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g4 1.0 RABSTRACT
gg THIS FROGRAM TESTS THE KW11-P REAL TIME CLOCK. IT CONTAINS
T T R K
R PR g JR0d. 1oz, e
&e 2.0 REQUIREMENTS
ga e.l EQUIPMENT
EE PDP-11 WITH KW11-P
Sg 2.8 STORAGE
69 THIS PROGRAM OCCUPIES MEMORY FROM O TO 11636.

LOﬂDING PROCEDURE

;{".3' PR rwm%MY Tﬂ’ﬁ HSSOULD BE FOLLOWED
7S PLﬂC 5

)
ww
-0

7e 3. §_|7§go (% DETERHINED BY LOCATION OF LORDER.
;é 4. PRESS “ST AM WILL LORD).
e 4.0 STARTING PROCEDURE
g? 4.1 CONTROL SWITCH SETTINGS
82 SET SWO=1 TO SUPPRESS TESTS USING EXTERNAL FREQUENCY.
gg SET SW2=1 TO INCLUDE REPEATABILITY TEST T2S 8 T26 IF COW IS PRESENT
gg 4.2 STARTING ADDRESSES
7 200 BRSIC TEST
88 204 RESTART aoonsss-annaRva USED BY XOR TESTER

g 1 BT s s e e
15 GRB  fia MR 11 e I

4.3 AND/OR OPERATOR ACTION

*4ROTE: I 35, HORRHPOR, HTICH REGISIGE 15 MUAILASLE 16, PROGAONLUILL, 1oy necisre.

THE USER SHOULD SET UP THIS LOC. BEFORE STRARTING THE PROGRAM.

LOAD PROGRAM INTO MEMORY
SET suxrcusnccxsrsn TO STARTING ADDRESS
&?“Be%?ﬂ?& ?6 SUPPRESS EXTERNAL FREQUENCY TESTS SET SWO=1.

PRESS START
PROGRAM WILL BEGIN TESTING

S. OPERATING PROCEDURE

BRIRRZERBBB SRR
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E.l 82&?8T;22?L SWITCH SETTINGS

A1
ON'ERRORS ANB (nTINUE TN TEST. BELL o

TCH TTINGS :
B B g
S"i?’ up . INMIBIT PRINTOUT
gﬂw - | §§ Egggte & ﬁcngénﬂzng"bﬂ TESTS
W3 DELAY 1760 1170 OR 11/45 WITH MOS OR BIPOLAR MEMO
ol =1 O UP. | CLKD PRESENT-EXECUTE REPERTABILITY TESTS
5.2 SUBROUTINE RBSTRACTS
5.2.1 SCOPE

TH%? QUTINE CALL IS PLACED BETWEEN EACH SUB-TEST IN THE
BARSIC TEST SECTION. IT RECORDS THE STARTING RDDRESS OF EACH

TYORIEE s0Re " Fo FuEELVART OF"FRe sOB-9edt TRorRRTE T RLESIER:
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THIS SUBROUTINE CALL PRINTS THE ADDRESS THAT TAGS THE FAILING
SUB-TEST AND THE CONTENTS OF THE CONTROL AND STATUS REGISTER,
COUNTER, AND "TEMP*™.

6. ERRORS

6.1 ERROR PRINTOUT FORMAT

WITH SW13=0 (OR DOWN) THE FOLLOWIG PRINTOUT WILL APPEAR ON
AN ERROR:
PC STATUS COUNTER TgﬂP
XUXXXX  XXXAXAXX  XXXXX KAXXXX
= ADDRESS OF TEST HHERE ERROR OCCURRED

;TRT¥ER . § E g g w RT . gng? RE&&ETER AT TIME OF ERROR
TENT ™ USED BY SOME TESTS.

NOTE: NOT ALL OF THEOANFORHRTION PRINTED IS INTENDED

?E RY_TYPE OF ERROR. THIS IS SIMPLY
ORT F & ERROR?. HE OPERATOR

REFER ROGRAM LISTING AT THE RADDRESS OR
THE ERROR FOR R DESCRIPTION OF THE CAUSE OF THE ERROR.
6.2 ERROR RECOVERY

WITH SWITCH 15=1 (OR UP) THE PROGRAM WILL HALT ON AN ERROR.
DEPRESS "CONTINUE™ TO RESUME TESTING.

[ e o o o T T S e e e S s e e e T T I YTt

oooococnunnininiNNME L S L L LS L L fWWW
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g P. RESTRICTIONS

e , OPERATIONAL RESTRICTIONS

7 FOR PURPOSES OF TESTING THE EXTERNAL FREQUENCY SELECTION IT

rid IS NECE SﬂR\ To SUPPLY R KNOWN FREOUENCY TO THE EXTERNAL FRE-
e QUENC THIS PROGRAM USES THE IN ERNRL 60HZ FOR ITS

- sounc . THIS IT IS REQUIRED THAT A JUMPER WIRE BE CON-
7 NECTE THE N PINS CF1 AND DAl OF THE SLOT IN WHICH THE CLOCK
7 MODUL INSERTED. IF THIS IS NOT DONE, THEN THE PROGRAM MUST
7 ALWAYS B8E RUN WITH SWO=1 TO SUPPRESS THE EXTERNAL TESTS.

7 # IF A SEC P CLOCK 1S BEING USED FOR TEST PURPOSES, SET

7 THE SWITCH REG = 000004 TO ENRBLE TESTS T25 AND T26, DURING
g THE BRSE TES

g 8. MISCELLANEOUS

g 8.1 EXECUTION TIME

8 BRSIC T S 11 SEC PER Pnss W/0 ITERATIONS 66 WITH.
8 Txnxnc $EST se EES HT? PER

S

NUTES PRSS.

CLOCK TEST-DETERMINED BY OPERATOR
i
7

IF SINGLE CLOCK TEST IS RUN WITHOUT BEING FOLLOWED

BY THE DUAL CLOCK TEST: 17 MINUTES FOR EACH FREQUENCY (100KHZ, 10KHZ,B0KKZ)

&. IF THE SINGLE O? TEST IS FOLLOWED BY THE DUAL TEST
SINGLE CLOCK TEST FOR ONE MINUTE (FOR ERCH FREQUENCY
RUN DURL CLOCK TEST FOR FIFTY SECONDS (10 PRINTOUTS) (FOR EACH FREQUENCY"

NOTE:THIS TIME NOMINAL TIME_FOR PDP-11-/0S
OTHER C.P.U.'S THE TIME WILL VARY

9. PROGRAM DESCRIPTION
PROGRAM CONSISTS OF THREE SECTIONS: THE BRSIC TEST _THE

THE
TIHING TEST AND THE REAL T. THE BRSIC TEST CHECKS ERCH OF
IVIDUAL BITS AND STATUS REGISTER COUNT SET BUFFER, AND

IN
gkogg WITH PROPE ] INTERRUPT coﬁ
(sxuc%s PER TEE ;n OR COUNT DOMW

thv. I
NG THE T LL
THE CLOCK TEST PROVIDE
WHOSE ACCURARCY CAN BE
nccunnrc EXTERNAL SOURC
9.1 BRSIC TEST
TEST DESCRIPTION

T0 THRU T9 TEST THAT CSR, COUNT SET BUFFER AND COUNTER
BITS MAY BE SET AND CLERRED.

MUV IO MY TUNY TV T PO N TU U PU N TU B bt bt e Bt Bt et e st Bt e B Pe Bt s s ot Bt s Bt Be Pt ot Bt e Bt et Bt Pt et B ot B
NNHHHHH»—MH'—-H00080(30000080*320}30\9(08
= O WO NN LW OO0 NN LWr-0OWwd N W= OOVM NN LW OO - ITN LWMNH-=OHMD )
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9.2

9.3
9.3.1

9.3.1.1

FO1

30-JAN-78 [09:35 PAGE S
cSEG 000S
TIO THRU T11 TEST FIX(BITS) TO SINGLE CLOCK COUNTER.
Ti2 THRU TIS TEST CLOCK TO COUNT UP.
Tl6 THRU T19 TEST CLOCK TO COUNT DOWN.
T20 THRU Ta4 TEST INTERRUPT MODES.
T2S THRU T26 TEST REPERTRBILITY BY CHECKING THAT THE COUNTER

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

TIMING TEST
THIS TEST USES THE REPEATED INTERRUPT MODE TO RI!.. THE TELETYPE
BELL AT 10 SECOND INTERVALS. FIRST THE BELL 1S RUNG AT 10 SE-
COND INTERVALS FOR ! MINUTE USING i00HKZ, FOLLOWED BY 1 MINUTE
AT 10KHZ FOLLOWED BY 1 MINUTE AT LINE FREQ. (BOHZ OR SOHZ) AND
(xru§uo=oa I MINUTE AT LINE FREQ. USING EXTERNAL FREQUENCY

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

THE 24 HOUR CYCLE:

THIS TEST TRANSFORMS YOUR COHPUTER INTO AN
ACCURATE DIGITAL “MWALL CLOCK NORMAL
CLOCK S 12 HOUR CYCLE HAS BEEN REPLRCED BY

A 24 HOUR CYCLE.
EXAMPLES OF THE 24 HOUR CYCLE FOLLOMW:
ACTUAL TIME PRINTOUT

HRS MINS SECS TENTHS+HUNDRETHS OF SECS.

MIDNIGHT 0 : 00 : OO0 . QO :
B:32 AM 08 : J : 00 . 0O
12 NOON i : O :+ OO . OO
e:15 PM 19 ¢+ 1% ¢+ 8§ .. N
11:30 PM e :+ XN :+ W . W

ENTERING THE TIME

THE CLOCK CRN BE UPDRTED_BY HOLDING THE CTRL KEY DOWN
AND TAPPING THE I KEY. THE CTRL KEY IS THEN RELERSED,

AND THE STARTING TIME IS snr:nso
THE MOST SIGNIFICANT HOUR DIGIT IS snrenso FIRST.

THIS DIGIT MUST BE R ZERO, R ONE OR A TWO.

THE LERST SIGNIFICANT HOURS DIGIT IS ENTERED NEXT FOLLONED BY
THE TWO MINUTES DIGIT, FOLLOWED BY THE TWO SECONDS oxcx

THE FRACTION OF A SECOND DIGITS ARE NOT ENTERED. THE

USER WILL ENTER R TOTAL OF SIX DIGITS WITH NO SPACES, COLCNS,
OR ANY OTHER CHARACTERS BETWEEN DIGITS. THE USER MUST
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9.3.1.8

9.3.1.3

9.3.1.%

GOl
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ENTER A TIME THAT WILL OCCUR A HALF MINUTE OR_MORE

IN THE FUTURE, TO ALLOW ENOUGH TIME TO ENTER THE REQUIRED

INFORHRT ?N ﬁFTER THE *NFORHGTION HAS BEEN ENTERED, THE
THAT STANDARD ' REACHES

TR A ENTRRED U1A, E#‘r'&‘%?%%‘r‘” £ G35 HITS e

NOTE THAT THE CHﬂR WILL NOT BE PRINTED
OUT RS THE TIME IS BEING ENTERED.

READING THE TIME

10 PR;NT THE 05"5 ge ss THE L KEY. WHILE HOLDING
rue c RL xev MARTL 7 KEY. THE TIME WHICH
xnsraut Tuar THE T x;v WAS DOWN, WILL
Qs Pﬁ&NTED out uE FORMAT OF THE PRIN gur WILL BE SIMULAR
HOWN tn THE 249 HOUR TIME EXAMPL THE

ONLY DIFFERENCE WILL BE THE RBSENCE OF SPACES.
TIME REFERENCES

SINCE THE SYSTEH CLOCK IS HORE ACCURATE THAN MANY WRIST
WATCHES, IT IDER TO USE AN ACCURATE TIME STANDARD.

nauv TE xs PROVI A R WHERE
n& ? HSSR’“" 50 THE gSTloagEGSUREﬂU OF STANDARDS
nnoxo srhr ON (HHV) 1S AVAILABLE. CONSULT WITH YOUR LOCAL

TELEPHONE COMPANY T SEE IF THIS SERVICE IS AVAILABLE IN YOUR AREA.

FROCEDURE FOR SINGLE CLOCK REAL TIME TEST.

1. PERFORM THE BRSIC T 3 PRIOR TO T P§RF RMANCE OF
THIS TEST. OCEED ONLY IF THE BRSIC HAS PASSED.

2. LOAD RDDRESS 214 VIA THE SWITCH REGISTER, (100KHZ TEST)
3. PLACE ALL ZEROS IN SWITCH REG., DEPRESS START

4. EXAMINE YOUR TIME REFERENCE nuo SELECT A TIME THAT
&é#boﬂhb°“ YOU ENOUGH TIME t0 ENTER THE TIME VIR THE

(

S. ENTER THE TIME, RS DESCRIBED PREVIOUSLY.

6. START THE CLOCK (HIT THE CR KEY) AT _THE INSTANT THE
TIME REFERENCE CORRELATES WITH THE TIME ENTERED.

7. MONITOR YOUR TIME REFERENCE, EXACTLY 1 MINUTE
FROM THE TIME YOU STARTED THE CLOCK, REQD THE PROGRAM
CLOCK RS DESCRIBED PREVIOUSLY.

8. THE_ONE HINUTE TIME ERROR SHOULD BE WITHIN ONE SECOND
OF THE ACTUAL TIME.

9. IF THE RESULT OF STEP B IS NOT _WITHIN ONE SECOND
ALLOW EXACTLY ONE MORE MINUTE TO PASS (FROM THE ORIGINAL
START TIME). READ THE TIME AGRIN. IF THE TOTAL ERROR
DOUBLED, THE BOARRD IS DEFECTIVE. IF THE ERRCR IS CONSTANT,

0CJ&
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RESTART THE TEST.

10.# xr THE ONE MINUTE TEST WAS PASSED, ALLOW THE TEST TO
xncer & "I"HTEB MORE. AT TH%TEXRCT 5"0 OF THE

TeTH nxnur;ﬂé THE CLOCK.
BE WITWIN TWREE SECONDS OF THE CORRECT TIME. IF IT 1S 1T,
EEEL:ggﬁgxiEs? i 5¥§¢ b5 DEEEREDRMED. THTS SYEE

1. bgﬁggggogggaTz§?oxag SHLJCH REGISTER,
REPER

12. LOAD RADDRESS 224 VIA SWITCH REGISTER
DEPRESS START (224 IF 60HZ, OR 230 IF SOHZ L..i[E TEST)
REPERT STEPS 3-10

EST IS ARBITRARY, IT IS NOMINALLY
#oncz TESTS ARE PES?ﬁ

¥ THE DURATION OF TH
A THOUSAND
ESTS SHOULD BE WIT

I
SECOND T
THE RESULTS OF LONG
1 MINUTE FOR AR 24
TIME

NOTE_THAT THE CA
THE TEST WITHOUT AFFECTING THE T
DUAL CLOCK REAL TIME CLOCK TEST
TEMPORARY CLOCK (REFERED AS COW) REDUCES THE TIME

nzou;nsg ron THE 552 {OE Eg HE SECOND CLOCK INTERRUPTS
THE FIRST T CLOCK E S CL T¥Esgu§g 682 0557”5 COMBINED
1 MIN : so sEc/ keo vcnsus EglhIN/FREO FOR THE

SINGLE CLOCK REAL TIME TEST ALONE.

THE DUAL CLOCK TEST REQUIRES THAT THE CLOCK BE STARTEC AS 1IN
THE SINGLE MODE. RAISING SWITCHES 80 AND #2 CAUSE THE PRINTOUT
TO OCCUR AUTOMATICALLY.

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

TO CONVERT A STANDARD F CLOCK TO A “COW™ MODULE:

i. REMOVE JUMPER RAM
CSR=772560
CSB=772562
CTR=772564

e. ADD_JUMPER VB
VECTOR LOCATION IS SO4
PSW i * 506

BLE.
LUS OR MINUS)

SEG 0007
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390 NOTE: THIS VECTOR IS IN FLOATING VECTOR SPACE CRUTION IS RDVICED

ggé WITH RESPECT TO ALLOWING VECTOR CONFLICTS

393

ggg 9.3.2.1 PROCEDURE FOR DUAL CLOCK REAL TIME CLOCK TEST

ggg 1. LOARD ADURESS 214, DEPRESS START (100KHZ TEST)

ggg 2. ENTER THE TIME VIR THE TTY KEYBOARD AS DESCRIBED PREVIOUSLY

400 3. SET THE SWITCHES IN_THE SWITCH REGISTER TO_0000OS.

:gé THE TTY WILL PRINT THE TIME AT S SECOND INTERVALS

403 4. CONSECUTIVE PRINTOUTS HILL BE HITHIN $. 00 PLUS OR_

404 MINUS .0l SECONDS OF EACH OTHER. ALLOW THE TEST Tu

40S RUN FOR AT LERST TEN PRINTOUTS. IF THE TOLEF.4NCE IS

:gg EXCEEDED, THE CLOCK IS DEFECTIVE.

:8% S. LOARD ADDRESS 220, DEPRESS START (10KHZ TEST)

:i? &. REPERT STEPS 2-4
7. LORD ADDRESS 224, IF 60HZ, OR 230 IF SOHZ DEPRESS START (LINE TEST)
B. REPERT STEPS 2 8 3
9.

CONSECUTIVE PRINTOUTS WILL BE WITHIN 5.00 PLUS OR
xnus .04 couos OF EACH OTHER., TYPICALLY, AND
5 ug MINUS .2 SECONDS WORST CASE, DUE
T0 POSS LE AC LINE FREQUENCY VARIATIONS. ALLOW THE

TEST UN FOR AT LEAST TEN PRINTOUTS. 1IF THE TOLERANCE
1S Excssoeo THE CLOCK IS DEFECTIVE.

EEEELELLEL L L

TUNY = b e Bt Bs ot e Be

N~ OO0 onN.Lwh
0

o
n

423 : 10. THIS KW11-P DIAGNOSTIC WILL GO OUT 8 FIND IF THIS SHOULD
4c4 RUN WITH CPU THAT HAS A SWITCH REG. OR WILL RUN WITH A PDP-11/04

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

426 LOCATION 176 EQUALS SOFTWARE SWITCH REGISTER. IN THE RBOVE TEST

3gé TYPIEGDaG(CONTROL G) WILL ALLOW YOU TO ENTER/ALTER THE SOFTWARE SWITCH SETTINGS
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“SB .TITLE CZKWBHMO KWl11-P RT CLK TST

-

4 .SBTTL BASIC TEST

qgé :COPYRIGHT 1971 1978 ozcxrnL EQUIPMENT CORP., MAYNARD, MASS. 01754

433 : JOMN RODENHISER/JIM LACEY

434 .ENRBL AMA, nes

435 000000 =0

436 : TRAP CATCHER 0-200

437 000030 =30

438 000030 00S6S0 PRINT

439 000032 000340 340

Y40 000034 006150 SCOPEC

441 000036 000340 340

44e 000046 . =46

443 00004 00S174 LOGICAL

44y 104000 HLT=EMT

445 177776 CC=177776

:39 10«438 scoﬁgqgnnp

448 000176 SOFTSR=176 :SOFTWARE SWITCH REGISTER

449 000776 BUFF=776

450 000200 . =200

451 000200 000137 001046 JMP J8BEGIN2 :START BASIC TE?

4S2 000204 000137 001150 IMP J8BEGIN :RESTART BASIC TEST

453 10 000137 005210 JMP J8BEGINI1 :START TIMING TEST

4SY 000214 000137 006714 IMP J8K 100HZ :DOUBLE OR SINGAL CLK TEST. 100KHZ.

4SS (000220 000137 007000 J I8K 10HZ ; DOUBLE OR SINGLE CLK TEST. 10KkHZ.

4Se 000224 000137 007064 JMP J8HB02 :DOUBLE OR SINGLE CLK TEST. BOHZ.

:gg 000137 007150 JMP JNHS02Z :DOUBLE OR SINGLE CLX TEST. S0MZ

459 0010090 .=1000 a

460 001000 172540 CSR: 172540 ;CONTROL AND STATUS REGISTER

46l 001002 172542 CSB: 172542 :COUNT SET BUFFER

462 001004 172544 CTR: 172544 : COUNTER

43 001006 000104 CKV: 104 :CLOCK VECTOR ADDRESS

464 001010 106 CKVS: 106

465 001012 177566 TDOBR: 177566

466 0010184 177564 TCSR: 177564

467 001016 TEMP1: O

468 001020 TEMP: O

49 001022 1 ICOUNT: 1

470 001024 177740 DEL1: =40

471 001026 177730 DEL2: ~-SO

472 001030 160000 DEL3: -20000

473 001032 160000 DELY: -20000

474 001034 177700 RDJ : -100 :DELAY ADJUSTMENT FOR 11-70

475 : 8 1145 WITH MOS MEM.

476 001036 177660 -120 :

477 001040 140000 -40000 :

478 001042 140C00 -40000 :

:gg 001044 177570 SR: 177570

<451

4ee

483

484 COI04& 012706 00077 BEGINZ: MOV #BUFF ,%b
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E Quex.vffll 30-:3&-79501:34 ans?c TEST SEG 0010
48sS 00 C0004 - CMP anNe, <R ;U“DER ACT ?
486 ..i§§§ 35?333 e °S° 13563 " :YES-SKIP TITLE PRINT OUT
487 0OC 006436 MOV % oE
488 001066 009737 B0628E ISR %7, Top . PRINT TITLE
9 1 116 18: JSR z?.ggnoJ {HAS THIS CPU HAVE A SWITCH REG.?
9 1 7 161 JSR %7 . DELRDJ :1S ADJUSTMENT IN DELAY REQUIRED
"'25 11 1 MCV e, -(%6)
4 0011 1 001230 000004 MOV #XOR, 984
493 u “ TST 38177060
494 0011 1 MOV (%B)+,d84
43S 0011 1 1 006252 MOV #-1,d8XORFLG
i R Bisr om0 Y oA
438 %uw 8057 006266 JSR %7, ToP
S00 0011 2 00077 BEGIN: MOV #BUFF , %6 .SET UP STACK FOf. SCOPE LOOPS
§01 uoxxgg géu? 011553 JSR %7, SWADJ .HRS THIS CPU HAVE A SWITCH REG.?
203 001164 012737 00SE2 00002 WO ePLRFI 24 $1S RDIUS TN T o NER FATL POINTER
- ’ ;
?83 331%3% uoso;; 83?335 EtE ?Eﬁ# :CLEAR PROC. STATUS REG.
506 88{302 83283; 88?3?2 gtg §gg$§r :INIT. SCOPEF TAG
538 001555 012737 001254 O Y4 MOV 870, RETURN :SET UP RESTART OF PROGRAM
S09 0Gi220 oosggu w_—— CLR PRINT] :INITIALIZE ERROR PRINTOUT READING
§§? 001224 000137 001254 JMP 10
Sl2 001230 022626 ' XOR: CMP (%p)+,(%b)+
§13 001232 012637 000004 MOV (%6)+ 994
S14 001236 012737 00000S 001022 MOV 85, 381 COUNT
S1S 001244 00S037 006252 CLR J8XORFLG
Si6 001250 000137 001150 JHP 98BEGIN
gi; :TEST INIT TO CLERR CONTROL AND STATUS REGISTER
S19 001254 013746 000004 T0: MOV 3N, -(%B)
S20 001260 012737 001312 000004 MOV SCSRT, 384
521 001266 012777 100377 177504 MOV #1003%7,3CSR
§22 001274 00000S RESET
23 001276 032777 100377 177474 BIT 8100377, aCSR .
S24 001304 001413 BEQ T1 o
25 (001306 104000 HLT :ERROR, INIT FAILED TO CLEAR ALL BITS OF CSR.
526 001310 000411 BR T1
27 001312 022626 CSRT: CMP (%B)+, (%B)+
S28 001314 012637 000004 MOV (%6)+ 84
29 001320 032777 040000 177516 BIT #40000, 3SR
530 001326 001352 BNE T0
31 001330 000000 HALT sNO SSYN FROM DEVICE
32 001332 000750 BR T0
633 . TEST COUNT SET BUFFER
S34 001334 012637 000004 t1: MOV (%6)+, 384
535 001340 104400 SCOPE
636 001342 012777 177777 177432 MOV #-1,3CSB
537 ooxggo 00S777 177426 TST JaCcsBe
638 001354 001401 BEQ . +4
6§39 001356 104000 HLT :ERR, FRILED TO GIVE ZERO'S FROM WRITE ONLY REG.
640 001360 012737 177777 001020 MOV #-1,38TEMP
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S4l 001366 012777 000000
s:g ooiaru 02?3.77 001020

e
4 981488 98408
£4g
546
547 14 ogso 001020
gwg 141 6 99
Y 1414 013 001020
ggn oni:aa oa:lam 001020
"
225 OOiu3s 109000
653 001434 005237 001020
223 001440 00136S
656 001442 104400
557 iw 0 77 177;;%
"
£ 28 ber i
861 001390 001375
ggg uoigég : 177777
3 001208 1
S6S
Seb 001504 104400
S67 001506 005077 177266
Se8 001512 012777 177777
ggg 001520 013737 1030
S71 001526 012777 177736
S72 001534 017700 177240
3 Bise Bird oo
274 00i2es 601658
S76 001556 001363
;7 }:iggg 8§§337 1777277
S?g D01 1 006
DO1S72 1044
285 ooie7g 4% 177777
583 001602
S84 00160 00S777 177174
S8S 001610 001401
ggg 001612 104000
3 el 5% ooooce
230 001 g
£9]1 001253 1401 .
235 ggii%s 012777 000004
94 001644 2777 000004
€95 001652 1401
596 001654 104000

LO1
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177410
177402

177360
177354

861850

177304

177262
001020

177244
177232

1772186

177200

I
NN
NN
b
£
oL

-
NN
NN
[,
nw
oL

SIC TES

MOV #0, 3CTR
CMP astemP, acTR
BE .Y

HL :CTR CHANGED WHEN WRITTEN TO
: TEST COUNT SET BUFFER TO ACCEPT A COUNT PATTERN
:TEST COUNTER TO CONTAIN COUNT SET BUFFER VALUE

CLR TEMF

SCOPE
T3: MOV TEMP, 3CSB

SEP TERP.OCTR

.

HL? :ERROR, CTR NOT=TEMP

INC TEMP 141 70 COUNT PATTERN

BNE 13 :REPEAT UNTIL COUNT OVERFLOWS
-TEST THAT CTR REMAINS CONSTANT IF RUN CLEAR
t3a: SCOPE

4

HSv asthS.guTsnp
18: INC JSTEMP

BNE 18

cM> 8-1,3CTR

BE: . o4

HLY .CTR CHANGED ALTHOUGH RUN O
.TEST THAT CTR REMAINS CONSTANT WHE' CSR IS REF'D
t3s: scogs

MOV aoétfg,aorznp ’
18: MOV #177736, ICSR

MOV 9CSR, %0

v Ko

INC gc#:hp

BNE 18

S"P #-1,3CTR

EQ . +4

HLT :CTR CHANGED BY CSR REF
-TEST INIT TO CLEAR COUNT SET BUFFER WHEN IT IS =-1
tu: SCOPE

#-1,3CS8

RESET

TST aCTR

BEQ .+

HLT :ERROR, INIT FRILED TO CLEAR CSB
. TEST RATE SELECT (BIT,2) MAY BE SET AND'CLEARED
ts: SCOPE

MOV 82, 3CSR

CMP 82 JCSR

BEQ . +4

HLT :ERROR, CSR NOT = 2

MOV 84, 3ICSR

CMP #4’ JCSR

BEQ . +%

n
£

HLT :ERROR, CSR NOT

SEG 0011
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CZKuWBI

SRS RRaRoR S8

888 88888388

oo
[ T
@MNCN L W0

SERERBEREHRERNES

oo
SYRR

3

.Pl1

BB1kes

001672
OO{G?H
1

001
00171

001712
001714

---
-’-‘-

Pt et wtwdwdetegetat ettt

Sddd AEddgan

| &

-

go
RRR

s
RYRERER

BA8%52

001401
104000
77

1401

98
88

o
38

nw
NN

oo
Y

B8868E

177878

000010
000010

177040
177034

000020
000020

176776

888708

000100

176736
176732

176720
001020
001020

021

176660
001020
001020
000020

MACY11 30A(10S2) 30-JAN-78

: ERR
: TEST HOBEO;EIT 3) CAN BE SET AND CLEARRED

BASIC TEST
{21be i o8 8kER
BEQ .+
eLR CSR
wF &R
BE . +4
7705 Yo aov 10,3CSR
i??gsg - :iﬁlgcsn
HLT )

&l

t
177020 MOV
177012 CMP

: TEST INTERRUPT
ta: SCOPE

177776
176754
176746 CMP

; TEST RUN (BIT 0) CAN BE SET AND CLEARRED

T9A: gchE

176710 MOV
176700 MOV
176672 BIT
HLE
SCOPE
CLR
CLR
176650 MOV

176640 MOV

3

HLT . ERROR,
.TEST LUP/DN (BIT 4) CAN BE SET AND CLEARRED
7: SCOPE

820, ICSR
#20, ICSR
.44

aCSR
JdCSR
.*4

09:35 PAGE 12

SEQ OO0l2

:ERROR, CSR NOT = &

OR, CSR NOT = O

;ERROR, CSR NOT = 10

CSR NOT

1]
(=}

;ERROR, CSR NOT = 20

]
o

;ERROR, CSR NOT

ENABLE (BIT &) CAN BE SET AND CLEARED

834
OIOS:SSSR
#100, ICSR
.4
aCSR
9CSR
L+

dCSR

MP
TEMP, 3CSB
820, 9CSR

;SET PROCESSOR PRIORITY LEVEL 7

;ERROR, CSR NOT = 100

;ERROR, CSR NOT

"
o

:START AT ZERO
;DISRBL% INTERRUPT, COUNT UP, SET RUN
:CHECK IF ZERO IS STILL SET

;CSR LOST BIT O AFTER BIT INSTRUCTION

; START AT _ZERO
;DISABLE INTERRUPT, OOUNT UP, DO NOT SET RUN
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g WBI.P11 30-JAN-78 09:34 SEG 0013

1 176632 BIS n acsn :SET RUN
2243 {ﬁ 777 ooooom1 176624 BIT 44 :CHECK IF BIT O 1S SET
255 { 55 :CSR LOST BIT O AFTER A BIS INSTRUCTION
6 1 SCOPE
6 { gl 1 Etg CSR .
1 1 17660 MOV TEFP aCSB ;START AT ZERO

ssa“‘ 05500 §;§§ 000030 176864 v 3R OJSAGLE INTERRURT, COUNT UP, SET AU
g3 ooaaég 038777 330367 17e2ee BIT .h.acﬁﬁ 'cnsc BIy e
665 002224 104000 HLT ) "chxso ansﬁ ON A MOV.
55“9
668 ; JEST FIX (BIT ) TO SINGLE CLOCK COUNTER
£19 SET UP/DN (BIT 4) =0 TO ENABLE COUNT DOWN
670 002226 104400 t10: SC
671 77 176544 CLR
67 1 177777 176540 MOV o-x.acs
67 1 177776 001020 MOV , TE
674 1 000040 176522 TIOA: MOV w 3CSR
gg mwox 001020 176520 g?; qun#,acm
677 m &gggg T . :ERROR, COUNTER NOT = TEMP, DIDN'T COUNT DOWN
679 3727 001029 000000 e TENP . 80 '56~E°{E’ESSST§9”"’
680 %53 %1 Su: T1 . :NO
681 sTEST FIX (BIT §) TO SINGLE CLOCK COUNTER
682 hf uwonopgn 4)=1 TO ENABLE COUNT UP
2? D02 &399 176466 ; CLR
685 002312 005077 176464 CLR aCSB
gg ooaaés 1 oooooa 001020 MOV 8l TSCHP

1 176446 TI11RA: MOV
saem maooaaaa gl 001020 176M44 genp TEH# 3CTR
690 8533:4 o~3§§ HL :ERROR, COUNTER NOT = TEMP, FRILED TO COUNT UP.
691 &Jse 001020 INC TEMP ‘41 TO PATTERN COUNT
692 %aso %3727 001020 000000 CMP TEMP, 80 :DONE ALL COUNTS ?
693 356 BNE TI1R' NO
ggus n:g’rmgmcx 70 COUNT DOWN AT ALL FREQUENAIES
69 002 h SCOPE
697 002 6&399 176412 CLR JCSR
698 002366 012777 000002 176406 MOV -a 9CSB :COUNT SET BUFFER TO 2
699 002374 012777 000001 176376 MOV 9CSR :DOWN COUNT , 100KHZ, GO
700 002402 013737 001024 001020 MOV aobsu JWTEMP
701 10 xgz‘n 176364 Ti2A: TSTB g
702 14 &”m BMI 128
03 16 37 000001 001020 ADD 81, I8TEMP
704 0024 00137 BNE T12R
705 0024 oN27 000001 176344 BIC #1,3CSR
33‘7’ %53332 mslmgo# 176342 T128B ’1‘5 aCTR s ik bt Mo £ oL
708 002442 00140l " BEQ .44
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SZKWBI. P11 30-JAN-"8 09: 34 BASIC TEST SEG 0014
=08 0024v4 104000 HLT :ERROR, COUNTER DID NOT COUNT DOWN TC O
710
711 . 1OKHZ
rxg $13: SCOPE
i B i
~ .
715 MOV 83 oCSR :DOWN COUNT, 10KHZ, GO
71; MOV JsdEL2, JnTEMP
;i TI3R: ;gTB ﬁgs
? noé 8l JNTEMP
: R
7 : HLT ' :ERROR, P INTR (BIT 7) NOT = 1.
7%5 T138: T1ST 3CIR
7 BEQ s
72S HLT :ERROR, COUNTER DID NOT COUNTDOWN TO O
726 . LINE FREQ.
727 iy §c0PE
7 737 ST J8XORFLG
7 BMI 115
230 e 176224 Sy 85 5css
732 385322 §1 176214 MOV oE’acsa :DOWN COUNT, LINE FREG.. GO
733 002S6M 013737 001030 001020 MOV JsDEL3, AnTEMP
734 002572 105777 176202 TI4A: TSTB SR
73S 10041 BMI 148
7 000001 001020 ADD 8l, 98TEMP
;ae 00261 ou577; 000001 176162 S?E :iﬁgcsn
739 002616 |\ HLT Y :ERROR, P INTR (BIT 7) NOT=1l
;3? ooaséo og%gg? 176160 T148: ;Eg agzn
742 335252 ?guooo HLT :ERROR, COUNTER DID NOT COUNT DOWN TO O
744 002630 104400 i55] FREQ . ope
745 002632 032777 000001 176204 BIT 81, ISR ;
746 002640 001 BNE T1b ;
747 002642 wsg';; 176132 CLR JCSR
748 002646 012777 176126 MOV 82, 9CSB
749 002654 01 07 176116 MOV 87 9CSR :DOWN COUNT, EXT., GO
750 002662 15737 001032 001020 MOV J8DELY, DTEMP
751 002670 105777 176104 TISA: T1STB JCSR
752 002674 100410 BMI TiSB
783 002676 062737 000001 001020 ADD 81 IRTEMP
754 002704 001371 BNE T18A
765 002706 042777 000001 176064 BIC #1,dCSR
756 002714 104000 HLT :ERROR, P INTR (BIT 7) NOT=l
757 002716 005777 176062 TISB: T1ST aCTR
768 002722 001401 BEQ . Y4 .
;Eg 724 104000 HLT :ERROR, COUNTER DID NOT COUNT DOWN TG J
761 s TEST CLOCK TO COUNT UP AT ALL FREQUENCIES
762 : 100 KHZ
763 002726 104400 tie: SCOPE
764 0027230 00S077 176044 CLR JCSR
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765 ;a; gls;;; 177???

766 1

BB N
770 002764 062737 000001
000001
774 00300M 00S?777 175774

e
78

L RRR
o
W

78S
7
78
;gg E 777 175706
790 003076 001401
791 003100 104000
792
793 185
794 1 7 006252
795 110 1
;95 ooaixs 0?5077 175662

"
2 Iiilg; §1 5% bbb
799 0031 13737 001030
800 993{33 105777 175634
ggé llglus 000001
803 003154 001371
804 003156 042777 000001
806 DO31ce

D031 175612
807 003172 001401
808 003174 1
809
811 oo31 "
Sle 0338 43577 ooooo:
814 003210 93 175564
815 003214 012 177776
816 0032 012777 000027
816 003536 10573, 19a0%
Bi9 003242 100411
820 003244 D&2737 000001

MACY1l 30AR(10S2)

coe

30-JAN-78 09:35 PAGE 1S5
BRSIC TEST

176040 MOV #-2,3CSB
176030 MOV 821 JCSR
001020 MOV ogSLx.:nrsnp
TieA: TSTB C
BMI 168
001020 ADD 81, JNTEMP
B TIGH
175776 HE #1,dCSR
TieB: TST aCTR
559 .44
10 KHZ
t17: SCOPE
17575 Gov 2°§“ cs
17374 MOV .2 gcsg
001020 MOV sDEL2, JTEMP
Ti7A: T1STB
BMI 1
001020 ADD 81, JeTEMP
BNE T1%A
175710 BIC #1,3CSR
HLT
T17B: 1ST aCTR
Q . +4
HLT
. LINE FREQ.
tis: ;c E
ST §oxoanc
BM] 19
656 CLG 2CSR
iggsqs MOV 828’
001020 MOV J8DEL3, JTEMP
T18A: rara ??sn
001020 Eos u1egorsnp
BNE T18A
175614 sxg #1,3dCSR
T188B: T%T aCTR
BEQ .Y
HLT
.EXT FREQ.
tis: SCOPE
175636 BIT 8], 3SR
BNE b
CLR CSR
175560 MOV 8-2,3CSB
175850 MOV 827 JCSR
001020 MOV 98DELY, ISTEMP
TiSA: TSTB JCSR
BMI Ti3B
001020 ADD 81, I8TEMP

:UP COUNT, 100 KHZ, GO

; ERROR

; ERROR

;UP COUNT, 10 KHZ, GO

;ERROR

; ERROR

;UP COUNT, LINE, GO

; ERROR

; ERROR

B
’
.

;UP COUNT, EXT FREG, GO

SEG 001S
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528822
SRIWAR

00s077

000001

178812

000240
003s1e

000101
001024
DO 1

175262
000776
000300
000101

881853

175200

02
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1758516

177776
175456
175454
175440
001020
178416

001020

001020

177776
175246

175230
175220
001020

BRSIC TEST
N T19R
SxE #1,JCSR
HL: ; ERROR,

T198B: TE aCTR

0 .+
TEST THGTOLETERRUPT OCCURS TO PROPER vscsoa Wi TH PROCESSOR PRIORITY 4
;SET PROCESSOR PRIORITY

§E§ §§g§scc :CLERR IN‘EEHUPT agrunn STATUS
L

oa JCSB
KV :SET UP INT RRUPT RETURN VECTOR
ngv ﬁ?ﬂ SC ;ENQBLE NTERRUPT
aooetx JeTEMP
18: éNC ?g
BIC #1,3CSR
gkr . -ERROR, INTERRUPT FAILED TO OCCUR.
T20A: MOV aséa JSTEMP
gg}a a-zsﬁr
+
1 :DONE NOT SET ON INT.
gE; llqalTEHP
+
HLT :RUN NOT CLERRED
c n sn
*TEST 7“220327ER"“PT bccuns WITH PROCESSOR PRIORITY §
MOV 8240 :SET PROCESSOR PRIORITY 5
gex ataxh acxv :SET UP INTERRUPT RETURN STATUS
MOV oa acsa
MOV g :ENRBLE INTERRUPT
MOV ?é STEMP
18: éﬁg
1 ox.acsn
Eﬁg o :ERROR, INTERRUPT FRILED TO OCCUR
T21A: ggs agsn RETURN HERE AFTER INTERRUPT
?7557 Y”QEOAETE"““PT is IMHIBITED WITH PROCESSOR PRIORITY &
MOV :SET PROCESSOR PRIORITY &
MOV urgsb acxv :SET UP INTERRUPT RETURN
555 82, 9CSB
MOV 8101, 9CSR : INTERRUPT ENRBLE
MOV '?EE‘ ASTEMP
18: INC
BNE

CLR acsn

SEG OCl&
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11
003600
003608
00361
003&12

0S0
004054
0040ce

0004
4

AARRRR RSN

000001
000776

000020

004264
010000
000001
174734
010000

001020

75170

177776

175022

174744
174734

E02
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BRSIC TEST

[0
m
o
(&}

;ERROR, INT SHOULDN'T HAVE OCCURRED

;SET PROCESSOR PRIORITY 4

;SET_INTERRUPT RETURN
; INTERRUPT ENRBLE, UP COUNT,

:WASTE TIME

100 KHZ, GO

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

;SET UP_COUNTER FOR INTER

;SET INTERRUPT RETURN

;SET UP COUNT SET BUFFER 2
: INTERRUPT ENARBLE, REPERTED INTERRUPTS, 100 KHZ,

;ERROR, INTERRUPT FRILED TO OCCUR
; POP_STARCK
DgNE 100 INTERRUPTS?

BR 123
T22R: BIC #1,aCSR

HLT

MOV #BUFF , %6
. TEST SINGLE INTERRUFT (MODE 0O) ON OVERFLOW
ta3: SCOPE

MOV %200, CC

CLR JCSR

MOV 8-2,JCSB

MOV 8T23R, ACKV

MOV 8121, dCSR

MOV J8DEL ], JNTEMP
T23RA: RADD 8l _98TEMP

BNE T23RA

BIC #1,3CSR

HLT
T23R: CLR JCSR

MOV 8BUFF, %6
. TEST REPERTED INTERRUPT (MODE 1).
tay: SCOPE

MOV #-100, TEMP1

MOV 87248, ICKV

MOV 810, 9L5SB

MOV oxxé aCSR
T24A: MOV Is0EL 1, duTEMP

ADD 81, I8TEMP

BNE .-

BIC #1,3CSR

HLT

BR T24C
T2u4B: CMP (B)+,(B)+

INC TEMP]

BNE T24A

CLR aCSR

; SYNCHRONIZATION TEST
; NO FOR

’ - l 0
;KW11-P BOARDS THAT
;RARE REV F OR GRERTER

Teu4C:
BIY
BNE

SCOPE
CLR

%3
820, dSR
13

12s

#10000, ICSB
81, JCSR
actr, %0
zg,oloooo

2
70, J8TEMP

N
;CLEAR CLOCK

.
’
-
’

; LORD COUNTER
;GO COUNT DOWN, 100 KHZ
;SAVE CTR

;DID COUNT INCRERSE?
:BRANCH IF OK TO 1§
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933 004062
934 004064
935S 004066
936 004072
937 004074
938
339
940
941
42
943
44
4S5
946
947 004076
948 004100
949 004104
950 004112
951 004116
952 004l1ege
953 004130
954 004136
955 004144
956
957
958 004152
959 004152
360 004160
961 004164
962 004170
33 004174
364 004200
96S 004204
966 004206
967
568
)
370
971 004210
372 004210
973 004214
974 004222
975 004224
976 004230
977 004234
978
379 004240
980 004240
981 004244
982 004244
983
9684 004246
8¢S
986 004250
987 004254
38 0042ce

104000
000404
00s077

00Se03
0013SS

000000

105777
100375
110077

RT CLK_TST
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174706

174702
000340
004246

006632
240
300

006632
000170

174556

174544
004264

004246

174840
1745830

002s26

174656
174652
174636
174626

002460

00ee32

FO2

MRCY1l 30A(10S2)_ 30-JAN-78 09:35 PAGE
BRSIC

TEST
HLT
e T24D
2s: CLR aCSR
INC %3
BNE 13

; SYNCHRONIZATION TEST
3 FOR KWl1-P

.NOC a
;BORRDS THAT ARE
;REV F OR GRERTER

T240: SCOPE
MOV JCKV, - (%b)
MOV 8340 JPSW
CLR TIKTIK
CLR CNT
MOV 8CLKSER, aCKV
MOV #300, ICKVS
MOV 210, 9CSB
MOV a11l,3CSR
LOOP:
MOV 8340, IPSW
JSR PC, TYPE
CLR PSu
MOV TIKTIK,R1
JSR PC, TYPE
CMP TIKTIK, Rl
BNE 18
HLT
19:
INC CNT
CMP #120.,CNT
BNE LOOP
MOV (%6)+, ACKV
CLR JCSR
IMP 125
CLKSER:
INC TIKTIK
CLKXIT:
RTI
TIKTIK: O
TYPE: TSTB JTCSR
BPL

TYPE
MOVE RC,JTDBR

18

; SYNC_ERROR
;END TEST

:CLR CSR
«NO OF TIMES THROUGH PROGRAM DETECTS 2(16.
:2016) YET, IF NOT GO BRCK TO LOCP |

—
DO

TERATIONS?
GO BACK TO LOOP
TORE TSEGVECTOR

: INC CLK COUNTER
;ELSE EXIT RTN
:RERDY TO _SEND

:BR IF NOT

;: SENC THEM R MESSRGE

cois




CZKWBHO KW1l-P RT CLkK TST

CZKWBI

397

bbb E

e Bt Pn e s s P s s e

000000000000
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2222 200000000 0CRRRRRIORIE

P11
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004504
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004Sie

200207
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000004
74
17447

000000

0021

00
004416
174446

174442
174430

000005

00100

174270
000000
000023

MACY11l 30A(10Se)

174550

1749466
174456

001020

1749424
179414

ooli01e

002144
002140

1749¢e4
174254

GOe

BRSIC TEST

RTS

tas

MP
33: CLR

1%: MOV

2s: MOV
DELY: CLR
18: TSTB
CRCL: MOV

13: CMP

cs: MOV
RTS

PC

:TEST 100 KHZ REPERABILITY
: SCOPE

84 ,dSR
38

787
JCSR

#0, 9CSB
csl JCSR

RS, DELY
JCSR

18

CTR, InTEMP
JCSR

80, 9CSB

s2], ICSR

RS, DELY
JC5R

2s

Scrn JWTEMP]
S, CACL
T25A

JCSR1
#1130,39CsB1
oaé JlsR]
JCSR1

18

RS

J8TEMP, RO
JsTEMP] . R1
RO,R1

18

R1

%5, R1

28

(RS)+
R1,TEMP
RS

; TEST 10 KHZ REPERTABILITY
; THIS TEST IS THE SAME RS T2S EXCEPT IT IS

+FOR 10KHZ.

t2Sa:  SCOPE
CLR

MOV
MOV

JCSR
%0, 9CSB
223, 9CSR

30-JAN-7B (09:35 PRAGE 19

;QRE TWO CLK'S_PRESENT
;BRANCH IF Sus2 IS UP
:EXIT IF ONLY ONE CLK
:SET CTR

; COUNT UP 100KHZ GO

;GO _TO DELRY SUBROUTINE
; TEST DONE BIT SET

;DONE BIT SET TOO SOON
;DONE NOT SET SO SAVE (TR

;HERE WE RRE SAVING SEC CNT
;GO DETERMINE ACCURARCY OF INT'3

; DELAY SUBROUTINE

;WARIT 600 MIL.

:COMPARE CTR1 WITH CTRZ

;DIFFERENCE MUST BE LESS THRN S

; UPDRTE RETURN
; DEFRENCE FOR PRINT OUT

"

-
“s s

-
-

h

5

(

'
-

)
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SRR RREL

000
RN

8
W

2R3 TSR RRTERES
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- 000000

83BIRRE

Owmo~N

.Pil

884254
004534

00S030
00S034

30-JAN-78 09:34

702397 §9.248

100001
174240

174226

9
8

g2
w

5
H

i

582
S5
849

W

%
34

Ot
g

i

173766
000001

173750
173744

MACYL1l 30AC1052)

0C10e20

174222
17421¢

001016

174142
174132

001020

174100
174070

0010186

177776
174020
174010
001020
00i0e20

1737586

HO2

30-JAN-78 09:35 PARGE 20

BASIC TEST SEG
R RS, DELY
{gra acsg
BPL 18
HLT
18: MOV ICTR, ISTEMP
CLR JCSR
MOV 80, oCSB
MOV 325 SE§R
{§¥g aisQ
BPL 2s
=3 :LC TR, J8TEMPI
: 8 :
Jgn Sg.cth
HLT
: TEST LINE REPERTABILITY .
;TH&S TEST ﬁ? THE SAME AS T25 EXCEPT iT IS
:FOR LINE FREQ.
toe: SCOPE .
TST J8XORFLG
BMI 127
CLR JCSR
MOV 80, 9CSB
MOV 825, JCSR
JSR RS, DELY
1518 aCSR
8PL 18
HLT
18: MOV aCTR, ISTEMP
CLR aCSR’
MOV 80, 9CSE
MOV 825, 9CSR
JSR RS, DELY
1578 JC4R
BP# 23
HL
2%: MOV 3CTR, InTEMPL
gsg RS, CACL
- TEST ERRbR (BIT 15) TO SET WHEN INTERRUPT IS NOT SERVICED IN REPEART MCOE
ta7: SCOPE
CLR SR .
MOV #340,CC :SET PROCESSOR PRIORITY 7
MOV s2, oLSB :SET COUNTER FOR FAST INTERRUPTS
MOV s1l]l, 3CSR :INT EN, REPEATED INT, DOWN COUNT. 100 kHZ. GO
MOV SsDEL L, I8TEMP
ADD 8l asTEMP
Bg l’
TS JCSR
BMI 18
BIC #1,3CSR
HLT :ERROR, ERROR (BIT 15) NOT SET
18: CLR JCSR
TST JCSR
BPL .+4

)

n

(&)
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CZKWBHO KW1l-P RT CLK TST MACY1!l 30A(1052) 30-JAN-78 09:35 PAGE 21 b
CZKWBI.P11 30-JAN-78 09:34 BASIC TEST SEQ 0021

1101 00S036 104000 .ERR, FAILED 70 CLEARP WHE' REF.

1102 TEST axr 15 1S CLEARED By INIT

1103 00S040 104400 2 t27A: = SCOPE

1104 005042 012737 000340 177776 MOV 8340, CC

1105 00S0S0 012777 000002 173724 MOV s2, lSB

1106 00S0Se6 012777 000111 173719 MOV will, ACSR

1107 00506M 013737 001024 001020 MOV JuDE( 1, ANTEMP

1108 00S072 062737 000001 001020 ADD 8l IsTEMP

1109 oosxgg 1374 BNE -6

1110 0051 777 173672 TST JCSR

1111 O00S106 100404 BMI 18

1112 005110 042777 000001 173662 BIC #1,3CSR

1113 00S116 1049000 HLT :BIT 15 NOT SET

1114 005120 000005 18: RESET

{116 OB215c Tooon; '7es2 ' TR

1117 00S13C 104000 HLT :BIT 15 NOT CLERRED 3v RESET

{iig 005132 104400 SCOPE

1120 .BELL ON PRSS COHPLETE

1121 00S134 012777 000207 173650 YSTEND: MOV 8207, 9TDBR

1122 00S142 105777 173646 TSTB arcsk

1123 005146 100375 BPL . =4

1124 005150 012777 000000 173634 MOV 80, 3TDBR :SEND A NULL CHAR.

1125 005156 105777 173632 TSTB JTesSR

1126 005162 10037S BPL -4

1127 005164 013702 000042 MOV N2, %2

1128 005170 001405 BEQ TRPA’

1129 Q0S172 000005 RESET

1130 005174 004712 LOGICAL: JSR %7, (2)

1131 005176 000240 NOP

1132 005200 000240 NOP

1133 202 00024C NOP

1134 005204 000137 0011S0 TRPG: JMP BEGIN




JOe

K o KW1l-P RT CLK TST MACY11 30R(10S2) -JAN-78 09:35 PAGE 22 A
Efxu P11 30-JAN-78 09:34 BA g TEST | SEG 0022

1135

.SBTTL TIMING TEST
iigg :RING TELETYPE BELL AT .0 SECOND INTERVALS USING REPEATED INTERRUPT MODE
1138 :1ST MINUTE = 100 KHZ
1139 : 2ND nxuurs = 10 KHZ
1140 :3RD MINUTE = LINE
ii:é :4TH MINUTE = EXTERNAL
1143 00S210 012706 000776 BEGINL1: MOV #BUFF , %6
1144 005214 004737 011652 JSR %7, SWADJ :HAS THIS CPU HAVE A SWITCH REG.”?
i B iz MM e oY Gh
11:9 005234 312737 00Se02 000024 MOV sPWRF2, 24 :INIT POWER FARIL POINTER
ii:g 005242 — KHznsser
1150 00S244 012777 141520 173530 MoV osoooo ,3CSB :INIT COUNT SET BUFFER F(.¢ .5 SECONDS
iigé éusész 8{273i 1;3323 128 :83 n ab o '88”3} 36{055528335,1?§$Ev“gfs
1153 005262 015777 00011! 173510 MOV sill, 5csn :100 KHZ, REPEATED INTERRUPTS, INTERRUPT ENABLE, GO
1154 0052 000001 T2BA: WAIT
1155 oosa;g 005201 INC %1 ;DONE 10 SECONDS?
1156 005274 001375 BNE T28A :NO
1157 005276 105777 173512 1ST8 JTCSR
1158 005302 100375 BPL . -4
1159 00S304 012777 000207 173500 MOV 8207, 3TDBR
1160 005312 00S200 INC %0 :DONE & TIMES?
1161 005314 001360 BNE T28 :NO
%{gg 00S316 042777 000101 173454 o BIC #101,3CSR :YES DISARBLE INTERRUPTS
1164 00S324 01277° 011610 173450 MOV #5000. , ICSB s INIT COUNT SET BUFFER FOR .5 SECONDS
1165 005332 01270C 177772 MOV 8-6, %0’ : COUNT &(10SECOND) xnvsnvn s
1166 005336 012701 177754 129: MOV --éo :COUNT 20(.5 SECOND) INTERVALS _
1167 005342 012774 OND113 173430 MOV 8113, atsn 110 KHZ, ncpsnrso INTERRUPTS INTERRUPT ENRBLE. GO
1168 005350 000001 T29R: WAIT
1169 005352 005201 INC %1 :DONE 10 SECONDS?
1170 005354 001375 BNE T29A N
1171 105777 173432 TSTB JTCSR :YES, RING BELL
1175 Sexa 0.2777 000207 173420 Aoy 4207, JTDBR

8207,

1174 005372 oogaoo INC %0 :DONE & TIMES”
1175 005374 001360 BNE Tae :NO
1176 005376 042777 000101 173379 BIC YES, DISABLE INTERRUPTS
1177 :SET UP FOR 10 szcoubs nr LINE Fhso
1178 0O0S40M 005737 006252 TST J8X
1179 00S410 100677 BMI ascxm
1180 00S412 012737 001130 005570 MOV #600. ,LINE
1181 0DOS420 032777 000002 1734916 BIT 82, ISR
1182 0054 001403 BEQ .+10
iig& 0054 012737 000764 00SS70 e MOV #500. ,LINE
1185 00S436 013777 00SS70 173336 MOV LINE, 3CSB s INITIALZE COUNT SET BUFFER ron 10 SECONDS
1186 00S444 012700 177772 MOV 8-6, %0 sCOUNT & (10 SECOND) INTERVALS
1187 00S4S0 012777 000115 173322 MOV 8115, ACSR :LINE, REPERTED INTERRUPTS, xursnaupr ENABLE., GO
1188 00S4Se 000001 130: WAIT
iigg 00S460 105777 173330 1578 JTCSR

00S4e4 10037S BPL . =4
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KW11-P RT CLK TST MACY1l 30A(1052) 30-JAN-78 09:35 PAGE 23 s
11 30-JAN-78 09:34 TIMING TEST SEG 0023
gggu;g 7?77 000207 173316 MOV #207, 3TDBR :RING BELL

“ 00 INC %G :DONE & TIMES
005476 001367 BNE 130 :NO

500 2777 000101 173272 BIC #101,3CSR : YES--DISABLE INTERRUPTS
005506 032777 000001 173330 BIT 81, 95R :
005514 001235 BNE BESINI :

;EXTERNAL (LINE FOR MAINTENANCE)

D0SS16 013777 00SS70 173256 MOV LINE,3CSB : INITIALZE COUNT SET BUFFER FOR 10 SECUNDS
gggsgg 01 177772 MOV #-6_%0 :COUNT & (10 SECOND) INTERVALS

5 01 1 000117 173242 - 33¥1 #117,3CSR 'EXT FREQ, REPEATED INTERRUPTS, INTERRUPT ENRBLE , GO
§§§§33 105777 173250 TST8 JTCSR

544 100375 BPL . -4
00SS4e 012777 000207 173236 MOV 8207, TDBR :RING BELL
005554 200 INC %0 :DONE & TIMES
005556 001367 BNE 131 :NO
005560 042777 000100 173212 BIC %100, ICSR :YES, DISABLE INTERRUPTS
005566 000610 BR BEGINI :REPEAT
00S570 001130 LINE: 600.
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ZKHBHOP§?11-P RT _CLK_TST

30-JAN-78 09:34
001150
00S210
00S620
000776
006472
006266
000000
173170

370

76M

006432
64

000060

000061
006102

177773

006100
177770
000060

LO2

MARCY11 30AC10S2) -JAN-78 09:35 PAGE 24

SUBROUT INE
.SBTT SUBROUTINES
POHER FAIL HANDLERS
00S64e PWRFI: MOV oaecm. PWRRTN

BR PWRDWN
00S646 PWRF2: MOV SBEGINI , PWRRTN

000024 PWRDWN: novT #PWRUP, 24
PWRUP : nob 8BUFF , %6
LR 8
NC %
NE -2
MOV #MSGPUR , %2
JSR %7, TOP
JPURRTN

JMP
PWRRTN: BEGIN

L e TR i ecrse, oy
020000 Pgto ug 53 Eu 7

iy nncn T0 PRIN
RTI quxaxr nzrunn TO MAIN STREAM
MOV -nsc* %2
TST PRIN 1
8%3 cnsce %2
JSR %7 . TOP :PRINT ERRCR HERDING
INC PRINTI
MOV (6),%2
SuB 82,%2
JSR %7 OCTPRT :PRINT PC
MOV JCSR, %2
ggs gg*gblpnr sPRINT STATUS REGISTER
JSR %7 oerpnr :PRINT COUNTER
MOV TEMP, %2
JSR %7, 08 TPRT :PRINT TEMP
5 E ask :CHECK SR FOR HALT SWITCH
HALT :HALT ON ERROR UP
in grx :RETURN TO MAINLINE
PRIN " 0CTAL VALUE IN REGISTER2
006100 OCTPRT: MOV 8’0, CHAR s INITIALIZE 1ST NUMBER RS O
TST ‘ : 1S VALUE POSITIVE
BPL oCT1 :YES PRINT O
006100 MOV #’1,CHAR :NO PRINT 1
OCTl: JSR %7 ,0CTP
ROL %'
ROL %
006076 MOV #-5,0CT ;COUNT § DIGITS
0CT2: ROL %2
ROL %2
ROL /a
MOV HAR :SAVE DIGIT
006100 BIC 01?7770 CHAR :CLEAR OTHER BITS
006100 BIS #60, CHAR :MAKE ASCII DIGIT

?ouur RRENT ADDRESS,
NHIB!T RINT ou

DATA

SEG 0024
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MACY11 30A(10S2)

172674

172666

000004

172626
0o10e2

172520

30-JAN-78 09:35 PAGE 2S
SUBROUTINES

%
?85 %?,0CTP
ROL %2
INC oCT
gus oCT
S %7 ,5P3
RTS %
OCT:
CHAR:
OCTP: TSTB arssn
ﬁbb ¢HAR, JTDBR
RTS 7
G 3 RS pepna e
W
S %7
SP3A: RSCII ;7 /;
EVEN
SCOPEB: CMP (B)+,%b
MOV (b)+,CC
JMP JRETURN
: SCOPE OR/AND xrzngaagn LOOP FOR EACH TE
S§COPEC: BIT og , @SR
S gox LG
BPL 18
MOV I, -(%6)
MOV 8XORR, I8Y
TET ?9173052q
18: BQT 'gSR
E#S 2 $ ICOUNT
BEQ 3883& \
NC F
coze
SCOPEG: CLR OP|
MOV 376, RETURN
RTI
SCOPEF: O
XORFLG: 0
XORA: CMP (%B)+, (%B)+
MOV (%6)+ a4
SCOPES
RETURN: ggn
: MOV OF MESSAGE TO REGISTER 2
: THEN JSR %7, TOP
tor: . BICB #177,3TCSR
Y, (2)+. EOMK
TOP1: CMP %2, EOMK
BNE .44
RTS %7
CMFB 342,8'3

:PRINT
;#1 TO DIGIT COUNT
;s NOT DONE

JEXIT

;HRIT FOR RERDY
s PRINT

;REPOSITION THE STACK
; SCOPE RETURN
ST

; TEST SR FOR SCOPE
; YES SCOPE

?TRSK
TEST FOR_ITERATION
BIT ITERATION

"égg

3% %

;

INT

O =M »
-
33
30M
42
-
O

£%g

nsTURN POINTER
-NEXT TE

T
I ST
TION FOR INTERATION LOOP

O
D

OUNT LOC

; ADDRESS OF LAST TEST

:CLR INT FLAG
iMOVE IN EOM MARKER
: COMPRRE FOR EOM

:NO
; YES, EXIT

SEGQ 002S
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KM1l-P RT CLK TST MACY1l 30R(1052) 30-JAN-78 09:35 PAGE 26
P11 30-JAN-78 09:34 SUBROUTINES SEG 0026
TOP ]
?g?a arcga :CK TTY
ROy (2)+. JTDBR I HOVE CHARACTER
+ 3
B 1591' ;ggnucu BACK
TOP2: TSTB arssa
goba 8215, JTDBR :SEND CRRRIAGE RETURN
;gla arssh
8212, 3TDBR :SEND LINE FEED
BR TOP1 :NO EOM, SO LOOP
EOMK : .E;EE 0 '
MSGl: .ASCII1 ;7@ PC STATUS COUNTER TEMP3/;
.EVEN
MSG2: .ASCII ;/d/;
EVEN

MSG3: .ASCII ;/aCZKWBI KW11-P RT CLK TSTd/;

.EVEN
882;53 007 TE MSGPWR: .Escxx : /ZORESTARTING AFTER A POWER FRILUREJ/;
1108
006 2 1108 séi
B RUT BRI HR
006
wg .EVEN
sS40 33553 020125 XORM: .ASCII ;/aYOU ARE ON AN XOR TESTERJ/;
S46 lluﬁ 1 047117
006S54 0404 020116 047530
562 020122 042524 052123
006S70 0S1105 027500 -t
:TIMER FOR KW11-P CLOCK
74 17 8sB1: 17256
76 175325 CSR1: 17256
172564 CTRl: 172564
006602 000504 Ckvl: S04
000506 CKvS1l: 506
% CLKFLG:




B0O3

C2K KWl11l-P RT CLK TST MACY11l 30A(1052) 30-JAN-78 09:35 PAGE 27
c%xug?prx 30-JAN-78 09:34 SUBROLTINES SEG 0027
1378 PVECS: 66
1379 KDBR: 177562
%33? ﬁcsg: é6755°
£ Ecs, 88
1383 CNT: 0
1384 CNT1: O
138S CNTB: O
1386 CTRLI=211
1387 CTRLT=224
1388 :g PSW: 177776
1389 MRS1: O
1390 HY MRS2: O
139 MINI: O
i MINE: 0
1 SECI: O
1394 3] SEC2: O
2 Rf 8
133? HRSIA: O
1398 4 HWRS2A: O
1399 MINIR: O
1400 MIN2A: O
1401 SECIA: O
xwgg 006674 SEC2AR: O
14 LSTA: 0
1404 :“‘958 MSTR: O
1405 702 TMPSWR: O : TEMP LOC FOR SOFT-SWR CONTENTS
140; 704 BYTl: .BYTE O :LOC FOR 1ST & INPUT VIA TTY
1407 006705 BYT2: .BYTE O 1 ® S p s . ol
1"52 006706 BYT3: .BYTE O =W SR e . .- =
1~ 006707 BYT4: .BYTE O . ) Bl > =
1410 006710 BYTS: .BYT 3 HEEE, ) (. Bl . .-
1“11 u711 BYTG: .B T ; o . STH I e e e
{:ig 006712 azzzé .BYTE 0 ; . o 7ZTH * . . .
1414
1415
1416
1418 714 012706 0007 k
i) 76 100HZ: MOV #BUFF , % ~
1419 720 004737 011652 JSR % suho? :HRS THIS CPU HAVE A SWITCH REG.?
1420 006724 77 177710 CLR IPSU :
1421 0067 15;37 7674 MOV 80, CLK+2 : 100KHZ
1422 0067 12737 131 7702 MOV 8131, CLK1+2
1423 006744 012700 010356 MOV aTRBL , %0
1424 006750 Ol 869375 MOV sTRBL], %
1425 754 234 JSR %S, asMdV
142; 760 15 ; 810506 MOV oag..chaoa :LERST VALUE
142 ;;g 12737 ; 1 10536 MOV 8655, . CLKY+2 :MOST VALUE
{:gg 1 007250 IMP JnInit
1430 27 776 K10HZ: MOV 8BUFF , %6 .
1431 883382 8647g? 8 1652 JSR zg SWADJ :HAS THIS CPU HAVE A SWITCH REG.?
1432 007010 005077 177624 CLR IPSU :
1433 007014 012737 18¥217 007674 MOV #-13561,CLK+2 : 10KHZ




CZKWBHO KW11-P RT CLK TST
CZKWBI.P11 30-JAN-78 09:34

{a3d 837835 Bi%7dc Bigi

1436 007034 012701 010416

{335 887848 312337 88083

MACY1l 30R(10S2)

007702

010S0e

CO3

30-JAN-78 09:35 PRAGE 28
SUBROUTINES

MOV [ CLK1+2
MOV .#SS( %0
oy STARLR.:L

.. . .
ngv .8..CLK3¢E

SE% OCes
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CZKWBHO KW1l-P RT CLK TST MACY1! 30A(1052) 30-JAN-78 09:35 PAGE 29
CIKWBI.PIL 30-JAN-TB 09:34 SUBROIJTINES cEG 0029
1439 8870 oéa?g? 001130 010536 MOV #600. ,CLKkY+2
1990 *060 000137 007280 JMP JnInit
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CZKHBHO kWll-P RT CLK TST MACY1l 30AR(1052) 30-JAN-78 09:3%5 Pnce 30

CZKWBI.PL1 30-JAN-TB8 09:34 SUBROUTINES SEG 0020
1441
i4¥2 00T0BM 012706 000776 HBOZ: MOV WBUFF %6 i
1443 007070 004737 0llesSe JSR SWAD. :HRS THIZ CPU WAVE & SWITLH REG.®

144% 0070”9 00S0”? 177540 CLR apsu




cokWBHO KW1l-P RT CLK_TST MRCYILl 30ARC10S2)
CJKWBI.FLI 30-JAN-T8 09:34

iw«€ 0CTI00 231737

177733 007674

FO3

30-JAN-78 09:35 PAGE 3l
SUBROUTINES

MOV #-4S CLK+2

tBOHZ




CoKWBHO KW1ll-P RT CLk _TST
CoKWBI.Fll 30-JAN-T8 09:34

MACY1!l 230A(1082)

id%¢ 0OCT108 012737 000135 007702

GO3

30-JAN-7B 09:35 PAGE 32
SUBROUTINES

MOV 8135,CLKl+c -
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CZKWBHD KWll-P RT CLK TST
30-JAN-78 09:34

CZKWBI
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A
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gooezs
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OigHSB
E
001104
0072s0

177771

o000y
uo000H4

006606

177106
007762

MACY11l 30A(10S2)

195C6
10536

HS0Z:

MOVE :
18:

000024 INIT:

177224
177222

START:
171414 WAITA:

WARITB:
1714902 CLKON:

171372

177108

30-JAN-78 09:35 PAGE 33

SUBROUTINES
ngv #TABL , %0
MOV #TABLS, %1
JSR %5, 98MOVE
MOV aog CLK3+2
MOV 8600.  CLKY+2
IMP asINit
MOV #BUFF , %6 -
JgR % squ?
CLR IPSU
MOV l-gg. LK+2
MOV n* LK1+2
MOV aTRBL, %0
MOV #TABLY, %1
JSR %S, asMOVE
MOV 80, , CLK3+2
MOV #580. , CLk4+2
JMP JsINit
MOV #-7 %2
MOV (z1%e, (z0)+
INC %e
BNE 18
RTS %5
MOV PWRF | , 24
MOV #BUFF | %6
CLR JNLST
CLR JsMST
MOV 860, 38HRS 1
MOV 860, 98HRS2
MOV 860, I8MIN]
MGV 860, IsMIN2
MOV 860, J4SEC |
MOV 860 98SEC2
MOV #CLKI, ICKV
MOV #340 icxvs
MOV sKINTR, IKVEC
MOV 8200, IKVEC
oY
CLR aogEk?fE
CLR JSINTFLG
CLR 9CSR
CLR acsg
BIT 82, JSR
BEQ CLKON
WAIT
e I T .1 . as»\
53

84, ISR
BEG 3%
TST a-c#erc
BNE WAITA
CLR JaCsSBl

MOV #KOUT ,aCkV1

; HRS

THI& CPU MAVE & SWITCH PEG.®

-
.
-
L ]

:SW 2 DETERMINES PRESENCE OF CLOCK 2

S0HZ

INITIALIZE

WRIT LOOP, SW 1 CAUSE WRIT

SW 0O TURNS ON CLK2

CLKFLG ALLOW CLK 2 TO BE TURNED ON
ONLY ONCE

SE

[al

o33
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30-JAN-78 09:34

gi2777 000200
012737 177777
012777 141521

7 000004

00SQ 177026
005077 177020
000137 007422

3

007560
176730
000000
000131

0000
= b e b
E%ggi

006634
176702
000300

006634
00eb32

007660

c:cqicu:
Pty et
onNW
NOOG
QF"‘E

y:
S

gees
38
835%

o
—
~
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W
N

176646

8
8
R

00S037 0O0&e&10
012777 007750
012700 0OOCee42

MACY11 30A(10S2)

177102

177082

171302

006632
006634

176750
176740

171102
171072

176660

007760

176632

3%:

48:
KINTR:

KIN:

KINIZ:

CLK:
CLK1:

KINI:

18:
HOLDIT:

HOLD:
KOUT:

103

30-JAN-78 09:35 PRGE 34

SUBROUTINES
MOV 8200, ICKVS1
o suinss,
ngg ;A%?BOCSRI :TURN ON CLK 2
gLR S8CLKFLG :CLEAR CLK 2 IF PRESENT
BIT 84, oSR
BEQ 4y$
CLR aCSR1
CLR 3CSB1
JMP WAITA
MOV JKDBR, %1 :KEYBOARD INTERRUFPT HA&NDLER
BIC 2177600, %1 :STRIP JUNK
CMP 87 %1 ;1S CHAR' A tG(CONTROL-G)?
BEQ CNGSWR :1F YES,GO TO CNGSWR
SEP :%é,zl :IS ITACNTRL I ?
cng 824, %1 ;IS ITACNTRL T ?
BEQ kout
RTI
R :MANDLER FOR CTRL I
Etﬁ ggga :SETUP TIME OF DAY
MOV #-b, JCNT
MOV sHRS1, INCNTI : INPUT
CLR LST
CLR MST
MOV $KINI, aKVEC
RTI
MOV #KINTR, JKVEC .QWAIT A CHAR TO START
MOV JKDBR, %1
MOV 80, 9CSB sCLK 1
MOV #131, 9CSR
RTI
MOV JUCNT1, 74 :STORE TIME OF DAn
MOV JKDBR, %1
BIC #300, %1
MOV ZIO(AH)Q
MOV %4’ J8CNT1
INC JuelNT
BNE 18
MOV #KINI2, IKVEC
RTI
gg¥ JKDBR, 38HOLD .DUMMY INTERRUPT SERVICE ROUTINE
0
CLR JRINTFLG : INPUT HANDLER FOR CTRL T
MOV sHOLDIT, KVEL :SET DUMMY VECTOR
MOV #HRS 1, %0 :GET TIME OF DRY INTQ




JO3

CZKWBHO KW1l-P RT CLK_TST MACYL1l 30A(10S2)_ 30-JAN-78 09:35 PAGE 35

K R v
CZKWBI.P11 30-JAN-78 09:34 SUBROUTINES SEL 003S
1559 010000 012703 006662 MOV #HRS 1R, %3 . WORK ARERA
1560 010004 812704 177770 MOV #-10, %4
1S61 010010 12023 18: MOV (%0)+,(23)+
1562 810012 005204 INC %Y
1263 Bi00le 017707 170762 MoV STR.x%1
d .
1565 g}ooaa 15%% 006610 ggg Esa?fr;c ‘EEEC‘CnEhE ggsc%grsnnuprsn IN THIS TIME
isﬁg 1éé§5 ggs7ag 007674 ggg g;CLK+2 : 1S CLOCK RUNNING AT i0CKHZ *
1568 01 141
1569 10032 163701 007674 SUB duCLK+2, %1 :SUB INIT VALUE
1259 8i%04s S0e30; M sl
1572 gloous 353727 007674 164217 CMP JRCLK+2, #-13561 :IS CLOCK RUNNING AT 10KHZ ?
{2;3 oié&é& ooéaéi 108 EESa 3?
1578 010060 023727 007674 177742 CMP J8CLK+2, #-36 : 1S CLOCK RUNNING AT SCHZ 2
1576 010066 001001 BNE o3
1577 010070 88%386 3%: ASL %1
1578 010072 2%: CLR %0
1579 0100794 00S003 CLR %3
1580 010076 Cl2704 0103Se 5%: MOV #TABL , %M
1581 010162 005701 £S: 1ST %1
1882 010104 100001 BPL 43
1583 010106 061403 ADD a7, %3
1584 010110 006301 4§: RSL %1
1585 010112 005724 75T (74)+
1§86 010114 005200 INC %0
1527 010116 022700 000007 CMP 87,%0
1588 010122 001367 BNE 5 3
1589 010124 060337 006700 ADD %3, d8MSTA :ADD VALUE OF CTR TQ MST
1590 010130 000137 010772 IMP astLk2
1591 010134 CNGSWR:
1592 010134 010246 MOV %2,-(B) :SAVE R2
1593 010136 010346 MOV %3, -(B) :SAVE R3
1594 010140 SETBYT:
1595 Q10140 00S037 006702 CLR TMPSWR :CLEAR TEMP SWR
1596 010144 003 CLR %3 :CLEAR R3
1597 010146 004737 010324 JSR PC, CRLF :PRINT <CR><LF>
iggg gigigz 012702 006704 i MOV #BYT1, %2 :INIT R2 TO IST BYTE LOC
1600 810155 105777 176442 TSTB JKCSR : 1S CHAR TYPED?
1601 010162 100375 BPL CKCSR :1F NOT,WAIT
1602 010164 017701 176432 MOV JKDBR, %1 :ELSE MOVE THE CHAR TO RI
}503 8i8i;3 042701 177600 - BIC 2177600, %1 :STRIP JUNK
1605 010174 105777 176414 j 1STB JPCSR
1606 010200 100375 BPL cg
1607 010202 010177 176404 MOV %1,adPDBR
1608 010206 122701 000025 CMPB 825, %1 :1S CHAR tU (CONTROL-U)?
1609 010212 001752 BEQ SETBYT : IF YES,START OVER
1610 010214 122701 000015 CMPB 815, %1 SELSE IS IT <CR>?
1611 010220 001412 BEQ SWDONE :IF EQUAL,GO TO SWDONE
1612 010222 122701 000012 CMPB "YERA 11S IT <LF>?
1613 010226 001407 BEQ SWDONE :IF EQUAL,GO TO SWDONE
1614 010220 005203 INC %3 : INDICATE'A CHAR INPUTTED
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P11l 30-JAN-78 09:34 SUBROLTINES
10232 042701 177770 BIC 8177770, %1 :LEAVE ONLY BINARY # IN Rl
10236 110122 MOVB %1, (2)+ :MOVE # TO PROPER BYTE LOC
10240 022702 006712 CMP 8BYT?, %2 :1S R2 PAST BYT6 ADOR?

gxoauu 0013494 s BNE CKCSR : IF NOT,GO BACK FOR ANOTHER CHAR

3%@%;5 005703 1ST %3 :WAS A CHAR TYPED”
1 001420 BEQ 30% :IF NOT,EXIT

§i§§§§ 012703 006704 o MOV #BYT1,%3 :INIT R3 TO 1ST BYTE ADDR
1 152337 006702 BISB (3)+, TMPSUR :SET LOW 3 BITS OF TMPSWR

010262 020302 CMP %3, % :1S R3 EQUAL BYTE ADDR IN R2”?
10264 88&"07 BEQ 20$ :IF YES ,EXIT
1 137 006702 ROL TMPSWR :ELSE

010576 90613, Ooesas RoL ThEeHR i REXT 3 BITS UP

010302 000765 BR 108 :AND GO GET ANOTHER #

810304 208:

0183?3 013777 006702 170532 . MOV TMPSWR, 3SR :SET UP NEW SWR

010312 012603 MOV (B)+,%3 :RESTORE R3

010314 012602 MOV (B)+ %2 :RESTORE R2

010316 004737 010324 JSR PC,CRLF , iPRINT <CR’ <LF>

010322 000002 RTI

010324 CRLF:

010324 105777 176264 15TB JPCSR ;1S TTY READY?

010330 100375 BPL CRLF :IF NOT,WAIT

3{n335 012777 000215 176252 n MOV %215, 3PDBR :ELSE TYPE <CR>

010340 105777 176250 1ST8 JPCSR ;1S TTY RERDY?

010344 10037S BPL 108 :IF NOT,WAIT

010346 012777 000212 176236 MOV s212, PDBR :ELSE TYPE «LF>

0103s4 000207 RTS PC

010356 000510 TABL : 328. ; TRABLE FOR WORK AREA

010360 000244 164.

010362 000122 82.

010364 0000S! 41.

010366 000024 20

010370 000012 10

010372 00000S g

010374 0O00OC3 3.

010376 0510 TRBL1: 328. : 100KHZ TIME TABLE

010400 44 16Y4.

010402 000122 82.

glowow gggosx 4].
10406 024 20.

010410 000012 10.

010412 000005 5.

010414 000003 3

010416 000632 TRBL2: M410. : 10KHZ TIME TRBLE

010420 000315 205.

010422 000146 102.

010424 000063 5].

()]
m
(A
Q




CZKWBHO KW11-P RT CLK TST
30-JAN-78 09:34

CZKuBI

167
1678
1673

1674
1675

111212

o
3

00000000 00000000 O

Lend el ol ol od ol and o [l and el end ol o ¥ 1 N

2R8%

VU"U‘S ﬂ"ﬂ‘ﬂ‘gd‘ﬂ"ﬂ‘
SSBIRR LD

S

000000000000000000000000000000
P e e e

e Bt s et Bt Bt s Bt ot Pt s ot Pt ot Pt ot ot ot s Pt Pt ot ot s s Pt P P ot o s s s ot Pt Pt s ot Pt s Pt Pt ot s s Pt Pt
U NU MU MU 0= bt B et s bt B P B e (D) O O
R L DO DD £ o O DB TR E 0

NNN NN NNNNNNNNNNNNNNNNNNNY

n
o

.P11

8164
010432
M

2

3
n

S5tes Sk

22
P2

&

b
n

Sa3yssaa A

g
n

00032
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001401
12

005237

022737

q
§1273

8 883
£ 5

ERT

g
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006646
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OOG&%O
006656
006656
006656
006660
006660
006660
006654

006654
ooeese

00eeS2
006650

006650
006646

006646

TABL3:

TABLY:

CLKY:

cs:

SUBROUTINES
26.
13.
6.
W
533.
267.
133.
g?.
..
17.
0.
0.
320.
160.
80.
40.
20.
§.
ROUTINE KEEPS THE 24 HOUR
OF DAY
MOV #-1,38INTFLG
ADD 836, ,98LST
CMP #100.,38LST
gcr CLKY
us #100.,d8LST
INC JsMST
ADD #655. , J8MST
CMP #1000, , IsMST
BGY 28
SuB 81000, , 38MST
IN J8SEC2
¢ 872, uSEC2
BEQ .44
RTI
MOV 860, I8SEC2
INC JuSEC]
CMP 866, NSEC]
;g .44
MOV 860, JSEC]
E#S Jsming
872, J8MIN2
BEQ .44
RTI
MOV 860, JEMIN2
INC asMinNi
§E§ .gs.aonxnx

MoV #60,asMINI

;60HZ TIME TARBLE

;S0HZ TIME TABLE

;CLOCK INTERRUPT SERVICE ROUTINE
LSB TO LST

IT OVER FLOW

MST
MSB TO MST
IT OVER FLOW

SECOND
10 SECONDS ELAPSED

MSB OF SECOND
60 MIN ELAPSED

LS8 OF MIN
10 MIN ELAPSED

MSB OF MIN
60 MIN ELAPSED

SEQ 0C37
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CZKWBI.P11 30-JAN-78 09:34 SUBROUTINES sE@ 0038
#HRS2 : INC LSB OF HOURS
{78% BiB%88 B935%% BBBBEd ooeeuu INe sga,rgmasa {EC 68%%
Y BNE
1;39 210715 wl?é? 000062 006642 crp 862, J8HRS | :IF YES, IS MSB A 2
i gl Rl e
00& : JF 24 HO RES
i;ﬁ gg% 4 m¥ Ha :  1E2ANEOHEE BFSRlurs
1
i;g gigﬁ 006644 NEWTM: 8"5 472, 38HRS2 :IF NOT 4 IS IT 10 HOURS
R .
i;:n i mé amagx :YES INC MSB OF HOURS
1740 §x§§§ 006644 MOV #60, 98HRS2
1741 01 RTI
1742
1743
154e
x;:g 010772 022737 001750 006700 CLK2: cgu; 51000..amsm ; THIS ROUTINE IS THE WORK
LU
i3 RS BEE mow wvw B o e E gl e
4 : ;
1 §118w gs?n 72 006674 Ne o’?fSosscaa ;gsnvmi AOUTINE
1781 011022 001401 BEQ . +4
1 mfﬁg @g 0ose7d o Hov 5@22: cen
1728 ol 00067 e oestelA-
1755 011040 022737 006672 CMP 866, JUSEC1A
1756 Q11 40 Q +Y4
iga it 000060 006672 v E&‘gcsscm
1759 011 %72 INC - dsMiN2A
1760 011064 72 006670 CMP 872, J8MIN2A
i"’l 011072 001401 SE° i:“'m
1;5 3“8;2 8?5.;% 000060 006670 MOV S00. JeMINZA
1764 011104 005237 DO66EE INC asMiN1R .
1765 011110 000066 006666 CHP 866, ISMINIA
1768 guxg gso -
176 111 ENDIR
1768 011122 012737 000060 0DOB6EE MOV #60, JSMINIA
TR L — R M-
1771 011142 014 n&ut
1772 011144 022737 000062 006662 CMP 862, J8HRS 1A
1773 0111 1 EQ . +4
1774 8111 R END1A
1775 0111 12 006662 MOV 860, I8HRS 1A
1776 Q1114 737 000060 006664 MOV $60, J4HRS2A
17 11172 s; BR END!
1778 011174 DDOD72 00BBEM NEWT:  CMP 872, J8HRS2A
1779 011202 001401 BEQ . +4
1781 011308 °°°"oos;3 006662 TN SenRS1A
1782 011212 012737 000060 00BEEY MOV #60, 98HRS2A
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11-P RT CLK TST MACY1l 30A(10S2) -JAN-78 09:35 PAGE 39

30-JAN-78 09:34 SUBROUT INES SEG 0039
777 75370 ENDIA: MOV #CR, JPVEC :SET UP FOR PRINTER OUTPUT

i 52 { 9 605536 MOV 8-2.  JUCNTB

1234 0127 34 MOV oussxn S8CNT1

1525 1 ga MOV l-ls’sgCNT

iass iar77 100 175333 533 :?bo apgsn

1264 800002 RTI "

1955 Di577; 90430 178338 R+ hmov  esiaoebem {OUTPUT <R

xSoe 865302 RTI :

1304 012777 011322 175304 LF: MOV sPINTR, JPVEC :OUTPUT LF

1358 812777 178272 MOV s212, IPDBR

{ 37 006632 PINTR ?ﬁé SCNT PRINT TWO DIGITS FOLLOWED

x§§§ Gy " BEQ Souc :BY COLON UNTIL TIME OF

1 006636 TST CNTB :DAY IS PRINTED

1 420 BEQ COLON ;

1 1 006634 MOV J8CNT1, %Y

58 Digt7 ATedt By I e

}332 3; 332232 E?? JsiNTB

1 1 Y14 175230 DONE: MOV SPER, JPVEC :WHEN DONE PRINT "."

{g;g 5777 8660%5 175216 sgy #S6, JPDBR

1376 0127 177776 006636 COLON: MOV #-2,J8CNTB

1404 0157% 000072 175200 MOV 872, JPDBR

1412 000002 RTI

1414 00S037 006636 PER: CLR J8CNTB sPRINT MSB OF MILLISEC

1420 000250 CLN

14 81 09 006634 MOV J8MSTA, JUCNT1

14 1 177767 006632 MOV #-9, , JUCNT

1y 1 000144 006634 1S: Sus 8100, 3#CNT1

1444 682339 BMI 2s

1 006636 INC JUCNTB

1 37 006632 INC J8CNT

1 1367 BNE 18

1 BR 38

{325 000IYY 006634 2%: 322 #100.,38CNT]

14 000060 006636 3%: ADD 860, J4CNTB

1500 012777 011516 175110 MOV sNUFM L , JPVEC

1§as 006636 175076 MOV JECNTB, JPOBR

1514 RTI

1S16 012777 011600 175072 NUML: MOV SNUM2, JPVEC :PRINT LSB OF MILLISEC

{sga 00S037 006636 Etﬁ JuCNTH

xgaa 85“939 177767 006632 MOV #-9. ,J8CNT

{232 162737 000012 006634 1§: SUB 5&0..accnrl

10040S BMI
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KW
CZKWBI.P11 30-JAN-78 09:34 OUTINES SEG 0040

1839 011550 37 oossas NC #CNTB

igi0 Giists Goees Goes e S

184 11 ? 0 636 38%: ADD SCNT

1545 Bil 597 300082 798815 MOV aoch?a JPDBR

iauu 11576 RTI

ié:? 8{}%32 365533 007560 175020 NUM2: E?¥ SKINTR, IKVEC :RESTORE KEYBOARD VECTOR

1848

1843

1850

1851

1825

1854 011610 032777 000010 167226 DELARDJ: BIT #10, 3SR TEST FOR SR3=1 WHICH INL.CATES

1828 011616 001001 B : 759y BA(AY Hagd> WiTh oS

1857 311520 000207 RT 7; : { rﬁ_nztneogmeo

iggg oiisaa oia7ox °°{8§3 18: nog Ll ; ; G. FOR ng:g§r
e .

1860 811253 §é§;82 001032 v '85 ag 1GET ND T or gb:ugtgg ¥

1861 011636 702 000002 ADD s ;

1862 011642 012120 2s: MOV (R1)+, (RD)+ : T LAY couurs

1864 Oiicue 001379 SME o INO C CONTINUE UPDATE

iess 011650 000207 RTS %7 :ADJUSTMENT MADE

1559 011652 01374 000004 SWADJ: MOV M, - (%6) ;sa$ osouw:ur OF TRAP

15@5 011656 012737 011676 000004 v SSWADJ 1, 3eY : UP NE TRRP vscxon

1870 011664 77?7 167154 ?gr SR ’ : TORSR §u

ig;é 011670 012637 000004 MOV (%6)+, a0 1 HE RE_STACK N

ig;& 011674 000207 RTS %? .

1875 (011676 02 SWADJ1: CMP (/ )+, (%B)+

1876 §11700 15559 000004 . MOV § gow U'g”osi rnap VECTOR

ig;; 11704 012737 000176 001044 MOV FT8 rcn ntc (SR) TO

iggg 011712 000207 RTS %7 ng?ﬁkn ?S CALLER

1881

1ae§

188 000001 .END
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CZKWBI.P11 30-JAN-78 09:34 CROSS REFERENCE TABLE -- USER SYMBOLS SEG 0041
D010 Y748 1 :
ggéxn D011 452 2380 S16 1134 1212 1224 1313
ascxaé 00S210 :23 1@43: 1179 1196 1208 1214
= 8869;2 l:;é- HSH 500 850 365 880 EEE 1143 1217 1418 1430 1442 1464
BYTY 006704 140bs 1598 1622
BYT 7 14078
YT 1NOB s
YTY 7 19098
YTS 710 14108
BYTH 006711 1411w
BYT? 006712 1412 1357
CACL 09;;45 1016 10278 1058 1083
cc = 177776 4Y4Ss 629 830#* B8S3# 868% BB4Ys* 1088+ 1104* 1287
cagga 0100 igsa: ias§- {asg- 1264% 1265% 12748 1277
KV 1632 423- 83«- Séu- B9 887#» EEEL 48 952 976% 1145¢  1482*
CKVS 1010 Hgﬂo * 953 1148 1146# 1483#
T 8 1
CLK 007672 IN21%  I433% 144S*  I4S”7%  1S37s 1567 1569 1872 1575
CLKFLG 13738 1488% 1499 1504%  1S08*
CLKI 10476 1% 16978
CLKON 34 14 H;go
KSER 979s
CLKXIT 88;3"" 9250
CLK 00 IM22%  1434%  1446% 4S8+ 1538
CLK 010772 1590 174968
CLK3 81 lqs;' 1438#% 1%20! 1462 19380
CLKY 1 1427# 1439+ 14S1» JE It 1 1703s
CNG 010134 1518 xg 1
CNT ggél 7o% 973 13838 1528% 1S46* 1786% 1799% 1819% 1B823% 1836# 1840*
CNTB 36 13858 1784+ 180l 1806% 18lex | 13- 1822% 1828% xggo 1834% 1B39% 1B42# 1843
CNT1 006634 13848 1529% 1541 1S4S* 1785+ 180 180S* 1818% 1820% 1B26* 1B37%
COLON guan 1 1 go
B BlES 18I i s
]
CSe 861053 30 332. 23; 3% ¥ £5gs 5eGe acs 643 6S1# bb0* b72% 685* TS
714 Qu 748# 765% Sgol 797% S# 833! aa'gl B71#% 886# S00#* 927 %
1q9?: { ;: i : 1043 10Si# 10e8# 1076% 1089% 110S# 11SO* 1lé4# 118S* 1198+
| 7y 1 # 1§§8| 1 I 1 W 1 »
;§E 88?300 Egé: 2 1% 5. 2??: 2&5. S71» 72 573% 574 583+ 590 593# 535
631 634+ His

AR < S < THI N R < <M < S OO

g, Sl SN+ e o s M AL M oax A gL O
g g e em o B Ri Bg KE Be B8 OB M
1 ; # 1012 lOﬂél 1044+ 10 lgggi 1323' 1329 1067% lggg' 1071 1095* 1077 =
10 ; 1087#  109C# 1094 12381 lgggl 1099 1106+ lééo léég' 1118 1153# 1162#
- 1167+ 1176  1187#% 1194% 1 » 1 * 1240 1490# 1526+ 1 *
CSR 00i3le S20 27

CSRI 00ec7e 1020+ 102+ 1023 13698  1S06* IS11»
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CZKWBI.P11
CTR 001004
CTRLI = 000211
= e4
DELRDJ 011610
LY 416
i B
L 1
DEL3 001030
DELM 10
ONE llgg
gNDlR 1
OMK 366

HLT = 104000

HOLDIT Q07780
HRS1

006642
HRSIA  D06B62
HRS2 44
HRS2R u
007150

KVEC

KVEC

Kl

K100MHZ 14
LF 011304
LINE S70
LOGICA 174
LO 1
LST

LSTA 76
MINI )
MINIA

MI

M1

MO 7234

MACY1l 30A(10S2)
CROSS REFERENCE TRBLE -- USER SYMBO.S
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w
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n
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SR
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P B e Bt e Bt Bt B B e B B B
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SS0O
8es

‘838
733
1860

1767

4y

33
75
B

1081

See
929

‘828

799

1546+

1209

1699

1726#
1721#%
14668

5§77 584
1007 1018

‘g 188

1777 1780
254 79
47 656
??g 776
89 90
1097 1101

1602

1S57» 1846+

1701*

1049

902

688
1057

1091

707
1074

1107

g3t
805

0
1006

723
ioee

1859

SEG OCue
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E%&:E?PPII 30-JAN-78 09:34 CROSS REFERENCE TABLE -- USER SYMBO.S <EG O0H3
MST 660 1396 147S* 1S31# 1702# 1703# 1704 1706#*

MSTA 700 14048 1589# 1746 1748% 1818
NEWT D11174 1771 1778
NEWTM 0107494 1729 17368
= 000240 Yyou
NUM1 011516 1829 1833
NUMZ 011600 1833  18Y6e .
0oCY 006076 1259+ 1269% 1273n
OCTP 006102 1256 1267 1275
OCTPRT 005766 1239 1241 1243 124S 1252
OCTl 006006 1254 1256#%
BCeR  0OBBIM 15568 1808  1ew0 1wy 1788%
FOBR 006k 12 1375» 1607#% 1642* 1646+ 1787#» 1793» 1797% 1804+ 1809# 1813# 1830+ iB43»
PER 011414 1808 18164 )
PINTR 0ll322 1796 17998
PRINT D0S6S50 438 12288
PRINT1 005764 SO9+= 1232 1236#% 1250n
006640 SO4#* Qe 959 S6.» 1388 1420% 1432# 1444+ 14S6#
PVEC 006616 1377» 1783% 1792# 1796#% 1808+ 1829% 1833*
PVECS 006620 13784 1486#
P 00S610 1213 12158
PWRF | 005572 50; 12les 1472
PWRF2 005602 114 12148
PWRRTN DO0Sb46 1212% 1214% 1223 12248
RE TURN 006223 1%63! }sé;. 1306# 1313
SCOPE = 10M400 Y478 535 S48 ;5 566 S8l 588 606 6l6 628 &40 R 657
- 670 - 683 696 1 e’ 744 763 - 778 793 8ll 229 8se 8&°
B3 897 947 396 1041 1064 1086 1103 1118
SCOPEB 006136 12868 1292 1304 1312
SCOPEC 006150 440 1291s
SCOPEF 006250 S06# 1301 1303#% 1305#* 1308%
SCOPEG 006236 1300 1302 130Ss
SEC1 006652 13938 1480#% 1712% 1713 1716%
SECIA 006672 IN0Ols 1754# 1755 1758#%
SEC2 006654 13948 1481 % 1707# 1708 1711»
SECeR 006574 1402 1749% 17580 1753»
SETBYT 010140 15948 1609
SOFTSR= 000176 Y4B e 1877
SP3 006120 1271 12808
SP3R 00132 1280 1283 -
001044 4798 5%9 745 Bég Se4 937 118 1198 1228 124¢ 1291 1299 1432
1495 1497 1509 1632* 1854 1870 1B877»
START 007412 14908
SWADJ 011652 EEE S0l 1144 1419 1431 1443 1455 18678
SWRDJ! 011676 1869 1875s
010246 1611 1613 1619»
TABL 0103S6 1423 1435 1447 1459 1580 16498
TABL1 010376 1424 1658
TABLZ2 010416 1436 16678
TRBL3 810“36 1448 16768
TABLY 10456 1460 1685Ss
TCSR 001014 4668 986 1122 1125 1157 1171 1189 1202 127% 1316# 1323 1327 1330
TDBR 001012 4658 9688 1121 1124+ 1159# 1173% 119]» 1204+ 1277 1325 1329 1332+
TEMP 001020 <“E8n S0S# S40#» Cwl S47T» 549 SsC SS3# S53» S&0#* SES9+ S7S» 42+
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Cd WO KWll-P RT (LK TST MACY1l 30R(10S2) 30-JAN-78 09:35__PAGE 45 o
Citﬂgl9pllll 30-JAN-T8 09:34 CROSS REFERENCE TABLE -- USER SYMBOLS SEG O04s
Y » 651 59 660 673% 675 £78# 679 t8E+ &8e g3l €32

?og. ggg- 716 919! 733% 736% 750% 753% 767% 770% 7ga- 78S+ 799+
802+ Bl7# 820+ 836# 837+ g4 843 84¢& 858+ 8S3+ 73s @?H* 'ngb
890#* S02#* S03* Q3c* 1007» 1027 103S* 1043# 1074# 1091+ 1092+ 1107+ 1108+
12494

TEMP! 001018 4678 S07# 898+ 909+ 1015+ 1028 1057+ 1082+

TIKTIK 004246 9SO+ 962 964 980#* Sb4s

TMPSWR 006702 140Ss 1595#* 1624+ 1627% 1628# 1629# 1632

TOP 006266 488 498 1222 1235 1281 13168

TOP1 006300 1318% 1326 1334

TOP2 006332 13ee 13278

TRPR 00S204 1128 11348

TSTEND 00S134 1121

TYPE 004250 960 %3 SB86s 987

T0 001254 SO8 510 S19s €30 832

T1 001334 Se4 See S34s

710 002226 6708

T10AR 002250 6748 &80

Ti1l 002304 6838

T1l1R 002324 6878 693

Ti2 002360 69En

Ti2A 002410 701w 704

TieB 002436 702 707s

T13 002446 71cs

T13R 002476 7178 720

T138 002524 718 723

T4 D02E 34 7278

T14R 002572 7348 737

TINB 002620 735 7408

TiS 002630 729 7448

T1SA 70 7Sls 754

T1SB 002716 752 757

Ti6 002726 746 7638

T1BA 002756 7688 771

TIEE 003004 769 7748

T17 003014 7788

T17R4 o 783 786

T178 003072 784 789

Ti8 003102 7938

T1BA 003140 8C0Os 803

T18B 003166 801 B80% s

T18 003176 795 Blls

TI9R 3236 B1Ge 82l

T198 0032 dl19 82Ss

720 003e 813 829

T20R 003366 834 84Yes

Tel Uusuce 841 g52s

T21lA 003512 B8S4 Bb4s

Tee 003See 863 BET

T22R 869 878s

123 003&16 877 B883s

A e, &

T24 003712 8978

T24A 003744 3028 910

Teve 003774 899 308




CZKWBHO KWll-P RT CLK TST
CIKWBI.P11 30-JAN-T8 09:34

T24¢ 4010 907
1845 B0uo%e 334
125 004264 326
T25A 004502 1018
126 004616 10644
127 004740 393
127 005040 11038
128 005256 11528
T28A 005270 115498
129 005336 11668
7298  00S350 11688
13 001414 543e
T3A 001442 SSee
138 001504 5668
130 005456 11888
131 005536 12018
T4 001572 S8ls
15 001614 S88e
T6 001712 6064
17 001750 6168
18 002006 5288
T3A 002052 6408
WAITA 007422 14328
WAITB 007432 14348
XOR 001230 w9z
XORR _ 00F.254 1296
XORFLG 00u252 495#
XORM ~  DOBSHC 497
= 011714 435e
5y
708
1109
1276
1724
. ABS. D1i7Ii4 000

ERRORS DETECTED: O
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=00 LWNONONN0

— e pa
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CROSS REFERENCE TABLE -- USER 5YMBOLS

936

1086#

1S13

728 794 1068 1178 1293

Y4es 4S0s 4S9 S38 543

609 bl3 619 623 632

1125 1138 1188 1178 1ies

1324 1528 1331 1336s 13438
1737 1781 1756 1761 1766

CZKWBI.BIN, CZKWBI.LST /CRF /SOL /NL: TOC=CZKWBI . P1
BON-TIME: 2§ Con NP el

! 24 .& SECONDS
RUN-TIME RATIC: 210/7=z27.6
CORE USED: 9K (17 PRGES)
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