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4.3
#2NOTE:

COl1

RESTRACT
S _FROGRAM TESTS THE KHII-P RERL TIME CLOCK. IT CONTAINS

sTéiué‘EeS‘sl?S“‘"Sﬂn NarEER A huntER ’E§o°92128kJé¥°vsc-
TOR ADDRESS usxﬁs woxnz "10kHZ, LINE AND
EXTERNAL FREQUENC

REQUIREMENTS
EQUIPMENT

POP-11 WITH KWIL-P

STORRGE

THIS PROGRAM OCCUPIES MEMORY FROM O TO 11626.
LOADING PROCEDURE

METHOD

PROCEDURE FOR NORMAL BINRRY TAPES SHOULD BE FCLLOWED

1. ABSOLUTE LORDER MUST BE IN MEMORY.

2. PLRCE BINARY TAPE IN READER

3. LOAD ADDRESS #7500 i# DETERMINED BY LOCATION OF LOHDERJ
4. PRESS “STRART™ (PROGRAM WILL LORD).

STRRTING PROCEDURE
CONTROL SWITCH SETTINGS

CCT SuN=1 TO CIIPPRECC TECTC IGING EXTERNA FRESUENZY.
SET SW2=1 TC INCLUDE REPERTRBILITY TEST 125 8 T26 IF COW IS PRESENT

STARTING ARDDRESSES

200 BRSIC TEST

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

214 DOUBLE OR SINGLE REAL TIME CLOCK TEST. 100OKHZ.
220 DOUBLE OR SINGLE REAL TIME CLOCK TEST. IOKHZ
ce4 DOUBLE OR SINGLE REAL TIME CLOCK TEST. BCMZ

230 DOUBLE OR SINGLE RERL TIME CLCCK TEST SOHZ

PROGRAM AND/OR OPERATOR ACT
IF _NO HARDWARE SWITCH REGIS
RAUTOMATICALLY USE THE CONTE
THE USER SHOULD SET UP THIS

10N
TER 1S AVAILRBLE THE PROGRAM W
NTS OF LOC. 176 RS THE SOFTNQR‘ SNITVH REGISTER.
LOC. BEFORE STARTING THE PROGRRM.

LOAD PROGRAM INTO MEMORY
ESTDSNégygngGISTER TO STARTING ADDRESS - --
gEEgESéRED T0 SUPPRESS EXTERNAL FREQUENCY TESTS SET Su0=l.
PROGRAM WILL BEGIN TESTING

OPERARTING PROCEOURE
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b.2

OPERQTIONQL SWITCH SETTINGS
BRSIC TEST

ON'ERRORS ARB LBt iRce T 8?“"’92:1‘5 GICCTRING &Y CORPLETTON

SWITCH SETTINGS RRE:
SWlS=1 OR UP...HALT ON ERROR
SHIQ:I OR UP...SCOPE LOQP
... INHIBIT PRINTOUY
OR UP...SINGLE ITERATIONS ONLY )
OR UP...ENABLE SYNCHRONIZATION TES/S
OR UP...RDJUSTS DELAYS FOR 11,70 OR 11745 WITH MOS OR BIPCLAR MEMORY
OR UP...CLK2 PRESENT-EXECUTE REPEATRBILITY TESTS

SUBROUTINE RBSTRACTS

SCOPE

THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUB-TEST IN THE
BRSIC TEST SECTION. IT RECORCS THE STRRTING ADDRESS OF EACH
SUB-TEST AS IT IS BEING ENTERED. IF Q SCOPE LOOP IS REGUESTED,
IT WILL JUMP TO THE START OF THE SUS-TEST INDICATED BY “SCOPE™.
KLT

THIS SUBROUTINE CALL PRINTS THE ADDRESS THRT TRGS THE FAILING

SUB-TEST AND THE CONTENTS OF THE CONTRCL AND STRTUS REGISTER,
COUNTER AND “TEMP™.

w

b =

£
mnuuenn
e bn Peo Pms P

ERRORS
ERROR PRINTOUT FORMAT

géTE SN13 0 (OR COWN) THE FCLLOWIG PRINTOUT WILL APPERR ON

PC STATUS COUNTER TEMP
XXXRXX  XXXXXX  XXXXXX  XXXXXX

PC = ADDRESS OF TEST WHERE ERROR OCCURRED

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

TEMP = CONTENTS OF ADDRESS "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
R STANDARD ERROR REPORT FOR ALL ERRORS. THE OPERRTOR
MUST REFER TO THE PROGRAM LISTING AT THE ADDRESS OR
THE ERROR FOR R DESCRIPTION OF THE CRUSE OF THE ERROR.

ERROR RECOVERY

WITH SWITCH 1S=1 (OR UP) THE PROGRAM WILL HALT ON RN ERRQR.
DEPRESS “CONTINUE™ TC RESUME TESTING.
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9.1

RESTRICTIONS 3
OPERATIONAL RESTRICTIONS

FOR PURPOSES OF TESTING THE EXTERNAL FREGUENCY SELECTION IT
1S NECESSARY 10 SUPPLY R KNOWN FREQUENCY T0 THE EXTERNAL FRE-
QUENCY INPUT. THIS PROGRAM USES THE INTERNAL 60HZ FOR 1TS
GOURCE.  TO DO THIS IT IS REQUIRED THAT A JUMPER WIRE BE CON-
NECTED BETWEEN PINS CFl1 AND DAl OF THE SLOT IN WHICH THE CLOCK
MODULE 16 INGERTED. IF THIS 16 NOT DONE, THEN THE PROGRAN MUST
RLMAYS BE RUN WITH SuO=1 10 SUPPRESS THE ' EXTERNAL TESTS,

* JF R SECOND P CLOCK 13 BEING USED FOR TEST PURFOSES,

Fe en T ol REa = shodBu s Enaack FoBrLE3 2 RREOTSE, BERING
THE BASE TEST

MISCE ' ANEOUS
EVbS "ad TIME

BASIC TEST REQUIRES 11 SECONDS PER PQSS W/0 ITERATIONS &6 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 ,
BY THE DUAL CLOCK TEST: 17 MINUTES FOR EACH FREQUENCY (1009KHZ, 10KHZ.60KHZ}

2. IF THE SINGLE CLOCK TEST IS FOLLOWED BY THE DUAL TEST
RUN SINGLE CLOCK TEST FOR CNE HINUTE (FOR EACH FREQUENCY)
RUN DUAL CLOCK TEST FOR FIFTY SECONDS (10 PRINTOUTS) (FOR ERCH FREGUENCY)

NOTE: THIS TIME NOHINQL TIME FOR PDP-11-0S
OTHER C.P.U.°'S THE TIME WILL VARY

PROGRAM DESCRIPTION

THE Pnocnnn cons*srs OF runee sscrxong THE BASIC TEST THE
TIMING TEST CLOCK TEST. THE BASIC TEST CHECKS EACH OF

THE INDIVIDUAL BITS IN rne CONTROL AND STATUS REGISTER COUNT SET BUFFER, AND
COUNTER ALONG WITH PROPER OPERARTION UNDER INTERRUPT CONTRO

{SINGLE OR REPERTED INTERRUPTS) COUNT UP OR COUNT DOWN nno

REPEATABILITY. THE TIMING TEST USES ALL CLOCK FREQUENLIES TO

RING THE TELETYPE BELL AT 10 SECOND INTERVALS.

THE CLOCK TEST PROVIDES A RERL TIME CLOCK

WHOSE ARCCURARCY CAN BE MERSURED RGAINST AN

ACCURATE EXTERNAL SOLRCE.

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

BITS MAY BE SET AID CLEARED.
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9.2

9.3
9.3.1

9.3.1.1

FO1

T10 THRU T11 TEST FIX(BITS) TO SINGLE CLOCK COUNTER.

Tie THRU TIS TEST CLOCK TO COUNT UP.

Ti6 THRU T19 TEST CLOCK TO COUNT DOWN.

T20 THRU T4 TEST INTERRUPT MODES.

TS THRU Teb TEST REPEATABILITY BY CHECKING THAT THE COUNTER

CONTRINS THE SAME NUMBER OF COUNTS OVER TWO
EQUAL PERIOCDS 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 AT IC SE-
COND INTERVALS FOR | MINUTE USING 100MKZ, FOLLOWED BY 1 MINUTE
AT 10KHZ FOLLOWED BY 1 MINUTE AT LINE FREQ. (BOHZ OR SOHZ) AND
§§Eu§“°=°’ 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
RACCURATE DIGITAL “WALL CLOCK.® R NORMAL
CLOCK’S 12 HOUR CYCLE HAS BEEN REPLACED BY
R 24 HOUR CYCLE.

EXRMPLES OF THE 24 HOUR CYCLE FOLLOW:

ACTURL TIME PRINTOUT
HRS MINS SECS TENTHS+HUNDRETHS Of SECS.
MIDNIGHT 00 : 00 : 00 . OC
8:32 AM g8 «: 3 : 00 . O0OC
12 NOON 12 ¢« 00 : 00 . 00
2:15 PM 4 ¢« 1§ : 00 . 00
11:30 "M e3 ¢« 30 : 00 . 0O

ENTERING THE TIME

THE CLOCK CAN BE UPDATED BY HOLDING THE CTRL KEY DOWN
AND TAPPING THE I KEY. THE CTRL KEY IS THEN RELERSED,
AND THE STARTING TIME IS ENTERED.

THE MOST SIGNIFICANT HOUR DIGIT IS ENTERED FIRST.
THIS DIGIT MUST BE A ZERO, A ONE OR A TWC.
THE LEAST SIGNIFICANT HOURS DIGIT IS ENTERED NEXT FOLLOWED BY
THE TWO nrnursg glcrr FOL&ON%Q BY THE TWO SECONOS DIGIT.

THE FRACTION OF A SECOND DIGITS ARE NOT ENTERED. THE

USER WILL ENTER A TOTAL OF SIX DIGITS WITH NO SPACES, COLONS,
OR ANY OTHER CHARACTERS BETWEEN DIGITS. THE USER MUST
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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

81 mrgnnm{?n. AFTER THE INFORMATION 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 THRT THE CHARARCTERS WILL NOT BE PRINTED
ggg OUT RS THE TIME IS BEING ENTERED.
ggg 9.3.1.2 READING THE TIME
290 TO PRINT THE TIME, DEPRESS THE CTRL KEY. WHILE HOLDING
291 THE CTRL KEY DOWN' SMARTLY TAP THE T KEY. THE TIME WHICH
292 CORRESPONDS TO THE INSTANT THAT THE T KEY WAS OOWN, WILL
293 BE PRINTED OUT. THE FORMAT OF THE PRINTOUT WILL BE SIMULAR
294 TO THAT SHOWN IN THE 24 HOUR TIME EXAMPLE. THE
ggg ONLY DIFFERENCE WILL BE THE ABSENCE OF SPACES.
ggg 9.3.1.3 TIME REFERENCES
299 SINCE THE SYSTEM CLOCK 1S MORE ACCURATE THAN MANY WRIST - .
300 WATTHES, IT IS A GOOD IDER TO USE AN ACCURATE TIME STANDARD.
301 MANY TECEPHONE COMPANIES PROVIDE A NUMBER WHERE
302 THE TIME, SYNCHRONIZED TO THE NATIONAL BURERU OF STANDARDS
303 RADIO STATION (WWV), IS AVAILABLE. CONSULT WITH YOUR LOCAL
382 TELEPHONE COMPANY TO SEE IF THIS SERVICE 1S AVAILABLE IN YOUR ARREA.
ggg 9.3.1.4 PROCEDURE FOR SINGLE CLOCK REAL TIME TEST.
308 1. PERFORM THE BASIC TEST. PRIOR TO THE PERFORMANCE OF
309 THIS TEST. PROCEED ONLY IF THE BASIC TEST HAS PASSED.

310
2. LORD ADDRESS 214 VIA THE SWITCH REGISTER, (100KMZ TEST)

PLACE ALL ZEROS IN SWITCH REG., DEPRESS START

EXAMINE YOUR TIME REFERENCE, AND SELECT A TIME THAT
"é%%ogﬁhou YOU ENOUGH TIME }0 ENTER THE TIME VIA THE

W W I W WD
Pt s 00 Pe o s 4 Pt e
OO UN LW+

K
333 . ENTER THE TIME, RS DESCRIBED PPEVIOUSLY.
321 6. START THE CLOCK (HIT THE CR KEY) RT_THE INSTANT THE
ggg TIME REFERENCE CORRELRTES WITH THE TIME ENTERED.
324 7. MONITOR YOUR TIME REFERENCE, EXACTLY 1 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
%gg OF THE RCTUAL TIME.
331 9. IF THE RESULT OF STEP B8 IS NOT WITHIN ONE SECOND
332 ALL OW %XRCTLY ONE MORE MINUTE TO PASS (FROM_THE ORIGINAL
333 START TIME>. READ THE TIME RGRIN. IF THE TOTAL ERROR

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

10.%_IF THE ONE MINUTE TEST WAS PASSED, ALLOW THE TEST T0Q
RUN FOR EXACTLY J6 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 DuRL CLOCK
REAL TINE TEST IS GOING TO BE PERFORNED, THIS STEP
CAN BE OMITYED.

11. LOAD RDDRESS 220 VIR SWITCH REGISTER,
DEPRESS START (10KHZ TEST)
REPEAT STEPS 3-10

12. LOAD ADDRESS 224 VIA SWITCH REGISTER
DEPRESS START (224 IF 60HZ, OR 230 IF SOMZ LINE TEST)
REPEAT STEPS 3-10

# THE DURATION 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.

DURL CLOCK REAL TIME CLOCK TEST

THE USE OF A TEMPORARY CLOCK (REFERED RS COW) REDUCES THE TIME
REQUIRED FOR THE REAL TIME TEST. THE _SECOND CLOCK INTERRUPTS
THE FIRST CLOCK EVERY FIVE SECONDS. THE DURARTION OF THE COMBINEC
RERL TIMES TESTS, WHEN THE DURL CLOCK TEST IS USED IS

1 MIN : SO 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. RRISING SWITCHES 80 AND s2 CAUSE THE PRINTOUT
TO OCCUR RUTOMATICALLY.

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

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

1. REMOVE JUMPER A4
CSR=772560
CSB=77256¢
CTR=772564

e. ADD JUMPER V8

VECTOR LOCATION IS SC4
PSW " * 506
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101

NOTE:  THIS VECTOR IS5 IN FLOATING VECTOR SPACE,CAUTION IS ADVICED
WITH RESPECT TO ALLOWING VECTOR CONFLICYS.

9.3.2.1 PROCEDURE FOR DURL CLOCK REAL TIME CLOCK TEST

L.
2.
3.

0@ NoTon

10.

LORD ADDRESS 214, DEPRESS START (100KHZ TEST)
ENTER THE TIME VIR THE TTY KEYBORRD AS DESCRIBED PREVIOUSLY

SET THE SWITCHES IN THE SWITCH REGISTER TO 000QQS,
THE TTY WILL PRINT THE TIME AT S SECOND INTERVALS’

CONSECUTIVE PRINTOUTS WILL BE WITHIN $.00 PLUS OR
MINUS .01 SECONDS OF EACH OTHER. RLLOW THE TEST TO
RUN FOR AT _LEAST TEN PRINTQOUTS. IF THE TOLERANCE IS
EXCEEDED, THE CLOCK IS DEFECTIVE.

LORD ADDRESS 220, DEPRESS START (10KHZ TEST)

REPEAT STEPS 2-4

LORD RDDRESS 224, IF 60HZ, OR 230 IF SOHZ DEPRESS START (LINE TEST)
REPEART STEPS 2 & 3

CONSECUTIVE PRINTOUTS WILL BE WITHIN S. 00 PLUS OR

MINUS .04 SECONDS OF EACH OTHER, TYPIGAL AND

5.00 PLUS QR MINUS .2 SECONDS WORST CRSE DﬁE

T0 POSSIBLE AC LINE FREQUENCY VARIATIONS. ~ALLOW_THE

TEST TO RUN FOR AT LEAST TEN PRINTOUTS. IF THE TOLERANCE

IS EXCEEDED, THE CLOCK IS DEFECTIVE.

THIS KWll-P DIAGNOSTIC WILL GO OUT 8 FIND IF THIS SHOULD

RUN WITH CPU THRT HAS A SWITCH REG. OR WILL RUN WITH A PDP-11/04

THAT HAS NO SWITCH REGISTER. IF CPU HAS NO SWITCH REG.

LOCATION 176 EQUALS SOFTWARE SWITCH REGISTER. IN THE ABOVE TEST

TYPIEG aG(CONTROL-G) WILL ALLOW YOU TO ENTER/ALTER THE SOFTWARE SWITCH SETTINGS

——— ——— e — -
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D2kWBG.P11 BASIC TEST
430 .SBTTL BASIC TEST
43] : COPYRIGHT 1? é }?72 DéGITQL EQUIPMENT CORP., MAYNRRD, MASS. 01754
:gg + JOHN RODENH S k/ M
434 000000 =0
435 s TRAP CATCHER 0-200
436 000030 .=30
437 000030 005630 PRINT
433 000032 00G340 340
439 00003 006130 | SCOPEC
y40 00003 (000340 340
4y4] 700046 .=46
442 0D0046 00SISY 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 S¥BEGIN2 -START BASIC TEST
451 000204 000137 001130 IMP I$BEGIN :RESTART BASIC TEST
452 000210 000137 005170 IMP S8BEGINI :STRRT TIMING TEST
463 000214 000137 006640 IMP 28K 100H2 :DOUBLE OR SINGAL CLK TEST. 100KHZ.
454 000220 000137 006724 JMP 8K 10HZ ;DOUBLE OR SINGLE CLK TEST. 10KHZ.
465 (000224 000137 007010 IMP J#H602 DOUBLE OR SINGLE CLK TEST. BOHZ.
ggg 000230 000137 007074 IMP J¥HS0Z :DOUBLE OR SINGLE CLK TEST. SOWZ
458 001000 .=1000
NS 00:1000 172540 CSR: 172540 :CONTROL AND srnrus REGISTER
460 001002 172542 ¢SB: 172542 COUNT SET BUFFER
46l 001004 172544 CTR: 172544 :COUNTER
462 001006 000104 CKV: 104 :CLOCK VECTOR RDDRESS
463 001010 000i06 CkvS: 106 .
464 001012 177566 TOBR: 177566
465 001014 177564 TCSR: 177564
4eb 001016 000000 TEMP1: O
467 001020 000000 TEMP: O
468 00io22 000001 ICOUNT: 1
469 001024 177740 DELI: -40
470 001026 177730 DEL2: -50
471 001030 160000 DEL3: -20000
472 001032 160000 DELY: -20000
473 001034 177700 ADJ:  -100 :DELRY ADJUSTMENT FOR 11,70
474 ; 8 11745 WITH MOS' MEM.
475 001036 177660 -120 :
476 001040 140000 -40000 :
477 001042 140000 -40000 ;
:;g 001044 177570 SR: 177570
480
i
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 s ISTADJUSTMENT IN CZLAY REQUIRED
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487
488
439
430
¥9]
492
493
434
43S
436
437
498
439
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a3

REZE Ro

013746
012737
00523;
i

012;3?
84755

01270
00473
004737
012737
00s07?7

0080 37

012737

104000

KOl
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BRSIC TEST

000004
001210
177060

179997
000091

00646Y
006246

000776
011566
011524
00SSS2
001020
008230
001016
001234
0as74d
00la34

000004
D0O0Q0S
006232
001130

000004
001272
100377

100377

000004
040C00

000004

177777
177446

177777
000000
0010e0

0000CH

006232
001022

000024

006244

0010ee

000004
17754

177514

177536

177452

001020
177430
177422

MOV M4, -(75)
MOV $XOR, 914

TST 38177060
MOV (%6)+. a84
MOV -1 JbXORFLG
MOV 81, 38ICOUNT
MOV aXORM, %2

JSR %7, T0P

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

IMP 10
XOR:  CMP (%B)+, (7%B)+
MOV (%6)+ 84
MOV 85, 38 COUNT
CLR 3XORFLG
IMP QBEGIN
-TEST INIT TO CLEAR CONTROL AND STATUS REGISTER

T0: MOV a4, -(%6)

MOV 8CSRT, a8y
oV $1003%7, 3CSR
RESET
gég %i00377,acsn
BﬁT " ;ERROR, INIT FAILED TO CLEAR ALL BITS OF CSR.

CSRT:  CMP (%6)+, (%B)+
MOV (76)+ 204
BIT ggooob,asn

BNE
gaLT 0 sNO SSYN FROM DEVICE
- TEST COUNT SET BUFFER
ti: MOV (76)+, 984
SCOPE
MOV 8-1,3CS8
15T JCSA
BEQ .44
HLT :ERR, FAILED TO GIVE ZERO’S FROM WRITE ONLY REG.
MOV -1, ISTEMP :
MOV $0, OCTR
CMP JttEMP, ACTR
gsg L4y

L ;CTR CHANGED WHEN WRITTEN TO
; TEST COUNT SET BUFFER TO ACCEPT A COUNT PATTERN
; TEST COUNTER TO CONTAIN COUNT SET BUFFER VALUE
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S4e
S43

.
“b
5:7
48

SS0

3

553
SSY
$SS

001366
001372

.i:i?‘i

Q0l1Mle

B31ild
"19 4

001430
001436
001444
001450
001452
001460
go14e2

001464
001466
00147¢
001500

001506
001514

001644
001652
001654
001656
001662

27(732)

00S03?
104;00
i

1401
104000

E
sg

212777
013737
005237
00137%
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
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BASIC TEST
001020
1 177400 713: o
BT 1770 gna
HLT
001020 6NE
taa:
177350
177777 1773w MOV -
001030 001020 MOV
001020 18: éng
177727 177324 CMP
an
¥38:
177306 CLR
177777 177302 MOV
001030 001020 MOV
177736 177264 18: MOV
177260 MOV
000000 177252 MOV
177246 MOV
001020 INC
BNE
177777 177236 CMP
BEQ
HLT
ty:
177777 177220 nov
RESE
177214 15T
BEQ
dLT
ts:
000002 177174 MOV
000002 177166 CMP
BEQ
HLT
000OGH 177154 MOV
000004 177146 CMP
BEQ
HCT
000006 177134 MOV
000006 177126 CMP
BEQ
HCT
177116 CLR
177112 TST

LOl

TEMP

fepe: SR
;ERROR, CTR NOT TEr'p

¥5"P RéPE8|C8H¥IL COUNT OVERFLONS

 TEST THATOCER REMAINS CONSTANT IF RUN CLEAR

R
8-1,4CSB
gsoéLa STEMP

1%
l:& ,dCTR
CHANGED RLTHOUGH RUN O

L TEST THggogER REMAINS CONSTANT ﬂHEN CSR IS REF'D

JCSR
$-1,3CS8
JDEL3, QTEMP
u1?77as 3CSR
aCSR, %0

10, 86K
mlTEﬁP

18

0-1 3CTR

;CTR CHANGED BY CSR REF

. TEST INIT rg CLEAR COUNT SET BUFFER WHEN IT IS =-1

#-1,dCSB

BElR
;ERROR, INIT FAILED TO CLEARR CSB

TEST RﬂggoggLECT (BIT,2) MAY BE SET AND’CLEARED

#2,adCSR

42, aCSR
.+

#4,dCSR

#4, ICSR
44

#6,dCSR
86, dCSR
44

JCSR
JCSR

;ERROR, CSR NOT = 2

"
£

;ERRCR, CSR NOT

"
o

;ERROR, CSR NOT
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bed

001666
001670

001s72
00174
001702
001710
0017ie
001714
001720
001724
001726

001730
001732
001740
001746
001750
001752
001756

001762
001764

001766
001770
001776
002004
002012
002014
002016
002022
002026
002030

002032
002034
002040
002044

002142

27732}

00140}
104000

104400
012777
022777
001401
104000
00sQz7
0QS?77
001401
104000

104400
012777
022777

005777
001401
104000

001401
104000

104400
005077
005037
013777
012777
032777
001001
104000
104400
005077
005037
013777
012777
0S2777
032777
001001
104000
104400
00sG77

10-SEP-7%  13:04 PAGE 12
BRSIC TEST

000010
000010

177060
177054

0C0020
000020

177022
177016

000340
000100
0oo100

176756
176752

176740
001020
001020
0ooo21
000001

176700
001020
001020
000020
000001
000001

176632

— ——

177076
177070

177040
177032

177776
176774
176766

176730
176720
176712

176670
176660
176652
176644

te

t

ts

MO1

BEQ .44
HLT :ERROR, CSR NOT = 0
: TEST MODE (BIT 3) CAN ™~ SET AND CLEARED
: SCOPE
MOV #10, 3CSR
CMP 10, 9CSR
BEQ .+
HCT :ERROR, CSR NOT = 10
CLR ACSR
15T 9CSR
BEQ L4
HLT -ERROR, CSR NOT = 0
- TEST UP/DN (BIT 4) CAN BE SET AND CLERRED
7: SCOPE
MOV #20, 3CSR
CMP 820, aCSR
BEQ ren
HLT :ERROR, CSR NOT = 20
CLR ACSR
15T JCSR
BEQ . +4
HLT :ERROR, CSR NOT = 0
- TEST xngggggpr ENABLE (BIT &) CAN BE SET AND CLEARED .
MOV 8340, CC :SET PROCESSOR PRIORITY LEVEL 7
MOV 100, aCSR
CMP 100, CSR
BEQ .44
HLT ;ERROR, CSR NOT = 100
CLR JCSR
1ST 3CSR
BEQ L4+
HLT :ERROR, CSR NOT = O
sTEST RUN (BIT 0) CAN BE SET AND CLERRED |
T9A:  SCOPE
CLR JCSR -
CLR TEMP
MOV TEMP, 3CSB :START AT ZERO
MOV 21 ,CSR :DISABLE INTERRUPT, COUNT UP, SET RUN
Sﬁ{ ciqacsn +CHECK IF 2ERO IS STILL SET
HLT sCSR LOST BIT O AFTER BIT INSTRUCTION
SCOPE
CLR JCSR
CLR TEMP
MOV TEMP, 3CSB :START AT ZERQ _
MOV %20, 9CSR :DISRBLE INTERRUPT, COUNT UP, DO NOT SET RUN
BIS $1,aCSR :SET RUN
Eﬁ} siqacsn :CHECK IF BIT O IS SET
gégpe :CSR LOST BIT O RFTER A BIS INSTRUCTION
CLR aCSR




MRIN,

MACY!!
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bS4
655
65
65
658

002146
S
80?12&
002174

L

002264
002266
002272
002276
002304

002336

002340
002342
002346
002354
002362
002370
002374
002376
002404
002406
002414
002416
00g422
002424

002426
002430
002434

27(732)

005037
013777
81577?

12777
032777

184088

104400
005077
012777

005237
023727
001362

104400

001404
104000

104400
005077
Olev.7

10-SEP-76
BRSIC TES

001020
001020
0002l
03020
000001

176564
172277
177776
000040
001020

001020
001020

176506

176504
000001
00CJ&0
001320

001020
001020

176432
0000Q2
000001
001024
176404

000001
000001
176362

176344
000002

-— e ———— — ®

176622
176612
176604
176576

176560
001020
176542
176540

000000

001020
176466
176464

000000

176426
17E416
C01020

001020
176364

178340

. 13:04 PAGE 13

CLR
MoV
MOV
MOV
BIT
BE

HL

NO1

TEMP
TEMP, 3CSB
22}, JCSR
%20’ 9CSR
#1, JCSR
.44

; START AT ZERC
;DISABLE INTERRUPT, COUNT UP, SET RUN

:LEAVE ALL SAME RESET RUN
:CYECK BIT O

;ERQN HIF Ngr ssr

tCSR PICKED BIT O ON A MOV.

; TEST FIX (BIT S) TO SINGLE CLOCK COUNTER

t10
CLR 3CSR
MOV s-1,2058
MOV 8-2. TEMP
TIOR: MOV 840 aCSR
CMP TEMP, CTR
BEQ e
HLT
DEC TEMP
CMP TEMP, %0
NE 0

B T10AR N
< TEST FIX (BIT 5) TO SINGLE CLOCK COUNTER

: SET UP/DN (BIT 4) =0 TO ENARBLE COUNT DOWN
10: SCOPE

;ERROR, COUNTER NOT = TEMP, DIDN’T COUNT DOWN
;=1 TO PRTTERN COUNT
;DgNE ALL COUNTS?

:SET UP/gN éEIT 4)=1 TO ENABLE COUNT UP

-ERROR, COUNTER NOT = TEMP, FAILED TO COUNT UP.
41 TO'PATTERN COUNT
- DONE nLtngounrs ?

s COUNT SET BUFFER T0 2
sDOWN COUNT , 100KHZ, GO

;ERROR, P INTR (BIT 7) NOT = 1.

; ERROR, COUNTER DID NOT COUNT DOWN TO O

tii: co ]
CLR aCSR
CLR 958
MOV 81, TEMP
T11R: MOV 860, 3CSR
CHP TEMP, 3CTR
BEQ 44
HLT
INC TEMP
CMP TEMP, 80
BNE TI1A
: TEST CLOCK TO COUNT DOWN AT ALL FREQUENCIES
+ 100KHZ
t12:  score
CLR JCSR
MOV 82,3058
MOV #1.3CSR
MOV JRDELT, ISTEMP
Ti12A: TSTB  ICSR
BMI T128
ADD 81, J8TEMP
BNE TIR
BIC #l.3CSR
HLY
T128:  TST aCTR
BEQ .44
R )
. J0KHZ
t13:  score
CLR ACSR
MOV %2,3C58
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FEY.

743

002704

0C2706
002710
0027 14
002722
00e730
002736

002742
00744

001401
104000

104400
00SQ77
012777
012777
013737
108?777
100410
082737

1J-SEF-"¢
v

BRSIC TES

200003
81326
178318

J02C¢C1

- o

0ooce!l
17ee™

306232
176253
000002
0030Cs
001330
176222
000001
000Cc0!

1762C0

00Ca0!
176152
0000%2
C00007
001032
176124
000001
000001

176102

17606M

176036
000031

17633
2

S
801820

0C:1220
178278

176224

176146
176136
001220
Q01020

176104

176060
176050
001020

00ig2C

Ti3R:

1ISLTH

T148:

HL
:EXT FREG

tis:

T15R:

T15B:

s TEST
t

T16RA:

13:04 PRIE 19

SCOPE
1

BO2

83, JCSR
JDEL2, InTEMP
3CSR

J8XO0RFLG
T1S

SCSR
82,8CS8

#S,JCSR
JPgELB.JITEHP

SCTR
.+4

8l J5R

T1d

9CSR

lg.JCSB
87,dCSK
Q8DELY, JeTEMP
CSR

158
81 SaTEMP
7184

8l,dCSR
oCTR
.44

JCSR
8-2,dC58 -

82],dCSR
8DEL I, JuTEMP
aCSR

1168
sl,esTEMP

;COWN COUNT, 10KkMZ, GO

;ERROR, P INTR (BIT 7) NOT = |[.

;ERROR, COUNTER DID NOT COUNTDOWN TO O

;00WN COUNT, LINE FREG., GO

;ERRCR, P INTR (BIT 7) NOT=]

;ERROR, COUNTER CID NOT COUNT OCWN TO O

:DOWN COUNT, EXT., &0

;ERROR, P INTR (BIT 7} NOT=1

:ERRCR, CCOUNTER DID NOT COUNT DOWN TC C

CLOCK TO COUNT UP AT ALL FREQUENCIES
'iEU KHZ '

LY

i:UP COUNT, 100 KMZ, GO
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00000S
005777
001401

10-SEP-"6_ 13:04 PAGE IS
TEST

BRSIC

030CaL
1780

1758776
177776
0000e3
001026
175750
000001
000001

175726

i75634
0Coecaol
000001
175632

000C01
175604
177776
000027
001032
175556
050001

000G01

175832

176016

175772
175762
0012320
001020
175730

175676
175666
031020
goic20

175634

175656

175630
175570
001020
001020

178536

T168B:

T17R:

T188:

BNE
BIC

vl

BEQ
HLT

SCOPE
CLR
MOV
MoV

8l¢

L7
18T
BEQ
HLT

:EXT FREQ.

tis:

T19A:

T198B:

SCOPE
BIT
BNE
CLR
MOV

HLT
RESET
157
BEG

Coe

T16R
81,3CSR

JCTR
.4

JCSR
8-2, 3058

823’ JCSR
aoogLe.anrsnp
oCS

178

81, J8TEMP
1128
81,3CSR
JCTR

.‘q

J8XORFLG
T1

ovON

1188

8], J8TEMP
T18A
#1,3CSR

J&CTR
.

T
8],dCSR

JCTR
.4

:ERROR

; ERROR

;UP COUNT, 10 KHZ, GO

s ERROR

:ERROR

:UP COUNT, LINE, GJ

:ERROR

:ERROR

;UP COUNT. EXT FREQ, GO

:ERROR,
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BRSIC TEST

000001

175426
001020

000001

1758376
000776

000240
003472
175350
000002
0CCl0l
001024
001020

000001

175302
00377¢

000300
003562
175254
000002
000101
001024
001020

175220
000001
000776

177776

175476
178474
175460
001020

175436

001Ced

001020

177776
175362

175344

175334
001020

178312

177776
175266

175250

175240
001020

175210

13:04 PRGE 16

DOe

HLT £ERROR
igng THggosETERRUPT OCCURS TO PROPER VECTOR WITH PROCESSOP PRIORITY 4

MOV 8200, CC :SET PROCESSOR PRIORITY Y
CLR ACk VS :CLERR INTERRUPT RETURN STATUS
CLR JCSR
MOV 82, 9658
MOV 8T20R, JCKV :SET UP INTERRUPT RETURN VECTCR
MOV 8101, 3CSR +ENABLE INTERRUPT
MOV S8DELL, ISTEMP
18: INC S8TEMP
BNE 13
81C 81, CER
EkT ol :ERROR, INTERRUPT FAILED TO OCCUR.
T20R: MOV 3CSR, I8 TEMP
TSTR  JsTEMP
BM] L 44
HLT :DONE NOT SET ON INT.
BIT 81, 8TEMP
BEQ 44
HLT sRUN NOT CLEARED
CLR 3CSR
MOV 88UFF, 76
iQEST ruggoggrsanupr OCCURS WITH PROCESSOR PRIORITY §
MOV 8240, CC :SET PROCESSOR PRIORITY S
MOV s721A, SCKV +SET UP INTERRUPT RETURN STATUS
CLR JCSR
MOV 82, 9CSB
MOV 2101, 3CSR sENABLE INTERRUPT
MOV I8DEL L, JSTEMP
18: INC S8TENP
BNE i$
BIC &1,3CSR
gkr ras :ERROR, INTERRUPT FAILED TO JCCUR
T21R:  CLR 3CSR :RETURN HERE AFTER INTERRUFT
MOV s8UFF . %6
égssr THggoggTERRUPT }S INHIBITED WITH PRCCESSOR PRIORITY &
MOV #8300, CC :SET PROCESSOR PRICRITY &
MOV 8T22A, ICKV :SET UP INTERRUPT RETURN
CLR 3CSR
MOV 82, 9CSB
MOV 2101, 3CSR : INTERRUPT ENABLE
MOV acgstx.aarsnp
18: INC SaTEMP
BMNE 18
CLR JCSR
B8R Te3
Te2R: BIC 81, 3CSR _
HLT :ERROR, INT SHOULDN'T HAVE OCCURRED
MOV 8BUFF, %6 .

; TEST SINGLE INTERRUPT (MODE 0) ON OVERFLOW
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003576
003600

003770
003772
3774
004002
004004
004010
004016
004024
004030
004034

004036
004042

0040%S2
0C4OSH

104400

10-SEP-76 13:04 PAGE 17

BRSIC TES

000200
1?51?6
1772776
0036t 2
000121

04851
000001
175112
000776

177700
003754
003010
000111
001024
000001

000001

001016
175010

000020

004244
010000
000001
174754
010000

001020

174726

T

177776
175162

175160
175144

281828

175120

175042

174764
174754

T23:  SCOPE
MOV #8200, CC
CLR 3CSR
MOV -2, JCSB
MOV 2T23A, aCKV
MOV 8121, 9CSR
MOV a:os£+ JUATEMP
T23RA: ADD 8l J8TEMP
BNE T23RA
BIC sl,dCSR
HLT
T23R: CLR aCSR
MOV 4BUFF %6
- TEST REPEATED INTERRJPT (MODE 1).
toq:  SCOPE
MOV %-100, TEMP
MOV 87248 9CKV
MOV 210, 3(SB
MOV $111,3CSR
T24R: MOV S8DEL ], 8 TEMP
ADD 81 I8TEMP
BNE .-b
BIC 81,3CSR
HLT
BR TN
T24B: CMP (B)+. (B)+
INC TEMP]
BNE T24A
CLR 9CSR

EO2

; SYNCHRONIZATION TEST
;NO OR

1 F

:KWi1-P BOARDS THAT
‘ARE REV F OR GREATER

Te4C:  SCOPE
CLR

BIT
BNE
JNP
18: MOV
MOV
MOV
cMP
BLOS
MOV
HLY
BR
2s: CLR
INC
BNE

%3
téﬂ,ﬂSR

25
10000, 3CSB
81, 9CSR
3CtR %0
zg.-loooo

2

%0, IS TEMP

“240
JCSR

3

; SET PROCESSOR PRICRITY 4

:SET INTERRUPT RETURN .
: INTERRUPT ENABLE, 'P TOUNT, 100 KHZ, GO

;WASTE TIME

:ERROR, INTERRUPT FAILED TO OCCUR.
:RETURN MERE AFTER INTERRUPT.
:RESET STACK

;SET UP_COUNTER FOR INTER

+SET INTERRUPT RETURN

;SET _UP COUNT SET BUFFER

s INTERRUPT ENABLE, REPEATED INTERRUPTS, 10C KHZ,

;ERROR, INTERRUPT FAILED TO OCCUR

;POP_STACK
;DONE 100 INTERRUPTS?

s NO
;CLERR CLOCK

; LORD COUNTER

;GO COUNT DOWN, 100 KHZ
;SAVE CTR

;0ID COUNT INCREQSE?
;BRANCH IF Ok T. 1S

:SYNC ERROR

TENN TEST

:CLR CSR

+NO OF TIMES THRQUGH PROGRAM DETECTS 2118}
:2(16) YET, IF NOT GO BRCk TO LOCP |
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g

004170
0O4170
004174

0o4204
004210
004214

0u4220
004c20
p04224
00Me2N
00422s

004230
004234

000207

FOe

10-SEP-"6 13:04 PAGE 18
BASIC TEST

: SYNCHRONIZATION TEST

:NO. 2 FOR KW1]-P
aonnos THAT QRE
‘REV F OR GREATER
TeuD: SCOPE
664725 MOV ACKY, = (%B)
0340 002472 MOV 8340’ aPSH
004226 CLR szrtx
’!6338 CER CNT
ofal] 174676 MOV 8CLKSER, 9CKV
000300 174672 MOV 8300, 3CKVS
000010 74656 MOV 210, dCS8
000111 174646 MOV 111, 3CSR
LOOP:
000340 00242y MOV 8340, JPS
004230 JSR PC, TYPE
002414 CLR aPsu
004226 MOV TIKTIK,RI]
004230 JSR PC, TYPE
004226 CMP TIKTIK,RL
BNE 1§
HLT
18:
006556 INC CNT
000i70 008556 CMP $120. ,CNT
BNE LOOP
174578 MOV (%6) +, ICKV
174564 CLR 3CSR
004244 JMP 128
CLKSER:
004226 INC TIKTIK
CLKXIT:
RTI
TIKTIK: O
174580 TYPE: TSTB  QTCSR
BPL TYPE
174550 MOVB  RO,JTOBR
RTS PC

Envg E#O K VECTOR
OPS ALL INTRS
;CLEAR CLOCK_COUNTER

gt; { ;RRT%ON COUNT
NTR SERVICE RTN

ETUP INTR PSu

Kull COUNT = 10

SET T0 RUN 3100

s INTR_ ENABLE & COUNT DOWN

ND REPERT INTR MODE

:PS=7 STOPS ALL INTRS
: 100MS DELAY 9PR?
:PS=0 ALLOWS INTRS
:GET CURRENT CLK COUNT
: 100MS DELAY &JPRO
SANY INTRS ounxnc DELAY?
xr YES,GO T

E THERE uns m ERROR
cmmrme%%onms
:KWM11-P BOARD NEAR
:LOCATIONS E41 & ssz on REV F
:BOARD 8 GRERTER ONLY

+120 ITERATIONS?

+IF NOT,GO BRCK TO LOOP
' ELSE RESTORE THE VECTOR
CLERR CONTROL REG

sAND GO TO NEXT TEST

: INC CLK COUNTER
+ELSE EXIT RTN

;RERDY TO SEND
:BR IF_NOT
;SEND THEM A MESSAGE
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SRR2ERE

00NNy

004516
004526

104400

012777
012777

105777
100001
104000
017737
005077

10-SEP-EB 13:04 PRGE 19

BRSIC

00000

004720
174512

00802)
Thadee

174462
74450
00000

000021

004376

174424

174420
004426

002120
001130
000021
002190

001320
001016

00000S

001020

174310

174264

174260
174246

GO2

+TEST 100 KHE REPEATABILITY

es:
174570 IT

1543%8 oY

. BPL
001020 18S: MOV

17444y MOV
174434 MOV

001016 e$: MOV

DELY: CLR

1%: 75718
CRCL: MOV

18: CMP

cS: MOV
RTS

345 {ERANAC TP s T8 06

127 EXIT IF ONLY ONE CLK
s
;31 é?%n ESun$ ug 100an GBTINE
?gsg ?25 08 ? E Q
:DONE BIT SET TOO SOON
gggn ,INTEMP :DONE NOT SET SO SAVE CTR
$0° 9CSB
82!, JCSR
RS, DELY
acé
acrn I8TEMPL  ;HERE WE ARE SAVING SEC CNT
,CACL +G0 DETERMINE ACCURACY OF CNT’S
rasn
JCSR1 : DELARY SUBROUTINE
o1130¢ac§91
agsk; sWAIT 600 MIL.
RS
Q8TEMP, RO :COMPARE CTRI WITH CTR2
aarsnpi Rl
RO, R}
i
gg,ax :DIFFERENCE MUST BE LESS THAN S
(RS} + s UPDATE RETURN
gé,rsnp :DEFRENCE FOR PRINT OUT

; JEST 10 KHZ REPERTABILITY
: THIS TEST IS THE SAME AS T25 EXCEPT IT IS

‘FOR 10KHZ.
tesa:  sCoPe

174304 MoV
174274 MOV

001020 1S: MOV

JCSR

80, 9CSB
823, 3CSR
RS, DELY
JCSR

18

JCTR, JATEMP
oCSR
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DZkiWBG. P11 BASIC TEST
1046 004532 012777 000000 174242 MOV 0, 3CSB
o8 ERe Mum gm heR W ey
8.8
1049 iiqs ?32?37 194222 578 ach
1050 00456 100001 BPL 28
1051 004560 104000 HLT .
1052 004562 017737 174216 001016 2%: MOV 3CTR, I8 TEMPI
1053 004570 004537 004426 ISR RS, CACL
igg_g G0N574 104000 HLT
1056 s TEST LINE REPERTABILITY
1057 :THIS TEST IS THE SAME RS T25 EXCEPT IT IS
1058 :FOR LINE FREQ.
1058 OO4S76 104400 tee:  SCOPE _
1060 004600 005737 006232 T5T 8XORFLG
1061 004604 10044% BMI Te?
1062 DO4606 00S077 174166 CLR JCSR
1063 004612 012777 000000 174162 MOV $0_3CSB
1064 004620 012777 000025 174152 MOV 825, 3CSR
1065 004626 004537 004376 JSR RS, DELY
1066 004632 105777 174142 TSTB  AC4R
1067 004636 100001 BPL 18
1068 0N4640 104000 HLT
1069 004642 017737 174136 001020 1§: MOV 3CTR, JTEMP
1070 DO46S0 005077 174124 CLR 3CSR
1071 004854 012777 000CCO 174120 MOV 30, 3CSB
1072 0046b2 012777 000025 174110 MOV 825, aCSR
1073 004570 004537 004376 TSR RS DELY
1074 00474 105777 174100 1ST8 aC%R
1075 004700 100001 BPL 28
1076 004702 104000 LT
1077 004704 017737 174074 001016 2%: MOV 3CTR, JSTEMPL
1078 004712 004537 004426 JSR RS, CACL
1079 004716 104000 HLT
1080 - TEST ERROR (BIT 15) TO SET WHEN INTERRUPT IS NOT SERVICED IN REPEAT MODE
1081 004720 104400 te7: SCOPE
1082 004722 00S077 174052 CLR 3CSR
1083 004726 012737 000340 177776 MOV 340, CC -SET PROCESSOR PRIORITY ?
1084 004734 012777 000002 174040 MOV s2,3(s8 :SET COUNTER FOR FAST INTERRUPTS
1085 004742 012777 000111 174030 MOV 8111, 3CSR :INT'EN, REPEATED INT, DOWN COUNT, 100 KHZ, GO
1086 004750 013737 001024 001020 MOV SaDEL 1, SUTEMP
1087 004756 062737 000001 001020 ADD 81, 8TEMP
1088 004764 001374 BNE .-b
1089 004766 005777 174006 75T JCSR
1090 004772 100404 BM] 1$
1081 004774 042777 000001 173776 BIC 81,3CSR
1092 005002 104000 HLT :ERROR, ERROR (BIT 15) NOT SET
1093 00S004 005077 173770 18: CLR 3CSR
1094 005010 005777 173764 TST JCSR
1095 005014 100001 BPL .44
1096 005016 104000 HLT :ERR, FAILED TO CLEAR WHEN REF.
1097 - TEST BIT 15 1S CLEARED BY INIT
1098 00S020 104400 Yo7A:  SCOPE
1093 075022 012737 000340 177776 MOV 8340, CC
1100 005030 012777 000002 17374 MOV 82,358

110! 005036 012777 000111 173734 MoV s111,3CSR
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DZKWBG. P11 BASIC TEST
1102 00SOM8 013737 001024 001020 MOV S8DEL L, DNTEMP
1103 00S0S2 062737 000001 001020 ADD 81, oaTENP
1104 ggs 3™ ?"5 -é
1182 777 173712 S dCSR
11 100404 BMI 1$
1107 005070 Q42777 00000! 173702 BIC #1,3CSR
1108 005076 104000 HLT :BIT 15 NOT SET
1109 005100 00000S 18: RESET
1110 005102 005777 173872 TST JCSR
1111 005106 10000} BP# L+
1112 005110 104000 HL :BIT 15 NOT CLERRED BY RESET
iii& 005112 104403 SCOPE
1115 -BELL ON PASS COMPLETE
1116 005114 012777 000207 173670 YSTEND: MOV 1207, JTDBR
1117 005122 105777 173666 TSTB  JTCSRA
1118 005126 10037S BPL =4
1119 005130 012777 000000 173654 MOV 30, 3TDBR :SEND A NULL CHAR.
1120 005136 106777 173652 15T8 JTCSR
1121 005142 100375 BPL =4
1122 00SIM8 013702 000042 MOV M2, 72
1123 005150 001405 BEQ TRPA
1124 005152 000005 RESET
1125 00SISN 00N712 LOGICAL: ISR %7,(2)
1126 005156 000240 NOP
1127 005160 00C240 NOP
1128 005162 0600240 NOP
1129 005164 000137 GO1130 TRPA: JMP BEGIN
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DZKWBG.P1! . BRSIC TEST

G.
1130
1131 .SBTTL TIMING TEST
1132 sRING TELETYPE BELL AT 10 SECOND INTERVALS USING REPEATED INTERRUPT MODE
"1133 *1ST MINUTE = 100 KHZ
‘1139 . 2 2ND nxnurs =10 xuz .
. 1135 s3RD MINUTE = LINE
iig; s4TH MINUTE = EXTERNAL.
1138 005170 D12706 000776 BEGIN1: MOV 4BUFF, %6
. 1139 005174 004737 011566 . JSR %7, SWADJ sHAS THIS CPU HAVE A SWITCH REG.?
1140 005200 013777 001010 173600 MOV ckUS, ackv
1141 005206 D12777 000002 173574 . MOV 8RTI’ acxvs
1142 005214 012737 005562 000024 . MOV tPURF2,24. . ;INIT POMER FAIL POINTER
ﬁ:ﬁ Q05222 000005 100 KHZRESET .
1145 0DS224° 012777 141520 173550 ' MOV nsnonu ,60S8  ;INIT COUNT SET BUFFER FOR 5 SECONDS
1146 005232 012700 177772 MOV %0 :COUNT 6(10_SECOND) 1nr§n
1147 005236 012701 177754 T28: MOV a-ab ul :COUNT 20(.5 SECOND) I
1148 DOS242 012777 OOO111 173530 MOV 8111, 3CSR 2100 KHZ, REPEARTED INTERRUPTS, INTERRUPT ENABLE, GO
1149 005250 000001 T28A:  MWAIT
1150 DOS252 005201 ING %4 :DONE 10 SECONDS?
1151 005284 001375 BNE T28R , :NO
1182 (005286 105777 173532 : TSTB  JTCSR :
1153 005262 100375 BPL =4
1154 005264 012777 DOD20? 173520 MOV 2207, 3TDBR
1155 005272 D0S200 . . .. INC %0 sDONE & TIMES?
11586 005274 001360 . © " "BNE 128 :NO
iigg 005276 042777 000101 173474 - 10 KHZ BIC 8101, 3C5R *YES DISABLE INTERRUPTS
: ; ,
1159 012777 011610 173470 MOV -csooo ,3C5B s INIT COUNT SET BUFFER FOR .5 SECONDS
1160 005312 012700 177772 MOV 70" - $COUNT 6(10SECOND) INTERVALS
1161 005316 012701 177754 - 129: MOV a én %1 : COUNT 20(.5 SECOND) INTERVALS
1162 005322 012777 000L13 173450 MOV 8113, 385R :10 KHZ, REPEATED INTERRUPTS, INTERRUPT ENABLE, GO
1163 005330 000001 T29R: WAIT
1164 005332 005201 INC %1 oons 10 SECONDS?
1165 005334 001375 BNE 129
1166 105777 173482 ISTB  JTCSR -YES RING BELL
. 1167 065342 100375 BPL =4
1168 005344 012777 000207 173440 MOV 2207, aTDBR
1169 005352 005200 INC %0 sDONE & TIMES?
1170 0053549 001360 BNE T :NO
1171 005356 042777 000101 17341y BIC 8101, CSR *YES, DISASLE INTERRUPTS
1172 -SET UP FOR 10 ssconbs AT LINE FREQ.
1173 0OS3E4 005737 006232 \ 15T RFLG
1174 005370 100677 BMI BEGINI
1175 005372 012737 001130 DOSSS0 MOV 8600. ,LINE
1176 005400 032777 000002 173436 BIT 82, 3SR
1177 005406 0OI403 BEQ +10 )
, ii;g 005410 012737 000764 005550 LINE MOV #500. ,LINE
1180 0OS416 013777 005550 173356 MOV LINE,acsa - INITIALZE COUNT SET aurren FOR 10 SECONDS
1181 005424 012700 177772 MOV 8-6 COUNT B (10 SECOND) INTERVALS
1182 005430 012777 000115 173342 MOV 0115 acsa *LINE, REPEATED INTERRUPTS, INTERRUPT ENABLE, GO
1183 005436 000001 T20:  WAIT
1184 0OSY40 105777 173350 TSTB  JTCSR
1185 005444 100375 BPL =4
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PLl

005446
008038
005460

005466
00S474

00SS46
005550

012777

i,
042777
032777

001235

13277
12700
012777
00000}

005200
001367
42777
000610
001130
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TIMING TEST

000207 173336 ngv
ENE
000101 173312 BIC
000001 173350 gﬁg
;EXTERNAL (LINE
095;50 173276 MOV
177772 MOV
000117 173262 MOV
T31: WARIT
173270 TSTB
BPL
000207 173256 MOV
INC
BNE
000100 173232 géc
LINE:  600.

KOe2

:207,3TDBR

%
4101,dCSR
ulcaéR

BelI
FOR MAINTENANCE)'
ans,scse

._ {4

8117 3CSR

atssn

%207, JTDBR

%0

131
100, 3CSR
BEGINI

;RING BELL
DSNE b TIMES

YES--DISQBLE INTERRUPTS

INITIQL E COUNT SET BUFFER FOR 10 SECONDS
0 SECOND) INTERVALS
EXT FREO REPERTED INTERRUPTS, INTERRUPT ENRBLE ,

; RING BELL
DONE b TIMES

' NO
'YES, DISABLE INTERRUPTS
:REPEAT

GO
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1205
1206
1807
1208
1209
1219

—
mn
[
—

P Pt P s P Pt Pt Pt
LD PO
$—t Pt Pt e P pe Po o
OO N L WY

o
nn
non
Ll )

Pt Pt P Pt P Pt Pact Pt Pnt s
YDV UND
Y o IV e ¢ BN LwWrv

0055
D0SS6
005cS62
005570

00S626

005630
00SE36
005640
COSe4e

00
005742
005744

005746
005754

SUBROUTINES

00i13v

005170
00seCo

000776

01878
000M ;
01273
012737

006416
006246
000177 000000

001130

037727 173210
001401
000002
012702
005737
001402
012702
004737
00Se37
011602
162702

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

000061
006062

177773

006060
177770
000080

- - —— — —

005626

005626
000024

020000

00&0&0

006060

006056

00eCe0
006060

.SBTTL

10-SEP-76 13:04 . PRGE &M

LO2

SUBROUTINES

: POWER FRIL HANDLERS

PURF]:
PWRF2:

PWRDWN:

PWRUP:

PWURRTN:
;ENTERED WITH SYSTEM TRAP CALL (HLT)

MOV

J
BEGIN

lBESIN , PHRRTN

8BEGINI , PWRRTN
$PURLP, 24

ugurr , %6
%0
-2
OHSGPuR ve
TOP
aPﬁRan

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

PRINT:

PRINT!:
OcTP

0CTl1:

oCTe:

sir
BEQ
RTI

1ST
BPL
MOV
JSR
ROL
ROL
MoV
ROL
ROL
ROL
MOV
BIC
BIS

asn #20000’

#MSG1, 72
PRINT]

+6

#MSG2, %2
%7 TOP
PRINTY
(B) %e
82,72

%7, OCTPRT
3C4R, 72
%7 oérpnr

PRINT OCTAL VALUE IN REGISTERZ
MOV 8’0, CHAR

72

0CT!

8’1, CHAR
/7 OCTP

E
4-5,0CT
%2

%2

%e

v2,CHAR
8177770, CHAR
#60, CHAR

TEST FOR INHIBYT PRINT oUT
BRANCH TO PRINT
:INHIBIT, RETURN TC MAIN STREAM

:PRINT ERROR HEADING

; PRINT PC
; PRINT STATUS REGISTER
:PRINT COUNTER

;PRINT TEMP
:CHECK SR FOR HALT SWITCH

;HALT ON_ERROR UP
RETURN TO MAINLINE

INITIRLIZE 1ST _NUMBER RS O
; IS _VALUE POSITIVE

:YES PRINT 0

sNO PRINT 1

; COUNT § DIGITS

; SRVE DIGIT
:CLEAR OTHER BITS
tMAKE ASCII DIGIT

DATA
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1e6}
1262

{863

1285
1266
1267
1268
1269
1270
1271

MRCYLLl 27(732)
DZKWBG.P1L

006032
006034

B0EAq2

00604
006050
0060SH

006116
006120
006124

006130
006136
006140
006144
006146
006152
006160
006164
006170
006176
006200
006206
006210
006214
008216
006222
006226
006230
006232
006234
006236
006242
006244

006246
00e2SH
006260

006270

Q0s002
004737
008239
001356

004737
000207

100375
013777
000207

012702
020057

022606
012837
000177

032777
001367
005737
100011

013746°

012737
005737
012637
032777

142777
112237
121237

121ee?

10-SEP-76  13:04 PRGE &5

SUBROUTINES

006062
006056
006100

172726
006060 172714
0gelle
006246
027440

177776
000114
040000 172706
006232
000004
006234 000004
177060
000004
004000 172646
006230 (001022
006230

006230
006244

000004

000177 1722540
006346
006346

000100

ROR %2
ggn %7,0CTP
4
BNE oCT2
JSR %7 ,SP3
RTS %7
ocT: O
CHRR: g
0CTP: TSTB arcsa
BPL
MOV cnnn JTDBR
RTS
- TYPE 3 SPACES
dp3: MOV #SP3R, %2
/7 Tob
RTS A
SP3R: .ASCII ;/ /;
.EVEN
SCOPEB: CMP (B)+,%b
MV (6)+ CC
JMP JRETURN
-SCOPE OR/AND ITERATION LOOP FOR EACH rssr
SCOPEC: BIT $40000, 3SR
BNE SCOPEB’
15T J8XORFLG
BPL 1§
MOV 84, -(%6)
MOV $XORA, J84
TST 31177060
MOV (%6)+, 384
18: BIT 4000’ 3SR
BNE SCOPES
CMP SCOPEF , ICOUNT
BEQ SCOPEG
INC SCOPEF
BR SCOPE3
SCOPEG: CLR SCOPEF
MOV 36, RETURN
RTI
SCOPEF: O
XORFLG: O
XORRA: CMP (76)+, (“B)+
MOV (%6)+ 4
R SCOPEB
RETURN: BEGIN
- MOV noonsss or MESSAGE TO REGISTER 2
:THEN JSR %7, TOP
tor: "TBICB'  #177,3ICSR
MOVB  (2)+.EOMK
TOPL: CMPB a/a EOMK
BNE
RTS 7
CMPB  372,%’3

MO2

;PRINT

;41 TO DIGIT COUNT
sNOT DONE

{EXIT

;WAIT FOR READY
RINT

’

;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

SQVE SCOPE _RETURN POINTER

tRETURN INLINE-NEXT TEST

s COUNT LOCATION FOR INTERATION LOOP

;ADDRESS OF LAST TEST

;CLR_INT FLAG
tMOVE IN EOM MARKER
COMPRRE FOR EOM

YES EXIT
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1317
1318

1334

1321
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006274
008276

BoE s

006210
006312
006316
006320
006326
006332
006334
006342
006344
006346

006350
006356
006364
00&37¢
006400
006406

006412

0gs416
006424
006432
006440
006446
0064SY
00b4t62

006464
006472
006500
006506
006514

006520
00eS22
006S24
006526
006530
006532
006534
006536
006540
00eSH2
006544
006546
006550
006552
00ESSY
008556

001406
105777

118379

000763
105777
100375
1187277
105777
100375
112777
005202
000745

000
006350
Q40057
020040
052101
047503
0e01e2
040120
006412
040057
006416
040057
051101
040440
040440
051105
0Sesi4

0s?7
006464
040057
051101
040440
020122
051105

172562
172560
172564
00CSO4
000S06
000000
000000
177566
177564
00006Y
000066
177562
177560
000060
000062
000000

10-SEP-76 13:04 PAGE 26
SUSROUTINES

178512
172502
172476

000215
172462

000212

020040
020040
0S15eS
047125
0S2040

057

057

042522
Q44SeY
052106
050040
043040
042522

Q47531
020105
020116
o42524
027500

172464

172450

041520
052123
02”040
Q4esa4
046505

Q52123
Q43516
05110S
053517
044501
040100

020125
047117
047530
052123

TOP2:

EOMK::
MSGL:

M5Ge:
MSGPUWR:

XORM:

8tQ
1578

Qv
BR

TSTB
8PL
MOVB
1STB
BPL
MOVB
INC

BR
.EVEN
.RSC]1

.EVEN
.ASCII
.EVEN
.ASCII

.EVEN
.RSCII

NO2.

TOP2
ATCSR CK TTY

.4 *WAIT FOR 88”E
(2)+,3TDBR ' MOYE CHARACTER
TOP1 : BRANCH BACK
argsn

#215, 3TDBR :SEND CARRIAGE RETURN
argsh

8212, aTDBR -SEND LINE FEED
%2 s INCRMTN R2

5091 :NO EOM, SO LOOP

;78 PC STATUS COUNTER TEMPJ/;

/475
: /ORESTARTING AFTER A POKER FAILUREQW/;

;7dYOU ARE ON AN XOR TESTERQ/;

.EVEN
; TIMER FOR KWll1-P CLOCK

G: O
: 0

172562
172560
172564
S04
S06

177566
! 7564

17

y

b6
177562
177560
60

b2

0
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1373
1378
1378
1378

3

B
Bad-

Wty
2882

BRERE

BEL4

Pt 9t Pt Pt P @ Pt Pt Pt Pt Pt Pt P Pt Pt S B = P e P B0 Pt e ot Dt et s Pt B
éﬁ-ﬁé#“ﬁ%(n%
.(:&8...8:8‘ \l*l

1405

MYl &
ca\WBa.Fll

Co6560
o0tsSee

012706
Q08737
00s07?
012737

G01217
007174

000776
011S6s6
177e24
1E4217

8Ccacae
001:i3C

07614
coreee

007614
o07ee2

K10OMZ:

nJe—

000000000 VOOOOO0OVO— £—00

" BYTE

Leelenlealoolen)
-~ il .
-4—44—4—4
mmmmm

OQOVOoOOoE

BYTE

MOV

MOV

MOV
MOV

BO3

138t s M

8BUFF . %6
% . SWADJT
pPsil
80, CLK+2
813], CLK1+2
sTABL , %0
sTABLY, %1

%5, a8MOVE
835, ,CLK3+2
8655, ,CLKY+2
aINTt

$BUFF . %6

%7 . SWRDJ
o
8-1356!,CLK+2
8133,CLK1+2
sTRBL %0
sTABLZ, %1

%S, JsMOVE
80.,CLk3+2
8600, , CLk4+2

‘MRS THIS CPU HAVE R SAIT

0
u
)

<
—w

883!!8%3

*w18 CPU HAVE A SWITCH RES.®

: 100KMZ

+LERST VRLUE
+MOST VRLUE

L 1OKHZ

-
-

M REG.®
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SUSROUTINES
00717

00776
11566
ltaS"'lU

177733 0QreLY
000135 OCres2

JMP
HBO0Z: ngv
JSR
CLR

MOV
MOV

e ——

CO3

O8INIT

ro EuAsy

14
8135,.CLK1+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 $TRBL, %0
i:ar 007044 01370; nxgssa ?o; 3Tn§§%b$&
U« %
143§ @E?ggg g?a gr §80538 0108422 ngv n30 CLK3+2
1440 OO070Ch2 012737 001130 010482 MOV 2600, , CLkY+2
i:ﬁé 007070 000137 007174 IMP NI
1843 0OTOM 012709 000776 HS0Z: MOV RBUFF . %6 .
1444 007100 QON?37 011566 ISR %2, SWADJ :HAS THI4 CPU HAVE R SWITCH REG.?
1445 207104 30 e 177464 CLR PN :
1845 007110 012737 1777492 007614 MOV 8-36,CLK+2 :S0M2Z
1447 007116 012737 000135 007622 MOV #8135, CLK1+2
1448 007124 012760 0102;5 MOV $TRBL, %0
149 007130 01301 0103 MOV $TRBLY, %1
1450 007134 004537 007160 ISR %5, SAMOVE
1451 007i40 012737 000000 010422 MOV 80, CLK3+2
4S2 QOTiME 012w37 001104 010452 MOV . 580, CLKY+2
i:gg 007154 000137 007174 IMP xINt
= .
1455 007160 012702 177771 MOVE: MOV 8-7, %2
1456 007164 012120 18: MOV (1Y, 00
1457 007166 005202 INC v
1458 007170 00137% BNE 1§
izgg 007172 000205 RTS %5
1461 0071794 013737 00S552 000024 INIT: MOV PWRF1.24 :
1462 007202 012706 000?76 MOV 88UFF | %6 S INITIALIZE
1463 007206 00S037 006602 CLR asLsT
1464 007212 005037 00660N CLR Q¥MST
IN65 007216 012737 000060 QDBSEH MOV 860, 38HRS !
1466 007224 012737 000060 006570 MIY 860, J#HRS2
1467 007232 012737 000060 006572 MOV 860 J8MIN]
1468 007240 012737 000060 006574 MOV 860, JsNIN2
1469 007046 012737 000060 006576 MOV 860, 98SEC]
1470 0072654 012737 000060 006600 MOV 860 985EC2
1471 007262 012777 010412 171516 MOV aCLKI, aCKV
1472 007270 012777 000340 i715!2 MOV 8340, 4CKVS
1473 007276 012777 007504 177246 MOV sKINTR, QKVEC
1478 057304 012777 000200 177242 MOV 8200, JKVECS
1475 0073i2 012777 00C00 177224 MOV 8300 JPVECS
1476 007320 012777 0001d0 177222 MOV $100, 9KCSR
1477 007 005037 006532 CLR 38CLKFLG
1478 007332 005037 006534 CLR J8INTFLG
1479 007336 005077 171436 START: CLR JCSR
1480 007342 005077 171434 CLR 3CSB
148] 007346 032777 000002 171470 WAITR: BIT 82, 9SR sWAIT LOOP, SK 1 CRUSE WRIT
1482 007354 001401 BEQ CLKON
1463 007356 000001 WAITB: WAIT .
1484 007360 032777 000001 171456 CLKCN: BIT 8] ,3SR :SW 0 TURNS ON oLk2
1485 007366 001432 BEQ L3 ,
1486 007370 032777 000004 171446 317 84, ISR :SW 2 DETERMINES PRESENCE OF CLOCK 2.
1487 007376 001426 BEQ 38 ,
1488 007400 005737 006532 TST S8CLKFLG :CLKFLG ALLOW CLk 2 TO BE TURNED ON
1489 CO7404 001360 BNE WRITRA :ONLY ONCE
1430 007406 005077 177106 CLR 3CS81

1491 007412 012777 007702 177106 MOV #KOUT,dCkKV]




JRIN,
DIKKBG

1492
1:93
4dd
1496
1497
I

1499
15090

1838

1503

FR2

389

Pt Bt ot s Pt Pt Pt s et e Pt Pt Pt Pt s Pt Pt § = P
Uiy
Pe Do Pe Pus Pt P Poe Pmo P p—
LSOOV LWhur—0O

REEROR

it

@t e P
nuwnun
&;wgm

ol & 1V o)

NN
SBEYRRZL

1540
1841
1842
1543
1544
1545
1546
1847

MRCYLL

P11l

007420
007426
B
0074S0
BES
007466
007470

N

N
7500

00754
007510
007514
C37516
007See
007524
007530
007532

0076
007676

02
007706
007714
007720

012777
00Co02

012777
01770!

013704

012703
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000200
\77227

K

007356

08538

17?
ey
0734
177036
000207
000211

000224

006534
007670
006566
006606

177102
006532

145828

171356

00ESSE
006560

176754
176744

171162
171152

176664

007700

176636

38:

4s:
KINTR:

KIN:

KINIZ2:
CLn.
CcLKl:

KINI:

18:
HOLOIT:

HOLD:
KOUT:

MOV
MOV

Hav

RTI
MOV
R71
0

CLR
MO/

MOV
MOV

EO3

#200, aCKVS1
Tt
:ixg Seny
WAITH
JECLKFLG

84, SR
Y

$
Rl
]
DKDBR,zl
8207,7%1

CNGSKR
IC;RLI,ZI

Kl
#CTRLT, %1
KOUT

8-5, J8CNT
sHRS1, J8CNTI
LST

MST
8KINI,SKVEC

cKINTR,aKVEC
JKDBR, %1

80, 9C58
8131, 3CSR

alCNTl,zq
axoaa,41
0300,41
Z1,(74)+
%4, 8CNT
3alNT

18
SKINI2, dKVEC

JKDBR, J8HOLD

RINTFLG
sHOLDIT, SKVEC
sHRS 1, «0
sHRS1A, %3

P!
i1

;1S €
F Y

s 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 CAY

s INPUT

;AWRIT A CHAR TC START

+CLK !

;:STORE TIME OF DAY

;OUMMY INTERRUPT SERVICE ROUTINE

: INPUT HANDLER FoR CTRL 7
,SET DUMMY VECTOR

;GEY TIME OF DRY INTOQ
:WORK RRER




MRIN,
DIKKWBG

1548

BRRPEEEE

-
OO0O0O0O0000000000000000000000000000000000000 8

R R R
OB LB SRRSO RE

16303

MRCYLL

P11l

0077e4

293
273

it
007736

007742

007746
007759
07
007762
00776M

007766
00777M

=

BEEE
noeLno

SR

S

88

B B Bt Pt et § = Bt Bt - et Gt Dt (ot (s Pme Pt Pt Pt -t Pt B P et Pt Pt Pt s $s s ot P P Dt Ot s Pt Pt st Pt oo
R ESREBRRN e o0 Z2Raetet

OOOO0O00000000000
$s Pn Pmm e et Bt Pt Pt Do Prune et P Pt Pt Pt

010246
010346

00S037
005003
004737
012702

105777
100375
017701

105777
100375
010177

042701
110lee

10-SEP-786 13:04 PAGE 31
SUSROUTINES

17?2770

171042
006534

007614
007614

007614

007614

0l0272

000007

16758

006626
010240
006630
176446
176436

176424

176414
000225

000215
000212

177770

164217

177742

18:

108:

CNGSWR:

SETBYT:

CKCSR:

ss:

MOV

FO3

#-10, %4
(%0)%, (43)+
%4

18
JCTR, %1
eIntrLG
KOUT
AsCLK4+2

S
SUCLK+2.ZI
%1 .

%1
3;CLK+2,8-13561

%
J8CLK+2,8-36

73, JaMSTA
asllk2

%2,~(b)
%3.-(6)

THPSUR

%3
PC, CRLF
8BYT1, %2

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

;SEE IF CLK HAS INTERRUPTED IN THIS TIME
;entC VALUE OF CTR
; IS CLOCK RUNNING AT 100KHZ ?

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

+ IS CLOCK RUNNING AT S0OHZ ?

;ADD VALUE OF CTR TO MST

:SAVE Re
:SAVE R3

:CLEAR TEMP SWR

; CLEAR RJ3

sPRINT «CR) (LF)

; INIT R2 TO IST BYTE LOC

+ 1S CHAR TYPED?
«IF NOT, WAIT
‘ELSE MOVE THE CHAR T0 RI

.15 CHAR tU (CONTROL-U)?
:IF YES,START OVER

'ELSE 15 IT (CR>?

:IF EQUAL,GO TO SWDONE

(1S IT «(LP)>?

:IF EQUAL,GO TO SWDO

: INDICRTE R CHAR INPUTTED
:LEAVE ONLY SINARY 8 IN Rl
:MOVE 8 TO PROPER BYTE LOC




CMRIN. MRCYIL
DJkWBG.PLL
1608 010154
1605 010160
1606 0101862
1697 010162
1608 01016N
1609 010166
1610 81817
il ey
1613 010203
1614 010202
1615 010256
1616 0!0212
1617 010216
1518 810220
1618 010220
1620 010226
1621 010226
1622 010230
s23 010232
1624 010236
1625
1626 010240
1827 010240
1628 010244
1629 010246
1630 010254
1631 010254
1632 010260
1633 010262
1634 010270
15835
1636 010272
1637 010274
1638 010276
1639 010300
16490 010302
1641 010304
ioSc 0lu30b
1643 010310
1644
1645 010312
1646 010314
1647 010316
16848 010320
1649 010322
1650 010324
1661 010326
1682 010330
1653
1654 010332
1655 010334
6565 010336
1657 010340

2vir3a)

Q922702
001346

005703
0C1420
012703

152337
03
140

006137

06137

006137

000765

013777

000015

10-SEP-76 13:04 PRAGE 32

SUSRIUTINES
006636

006630
006626
006626

006626
006626

006626 170616

010240

176274
000215 176262
176260
000212 176246

SWDONE ¢

108:

c0$:
308:

CRLF:

108:

TABL:

TABL1:

TRBLZ:

CMP
BNE

1ST
BEQ
MOV

-GO3

WBYT?, %2
CKCSR

%3
309
#BYT1, %3

(3)+, TMPSKR

%3, %
204
TMPSWR
TMPSLR
TMPSWR
108

TMPSWR, 35R

(B)+,%3
(6)+ %>
PC,CALF

JPCSR
CRLF

8215, 3POBR

JPCSR

108
#212,dPDBR
PC

: 1S R2_PAST 8YTE ADDR?
; IF NOT,GO BACK FOR ANOTHER CHAR

:WAS A CHAR TYPED?
JIF NOT,EXIT
:INIT R3 TO 1ST BYTE ADOR

+SET LOW 3 BITS OF TMPSWR

:IS R3 EQUAL BYTE ADDR IN R2?
s IF YES EXIT

sELSE

(SHIFT

+NEXT 3 BITS UP

sAND GO GET ANOTHER #

;SET UP NEW SWR
;RESTOR Rg
R

sRESTOR
:PRINT <(CRY(LF>

: 1S TTY READY?
' IF NOT,MWAIT
:ELSE TYPE <CR>
: 1S TTY READY?

' IF NOT,WRIT
:ELSE TYPE «LF>

; TRBLE FOR WORK ARER

; lOOKHZ TIME TARBLE

; IOKHZ TIME TRBLE




.MAIN. MACY1I

DZKWBG. P11
1660 01034
1661 010350
1662
1g63 010352
1664 010354
1665 010356
1666 010360
1667 010362
1668 010364
1669 010366
1670 010370
1671
ibre ica72
1673 G103
1674 010376
1675 010400
1676 010402
1677 010404
1678 010406
1679 010410
1680
1681
1682
1683
1689 010412
1685 010420
1686 01042¢
1687 0104
1688 010436
1689 01044
1690 DI0YSO
1691 010456
6% Q104N
1693 010466
1694 010474
1695 010500
16% 010506
1697 010510
1698 010512
1693 010520
1700 (010524
1701 010532
1702 DI0SM
1703 010536
1704 01054
1705 010550
1706 010556
1707 010560
1708 010562
1703 010570
1710 010574
1711 010602
1712 010604
1713 010606
1714 010614
171s 010620

a’(732)

000006
000003

881025
0413
000205
000103
000041
000021
000000
000000

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

012737

10-SEP-76_ 13:04 PRGE 33
SUSROUTINES

122777
000044
000144

000144
006604
001217
001750
001750

006600
000072

000060
006576
000066

000060
006574
000072

000060
00eS72
000066

000060
006570
000064

006534
006602
006602
006602

005604
C0sb04

006604
006600

006600
006576

008576
006574

006574
006572

00e57¢
006570

TABLS:

-
p ¢
a)
r
I

mu
o0

CLKY:

cs:

Wo—nuun woe
* NWNWoew - -

OO0 LfO—wW OO0
s+« DODOOON) -

'sd\l(a)

- OO0

HO3

QUTINE KEEPS THE 24 HOUR
F DAY

MOV
RDD

8-1,98IMTFLG
836,147
$100.,24.ST

CLKY
8100, ,38LST
SsNST
8655, ,J#MST.
3&000.,3."57
#1000. ,d8MST

J#SEC2
872, d85EC2
.Y

860, J8SEC2
SaSEC]
866, J8SEC]
.4

860, J8SEC!
awming
872,38MIN2
.4

860, JeMIN2
aaMing
865, JIMIN]
.4

860, J8MIN]
S#HRS2
864, SWHRS2

;60HZ TIME TABLE

;SOHZ TIME TABLE

:CLOCK INTERRUPT SERVICE ROUTINE
sADD LSB TO LST

;DID IT OVER FLOW

s YES .

s INC MST

+R0D MSB TO MST

+DID IT OVER FLOW

¢ YES

+ INC SECO

+HAS 10 SECONDS ELAPSED

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

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

; INC MSB OF MIN
;HARS 60 MIN ELRPSED

i1 SB OF HOURS
i1 BAY

A




LRIN, MRCYIL

DIkWBG.P1L
IZIS 010626
1717 01
1712 1
171 1064
1720 010eve
172} 810650
1722 010656
1723 010660
174 81
1725 0106
lZEﬁ 0106
1727 010676
1728 010704
1729
1730
1731
1732
1733 010706
173 01071
1735 010716
1736 010724
1737 01073GC
1738 010736
1739 (012740
1740 010742
1741 010750
1742 010754
1743 010762
1744 010764
1745 010766
1746 010774
1747 0.1000
1748 011006
1749 011010
1780 0l10le
1751 011020
1782 011024
1753 011032
1784 01103M
1755 011036
1756 g11044
1757 011080
1758 011056
1759 011060
1760 011066
1761 011070
1762 011072
1763 011100
17684 011106
1765 011110
1766 011116
1767 011120
1768 Olllee
1769 011126
1770 011134
1771 011142

00040S
005237
012737
012777
012737

10-SEP-76_ 13:04 PARGE 34
SUSROUTINES

000Cee

0C0060
000060

000072

0OESEH
000068

001750

001750
006620
000C7e

000060
0Jeb16
000066

000060
00ebl4
00007¢

000060
00eble
000066

000060
006610
000064

000062
000060
000060
000072
006606
000060

011202
177776

006566
006566
006570
006570

006570

006624
00e624
006620

006620
006616

006616
006614

006614
coebl2

00tble
006610
006606
0615
006610

006610
175400
006562

NEWTM:

CLK2:

es:

NEWT:

ENDIA:

ONE
v

'
11
MOV
MoV
RTI
CMP

i

INC
MOV
RTI

103

NEWTM
lss,alHRSI
.?

60, J8HRS |
860, J8HRS2

872, d8HRS2
Y4

J8HRS]
#60, d#HRS2

5}000.,asnsrn
$1000. , JsMSTA
3¥SEC2A

azs,aasscan

ENDIR

860, J8SEC2A
38SECIA
#55, J4SEC1A

ENDIA
860, S8SECIA
AT GRS

ozs,amman

ENDIA

860, J8MIN2A
asMiNIA
866, JEMINIA
L+

ENDIA

860, JMINIA

HRS2A

864, 98HRS2A
NEwt

862, J8HRS 1A
+4

ENDIA
%60, 98HRS 1A
osolgounsan

END
872, 38HRS2A
e

ENDIA
J#HRS1A
860, 48HRS2A
#CR, JPVEC
#-2,84CNTB

;IF YES, IS MSB R 2

; IF @4 HOURS RESET
;LSB AND MSB OF HOLRS

i IF NOT 4 IS IT 10 HOURS

;YES INC MSB OF HOURS

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

; SAME AS INTERRUPT HANDLER
; SERVICE ROUTINE

+SET UP FOR PRINTER OUTPUT
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DZKWBG.

NER PR

O e IR AR

Pt Dt P o s Pt P oot Pt s ot s ot Bt Pt Bt b ot P e P e
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BRLEBR
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MRCYLL 27(732)
P11

(U bme e e

ot etetete
—
n
FER8 ool SNTFES
O
Py
n
N
N

00000

FRARE
3
N

@ Doy
N SR
o
>—

n
N
~
~

2737
2777
000002

(on o
[e—gre—y

ok

005037

0Ng250
015737
0ie737
162737
100406
005237
00<e37
001367
000404
062737
000250
062737
012777
013777
000002

012777
005037

FREG IR

Pt Pt Pt Pt e

1432
1440
1444

e
£ L
(V) I =
W of « o)

1462
1464
1470

Pt Pt Pumts Pt Purtt Pt Ponts P P P Pt Pt Pt Pl Pttt Pt P i Pt Pt Put P P8 P Pt Pt Punn Pt Pt Pt Pt Pren P Pt Pt P Pt P Pt P P P Prs s e

005237

10-SEP-76  13:04 PARGE 3S
SUBROUTINES

006606
177767
000000
000100

011220
000215

011236
000212
006556
006562
006560

000144

000060
011432
00eSe2

011514
006562

177767
0000le

006Sk2
00BSS6

006560
006556
175344
175340

175332
175320

175
175

175240
175226

006562
175210

006560
006556
006560

00&S60
006562

175120
175106

175102

C0BSS56
008560

CR:

LF:

PINTR:

DONE:

COLON:

PER:

13:

cs:
38:

NUM!:

18:

MOV

JO3

SHRS1R, JACNTL
8-11, JhCNT

80, 9PDBR

2100, 3PCSR

sLF, JPVEC
8215, 9PDBR

sPINTR, 9PVEC
s212, 3PDBR

JACNT
DONE

CNTB

COLON
J8CNTL, 74
(74)+, 9PDBR
vy, J8CNT1
3siNTB

$PER, JPVEC
%56, JPDBR

#-2,J4CNTB
472, JPDBR

JUCNTB

¥MSTA, JUCNTI
8-9. , JUCNT
100, , J8CNTI
28

JU¥CNTB
JACNT
18

35
€100.,d8CNT1
860, J¥CNTB

#NUM1, JPVEC
J8CNTB, 9PDBR

sNUM2, PVEC
J8CNTB

8-9.,Q9CNT
810.,93CNT]
33

JCNTB
o8CNT

; OUTPUT CR

s OUTPUT LF

;PRINT TWO DIGITS FOLLOWED
;BY COLCN UNTIL TIME OF
:0RY IS PRINTED

s WHEN-DONE PRINT *.*

;PRINT MSB OF MILLISEC

; PRINT LS8 JF MILLISEC




.MAIN. MACY1l

DZKWBG.P11
1828 011474
1829 011476
1830 011504
1831 0l1S12
1832
1833 O0l1514
1834 011522
1835
1836
1837
1838
1839
1840
1841 011524
1842
1843 011532
1844 D11534
1845 011536
1846 011542
1847 011546
1848 0115852
1849 011556
1850 011580
18S]1 011562
1852 011564
1853
1854 011566
1855
1856 011572
1857 011600
1858 011604
1859
860 011610
1861

1862 011612
1863 Q11614
18684 0l1620

1866 011826

27(732)

012777
000002

001375
000207

013746
012737
005777
012637
000207
022626
012637
012737

000207

000001

10-SEP-76  13:04 PAGE 36

SUSROUTINES

000060 006562
006562 175024

007504 175030

000010 167312

001034

000004

011612 000004
167240
0OCO0u

000004
000176 COL044

3%:

NUME:

DELADJ:

1%:

cs:

SWADJ:

SWADJ!L:

* END

BIT

BNE
RTS
MOV
MOV
MOV
RDD

CMP
BNE
RTS
MOV
MOV
TST
MOV
RTS
CMP
MOV
MoV

RTS

KO3

18
860, J8CNTB
J8CHTB, aPDBR

$KINTR, JKVEC

%10, ISR
1s

anoJ Rl
#DEL! RO
sDELH R2
(R1)+ (RO)+
R2,R0’

s’

%7
AnY, - (%6)
$SWADJ 1, 384
ISR

(7%6)+, 384
%7

(/6)+ (“6)+
(/6)+ o8y
¥SOF TR, SR
%7

;RESTORE KEYBOARD VECTOR

; TEST FOR SR3=1 WHICH INDICATES
;11770 811745 WITH MOS
:ADJUST DELAY TIMES
:NO_ADJUSTMENTS REQUIRED

:GET START OF REG. FOR ADJUST
:GET START OF REG. TO ADJUST
:GET END TRG OF RDJUSTHENT
;UPDATE END CHECK

:UPDATE DELAY COUNTS

:ARE WE DONE

:NO CONTINUE UPDATE

: ADJUSTMENT MADE

SQVE CONTENT OF TRAP

iSET UP NEW TRAP VECTOR
s TEST FOR SWITCH REG.
sRESTORE _STACK NO

s TIME OUT RCCONED.

; UPDATE STRACK

sRESTORE TRAP VECTOR
:SET SWITCH REG. (SR) TO
tEGUAL SOFTSR

sRETURN T0 CALLER




-MRIN,

MACYLl 27{732)

DZkWBG.PL!

ADJ

BESIN
EGINL
EGING

BUFF

8YT1
BYT2
BYT3
BYTH
BYTS
BYTE
BYT?
CACL
cC

CHAR

CKCSR
CKV

€SBl
CSR

CSRT
CSR1

000776
006630

006560
0l13ie
011202
010240
001002

00esS20
001000

00ie7e
00&S22

10-SEP-76 13:04 PAGE 38

CROSS REFERENCE TRBLE -- USER SYMBOLS

— — e an

1S15»
1357%

1082#%

1017#

Si1
1174

1435%

1439
1440#

968
1529

1129
1191

84S

1078
B48*

1259#%
864

1140

1446
1493#

1447 %

1451%
1452%

13724
1533#

1207
1203

880

863*
1260%

882#
1141%

1525
1497#

879
12698

894
1472%

1555

1308

890

1083%
127¢e

N3

1557

1138

1099

MN7%

1560

1212

126828

1563

1407

1140%

1419

1471%

1431

1827#
1829%

1443

1830




MRIN.

MACYLl!l 27(732)

OZKWBG.PI11

CTR

CTRLI
CTIRLT
CTR1
DELADJ
DELY
DEL!L
EL
EL
DELY
DONE
ENDIR
EOMK
HLT =

HCLD
HOLDIT
HRS1
HRS1R
HRS2
HRS2A
HS02Z

HE0Z
ICOUNT
INIT
INTFLG
kCSR
KD8R
KIN
KINT
KINI2
KINTR
KOUT
KVEC
KVECS
K10H2Z
K100HZ

LINE
LOGICR
LOOP

LSTA
MINI
MINIA

MIN2R
MOVE
MSGPUR
MSGL

MST

001004

000211
000224
00eSaM
011524
004376
001024

01026

0103C
001032
011274
011134
006346
104000

007700
007670
005566
006506
006570
005610
007074
007010
001022
007174
006534
006550
006546
007534
007630
007600
007504
007702
006552
006554
006724
006640
011220
00555C
005154
004132
006602
006622
006572
006512
008574
006614
007160
CO6416
006350
00E412
006604

Y614
769
13754

—— -— —

53b%

784
1507
1509

497
1006
695
7il
55y
745
17954
17499
1313
520
BIS
734

537
80!

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

S4S
820

85?7
324

1536#

1204

1686

1713%
1708#%
14558

1690%

MO3

572
1002

1065
868

1590

1545

16808+

1691

579
1010

1073
884

1767
574
771
01

1096

1726%

1727%

1833%

1693#

670
1044

897

17708

S8l
660
783
928

1108

683
1052

1086

587
786
%61
1112

702
1069

1102

~00

1846
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-MRIN. MACYll 27(732) 10-SEP-76 13:04 PAGE 4O

DZkWBG.P11 CROSS REFERENCE TRBLE -- USER SYMBOLS

MSTR 006624 1393 1577% 1733 1735% 1805

NEWT 011110 1758 17654

NEWTM 010660 1716 1723% -

NOP = 000240 Y454

NUM1 011432 1816 1820#

NUM2 011514 1820 18334

0CT 006056 1eS4*  lcb4* 1268

OCTP 006062 1251 leb2 12708

QCTPRT (005746 1834 1236 1238 1240 12474

0CT1  -005766 1e49 1e51s

oCTe 006004 12558 1265

PC =%000007 955% 958% 984%  1585% 1623#  1634* :

PCSR 006540 1365% 1592 1627 1631 1775% ‘

PDBR 006536 13648 1SS4%  1629%  |633%  1774x  1780%  1784%  1791%  179%% 1800% 1817%  1830%
PER 011330 1795 1803% '

PINTR 011236 1783 1786#

PRINT 005630 437 12234

PRINT1 005744 S04% 1227 1231  124SH

PSW 00b5S64 199# S4Y* 954# 9S6%  1377#%  [409%  IM21%  1433%  I445S#

PVEC 0C6SM42 13668 1770%  1779%  1783% 1795%  1BIe¥  1820% \
PVECS  0O6S44 13678  1475%

PWROWN 005570 1208 ie104

PWRF1  00SSS2 438 12078 1461

PWRF2  (00SSe2 1142 12098

PWRRTN 005626 1207% 1209% 1218 12194

PWRUP  00S600 1210 12124

RETURN (006244 S03% 1283 1301%  1308%

RO =7000000 983 1022% 1024 1g4e#  1B849% 1850

Rl =%000001 957 % 959 1023%  1024* 1026% 1027 1030 [B4Sx 1849

Re =%000002 1847%  1g848*  18S0

RS =%00000S5 998% 1006# ICll®  1020% 1029 1031 1040% 1048%  10S3*  106S* 1073% 1078
SCOPE = 104400 Y468 530 S43 551 S61 576 s83 60! bll 623 635 643 b5e

665 678 691 707 722 739 758 773 788 806 824 847 852

878 89¢ 917 942 931 1036 1059 1081 1098 1113

SCOPEB 006116 leBis 1287 1299 1307
SCOPEC 006130 433 12864
SCOPEF 006230 So0i* 1296 1298%  1300%  1303%
SCOPEG D36216 1295 197 13008
SEC! 0U6S76 13828  1469%  1699% 1700 1703%
SECIR Q06616 13908  1741i%  ]74¢ 1745#

SEC2 006600 13838 1470%  16S4#¢ 1695 1698%

A_ 006620 13918 1736% 1737 1740+

SETBYT 010060 16828 1596

SOFTSR= 000176 Y478  186M

P 006100 1266 127548

SP3A go6l12 1275 1278%
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