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ICENTIFICATION

PRODUCT CCDE: MAINDEC-11-DZKW8-G-0

PROBUCT NAME: KWll-P REAL TIME CLOCK TEST

DATE RELEASED: DEC. 21,1975

MAINTAINER: DIAGNOSTIC GROUF

AUTHOR: JOHN RODENHISER-JIM LRCEY

REVISED BY: W.F.KELLICKER  RUG 39,1974
nosotees T NoviEieR

COPYRIGHT (C) 1973,1974,1975, DIGITAL EQUIPMENT CORP., MRYNRRD, MASS.

THE INFORMATION IN THIS STATEMENT IS SUBJECT TO CHANGE
WITHOUT NOTICE AND SHCULD NOT BE CONSTRUED RS A
COMMITMENT BY DIGITRL EQUIPMENT CORPORATION.

ACTUAL DISTRIBUTION OF THE SOFTWARE DESCRIBED IN THIS
COCUMENT WILL BE SUBJECT TO TERMS AND CONDITIONS TO
BE ANNOUNCED IN SOME FUTURE DRTE BY DIGITAL EQUIPMENT
CORPORATION.

DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR
RELIABILITY OF ITS SOFTWRRE ON EQUIPMENT WHICH IS NOT
SUPPLIED BY DEC.

THIS SOFTWARE 1S FURNISHED TO PURCHASER UNDER R LICENSE

TO USE ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITH

INCLUSION OF DEC’'S COPYRIGHT NOTICE) ONLY FOR USE %? SUCH
NG

;YSBEH EXCEPT RS MAY OTHERWISE BY PRIVICED IN WRI
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COl

RBSTRACT
S FROGRAM TESTS THE KHII-P RERL TIME CLOCK. IT CONTAINS

A A M

TOR ADDRESS usxﬁs woxuz "10kHZ, LINE AND
EXTERNAL FREQUENCIES.

REQUIREMENTS
EQUIPMENT

POP-1! WITH KWli-P

STORAGE

THIS PROGRAM OCCUPIES MEMORY FROM O TO 11626.
LOADING PROCEDURE

METHOD

PROCEDURE FOR NORMAL BINRRY TAPES SHOJLD BE FCLLOWED
1. ABSOLUTE LORDER MUST BE IN MEMOR

2. PLACE BINARY TAPE IN RERDER.

3. LOAD ADDRESS #7500 (# DETERMINED BY LOCATION OF LOnDER:
4. PRESS “START™ (PROGRAM WILL LORD).

STRRTING PRCCEDURE
CONTROL SWITCH SETTINGS

CET SuN=1 TO CHLIPPRECE TECTC LIGING EXTEONAL FREJUENIY,
SET SWa=1 TC INCLUDE REPERTASILITY TEST 125 & T2k IF COM 1S PRESENT

STARTING RDDRESSES

200 BASIC TEST

204 RESTART ADDRESS-PRIMARILY USED BY XOR TESTER
210 TIMING TEST

214 DOUBLE OR SINGLE REAL TIME CLOCK TEST. 100KMZ.
220 DOUBLE OR SINGLE REAL TIME CLOCK TEST. IOKHZ
224 DOUBLE OR SINGLE REAL TIME CLOCK TEST. BOMZ

230 DOUBLE OR SINGLE RERL T CLCCK TEST SOHZ

PROGRAM AND/OR OPERATOR AC
S AVRAILRBLE THE PROGRAM WI.L
F LOC. 176 AS THE SOFTWARE SWITCH REGISTER.
C. BEFORE STARTING THE PROGRAM.

Ore

IME
TION
STER
RUTOMATICALLY USE THE CONTENTS
THE USER SHOULD SET UP THIS LO

LOAD PROGRAM INTO MEMORY

S%gDSNIBuE EEGISYER TC STARTING ADDRESS -

;EEgESIRED TO SUPPRESS EXTERNAL FREQUENCY TESTS SET Su0=l.
PROGRAM WILL BEGIN TESTING

OPERATING PROCEDURE
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OPERRTIONRL SWITCH SETTINGS
BRSIC TEST

ON'ERRORS "8 ¢BwiNGe TN T E““’aéi‘f CLPRTNG "R CORPLE o

SWITCH SETTINGS RRE:
SWlS=1 OR UP...HALT ON ERROR
SNIQ:I OR UP...SCOPE LOOP
1 ... JNHIBIT PRINTOUT
1 OR UP...SINGLE ITERATIONS ONLY )
1 OR UP,..ENABLE SYNCHRONIZATION TES/S
1 OR UP...RDJUSTS DELAYS FOR 11,70 OR 1145 WITH MOS OR BIPOLAR MEMORY
1 OR UP...CLK2 PRESENT-EXECUTE REPEATABILITY TESTS

SUBROUTINE RBSTRACTS
SCOPE

THIS SUBROUTINE CALL
BASIC TEST SECTION.
SUB-TEST AS IT IS BEl
IT WILL JUMP TO THE S
KT

THIS SUBROUTINE CALL PRINTS THE ADDRESS THAT TRGS THE FAILING

SUB-TEST AND THE CONTENTS OF THE CONTROL AND STRTUS REGISTER,
COUNTER AND "TEMP™.

IS PLACED BETWEEN EACH SUB-TEST IN THE
IT RECORCS THE STARTING ADDRESS OF ERCH
NG ENTERED. IF A SCOPE LOOP IS REQUESTED,
TART OF THE SUS-TEST INDICATED 8Y “SCOPE™.

ERRORS
ERROR PRINTOUT FORMAT

g&TE SN13'0 (OR OCWN) THE FOLLOWIG PRINTOUT WILL APPEARR ON

PC STATUS COUNTER TEMP
XXXRXX  XXXXXX  XXXXXX  XXXXXX

PC = ADDRESS OF TEST WHERE ERROR _OCCURRED

STATUS = CONTENTS OF COMMAND AND STATUS REGISTER AT TIME OF ERROR
COUNTER = CONTENTS OF COUNTER AT TIME OF ERROR

TEMP = CONTENTS OF RDODRESS “TEMP* USED BY SOME TESTS.

NOTE: NOT ALL OF THE INFORMATION PRINTED IS INTENDED
T0 BE USEFUL FOR EVERY TYPE OF ERROR. THIS IS SIMPLY
A STANDARD ERROR REPORT FOR ALL ERRORS. THE OPERRTOR
MUST REFER TO THE PROGRAM LISTING RT THE ADDRESS OR
THE ERROR FOR R DESCRIPTION OF THE CARUSE OF THE ERROR.

ERROR RECOVERY

WITH SWITCH 15=1 (OR UP) THE PROGRAM WILL MRLT ON AN ERROR.
DEPRESS “CONTINUE™ TC RESUME TESTING.
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9.1

RESTRICTIONS d
OPERATIONAL RESTRICTIONS

FOR PURPOSES OF TESTING THE EXTERNAL FREGUENCY SELECTION IT
15 NECESSARY TO SUPPLY R KNOWN FREGUENCY TO THE EXTERNAL FRE-
QUENCY INPUT. THIS PROGRAM USES THE INTERNAL 60HZ FOR 1TS
SOURCE.  T0 DO THIS IT 1S REQUIRED THAT A JUMPER WIRE BE CON-
NECTED BETWEEN PINS CFL AND DAl OF THE SLOT IN WHICH THE CLOCK
NODULE 16 INGERTED. 'IF THIS T6 NOT OONE, THEN THE PROGRAN MUST
ALWAYS BE RUN WITH SWO=! TO SUPPRESS THE EXTERNAL TESTS.

# JF A SECOND P CLOCK 13 BEING USED FOR TEST PURPOSES, SeT
" SHITCH REG™= GO0 B34 10 ENABLE TESTS Tes AND 126 DBURING

MISCE ‘' ANEOUS
EVbol "ad TIME

BASIC TEST REQUIRES 11 SECONDS PER PRSS W/0 ITERATIONS BB WITH.
TIMING TEST REQUIRES 4 MINUTES PER PRSS.
DOUBLE OR SINGLE REAL TIME CLCCK TEST-DETERMINED BY OPERATOR
SUGGESTED EXECUTION TIMES ARE: .
1. IF THE SINGLE CLOCK TEST IS RUN _WITHOUT BEING FOLLOWED ,
8y THE DUAL CLOCK TEST: 17 MINUTES FOR EACH FREQUENCY (103KHZ, 10KHZ,60KHZ)

2. IF THE SINGLE CLOCK TEST IS FOLLOWED BY THE DUAL TEST
RUN SINGLE CLOCK T%ST FOR _CNE HINUTE (FOR ERACH_FREGQUENCY)
RUN DURL CLOCK TEST FOR FIFTY SECONDS (10 PRINTOUTS) (FOR EACH FREGUENCY)

NOTE: THIS_TIME NOMINAL TIME FOR POP-11-0S
OTHER C.P.U.'S THE TIME WILL VARY

PROGRRM DESCRIPTION

THE PROGRAM CONS*STS OF THREE SECTIOHE: THE BRSIC TEST THE

TIMING TEST AND THE REARL TIME CLOCK TEST. THE BRSIC TEST CHECKS EACH OF

THE INDIVIDUAL BITS IN THE CONTROL AND STRTUS REGISTER, COUNT SET BUFFER, AND
COUNTER ALONG WITH PROPER OPERATION UNDER INTERRUPT CONTROL

(SINGLE OR REPERTED INTERRUPTS) COUNT UP OR COUNT DOWN, AND

REPEATRBILITY. THE TIMING TEST USES ALL CLOCK FREQUENLIES TO

RING THE TELETYPE BELL AT 10 SECOND INTERVALS.

THE CLOCK TEST PROVIDES R RERL TIME CLOCK

WHOSE RCCURARCY CAN BE MERSURED RGAINST AN

ACCURATE EXTERNAL SOLRCE.

BRSIC TEST
TEST DESCRIPTION
TO THRU T9 TEST THAT CSR, COUNT SET SJuFFER AND COUNTER

BITS MAY BE SET AID CLERRED.
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T10 THRU Ti1! TEST FIX(BITS) TO SINGLE CLOCK COUNTER.

Tl2 THRU TIS TEST CLOCK TO COUNT UP.

T16 THRU TIS TEST CLOCK TO COUNT DOWN.

T20 THRU Te4 TEST INTERRUPT MODES.

125 THRU Teb TEST REPEATABILITY 8Y CHECKING THAT THE COUNTER

CONTRINS THE SAME NUMBER OF COUNTS OVER TWO
EQUAL PERIODS OF TIME.

TIMING TEST

THIS TEST USES THE REPEATED INTERRUPT MODE TO RING THE TELETYPE
BELL AT 10 SECOND INTERVALS. FIRST THE BELL IS RUNG RT IC SE-
COND INTERVALS FOR 1 MINUTE USING 1DOMKZ, FOLLOWED BY ! MINUTE
AT 10KHZ FOLLOWED BY 1 MINUTE AT LINE FREQ.(BOHZ OR SOHZ) AND
§§£U=N0=U) 1 MINUTE AT LINE FREQ. USING EXTERNAL FREQUENCY

DOUBLE OR SINGLE REAL TIME CLOCK TEST
SINGLE CLOCK RERL TIME TEST

THE 24 HOUR CYCLE:

THIS TEST TRANSFORMS YOUR COMPUTER INTO AN
ARCCURATE DIGITAL “WALL CLOCK.* R NORMAL
CLOCK’S 12 HOUR CYCLE HAS BEEN REPLACED BY
R 24 HOUR CYCLE.

EXAMPLES OF THE 24 HOUR CYCLE FOLLOW:

ACTURL TIME PRINTOUT
HRS MINS SECS TENTHS+HUNDRETHS OF SECS.
HIDNIGHT 00 : 00 : 00 . OC
08 : 32 : 00 . O0OC
12 NOON 12 «: 00 : Q30 . 00
2:15 PM 4 : 1S 00 . Q0
11:30 M ed : 30 00 . 00

ENTERING THE TIME

THE CLOCK CRN Bt UPDQTED BY HOLOING THE CTRL KEY DOWN
AND TAPPING THE T KEY, THE CTRL KEY IS THEN RELEARSED,
AND THE STARTING TIME IS ENTERED.

THE MOST SIGNIFICANT uoun DIGIT 1S Enreneo FIRST.
THIS DIGIT MUST BE A 2ERO, R ONE OR
THE LEAST SIGNIFICANT HOURS DIGIT IS ENTERED NEXT FOLLOWED BY
THE TWO HINUTE? 31011 FOL ou;g BY THE TWO SECONDS oxcxr

THE FRACTION OF A SECOND DIGITS ARE NOT ENTERED. THE

USER WILL ENTER A TOTAL OF SIX DIGITS WITH NO SPRCES, COLONS,
OR ANY OTHER CHARACTERS BETWEEN DIGITS. THE USER MUAT
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279 ENTER A TIME THAT WILL OCCUR A HALF MINUTE OR MORE
280 - IN THE FUTURE, TO ALLOW ENOUGH TIME TO ENTER THE REQUIRED

8] rnrgnnar}gn. AFTER THE ]NFORMARTION HAS BEEN ENTERED, THE
82 - USER MONITORS THE TIME STANDARD. WHEN THAT STANDARD' REACHES

283 THE TIME ENTERED VIR THE KEYBOARD, THE USER HITS THE
294 CRRRAGE RETURN (CR) KEY TO START tHE CLOCK.
285 NOTE THAT THE CHARACTERS WILL NOT BE PRINTED
sgg OUT RS THE TIME IS BEING ENTERED.
Sgg 9.3.1.2 READING THE TIME
230 TO PRINT THE TIME, DEPRESS THE CTRL KEY. WHILE HOLDING
291 THE CTRL KEY DOWN' SMARTLY TAP THE T KEY. THE TIME WHICH
2% CORRESPONDS TO THE INSTANT THAT THE T KEY WAS DOWN, WILL
293 BE PRINTED OUT. THE FORMAT OF THE PRINTOUT WILL B¢ SIMULAR
2N TO THAT SHOWN IN THE 24 HOUR TIME EXAMPLE. THE
ggg ONLY DIFFERENCE WILL BE THE ABSENCE OF SPACES.
Sgg 9.3.1.3 TIME REFERENCES
299 SINCE THE SYSTEM CLOCK IS MORE ACCURATE THAN MANY WRIST - -
300 WATAHES, IT IS A GOOD IDEA TO LSE AN ACCURATE TIME STANDARD.
301 MANY TE(EPHONE COMPANIES PROVIDE R NUMBER WHERE
302 THE TIME, SYNCHRONIZED TO THE NATIONAL BURERU OF STANDARDS
303 RADIO STATION (WWV), IS AVAILABLE. CONSULT WITH YOUR LOCAL
383 TELEPHONE COMPANY TO SEE IF THIS SERVICE IS AVRILABLE IN YOUR ARERA.
ggg 9.3.1.4 PROCEDURE FOR SINGLE CLOCK REAL TIME TEST.
308 1. PERFORM THE BRSIC TEST. PRIOR TO THE PERFORMANCE OF
% THIS TEST. PROCEED ONLY IF THE BASIC TEST HAS PASSED.

LOAD ADORESS 214 VIR THE SWITCH REGISTER, (100KHZ TEST)
PLACE ALL ZEROS IN SWITCH REG., DEPRESS START

EXAMINE YOUR TIME REFERENCE, AND SELECT A TIME THAT
WILL ALLOW YOU ENOUGH TIME Y0 ENTER THE TIME VIA THE

WWWWWWW LI
Pt s mo oo ot s 4 Pt e
OO NOUN LW+

KEYBORRD.
313 5. ENTER THE TIME, AS DESCRIBED PREVIOUSLY.
321 B. START THE CLOCK (MIT THE CR KEY) AT THE INSTANT THE
ggg TIME REFERENCE CORRELATES WITH THE TIME ENTERED.
324 7. MONITOR YOUR TIME REFERENCE, EXARCTLY I MINUTE
325 FROM THE TIME YOU STARTED THE CLOCK, RFAD THE PROGRAM
ggg CLOCK RS DESCRIBED PREVIOUSLY.
328 8. THE ONE MINUTE TIME ERROR SHOULD BE WITHIN ONE SECOND
ggg OF THE ACTUAL TIME.
331 9, IF THE RESULT OF STEP B IS NOT WITHIN ONE SECOND
332 ALLOW EXACTLY ONE MORE MINUTE TO PASS (FROM THE ORIGINAL
333 GTART TIME). READ THE TIME AGAIN. IF THE TOTAL ERROR

334 DOUBLED, THE BOARD IS DEFECTIVE. 1IF THE ERROR IS CONSTANT,
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RESTART THE TEST.

10.% IF THE ONE MINUTE TEST WAS PASSED, ALLOW THE TEST TO
REN FOR EXACTLY |6 MINUTES MORE. AT THE EXACT END OF THE
16TH MINUTE INTERVAL, READ THE CLOCK. IT SHOULD
BE WITHIN THREE SECONDS OF THE CORRECT TIME. IF IT IS NOT,
THE BOARD IS DEFECTIVE., IN THE EVENT THAT THE DUAL CLOCK
REAL TIME T;ET IS GOING TO BE PERFORMED, THIS STEP
CAN BE OMITTED.

11. LORD RODRESS 220 VIR SWITCH REGISTER,
DEPRESS START (10KHZ TEST)
REPERT STEPS 3-10

12. LORD ADDRESS 224 VIA SWITCH REGISTER
DEPRESS START (224 IF 60HZ, OR 230 IF SOHZ LINE TEST)
REPERT STEPS 3-10

% THE DURARTION OF THIS TEST IS ARBITRARY, IT IS NOMINALLY
A THOUSAND SECOND TEST. LONGER TESTS ARE PERMISSIBLE.
THE RESULTS OF LONG TERM TESTS SHOULD BE WITHIN (PLUS OR MINUS)
1 MINUTE FOR R 24 HR TEST.

NOTE_THRT THE TIME CAN BE RERD AT ANY POINT WITHIN
THE TEST WITHOUT AFFECTING THE TEST.

DUAL CLOCK REAL TIME CLOCK TEST

THE USE OF A TEMPORARY CLOCK (REFERED AS COW) REDUCES THE TIME
REQUIRED FOR THE REAL TIME TEST. THE SECOND CLOCK INTERRUPTS

THE FIRST CLOCK EVERY FIVE SECONDS. THE DURATION OF THE COMBINEC
REAL TIMES TESTS, WHEN THE DUAL CLOCK TEST IS USED IS

1 MIN : S0 SEC/FREQ VERSUS 17 MIN/FREQ FOR THE

SINGLE CLOCK RERL TIME TEST ALONE.

THE DUAL CLOCK TEST REQUIRES THRT THE CLOCK BE STARTED RS IN

THE SINGLE MODE. RAISING SWITCHES 80 AND #2 CAUSE THE PRINTOUT
TO OCCUR RUTOMATICALLY.

THE COW MODULE SHOULD ONLY BE INSTALLED IN THE SYSTEM WHILE
THIS DIRGNOSTIC IS BEING USED.

TO CONVERT R STANDARD P CLOCK TO A “COW™ MODULE:

l. REMOVE JUMPER A4
CSR=772560
CS8=77256¢
CTR=772564

2. ADD_JUMPER V8

VECTOR LOCATION IS SO4
PSW " * 506




101

JRIN. MACYLL 27(732) 10-SEP-76 13:04 PAGE 8

DZKWBG. P11
391 NOTE:  THIS VECTOR I5 IN FLOATING VECTOR SPACE,CAUTION IS ADVICED
335 WITH RESPECT TO ALLOWING VECTOR CONFLIC}S.
Qq
332 9.3.2.1 PROCEDURE FOR DUAL CLOCK REAL TIME CLOCK TEST
ggg 1. LOAD ADDRESS 214, DEPRESS START (10OKHZ TEST)
333 2. ENTER THE TIME VIR THE TTY KEYBOARD AS DESCRIBED PREVIOUSLY
401 3. SET THE SWITCHES IN THE SWITCH REGISTER TO 000005,
38% THE TTY WILL PRINT THE TIME AT S5 SECOND INTERVALS
404 4. CONSECUTIVE PRINTOUTS WILL BE WITHIN 5.00 PLUS OR
405 MINUS .01 SECONDS OF EACH OTHER. ALLOW THE TEST TO
406 RUN FOR AT LEAST TEN PRINTOUTS. 1IF THE TOLERANCE IS
385 EXCEEDED, THE CLOCK IS DEFECTIVE.
:% S. LORAD ADDRESS 220, DEPRESS START (10KHMZ TEST)
3{5 6. REPERT STEPS 2-4
313 7. LORD ADDRESS 224, IF 60HZ, OR 230 IF S0MZ DEPRESS START (LINE TEST)
3%% 8. REPEAT STEPS 2 & 3
417 9. CONSECUTIVE PRINTOUTS WILL BE WITHIN 5.00 PLUS OR
418 MINUS .04 SECONDS OF EACH OTHER. TYPICALLY, AND
419 5.00 PLUS OR MINUS .2 SECONDS WORST CRSE, DUE
420 T0 POSSIBLE AC LINE FREQUENCY VARIATIONS. ALLOW THE
421 TEST T0 RUN FOR AT LEAST TEN PRINTOUTS. IF THE TOLERANCE
35% IS EXCEEDED, THE CLOCK IS DEFECTIVE.
424 10. THIS KW11-P DIAGNOSTIC WILL GO OUT 8 FIND IF THIS SHOULD
425 RUN WITH CPU THAT HAS A SWITCH REG. OR WILL RUN WITH A PDP-11.04
426 THAT HAS NO SWITCH REGISTER. 1IF CPU HAS NO SWITCH REG.
427 LOCATION 176 EQUALS SOF TWARE SWITCH REGISTER. IN THE ARBOVE TEST
35% TYPIEgDaG(CONTROL-G) WILL ALLOW YOU TO ENTER/ALTER THE SOFTWARE SWITCH SETTINGS

——— —— -
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D2kWBG.P11 BASIC TEST
430 .SBTTL BRSIC TEST
431 :COPYRIGHT 1? é 5?72 néczrnL EQUIPMENT CORP., MAYNRRD, MASS. D1754
:Sg + JOHN RODENH S k/ M
434 000000 =0
435 s TRAP CATCHER 0-200
436 000030 .=30
437 000030 005630 PRINT
433 000032 00B340 340
439 00003 006130 \ SCOPEC
N40 000036 000340 340
4y4] 900046 .=46
442 000046 0O0S1SY LOGICAL
443 104000 HLT=EMT
444 177776 CC=177776
445 000240 NOP=240
446 104400 SCOPE=TRAP
447 000176 SOFTSR=176 s SOFTWARE SWITCH REGISTER
448 000776 BUFF=776
449 000200 .=200
450 000200 000137 001046 IMP UBEGINZ :START BASIC TEST
451 000204 000137 001130 IMP J¥BEGIN :RESTRRT BASIC TEST
yS2 000210 000137 005170 IMP S8BEGINI :START TIMING TEST
483 000214 000137 006640 JMP #K100H2Z :DOUBLE OR SINGAL CLK TEST. 100KHZ.
454 000220 000137 006724 JMP S4K10HZ :DOUBLE OR SINGLE CLK TEST. 10KHZ.
4S5 (000224 000137 007010 IMP J8HE0Z :DOUBLE OR SINGLE CLK TEST. BOHZ.
329 000230 000137 007074 IMP J8HS0Z :DOUBLE OR SINGLE CLK TEST. SOWZ
458 001000 .=1000
4S9 00!1000 172540 CSR: 172540 -CONTROL AND STATUS REGISTER
460 001002 172542 CSB: 172542 :COUNT SET BUFFER
46l 001004 172544 CTR: 172544 : COUNTER
462 001006 000104 CKV: 104 CLOCK VECTOR RDDRESS
463 001010 000106 CKVS: 106
464 001012 177566 TDBR: 177566
465 001014 177564 TCSR: 177564
466 001016 000000 TEMP1: O
467 001020 000000 TEMP: O
468 00id22 000001 ICOUNT: 1
469 001024 177740 DELLI:  -40
470 001026 177730 DEL2: -50
471 001030 160000 DEL3: -20000
472 001032 160000 DELY: -20000
473 001034 177700 ADT:  -100 :DELAY ADJUSTMENT FOR 11/70
474 ; 8 11/45 WITH MOS MEM.
475 001036 177660 -120 :
476 001040 140000 -40000 :
477 001042 140000 -40000 ;
:;g 001044 177570 SR: 177570
480
488
NB3 001046 012706 000776 BEGIN2: MOV $BUFF , %6
484 (001052 004737 011566 JSR %7 , SWADJ ;HAS THIS CPU HAVE A SWITCH REG.?

485 001056 (004737 011524 JSR %7, DELADJ : ISTADJUSTMENT IN CZLAY REQUIRED
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00lea4
001230

001234

013746
018737
Q1363

15337
012737

B473?

01270
00473
004737
012737
005077

B08c 37

013746
012737
012777

012637
104400
012777
00S777
001401
104000
012737
012777
023777
001401
104000

10-SEP-76

BRSIC TEST

000004
001210
177060

177997
000091

006464
006246

00077¢
011566
011524
00SSS2
R
006230
001016
001234
005744
001234

U

000004
00000S
006232
001130

000004
00lg72
100377

100377

000004
040Ca0

000004

177777
177446

177777
000000
0010e0

00000

006232
001022

000024

00624

001022

000004
177524

177514

177536

177452

001020
177430
177422

KOl

13:04 PAGE 10

MOV MY, -(%6)
MOV $XOR, 914

ST 28177060

MOV (%6)+, Y
MOV -1, JEXORFLG
MOV 81, d8ICOUNT
MOV sXORM. %2

JSR %7, TOP

BEGIN: MOV $BUFF . %6 SET UP STACK FOR SCOPE LOOPS
JSR %7, SWADJ HAS THIS CPU HAVE A SWITCH REG.?
JSR %7 . DELADJ +1S ADJUSTMENT IN DELAY REQUIRED
MOV 8PURF I, 24 -INIT POWER FAIL POINTER
CLR aPSW :CLEAR PROC. STATUS REG.
LR TEMP
LR SCOPEF : INIT. SCOPEF TAG
CLR TEMP]
MOV $T0, RETURN -SET UP RESTART OF PROGRAM
CLR PRINTI s INITIALIZE ERROR PRINTOUT READING

JMP T0

XOR:  CMP (%6)+, (%6)+
MOV (76)+ ¥4
MOV 85, 381 COUNT
CLR a:kgRrLc

InP Q#BEGIN
s TEST INIT TO CLEAR CONTROL AND STATUS REGISTER
10: MOV NN, -(%6)

MOV $CSRT, 384

MOV $1003%7, aCSR

BIT %i00377,9CSR

11
CSRT: CMP (%6)+, (%6)+
MOV (76)+ 2w
BIT %Booub,asn

BNE
EQLT 0 sNO SSYN FROM DEVICE
-TEST COUNT SET BUFFER
ti: MOV (%6)+, 984
SCOPE
MOV $-1,3CSB
ST Jcse
BEQ L+
HLT :ERR, FRAILED TO GIVE ZERO'S FROM WRITE ONLY REG.

MOV 80,dCTR
CHP a:IEnP,aCTR

H ;CTR CHANGED WHEN WRITTEN TO
; TEST COUNT SET BUFFER TO ACCEPT A COUNT PATTERN
s TEST COUNTER TO CONTARIN COUNT SET BUFFER VALUE

HLT ;ERROR, INIT FAILED TO CLERR ALL BITS OF CSR.
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S4e
S43

547

38

SS0

2l

853
5S4
SSS

001366
001372

‘1374

Q0liMle

831ild
"19 e

001430
001436
001444
001450
001452
001460
go14e2

o0146Y4
001466
00147¢
001500

27(732)

00S037
104;00
i

140!
104000

EG
eg

212777
013737
00s237
001375
022777

001401
104000

104400
005077
012777
013737

012777
017700

104000
104400

001401
104000

104400
012777
022777
001401
104000
012777
022777

001401 -

104000
012777
022777
001401
104000
005077
005777

LOl
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BASIC TEST
001020 CLR TEMP
1 177400 T13: o
281858 1743% gn& ¥E W' 351R
HLT ;ERROR, crn NOT Tsro
001020 é"E }snp é 3
'REPER' UNTIL counr oveanous
?§EST Tungocgn REMAINS CONSTANT IF RUN CLEAR
177350 gLR JCSR
177777 177344 MOV 8-1,3CS8
001030 001020 MOV asoéLa 8TEMP
001020 18: INC asT
BNE 1s
177777 177324 SES u-x JCTR
;CTR CHANGED ALTHOUGH RUN O
. TEST mnr cm REMAINS CONSTANT NHEN CSR IS REF'D
t38: SCOPE
177306 CLR aCSR
177777 177302 MOV $-1,3CSB
001030 001020 MOV JWDEL3, ASTEMP
177736 177264 13: MOV 8177736, 3CSR
177280 MOV 3CSR, %0’
000000 177252 MOV 80, aCSR
177246 MOV JCSR, %0
001020 INC SUTEMP
BNE 18
177777 177236 ggs c-x 3CTR
HLT -CTR CHANGED BY CSR REF
?Issr INIT rg CLEAR COUNT SET BUPFER WHEN IT IS =-1
177777 177220 nov s-1,3C5B
RESE
177214 15T aCTR
aso LY
dLT :ERROR, INIT FRILED TO CLEAR CSB
Tresr anggoggLscr (BIT,2) MAY BE SET AND’CLEARED
000002 177174 MOV 82, 3CSR
000002 177166 ggg uaqacsn
HLT ;ERROR, CSR NOT = 2
0000GH 177154 MOV 4, 9CSR
000004 177146 ggg cqqacsn
HLT ;ERROR, CSR NOT = &
000006 177134 MOV 86, JCSR
000006 177126 CMP 86 JCSR
BEQ .+
HLT :ERROR, CSR NOT = &
177116 CLR JCSR
177112 ST 3CSR
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DZkWBG.PL1 BASIC TEST
598 001666 001401 BEQ 4y
€93 001670 104000 HLT :ERROR, CSR NOT = 0
600 : TEST MODE (BIT 3) CAN ™" SET AND CLEARED
601 001672 104400 te: SCOPE
602 O00lE?M 012?77 000010 177076 MOV £10, 3CSR
603 001702 022777 000010 177070 CMP $10.9CSR
604 001710 001401 BEQ .44
805 001712 104000 HCT :ERROR, CSR NOT = 10
806 001714 00S077 177060 CLR JCSR
607 001720 005777 177054 1ST 8CSR
808 001724 00140l BEQ .44
603 001726 104000 HLT . -ERROR, CSR NOT = 0
610 - TEST UP/DN (BIT 4) CAN BE SET AND CLEARED
611 001730 104400 t7: SCOPE
Bl2 001732 012777 000020 177040 MOV #20, 3CSR
613 001740 022777 000020 177032 CMP 820, aCSR
blY 001746 001401 BEQ .4
615 001750 104000 __ HCT :ERROR, CSR NOT = 20
blb 001752 005077 177022 CLR JCSR
617 001756 005777 177016 15T JCSR
618 001762 001401 BEQ L +4
g;g 001764 104000 HLT ;ERROR, CSR NOT = 0
[ .
821 -
bR - TEST INTERRUPT ENRBLE (BIT &) CAN BE SET AND CLERRED .
623 001766 104400 (P SCOPE
b4 001770 012737 000340 177778 MOV #340,CC sSET PROCESSOR PRIORITY LEVEL 7
825 001776 012777 000100 176774 MOV $100. 3CSR
626 002004 022777 000100 176786 CMP 100, JCSR
67 002012 001401 BEQ i
628 002014 104000 HLT ERROR, CSR NOT = 100 ..
629 002016 005077 176756 CLR JCSR
630 002022 005777 176752 15T 3CSR
631 002026 001401 BEQ L +4
632 002030 104000 HLT :ERROR, CSR NOT = O
gga s TEST RUN (BIT 0) CAN BE SET AND CLEARED |
635 002032 104400 T9R:  SCOPE _
636 002034 005077 176740 CLR JCSR .
637 002040 005037 001020 CLR TEMP
638 003044 013777 001020 176730 MOV TEMP, 3CSB :START AT ZERO
639 002052 012777 000021 176720 MOV #21,JCSR :DISABLE INTERRUPT, COUNT UP, SET RUN
640 002060 032777 000001 176712 BIT 1, JCSR 'CHECK IF ZERO IS STILL SET
641 002066 001001 BNE .44 -
g42 002070 104000 HLT -CSR LOST BIT O AFTER BIT INSTRUCTION
643 002072 104400 SCOPE
g44 002074 005077 176700 CLR JCSR
645 002100 005037 001020 CLR TEMP
B45 002104 013777 001070 176670 MOV TEMP, CSB :START AT ZERQ .
g47 002112 012777 000020 176660 MOV %20, aCSR :DISABLE INTERRUPT, COUNT UP, DO NOT SET RUN
g48 002120 052777 00000I 176652 BIS #1,aCSR :SET RUN
649 002126 032777 000001 176644 BIT -  #1,aCSR :CHECK IF BIT 0 IS SET
650 002134 001001 BNE L+4
651 002136 104000 HLT :CSR LOST BIT D AFTER A BIS INSTRUCTION
652 002140 104400 SCOPE

653 002142 008077 176632 CLR JCSR
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002146
008152

T

00217H

LT

002336

002340
002342
002346
002354
002362
002370
002374
002376
002404
002406
002414
002416
002422
002424

002426
002430
002434

27(732)

005037
01377?

187
g 777
032777

184088

104400
005077
012777

023727
001362

104400

012777
013737
105777
100410
062737
001371
042777
104000
005777
001401
104000

104400
005077
Olev.7

10-SEP-76

BRSIC TEST

001020
001020
0002l
03020
000001

176564
177777
177776
000040
001020

001020
001020

176506

176504
000001
00CJ60
001020

001020
001020

176432
000002
000001
001024
176404

000001
000001
176362

176344
000002

-— i —————— -

17662¢
1766le
176604
176576

176560
001020
176542
176540

000000

001020
176466
17646M

000000

176426
176416
C01020

001020
176364

176340

13:04 PAGE 13

CLR
MOV
MOV
MoV
BIT
BE

HL

NO1

TEMP
TEMP, ACSB :START AT ZERO
#2], JCSR :DISABLE INTERRUPT, COUNT UP, SET RUN
$20’ JCSR LEAVE ALL SAME RESET RUN
#1,dCSR :CYECK BIT O
.44 ERQNSH IF N r 5

TCKED ON A MOV.

; TEST FIX (BIT_S5) TO SINGLE CLOCK COUNTER
SET UP/DN (BIT 4) =0 TO ENARBLE COUNT DOWN

10 SCOPE
CLR 3CSR
MOV 8-1,3CSB
MOV 8-2. TEMP
TIOR: MOV 40 aCSR
ggg rsnP aCTR
HLT :ERROR, COUNTER NOT = TEMP, DIDN’T COUNT DOMWN
DEC TEMP =1 TO'PATTERN COUNT
CMP ngp , 40 Dgns ALL COUNTS?

BNE TI0A
:TEST FIX (BIT 5) TO SINGLE CLOCK COUNTEﬁ

1 TO ENRBLE COUNT UP

:SET UP/ON (BIT W)=
t1i: — score .
CLR JCSR
CLR aCSB
MOV 81, TEMP
T11R: MOV 60, ICSR
ggg Tenﬁ 3CTR ,
HLT -ERROR, COUNTER NOT = TEMP, FAILED TO COUNT UP.
INC TEMP 2¥41 10 PATTERN COUNT
gns TETE %0 :DONE ALL gounrs
s TEST CLOCK TO COUNT DOWN AT ALL rnsousubxzs
: 100KHZ
t12: © SCOPE
CLR JCSR
MOV sa acsa s COUNT SET BUFFER TO 2
MOV CSR -DOWN COUNT , 100KKZ, GO
MOV aubELx NTEMP
Ti2A: TSTB
BMI aa
ADD 81, J8TEMP
BNE TIeA
BIC $1.3CSR
HLT :ERROR, P INTR (BIT 7) NOT =
T12B: gga aggn
R § ) :ERROR, COUNTER DID NOT COUNT DOWN TO O
- 10KHZ
t13:  score
CLR ACSR
MOV %2, 9CS8
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Pll 8RSty TEST
002442 313707 Q00003 176332 MUV 83, 3CSR :COWN COUNT, 10KMZ, GO
3C2450 01373~ CCIg26 001020 MOV JuDEL2,38TEMP
c34b2  100MI0 BM] 7138
NZ2ued 062737 002001 001020 ADD 8. J8TEMP
00472 CO1371 . NE T3
00247 DN2TTT 000C0I ITBSTH 1£ 8l.2CSR -
002502 104000 " T :ERROR, P INTR ‘BIT 7) NOT = 1.
302604 DOSTTT  1TE2™ *138: T:T TR
303812 OC1M0: BEQ L+
aCceS1e 104000 In FR?LQT :ERROR, COUNTER DID NOT COUNTDOMN TO O
002514 10440C . Yoo SIQPE .
0CoS1e 00ST37 00823 *ST 8XORFLG
900522 100832 8M] T15
002534 005077 176253 CLR (SR
00263 012777 000002 17634y MOV 82, 3CSB
012777 000005 176234 MOV 95 9CSR :DOWN COUNT, LINE FREG., &0
00eS4d 013737 001330 201c20 MOV SrOEL3, JaTEMP
002652 105777 178222 TIMNA:  TSTB  @CSR
002556 100410 BM] TI4
062737 00000: 001020 RDD 81, 30TEMP
CO2Sek 00137} SNE T14Q
02670 DN2777 00000! 178202 1€ 8],3CSR
003576 104000 MUY . -ERROR, P INTR (BIT 7) MOT=l
302600 005777 1762C0 Ti48:  TST 3CTR
002604 001491 asg .4 )
092606 104000 ExT rnegL -ERROR, COUNTER DID NOT COUNT DOWN TI O
002610 104400 tis:  scope
885258 032777 00000L 17822 IT 8], 3SR :
001032 "E 116 :
002622 005077 176152 CL 3CSR
C0oe26 012777 000032 176146 MOV 8¢, 3C58
002634 012777 (000007 (76136 MOV 87 9CSR :DOMN COUNT. EXT.. &0
002ed2 013737 001032 001020 MOV Q8DELY,3sTEMP
002650 106777 176124 Ti53: 71S7 CSR
002654 100410 BM] 158
. Q0PESe 162737 00000 Q01020 ADD 8] J8TEMP
ggasss 201371 BNE T184
002666 042777 00000! 176104 BIC 8], 3CSR
002674 104000 HLT :ERROR, P INTR (BIT 7) NOT=!
00267 005777 176102 T18B:  TST TR
002702 001401 BEQ e
n0z704 104000 HLT :ERRCR, COUNTER DID NOT COUNT DOMN TO O
s TEST CLOCK TO COUNT UP AT ALL FREQUENCIES
: 100 KHZ
002706 104400 ti6:  scop
002710 005077 176064 CLR JCSR , .
002714 012777 177776 176060 MOV 8-2,3(S6 y
002722 013777 000021 176050 MOV 2] 3CSR " :UP COUNT, 100 KM2., GO
002730 013737 001024 001020 MOV SsDEL L, J4TEMP
002736 105777 17603 TI6R: TSTB  &CSR
002742 100410 BM] 1168

C0e744 082737 000001 00i02C ROD 8l,ssTEMP
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002752
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10-SEP-"6_ 13:04 PAGE IS
TeST

BRSIC

020C31
170

175776
1772776
0000e3
001026
175750
000001
000001

175726

i73b34
0C0oCal
0C0o00!
175632

000001

175604
1772776
000027
001032
175556

000001
000001

175832

176016

178272
175762
001020
001020
17573C

175676
175665
0013820
gc1c20

175634

175656

175620
175570
001020
001020

178536

T16B:

T17A:

-4
)
Q)
D

T188:

BNE
BIC

H%T
157
BEQ
HLT
SCOPE
CLR
MOV
MOV

TS7
BEQ
HLT

{EXT FREQ.

tis:

T19A:

T19B:

SCOPE
BIT
BNE
CLR
MOV

coe

T16R
81,dCSR

T178

81, J8TEMP
T124
sl,3CSR

JCTR
-4

J8XORFLG
119
JCSR

825 JCSR
J8DEL3, JTEMP
v ON

T188

sl STENP

Ti8A
81, 3CSR

acTR
R

827, 3CSR
S8DELY, Q8TEMP
9CSR

T198B
8], 98TEMP
7188

8!,dCSR

oCTR
44

;ERROR

; ERROR

;UP COUNT, 10 KMZ, GO

; ERROR

:ERROR

+UP COUNT, LINE, &9

:ERROR

:ERROR

;UP COUNT, EXT FREQ, GO

:ERROR,
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003254
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BRSIC TEST

000001

175426
001020

000001

175376
030776

000240
003472
175350
000002
00C101
001024
001020

000001

175302
00377

000300
003562
175254
000002
000101
001024
001020
175220
000001

000776

177776

175476
17547 4
175460
001020

1758436

0oiced

goli0ae

177776
178362

175344

175334
001020

175312

177776
175268

175250

175240
001020

175210

13:04 PRGE 16

D02

HLT *ERROR
igng THgEO$gTERRUPT OCCURS TO PROPER VECTOR WITH PROCESSOP PRIORITY 4

MoV

CLR ACkVS :CLEAR INTERRUPT RETURN STATUS
CLR JCSR
MOV 2. 9€SB
MOV 8T20R, JCKV :SET UP INTERRUPT RETURN VECTCR
MOV 8101, JCSR :ENABLE INTERRUPT
MOV S8DEL 1, DRTEMP
18: INC WTENP
BNE 13
BIC 81, dCER
557 ol :ERROR, INTERRUPT FAILED T OCCUR.
T20R: MOV JCSR, JSTEMP
7ST8  sTEMP
BM] .44
HLT :DONE NOT SET ON INT.
BIT 81, J9TEMP
BEQ .+
HLT sRUN NOT CLEARED
CLR JCSR
MOV $BUFF . %6
}5551 ruggoggrznnupr OCCURS WITH PROCESSOR PRIORITY §
MOV 8240, CC :SET PROCESSOR PRIORITY §
MOV 8T21R, ICKV :SET UP INTERRUPT RETURN STATUS
CLR 3CSR
MOV 82, 9CSB
MOV 2101, 3CSR :ENABLE INTERRUPT
MOV Q30EL L, J8TEMP
18: INC SaTEMP
BNE 1S
BIC 81,3CSR
EET ras .ERROR, INTERRUPT FAILED T0 JCCUR
T21A:  CLR 3CSR :RETURN HERE AFTER INTERRUFT
MOV 88UFF . 76
}gssr ruggoggrsnnupr }S INHIBITED WITH PRCCESSOR PRIORITY B
MOV 8300, CC :SET PROCESSOR PRICRITY &
MOV 87224, JCKV :SET UP INTERRUPT RETURN
CLR 3CSR
MOV 82, 9CSB
MOV 8101, 3CSR : INTERRUPT ENABLE
MOV acgstx.aorznp
18: INC QTEMP
BNE 18
CLR JCSR
BR T3
T22h:  BIC #1,3CSR . )
HLT :ERROR, INT SHOULON'T HAVE OCCURRED
MOV 8BUFF, %6 .

4200, CC ;SET PROCESSOR PRIORITY 4

+ TEST SINGLE INTERRUPT (MOOE 0) ON OVERFLOW
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003576
003600

003770
003772
f43774
004002
004004
004010
BO4016
004024
004030
004034
004036
004042
BOHO4Y
004046
004552
BGHOSH

104400

10-SEP-76
BRSIC TES

000200
1?51?6
127776
0036t2
000121l

04851
000001
175112
000776

177700
003754
003010
000111
001024
000001

000001

001016
175010

000020

004244
010000
000001
174754
010000

001020

174726

1

177776

175162
175160
175144

o188

175120

001016
175076
175064
175054

175042

174764
174754

13:04 PAGE 17

T23:  SCOPE
MOV #8200, CC
CLR 3CSR
MOV #1-2,9C58
MOV 27234, 3CKV
MOV 8121, 9CSR
MOV asost* JSTEMP
T23RR: ADD sl J8TEMP
BNE Te3RA
BIC 8], JCSR
HLT
T238:  CLR JCSR
MOV 8BUFF, 76
- TEST REPEATED INTERRIPT (MODE 1).
tau: SCOPE
MOV %-100, TEMPI
MOV 87248 9CKV
MOV 210, 3058
MOV s11l,3CSR
T24R: MOV JaDEL], A8 TEMP
ADD 81, 8TEMP
BNE .-b
BIC 81,3CSR
HLT
BR To4C
T248: CMP (B)+. (B)+
INC TEMP]
BNE T24A
CLR 3CSR

EQ2

; SYNCHRONIZATION TEST
;NO FOR

sNO. 1
;KWl1-P BORRDS THAT
;RRE REV F OR GRERTER

Te4C:  SCOPE
CLR

23: CLR

%3
sgo,asn

25
10000, 3CSB
1. 9CSR
3ctr. %0
zg.aioooo
2

%0,d8TEMP

“240
JCSR
%
l

; SET PROCESSOR PRICRITY 4

;SET_INTERRUPT RETURN .
; INTERRUPT ENRBLE, 'JP COUNT, 100 KHZ, GO

;WRASTE TIME

ERROR, INTERRUPT FRILED TO OCCUR.
‘RETURN HERE AFTER INTERRUPT.
‘RESET STACK

;SET UP_COUNTER FOR INTER

:SET INTERRUPT RETURN

;SET UP COUNT SET BUFFER

; INTERRUPT ENRBLE, REPEATED INTERRUPTS, 10C KHZ,

;ERROR, INTERRUPT FAILED TO OCCUR

; POP_STACK
;DONE 100 INTERRUPTS?

+NO
;CLEAR CLOCK

; LORD COUNTER

;GO COUNT DOWN, 100 KHZ
;SAVE CTR

:D10 COUNT INCREQSE?
+BRANCH IF Ok Ty IS

+SYNC ERAOR

+ENN TEST

:CLKR CSR

:NO OF TIMES THROUGH PROGRAM DETECTS 2118)
:2(16) YET, IF NOT GO BRCk TO LOCP 1
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BASIC TEST

: SYNCHRONIZATION TEST
sNO. 2 FOR KWll-P
BORRDS THRT QRER

‘REV F OR GREAT
Ta4D:  SCOPE
669735 MOV ICKY, = (%6)
0340 002472 MOV 8340’ PSH
004226 CLR TIKTiK
"sgga CBR CNT
00N 174676 MOV #CLKSER, 3CKV
000300 174672 MOV #8300, JCKVS
000010 174656 MOV 810, 9CS8
000111 174646 MOV 2111, 3CSR
LOOP:
000340 002424 MOV 8340, JPSK
004230 ISR PC. TYPE
002414 CLR aPSu
004226 MOV TIKTIK Rl
004230 JSR TYPE
004226 CMP rrerx R1
BNE 1§
HLT
18:
006556 INC CNT
000i70 006556 CMP 8120.,CNT
BNE LOOP
174576 MOV (%6) 4, ICKV
17458y CLR 3CSR
004244 INP Te5
CLKSER:
004226 INC TIKTIK
CLKXIT:
RTI
TIKTIK: O
174560 TYPE: TSTB  QTCSR
BPL TYPE
174550 MOVB RO, JTDBR
RTS PC

gnv; 2%0 K VECTOR
OPS ALL INTRS
s CLEAR CLOCK COUNTER

CeR0R JISRALLEN T

ETUP INTR PSii

KWiL COUNT =710

SET TQ RUN 310 OKH

; JNTR ENABLE & COUNT DOWN
:AND REPERT INTR MODE

+PS=7 STOPS ALL INTRS
: 100MS DELAY @PR?

:PS=0 ALLOWS INTRS

:GET CURRENT CLK COUNT

: 100MS DELAY @PRO

ANY INTRS DURING DELAY?
:1F YES,GO TO IS

:ELSE THERE WAS AN ERROR
:CHECK FOR JUMPERS ON THE
:KW11-P BOARD NEAR I.C.
:LOCATIONS E41 & ES1 ON REV F
:BOARD 8 GREATER ONLY

+120 ITERATIONS?
+IF NOT,GO BACK TO LOOP
:ELSE RESTORE THE VECTOR
CLERR CONTROL REG

:AND GO TO NEXT TEST

s INC CLK COUNTER
+ELSE EXIT RTN

;RERDY TO SEND
18R IF _NOT
sSEND THEM R MESSAGE
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OZKWBS . P11 BASIC TEST

990 . TEST 100 KHZ REPEATABILITY
93] QON2Y4 104400 tas: COPE :

485 BRieey Bifage oot AMTO g X {BRNCHO P i T8 EE
934 0Q4eSe 000137 004720 JMP 127 ;EXIT IF ONLY ONE CLK
995 004262 005077 174512 3: CLR JCSR :

3% Bk Bisr BRRd 1%uaf MOV a2l oth 126UNT 0P 100KKHZ GO
o8 B Mot Wl s §§sEEL* Bt onE BrT ST

1000 004312 100001 . BPL

1001 004314 104000 HLT :DONE BIT SET TOO SOON
1002 0ON316 017737 174462 001020 1§: MOV ICTR, JATEMP :DONE NOT SET SO SAVE CTR
1003 004324 005077 174450 CLR 3CSR

1008 004330 012777 000000 17444y MOV 20, 9CSB

1005 004336 012777 000020 174434 MOV 82!, 3CSR

! 004344 004537 004376 JSR RS, DELY

1007 00430 105777 17442y 1578 3CSR

1908 004354 100001 BPL 3

1009 00435 104000 HLT

1010 0ON360 017737 174420 001016 2%: MOV JCTR, Q8TEMPL  ;HERE WE ARE SAVING SEC CNT
1011 Q04366 004537 004426 JSR RS, CACL GO DETERMINE ACCURACY OF CNT’S
1012 004372 104000 HLT

igia 004374 000432 BR T25A

101S 004376 00S077 002120 DELY: CLR aCSR1 :DELAY SUBROUTINE

1016 004402 012777 001130 002110 MOV #1130, 9CSB1

1017 0OOWMI0 012777 000021 002104 MOV 821, 3CSR1

1018 004416 105777 002190 18: TSTB  JCSRL. +WAIT 600 MIL.

1019 0O4422 100375 BPL 18

%85? 004424 000205 RTS RS

1022 OOw426 013700 001020 CACL: MOV S8TEMP, RO :COMPARE CTR! WITH CTR2
1023 004432 013701 001016 MOV IsTEMPL RI1

1024 004436 160001 SUB RO,R1

1025 004440 100001 BPL 1§

1026 004442 0O0SYOl NEG Rl

1027 008444 022701 000005 18: CMP %5, R1 :DIFFERENCE MUST BE LESS THAN S
1028 004450 BLT 28

1029 004452 005785 ST (RS)+ s UPDATE RETURN

1030 OO4454 010137 001020 zs: MOV R1, TEMP : DEFRENCE FOR PRINT OUT
}8335 004460 000205 RTS RS

1033 :TEST 10 KHZ REPEATRBILITY

1034 :THIS TEST IS THE SAME AS T25 EXCEPT IT IS

1035 :FOR 10KHZ.

1036 004462 104400 tesa:  SCOPE

1037 00N464 00S077 174310 CLR JCSR

1038 DO4470 012777 000000 174304 MOV 20, 3CSB

1039 004476 012777 000023 174274 MOV 123, 9CSR

1040 004S0N 004537 004376 ISR RS, DELY

1041 004510 105777 17426M 7518 9CSR

1042 004514 100001 BPL 18

1043 00451 104000 LT

H
1044 004520 017737 174260 001020 1S: MoV aCTR, ISTEMP
1045 004526 005077 174246 CLR oCSR
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DZkWBG. P11 BASIC TEST
1046 004532 012777 000000 174242 MOV %0, 3CSB
g A
(]
1049 1545 ?33?37 194222 3] acsg
1050 0O04ESe 100001 BPL 2%
1051 004560 104000 HLT .
1052 004562 017737 174216 0O0I0le @28%: MOV JCTR, J8TEMP]
1053 004570 004537 004826 JSR RS, CACL
igg_g 004574 104000 HLT
1056 s TEST LINE REPERTABILITY
1057 :THIS TEST IS THE SAME RS T25 EXCEPT IT IS
1058 ‘FOR LINE FREQ.
1059 QO4S76 104400 toe:  SCOPE _
1060 004600 005737 006232 15T XORFLG
1061 004604 10044% BMI 127
1062 DO4606 00S077 174166 CLR JCSR
1063 004612 012777 000000 174162 MOV $0_JCSB
1064 004620 012777 000025 174152 MOV 825, 9CSR
1065 004626 004537 004376 JSR RS, DELY
1066 004632 105777 174142 1578 3CSR
1067 004636 100001 8PL 1S
1068 0N4640 104000 HLT
1069 004642 017737 174136 001020 1§: MOV 3CTR, IS TEMP
1070 004650 005077 174124 CLR aCSR
1071 004654 012777 0000CO 174120 MOV 0. 9CSB
1072 0Q4eb2 012777 000025 174110 MOV 825, ICSR
1073 00470 004537 004376 JSR RS, DELY
1074 004674 105777 174100 15T8 aCSR
1075 004700 100001 BPL 28
1076 004702 104000 HLT
1077 0O4?0M 017737 174074 0010i6 28%: MOV 3CTR, I8TEMPL
1078 004712 004537 004426 JSR RS, CACL
1079 004716 104000 HLT
1080 - TEST ERROR (BIT 15) TO SET WHEN INTERRUPT IS NOT SERVICED IN REPEAT MODE
1081 004720 10M400 te7: SCOPE
1082 004722 005077 174052 CLR JCSR
1083 004726 012737 000340 177776 MOV 8340, CC :SET PROCESSOR PRIORITY ?
1084 004734 012777 000002 174040 MOV 82, 9(s8 :SET COUNTER FOR FAST INTERRUPTS
1085 004742 012777 000111 174030 MOV s111,3CSR :INT'EN, REPEATED INT, DOWN COUNT. 100 KMZ, GO
1086 004750 013737 001024 001020 MOV JsDEL 1, ISTEMP
1087 004756 062737 000001 001020 ADD 81, JTEMP
1088 004764 001374 BNE b
1089 004766 005777 174008 ST JCSR
1080 004772 100404 BM] 18
108] 004774 042777 000001 173776 BIC s1,3CSR
1092 005002 104000 HLT :ERROR, ERROR (BIT 15) NOT SET
1093 00S004 005077 173770 18: CLR 3CSR
1094 005010 005777 173764 ST JCSR
1095 005014 100001 BPL L4
1096 005016 104000 HLT :ERR, FAILED TO CLEAR WHEN REF.
1097 - TEST BIT 15 IS CLERRED BY INIT
1098 00S020 104400 t27R:  SCOPE
1099 075022 012737 000340 177776 MOV 8340, CC
1100 005030 012777 000002 17374 MOV 82,3058

110! 005036 012777 000llI 173734 MOV eil1,9CSR
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BRSIC TEST

102

o8DEL ], JUTEMP
TENP

81
écéa
18
#1,3CSR
:BIT 1S NOT SET

aCSR
' :BIT 15 NOT CLEARED BY RESET

:BELL ON PRSS COMPLETE

001024 001020 MOV
000001 001020 RDD
5
173712 S
BMI
000001 173702 BIC
HLT
18: RESET
173872 ST
Bp#
HL
SCOPE
000207 173670 YSTEND: MoV
173666 1578
BPL
000000 173654 MOV
173652 1578
BPL
000042 MOV
BEQ
RESET
LOGICAL
NOP
NOP
NOP
001130 TRPA: JMP

8207, 9TDBR
arssh

30, JTDBR
ar&sa
w42, %2
TRPA

JSR

;SEND A NULL CHAR.

%P, (2)

BEGIN




J02

l.)NRIN. MRCY1l 27(732) 10-SEP-76_13:04 PAGE 22

ZKWBG. P11 . BRSIC TEST
i{g? SBTT
.iigg. ;ggrc TELEEYPE BELL AT 10 ssconn INTERVALS USING REPEATED INTERRUPT MODE
‘1139 . :OND MINUTE = 10 KHZ
. 1135 s3RD MINUTE = LINE
}igg s4TH MINUTE = EXT
1138 005170 D12706 000776 BEGINL: MOV 4BUFF , %6
. 1139 005174 004737 011566 . JSR %7, SWADJ +HAS THIS CPU HAVE A SWITCH REG.?
1180 005200 013777 001010 173600 MOV ckUS, ackv
1141 005206 D12777 000002 173574 MOV gRTI’ acxvs
1142 005214 D12737 00SSe2 000024 . MOV 8PURF2,24 . . ;INIT POMER FAIL POINTER
}igg 005222 000005 100 KHZRESET .
1145 pOS224 012777 141520 173550 ' MOV nsnouo ,8058  ;INIT COUNT SET BUFFER FOR .5 SECONDS
1146 005232 012700 177772 MOV %0 +COUNT 6¢10 SECOND) 1nr§n LS
1147 008236 012701 177754 T2B: MOV u-ab %1 :COUNT 20(.5 SECOND) INTERVALS .
© 1148 005242 019777 0CO111 173530 MOV 8111, 3CER 2100 KHZ, REPERTED INTERRUPTS, INTERRUPT ENABLE, GO
1149 005250 00400 T28R:  WRIT
1150 005252 005201 INC 3| :DONE 10 SECONDS?
1151 005254 001375 BNE T28A , sNO
1152 | 105777 173532 : ISTB  JTCSR :
1183 005262 100375 BPL =4
11584 DO0SPEN 012777 000207 173520 MOV 2207, aTDBR
1185 (005872 005200 . . L ING %0 sDONE & TIMES?
1156 005274 00130 - . * " "BNE 128 sNO
iigg 008276 042777 000101 173474 - 10 KHZ BIC 8101,3C5R :YES DISABLE INTERRUPTS
: ; ,
1159 012777 011610 173470 MOV -osoon ,acse + INIT COUNT SET BUFFER FOR .5 SECONDS
1160 005312 012700 177772 MOV %0’ - $COUNT 6(10SECOND) INTERVALS
1161 005316 012701 177754 - 129: MOV a-éu %1 :COUNT 20(.5 SECOND) INTERVALS
1162 005322 012777 000113 173450 MOV 8113, 985R 210 KHZ, REPERTED xursanuprs INTERRUPT ENABLE, GO
1163 005330 000001 T2%A:  WRIT
1164 005332 005201 INC %1 :DONE 10 SECONDS?
1165 005334 001375 BNE T29A :NO
1166 005336 105777 173452 ISTB  QTCSR :YES, RING BELL
. 1167 005342 100375 BRL =4
1168 005344 012777 000207 173440 MOV uan7,aroan
1169 005352 005200 INC % sDONE & TIMES?
1170 005354 DO1360 BNE raq :NO
1171 005356 042777 000101 173414 BIC *YES, DISABLE INTERRUPTS
1172 «SET UP FOR 10 ssconbs nr LINE FREQ.
1173 DOS384 005737 006232 \ 15T RFLG
1174 005370 100677 BMI asc:n1
1175 005372 012737 001130 005550 MOV 600. ,LINE
1176 005400 032777 000002 173436 BIT 82, 3SR
1177 005406 001403 BEQ +10 .
. iigg 0OSYI0 012737 000764 (005550 LINE MOV 500, ,LINE
1180 005416 013777 oossso 173356 ' MOV Lrus,acsa ;INITIRLZE COUNT SET BUFFER FOR 10 SECONDS
1181 005424 012700 MOV %0 sCOUNT 6 (10 SECOND) INTERVALS
1182 005430 012777 000115 173342 MOV 0115 3CSR :LINE, REPEATED INTERRUPTS, INTERRUPT ENABLE, GO
1183 005436 000001 T20:  WAIT
1184 00SY40 105777 173350 7578 JTCSR
1185 003444 100375 BPL =4
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DZKWBG. P11 TIMING TEST
i{eg ogs:ug 01§?77 000207 173336 ngv #207, 3TDBR ;glng EE%%HES
N0 /A H
H85 Bgzu2d BBTsEY B % 120
1189 005460 042777 000101 173312 BIC 4101, 3CSR :YES--DISABLE INTERRUPTS
1190 005466 032777 000031 173350 BIT 8] 95R :
1191 00547 001235 BNE BECINI . :
1192 :EXTERNAL (LINE FOR MAINTENANCE)
1193 005476 013777 ogs;so 173276 MOV LINE,SCSB s INITIALZE COUNT SET BUFFER FOR 10 SECONDS
1184 0OSSON 012700 177772 MOV 8-6, % : COUNT & (10 SECOND) INTERVALS
1195 00SSI0 012777 000117 173282 MOV 117, 3CSR :EXT FREQ, REPEATED INTERRUPTS, INTERRUFT ENABLE , GG
1195 005516 000001 131:  WAIT
1197 005520 105777 173270 TSTB  JTCSR
1198 005524 100375 BPL =4
1199 005526 012777 000207 173256 MOV 207, JTDBR sRING BELL
1200 005534 005200 INC %0 :DONE & TIMES
1291 005536 001367 BNE 131 :NO
1202 005540 Q42777 000100 173232 BIC 100, ICSR :YES, DISABLE INTERRUPTS
1203 005546 000610 BEGINI :REPEAT

BR
12C4 0O0sS550 001130 LINE:  800.
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MRCYLl 27(?32)

DZxkWBG.P11

1208
1206
1807
1208
1209
1210

—
n
[ ]
e

P Pt Pt s P Pt Pt Pt
DD
Pt Pt Pt Bt Pre e P Ps
SO0 ~NOCDN LW

P e Pt s Pmt s Pt Pt Pt et Pt Pt Pa
MRV RPRNY RV VDN
-0 00~ LWur—0O

00S626

005630
005636
005640
C0SbMe

0os742
005744

005746
00S754

SUBROUTINES

00113u

005170
00SeC0

000776

018?8
000 ;
01273

012737

006416
006246
000177 000000

001130

037727
001401
000002
012702

173210

006350
005744

006412
006246
005744

000002
005746
173072

005746
173106

012737
005702
100003
012737
004737
006102
006102
012737
006102
006102
006102
010237
042737
052737

000080

000Ck!
006062

177773

006060
177770
000060

- - — ——— ——

00Se2s

005626
000024

020000

006060

006060

006056

006060
006060

.SBTTL

10-SEP-76 13:04 . PAGE QY4

LO2

SUBROUTINES

: POUER FR%L HANDLERS

PWRF

PWRF2:
PWRDUWN:

PWRUP:

BR
MOV
MOV

J
PWRRTN: BEGIN

;ENTERED WITH SYSTEM TRAP CALL (HLT)

OBESIN , PHRRTN

#BEGINL, PWRRTN
$PURUP, 24

#BUFF, %6

%0

“0
-2

SMSGPWR, %2

%7 TOP
JPURRTN

:PRINT PC, STATUS REGISTER, COMAND REGISTER BYTE COUNT, CURFENT RDDRESS

PRINT:

R
PRINTL: O
s PRINT OCBRL VRLUE IN REGISTERE

OCTPRT

OCTl:

0CTe:

Bi1

157
BPL
MOV
JSR
ROL
ROL
MoV
ROL
ROL
ROL
MOV
BIC
BIS

asn ¥20000°

#MSG!L, %2
PRINT]

+6
onsca %
TOP
PRiNTl
(6) %e
ca %

72

OCTI

8’1 CHAR
/5 6CTP

“2
4-5,0CT
%2

%2

%d

%2, CHAR
8127770, CHAR
$60, CHAR

TEST FOR INHIBiT PRINT OUT
:BRANCH TO PRINT
: INHIBIT, RETURN TC MAIN STREAM

; PRINT ERRCR HERDING

;PRINT PC
;PRINT STATUS REGISTER
:PRINT COUNTER

; PRINT TEMP
:CHECK SR FOR HALT SWITCH

sHALT ON_ERROR UP
‘RETURN TO MAINLINE

; INITIARLIZE 1ST NUMBER RS O
;1S VALUE POSITIVE

:YES PRINT 0

sNO PRINT 1

:COUNT § DIGITS

; SAVE DIGIT
:CLEAR OTHER BITS
IMAKE ASCIT DIGIT

DATA




.MRIN.

1ebl
1262

{863

1265
1266
1267
1268
1269
1270
1271

MRCYLLl 27(732)
DZKWBG.P1L

006032
006034

80ER4S

006046
006050
0060SH
00

006070
006076

006100
006104
006110
006112

006116
006126
00bl24

006130
006136
006140
006144
006146
0061S2
006160
006164
006170
006176
006200
006206
006210
006214
006216
006222
006226

006246
006254
006260
006264
006266
008270

Q08002
004737
0oEA%%
001356

004737
000207

100375
913777
000207

012702
020057

022606
012637
000177

032777
001367
005737
100011

013746°

012737
Q05737
012637
032777

10-SEP-76 13:04 PRGE 25

SUBROUTINES

006062
006056
006100

172726
006080 172714
0oelle
006246
027440

177776
000114
040000 172706
006232
000004
006234 000004
177060
000004
004000 172846
006230 001022
006230

006230
006244

000004

000177 172540
006346
006346

000100

MO2

s PRINT

;41 TO DIGIT COUNT
;NOT DONE

sEXIT

;WAIT FOR READY
RINT

.
L4

; REPOSITION THE STACK

; SCOPE RETURN

TEST SR FOR SCOPE .
; YES SCOPE

RESTORE STACK
+NO - TEST FOR _ITERATION
s INHIBIT ITERATION

;EXIT - DONE

: INCREMENT COUNT

;LOOP SCME MORE

:CLEAR COUNT

SRVE SCOPE RETURN POINTER

tRETURN INLINE-NEXT TEST

: COUNT LOCATION FOR INTERATION LOOP

; RDORESS OF LAST TEST

;CLR_INT FLARG
:MOVE IN EOM MARKER
:COMPARE FOR EOM

NO
;YES, EXIT

ROR %2
%gn 57,OCTP
e - B
BNE 0CT2
JSR %7 ,SP3
RTS %7
0CT: 0
CHRR: O
OCTP: TSTB arcsn
BPL
MOV cunn JTDBR
RTS
- TYPE 3 SPACES
dp3: MOV ¥SP3R, %2
%7, TOP
RTS v.2’
SP3R:  .ASCII ;/ /;
-EVEN
SCOPEB: CMP (B)+,%b
MOV (6)+CC
JMP SRETURN
-SCOPE OR/AND ITERATION LOOP FOR EACH rssr
§COPEC: BIT ¥40000, 3SR
BNE SCOPEB’
15T AXORFLG
BPL 18
MOV 84, -(%6)
MOV $XORA, I8
TST 38177060
MOV (%6)+, 38Y
18: BIT #4000’ 3SR
BNE SCOPEG
CMP SCOPEF , ICOUNT
BEQ SCOPEG
INC SCOPEF
BR SCOPE3
SCOPEG: CLR SCOPEF
MOV 36, RETURN
RTI
SCOPEF: 0
XORFLG: O
XORA: CMP (#6)+, (7Z6)+
MOV (%6)+ a4
BR SCOPER
RETURN: BEGIN
s MOV noonsss or MESSAGE TO REGISTER 2
: THEN JSR %7, TOP
tor: "TBICB'  #177,3TCSR
MOVB (a)+ EOMK
TOP1: CMPB 342 EOMK
BNE
RTS 77
CMPB  a%2,%'3
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1317
1318

34

1321

MACYL1! 27(732)
DZkWBG.P1l

006274
006276

BaE3As

006210
006312
006316
006320
006326
006332
006334
00634e
006344
006346

006350
006356
006364
00e37e
006400
006406

006412

00S416
006424
0oe432
00e440
006446
006454
00g462

006464
006472
006500
006506
006514

006520

001406
105777

118379

000763
105777
100375
112777
105777
100375
112777
005202
000745

000
006350
040057
020040
052101
047s03
ge0lee
040120
006412
040057
006416
040057
051101
040440
040440
051105
052514

0s?7
006464
040057
051101
040440
020122
051105

172562
172560
172564
00CS04
000506
000000
000000
177566
177564
000064
000066
177562
177560
000060
000062
000000

10-SEP-76 13:04 PAGE 26
SUSROUTINES

178512
172502
172476

000215
172462

000212

020040
020040
051525
047125
0S2040

057

057

042522
ou4S24
052106
050040
043040
Q4252

c47531
020105
020116
042524
027500

172464

172450

041520
052123
027040
Q4esSay
046505

052123
Q43516
051105
053517
044501
040100

020125
Q47117
047530
052123

TOPE:

EOMK:
MSGL:

MSGe:
MSGPWR:

XORM:

BtQ
1ST8

o
BR

TSTB
8PL
MOVE
1578
BPL
Move
INC

BR
.EVEN
.ASCII

.EVEN
.ASCII
-EVEN
.ASCII

.EVEN
.RSCII

NO2.

TOP2
JTCSR sCK TTY

=4 *WAIT FOR BgnE
(2)+,3TDBR ' MOYE CHARACTER
TOP1 : BRANCH BACK
aTssn

215, JTDBR :SEND CARRIAGE RETURN
arssh

8212, 3T0BR SEND LINE FEED
%o :INCRMTN R2

Eop1 :NO EOM, SO LOOP

;78 PC STATUS COUNTER TEMPJ/;

;7475
s 7ORESTARTING AFTER A POKER FAILUREJQY/;

;7/dYOU ARE ON AN XOR TESTERQY/;

. EVEN
; TIMER FOR KWll-P CLOCK

:: 0
¢ 0

172562
172560
172564
SQ4
506

177566
177564
by

66
177562
177560
60

b2
0

L]
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1373
1378
1378
1278
ry

BERBEII .

23

REGESREE

Pe s Pos o e s P s P P2 P 2§ e P Pt Pt Ps n Bt Bt s Pt
Wt
BBEGHR

ﬂ

.z
a

MYl &
co\WBa.Fll

Co6560
o0tsee

01270¢
Q04737
00S077
012737
Ci12737

12-5EP-T6

SUSRICTINES

003776
C11566
177710
000000
00013!
010272
010312
00750
000043
Cd121?
007174

000776
011Ske
177¢e2M
164217

93200
001:3C

297614
CO7kee

K10OMZ:

Ve~

* OOO00O00O0O0O0OOVOOOO0LO £—00

13:04 PRGE 27

MOV

MOV

MV
MOV

BO3

s TEMP _LOC FOR SCFT-SWR CONTENTS

113C FOR 1IST
¢ " 2ND
. . ”» 3RD
i G4TH
+ " 8TH
R Y

sBUFF . %6

%7 . SWADJ + KRS

Pl

80, CLK+2

8131, CLKL1+2

8TAB( %0

sTABL! %1

%5 . SSMOVE

835, ,CLK3+2

8655, , CLKY4+2

asinit

%7 . SWRDJ - HRS

P

8-13561,CLK+2
8133, CLKk]+2
sTRB( %0
8TABLZ, %1

%5, JsMOVE

80, ,CLk3+2
600, , CLk4+2

*wi8 CPU HAVE A SWITCH REG.®
3 100KHZ

:LERST VRLUE
+MOST VRLUE

THIS CPU HAVE R SAIT M REG.”
: 10KHZ
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MRCYLL
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SUBROUTINES
00717

Qor?

1156

14-590

177733 00r6lY
Q00135 QOCTes2

IMP
HB0Z: ngv
JSR
CLR

MOV
MOV

v - —

CO3

o8INIT

)

PS5l
8135.CLKl+2

‘HAS THI& CPU MAVE A SWITCH REG.?
! BOHZ




DO3

JIRIN,  MRCYLL 271732) 10-SEP-76 13:04 PRGE 29

DIkWBG. P11 SUSRIUTINES
1435 0070N0 012700 010272 MOV 8TRBL , %0
1437 0070N4 012701 010352 MOV TABLY, %}
1438 007 4537 8?638 JSR zB SsMOVE
1439 007034 Qi2?37 000000 O1Qu22 mMov 80, CLK3+2
440 007 18737 001130 010452 MOV 2600. , CLk4+2
i:ﬁé 007070 000137 007174 IMP dsINTt
1443  0OTO?M 012709 00077 HS0Z: MOV RBUFF . %6 .
1444 007100 0BON?37 011566 ISR %7, SWADJ +HAS THIS CPU HAVE A SWITCH REG.?
1445 007104 80 7e 1774954 CLR P :
1445 067110 012737 177792 007614 MOV 8-36, CLK+2 : GOM2Z
1447 007116 012737 000135 007622 MOV #135,CLK1+2
1848 007124 012700 0102;5 MOV #TABL, %0
1949 007130 01201 0103 MOV $TRBLY, 71
1450 007134 004537 007180 JSR %5, aaMOVE
t4S1  007i40 012737 000000 010422 MOV 80, ,CLK3+2
452 00TiMe D12-37 001104 0194s? MOV . 8580, CLKY+2
i:ga 007154 000137 007174 NP xINTt
= )
1455 007160 012702 177771 MOVE: MOV 8-7. %2
1436 007164 012120 18: MOV (n1Ye, (i)
1457 007166 005202 INC %2
1458 007170 00137% BNE 1§
1323 007172 000208 RTS %5
1461 0071794 013737 005552 000024 INIT: MOV PWRF1,24 .
1462 007202 012706 000776 MOV 88UFF 76 s INITIALIZE
1463 007206 00S037 006602 CLR asLsT
1464 007212 005037 006604 CLR QM5
1465 007216 012737 000060 006566 MOV 860, 38HRS
1466 007224 012737 000060 006570 MOV 860, J8HRSE
1467 007232 012737 000060 006572 MOV 360, JsMIN]
1468 007240 012737 000360 006574 MOV 860, J8MIN2
1469 007046 012737 000060 008576 MOV 860, 98SEC]
1470 007254 012737 000060 006600 MOV 860 98SEC2
1471 007262 012777 OIoNl12 171516 MOV 8CLKI, 3CKV
1472 007270 012777 000340 171512 MOV 2340, JCKVS
1473 007376 012777 007504 177246 MOV si INYR, OKVEC
1474 Q57304 012777 000200 177242 MOV 8200, SKVECS
1475 0073i2 012777 00C200 177224 MOV 8200, PVECS
1476 007320 012777 000100 177222 MOV 2100, ;KCSR
1477 007 005037 006532 CLR 8CLKFLG
1478 007332 005037 00653M CLR QRINTFLG
1479 007336 005077 17143 START: CLR 3CSR
1480 007342 005077 171434 CLR 3CSB
1481 007346 032777 000002 171470 WAITR: BIT 82, 9SR WAIT LOOP, SK 1 CRUSE WRIT
1482 007354 001401 BEQ CLKON
1463 007356 000001 WAITB: WAIT
1484 007360 032777 000001 171456 CLKON: BIT s1,3SR :SW 0 TURNS ON oLk2
1485 007366 001432 BEQ 33 |
1486 007370 032777 000004 171446 81T 84, 3SR :SW 2 DETERMINES PRESENCE OF CLOCK 2.
1487 007376 001426 BEQ 39 ,
1488 007400 005737 006532 ST 8CLKFLG :CLKFLG ALLOW CLk 2 TO BE TURNED ON
1489 CO740M 001360 BNE WAITA :ONLY ONCE
1433 007406 005077 177106 CLR JCSB!

1491 007412 012777 007702 177106 MOV sKOUT, aCkVI
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MRCYLL

DIKWBG. P11

1492
1:93
14dd
1496
1497
I

1499
1500

183}

1503

BRIPRE

uunuoiigdnidiunuTaiuynan
P e Pt e s pe s Pt 0 e
OmMNOCNLWhU-0O

HHHEHFHHHHH.—H.—H.‘H

i
Wwros—

7

007420
007426

BN

0074S0

BED

00 ™66

0076786

02
007706
007714
007720

10-SEP-76 13:04 PARGE 30
SUBROUTINES

000200
177727

K

007356

305538

17?7
e
0734
177036
000207

000211
000224

171240
171236
177772
006566
006e02
COb6NY
00740

007S04
176734
000000
000131
006560
176706
00C300

006560
006556

007600
176652
006534
007670

006SkS
006606

177102
006532

155588

171356

D0ESSH
006560

176754
176744

171162
171182

176664

007700

176636

38:

4S:
KINTR:

KIN:

KINIZ:

CLn.
CLK]l:

KINI:

18:
MOLDIT:

HOLD:
KOUT:

MUV
MoV

oy

MOV

EOS

8200, JCKVS1
oy
oilé SéSRT
MAITS
a8CLKFLG

84, JSK

4

£

aKDBR,zl
8207, %1

CNGSWR
RCTRLI, %1

KIN
#CTRLT, %!
KOUTY

8-5, J8CNT
sHRS1, J8CNT!
LST

MST
8KINI, SKVEC

sKINTR,QKVEC
JKDBR, %1

80, 9C5B
8131, 3CSR

SCNT1, %Y
aKDBR,Al
0300,41
21, (7Z4)+
%4, 98CNT}
SalNT

13
SKINI2, JKVEC

JKDBR, 48H0LD

JRINTFLG
SHOLDIT, aKVEC
sHRS1, %0
sHRS1A. %3

i1
i1

;IS C
Fy

; TURN ON CLK 2
;CLEAR CLK 2 IF PRESENT

; KEYBORRD INTERRUPT HANDLER
HAR A $G(CONTROL-G)?
ES.GO TO CNGSWR

;HANDLER FOR CTRL I
;SETUP TIME OF DAY

s INPUT

;RAWRIT A CHAR TC START

CLK !

;STORE TIME OF DAY

;OUMMY INTERRUPT SEQVICE ROUTINE

: INPUT HANDLER FoR CTRL 7T
,SET DUMMY VECTOR

;GET TIME OF DRY INTO
:WORK. RARER
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DIkKBG.

1548

MRCYLL

P11

010000

2
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010246
010346

00S037
005003
004737
012702

105777
100375
017701

105777

100375
010177

110122

10-SEP-76 13:04 PAGE 3!
SUSROUTINES

172770

1721042
006S3M

007614
007614

00761M

007814

010272

000007

316758

006626

010240
0068630

176446
176436
176424

176414
000225

000215
000212

177770

164217

177742

18:

108:

CNGSWR:

SETBYT:

CKCSR:

Ss:

MOV

FO3

8-10,7M
(2004, (43)+
18

3CTR, %1
JsINtFLG
KOUT
O;CLK¢2
SICLK+2 %1
/1 .

J;CLK+2 8-1356!

ésCLx+a,u-3s

%3, JAMSTA
JslLke

%2,-(6)
%3,=~(B)

TgPSHR
PC,CRLF
8BYTL, %2
SKCSR
CKCSR
3KDBR, %1

JPCSR
S

%3
8177770, %1
%1, (2)+

;SEE IF CLK MRS INT‘PRUPTED IN THIS TIME
;ZALC VALUE OF CTR
;1S CLOCK RUNNING AT 100KHZ ?

;SUB INIT VALUE
; IS CLOCK RUNNING AT 10KHZ ?

+ IS CLOCK RUNNING AT SOHZ ?

;RDD VALUE OF CTR T0 MST

:SAVE R2
:SAVE R3

;CLERR TEMP SWR
s CLEAR

R3
PRINT <CR> (LF)>
:INIT R2 TO IST BYTE LOC

: IS CHAR TYPED?
IF NOT,WAIT
'ELSE MOVE THE CHAR TO Rl

HAR tU (CONTROL-U)?
ES,START OVER

15717 R ?
QUAL.GO TO SWDONE
T 3L

L,GO TO SWDO
INDICRTE R CHAR INPUTTED
;LEAVE ONLY BINARY 8 IN R}
HOVE s T0 PROPER BYTE LOC

; IS
; IF
;ELS
s IF
; 1S
s IF

MMM <O
O




JMRIN.  MACYLL
OJkWBG.PLI
1604 0101SM
1605 010160
1606 010162
1697 010162
1608 01016
1609 0i0166
1610 81817
il fey
1613 010203
1614 010202
1615 010296
1616 0!0212
1617 010216
1518 810220
1613 010220
1620 010226
1621 010226
1622 010230
523 010232
1624 010236
1625
1626 010240
1627 010240
1628 010244
1629 010246
1630 010254
1631 010254
1632 010280
1633 010262
1634 018270
1835
1636 010272
1637 010274
1638 010276
1639 010300
16490 016302.
1641 010304
iose ulgaud
1643 010310
1644
1645 010312
1646 010314
1647 010316
1648 010320
1649 (010322
1650 010324
1651 010326
1652 010330
1653
1654 010332
1655 010334
655 010336
1657 010340

2vir3a)

Q922702
001346

005703
0C1420
012703

155337
281307
006137
06137
006137
00076s

013777

000015

10-SEP-76 13:04 PARGE 32

SUSROUTINES
006836

006630
006626
006626

006626
00626

006626 170616

010240

176274
000215 176262
176260
000212 176246

SWOONE :

108:

c0S:
308:

CRLF:

108:

TRBL:

TRBL1:

TRBLZ:

cMP
BNE

-GO3

WBYT?, %2
CKCSR

%3
308
8BYT1,%3

(3)+, TMPSWR

%3, %3
204
TMPSWR
TMPSUR
TMPSWR
108

TMPSWR, 3SR

(b)+,%3
(B)+ %2
PC,CRLF

8215, JPOBR

JPCSR

108
8212, dPDBR
PC

1S R2_PAST 8YTE ADDR?
s IF NOT,GO BRCK FOR ANOTHER CHAR

.1
']

WAS A CHAR TYPED?

:IF NOT, EXIT

:INIT R3 TO 1ST BYTE ADOR
5

i

I

E

+SET LOW 3 BITS OF TMPSWR
IS R3 EQUAL BYTE ADOR IN R2”
: [ YES ,EXIT

sELSE

sSHIFT

+NEXT 3 BITS UP

sAND GO GET ANOTHER #

;SET UP NEW SWR
;RESTOR Rg
R

sRESTOR
sPRINT <CRY(LP>

1S TTY READY?
:IF NOT,WAIT

:ELSE TYPE <CR»
:1S TTY READY?

:IF NOT,WAIT
‘ELSE TYPE «LF»

; TRBLE FOR WORK ARER
; 100KHZ TIME TABLE

; 1I0KHZ TIME TRBLE




MRIN. MACYII

DZKWBG.P11
1660 010346
1661 010350
1662
le63 10352
1664 010284
1665 010356
1666 010360
1667 010362
1668 010364
1669 010366
1670 010370
1671
i6re gio3e
1673 010374
1674 010376
1675 010400
1676 010402
1677 010404
1678 010406
1679 010410
1680
1681
1682
1683
1689 010412
1685 010420
1686 010M2E
1687 0104
1688 010436
1689 DIQYWH
1690 010450
1691 010456
632 D046
1693 010466
1694 010474
1695 010500
169 010506
1697 010510
1698 010512
1699 010520
1700 010584
1701 010532
1702 0105
1703 010536
1704 01059
1705 010550
1706 010536
1707 010560
1708 010562
1709 010570
1710 010574
1711 010602
1712 010604
1713 010606
1714 010614
171 010620

a7 (732)

000006
000003

881025
0413
000205
000103
000041
000021
000000
000000

00050C
000240
0.J120
0000S0
0000cH
000000
000000
000000

012737
062737
022737
00300S
162737
005237
062737
022737

10-SEP-76  13:04 PRGE 33
SUSROUTINES

177777
000044
000144

00014M
006604
001217
001750
001750

006600
000072

000060
006576
000066

000060
006S74
000072

000060
00eS7e
000066

000060
006570
00006H

006534
006602
006602
006602

005604
006604

006604
006600

006600
006576

006576
006574

006574
006S7¢

006572
006570

TABLS:

-
X
m
-
-

CLKY:

cs:

o0
b

Woe—nuun wor
* NWNWWoRW - -

OO LO—w OO0
- OOO0ON -

MOV
ADD

'SJW

- OO0

HOJ3

QUTINE KEEPS THE 24 HOUR
DAY

#-1,38IMTFLG
$36.,14L557

#100.,06 ST
CLKY
#100.,98LST
oENST

#65S. ,deMST.
5%000.,30HST
81000. ,98MST
J#SEC2
87¢2,d85EC2
.4

#60, J8SEC2
JaSEC!
866, 98SEC!
.4

860, 38SEC!
asning
872, d8MINS
.d

860, J8MIN2
asming
865, JSMINI
)

860, d8MINI
S#HAS?
864, J9HRS2

;60HZ TIME TABLE

;SOHZ TIME TABLE

sCLOCK INTERRUPT SERVICE ROUTINE
sADD LSB TO LST

;DID IT OVER FLOW

: YES .

s INC MST

+Q0D MSB TO MST

+DID IT OVER FLOW

:YES

; INC SECOND

+HRS 10 SECONDS ELAPSED

s YES
s INC MSB QF SECOND
+HRS 60 MIN ELRPSED

: YES
; INC LSB CF MIN
+HRS 10 MIN ELAPSED

; INC MSB QF MIN
sHRS 60 MIN ELRPSED

; INC LSB OF HOURS
;ISLSB A Y




LJMAIN., MACY!L

DIkWBG.P1L
IZIB 010626
1717 01
1712 1
171 1064
1720 010e42
172l 810650
1722 010656
1723 010660
1728 81
1725 (0106
1726 0106
1727 010676
1728 010704
1729
1730
1731
1732
1733 010706
1734 013718
1735 010716
1736 010724
1737 010730
1738 010736
1739 019740
17490 010742
1741 010750
1742 010754
1743 010762
1744 010764
1745 010766
1796 010779
1747 0.1000
1748 011006
1749 0141010
1780 011012
17S1 011020
1782 011024
1763 011032
1784 011039
1755 011036
1756 811044
1757 011050
1758 011056
1759 011060
1760 011066
1761 011070
1762 011072
1763 011100
1768 011106
1765 011110
1766 011116
1767 011120
1768 O0lllee
1769 011126
1770 D111
1771 0ill4e

SUSROUTINES

2737 000062
012737 000060
812785 000060
022737 000672

005237 00ESEE
012737 000060
000002

022737 001750

162737 001750
00S237 006620
022737 000C72

000475

012737 000060
005237 QU6616
022737 000066

000463

012737 (000060
005237 006614
000072

000060
005237 006612
022737 000066

000060
0052 006610
022737 000064

022737 000062
012737 000060
012737 000060
022737 (000072

006E06
012737 000060
012777 011202
012737 17777%

006566
006566
Q06570
006570

006570

006624
006624
006820

006620
Q06616

006616
006614

006614
coeble

00eb12
00e610
006606
06618
006610

006610
175400
00eS6e

NEWTM:

CLKE:

es:

NEKT:

ENDIR:

a?(732) 10-SEP-76 13:04 PAGE 34

aNE
v

.
T1
MOV
MOV
RTI
CMP

Bt

INC
MOV
RTI

103

NEWTM
oss,aIHRSI
. P

860, JEHRS |
860, J8HRS2
872, I8HRS2
44

J8HRS1
#60, d#HRS2

5}000.,3!HSTQ
#1000. ,38MSTA
J¥SEC2A
szs,ansscan
ENDIA

860, J8SECER
S3SECIA
og&,ansscxn

ENDIA
860, J8SECIA
xMiNeR
n?ﬁ,mman
. ¥

ENDIA

860, JsMINCA
asMiNlA
866, J8MINIA
i

ENDIR
860, JEMINIA
HRS2R
OEH*JUHRSER

NEW
862, d8HRS1R
+4

ENDIA
860, J8HRS1A
860 J#HRS2A
ENDIA

872, 38HRS2A
Y4

ENDLIA
J8HRS1A
860, J8HRS2A
8CR, 9PVEC
8-2,J8CNTB

;IF YES, IS MSB A 2

; IF 24 HOURS RESET
;LSB AND MSB OF HOLRS

IF NOT 4 IS IT 10 HOURS

;YES INC MSB OF HOURS

; THIS ROUTINE IS THE WORK
;AREA ROUTINE AND IS THE

; SAME RS INTERRUPT HANDLER
; SERVICE ROUTINE

:SET UP FOR PRINTER OUTPUT
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27(732)

005237
000002
012777
012777
0C00Q2

012737
012777
000002

005037

0NG250
013737
0ig737
162737
100406
005237
00S237
001367
000404
062737
000250
062737
012777
013777
000002

012777
005037
000250
012737

00S237

10-SEP-76 13:04 PRGE 35
SUBROUTINES

006606
177767
000000
000100

0llc2g
000215

011236
000212
006556
006562
006560
175254
006560
006562
011330
00C0Se

177776
000072

006562
006624
177767
000144
006552
006556
000144
000060

011432
006562

011514
006562

177767
0oacle2

006Se2
006556

006560
006556
175344
175340

175332
175320

175
175

175240
175226

006562
175210

006560
006556
006560

006560
006562

175120
175106

175102

C06SS6
006S60

CR:

LF:

PINTR:

DONE:

COLON:

PER:

13:

cs:
39:

NUM!L:

18:

MUV

INC

JO3

#HRS1R, JUCNTL
8-11, JhCNT

0. 2PDBR

2100, JPCSR

sLF, JPVEC
8215, JPOBR

sPINTR, 9PVEC
8212, aPDBR

S8CNT

DONE

CNTB

COLON
O8CNTL. 74
(4%4)+, SPDBR
74 JlNT1
38iNTB

$PER, JPVEC
#56, JPDBR

#-2,J8CNTB
¥72,JPDBR

J¥CNTB

2IMSTA, JUCNT!
8-9. ,J4CNT
géﬂﬂ.,i:CNTl

J¥CNTB
JaCNT
1

35
€100.,d8CNT1

860, JECNTB
sNUML , SPVEC
J8CNTH, JPDBR

#NUMZ , JPVEC
JUCNTH

8-9.,34CNT
#10.,848CNT!
3%

JECNTB
J4CNT

: OUTPUT CR

sQUTPUT LF

;PRINT TWO DIGITS FOLLOWED
;BY COLON UNTIL TIME OF
:CRY IS PRINTED

; WHEN-DONE PRINT "."

sPRINT MSB OF MILLISEC

;PRINT LS8 OF MILLISEC




-MRIN. MRCYL!
DZKWBG.P11

1851 011562
1852 011564

1854 (011566
1856 011572
1857 011600
1858 011604
011610
1862 011612
1863 0llel4
1864 Q11620

1866 0lle2s

e7(732)

012777
000002

001375
000207

013746
012737
005777
012637
000207
022626
012637
012737

000207

000001

10-SEP-76  13:04 PAGE 36

SUSROUTINES

000060 00&Se2
008562 175024

007504 175030

000010 167312

001034

000004

Oll6le 000004
167240
00CO04

000004
000176 CO1044

39:

NUMe:

DELADJ:

18:

es:

SWRDJ:

SWADJ1:

L] END

BIT

BNE
RTS
MOV
MOV
MOV
RDD
MoV
CMP
BNE
RTS

MOV
MOV
TST
MOV
RTS
cHp
MOV
MOV

RTS

KO3

18
860, J9CNTB
J8CNTB, 3PDBR

$KINTR, JKVEC

#10,3SR

1s

anoJ R]

#DEL ], RO

cDELH Re

(R1)+ (RO)+
RO’

85
%7

A, - (%8)
$SWADJ1, AsY
aSR

(76)+, 304
%7

(%6)+, (%B)+
(76)+. 4
$SOF TSR, SR

“

;RESTORE KEYBOARRD VECTOR

; TEST FOR SR3=1 WHICH INDICATES
$11/70 811745 WITH MOS
:ADJUST DELAY TIMES
:NO_ADJUSTMENTS REQUIRED

:GET START OF REG. FOR ADJUST
:GET START OF REG. TO ADJUST
sGET END TRG OF RDJUSTMENT
:UPDATE END CHECK

sUPDATE DELAY COUNTS

:ARE WE_DONE

:NO CONTINUE UPDATE

s ADJUSTMENT MADE

3EXEOCONTENT OF TRAP
:SET_UP NEW TRAP VECTOR
:TEST FOR SWITCH REG.
sRESTORE _STACK NO

s TIME OUT RCCONED.

; UPDATE STRCK

:RESTORE TRAP_VECTOR
:SET SWITCH REG. (SR) TO
sEGUAL SOFTSR

sRETURN TO CALLER




JMRIN,

MACYLl av{732)

DZkWBG.PL!

ADJ

BESIN
EGIN]
EGINS

BUFF

BYTL
BYT2
BYT3
BYTY
BYTS
BYTE
BYT?
CACL
cC
CHAR
CKCSR
CKV
CKVS
CKVS1
CKV1
CLK
SLKFLG
CLKI
CLKON
CLKSER
CLKXIT
CLK1
CLK2
CLK3
CLKY
CNGSWR
CNT
CNTB
CNT1
COLON
CR
CRLF
CSB

csel
CSK

CSRT
CSR1

000778
006630

006560
0i13ie
011202
010240
001002

0oesel
001000

001272
006522

10-SEP-76 13:04 PAGE 38

CROSS REFERENCE TRBLE -- USER SYMBOLS

1250#

Sil
11?24

1435%

1439
1440%

968
1529

1129
1191

845

1447 %

145]1*
1452%

1372%
1533%

1207
1203

860

863
1260%

882
1141%

1525+
1497#

879
12634

894»
1472%

1555

1690
1S34#
1790

1308

890

1083%
fe7e

N3

1557

1138

1099

WN7%

1560

1212

1262

1563

1407

1140%

== P e
aaa
=)=
wWe—0
M x e

B5S#
86b*
1145*

S84
613

708%
761%

g871#%
995#%
1064#%
1107%
1526+

1419

1471%

1431

1443

[
.

1830




.MRIN.

MACYll 27(732)

DZKWBG.P11

CTR

CTRLI =
CTRLT =
CTR1
DELRDJ
DELY
DEL!L
BEL

EL
DELY
DONE
ENDIR
tOMK
HLT =

HCLD
HOLOIT
HRS1
HRS1A
HRS2

HS0Z

HEC
ICOUNT
INIT
INTFLG
kCSR
KDBR
KIN
KINT
KINI2
¥INTR
KOUT
KVEC
KVECS
K10H2
K100H2

LINE
LOGICR
LOOP

LSTA
MINL
MINIA

MIN2R
MOVE
MSGPUWR
MSG)

MST

001004

000211
000224
006SeM
011524
CO4376
001024

01026

0103C
001032
011274
011134
006346
104000

006604

n I
769
13758

——— - -— —

536#%

784
1507
1509

497
1006
695
7i1
55y
745
17954
1794
1313
520
BIS
734

537
801

10-SEP-76 13:04 PRAGE 39
CROSS REFERENCE TRBLE -- USER SYMBOLS

S4S
820

85?7
324

1536#

12044

1686

1713%
1708%
14558

1690#

MO3

572
1002

1065
868

15890

154S*

1688+

1691

579
1010

1073
884

1833#*

1693#

679
1044

897

683
1052

1086

702
1069

1102

~00

1846

£99

e18
1012

75¢
1852

605

822
1043




NO3

-MRIN. MACY1l 27(732) 10-SEP-76 13:04 PAGE 4O

DZkWBG.P11 CROSS REFERENCE TRBLE -- USER SYMBOLS

MSTR 006624 13938 1577% 1733 1735% 1805

NEWT 011110 1758 17654

NEWTM 010680 1716 1723% -

NOP = 000240 HY4S#

NUM1 011432 1816 1820#

NUM2 011514 1820 1833%

0CT 006056 1eS4x  lcb4x 1268

OCTP 006062 1251 leb2 1270%

QCTPRT 005746 1e34 1236 1238 1240 12474

OCT1  -005766 1e49 151

0CT2 006004 12558 1265

PC =%000097 955% 958% 984#  158S*  1623#  1634* :

FCSR 006540 13658 1592 1627 1631 1775% ‘

POBR 006536 13648 1594%  1p29%  1633%  1774x  1780% 1784  1791%  1796% 1800% 1817% 1830

PER 011330 1795 18034 '

PINTR 011236 1783 17868

PRINT 005630 437 12234

PRINT1 005744 S04x 1227 1231%  1245#

PSW 006564 199% Q44 ¥ g54% 956%  1377%  1409%  1421%  1433%  I44S#

PVEC 0C6SY42 13668 1770% 1779% 1783% 1795% 1Blb®  1820% ‘

PVECS 006544 13678  1475x

PWROWN 005570 1208 12104

PWRF1 005552 438 12078 1461

PWRF2  00SS62 1142 12098

PWRRTN 005626 1207% 1209% 1218 12194

PWRUP  00S600 1210 12128

RETURN (006244 S03% 1283 1301% 13088

RO =7000000 983 1022% 1024 1846%  1849% 1850

Rl =+000001 357 % 959 1023%  1024*  1026% 1027 1030 1845% 1849

Re =7000002 1847%  1848% 1850

RS =000005 998% 1006% I1Cll®  1020% 1029 1031% 1040% 1048% 10S3*  106S* 1073%  1078%

SCOPE = 104400 Y468 530 S43 551 S6l 576 £83 801 bll 623 635 643 6S2
665 678 691 707 722 739 758 773 788 806 824 84?7 852
878 89¢ 917 942 931 1036 1059 1081 1098 1113

SCOPEB 006116 12818 1287 1299 1307

SCOPEC 006130 439 12864

SCOPEF 006230 S0l* 1296 1298%  1300% 1303#

SCOPEG 036216 1295 1297 13004

SECL D06S76 13828  1469%  1699% 1700 1703%
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