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PRODUCT CODE: Qc-88771-MC
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PRODUCT DRTE: 02-FEBRURRY-1978
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REVISED BvY: W.F.KELL ICKER AUG 30,1974
R.J.COSSETTE NOv.21,1975
M. SORRES NOv.21,1975
B. SUSSMAN JAN 02,1978
W. SCHLITZKUS FEB.O2, 1978

THE INFORMATION IN THIS DOCUMENT 1S SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED RS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORRTION. DIGITAL EQUIPMENT CORPORATION RSSUMES NC
RESPONSIBILITY FOR ANY ERRORS THART MAY RPPEAR IN THIS DOCUMENT

NO RESPONSIBILITY IS RSSUMED FOR_THE USE OR RELIABILITY OF
SOFTWRRE ON EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL OR ITS
AFFILIATED COMPANIES.

COPYRIGHT (C) 1972, 1978 BY DIGITAL EQUIPMENT CORPORRTION
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RBSTRACT

THIS FROGRGH TESTS THE KWl1-P REAL TIME CLOCK. IT CONTARINS

R_SERIES *NCREHENTRL ROUTINES THAT T;ST THE CONTROL AND
STATUS REGIS COUNT SET BUFFER, COUNTER, AND INTERRUPT VEC-
TOR ADDRESS usxhc 100KHZ, 10KHZ, LINE AND
EXTERNAL FREQUENCIES.

REQUIREMENTS
EQUIPMENT

POP-11 WITH KWIL1-P

STORAGE

THIS PROGRAM OCCUPIES MEMORY FROM 0O TG 1163b.

L?RD%BG PROCEDURE

PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE FOLLOWED
1. RABSOLUTE LOARDER MUST BE IN MEMORY.
2. PLACE BINARY TAPE IN READER
3. LORD RDDRESS #7500 (* DETERMINED BY LOCRTION OF LOARDER;.
4. PRESS "STARTTM (PROGRAM WILL LORD).

STARTING PROCEDURE
CONTROL SWITCH SETTINGS

SET SWO=1 TO SUPPRESS TESTS USING EXTERNAL FREGQUENCY.
SET SW2=1 TO INCLUDE REPEARTRBILITY TEST T2S & Teb IF COW IS PRESENT

STARTING RDDRESSES

2J0 BRSIC TEST
204 RESTRRT RDORESS-PRIHRRILY USED BY XOR TESTER
1071 E
14 gOEgINGLE REAL TIME CLOCK TEST. 100KHZ.
220 ouBL INGLE RERL TIME CLOCK TEST. 10KHZ.
554 ROUBE G SINGLE AERY FICE GORK TERT.SONC
PROGRAM AND/OR OPERATOR RACTION

A BRaPRRRECTEBH I TCH BRGHENGE 4R DYRT79L%oI b uER SR TiakE “surTen ReatsTER.
THE USER SHOULD SET UP THIS LOC. BEFORE STRRTING THE PROGRRAM.

LORD PROGRAM INTQ MEMORY
SET SWITCH REGISTER TO STARTING ADDRESS

&9Q8E2?8E85§0 SUPPRESS EXTERNAL FREQUENCY TESTS SET SWO=1.
PRESS STA
PROGRAM NILL BEGIN TESTING

OPERRTING PRGCEDURE
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110 .1 PERATIONAL SWITCH SETTINGS
a1, BRETCTHEET

WITH SW TCHEB és THRU 1?:0 (20NN1 THE PROGRAM Nlb# PRINT ?Y'
ON ERRORS AN NTINUE IN TEST. BELL WIL. RING COMPLETION
OF A PRSS.

WITCH STT;NGS RR‘:
W1S=l UP...HALT ON ERROR
Wi4=l OR UP...SCOPE LOOP

SW13=1 OR UP...INHIBIT PRINTOUT

Wll=]l OR UP...SIN LTERQT ON ?NBY
W4 =1 QR UP...ENAR YNCHR N} ATION TESTS
W3 =1 OR UP...RDJ S DELAYS FOR 11,60, 11 70 OR 11-45 WITH MOS CR BIPOLAR MEMC

SW2 =! OR UP...CLK2 PRESENT-EXECUTE REPEATABILITY TESTS

5.2 SUBROUTINE RBSTRRCTS

5.2.1 SCOPE

THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUB-TEST IN THE
BRSIC TEST SECTION. IT RECORDS THE STRRTING RDDRESS OF ERCH

TYEIER" 508 o PEEEVRRENTFRGRe s0B- T3t ThotRRTeda0 REESIER!
§.2.2 HLT

THIS SUBROUTINE CALL PRINTS THE ADDRESS THART TAGS THE F?
SUB-TEST AND THE CONTENTS OF THE CONTROL AND STARTUS PREG
COUNTER, AND “TEMPTM.

I_ING
STER,

o
o . ERRORS

.1 ERROR PRINTOUT FORMARY

WITH SW13=0 (OR DOWN) THE FOLLOWIG PRINTOUT WIL. APPERR ON
AN ERROR:

PC STATUS COUNTER TEMP
XXXXXX XXXXXX KXXXXX XXXXXX

PC = ADDRESS OF TEST WHERE ERROR OCCURRED
STATUS = CONTENTS OF Egflflflfl RAND TRTS? RE&&STER AT TIME JF ERROR
gOUNTER = CONTENTS OF COUNTER RT TIME E
EMP = CONTENTS OF RDDRESS "TEMP* USED BY SOME TESTS.

HOTE: NOT ALL OF THE INFORMATION PRINTED IS INTENDED
TO BE USEFUL FOR EVERY_TYPE OF ERROR. THIS IS SIMPLY
R STANDARD ERROR REPORT FOR ALL ERRORS. THE OPERATOR
MUST REFER TO THE PROGRAM LISTING AT THE RDORESS OR
THE ERROR FOR A DESCRIPTION OF THE CRUSE OF THE ERROR.

6.2 ERROR RECOVERY

WITH SWITCH 1S=1 (OR UP) THE PROGRAM WILL HALT ON AN ERROR.
DEPRESS “CONTINUE®TM TO RESUME TESTING.»
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[ o o

T RESTRICTIONS

"1 OPERARTIONAL RESTRICTIONS

FOR PURPQSES OF TESTING THE EXTERNAL FREQUENCY SELECTION IT
IS NECESSARY TO SUPPLY R KNOWN FREQUENCY TO THE EXTERNAL FRE-
QUENCY INPUT. THIS PROGRAM USES THE INTERNAL 60HZ FOR ITS
SOURCE. T0 DO THIS IT IS REQUIRED THAT A JUMPER WIRE BE CON-
NECTED BETWEEN PINS CF1 AND DAl OF THE SLOT IN WHICH THE CLOCK
MODULE IS INSERTED. IF THIS IS NOT DONE, THEN THE PROGHAM MUST
ALWAYS BE RUN WITH SWO=1 TO SUPPRESS THE EXTERNAL TESTS.
# IF A SECOND P CLOCK IS BEING USED FOR_TEST PURPOSES, SET
THEHEREEI¥EETREG = 000004 TO ENRBLE TESTS Te2S ANN T2e, DURING

MISCELLANEOUS

B.1 EXECUTION TIME

BASIC TEST REQUIRES 11 SECONDS PER PASS W/0 ITERATIONS bbb WITH.
TIMING TEST REQUIRES 4 MINUTES PER PRSS.
DOUBLE OR SINGLE RERL TIME CLOCK TEST-DETERMINED BY OPERATOR
SUGGESTED EXECUTION TIMES ARE:
{. IF THE SINGLE CLOCK TEST IS RUN WITHOUT BEING FOLLOWED

BY THE DURL CLOCK TEST: 17 MINUTES FOR ERCH FREQUENCY (100KHZ, 10KHZ,B0KhZ .

2. IF THE SINGLE CLOCK TEST IS FOLLOWED BY THE DUARL TEST
RUN SINGLE CLOCK TEST FOR ONE MINUTE (FOR EARCH FREGQUENCY)
RUN CURL CLOCK TEST FOR FIFTY SECONDS (10 PRINTOUTS) (FOR ERCH FREQUENCY®
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NOTE: THIS TIME NOMINAL TIME FOR PDP-11-/05
OTHER C.P.U."'S THE TIME WILL VARY

S. PROGRAM DESCRIPTION

THE PROGRAM CONSISTS OF THREE SECTIONS: THE BRSIC TEST THE
TIMING TEST AND THE REAL TIME CLOCK TEST. THE BRSIC TEST CHECKS ERCH OF
THE INDIVIOUAL B8ITS IN THE CONTROL AND STRTUS REGISTER, COUNT SET BUFFER. RAND
COUNTER RLONG WITH PROPER OPERATION UNDER INTERRUPT CONTROL
(SINGLE OR REPERTED INTERRUPTS) COUNT UP OR COUNT DOWN, AND
REPEATRBILITY. THE TIMING TEST USES ALL CLOCK FREQUENCIES T
RING THE TELETYPE BELL RT 10 SECOND INTERVALS.
THE CLOCK TEST PROVIDES A REAL TIME CLOCK
WHOSE ACCURARCY CAN BE MEASURED AGARINST AN
ACCURATE EXTERNRL SOURCE.

9.1 BRSIC TEST

TEST DESCRIPTION

TO THRU T3 TEST THAT CSR, COUNT SET BUFFER AND COUNTER
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SS% TIO THRU T11 TEST FIX(BITS) TN SINGLE CLOZK COUNTER.
22N
ssg T12 THRU T1S TEST CLOCK TO COUNT UP.

ggg T16 THRU T19 TEST CLOCK TO COUNT DOWN.

sgg T20 THRU T24 TEST INTERRUPT MODES.

231 T2S THRU T26 TEST REPERTABILITY BY CHECKING THART THE COUNTER
232 CONTRINS THE SAME NUMBER OF COUNTS OVER TWO
Sgg EQUAL PERIODS OF TIME.

ggg 3.2 TIMING TEST

237 THIS TEST USES THE REPERTED INTERRUPT MODE TO RIt» THE TELETYPE
238 BELL RT 10 SECOND INTERVALS. FIRST THE BELL IS RUNG RT 10 SE-
235 COND INTERVALS FOR ; MINUTE USING :00HKZ, FOLLOWED BY 1 MINLTE
240 AT 10KHZ FOLLOWED BY 1 MINUTE AT LINE FREQ. (B0HZ OR SOHZ) ANC
24l (IF SWO=0) 1 MINUTE RT LINE FREG. USING EXTERNAL FREQUENCY
S:g INPUT.

s:; 3.3 DOUBLE OR SINGLE REAL 7TIME CLOCK TEST

g:g . 9.3.1 SINGLE CLOCK RERL TIME TEST
‘ -

248 THE 24 HOUR CYCLE:
249 THIS TEST TRANSFORMS YOUR COHPUTER INTO AN
2s0 ACCURATE DIGITAL “WALLCLOCK.TM _A_NORM
251 CLOCK'S 12 HOUR CYCLE HRS BEEN REPLQCED BY
ggg A 24 HOUR CYCLE.

ggg EXAMPLES OF THE 24 MOUR CYCLE FOLLOW:

ggg ACTUAL TIME PRINTOUT

258 HRS MINS SECS TENTHS+HUNDREYHS CF 3ECS.
£9 MIDNIGHT 00 : 00 : 00 . OOC

260 8:32 o8 : 32 : 00 . 00

ebl 12 NOON 1 : 00 : 00 . OO
262 2:15 PM 14 : 1S : 00 . 00

gga 11:30 PM 23 30 : 00 . OO

SEE 9.3.1.1 ENTERING THE TIME

Y4 THE CLOCK CAN BE UPDRTED BY HOLDING THE CTRL KEY DOWN
268 AND TAPPING THE I KEY. THE CTRL KEY IS THEN RELERSED,
sgg AND THE STARTING TIME IS ENTERED.

271 THE MOST SIGNIFICRNT HOUR oxcxr xs ENTERED FIRST.
272 THIS DIGIT MUST BER ZERO ONE O TWG.
273 THE LERST SIGNIFICANT Houhs DIGIT IS ENTERED NEXT FOLLONED By
27 THE TWO MINUTES DIGIT FOLLONED BY THE TWO SECONDS DIGIT
27¢ THE FRRCTION OFA SECONDDIGITS ARE NOT ENTERED. THE
27e USER WILL ENTERR TOTAL OF SIX DIGITS WITH NO SPACES, COLCNS,
e?’? DR AMY OTHER CHARACTERS BETWEEN DIGITS. THE USER MUST
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ENTER A TIME THAT WILL OCCUR R HALF MINUTE OR _MORE
IN THE FUTURE, TO RLLOW ENOUGH TIME TO ENTER THE REQUIRED
INFORMATION. RFTER THE INFORMATION HAS BEEN ENTERED, THE
USER MONITORS THE TIME STANDARD. WHEN THAT STANDAPD REAZHES
THE T&HE NTERED VIR THE KEY?SQRD THE ggER HITS THE
CARRAGE RETURN (CR) KEY TO SYART tHE CLOCK.
NOTE THRT THE CHARACTERS WILL NOT BE PRINTED
OUT RS THE TIME IS BEING ENTERED.

RERDING THE TIME

TO PRINT THE TIME, DEPRESS THE CTRL KEY. WHILE _HOLDING
THE CTRL KEY DOWN, SMARTLY TAP THE T KEY. THE TIME WHICH
CORRESPONDS 70O THE INSTANT THAT THE T KEY WRS DOWN, WILL
BE PRINTED OUT. THE FORMAT OF THE PRINTOUT WILL BE SIMLLAR
'O THRT SHOWN IN THE 24 HOUR TIME EXAMPLE. THE
ONLY DIFFERENCE WILL BE THE RBSENCE OF SPACES.

TIME REFERENCES

SINCE THE SYSTEM CLOCK IS MORE ACCURARTE THAN MANY WRIST
WATCHES, IT IS R GOOD IDER YO USE AN ACCURATE TIME STANDARD.
MANY TELEPHONE COMPANIES PROVIDE A NUHBER WHERE
THE TIME, SYNCHRONIZED TO THE NATIONAL BURERU OF STANDARDS
RADIO STATION (WWV), IS AVAILABLE. CONSULT WITH YOUR LOCAL
TELEPHONE COMPANY T8 SEE IF THIS SERVICE IS AVAILABLE IN YOUR AREA.

FROCEDURE FOR SINGLE CLOCK REAL TIME TEST.

1. PERFORM THE BRSIC TEST, PRIOR TO THE PERFORMANCE OF
THIS TEST. PROCEED ONLY IF THE BRSIC TEST HAS PASSED.

LORD RDDRESS 214 VIA THE SWITCH REGISTER, (100KHZ TEST)

PLACE RLL ZEROS IN SWITCH REG., DEPRESS STARY

EXRMINE YOUR TIME REFERENCE, AND SELECT R TIME THRT
WILL ALLOW YOU ENOUGH TIME Y0 ENTER THE TIME VIR THE
KEYBORRD.

ENTER THE TIME, RS DESCRIBED PREVIOUSLY.

STRRT THE CLOCK (HIT THE CR KEY) RT _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, RERD THE PROGRAM
CLOCK RS DESCRIBED PREVIOUSLY.

8. THE ONE MINUTE TIME ERROR SHOULD BE WITHIN ONE SECOND
OF THE RCTURL TIME.

3. 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 AGAIN. IF THE TOTAL ERROR
DOUBLED, THE BORRD IS DEFECTIVE. 1IF THE ERRCR IS CONSTRMT,

5E% 0036
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333 RESTRRT THE TEST.

336 10.% IF THE ONE MINUTE TEST WAS PRSSED, ALLOW THE TEST TG
33T RUN FOR EXACTLY 16 MINUTES MORE, AT THE EXACT END OF THE
338 16TH MINUTE INTERVAL, RERD THE CLOCK. IT SHOULD

¥} .

9l RESL ?an §Es? xg céxnc ‘o BE PEafonnso, THIE 8¥sb
g:g CAN BE OMITTED.

344 11. LOR DR 220 VIR SW]ITCH REGISTER,
34S bgpgegg 55237 (10KHZ ?EéT)
g:g REPERT STEPS 3-10

348 12. LOAD ADDRESS 224 VIA SWITCH REGISTER
349 DEPRESS START (224 IF &0MZ, OR 230 IF SOHZ L.€ TEST)
3s0 REPEART STEPS 3-10

321
383 ¥ THE DURARTION OF THIS TEST IS ARBITRARY, IT IS NOMINALLY
354 A THOUSAND SECOND TEST. LONGER TESTS ARE PERMISSIBLE.
35S THE RESULTS OF LONG TERM TESTS SHOULD BE WITHIN (PLUS OR MINUS
ggg 1 MINUTE FOR A 24 HR TEST.

I'd

358 NOTE THRT THE TIME CAN BE RERD AT ANY POINT WITHWIN
ggg THE TEST WITHOUT AFFECTING THE TEST.

36!

ggg 9.3.2 DURL CLOCK REAL TIME CLOCK TEST

364 THE USE OF A TEMPORARY CLOCK (REFERED AS COW) REDUCES THE TIME
365 REQUIRED FOR THE REAL TIME TEST. THE SECOND CLOCK INTERRUPTS
366 THE FIRST CLOCK EVERY FIVE SECONDS. THE DURATION OF THE COMBINED
367 REAL TIMES TESTS, WHEN THE DURL CLOCK TEST IS USED IS
368 1 MIN : SO SEC/FREQ VERSUS 17 MIN/FREQ FOR THE
ggg SINGLE CLOCK REAL TIME TEST ALONE.

371 THE DUAL CLOCK TEST REQUIRES THRT THE CLOCK BE STRRTED AS IN
372 THE SINGLE MODE. RRISING SWITCHES #0 AND #2 CAUSE THE PRINTOULT

3;3 TO OCCUR AUTOMATICALLY.

37¢ THE COW MODULE SHOULD ONLY BE INSTALLED IN THE SYSTEM WHILE
g;g THIS DIAGNOSTIC IS BEING USED.

378

ggg TO CONVERT A STANDARD F CLOCK TO & *“COWTM MODULE:

38l i. REMOVE JUMPER AY
282 CSR=772560
383 CSB=772562
gg; - CTR=772564

386 2. ADD JUMPER V8

287 VECTOR LOCATION IS ggz
5 PSW
3
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LOCA

VECTOR IS IN FLORTING VECTOR SPACE,CAUTION 1S ADVICED
RESPECT TO ALLOWING VECTOR CONFLIC?YS.

EDURE FOR DUAL CLOCK REAL TIME CLOCK TEST

LORD ADLRESS 214, DEPRESS START (100KHZ TEST)

ENTER THE TIME VIA THE TTY KEYBORRD RS DESCRIBED PREVICUSLTY

SET THE SWITCHES IN THE SWITCH REGISTER TO _00000S.
THE TTY WILL PRINT THE TIME AT S SECOND INTERVALS

CONSECUTIVE PRINTOUTS WILL BE WITHIN 5.00 PLIJS OR
MINUS .0l SECONDS OF EACH OTHER. ALLOW THE TEST Tu
RUN FOR AT LERST TEN PRINTOUTS. IF THE TOLEF «NCE IS
EXCEEDED, THE CLOCK IS DEFECTIVE.

LORD RDDRESS 220, DEPRESS START (10K¥HZ TEST

REPERT STEPS 2-4

LORD ADDRESS 224, IF &0HZ, OR 230 IF SOHZ DEPRESS STRRTM (LINE TEST.

REPERT STEPS 2 8 3

CONSECUTIVE PRINTOUTS WILL BE WITHIN S.00 °LUS OR
MINUS .0M SECONDS OF EARCH OTHER. TYPICALLY, AND
S.00 PLUS OR MINUS .2 SECONDS WORST_CASE, DUE
70 POSSIBLE AC LINE FREQUENCY VARIATIONS. ~ALLOW_THE
TEST TO RUN FOR AT LERST TEN PRINTOUTS. IF THE TOLERARNCE
IS EXCEEDED, THE CLOCK IS DEFECTIVE.

THIS KW11-P DIQGNOSTIC WILL GO OUT 8 FIND IF THIS SHOULD
WITH CPU THART HARSA SWITCH REG. OR WILL RUN WITH A PDP-11/04
HARS NO SWITCH REGISTER. IF CPU HRS NO SWITCH REG.

TION 176 EQUARLS SOFTWARE SWITCH REGISTER. IN THE ABOVE TEST

SE% CCoos

TYPING tG(CONTROL-G) WILL ALLOW YOU TO ENTER/ALTER THE SOFTWARE SWITZH SETTINGS
. ENDR
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000000

000030
005650
000340
006150
000340
000046
005174

000137 007150

001009
1722540

177730
160000
160000
177700

177660
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.TITLE CZKWBHO KWI11-P RT CLK TST

.SBTTL BASIC TEST
:COPYRIGHT 1971, 1978 DIGITAL EQUIPMENT CORP., MARYNARD, MASS. C17S4
: JOMN RODENMISER/JIM LACEY

.ENRBL AMRA,ABS
=0

: TRAP CQTCgSR 0-200

PRINT

340
SCOPEC
340
. =46
LOGICAL
HLT=EMT
CC=177776
NOP=240
SCOPE=TRRAP
SOFTSR=176 ;SOFTWRRE SWITCH REGISTER
BU;EE776

JMP J8BEGINE ;START BASIC TEST
JIMe S8BEGIN RESTGRT BRSIC TEST
IMP JdSBEGIN] STRRT TIMING TEST
JmpP S8K100H2 ;DOUBLE OR SINGAL CLK TEST. 100KMHZ.
JMP J8K10HZ ;DOUBLE OR SINGLE CLK TEST. 10KHZ.
IMP d8H602 ;DOUBLE OR SINGLE CLK TEST. BOHZ.
JMP d8HS02Z ;DOUBLE OR SINGLE CLK TEST. S0OHZ

.=1000
CSR 172540 ;CONTROL AND STATUS REGISTER
CSB: 172542 COUNT SET BUFFER
CTR: 172544 COUNTER
CKV: 104 ,CLOCK VECTOR ADDRESS

TEMP1
TEMP ?

DEL -40
DEL2: -50
DEL3 -20000
DELY -20000
RDJ: -100 DELRY ADJUSTMENT FOR 11/70

: 11745 WITH MOS MEM.
-120 :
-40000 ;
~40000 :

SR: 177570

BEGINZ: MOV 8BUFF,b

SES 0009
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" 737 42 030046 CHP JuN2, w4 :UNDER ARCT 2
wgg 381828 88?484 €000 BEQ 18 'YES-SKIP TITLE PRINT OUT
487 001062 012702 006436 MOV sMSG3, %2
488 001066 004737 006266 JSR %7, TOP sPRINT TITLE ,
489 001072 004737 011652 18: JSR %2 . SWRDJ 'HRS THIS CPU HAVE A SWITCH REG.
490 001076 004737 011610 JSR %7, DELADJ 115 ADJUSTMENT IN DELAY REGUIRED
49] 001102 01374 000004 MCV and - (%p)
492 001106 012737 001230 000004 MOV #XOR, a8y
433 0011i4 005737 177060 TST 38177060
494 001120 012637 00000 MOV (%6)+ 84
495 001124 012737 1772777 006252 MOV s-1. abXORFLG
496 001132 012737 00000} 001022 MOV 81, JWICOUNT
497 001140 012702 006540 MOV sxORM, %2
438 001144 004737 005266 JSR %7, TOP
9

SO0 001150 012706 000776 BEGIN: MOV 8BUFF , %6 .SET UP STRCK FOF SCOPE LOOPS
S01 001154 004737 011652 JSR %7, SWADJ :HAS THIS CPU MAVE A SWITCH REG.?

503 1164 01 2 00002+ MOV s , ;
S04 001172 00S07? 005442 CLR JPSW :CLEAR PROC. STATUS REG.
§05 001176 005037 001020 CLR TEMP

08 Q00i2le 012737 001254 006264 MCV #70, RETURN ;SET UP RES ART OF PROGRAM
509 0GCi220 00S037 005764 CLR PRINTI :INITIALIZE ERROR PRINTOUT RERCING
gi? 001224 000137 001254 JMP 10

12 001230 022626 XOR: CMP (%)+, (%B)+
613 001232 012637 000004 MOV (%6)4+ Y4
S14 001236 012737 00000S 001022 MOV oS, 38 COUNT
S15 Q001244 005037 006252 CLR 98XORFLG
Si6 001250 000137 001150 JMP QBEGIN
g{g :TEST INIT TO CLERR CONTROL AND STATUS REGISTER

513 001254 013746 000004 10: MOV aN4, - (%6)
520 001260 012737 001312 000004 MOV SCSRT, as4
21 001266 012777 100377 177504 MOV $1003%7, aCSR
S22 001274 000005 RESET
§23 001276 032777 100377 177474 BIT #100377, 3CSR .
S24 001304 001443 BEG Ti -
S25 021306 104000 HLT :ERROR, INIT FAILED TO CLEAR ALL BITS OF CS3R.
S2b 001310 000411 BR T4
627 001312 022626 CSRT: CMP (%)+, (76)+
28 001314 012637 000004 MOV (%6)+ a4
S29 001320 032777 040000 177516 BIT #40000, asrR
630 001326 001352 BNE T0
S31 001330 000000 HALT sNO SSYN FRCM DEVICE
§32 001332 000750 8R 10
S33 . TEST COUNT SET BUFFER
S34 001334 012637 000004 b1 MOV (%6)+, 384
535 001390 104400 SCOPE
5§36 001342 012777 177777 177432 MOV #-1,3CSB
§37 001350 005777 177426 TST Jcs8
38 001354 001401 BEQ . +4
633 (0013Se 104000 HLY :ERR, FRILED TO GIVE ZERO'S FROM WRITE ONLY REG.
540 O0O013e0 012737 17?777 001020 MOV 8-1,I8TEMP



CZKWBHO KW1l1-P RT CLK TST
30-JAN-78 09:34CZKWBI.P11

S41 001366
S42 001374
543 001402
S44 001404
S4s
546
S47 001406
S48 00l4le
S49 00Iv41Y
S50 00142e
SSi 001430
552 001432
SS3 001434
SS4 001440
555
S56 001l44e
S57 001444
558 881450
559 1456
Se0 001464
Sel 001470
See 001472
S63 001500
Se4 00150
S6S
Seb 001S04
S67 001506
568 001512
569 001520
570
571 001526
572 001S34

573 001540
574 001546
5§75 00155e
576 001556
S77 001560
578 001566
579 001570
£80
S81 001572
582 001S74
583 001602
Se4y 001604
S85 001610
Se8e 00lele
587
$88 001614
S83 001616
S90 001624
5391 001632
532 001634
£93 001636
S94 Q0le44
S95 001652
5396 00leS4

012777

023777
081401
104000

00S037
104400
013777
023777

104400
005077
12777
13737

00S237
001375
022777
001401
104000

104400
005077
0127?27
013737

0127727

104000

104400
012777

104000

104400
012777
022777
001401
104000
012777
022777
001404
104000

000000
gol0e0

001020

001020
0010e0

001020

177330
1772777
001030
ociceo

17277727

177266
1727777
001030

177736
177240
000000
177226
001020

177277

127777

177174

000002
000002

000004
000004

MACY1l 30R(10S2)

177410
177402

177360
177354

177262
001020

177244

177232

177216

177200

—
—

N
N

N
N

L
N

o
L

—
—

N
N
N
N

n
w
L

LO1
30-JAN-78 09:35 PRGE 11

BRSIC TEST

MOV 80, 3CTR

CMP asteEMP, 3CTR
aeg . +4

.CTR CHANGED WHEN WRITTEN TGHL
; TEST COUNT SET BUFFER TO ACCEPT R COUNT PRTTERN
: TEST COUN;ER TOTEarTQIN COUNT SET BUFFER VALUE

cL
SCOPE

T3: MOV TEMP, 3CSB
SEZ Tscp,acra

.

HLT :ERPOR, CTR NOT=TEMP
INC TEMP 141 70 COUNT PATTERN
BNE 13 IREPEAT UNTIL COUNT OVERFLOWS

.TEST THAT CTR REMRINS CONSTANT IF RUN CLEAR
t3A: SCOPE

CLR CSR
MOV .-6 acse
MOV QuDEL 3, IuTEMP

18: INC J8sTEMP
BNE 18
cMo #-1,3CTR
BE" . +4
HLY .CTR CHANGED ALTHOUGH RUN O

.TEST THAT CTR REMAINS CONSTANT WHE!® CSR 1S REF'D
t38: SCOPE

CLR JCSR
MOV $-1,9CSB .
MOV JaDEL3, A8TEMP

18: MOV #177736,aCSR
MOV JdCSR, %0
MOV 80, 9¢SR
MOV JC4R, %0
INC JsTEMP
BNE 1$
CMP 8-1,3CTR
BEQ .44
HLT .CTR CHANGED BY CSR REF

.TEST INIT TO CLEAR COUNT SET BUFFER WHEN IT IS =-1
ty: SCOPE

MOV 8-1,3CS8
RESET
TST JCTR

BEQ L 44
HLT :ERROR, INIT FAILED TO CLERR CSB

. TEST RATE SELECT (BIT,2) MAY BE SET AND' CLEARED
ts: SCOPE

MOV 82, JCSR
CMP 82, JCSR
BEQ .49
HLT :ERROR, CSR NOT = 2
MOV 84, ICSR
CMP 84 JCSR
BEQ . +4
HLT :ERROR, CSR NOT = 4

SEQ 0011
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P
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8
8
8
8
8
 
B
B
E
3
3
8
E
R
8
 
8
5
3
8
3

2 S

001776

BA5%52
001401
104000
00s077
005777
001401
104000

104400
012777

2777
1401

104000
005077

77?7
1401

104000

104400
012777

001401
104000

1?9;09

815?;?
022777
001401
104000
00S077
00S?77
001401
104000

104400
005077
00s037

012777

BBBAGe

177076
177072

000010
000010

177040
177034

000020
000020

1727002
176776

000340
000100
000100

176736
176732

176720
001020
001020
000021
000001

176660
001020
001020
000020

MACYL1l 30AC10S2!

{25 1de

177020
177012

177776
176754

176746

176650
176640

- TEST

te:

- TEST
{7

: TEST

tq:

; TEST

T9A:

30-JAN-78 09:35 PAGE 12

BRSIC TEST 3EG 00i2

M b,e 8- 8eR
BEQ .Y
HLT :ERROR, CSR NOT = b
CLR JCSR
75T 9CSR
BEQ . +4
HET .ERROR, CSR NOT = O

MODE (BIT 3) CAN BE SET AND CLERRED
SCOPE
MOV 810, aCSR
MP 810, 9CSR
EQ . +4

HLT :ERROR, CSR NOT = 10
CLR CSR
7ST CSR
BEQ .Y
HLT .ERROR, CSR NOT = O

LUP/DN (BIT 4) CAN BE SET AND CLERRED
SCOPE
MOV #20, I3CSR
ggz oag.acsn

R J

HLT :ERROR, CSR NOT = 20
CLR JCSR

4

HLT ;ERROR, CSR NOT = O

zm;gggupt ENRBLE (BIT &) CAN BE SET AND CLEARED

MOV oawg,sg :SET PROCESSOR PRIORITY LEVEL 7
MOV 8100, 9CSR
CMP 8100, ICSR
BEQ . +4
HLT :ERROR, CSR NOT = 100
CLR JCSR
TST JCSR

BEQ . +4
HLT ;ERROR, CSR NOT = O

RUN (BIT D) CAN BE SET AND CLEARED

SCOPE
CLR JCSR
CLR TEMP
MOV TEMP, 3CSB :START AT 2ERO
MOV 821, dCSR :DISABLE INTERRUPT, COUNT UP, SET RUN
ggz .1qbcsn :CHECK IF ZERO IS STILL SET

R J

HLT :CSR LOST BIT O AFTER BIT INSTRUCTION
SCOPE
CLR JCSR
CLR TEMP .
MOV TEMP, 3CSB :START AT ZERO
MOV 820, 9CSR :DISRBLE INTERRUPT, OOUNT UP, DO NOT SET RUN



NO1
CZKWBHO KW1l-P RT CLK TST MACY1l 30A(10S2) 30- an 78 09:35 PAGE 13
CZKMWBI. P11 30-JAN-7809:34 BRSIC TEST SEG 0013

653 002140 052?77 000001 176632 BIS 2CSR :SET
654 ooaiga 832537 000001 175624 gfig +z".,cssa CHECK xr BIT 0 1S SET

ggg 002156 105006 HLT :CSR LOST BIT O ARFTER A BIS INSTRUCTICN
667 002160 104400 SCOPE

228 D0oice Doc9r 00 SR R ~
660 835193 137?27 001020 176602 MOV TEMP, 3CSB :STRRT AT ZERO
661 002200 012777 000021 176572 MOV 821, JCSR :DISARBLE INTERRUPT, COUNT UP, SET RUM
662 002206 012777 000020 1765564 MOV 820, ICSR :LEAVE QLL SAME RESET RUN
663 0022i4 032777 000001 176556 BIT ox JCSR :CHECK BIT O
664 002222 001401 BEQ +4 :BRANCH IF NOT SET
565 002224 104000 HLT :CSR PICKED BIT 0 ON R MOV.
6566
667
668 . TEST FIX (BIT S) TO SINGLE CLOCK COUNTER
669 : SET UP/DN (BIT 4) =0 TO ENABLE COUNT DOWN
676 002226 104400 ti10: SCOPE
671 002230 00S077 176544 CLR 9CSR
672 002234 012777 1777?77 176540 MOV s-1,9CSB
673 002242 012737 177776 001020 MOV 8-2. TEMP
674 002250 012777 000040 1726522 TIOR: MOV 840 9CSR
g;& ooeggg 85?33? 001020 176520 ggz Tsnb 3CTR

677 002266 104000 HLT ;ERROR, COUNTER NOT = TEMP, DION'T COUNT DOWN
678 002270 005337 001020 DEC TEMP -1 T0'PATTERN COUNT
679 002274 023727 001020 000000 CMP TEHP ! oo~s ALL COUNTS?
680 002302 001362 BNE T10A NO
681 :TEST FIX (BIT 5) TO SINGLE CLOCK counrsh
682 SET UP/DN (BIT 4)=1 TO ENRBLE COUNT UP
683 002304 104400 11 SCOPE
684 002306 005077 176466 CLR JCSR
685 002312 005077 176464 CLR J9CsSB
686 002316 Q1 :737 000001 001020 MOV 8l TEMP
687 002324 012777 000060 176446 T11A: MOV 860, 9CSR
688 002332 023777 001020 176444 CMP Tenfi JCTR
689 002340 001401 BEQ
630 002342 104000 HLT ;ERROR, COUNTER NOT = TEMP, FAILED TO COUNT uUP.
691 002344 005237 001020 INC TEMP 241 TO'PATTERN COUNT
692 002350 023727 001020 000000 CMP TENP 20 : DONE ALl COUNTS »
633 002356 001362 BNE T1{1R’ NO
ggg ISS;H%LOCK TO COUNT DOWN AT ALL FREQUENAIES

536 002360 104400 tia: SCOPE
697 002362 005077 176412 CLR JCSR
698 002366 012777 00C002 176406 MOV oa acse :COUNT SET BUFFER T0 2
699 002374 012777 00000f 176376 MOV :DOWN COUNT , 100KHZ, GO
700 002402 013737 001024 001020 MOV aleLl INTEMP
701 002410 105777 176364 Ti2R: TSTB acs
02 002414 100410 BMI 7129
03 002416 062737 000001 001020 ADD 8l QuTEMP
/04 D024eM 001371 BNE T12A
705 00242b 042777 000001 176344 BIC a1 JCSR
706 002434 104000 HLT ;ERROR, P INTR (BIT 7, NOT = 1.
707 002436 005777 176342 T12B: 1ST JCTR

708 002442 001401 BEQ LY
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104000

BR
SR
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25
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28
83 38

80
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8.
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-
ge

nz
 
2

J
R
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8
 
8
2

104000

104400
p0oscr?

-

29,34

176324
000002
000002
001026
176276

000001

000001

176254

0062Se

176230
000002
00000S
001030
176202

000001

000001

176160

000001

176132
000002
gooao?
001032
176104

000001

000001

1780862

176044

176224
176214
001020

001020

176162

176204

O o
N
N
- O
r
-
—

n
—
n
y

o
o

Ca1020

176064

T13R:

TIYA:

T1GA:

T1S8:

3C
BRS1

HLY

BO2
-JAN-"8 (09:35 PARGE 4
>

PE

TESTM

JCSR
02 OCSB

achLe InTEMP
&CSR
T138
81, I8TEMP
T13R
#1,dCSR

&eCIR
RA

?lXORFLG

5 SR
g.bELa JeTEMP

Ti48
.x JUTEMP
T14Q
.1 JCSR

&CTR
. +4

JSR
16
OCSR
02 aCcss

dCSR
aobELq 8TEMP
JC
T1S8
Il J8TEMP

T18R
01 9CSR

dCTR
.+

;EPROR, COUNTER DID HOT ZOUNT DOWN TC O

;DOWN ZOUNT, 10kHZ, GO

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

;ERROR, COUNTER DID NOT COUNTGOWN TO O

;DOWN COUNT, LINE FREG.. GC

;ERROR, P INTR (BIT 7) NOT=l

;ERROR, COUNTER DID NOT COUNT DOWN TCO O

;DOWN COUNT, EXT., GO

{ERROR, P INTR (BIT 7) NOT=]

;ERROR, COUNTER DID NGCT COUNT DOWN TG o

TEST CLOCK TO COUNT UP AT ALL FREQUENCIES

SCOPE
CLR

?xs
0 KHZ

JdCSR

SE% 0014



coe
SZKWBHO KW11-P RT (LK TST MACY!l 30R(1052) 30-JAN-78 09:35 PAGE 15 .
CZKWBI.P11 30-JAN-78 09:234 BRSIC TEST cE% 001S

766 002734 012777 17?2776 176040 MOV .-2, acss
266 002742 012777 000021 176030 MOV 821 JCSR :UP COUNT, 100 ¥HZ, GC
67 002750 013737 001024 001020 MOV acoth SeTEMP
768 002756 105777 176016 TieA: 1STB acs
769 002762 100410 BMI rxsa
770 002764 062737 000001 001020 ADD #], INTEMP
s 772 83é97; BN T16k
27 779 ?? 000001 175776 I #1,dCSR
77 02 104000 HLT : ERROR
;;q 003004 00?777 175774 T168B: ggr aczn

9 .4

272 883813 9PBidEs BE . ERPOR
77 10 KHZ
778 003014 104400 b7 SCOPE

- -

781 003055 81 7?7 000023 175742 MOV 823 9CSR :UP COUNT, 10 KHZ, GO
782 00303 013737 001026 001020 MOV asotLa JaTEMP
783 003044 105777 175730 TI7A: TSTB ac
784 003050 100410 BMI Ti78
785 003052 062737 000001 001020 ADD 81 J8TEMP

786 003060 001371 BNE T1%A
787 003062 042777 000001 175710 BIC #1,dCSR

788 003070 104000 HLT : ERROR
789 003072 005777 175706 T178: TST JCTR
790 003076 001401 BEQ . +Y

791 003100 104000 HLT - ERROR
792 LINE FREQ.
793 003102 104400 tis: SCOPE
794 003104 005737 006252 IST JUXORFLG
795 003110 100432 BM7 T19

798 883124 81 7?7 000025 175646 MOV cag 3 38 :UP COUNT, LINE, 30
799 003132 013737 001030 001020 MOV aootLa J8TEMP
800 003140 105777 175634 Ti8R: TSTB ac
801 003144 100410 BMI
802 00314 062737 000001 001620 ADD -1 aursnp
803 00314 001371 BNE T18A
ggg 003{33 042777 000001 17S6.iY 9{? 01 JCSR ERROR

8 883155 683999 175612 T188: TST JCTR
807 003172 001401 BEQ . +Y
ggg 003174 104000 HLT : ERROR

810 ExT FREQ.
811 003176 104400 t1a. SCOPE
812 003200 032777 000001 175636 BIT sl 3SR ;
813 003206 001033 BNE 120 :
814 003210 005077 175564 CLR JCSR
8iS 003214 012777 177776 175560 MOV 8-2, acsa
816 003222 012777 000027 175550 MOV 8273 :UP COUNT, EXT FREG, GO
817 003230 013737 001032 001020 MOV aaoeLq a.renp
818 003236 105777 175536 Ti9A: TSTB oCSR
8iS 003242 100411 BMI Ti3B
820 003244 062737 000001 001020 ADD 81 . JNTEMP



_ZkWBHO KWll-P RT CLk TST

30-JAN-78 09:34CIKWBI.PLL

383525
003262
gggBSN

003273
003274

003276
00%300

88§313
003316

003340
003346

S

i
003374
003400

R
003412
003414
003416
003422

003426
003430
003436
003444
003450

S
003476
003500
033506
003510
003S1e
003S16

303574

104000

104400

oM2?777
104000
000404
005077
012706

104400
012737

00s077

000001

175512

000200
175476
175462
000002

883781
001024
001020

000001

175406
001020

000001

000002
000101

1024
001020

000001

175262
000776

000300

g18%:
175200

MARCY11 30A(10Sa)

1755186

177776

178456
17545y
175440
001020

178416

001020

001020

177776
175342

175324
175314
001020

178272

177776
175246

175230
175220
001020

30-JAN-78 (09:35 PAGE 16
BRSIC TEST ZEG 0016

NE T19A
1€ #1,3CSR

HLT : ERROP,

RESEY
T198: 7187 JCTR

BEQ .44
HLT - ERROR

+EEST ruggosgtennupr OCCURS TO PROPER VELTOR WiTH PROCESSOR PRIORITY 4

MOV 8200, CC :SET PROCESSOR PRIORITY 4
CLR ICKVS :CLERR INTERRUPT RETURN STATUS

MOV #TE0R, JTKV .SET UP INTERRUPT RETURN VECTOR
MOV 0l 1,385R :ENRBLE fN'ERRUPT
MOV J8DEL1, JWTEMP

18: INC JUTEMP
BNE 18
BIC #1,dCSR )

HLT .ERPROR, INTERRUPT FAILED TO OJCCJR.
BR T2

T20R: MOV 3CSR, JuTEMP
1578 JNTEMP
BMI L)
H&T :DONE MNOT SET ON INT.
BIT 81, I8TEMP

BEQ . +4
HLT ;RUN NOT CLERRED
CLR JCSR
MOV 8BUFF ., “b .

+TEST nggoégvsnaupr OCCURS WITH PROCESSOR PRIORITY §
cl:

MOV 8240, CC :SET PROCESSOR PRIORITY §
MOV 87214, IcKV :SET UP INTERRUPT RETURN STATUS
CLR JC5R
MOV 82, 9CSB
MOV 810}, 3CSR :ENRBLE INTERRUPT
MOV acogtx,aorsnp

18: INC JUTEMP
BNE 18
BIC #1,dCSR
HLT . :ERROR, INTERRUPT FAILED TO 0%CuR
BR 22

T21A: CLR JCSR :RETURN HERE AFTER INTERRUPT
MOV $BUFF , 76

§£gsr Tnggoégrsnnupr {S IMHIBITED WITH PROCESSOR PRIORITY &

MOV #300,CC ;SET PROCESSOR PRIORITY &
MOV utash,acwv :SET UP INTERRUPT RETURN
CLR 9CS
MOV 82, 9CSB
MOV 2101, ICSR . INTERRUPT ENRBLE
MOY gsgst$.antsnp

18: INC o TEM
BNE 18
CLR JCSR



EOe
SZKWBHO KW11-P RT CLK 7ST MACY11l 30A(1052) 30-JAN-78 09:35 PAGE 17
ZZKWBI. P11 30-JAN-TB 09: 34 BRSIC TEST SEG 0017

879 003610 104000 HLT ) :ERROR, INT SHOULDN'T HAYE GCCURRED
gg? 003612 012706 000776 MOV 8BUFF, 76

egg 003616 109400 +£§ST sxggbgexmrznaurt (MODE O: ON OVERFLOW
8 1 :
884 003620 012737 000200 177776 MOV %200, CL :SET PROCESSOR PRIORITY Y4
88S 003626 005077 175146 CLR JCSR

886 DO3ede 018777 &03cee isaidg oV 8753838 v SET INTERRUPT RETURN
888 003646 012777 000121 175124 MOV 8121, 9CSR : INTERRUPT ENRBLE. UP COUNT, 10C ¥HZ, GO
8389 003654 013737 001024 001020 MOV IwDEL], J8TEMP
890 003662 062737 000001 001020 Te3RA: RDD 8l osTiMP :WRSTE TIME
891 063670 001374 BNE T238R
892 003672 0427?77 000001 175100 BIC #,JCSR )
833 003700 104000 HLT :ERROR, INTERRUPT FAILED TO OCIUP.
894 003702 005077 175072 T23A: CLR JCSR 'RETURN HERE AFTER INTERRUPT.
895 003706 012706 000776 MOV #BUFF, %6 :RESET STACK
896 - TEST REPERTED INTERRUPT (MODE 1).
897 003712 104400 tayu: SCOPE
898 003714 012737 177?700 001016 MOV s-100, TEMP1 :SET UP COUNTER FOR INTER
899 003722 0127?77 003774 175056 MOV #7248 9CKV :SET INTERRUPT RETURN
900 003730 012777 000010 175094 MOV 810, aSB 'SET UP COUNT SET BUFFER _ .
90l 003736 012777 000111 175034 MOV w1il, 9CSR : INTERRUPT ENRBLE, REPERTED INTERRUPT3, 100 KHZ,
902 003744 013737 001024 001020 Ta4R: MOV SuDELL, ANTEMP
903 0037?52 062737 00000: 001020 ADD 81 JuTEMP
904 003760 001374 BNE .-
905 003762 042777 000001 175010 BIC #1,aCSR :
306 003770 104000 HLT :ERROR, INTERRUPT FRILED TG OCCUF
907 003772 000406 BR T24C
908 003774 022626 T248: CMP (B)+, (B)+ :POP STACK
909 003776 005237 001016 INC TEMP] :DONE 100 INTERRUPTS?
910 004002 001360 BNE T24A :NO

g;é 004004 00S077 17477 CLR JCSR :CLEAR CLOCK

9:3
O‘LJ

3ic
31E :SYNCHRONIZATION TEST

317 :NO. 1 FOR
318 :KWl1-P BORRDS THAT
919 :ARE REV F OR GRERTER
320

3§é 004010 104401 104400 TeuC: SCOPE
923 004012 005003 CLR %3 :
924 004014 032777 000020 175022 BIT #20, dSR
925 004022 001002 B*iE 18 ;
926 004024 000137 DOY264 s P Tes ;
927 004030 012777 010000 174744 1%: MOV #10000, 9CSB :LORD COUNTER
928 (004036 012777 000001 174734 MOV s 9CSA :GO COUNT DOWN, 100 KHZ
329 004044 017700 174734 MOV 3CIR, %0 ;SAVE CTR
930 004050 020027 010000 CMP »#0, s} 0000 :DID COUNT INCRERSE?
93] 0O4054 101404 BLOS 23 :BRANCH IF OK TO 1%
92¢ (00+0St 010037 001029 MOV v0,ITEMP :



cZkinBHO T?ll-P RT CLKk _TS87
CZKHBI.

004062
004064
004066
00u407e
304074

004076
004100
004104
004112
004116
oo4122
004130
004136
00414y

DO4152

004170
0O4174
004200
004204
004206

oo4210
004210
oo421iy
og4222
004224
004230
004234

004240
004240
00424y
004244

004246

go42s0
004254
00+2ck

104000
000404

005077
00Se03
001355

104400
017746

104000

00Se237

005237

000002

000000

105777
100375
110077

30-JAN-78 09:34

174706

174202

000010
000111

000340
004250
002450
004246
0042Ss0
004246

006632
000170

174856
174544
004264

004246

174540

174830

MRCYI1 30R.10S2)

002526

174656
174652
174636
174626

002460

006832

2s:

FOe
30-JAN-7B 09:35 PAGE !B

BRSIC

HLY
BR
CLR
INC
BNE

EST

TeuD

UCSR
“3
18

SYNCHRONILQTION TEST
:NO. 2 FOR
sonaos THRT nne
REVF OR GRERTER

T24D: SCOPE
MOV JCKV, - (%b)
MOV #8340, JPSW

CLR TIKT!K
CLR CN
MOV lCLKSER JCKV
MOV 8300, JCKVS
MOV 810, 9CSB
MOV w11}, 9CSR

LOOP:
MOV oawo JPSU

JSR TYPE
CLR aPSu
MOV TIKTIK,R!
JSR PC, TYPE
CMP YIkTIk Rl
BNE
HLTY

19:
INC CNT
cMP #120.,CNT
BNE LOOP
MOV (2.6)+,dCKV
CLR JCSR
IMp T2¢€

CLKSER:
INC TIKTIV

CLKXIT:
RTI

TIKTIK: O

TYPE: T1STB aTcsn

BPL YPE
MOVB RG JTDBR

:SYNC ERRGR
ENO TEST

:2716) YET, IF NOT GG BACK TGO LGCP |

; SAVE CLOCk VECTOR
:PS=7 STOPS ALL INTRS
:CLEAR CLOCK _COUNTER
{CLEAR ITERARTION COUNT
:SETUP INTR SERVICE RTN
;SETUP _INTR PSW
iKWI1 COUNT = 10
iSET _TO RUN_3100KH
:INTR_ENABLE & COUNT DOWN
:AND REPERT INTR MODE

.PS=7 STOPS ALL INTRS

: 100MS DELAY @PR?
PS 0 ALLOWS INTRS
GET CURRENT CLK COUNT

1oons DELAY &PRQO
:ANY INTRS auaznc DELAY"
1IF YES,GO TO 1%
:ELSE THERE WAS AN ERROR
: CHECK ron JUMPERS ON THE
‘KW{I-P BORRD NERR T1.C.
'LOCATIONS EN1 & ES1 ON RE. F
'BORRD 8 GRERTER ONLY

120 ITERATIONS?
:JF NOT,GO BRCK TO LOOP
'ELSE RESTORE THE VECTOR
'CLEAR CONTROL REG
SAND GO TO NEXT TEST

s INC CLK COUNTER

;ELSE EXIT RTN

;RERDY TO _SENC

;BR IF NOT
;SENC THEM R MESSRLE

CSR
:NG OF TIMES THROUGH PROGRAM CETECTS 2:(16.

SEG CO0I8
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11

oc42ee

0042k

884555

004414

004416
004422
004430
004436
004442
00444y

004446
oo44Se
004456
004460
004462
004464
004470
00447¢
004474
004500

DO4E0e
ol Lol
004s10
004S 16

300207

10%400

013700
013701

010137
000e20S

104400
Q0SC77
0127727

012777

30-JAN-"8 09:34

000004

47Y
447

400006
000021
004416
179446

174442
174430
000000
0000e1
004416
174404

174400
004446

002154
001130

0CC00S

001020

174270
000ocal
000023

MACY1L 3OQ\IOSE)B

174850

1744686

174456

001020

179424

174414

001016

002144
002140

GO2

TESY

RTS PC

30-JAN-78 09:35 PARGE 19
SIC

ARE TWO CLK'S_PRESENT

BRGNCH IF SuWse IS JP
(EXIT IF ONLY ONE CL¥

:SET CTR
:COUNT UP 100KHZGO
;G0 TO DELAY SUBROUTINE
:TFST DONE BIT SET

;DONE BIT SET T00 SOON
DONE NOT SET SO SAVE _TR

;HERE _WE RRE SAVING SEC TN~

:G0 DETERMINE ARCCURRCY OF CNT'S3

; DELAY SUBROUTINE

;WRIT 600 MIL.

;COMPRRE CTR1 WITH CTR2

:DIFFERENCE MUST BE LESS THAN S

; UPDRTE RETURN
:DEFRENCE FOR PRINT OUT

.TEST 100 KMZ REPER.ABILITY

tes: SCOPE
17 84, SR
NE 3s

IMP TS7
38: CLR JCSR

MOV 80, 3CSB
MOV nal JCSR
JSR S. DELY
I5T18 acsa
BPL
HLT

13: MOV JCTR, IuTEMP
CLR JCSR’
MOV 80, 9CSB
MOV -al JCSR
JSR S, DELY
1STB acsn
BPL 2s
HLT

23 MOV JCTR, JWTEMP]
JSR RS, CACL
HLT
BR T25R

DELY: CLR JCSR|
MOV #1130,9CSB!
MOV 821, JLSR]

18: 7578 9CSR1
BPL 13
RTS RS

CACL: MOV JETEMP, RO
MOV IsTEMP! Rl
SuB RO,R1
BPL 18
NEG R1

13: CMP 85 Rl
BLT 28
TST (RS)+

es: MOV R, TEMP
RTS RS

:TEST 10 KHZ REPEATABILITY

:THIS TEST IS THE SAME RS T25 EXCEPT 1T IS
FOR 10KHZ.

t26R: - SCOPE
CLR JCSR
MOV 80, 3CSB
MOV 823, JCSR

Q
]



CZKWBHO KW1l-P RT CLk TSTY

CZKWBI

104
i04r
igu4s

.Pil

884250
0o4S34

38467
0J4614

DO4616
004620

D04736

004740
004742
004746
004754
004762
004770
004776

005024

30-JAN-78 09:34

782397 9RL245Yaouy

100001
104000
317737
00s07?7
012777
012777

182347
100001
104000
7'77

4537

104000

174240
174226
000000
000023

193288

74176
04446

104400
005737 006252

174146
000000
00002S
004416
174122

174116

004416
174080

174054
004446

104000

104400
00Ss07?7
012737
012777
012777
013737
062737

174032
000340
000002
000111
001024
000001

1737686

000001

173750
173744

100001

MRCr111 30R01052)

02
30-JAN-78 (9:35 PRGE 20

HLT
L JEST ERg?gpéBIT 1S) TO SET WHEN INTERRUPT IS NOT SERVICED IN REPERT MCOE

;SET PROCESSOR PRIORITY 7

:SET COLNTER FOR FAST INTERRUPTS
:INT EN, REPEATED INT, DOWN COUNT,

:ERROR, ERRIR

BARSIC TEST

{gn RS, DEL1
T8 JC&R

BPL 18
HLT

0Cc1020 1%: MOV JCTR, ASTEMP
CLR JCSR

174222 MOV 80, eCSB
179212 MOV 223, ICSR

SR RE QELv
3(:] 3¢S

BPL 2s

3 HBT CTR, I8TEMPI0C1016 <$: MOV .
JSR SS.CASL
HLT

.TEST LINE REPERTRBILITY .

*THIS TEET &E THE SAME RS 125 ExCEPT IT 1S
:FORLINE FREQ.

‘o6 SCOPE
TST JUXORFLG

BM]I 127
CLR JCSR

174142 MOV 80, JCSB
174132 MOV 825, ICSR

JSR RS, DELY
ISTB JCSR
8PL 1
HLT

001020 1§: MOV JCTR, J8TEMP
CLR dCSR'

174:00 MOV #0,9CS5
174070 MOV 825, CSR

JSR RS, DELY
1518 JC4R
Ef 2s

001Gi6 2%: MOV 3CTR, J8TEMPL
JSR RS, CACL

727:
CLR JCSR

177776 MOV 8390, CC
174020 MOV s2,lSB
174010 MOV s1ll,3CSR
001020 MOV : aDE(L, IWTEMP
00i020 ADD s, asTEMP

BNE .-
TST JCSR

BMI 13
173756 BIC #1,JdCSR

HLT
13: CLR JCSR

*ET JCSR

BPL L +Y

(BIT 1S, NOT SET

3 %
)

10C k42, GO

2020



102
CZnWBHO KWl1-P RT CLK ST MACY!! 30R(1052) 30-JAN-78 (09:35 PAGE 2!
JZKWBI. P11 30-JAN-"8"09: 34 BRSIC TEST SEG 0021

1101 005036 104000 HLT :EPR, FAILED TO CLEAP WME'I PEF.
1102 .TEST BIT 1S IS CLERRED B: INI~
1103 00S040 10440 t27R: SCOPE
1104 005042 012737 000340 177776 MoV #8340, CC
1105 0050S0 0127?77 000002 173724 MOV 82, 3sB
1106 005056 0127?77 000i1f 173719 MOV slll, 9CSR
1107 00506M 013737 001024 001020 MOV QuDk(], IRTEMP
1108 005072 062737 000001 001020 ADD 8l JuTEMP
1109 005100 001374 8NE .-
1110 005102 005777 173672 TST JCSR
1111 005106 100404 BMI 1
1112 00S110 0427?77 000001 :T3662 BIC #1,3CSR
1113 005116 104000 HLT :BIT 1S NOT SET
1114 005120 000005 18: RESET

1116 ooeise Toogo: 178 AtRJ

1112 005135 104000 HLT :BIT 15 NOT C.EARRED 3 RESET
il*g 005132 104400 SCOPE

4 &

1128 .BELL ON PRSS COMPLETE
1121 005134 012777 000207 173650 YSTEND: MOV 8207, 9TDBR
1122 005142 10S77? 173646 TST8 JTCSR
1123 005146 100375 BPL -4
1124 00S51s0 012777 000000 173634 MOV 80, 3TDBR :SEND R NULL CHAR.
1125 005156 105777 173632 TST8 JTLSR
1126 005162 100375 8PL . -4
1122 00516% 013702 000042 MOV duM2,%2
1128 005170 001405 BEQ TRPA
1129 (005172 000005 RESET
1130 005174 004712 LOGICAL : JSR %7, ()
1131 005176 000240 NOP
1132 005200 000240 NOP
1133 00SeGe 00024C NOP
1134 005204 005I3~ 0GilsC TRPG: JMP BEGIN



Joe
KWBHO KW11-P RT CLK *ST MACY1l 30R(1052) 30-JAN-78 09:35 PAGE 22
0 =P B JaR=78-09: 34 BASIC TEST SEG 0022

1135
.SBTT TIMING TEST

ifg? RING TELETYPE BELL AT .0 SECOND INTERVALS USING REPERTED INTERRUPT MODE
1138 11ST MINUTE = 100KHZ
1139 :2ND MINUTE = 10 KHZ
1140 :3RD MINUTE = LINE
1141 :4TH MINUTE = EXTERhQL
1142
1143 00S210 012706 000776 BEGINL: MOV 8BUFF . %6
1144 00S214 004737 011652 JSR %7, SWADJ :HAS THIS CPU HAVE A SWITCH REG.?

1138 Doesse 013777 Dobose 1r32eq MoV ckds,dcky
1147 005234 012737 00Se02 000024 MOV sPWRF2, 24 :INIT POWER FRIL POINTER
{{33 00S242 00000S 100 KHZRESET

1150 00S244 012777 141520 173530 MOV osoooo ,aCSB .1 1 CGUNT SET BUFFER F(. .§ SECONDS

11 Y ves8: l- , ) o
1163 005262 012777 00011! 173510 MOV 8111,bcsn : 100 KHZ, REPEATED INTERRUPTS INTERRUPT ENRB_E. 3-
1154 005270 000001 T28R: WAIT
1155 (005272 005201 INC %1 ;:DONE 10 SECONDS?
1156 005274 001375 BNE 128A :NO
1187 005276 1057?77 173512 7578 JdTCSR
1158 005302 100375 BPL . -9
1159 005304 012777 000207 173500 MOV #207, 9TDBR
1160 005312 005200 INC %0 :DONE & TIMES?
1161 005314 001360 BNE 128 INO
}{gg 005316 042777 000101 173454 - BIC #101, 3CSR :YES DISABLE INTERRUPTS

11649 00S324 01277 011610 1734sg ' MOV nsooo ,9CSB : INIT COUNT SET BUFFER FOR .S SECONDS
1165 005332 012700 (77772 MOV !COUNT 6(10SECOND) INTERVALS
1166 005336 0127G: (77754 129: MOV s-éo :COUNT 20(.5 SECOND) INTERVALS
1167 005342 0127?77 000113 173430 MOV 8113, atsn 110 KHZ, REPEARTED INTERRUPTS, INTERRUPT ENRBLE. GO
1168 005350 000001 T29R: WAIT
1169 005352 005201 INC 21 :DONE 10 SECONDS?
1170 0OE3S4 001375 BNE T29R :NO
1171 005386 105777 173432 1518 JTCSR :YES, RING BELL
1172 005362 100375 BPL . -4
1173 005364 012777 000207 173420 MOV #207, 3TDBR
1174 005372 005200 INC ) :DONE & TIMES”
1175 005374 001360 BNE T29 ;iNO
1176 005376 042777 000101 173374 BIC CSR :YES, DISARBLE INTERRUPTS
1177 :SET UP FOR 10 ssconbs AT LINE FREG.
1178 00S404 005737 006252 157 d8XORFLG
1179 005410 100677 BMI BEGINI
1180 00S412 012737 001130 005570 MOV #600. ,LINE
1181 005420 032777 000002 173416 BIT 82, JSR
1182 00S426 001403 BEQ .+10
iiga 005430 012737 000764 00SS70 LIne MOV #500., LINE

1185 00S436 013777 005570 173336 MOV LINE,JCSB .INITIQLZE COUNT SET BUFFER FOR 10 SECONDS
1186 005444 012700 177772 MOV 8-6,%0 “COUNT & (10 SECOND) INTERVALS
1187 005S4s0 012777 00011€ 173322 MOV oxlé JCSR "LINE., REPERTMED INTERRUPTS, INTERRUPT ENABLE. GO
1188 005456 000001 130: WAIT
1189 (00S460 106777 173330 15718 JTCSR
1190 00S4e4 10037S BPL . -4



KOe
WBHO KW!1-P _RT CLK _TST MRCY1l 30R(10S2)_30-JAN-78 (09:35 PRGE 23 .
WBI.PI11 30-JAN-78 09:34 TIMING TEST <Ew 0023

191 00S466 012777 000207 173316 MoV %207, dTDBR ;RING BELL
192 00S474 005200 INC %G ;DONE & TIMES
193 00S476 001367 BNE T30 i NO
194 00SS00 042777 000101 173272 8IC 8101 ,dCSR ; YES--DISABLE INTERRJPTS
195 00SS06 032777 000001 173330 BIT 81, 35R ;
196 005514 00123S BNE BEGINI :
197 ;EXTERNAL (LINE FOR MAINTENRNCE)
198 00SS16 0137?77 005570 173256 MOV LINE, 9CSB s INITIARLZE COUNT SET BUFFER FOR 10 SECOUNDS
199 00<Sed 012700 177772 MOV 8-6,%0 ;COUNT & (10 SECOND, INTERVALS -
200 005530 012777 000117 173242 MOV 811%,9CSR ;EXT FREQ, REPEARTED INTERRUPTS, INTERRUPTM ENARBLE , GO
20l 005536 000001 T31: WARIT
20e 005540 105777 1732Ss0 1578 dTCSR
203 00SS44 10037S BPL =4
204 005546 012777 000207 173236 Mov 8207 ,dTDBR ;RING BELL
205 005SSs4 00S200 INC %0 ;DONE & TIMES
206 005556 001367 BNE T3l ;NO
207 005560 042777 000100 173212 Bl 4100, dCSF ;YES, DISABLE INTERRUPTS
208 00S566 000610 BR BEGINI {REPEART
209 00S570 00113C <INE: 600.
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006026
006030
006032
006036
006044

30-JAN-78 09:34

001150

00se10
00se20

000776

006472
006266
000000

173170

006370
00S76M

006432
006266
00S764

000002
005766
1723052
005766
173046
005766
001020
005766
173068

000000

012737 000060

000061
006102

1727773

006100
177770

052737 000060

MRCYL! 30R(1052)

00Sse4e

00Sb46
000024

020000

006100

006100

0060786

006100
006100

LO2
30-JAN-78 09:35 PRGE 24

SUBROUTINES

.SBTTL SUBROUTINES
POHER FAIL HMANDLERS

BLRF MOV oaecxN FWRRTN
BR PWRDWN

PWRF2: MOV #BEGIN1,PWRRTN
PWRDWN: MOV #PWRUP, 24

HALT

PWRUP: MOV #BUFF, %6
CLR /0
INC %0
BNE -2
MOV SMSGPUR, %2

JSR %7, TOP
MP JPURRTNJ

PWRRTN: BEGIN

;ENTERED WITH SYSTEM TRAP CALL (HLT)
STRTU% REGéSTSR COMAND REGIST%R BYTS ?OUNTpnxnr PC

PRI Bir

PRIN

BCTPRT: nov

0CTl: JSR
R

ocTa: ROL

.4

#MSG1, %2
PRINT]
+6

#MSG2, %2
%7 . TO0P
PRINTI
(6) v.e
82, %2
%?. OCTPRT
J9C8R 72
%7 . 0L TPRT
Jctr w2
%7, 08 TPRT
TEAP %2
%7 . OLTPRT
ask

Ti: O
PRINT OCTAL VALUE IN REGISTERZ

8’0, CHRR
a
oCTl
8’1 CHAR
/;,OCTP

“e
8-5,0CT
“e
%e
42

AR

01?7770 CHAR
#60, CHAR

RRENT ADDRESS,
NHIBYT RINT OU

;BRANCH TO PRINT
{INHIBIT, RETURN TO MAIN STREAM

;PRINT ERRCR HERDING

{PRINT PC

;PRINT STATUS REGISTER

; PRINT COUNTER

sPRINT TEMP
:CHECK SR FOR HALT SWITCH

;HALT ON_ERROR UP
‘RETURN TO MAINLINE

s INITIALIZE 1ST NUMBER RS O
;1S VALUE POSITIVE
:YES PRINT O
iNO PRINT 1

;COUNT S DIGITS

;SAVE DIGIT
:CLEAR OTHER BITS
iMAKE RSCIT DIGIT

DARTA

SEQ 0024



CZKWBHO KW1Ll-P RT CLK TSY

CZKWBI.P11

1268 006060
1269
1270

1575 000
1575 §81274 g
%275 006102

1573 03811
1278 006116
1279
1 1
1 |
1 1
1283 006132
1284
1285
1286 006136
1287 006140
1288 006144
1289
1290
1291 006150
1292 006156
1293 006160
1294 006164
1295 006166
129% 006172
1297 006200
1298
1299 006210
1300 006216
1301 006220
1302 006226
1303 006230
1304 006234
1305 006236
1306 006242
1307
1308
1309 006252
1310 006254
1311 0062
1312 006262
1313 006264
1314
1318
1316 006266
1317 006274
1318 006300
1319 006304
1320 006306
1321 006310

30-JAN-78

B89%
006102

105?777

313373
000207

eYz0eQ?
020057

022606
012637
000177

032777

00
022626
012637
00072s
001150

142777

l1ele2?

09:34

00e10e

006076

006120

172706

006100

BBEAEE
027440

177776
000! 14

040000

0062Ss2

000004
006254
177060
000004
004000

006250

006250

006250
00b264

0ooogo4

000177
006366
006366

000100

MACY1! 30R(1052)

172674

172666

D000GH

172e26

001022

172520

MO2
30-JAN-78 09:35 PAGE 2S5

SUBROUTINES

B8R %5%?,0CTP . PRINT

ROL %2

INC oCT ;41 TO DIGIT COUNT
8NE ocTe INOT DONE
JSR %?,5P3
RTS %7 SEXIT

OCT: 0
CHAR: 0

OCTP: ggla arssn WA]T FOR RERDY
MOV ¢HAR, ITOBR ;PRINT
RTS %7

7

ggx '/.; , ?OP
S A

SP3A: .RSCI1 ;7 7;
.EVEN

SCOPEB: CMP (B)+,%b .REPOSITION THE STACK
MOV (6)+.CC
JMP JRETURN : SCOPE RETURN

SCOPE OR/AND ITERATION LOOP FOR EACH TEST
&20PEC: BIT 840000, SR :TEST SR FOR SCOPE

BNE scopsa :YES SCOPE
TST J8XORFLG
BPL 18
MOV 304 -(%b)
MOV 8XORA, 84

;53 ?.1770604 RESTOR TACKVA ]

18: BIT #4000’ Es? FOR ITERATION
BNE scopsc INHIBIT ITERATION
CMP SCOPEF, ICOUNT
BEG SCOPEG’ . ;EXIT - DONE
INC SCOPEF : INCREMENT COUNT
8R SCOPEB :LOOP SOME MORE

SCOPEG: CLR SCOPEF :CLEAR COUNT
MOV 976, RETURN :SAVE SCOPE RETURN POINTER
RTI PRETUPN INLINE-NEXT TEST

SCOPEF: 0 :COUN LOCATION FOR INTERATION LOOP
XORFLG: O
XORA: CMP (%6)+, (76)+

MOV (7%6)+ a4
SCOPERBR

RETURN: BEGIN ;ADDRESS OF LAST TEST

; MOV RADDRESSOSPMESSQGE TO REGISTER &
:THEN JSR %7
top: <

TOPL:

#177,3TCSR :CLR INT FLAG
(2)+ EOMK :MOVE IN EOM MARKER
a/a EOMK conpnns FOR EOM

YES EXIT
aza.o'a

€4 0025



CZkWBHO KW1l-P RT CLK TST
30-JAN-78 09:34CZKWBI.P11

006616

172560

000064

172472

172462

172456

000215
172442

ooo2le

020040
020040
051525
0M712S
052840

o4ase2

047s31
02010S
020116
o42S524
027500

MACY11l 30A(1052)

172444

172430

041520
052123
020040
O4c 524
04650S

053513

020125
047117
047530
052123

TOP2:

EOMK:

MSG1:

MSG2:

MSG3:

MSGPUWR:

XORM:

NOe
30-JAN-78 09:35 PAGE 26

SUBROUTINES

BEQ TOP2
TSTB JTCSR SCK TTY

BPL -4 :WAIT FOR DONE
MOVB (2)+,3TDBR :MOVE CHRARACTER

BR TOP| :BRANCH BACK
ggla arssa

MOVB #8215, 3TDBR :SEND CARRIAGE RETURN
1518 JTCSR
BPL . -4
MOVB s212,3TDBR :SEND LINE FEED
INC % :INCRMTN R2
BR TOP1 :NO EOM, SO LOOP
)BYTE O '
EVEN
RSCII ;7@ PC STATUS COUNTER TEMPI/;

.EVEN

.RSCII

.EVEN

.RSCI1I

./a/.

; 79CZKWBI KW11-P RT CLK TSTd/;

; 7ORESTARTING ARFTER A POWER FRILUREdY/;

; 78YOU RARE ON AN XOR TESTERW/:

.EVEN
:TIMER FOR KW11-P CLOCK

¢spi:
CSR1:
CTR]:
CKV]:
CKVS]L:
CLKFLG:
INTFLG:
PDBR:
PCSR:

PVEC:

172562

SEG 0026



CZKWBHO KW11-P RT CLk _7ST
C<KWBI

1378
i379
1380
1381
1382

[
 

o
l
 
o
 

Y
 
S
y
 
P
y

 e
y
 
S
y

L
L
L
L
c
r
L
r
c
c
r
s
s

A
V

 L
AV

 A
V
l
 
ol

 e
 
e
y

 e
y
 e
 

Y 
Y 

Y
-
0
V

N
T
N
 
L
W
U
—
-
0
O

1423

P11

006712

006714
006720
006724
006730
006736
006744

007000
007004
007010
007014

000066
177562
177560
000060

0
00e7 14

012706

000137

012706
004737
005077
012737

30-JAN-78 09: 34

000776
0116Se
177710
000000
000131

007250

000776
011652
17762\
164217

MACY11l 30A(10S2)

007674
007702

00767y

¥ 100MHZ:

K10HZ:

n
e
—

+ 
0
0
0
0
0
0
0
0
0
0
0
0
0

 0
0
0
0
-

BO3
30-JAN-78 (09:35 PRGE 27

; TEMP_LOC FOR SOFT-SWR CONTENTS

SUBROIJTINES

66
177562
177860
60
62
0
0
0
1
)

27776

BYTE O
BYTE O ;
BYTE O P
BYTE O P
BYTE O ;o
.BYTE O P
BYTE O :o

MOV 8BUFF , %6
JSR %7 .SWADT
CLR PSS
MOV 80, CLK+2
MOV #131,CLk1+2
MOV #TRBL, %0
MOV sTRBLI, %1
JSR %S, S8MOVE
MOV 838, Cok3+2
MOV 8655, CLK4+2
IMP Juinit

MOV 8sBUFF . %6
JSR %7 .SWADJ
CLR RII3¥
MG . 8-13561,CLK+2

;LOC FOR 1S7
e o 2ND

3RD
YTH

STH
6TH
7TH

s HRS

: MRS

8 INPUT VIA TIY

THI& CPU MAVE A SWITCH REG.®

: 100KHZ

;:LERST VALUE
;MOST VALUE

THIS CPU HAVE A SWITCH REG."

Y 10KHZ

Q
)
]

3 o o[st-Jrg



CcO3
CZAWBMD KW1l1-P RT CLk *S7T MACY1] 30R: 132 30-JAN-78 (09:35 PRGE 28
CIKWBI.PLL 30-JAN-78 09:34 SUBROWTINES SE% 0028

1434 007022 815?8? 000133 00~70e MOV 0*33CLKHB
435 007030 12700 0103Se MOV
1436 007039 012701 010416 MOV .maLé
143~ 007040 004537 007234 JSR g ambve
{438 2J0~J44 Cl2~3~ 000000 010506 MOV LCLK342



COKWBHO RW1L-P RT CLk 7ST MRCYIL1 30R10S2) 30-JAN-T8 (09:35 PAGE 29
SKWBI.PLL 30-JAN-"8 09:34 SUBROUTINES

i439 00N0S2 D1eT3T 001130 C1US38 MOV 9600, ,CLkH4+2
.440 00°080 0013 0CT2s0 JMP Jeinit



CZkWBHO
CIkWBI.

144l
RCLH
1443
1444

EOQ3
KW1l-P RT CLK TST MACYI! 30R(1052) 30-JAN-7?8 09:35 PRGE 30

P11 30-JAN-T8 09: 34 SUBRONTINES

00T06M 012706 000776 HBOZ: MOV 8BUFF . .6
00TLT0 004737 O011es2 JSR %7 . SWRDS :HARS TH
00T0~% 00S0T? I°TSHC C.R RI2w

A

1t CPU HA/E & SWITCH RES.®

SE% 0030



FO3
cokWBHO RW1l1-P RT CLk_7ST MRCY11 30R(10S2) 3E'JRN-7B 09:35 PRGE 3!
caeKWBI.Fl1 30-JAN-78 09:34 SUBROUTINES €% 0031

id4S OCTI00 3J12T3T ITTT33 0JTeTd MOV 8-45,CLK+2 :B60KHZ



CZRWBHO KW1l-P RT CLk_TST
coKWBI.Fll 30-JAN-78 09:34

id¥¢ O0OCT10&6 312737 000135 007702 MOV

GO3
MACY11 30R11082) 30-JAN-78 (9:35 PAGE 32

SUBROUTINES

#135,CLK1+2 -

-

)
]

E %
) 003e



CIRWBHC Kkiwll-P RT CLK TST MACY1l 30R(10%52) 30-JAN-78 09:35 PAGE 33
ZIKWBI.P!1 30-JAN-78 09:34 SUBROUTINES SE% 0033

44?2 7114 12700 10356 MOV 8TARBL , “0
1346 882144 818787 8183k MOV #TABL3, %1
1443 007124 004637 007234 JSR %5 . WMOVE
1450 00713CG 012737 000000 Q135Ck MOV 800, CLK3+2
1461 007136 012737 001130 010836 MOV 8600, , CLKY4+2
1425 007144 000137 007250 JMP dnINit
14

4 7 ve 77 HS0Z: MOV #BUFF , % . . i .
f:gs 887%23 86579 8??553 JSR z9 squ? :HRS THI& CPU HAVE A SWITIH PEG.
1456 007160 00S0?7 177454 CLR PS5 :
1467 007164 012737 177742 00T&7M MOV 8-36,CLK+2 :SOM2
1468 007172 0127237 000135 0G0T-02 MOV 2138 CLK1+2
1459 007200 012700 010356 MOV #TRBL,%0
1460 007204 012701 010456 MOV #TABLY, %1
1461 007210 0C4537 007234 JSR xg,aonbvs
1462 067214 012737 000000 01C506 MOV 8., CLK3+2
1463 007222 012737 001104 010536 MOV 8580, CLKH4+2
}322 007230 000137 007250 JMP dsInit

1466 007234 012702 177771 MOVE: MOV #-7, %2
1467 007240 012120 18: MOV (z1%«, (z0)+
1468 007242 005202 INC %2
1468 007244 001375 BNE 13
i:;? 007246 000205 RTS %5

1472 007250 013737 005572 000024 INIT: MOV PWRF |, 24 : .
1473 007256 012706 000776 MOV 8BUFF | %6 SINITIALIZE
1474 007262 005037 006656 CLR JuLST
1475 007266 005037 006660 CLR JaMST
1476 007272 012737 000060 0CEHE42 MOV 860, 8HRS]
1477 007300 012737 000060 006644 MOV 860, 98HRS2
1478 007306 012737 000060 006646 MOV 860, I8MINI
1479 007314 012737 000060 006650 MGV 860, ISMIN2
1480 007322 012737 000060 006652 MOV 860, JUSEC]

1481 007330 012737 000060 006654 MOV 860 JSEC2
1482 007336 012777 010476 171442 MOV #CLKI, JCKV
1483 007344 012777 000340 171436 MOV #340, 9CKVS
1484 0073 012777 007560 177246 MOV sKINTR, OKVEC
1485 0073 012777 000200 (77242 MOV 8200, JKVECS
1486 007366 012777 000200 177224 MOV 8200, dPVECS
1487 007374 012777 000100 177222 MOV 8100 IKCSR
1488 007402 005037 CO06606 CLR 98CLKFLG
1489 007406 005037 006610 CLR QUINTFLG

1490 007412 005077 171362 START: CLR JCSR
1491 007416 005077 171360 CLR 9CsB
1492 037422 032777 000002 171414 WRITA: BIT 82, JSR :WAIT LOOP, SW 1 CRUSE WAL~
1493 007430 001401 BEQ CLKON
1494 007432 000001 WAITB: WAIT
1495 007434 032777 0000”1 171402 CLKON: BIT #1352 :SW O TURNS ON CLK2
1496 007442 00:432 ge 33 - -
1497 007444 03277/ U00004 171372 I 84, ISR :SW 2 DETERMINES PRESENCE OF CLOCK 2
1498 007452 001426 BEG 33
1499 00745 005737 006606 157 asc%erc :CLKFLG ALLOW CLk 2 TO BE TURNED ON
1500 007460 001360 BNE WAITA PONRLY ONCE
1SC1 007462 005077 177106 CLR JCSB1
iGCZ 00T4EE 012777 007762 17710& MOV #kOUT, ACKV]



CohWBHO
CZKWBI.

1526

KWl1l-F

Pl1

007474

007610
po7e12

007614
D07620

007650
007656

007660
007666
007672
007700
007706

0077i0
007714
007720

007746

007750
007756

007760

007762
00776¢&
007774

RT CLk_7S

30-JAN-78

Q12777
012737
0127727
012777
000137
005037
032777
001404
005377
005077
000137

017701
042701
022701
001557

00146M

Q127727
017701
012777
012777
00000e

013704
017701
042701

000002

017727
000002

00Co00

005037
Q12727

012700

T

09:34

000200
12?2777
141521
0o0113
007432
006606
000004

177026
177020
007422

177036
177600
00000~

000011

00004

007560
176730
gooooc
000131

006634
176702
000300

006634
006632

007660

176646

00e&10
007750
0Ceb4e

MACY11l 30R(10Se)

006632
006634

176750

176740

171102
171072

1768660

007760

176€£32

3%:

4%

KINTR:

KIN:

KINIZ:

CLK:
CLKl:

KINI:

13-

HOLDIT:

HOLD:

KOUT:

I03
30-JAN-78 09:35 PAGE 34

SUBROUTINES

8200, aCKVS!
#-1_ o8CLKFLG
wi4l521 acsB1
oéxgeacsnl :TURN ON CL¥F 2
W

aléLKFLG :CLEAR CLk 2 IF PRESENT
84, oSR
ys

JCSR1
9csp1
WARITA

JKLBR, %1 :KEYBORRD INTERRUFT H&MOLER
8177600, %1 :STRIP JUNK
87, %1 ;1S CHAR'A tG(CONTROL-G)”
CNESWR :IF YES,GO TO CNGSWR
;%é,zl IS ITACNTRL I ?

824, %1 :IS IT A CNTRL T 7
kout

JCSR s HANDLER FCR CTRL I
acse :SETUP TIME OF DAY
8-6, JUCNT
sHRS 1, JECNTL : INPUT
LST
MST
sKINI, 3KVEC

SKINTR, QKVEC :QWARIT A CHAR T2 START
SKDBR, “1
80, 9C58 (OLK 1
8131, 3CSR

JCNT1, 74 .STORE TIME OF D#n
axoen,Ax
.300,41
“1,(74)+

%4’ J8CNT1
?gCNT

sKINI2, 3KVEC

JKDBR, J#HOLD ) :DUMMY INTERRUPT SERVICE ROLTINE

JsINTFLG : INPUT HANDLER FOR CTRL T
$HOLODIT, aKVES :SET DUMMY VECTOR
#HRS T, %0 :GET TIME OF DAY INTS

gL SC34



cZKWBHO KW1l-P RT CLK _7S7Y
CZKWBI.P11 30-JAN-78 09:34

1559 010000 012703 006662
i560 010004 012704 177770
1s6! 010010 012023
1562 010012 00S204
1563 010014 00137S
1564 010016 017704 170762
1565 010022 005737 006610
1s66 010026 0013SS
1567 Q10030 005737 007674
1568 010034 001416
1569 010036 163701 007674
1§70 010042 006301
1571 010044 006301
1572 010046 023727 007674
1873 0100S4 00140S
1574 0100S6 000301
157S 010060 023727 007674
1576 010066 001001
1577 010070 006301
1578 010072 005000
1579 010074 003
1580 010076 Cl2704 0i03Se
1s81 0101Ge 00570l
1582 010104 100001
1583 010106 061403
1584 010110 006301
1585 010112 005724
4686 010114 005200
15¢7 010116 022700 C0O0O0Q7
1588 010122 001367
1589 0l0le4 060337 006700
1§90 010130 000137 010772
1581 010134
1592 010134 010246
1593 010136 010346
1594 010140
1595 010140 00S037 006702
1596 010144 005003
1597 010146 004737 010324
1598 010152 012702 006704
1599 010156
1600 0101S6 105777 176442
1601 010162 100375
1602 010164 017701 176432
1603 010170 042701 177600
1604 010174
1605 010174 105777 176414
1606 010200 10037S
1607 010202 010177 176404
1608 010206 122701 000025
1609 010212 00175
16i0 010214 122701 00001S
1611 010220 0014]12
lel2 0l0222 122701 000012
1613 0l022e 001407
lel4 010230 005203

MACY11l 30AC10S2)

164217

177742

19:

108:

39:
°cs:

Ss:
6s:

4s:

CNGSWR:

SETBYT:

CKCSR:

Ss:

JO3
30-JAN-78 09:35 PAGE 35

SUBROUTINES

MOV 8HRS A, %3 : WwORK AREM
MOV s-10, %%
MOV (%004,(" 3)+

INC 7Y

757 dnlntric :SEE IF CLK HARS INTERRUPTED IN THIS TIME
BNE KOUT :CALC VALUE OF CTR .
TS QACLK+2 : 1S CLOCK RUNNING AT j0OKHZ °
BEQ 2s
SUB S8CLK+2, %1 :SUB INIT VALUE
ASL %1
RSL %1
CMP JRCLK+2, #-135B1 :1S CLOCK RUNNINf AT 10kHZ °
BEQ 33
SWRB 71
cMP JUCLK+2, 8-36 ;1S CLOCK RUNNING AT SGHZ ?
BNE 2s
ASL %1
CLR pAT)
CLR A
MOV #TABL, “4
TST %1

BPL 4$
ADD 94, %3
ASL %1
TS7T (“4)+
INC %0

ADD %3, J4MSTA :ADD VALUE OF CTR TQ MS~
IMP dnllke

MOV %2,=-(6) :SAVE R2
MOV %3, -(6) :SAvVE R3

CLR TMPSWR :CLEAR TEMP SWR
CLR %3 :CLERR R3
JSR PC, CRLF :PRINT (CR> <LF>
MOV #BYT1, %2 :INIT R2 TO IST BYTE LOC

1518 JKCSR : 1S CHAR TYPED”?
BPL CKCSR $1F NOT,WRIT
MOV JKDBR, 1 SELSE MOVE THE CHARR TO Rl
BIC 8177600, «1 :STRIP JUNK

1518 JPCSR
BPL S ;
MOV %1, dPDBR
CMPB 825 1 ;IS CHAR tU (CONTROL-U)"
EQ SETBYT :1F YES,START OVER

CHMPB 815 %1 SELSE IS IT <CR>?
BEQ SWDONE :IF EQUAL,GO TO SWDONE
CMPB 812, %1 (1S IT «LF>»
BEG SWOONE :IF EQUAL,GO TO SWDONE
INC 3 :INDICATE A CHAR INPJTTED

cEL JC3S
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P
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T
I0 kiWll-P RT CLK 7ST MACY1l 30R(1052) 30-JAN-78 09:35 PARGE 36

P11 30-JAN-78"09: 34 SUBROUTINES

010232 042701 17777 BIC 8177770, %1 :LERVE ONLY BINRRY 8 IN R]
010236 110122 MOVB %l,(2)+ 'MOVE @ TO PROPER BYTE LOC
010240 022702 00e712 CMP 8BYT7. %2 :1S R2 PAST BYTE ADOR
010244 001344 S LDONE BNE CKCSR :IF NOT,GO BACK FOR nnorusp CHEF
010246 WDONE : .

910528 091490 BEC 30s RSB r T e1 14
818335 012703 006704 os MOV #BYT1, %3 SINIT Ré TO 1ST BYTE ADDR

1 109:
010256 152337 006702 BISB (34 TMPSWR :SET LOW 3 BITS OF TMPSWR
010262 020302 CHP 3 48 :1S R3 EQUAL BYTE ADDR IN R2”
010264 001407 BEQ aot :IF YES ,EXIT
010266 006137 006702 ROL TMPSWR IELSE
010272 006137 006702 ROL TMPSWR ISHIFT
010276 006137 006702 ROL TMPSWR :NEXT 3 BITS UP
818382 000765 208 BR 103 'AND GO GET ANOTHER
1 ] :

8{83?3 013777 006702 170532 20 MOV TMPSWR, 9SR :SET UP NEW SWR

010312 012603 MOV (6)+,%3 ;RESTORE R3
010314 012602 MOV (6)+ %2 'RESTORE R2
010316 004737 010324 JSR PC,CALF 'PRINT (CR><LF>
010322 000002 RTI

010324 CRLF:
010324 105777 176264 1578 JPCSR ;1S TTY RERDY?
010330 100375 BPL CRLF *IF NOT,WAIT
8{8338 012777 000215 176252 105 MOV 8215, 9PDBR 'ELSE TYPE <CR>

010340 105777 176250 TSTB JPCSR ;1S TTY RERDY?
010344 100375 8PL 108 'IF NOT,WAIT
010346 012777 000212 176236 MOV 8212, JPDBR 'ELSE TYPE «LF>
010354 000207 RTS PC

010356 000510 TABL: 328. : TABLE FOR WORK AREA
010360 000244 164,
010362 000122 82.
010364 0000SI 41,
010366 000024 20.
010370 000012 10.
0108372 000005 5.
010374 0O0OC3 3.

010376 000510 TRBL1: 328. : 100KHZ TIME TABLE
010400 000244 164.
010402 000122 82.
010404 0000S]
010406 000024 20
010410 0000I2 10
010412 000005 g
010414 000003 3

010416 000632 TRBL2: Y410. : 10KHZ TIME TRBLE
010420 000315 205
010422 000146 102,
010424 000063 1.



CZkWBHO KW1l-P RT CLK TST

CZKWBI.P11

1671 010426 000032
1672 010430 000015
1673 010432 000006
1674 010434 (000003
1675
1676 010436 001025
1677 010440 000413
1678 010442 000205
1679 010444 000103
1680 010446 000041
1681 010450 000021
1682 010452 000000
iggg 010464 000000

1685 010456 000S00
1686 010460 000240
1687 010462 000120
1688 010464 000050
1689 010466 000024
1690 010470 000000
1691 010472 000000
1682 010474 000000
1693
1694
1695
1696
1697 010476 012737
1698 010504 062737
1699 010Sl2 022737
1700 010520 003005
1701 010522 162737
1702 010530 005237
1703 010S34 062737
1704 010542 022737
1705 010550 003011
1706 010552 162737
1707 010560 005237
1708 010564 022737
1709 010572 001401
1710 010574 0O0CO2
1711 010576 012737
1712 010604 005237
1713 010610 022737
1714 010616 1401
1715 010620 0002
1716 010622 012737
1717 010630 005237
1718 010634 022737
1719 010642 005401
1720 010644 0
1721 010646 012737
1722 010654 005237

1723 010660 022737
1724 010666 801401
1725 010670 000002
1726 010672 012737

30-JAN-78 09:34

1772777
000044
000144

00014y
006660
poi1217
0017s0

001750
006654
00ogz2

000060
006652
000066

000060
006650
000072

000060
006646
000066

000060

MACYl1l 30R(10S2)

006610
006656
006656

006656

006660
006660

006660

006654

006654

00e6S2

006652

006650

006650

006646

006k4E

TRBL3:

TABLY:

U
H
 
X m
u

O
C
)
 
=
=

r
 
—
—

X
X
 
I

CLKY:

2s:

13

RO

OF

.03
30-JAN-78 (09:35 PAGE 37

SUBROUTINES

2b.
13.
6.
3.

533.
267.
133.
6.
33.
17.
0.
0.

320.
160.
80.
40.

20.
0.
0.
0.

ungs KEEPS THE 24 HOUR

MOV #-1,38INTFLG
ADD 836.,98LST
CMP 3100 ,88LST
B8GT CLKY
SuB #100.,38LST
INC JuMST
ADD 8655. , J8MST
cMP #1000, , 3sMST
BGT 2s
SUB 81000. ,38MST
INC Jasece’
cMP 072 JuSEC2
BEQ
RTI
MOV #60, J8SEC2
INC 98SEC]
CMP %66, JUSEC!
BEG . +4
RTI
MOV %60, J¥SEC!

INC asmine
CMP 872, 98MINE
BEQ .44
RTI
MOV 860, JWMINS

INC JsMiNI
CMP oss JSMINI
BEQ .+4’
RTI
MOV 860, dsMIN]

;60HZ TIME TARBLE

:SOHZ TIME TRBLE

;CLOCK INTERRUPT SERVICE RCUTINE
LSB TO LST
IT OVER FLOW

MST
MSB TQ MST

IT OVER FLOW

SECOND
10 SECONDS ELAPSED

MSB OF SECOND

60 MIN ELRPSED

MSB OF MIN

60 MIN ELAPSED

cEQ 0037



CZkWBHO KWil-P RT CLK TST

CZKWBI.P11

1723 0{0;15
171731 81 752
1;33 010724

1
i gl
1735 010742

173 81 794
173 10752
1738 010754
1739 010756
1740 010762
1741 010770
1742
1743
1744
1745

1746 010772
1747 011800
1748 011002

1749 011010
1750 011014
1751 011022
1752 011024
1753 011026
1754 011034
1755 011040
i;Sg 0{{046

7% 8l
.59 011060
1760 011064

1725 011876
1764 011104
1765 011110
1766 011116
1767 011120
1768 0l1122
1769 011130
1770 811l34
1771 11142
1772 011144
1773 011182
1774 011154
1775 011156
1776 011164
1277 011172
1778 011174
1779 011202
1780 011204
1781 011206
1782 011212

30-JAN-78

833537
00191;

883531
00000§

818242
000002

2787
1401

000002

000002

022637

ey
ey
001401
00Q47S
012737
005237

012737

09:34

BBBBEA
000062

BB88E8
000072

006642
000060

001750

001750

806672

000060
006672
000066

000072

000060
006666
000066

000060
006664
000064

000062

000060
000060

0oca7e

006662
000060

MACY1l 30R(10S2)

006644

ooeb4e

BBEEuS
006644

006644

006700

006700

006674

006674

006672

006672

006670

006670

00666B

006666

006664

006662

006662
006664

006664

006664

NEWTM:

CLKe:

29:

NEWT:

MO
30-JAN-78 (09:35 PAGE 38

SUBROUTINES

L
aounge
864, J#HRS2

NEWTM
862, 98HRS]
.4

HA R
872, 38HRS2
.+4

Jd8HRS|
#60, I8HRS

oéOOO..aoMSTR

#1000.,d8MSTR

173" 5iSecan
.44

ENDIR
860, 98SEC2A
J8SECIA
866, 38SECIA
. +4

ENDIR
86 g.SEClQ

. J8MINCR
272,d8MINCA
.4

ENSIR
860, asMIN2A
JsMiNLA
866, 98MINIR
. *Y

ENDIA
860, a8MINIR
HRS2A
'E“ JWHRS2A
NEWt
862, 38HRS 1A
L +Y

ENDIA
860, 38HRS 1A
860 98HRS2A
ENDIA
872, J8HRS2A
. +4

ENDIA
J8HRSI1A
%60, d#HRS2A

3

: INC LSB OF HOURS
IS LSB A 4

;IF YES, IS MSB AR 2

; 1IF 24 HOURS RESET
;ESB QNB gSB OF EOURS
:IF NOT 4 IS IT 10 HOURS

:YES INC MSB OF HOURS

:THIS ROUTINE IS THE WORK

{AREA ROUTINE AND IS THE
;gQHE A NT RREPT HANDLER
;SERVIC OUTIN

SE% 0038



NO3
CZKWBHO KWll-P RT CLK TST MACY1l 30A(10S2) 30-JAN-78 09:35 PAGE 39
CZKWBI.P11 30-JAN-78 09: 34 SUBROUTINES SEG 0039

1783 011220 012?77 011266 175370 ENDIA: MOV 8CR, 9PVEC :SET UP FOR PRINTER OUTPUT
1784 0ile2e 012737 17?7776 006636 MOV #-2, J9CNTB
1785 011234 012737 006662 006634 MOV sHRS1A, SaCNT1
1786 Oli24e 012737 177767 006632 MOV s-11, J8CNT
1787 011350 0127?77 000000 175334 MOV 80, 9PDBR
1788 011256 012777 000100 175330 MOV 8100, 9PCSR
1789 011264 000002 RTI

1537
1792 011265 012777 011304 175322 CR: MOV #LF, JPVEC :OUTPUT R
1793 011274 012777 000215 175310 MOV 8215, aPOBR
i;gg 011302 000002 RT1

1796 011304 012777 011322 175304 LF: MOV #PINTR, JPVEC :OUTPUT LF
{;gg Siigég 868655 0oo2le 175272 g$¥ s212, 9PDBR

1799 011322 005237 006632 PINTR: INC JUCNT :PRINT TWO DIGITS FOLLOWED
1800 011326 00141iY BEQ DONE :BY COLON UNTIL TIME OF
1801 011330 005737 006636 TST CNTB :DAY 1S PRINTED
1862 011334 001420 BEQ COLON
1803 011336 013704 006634 MOV JUCNTL, %4
1804 011342 012477 175244 MOV (74)+, aPDBR
180S 011346 010437 006634 MOV 74, aulNT1
1806 011352 005237 006636 INC JulNTB
1807 011356 000002 RTI o
1808 011360 012777 011414 175230 DONE: MOV #PER, JPVEC :WHEN DONE PRINT *.
1809 011366 012777 000056 175216 MOV ¥S6, 9PDBR
{g{? 011374 000002 RTI

1812 011376 012737 177776 006636 COLON: MOV 8-2, J8CNTB
1813 011404 012777 000072 175200 MOV 872. JPDBR
igi; 011412 000002 RTI

1816 0l1414 005037 006636 PER: CLR JUCNTB :PRINT MSB OF MILLISEC
1817 011420 000250 CLN
1818 011422 013737 C06700 006634 MOV JAMSTA, JUCNT|
1819 011430 012737 177767 006632 MOV #-9., JCNT
1820 011436 162737 000144 006639 1S: SUB 8100, 98CNT1
1821 011444 100406 BMI 2s
1822 011446 005237 006636 INC JSCNTB
1823 011452 005237 006632 INC JUCNT
1824 011456 001367 BNE 18
1825 011460 0OO40M BR 3s
1826 011462 062737 000144 006634 2%: RDD 8100.,38CNT!
1827 011420 000250 CLN
1828 01.472 062737 000060 006636 3§: ADD 860, JWCNTB
1829 011500 0127?77 011516 175110 MOV #NUFML , JPVEC
1830 011506 013777 006636 175076 MOV JUCNTH, IPOBR
iggé 011514 000002 RTI

1833 011516 012777 011600 175072 NUML: MOV #NUM2, JPVEC :PRINT LSB OF MILLISEC
1834 011524 005037 006636 CLR JaCNTB
1835 011530 000250 CLN
1836 011532 012737 177767 006632 MOV #-9., J8CNT
1837 011540 162737 000012 006634 1§: SUB 810, JuCNT]
1838 011546 100405 8MI 33
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1839 011550 005237 006636 INC J8CNTB
1840 011554 00S237 006632 INC Q8CNT
1841 011560 001367 BNE 1S
1842 011562 062737 000060 006636 3%: ADD oso JUCNTB
1843 0115720 0137?77 006636 175014 MOV JechTB, PDBR
{g:g 011876 000002 RTI

1846 011600 012777 007560 175020 NUM2: MOV SKINTR, IKVEC :RESTORE KEYBOARRD VECTOR
1847 011606 000002 RTI
184
1843
1850
1851

1823
1854 011610 032777 000010 167226 DELADJ: BIT #10, 3SR :TEST FOR SR3=1 WHICH INL.CATES
1855 111760, 11770 &11/45 WITH MOS
1856 011616 001001 BNE 18 :RDJUSY DELAY TIMES
1857 011620 000207 RTS %7 :NO ADJUSTMENTS REQUIRED
1868 011622 012701 001034 1§ MOV 8ADJ Rl :GET START OF REG. FOR ADJUST
1859 011626 012700 001024 MOV ®DEL !, RO :GET STARY OF REG. TO ADJUST
1860 011632 012702 001032 MOV IDELH R2 :GET END TARG OF RDJUSTMENT
1861 011636 062702 000002 RDD :UPDATE END CHECK
1862 011642 012120 2s: MOV (Rl)4 (RO)+ :UPDATE DELAY COUNTS
1863 011644 020200 CMP R2,RO’ :ARE WE DCNE
1864 011646 001375 BNE 2s :NO CONTINUE UPDATE
{ggg 011650 000207 RTS %7 :ADJUSTMENT MADE

{ggg 011652 013746 000004 SWARDJ: MOV 84, - (%6) -3235 sonrsur OF TRRAP

1869 011656 012737 011676 000004 MOV 8SWARDJ 1, de4 'SET UP NEW TRAP VECTOR
1870 011664 00S777 167154 TST JSR STEST FOR SWITCH REG.
1871 011670 012637 000004 MOV (%6)+, 984 'RESTORE STACK NO
1872 :TIME OUT ARCCONEC.
}gga 011674 000207 RTS %7

1875 (011676 022626 SWADJ1. CMP (7B)+. (%b)+ : UPDARTE STACK
1876 011700 012637 00000H MOV (76)+. 984 :RESTORE TRAP VECTOR
1877 011704 012737 000176 001044 MOV #SOFT4R, SR ‘SET SWITCH REG. (SR) TO
1878 :EQUAL SOF TSR
}gég 01i712 00020/ RTS v 'RETURN TO CALLER

1881
18e2
1863 200coi .END
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RDJ 001034 CYG] ] 1858
BEGIN 001150 yse S00s 516 1134 1212 1224 1313
BEGIzé 88?838 :g? 1633: 1179 1196 1208 1214

SE?E = 000776 q;go 484 S00 8S0 865 880 89s 1143 iel7v 1418 1430 1442 1454
4

BYT! 006704 14068 1598 léee
ByTe 006705 14078
BY13 006706 1408%
BYTH 006707 1409
BYTS 006710 14108
ByYTH 006711 141l
BYT? 006712 14128 1617
CACL O044M4E 1016 10278 1058 1083
Ce = 177776 44Se 629 830+ 853# 868+ 884 1088+ 1104 1287
gzgga gogigg %ggg; }eg?' }E?g' 1264 1265# 12748 1277
o ]

CKV 10 4638 8345 854+ 869% 887 899# 948 9c2» 975+ 114Se 1482+
CKVS 001010 Yo4s g3l 9S3» 1148 1146% 1483
CKVS1 006604 13728 1S03#»
Crvi 006602 13718 1802#
CLK 007672 1421 % 1433+ 1445 1467% 16378 1567 1569 1872 1875
CLKFLG 006606 1373s 1488#% 1499 1504+» 1508#%
CLKI 010476 1482 1697
CLKON 007434 1493 149Ss
CLKSER 004240 352 979s
CLKXIT 004o44 981
CLK] 00?700 l4eos 1434% 14464 1458% 1538s
CLke 010772 1590 17468
CLK3 010504 l42bs 1438% 14S0* 1462 1698
CLKY 010534 1427+ 1439# 1451 1463% 1700 17038
CNGSWR 010134 1518 15918

CNY 006632 9S1# Q72x 973 1383s 1528+ 1S46» 1786#% 1799# 1819+ 1823 1836+ 1840+ -
CNTB 006636 13858 1784# 1801 1806#% 1812% 1816% 18ces 182064% 1830 1834+ 1839# 1842+ 1845
CNTL 006634 13848 1529+ 1541 1545 1785% 1803 180S# 1818# 1820#% 1826% 1837#
COLON 011376 1802 181°s
c 011266 1783 17928
CR.F 010324 15897 1636 1639 164,
ZSB 001002 4618 S36# 37 S49¢ -13-1 568# c8e* b43» 651 660 b72% 68S» 698+

714% 731 7484% 765% 780+ 797% 8lSx» 833 8S6# 871# 866+ 900+ 927%
954» 1001# 1009 1043 1051#» 1068# 1076#» 1089# 1105# 11S0# 1164+ 1185# 1198+

csBl QOBS7Y 1021x 13ces 1201 1S 15128- [ ¢ [ )

Sk 001000 4608 Sels €23 6S7» S67» S71#» §72 S73x S74 S89# S90 S33» sS4
€97# S98 601 602 607 608 bllw ie 6l7» 618 Y-8 &ee 630+#
631 634 b4l bYYx 645 649 AL 653 654 658#» 6bl# bbos
& Zin 748 gY4# 87# 97% 99+# 70 705# T3 7)G% 717 72l»
30+ 3en 3 38« Y7s Yo% S1 7554 764% 766# 768 772% 779%

781# 783 787» 796% 798+ 804« 8lys 8l6# 818 Been 832 835+
839 842 849+ 855# 857# 861l 864+ 870% 872#» 876# 878#% 885» 888#*
892 B4 901 # 905 9lls 928#% 935+ 955+ 976% 1000#» 1002#% 1004 1008»

1010#% 1012 1042+ 1044+ 1046 1050% 1052 1084 1067+ 1069 10?1 1075+ 1077#
1079 1087% 109C# 1094 1096+ 1098#% 1099 1106# 1110 1112% 1118 1153# 1162+
1167# 1176# 1187 1194+# 1200# 1207# 1240 1490#» 1526+ 1538#

CSRY 001312 5e0 Sc?7
CSR! 30eE7¢ 1020+ 1022+ 1023 1369 1506+ 1S11»
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MST 006660
M3TQA 006-00
NEWT 011174

NEWTM 010744
NOP = 200240
NOMl 011516
NUM2 011600
0cY 006076
OCTP _ 006102
OCTPRT 005766
0CT1 006006
0CT2 006024
PCSR 006614
FOBR 006612
PER 11414
PINTR 011322
PRINT 005650
PRINTI 005764
PSid 006640
PVEC 006616
PVECS 006620
PWROWN 005610
PWRF1 005572
PWRF2 005608
PWRRTN 005696
PWRUP 005620

RETURN 006264
SCOPE = 104400

SCOPEB 006136
SCOPEC 006150
SCOPEF 006250
SCOPEG 006236
SECI DO6bSe
3ECIA 00BB7E
SEC 006654
SECeA_ 0O0BS7Y
SETBYT 010140
SOF TSR= 000176
SP3 006120
SP3a 006132
SR 001044

START 007412
SWwADJ 011652
SWRDJ] 011676
SWOONE 010246
TABL 010356
TABL1 010376
TABL2 010416
TRBL3 010436
TABLY 01045g
TSR 001014
T0BR 001012

TEMP 00102C
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1420 1432+ 1444 14S6#
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581 S8e8 606 616
44 763 778 793
1041 106M4 1086 1103

937 1181 1195 1228
1870 1877
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TEMP! 001016
TIKTIK 004246
TMPSWR 006702
TOP 006266
TOP} 006300
T0P2 006332
TRPAK 005204
TSTEND 00S134
TYPE Do42S0
M 001254
"1 001334
0 002226
Ti0R 00e2es0
T11 002304
T1i11lR 002324
Tie 002360
T12AQ 002410
128 002436
13 00244¢e
T13R/ 002476
v138 002SeH4
Tid 002€ 34

TI4R 002572
T.MB 002620
T18 002630
T15A 002670
v1E8B 002716
Tle 002726
T16A 002756
TIED 003004
T.7 003014
T17R 003044
T17B 003072
718 003102
T18A 003140
7188 003166
T19 003176
T19R 003236
198 003266
20 003276
v20R 003366
121 UuJg“eco
T21R 003Sle
Tee 00352
T2eR 003602
123 003616
T23R 03702
YZ23RR 003662
M=) 003712
124k 002744
TeMB 0023774
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843 g4t 858+
10e7 103S» 1043 1074

1028 1057+ 1082+

1629# ie3de

686+
770+

859+
1091+

&9i»
785«
B74s

1107+

SE% 004



GO4
CZKWBHO KW11-P RT CLk TST MACY11 30R(10S2) 30-JAN-78 (093:35 PAGE 46
CoKWBI.P1L 30-JAN-T8 09:34 CROSS REFERENCE TABLE -- USER 35YMBOLS

T24C 004010 907 22
T240 004076 334 947
128 o0NeeH 926 977 9968
T25R 004502 1018 1041
126 04616 10648
L= 004740 999 1066 1086#
12TR 00S040 1103
128 005256 1152 1161
T28A 005270 11548 1156
129 005336 11668 1178
T29R 005350 1168¢ 1170
73 001414 S49s 131
T3R8 001442 5568
T3B 001504 S6bs
130 00S4SE 1188 1193

v31 005536 12018 1206
Ty 001572 SBls

b 001614 S88s
T6 001712 o068

T 0017S0 blbs
19 002006 628
T9A 002052 6408
WRITA p07422 14928 1500 1S13

WRITB 007432 14948 1507
XOR 001230 492 Sles
¥ORA 00F.254 1296 13108
XIRFLG 00.ese 495+ S1S#» 7ee 794 1068 1178 1293
XORM 00654C 497 1360s

= 311714 43S 437 Y4es 4S0s 459 s38 543
$39 603 609 613 619 623 632
708 7eMN 741 758 7?5 790 807
1109 1116 1123 1126 1158 117 1182
1276 1319 1324 1328 1331 1336 1343s
1724 1731 1737 1751 1756 1761 1766

~BS. CliTi< 000

ERPRORS DETECTED: O

-ZKHBI BIN,CZFWBI.LST'CRF ‘SCL NL:TOC=CZKWBI.PL1
PUN-TIME: & 4 .b SECONDS
RJN-'IHE RATIC: 210/7 27.6
CORE _SEC: 9 17 PRGES.
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