 177672 i #5, TCNT jDIV. BY. 5, . SUCCESSIVE, SUBTRACTION 

Ne ie 171436 177654 OUTI: FL bis TCNT iB 1 esp rave VALUE TO TCNT 
- VALUE HAS "BEEN SCALED ('1/5) Bed

e 

B 
ase

 
1 

S181 171414 HZ100: fhe en , CLOCKF iI CLOCK cK_@ 10 100 HZ 

} ene XCNT $I Gre Ger HIE ccone «= Fee Sea 
e105 007674 002001 BG +4 i BRANCH PL 0ek ERROR CONDITION 

si porere nee 171400 DIVIO: FRC XCNT PINCR TION 
108 007704 ibe76? 9000 poole 177612 SUB #12, TCNT sDIVIDE BY ts TUCtESSIVE 5 SUBTRACTION 

e110 00771 OO1401 BEQ OuTe tg 
iy i DIVi :15 IT Beet 

elle 16767 171356 177574 oUT2 HOV ent TCNT et iNOy SCALED VALUE TO TCNT 

sia 007739 00046 EXI 
ells e276? 000062 171334 HZS0: CMP #50., is CLOCK a 50 Hz 

sts eae 7 171336 ENE XCNT *CLEAR SCALE LOCATION 
eli8 O07 1 000024 cH TCNT, #24 CAN YOU DIVE 20? 

cte3 Oe 104000 ERROR TOR HIGHER CL i 
Piel SO ER 71320 DIv20: INC *INCR SCALE LOCATION 
2lee 007764 162767 hooey 177532 SUB #24, TCNT ‘DIVIDE BY 20, SUCCESSIVE SUBTRACTION 

ci tuerre cay 17 Bat et eters? a 
2125 010000 100367 BPL DIveO :15 IT POSITIVE 
2lep O10002 016767 171276 177514 OUT3: MOV XCNT, T 
ele? “VALUE HAS geen ScALeD ( 1720) 

128 010010 000431 BR EXIT 
eie3 o1001e 022767 000074 171254 HZ60: CHP #60. , CLOCKF S CLOCK @ 60 HZ 

sty stees 193000 FEROR Seance ) Hos GeEN nes ioneD AN AN UNASSIGNED VALUE 
2132 O10024 005067 171254 CLR XCNT CLEAR SCALE LOCATION 
els 01003 26/67 177470 00020 CMP TENT, #20 :CAN YOU DIVE BY 16? 

Size 10048 104000 ceron POY TGHER CLOCK FREQ oon 
e136 010042 005267 1712 ! DIVI6: INC XCNT *INCR SCALE LOCATION 

stg Glee deeres Garaae S750 fegyvowr PINTO BY Uwetca aoa 
2139 BOOED 001401 BEQ OUT4 21S i} ZERO 
2140 010062 100367 BPL DIVI6 15 IT POSITIVE 
2141 O10064 016767 171214 177432 OUT4: MOV XCNT. TCNT 
1g “VALUE HAS BEEN SCALED ( 1/16) 
143 010072 o00400 BR EXIT 
he 010074 o0020S EXIT: .. RTS RS 

1 “THIS UTILITY TES TRIGGER ( TH OF TIMOUT) 
ei? o1 16767 171166 171174 Thies MOV CAE CROUT TRI . START CILATION OF TRIGER 
148 rated 7? 171174 CLR XCNT 

2149 O10110 026727 171164 000000 CMP TTRIG, #0 CHECK FOR VALID TIMOUT 
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1 101 1 +4 : H IF NO ERROR CONDITION 
1 101 ERROR ; +P TOUT FENNOT BE ZERO 

i253 101 ge ayia tonic 1 sot RIG toIvi 20 SSIVE SUBTRACTION 
: i i ; ? 171140 ! tie G CaN TY be Subriactes AGAIN 

1 1 ie s TH HS tt POSITIVE 
1 10144 016767 171134 171120 OUTS: MOV XCNT, TRIGER *TRIGER IS NOW ONE 20TH OF TIMOUT 
158 101Se2 RTS PC | 

160 
ie jRCCEPT DECTINAL NUMBER FROM TTY, UP TO 10000. 

H 171114 ae DECNUM sCLEAR DECIMAL NUMBER LOCATION 
164 RI, -(SP) SAVE Ri 
165 MOV RO; (SP) : SAVE 

is a . 
168 “KEY. TO. RO sFETCH AN ASCII FROM KE 
169 000003 CMPB RO, #3 CONTROL C? 

17 OO64O4 3 38MON1.0 
i 1 AD.2 CHP 8177, RO ;TEST FOR RUBOUT 

174 000015 al a] TEST FOR <CR> 

17% 000040 cxpe 840 EXIT IF SPACE 

if 000000 ie comp sTEST FOR VALID DECIMAL NUMBER 

: 000071 chee BOD 

He 177760 Bic yi »RO ;CONVERT ASCII TO DECIMAL 

: 171022 a RI, DECNUN 

1 
5 171012 CNUM, RI gi 

183 023420 +10000 »R1 ala ; pied 

19 ° + EOMOER OER Fcteos ppb. 
igs ACPTD. 1 SEETCH NEXT CHAR 
133 ie. 012304 RUBOUD: ry azo 5 * TYPE? 

1 i CARGD: MOV Ri, DE iP LACE CIMAL NUMBER HERE 
: ax MOV (SP)+, sREST 
1 3 HOY (5P)+)Ri “RESTORE Ri 
1 02 5 PC 

sSTALL FOR “X" MILLISECS. 
if HOLDUP: aM Stash, * 
1 HOLDIT: 0 sMOVE PASSED ARG. INTO HERE 
rf oog200 SR PC, SCALE 

eons 01 000001 177764 ROD BAS HOLOIT 

ene ne we ee eee 
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MACY11 Ate 1S-OCT-76 11:28 PAGE SS 
MONITOR 

x a ff tr aaa sSTORT COUNTY TRANSITIONS 
re 000010 170636 SVCLL: BEINCLK, BHODAT ck FoR Ve fr t 

? 177740 pet HO Ott Oop evERY ROMS T ON 

000010 170620 SVCHL: : SMNCLK,QWODAT  ;CHECK FOR O STATE 
774 Q SvcHL LOOP UNTIL MNCLK=1 

000010 170606 SVCHH: Bir SMNCLK, @HDDAT ie foe, 0 STATE 

177710 ei ROLOIT EVERY 1 L TRANS SI TION 

000010 170570 SVCLH: ; SMNCLK, QNDDAT cues FOR 1 STATE 
BNE SvcLH LOOP UNTIL MNCLK=0 

VCHH 
OUTMN: RTS RS 

-THIS UTILITY SCALES HOLDIT BY 4/5 
EY 000074 170636 in ent ee are IS IT 60 HZ? 

1 
17 coooca CMP HOLDIT, 80 ; CHECK FOR VALID NUMBER 

Fon +4 ; BRANCH F NO CONDITION 

177640 000005 HOLDIT, 85. ils pot THAN 5) 
Fa OUT HOLDIT AS IS 

1 MULTY: I UL TEL Y 
i rani RSL HOLD T mt PLY BY 

177612 2 #5. ,HOLDIT sDIVID BY S, SUCCESSIVE SUBRTACTION 
Bie 1 ee iT ; CAN BE SUBTRACTED AGAIN? 

T YES 
tbep 170560 177574 OUT6.1: HOV ,HOLDIT *HOLDIT IS NOW APPROX. 4/S OF ORIGINAL 

OUT: RTS PC 

UTILITY BY S/ 
; oie somgs ema & § (IS 17 60 HZ ? 

T,X T i tov tt int ;SAVE HOLDI 

vem: 
rT E RoR Hoot 
105 Ss FC 

=NEW WATCH DOG SSES 

wonoon: Ay” Wet, CERES 
HOV a 1D 

nOV OA 
ADD #2, J8WDBASE 
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Pll MONT TOR 

010642 013767 001306 170342 MOV QSWDBASE , WODAT 
010650 000207 RTS PC 

:NEW WATCH VECTORS 
1 14 WOVEC: MOV pony 
1 1310 ADD TR ibns 
1 MOV 1S 
1 ADD 
1 MOV x I IV 
1071 131 ADD #2, J8WO 
i 001310 1 HOV SaHOIBRS, Is 

1 B8: , T 

HP SRR 
1 ih : hey! poder 9 T reesoe TURN a eM EAR 
i TIME Bre $100, aCLK 
! aes ccs or Mii INTERRUPT “RETURN HERE™ 

1) 1 : 
11 70174 , @CLKCSR NTERRUPT ENABLE 
1101 1 P ifthe BELT 
11014 16 O11 SP). ;CLEAR OUT “RETURN HERE™ 

i t RESTORE TRAPCATCHER 

it CSR CLEAR TICK 

11052 RETURN TO PROGRAM 

“e+MAINDEC-11-DBQAA-A-D” 

-ASCII “e*DYNAMIC SWITCH SETTINGS” 

-ASCII “e SR 1S HALT ON ERROR™ 

-ASCII “e SR 14 SCOPE LOOP” 



EOS 

INHIBIT ERROR PRINTOUT” 

INHIBIT ITERATIONS” 

SHORT ERROR REPORT” 

<N>,FOR START WITH THIS TEST NUMBER” 

(D> ,FOR DEFAULT PARAMETERS” 

<P>,FOR PREVIOUS PARAMETERS” 

<S>,FOR SELECT PARAMETERS” 

SR 13 

SR l2 

SR 11 

“eeD,P,S,N,? = 

“*TEST NUMBER: “ 

“*BASE ADDRESS: “ 

“eeTYPE: 

"e 

"e 

"¢ 

t 

"e 

"e 

"¢ 

ASCII 

ASCIT 

ASCII 

-ASCIT 

ASCII 

-ASCIT 

ASCIZ 

ASCIZ 

-ASCIZ 

FSTART: .ASCIZ 

MSGO: 

MSG! 
—
/
O
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“eTIME OUT VALUE IN MILLISECS+TOLERANCE:” 

“*TRIGER VALUE IN MILLISECS(S~ OF TIMOUT VALUE):” 

“*CLOCK FREQ IN HZ:” 

“eRESTART ADDRESS:” 

“* ERRORS DETECTED: “ 

“eWD PRIORITY LEVEL: 

S <40> «40> «40> 

"e INTERRUPT VECTOR: 

“*SET SWITCHES” 

“END TEST” 

"2" <CR><LF> 

ASCIZ 

ASCIZ 

ASCIZ 

MSGS ASCIZ 

MSG6:  .ASCIZ 

17 MSG7: .ASCIZ 

MSG8:  .ASCIZ 

ERPC ASCIZ 

HOME: .ASC <a) 
BELL: ASC ) 
NEXTST: .ASC 

ENDTST: .ASCIZ 

CM: -ASCIZ 

= it 
CRLF:  .ASC 

tL MONITOR FILES 

“+ERROR PC “ 

« 
« 

MSG4: 

1S 

ms O 
T
i
 

MESSAGES 
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;EMULATOR DECODER ROUTINE 

EMTDECODER: 
MOV Rb, - (RB) ; CATE PC_ON STACK 
SUB #2, ORb ‘Por PC TO EMT inet 

ay By fees HELPP eR OE Get Lan 
BL Thy ; BENCH IF WITHIN LIMITS 

; EMTOK eo ans ~~ sEMT BRGUMENT x 2. 

eee Bie Ha 7 ORb FORM ADRS” OF ROUTINE ADRS 
pasceC HOY 9(Rb) Re :PUT ROUTINE ADRS ON STACK 

Ths FOR ET 
EMTAG: *BEGINNING OF EMT TABLE 

-BLKW 20. ;RESERVE 16. WORDS FOR ADRS LIST 

HLT 111s 
2 T14 
ERROR: ' 

012170 TYPE ERPC 
HOV asP, (PC)+ sSAVE ERROR PC +2 

ooo002 177770 cota SUB 82, ETMPO ‘CORRECT PC 
MOV TTY, -(SP) : SAVE 

g12eae MOV ase TTY TYPE IN OCTAL 

100000 165074 PERRPC: BIT sHLTSW, SR feey FOR HALT ON ERROR 
BEG ERRLOP : IF NO HALT 

ERRLOP ' 
040000 165062 BIT BLOPSH, SR TEST FOR SCOPE LOOP 

001100 a SAECIN % ;REINIT STACK POINTER 
ibbobe 165254 HOY LESSi PS WD PRIORITY MINUS ONE 

1: RTI 

ERTSIN: 6 CONTROL FLAG -1=MAP ERROR 
eECOPE Sop AND CONTROL subrourrie : 

165642 SCOPEC: TSTB  aTKS 
BPL SCOPEH 

165636 “ie MOV TKB, (PC)+ 

ongen9 177770 "Bic #200, DTMP 
1 000003 CMPB OO s«éODTMP. 83 

1. 
Babocd 164766 SCOPEH: BIT serra oR TEST FOR SCOPE 

BNE SCOPEB ;BRANCH IF SCOPE SELECTED 
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86 012604 032767 OO4000 164756 BiT #BIT11,SR 
Olebl2 OO101S BNE SCOPEA 

3 O12b14 026767 000036 000032 CMP SCOPEF , ICOUNT 

pt 7 COO02E ie 
1 SCOPEB: TST 
rl 1 65140 MOV (SP)4 + PS" 

i +44 18 SCOPEG nov see TURN 
1 7 SCOPEA: CLR se et 

01 Ol RTI 

atk O12654 900001 ICOUNT: 1 
Oise 1334 RETURN: ST1 
12662 TSTABLE: 

012762 =.+100 

sACCEPT OCTAL NUMBER FROM TTY 
Tt. ACCEPTO: 

000116 CLR OCTNUM 
MOV R1,-(SP) 
MOV RO, -(5P) 

ACPTO: CLR Ri 
0.1 KEY. TO.RO 

000003 CMPBséRO, #3 
BNE A0:2 

006404 INP @8MON1.0 
000177 A0.2: 8177,R0 

000015 RuspouT 
cart 

aude Cane 
000000 RO, 80 

RUBOUT 
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+ SPOP RETURN PC 
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; TEST FOR ITERATIONS 
sEXIT IF ITERATIONS INHIBITED 

sTEST FOR COMPLETION OF ITERATIONS 
TYERATION COUNT 

;RESTOR PROCESSOR STATUS 

SET UP S00RE RETURN COUNT 

; NUMBER OF REQUESTED ITERATIONS 
TyON COUNT 

AULT RETURN 
GINNING OF TABLE OF TEST ADDRESSES 

TEST ADDRESS LIST 

;CLEAR OCTAL NUMBER LOCATION 
;SAVE R1 
SAVE RO 

;FETCH AN ASCII CHAR FROM KEYBOARD 
sCONTROL C? 

;TEST FOR RUBOUT 

;TEST FOR <CR> 

;EXIT IF SPACE 

; TEST FOR VALID OCTAL NUMBER 

;CONVERT ASCII TO OCTAL 

;CHALK’M UP 
;FETCH NEXT CHAR 

; TYPE? 

PLACE OCTAL NUMBER HERE 

RESTOR RL 



-MAIN. MACY11 27(732) 
DBQARA.P11 

a8 013104 
4. 

O
O
O
0
0
0
0
0
O
 

e
e
 

ee
 

GW
IW
IG
IU
) 
W
I
I
G
)
 

b
+
 

B
+
 
b
+
 
P
e
 

b
=
 
P
B
 B
e
 

KO
RY
 
E
R
R
 

WI
ES
E 

FE
SS
 

W
W
W
W
W
W
 
W
i
l
 

e
b
 

B
t
 

h
t
 
O
t
 

R=
 
0
 

F
S
 
b
e
 

h
e
 

e
e
 

ee
 

=
 

h
e
 
B
e
 

ae
 
P
e
 

b
a
 

e
e
 

e
t
 

= 
=
 

b
o
 

=
 

B
e
 

e
e
 
e
e
 

e
d
 

h
e
 

pe
 

es
 

FE
 

ev
en
t 

i
 

We 
REM

 P
RRR

R 
EE
S 

Sa 
R
a
t
e
 

ae
 

MONITOR 

g
E
 

get 

ade 
15 

ie Oy 
HB Be 

be oeT-76 11:28 PAGE 61 
LES 

165272 

165266 
AGRSRE 165264 

1 
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20000 
ooo 

000001 

000137 

165166 

165162 

013270 

ie 
001 

164406 

10S 

Of Ta: 0 
;FETCH AN ASCII CHARACTER FROM KEYBOARD 

T.KEY.T0.RO 

TTYFLG: 

- I0T: 

-REST: 

a ASCII 

000000 000000 PRINT: . 

PRINT3: 

isre arks 
MOVB aTKB, RO 
MOVB TKB, aTPe 

6 #177600, So-Ro 

; TEST FOR R TRANSMITTER DONE 

TSTB : 
BPL TYFLG 
RTS PC 

MOV TY,. 
BIT witia sR 
BNE TERM 
MOV a6), TTY 
CMPB a3 tTTy) 
BEQ . TERM 
STB (TTY) 

Q . TERM 
CMPBsé#1, (TTY) 

; fest ay) 
Q CRLF 

STB Ss MTPS 
BPL 4 
ae (TTY) +, aTPB 

. MORE 

WY OTHY.-(6) 
MOV 1 can 
BR . MORE 
MOV (6)+, TTY 

ie sey ) 
MOV TTY 
JSR TYFLG 
RTI 

«CR><LF><1> 

0,0,0,0 

-BYTE 0,0 

#1,PRINT3 
+ 

000001 177770 PRINTR: ove 

ERTL FOR KEYBOARD 
sFETCH CHAR 
sECHO 
sr FoR 

IT ASC 

5 SAVE TTY 
; TEST FOR INHIBIT PRINT 

+ EMT RAT ; TO BE TYPED 

; TERMINATOR? 

;RESTORE OLD SEQUENCE 

;SET UP CR LF 

;WAIT FOR DONE 

;SET ZERO FILL SWITCH 
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Pll 

RTI EXIT 
RSTPC: 0 
RSTPSW: O 

: ECtED WER FY STATUS-IN IS ee eRe” PRECENTED ae stATUS 
PFAIL: SAVRG a 

164236 HOV SPARUP By 

-POWER UP ROUTINE 
PWRUP: NOP ;PATCH ANYONE? 

HOV SAVR6, R6 

164216 MOV #PFAIL, 24 ;RESTORE POWER FAIL VECTOR 
CLR (PC)+ 

Bec we 
BNE 4 
TYPE PFLD 
MOV (SP)+,PS 
HP ORETURN 

051105 PFLD: .ASCIZ “*POWER FAILED+” 
042514 

. END 
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13a 1S46 
e0es 

1997 2003 2009 2016 

1023 += 1027 1050 i 
1306 13e8 =: 1331 1 
1389 1393 1398 =—s_:140 
1491 1495 1498 —s«1S2e 
1635 1639 1649 =: 1656 
een 1840 =: 1854 1859 

12e55# 1277% 1315*%  1368% 
1875# ec036% 24728 

2236* 2237 e240% 2246 

1579 1587 1641 1643 

2163% 

2247 % 

1659 
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