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ICENTIFICATION 

PRODUCT CODE: MAINDEC-11-D2KWB-G-D 

PRODUCT NANE: KWLI-P REAL TIME CLOCK TEST 

DATE RELEASED: DEC. 21,1975 

MAINTAINER: DIAGNOSTIC GROUF 

AUTHOR: JOHN RODENHISER’JIM LACEY 

REVISED BY: W.F.KELLICKER AUG 39,1974 

M SORES = NOVIL'1978 
COPYRIGHT (C) 1973,1974,1975, DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 

THE INFORMATION IN THIS STATEMENT IS SUBJECT "0 CHANGE 
WITHOUT NOTICE AND SHCULD NOT BE CONSTRUED AS A 
COMMITMENT BY DIGITAL EQUIPMENT CORPORATION. 

ACTUAL DISTRIBUTION OF THE SOFTWARE DESCRIFED IN THIS 
DOCUMENT WILL BE SUBJECT TO TERMS AND CONDITIONS TO 
BETO IN SOME FUTURE DATE BY DIGITAL EQUIPMENT 

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

THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A LICENSE 
TO USE ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITH 
INCLUSION OF DEC’S COPYRIGHT NOTICE) ONLY FOR USE IN SUCH 
By nee EXCEPT AS MAY OTHERKISE BY PRIVICED IN WRITING 
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1.0 

4.3 
#ENOTE: 

ABSTRACT 

S_ PROGRAM TESTS THE ROUT REAL TIME CLOCk. IT CONTAINS 

SRD actA EOURDEGS MEL HRD, Te CPTEGS 
TOR ADDRESS USyA ipo, “10KHZ, CINE AND 
EXTERNAL FREQUENC 

REQUIREMENTS 
EQUIPMENT 

POP-11 WITH KW1I-P 

STORAGE 

THIS PROGRAM OCCUPIES MEMORY FROM O TO 11626. 

Lomo iNe PROCEDURE 

PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE FCLLOWED 
1. ABSOLUTE LOADER MUST BE IN MEMORY. 
2. PLACE BINARY TAPE IN READER. 
3. LOAD ADDRESS #7500 i# DETERMINED BY LOCATION OF LOROER: . 
4. PRESS “START” (PROGRAM WILL LOAD). 

STARTING PROCEDURE 
CONTROL SWITCH SETTINGS 

SET SiW=! TO SUPPRESS TECTE LISTNG EXTEOND Feeaeysy 

SET SWo=1 TC INCLUDE REPEATABILITY TEST ToS 8 Tob IF COW IS PRESENT 

STARTING ADDRESSES 

200 BASIC TEST 
cO4 RESTART ADDRESS-PRIMARILY USED BY XOR TESTER 
210 TIMING TEST 
214 DOUBLE OR SINGLE REAL TIME CLOCK TEST. 1Q0KHZ. 
220 DOUBLE OR SINGLE REAL TIME CLOCK TEST. AGKHZ. 
224 DOUBLE OR SINGLE REAL TIME CLOCK TEST. 6CHZ 
230 DOUBLE OR SINGLE REAL TIME CLOCK TEST SCH2 

PROGRAM ANO/OR OPERATOR ACTION 
IF _NO HARDWARE SWITCH REGISTER IS AYATLAGLE THE PROGRAM Wiue 
AUTOMATICALLY USE THE CONTENTS OF LOC. 176 AS THE SOFTWARE SWITCH REGISTER. 
THE USER SHOULD SET UP THIS LOC. BEF ORE STARTING THE PROGRAM. 

LOAD PROGRAM INTO MENORY 
SE eRe RE OISTER TO STARTING ADDRESS - 

a TO SUPPRESS EXTERNAL FREQUENCY TESTS SET SwWO=1. 

PROGRAM WILL BEGIN TESTING 

OPERATING PROCEDURE 
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lll S.1 GHERAT LONAL SWITCH SETTINGS 
112 S.1.1 BASIC TEST 
114 WITH TCH HRU 1 WN) THE PROGRAM WILL PRINT QUT 
+? on ERS ake HER aes itn ther Eb? BELL WILL RING i SET TON 

1M? 
118 SWITCH BET TINGS ARE: 
119 SW15=1 OR U HALT ON ERROR 
129 atest OR Up’ Eee LOOP 
lel SW13=1 OR UP...INHIBIT PRINTOUT 
lee SWli=zl OR UP...SINGLE ITERATIONS ONLY 
le3 SW4Y =1 OR UP...ENABLE SYNCHRONIZATION TES;S 
te4 SW3 =] OR UP...ADJUSTS DELAYS FOR 11/70 OR 1174S WITH MOS OR BIPOLAR MEMORY 
is? SWe =] OR UP...CLKe PRESENT-EXECUTE REPEATABILITY TESTS 

ise 2 SUBROUTINE ABSTRACTS 

ig S.2.1 SCOPE 

13: THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUB-TEST IN THE 
132 BASIC TEST SECTION. IT RECORDS THE STARTING ADORED? OF EACH 
133 SUB-TEST AS IT IS BEING ENTERED. IF A SCOPE LOOP IS REQUESTED. 
123 IT WILL JUMP TO THE START OF THE SUS-TEST INDICATED BY “SCOPE”. 

13% S.2.2 HLT 
¢ 

138 THIS SUBROUTINE CALL PRINTS THE ADDRESS THAT TAGS THE FAILING 
139 SUB-TEST AND THE CONTENTS OF THE CONTROL AND STATUS REGISTER, 
140 COUNTER, AND “TEMP”. 
142 
i43 b. ERRORS > 
te 6.1 ERROR PRINTOUT FORMAT 

14 WITH SW1320 (OR COWN) THE FCLLOWIG PRINTOUT WILL APPEAR ON 
1a AN ERROR: 

149 PC STATUS COUNTER TEMP 
150 XXXXXX —XXXXKKX XXXKXX — XXKXXKX 

152 PC = ADDRESS OF TEST WHERE ERROR OCCURRED 
183 STATUS = CONTENTS OF COMMAND AND STATUS REGISTER AT TIME OF ERROR 
1S4 COUNTER = CONTENTS OF COUNTER AT TIME OF ERROR 
155 TEMP = CONTENTS OF ADDRESS “TEMP” USED BY SOME TESTS. 

1S7 NOTE: NOT ALL OF THE INFORMATION PRINTED IS INTENDED 
152 ; TO BE USEFUL FOR EVERY TYPE OF ERROR. THIS IS SIMPLY 
153 A STANDARD ERROR REPORT FOR ALL ERRORS. THE OPERATOR 
160 MUST REFER TO THE PROGRAM LISTING AT THE ADDRESS OR 
ips THE ERROR FOR A DESCRIPTION OF THE CAUSE OF THE ERROR. 

163 6.2 ERROR RECOVERY 

16S WITH SWITCH 15=] (OR UP) THE PROGRAM WILL HALT ON AN ERROR. 
166 DEPRESS “CONTINUE” TC RESUME TESTING. 
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9.1 

RESTRICTIONS $ 

OPERATIONAL RESTRICTIONS 

FOR PURPOSES OF TESTING THE EXTERNAL FREQUENCY SELECTION IT 
1S NECESSARY TO SUPPLY A KNOWN FREQUENCY TO THE EXTERNAL FRE- 
QUENCY INPUT. THIS PROGRAM USES THE INTERNAL 60H2 FOR ITS 
SOURCE. 10 00 THIS IT IS REQUIRED THAT A JUMPER WIRE GE CON- 
NECTED BETWEEN PINS CF1 AND DAL OF THE SLOT IN WHICH THE CLOCK 
MOGULE JS INSERTED. IF THIS 15 NOT DONE, THEN THE PROGRAN MUST 
ALWAYS BE RUN WITH SWO=l TO SUPPRESS THE’ EXTERNAL TESTS. 
* JF A.SECONO.P CLOCK Jo BEING USED FOR TEST PURPOSES, SET 
rt St ToH REG = C00 84 70 ENABLE TESTS eS AND feb’ BURING 

MISCE ° ANEOUS 

Evo ald TIME 

BASIC TEST REQUIRES 11 SECONDS PER PASS WO ITERATIONS 66 WITH. 
TIMING TEST REQUIRES 4 MINUTES PER PASS. 
DOUBLE OR SINGLE REAL TIME CLOCK TEST-DETERMINED BY OPERATOR 
SUGGESTED EXECUTION TIMES ARE: 
1. IF THE SINGLE CLOCK TEST IS RUN WITHOUT BEING FOLLOWED . 

BY THE DUAL CLOCK TEST: 17 MINUTES FOR EACH FREQUENCY (1OOKHZ, 1OKHZ,60KHZ) 

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

NOTE: THIS TIME NOMINAL TIME FOR POP-11/05 
OTHER C.P.U.’S THE TIME WILL VARY 

PROGRAM DESCRIPTION 

THE PROGRAM CONSISTS QF THREE SEE TONE THE BASIC TEST THE 
TIMING TEST AND THE REAL TIME CLOCK TEST. THE BASIC TEST CHECKS EACH OF 
THE INDIVIQUAL BITS IN THE CONTROL AND STATUS REGISTER, COUNT SET BUFFER, AND 
COUNTER ALONG WITH PROPER OPERATION UNDER INTERRUPT CONTROL 
‘SINGLE OR REPEATED INTERRUPTS) COUNT UP OR COUNT DOWN, AND 
REPEATABILITY. THE TIMING TEST USES ALL CLOCK FREQUENCIES TO 
RING THE TELETYPE BELL AT 10 SECOND INTERVALS. 
THE CLOCK TEST PROVIDES A REAL TIME CLOCK 
WHOSE ACCURARCY CAN BE MEASURED AGAINST AN 
ACCURATE EXTERNAL SOLRCE. 

BASIC TEST 

TEST DESCRIPTION 

TO THRU 19 TEST THAT CSR, CQUNT SET SUFFER AND COUNTER 
BITS MAY BE SET ANID CLEGRED. 
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TiO THRU T11 TEST FIX(BITS) TO SINGLE CLOCK COUNTER. 

Tle THRU T1S TEST CLOCK TO COUNT UP. 

T16 THRU 119 TEST CLOCK TO COUNT DOWN. 

Te0 THRU Te4 TEST INTERRUPT MODES. 

TeS THRU Teb TEST REPEATABILITY BY CHECKING THAT THE COUNTER 
CONTAINS THE SAME NUMBER OF COUNTS OVER TWO 
EQUAL PERIOOS OF TIME. 

TIMING TEST 

THIS TEST USES THE REPEATED INTERRUPT MODE TO RING THE TELETYPE 
BELL AT 10 SECOND INTERVALS. FIRST THE BELL IS RUNG AT iC SE- 
COND INTERVALS FOR 1 MINUTE USING IDOHKZ, FOLLOWED BY 1 MINUTE 
AT 10KHZ FOLLOWED BY 1 MINUTE AT LINE FREQ. (G0HZ OR SOHZ) AND 
bye? 1 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 COMPUTER INTO AN 
ACCURATE DIGITAL “WALL CLOCK.” A NORMAL 
CLOCK’S le HOUR CYCLE HAS BEEN REPLACED BY 
A 24 HOUR CYCLE. 

EXAMPLES OF THE 24 HOUR CYCLE FOLLOW: 

ACTUAL TIME PRINTOUT 

HRS MINS SECS  TENTHS+HUNDRETHS OF SECS. 
MIDNIGHT 00 : OO : QO . QO 
8:32 AM 08 : 3e : 0 OG 
12 NOON le : 00 : QO . QO 
2:15 PM 144 : 15 : 00 . QO 
11:30 °F e3 : 30 : QO . QO 

ENTERING THE TIME 

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

THE MOST SIGNIFICANT HOUR DIGIT IS ENTERED FIRST. 
THIS DIGIT MUST BE A_ZERO, A ONE_OR A TWC. 
THE LEAST SIGNIFICANT HOURS DIGIT IS ENTERED NEXT FOLLOWED BY 
THE TWO MINUTES BigtT FOL Quen BY THE TWO SECONDS DIGIT. 
THE FRACTION 0 SECOND DIGITS ARE NOT ENTERED. THE 
USER WILL ENTER A TOTAL OF SIX DIGITS WITH NO SPACES, COLONS, 
OR ANY OTHER CHARACTERS BETWEEN DIGITS. THE USER MUST 
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273 ENTER A TIME THAT WILL OCCUR A HALF MINUTE OR MORE 
280 -. IN THE FUTURE, TO ALLOW ENOUGH TIME TO ENTER THE REQUIRED 
91 INFORMATION. —“GETER THE ZNFORMATION HAS BEEN ENTERED, |THE 
82 USER MONITORS THE TIME STANDARD. WHEN THAT STANDARD REACHES 

283 THE TIME ENTERED VIA THE KEYBOARD, THE USER HITS THE 
234 CARRAGE RETURN (CR) KEY TO START THE CLOCK. 
28S NOTE THAT THE CHARACTERS WILL NOT BE PRINTED 
8b QUT AS THE TIME IS BEING ENTERED. 

38 9.3.1.2 READING THE TIME 

230 TO PRINT THE TIME, DEPRESS THE CTRL KEY. WHILE HOLDING 
231 THE CTRL KEY DOWN, SMARTLY TAP THE T KEY. THE TIME WHICH 
292 CORRESPONDS T0 THE INSTANT THAT THE T KEY WAS DOWN. WILL 
293 BE PRINTED OUT. THE FORMAT OF THE PRINTOUT WILL BE SIMULAR 
294 TO THAT SHOWN IN THE 24 HOUR TIME EXAMPLE. THE 
23 ONLY DIFFERENCE WILL BE THE ABSENCE OF SPACES. 

oa” 9.3.1.3 TIME REFERENCES 

239 SINCE THE SYSTEM CLOCK IS MORE ACCURATE THAN MANY WRIST - - 
300 WATCHES. IT IS A GOOD IDEA TO USE AN ACCURATE TIME STANDARD. 
301 MANY TELEPHONE COMPANIES PROVIDE A NUMBER WHERE 
302 THE TIME. SYNCHRONIZED TO THE NATIONAL BUREAU OF STANDARDS 
303 RADIO STATION (WV), IS AVAILABLE. CONSULT WITH YOUR LOCAL 
304 TELEPHONE COMPANY TO SEE IF THIS SERVICE IS AVAILABLE IN YOUR AREA. 

0b 9.3.1.4 PROCEDURE FOR SINGLE CLOCK REAL TIME TEST. 

308 L. PERFORM THE BASIC TEST, PRIOR TO THE PERFORMANCE OF 
309 THIS TEST. PROCEED ONLY IF THE SASIC TEST HAS PASSED. 

2. LOAD ADDRESS 214 VIA THE SWITCH REGISTER, (1OOKHZ TEST) 

PLACE ALL ZEROS IN SWITCH REG., DEPRESS START 

EXAMINE YOUR TIME REFERENCE, AND SELECT A TIME THAT 
erat le YOU ENOUGH TIME TO ENTER THE TIME VIA THE 
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ENTER THE TIME, AS DESCRIBED PREVIOUSLY. 
320 ; ° 
321 6. START THE CLOCK (HIT THE CR KEY) AT THE INSTANT THE 
see TIME REFERENCE CORRELATES WITH THE TIME ENTERED. 

304 7, MONITOR YOUR TIME REFERENCE, EXACTLY 1 MINUTE 
325 FROM THE TIME YOU STARTED THE CLOCK, READ THE PROGRAM 
eb CLOCK AS DESCRIBED PREVIOUSLY. 

328 8. THE ONE MINUTE TIME ERROR SHOULD BE WITHIN ONE SECOND 
23 OF THE ACTUAL TIME. 

331 9. IF THE RESULT OF STEP 8 IS NOT WITHIN ONE SECOND 
332 ALLOW EXACTLY ONE MORE MINUTE TO PASS (FROM THE ORIGINAL 
333 START TIME). READ THE TIME AGAIN. IF THE TOTAL ERROR 
334 DOUBLED, THE BOARD IS DEFECTIVE. IF THE ERROR IS CONSTANT, 
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9.3.2 

RESTART THE TEST. 

10.# IF THE ONE MINUTE TEST WAS PASSED, ALLOW THE TEST TO 
RUN FOR EXACTLY 16 MINUTES MORE. AT THE EXACT END OF THE 
16TH MINUTE INTERVAL, REAO THE CLOCK. IT SHOULD 
BE WITHIN THREE SECONDS OF THE CORRECT TIME. IF IT IS NOT, 
THE BOARD IS DEFECTIVE. IN THE EVENT THAT THE DUAL CLOCK 
REAL TIME Test IS GOING TO BE PERFORMED, THIS STEP 
CAN BE OMITTED. 

11. LOAD ADDRESS 220 VIA SWITCH REGISTER, 
DEPRESS START (1OKHZ TEST) 
REPEAT STEPS 3-10 

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

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

NOTE THAT THE TIME CAN BE READ AT ANY POINT WITHIN 
THE TEST WITHOUT AFFECTING THE TEST. 

DUAL CLOCK REAL TIME CLOCK TEST 

THE USE OF A "EMPORARY CLOCK (REFERED AS COW) REDUCES THE TIME 
REQUIRED FOR THE REAL TIME TEST. THE SECOND CLOCK INTERRUPTS 
THE FIRST CLOCK EVERY FIVE SECONDS. THE DURATION OF THE COMBINED 
REAL TIMES TESTS, WHEN THE DUAL CLOCK TEST IS USED IS 
1 MIN : SO SEC/FREQ VERSUS 17 MIN/FREQ FOR THE 
SINGLE CLOCK REAL TIME TEST ALONE. 

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

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

TO CONVERT A STANDARD P CLOCK TO A “COW” MODULE: 

1. REMOVE JUMPER 94 
CSR=772560 
CSB=77eS6e 
CTR=772S64 

2. ADD JUMPER V8 
VECTOR LOCATION IS SO4 
PSW . ” S06 
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391 NOTE: THIS VECTOR I% IN FLOATING VECTOR SPACE,CAUTION IS ADVICED 
392 WITH RESPECT TO ALLOWING VECTOR CONFLICTS. 
94 
3 9.3.2.1 PROCEDURE FOR DUAL CLOCK REAL TIME CLOCK TEST 

397 1. LOAD ADDRESS 214, DEPRESS START (1Q0KHZ TEST) 

399 2. ENTER THE TIME VIA THE TTY KEYBOARD AS DESCRIBED PREVIOUSLY 

401 3. SET THE SWITCHES IN THE SWITCH REGISTER TO 0000S, 
402 THE TTY WILL PRINT THE TIME AT S SECOND INTERVALS 

404 4. CONSECUTIVE PRINTOUTS WILL BE WITHIN 5.00 PLUS OR 
40S MINUS .01 SECONDS OF EACH OTHER. ALLOW THE TEST TO 
405 RUN FOR AT LEAST TEN PRINTOUTS. IF THE TOLERANCE IS 
497 EXCEEDED, THE CLOCK IS DEFECTIVE. 

403 S. LOAD ADDRESS 220, DEPRESS START (10KHZ TEST) 

42 &. REPEAT STEPS 2-4 

413 7. LOAD ARODRESS 224, IF 6OHZ, OR 230 IF SOHZ DEPRESS START (LINE TEST) 

Hi5 8. REPEAT STEPS 2 8 3 

417 9. CONSECUTIVE PRINTOUTS WILL BE WITHIN 5.00 PLUS OR 
418 MINUS .O04 SECONDS OF EACH OTHER. TYPICALLY, AND 
419 5.00 PLUS OR MINUS .2 SECONDS WORST CASE, DLE 
420 TO POSSIBLE AC LINE FREQUENCY VARIATIONS. ALLOW THE 
42>] TEST TO RUN FOR AT LEAST TEN PRINTOUTS. IF THE TOLERANCE 
Hee 1S EXCEEDED, THE CLOCK IS DEFECTIVE. 

454 10. THIS KWL1-P DIAGNOSTIC WILL GO OUT 8 FINO IF THIS SHOULC 
Yas RUN WITH CPU THAT HAS A SWITCH REG. OR WILL RUN WITH A POP-11704 
Td ) THAT HAS NO SWITCH REGISTER. IF CPU HAS NO SWITCH REG. 
437 LOCATION 176 EQUALS SOFTWARE SWITCH REGISTER. IN THE ABOVE TEST 
428 TYPING $G(CONTROL-G) WILL ALLOW YOU TO ENTERVALTER THE SOFTWARE SWITCH SETTINGS 

wee ee ee -
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160000 
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BASIC TEST 

001046 
001130 
005170 
006649 
006724 
007010 
007074 

000776 
011566 
011524 

~SBTTL 

: JOHN RODENH PER 

BASIC TES 

,ABS 
=0 

; TRAP CATCHER 0-201 
=30 

PRINT 
4Q 

\ SCOPEC 
40, 

LOGICAL 
HLT=EMT 
CC=177776 
NOP=240 
SCOPE=TRAP 
SOF TSR=176 
BUFF =776 
.=200 
JMP aeBEGINe 
JMP O#BEGIN 
JMP OeBEGINI 
JMP d*K 100HZ 
JMP ad#K 10HZ 
IMP aeH&0Z 
JMP aeHS0Z 

21000 
CSR: 172540 
CSB: 172S4e 
CTR: 172544 
CKV: 104 
CKVS: 106 
TOBR: 177566 
TCSR: 177564 
TEMP1: OQ 
TEMP: 
ICOUNT: 1 
DELI:  -40 
DELe:  -SO 
DEL3: -20000 
DELY -20000 
ADJ: -100 

-120 
-49000 
-40000 

SR: 177570 

BEGINe: MOV “BUFF “6 
JSR 47, SWADI 
JSR 42, DELADJ 

JOl 

; COPYRIGHT niSeR TT DIE TAL EQUIPMENT CORP., MAYNARD, MASS. 01754 

;SOFTWARE SWITCH REGISTER 

;START BASIC TEST 
RESTART BASIC TEST 
START TIMING TEST 
:DOUBLE OR SINGAL CLK TEST. 
‘DOUBLE OR SINGLE CLK TEST. 
DOUBLE OR SINGLE CLK TEST. 
DOUBLE OR SINGLE CLK TEST. 

;CONTROL_AND STATUS REGISTER 
:COUNT SET BUFFER 
: COUNTER 
CLOCK VECTOR ADDRESS 

;DELAY ADJUSTMENT FOR 11/70 
> § 11/45 WITH MOS MEM, 

;HAS THIS CPU HAVE A SWITCH REG.” 
>I1S ADJUSTMENT IN CELAY REQUIRED 
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486 001062 013746 
487 001066 012737 
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S21 Q0le70 O00411 
See 

Se6 001310 000000 
Se? 001312 000750 
58 
Se9 001314 012637 
$30 001320 104400 
S31 Q0i32e 012777 
S32 001330 005777 

$39 901364 104000 

KO1 
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BASIC TEST 

000004 
001210 
177060 

197997 
000091 
906464 
006246 

000776 
011566 
011524 
o0SSSe 

091020 see 
001016 
001234 
905744 
001234 

ooo004 
000005 
006232 
001130 

o00004 
001272 
100377 

100377 

ooo004 
040000 

000004 

177777 
177446 

177777 
000000 
001020 

000004 

006232 
0010ee 

000024 

006244 

001022 

000004 
177524 

177514 

177536 

1774S2 

001020 
177430 
177422 

MOV aa4.-(46) 
MOV #XOR, 84 
TST 38177060 
MOV (%6)+. 384 
MOV $-1. JéXORFLG 
MOV #1, ORICOUNT 
MOV #XORM. 72 
JSR %7,T0P 

BEGIN: MOV #BUFF .%6 -SET UP STACK FOR SCOPE LOOPS 
JSR 47, SUADI sHAS THIS CPU HAVE A SWITCH REG.? 
JSR 4? DELADJ “IS ADJUSTMENT IN DELAY REQUIRED 
MOV #PWRF1,24 >INIT POWER FAIL POINTER 
CLR aPSW “CLEAR PROC. STATUS REG. 
LR TEMP 
LR SCOPEF sINIT. SCOPEF TAG 

CLR TEMP 
MOV #10, RETURN -SET UP RESTART OF PROGRAM 
CLR PRIAT] - INITIALIZE ERROR PRINTOUT READING 

XOR: CMP (46)+, (%8)+ 
MOV (45+ aa4 
MOV #5, J#tCOUNT 
CLR aaXORFLG 
IMP J8BEGIN 

sTEST INIT TO CLEAR CONTROL AND STATUS REGISTER 

TO: MOV ae, -(%6) 
MOV #CSRT 284 
MOV #100377, aCSR 

#100377, CSR 

HLT 1 ;ERROR, INIT FAILED TO CLEAR ALL BITS OF CSR. 

CSRT: CMP (46)+, (46)+ 
MOV (%6)+) aa4 
BIT #40000, aSR 
BNE 
HALT 0 ;NO SSYN FROM DEVICE 

-TEST COUNT SET BUFFER 
ti: MOV (46)+, 084 

SCOPE 
MOV #-1, CSB 
TST 3csB 
BEQ +4 
HLT ERR, FAILED TO GIVE ZERO’S FROM WRITE ONLY REG. 
MOV #-1, J8TEMP 
MOV #0, aCTR 
CMP JetEMP, aCTR 
BEQ +4 
H ;CTR CHANGED WHEN WRITTEN TO 

; TEST COUNT SET BUFFER TO ACCEPT A COUNT PATTERN 
;TEST COUNTER TO CONTAIN COUNT SET BUFFER VALUE 
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S4e 
S43 

001366 
001372 

374 

a 
O0141e 

BBlsdd 
pot ss e 

po1430 
001436 
001444 
001450 

001662 

27(732) 

005037 
104400 

ne 
1401 

104000 

bbrs26 

012777 

104000 

104400 

001401 

005777 

LOL 
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BASIC TEST 

001020 

681888 

001020 

177350 
177777 
001030 
001020 

177777 

177306 
177727 
001030 

177736 

177777 

177214 

090002 
o0000e 

OOCOG4 
000004 

000006 
000006 

177116 
177112 

177400 
177374 

177344 
001020 

177324 

177302 
001020 

177264 

177252 

177236 

177220 

177174 
177166 

177154 
177146 

177134 
177126 

TEMP cLR 

vs a 1a a 
;ERROR, cre en =Ter 

iN ENP sa] 19 cou COU TTERN 
?REPE ete POOUNT OVERFLOWS 

-TEST THAT CTR REMAINS CONSTANT IF RUN CLEAR 
3A: SCOPE 

LR acsR. 
MOV.  &-1,aCSB 
MOV a ADEeS gETENP 

1S: INC aSTEMP 
BNE 1$ 
CHP ti, acTR 

HLT CTR CHANGED ALTHOUGH RUN 0 
-TEST THAT CTR REMAINS CONSTANT Ken CSR IS REF’D 
+38: SCOPE 

CLR acsR 
MOV #-1,aCSB 
MOV JDEL3, QeTEMP 

18: MOV #177736, acsR 
MOV acsR 
MOV #0 Reger 
MOV acsr, 40 
INC JaTEMP 
BNE 1$ 
CMP 1, acTR 
BEQ 
HLT -CTR CHANGED BY CSR REF 

IEST INI INIT ae CLEAR COUNT SET BUFFER WHEN IT IS =-1 

aoy #-1,aCSB 
RESET 
TST acTR 
BES +4 
ALT ;ERROR, INIT FAILED TO CLEAR CSB 

s TEST RATE peeee (BIT,2) MAY BE SET AND’ CLEARED 
ts: 

MOV #2, aCSR 
CMP #2, ICSR 
BEQ 44 
HLT sERROR, CSR NOT = 2 
MOV #4, aCSR 
CMP #4 aCSR 
BEQ +4 
HLT sERROR, CSR NOT = 4 
MOV #6, 9CSR 
CMP #6, 3CSR 
BEQ +4 
HLT sERROR, CSR NOT = 6 
CLR aCSR 
TST acsR 



MO 
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OZKWEG.P1L BASIS TEST 

S98 001666 001401 BEQ +4 
539 001670 164000 HLT -ERROR, CSR NOT = 0 
600 -TEST MODE (BIT 3) CAN "7 SET AND CLEARED 
601 001672 104400 tp: SCOPE 
602 OO1E74 Ole777 OON010 177076 MOV #10,aCSR 
603 001702 022777 O00010 177070 CMP #10, aCSR 
604 001710 OO1401 BEQ +4 
60S O0!7le 104000 HLT sERROR, CSR NOT = 10 
606 001714 005077 177060 CLR acsR 
607 o01720 005777 177054 TST acsR 
e08 001704 OO1401 BEQ +4 
609 001726 104000 HLT -ERROR, CSR NOT = 9 
610 -TEST UP/DN (BIT 4) CAN BE SET AND CLEARED 
611 001730 104400 +7; SCOPE 
Ble 001732 O12777 ocod20 177040 MOV #20,2CSR 
613 OO1740 022777 O00020 177032 CMP 820, aCSR 
614 OO1746 OO1401 BEQ +4 
615 001750 04000 HLT sERROR, CSR NOT = 20 
616 OO017S5e 6005077 177022 CLR acsR 
617 001756 005777 177016 TST acSR 
618 001762 001401 BEQ +4 
613 6017645 104000 HLT ERROR, CSRNOT=O 

[x - 

621 : 
bee -TEST INTERRUPT ENABLE (BIT 6) CAN BE SET AND CLEARED . 
623 001766 104400 +9: SCOPE 
624 001770 012737 000340 177776 MOV #340, CC sSET PROCESSOR PRIORITY LEVEL 7 
62S 001776 Ole777 G00100 176774 MOV #100; aCSR 
626 002004 022777 OO0100 176766 CMP #100; aCSR 
627 OO020l2 OO1401 BEQ +4 
628 002014 104000 HLT sERROR, CSR NOT = 100 
629 O00¢016 005077 176756 CLR JCSR 
630 OO02022 005777 176752 TST acsR 
631 O02026 001401 BEG +4 
632 002030 104000 HLT sERROR, CSR NOT = 0 
b33 sTEST RUN (BIT 0) CAN BE SET AND CLEARED | 

635 002032 104400 TSA: «SCOPE 
636 002034 O0S077 176740 CLR acsR 
637 OO0c040 005037 001020 CLR TEMP 
638 002044 913777 001020 176730 MOV TEMP, CSB sSTART AT ZERO 
639 O0c0S2 012777 O00021 176726 MOV #21, 3CSR *DISABLE INTERRUPT, COUNT UP, SET RUN 
640 O02060 030777 O00001 1767!e BIT #1, aCSR “CHECK IF ZERO IS STILL SET 
641 002066 001001 BNE +4 : 
642 002070 104000 HLT ;CSR LOST BIT O AFTER BIT INSTRUCTION 
643 002072 104400 SCOPE 
644 002074 005077 176700 CLR acsR 
64S O0e100 005037 001020 CLR TEMP 
646 002104 013777 001020 176670 MOV TEMP, JCSB :START AT ZERO 
647 OOeli2 012777 O00020 176660 MOV #20, 9CSR “DISABLE INTERRUPT, COUNT UP, DO NOT SET RUN 
648 002120 050777 OO000l 176652 BIS #1,aCSR SET RUN 
649 002126 032777 OO000! 176644 BIT #1°aCsR -CHECK IF BIT O IS SET 
650 002134 001001 BNE 44 
651 002136 104000 HLT :CSR LOST BIT O AFTER A BIS INSTRUCTION 
652 O0e!40 104400 SCOPE 
653 O0el42 O05577 176632 CLR aCSR 

eee ee eee - _—



MAIN, 
OZkWBG. P11 

002146 

fe iets 
65 pps Pe 

002174 

Ba885% 

002336 

002340 
00234e 
002346 
002354 
002362 
002370 
002374 
002376 
002404 
002406 
002414 
O02416 
002422 
002424 

002426 
002430 
002434 

MACYLL 27(732) 

005037 
013777 

18777 
032777 

To4088 

104400 
005077 

001401 
104000 

104400 
005977 
Olev.7 

10-SEP-76 
BASIC TEST 

001020 
001020 
000e1 
09020 

00000! 

176564 
177777 
177776 
000040 
001020 

001020 
001020 

176506 | 

001020 
001020 

176432 
o0000e 
000001 
001024 
176404 

000001 

000001 

176362 

176344 
000002 

176622 
176612 
176604 
176576 

176S60 

178540 

000000 

001020 
176466 
176464 

o00000 

176426 
176416 
001020 

001020 

176364 

17E340 

NOL 
13:04 PAGE 13 

CLR TEMP 
MOV TEMP. CSB sSTART AT ZERO 
MOV #21,aCSR “DISABLE INTERRUPT, COUNT UP, SET RUN 
MOV #20; JCSR “LEAVE ALL SAME RESET RUN 
BIT a ocsk -CYECK BIT O 
BE i BRANCH IF NQT SFT 
HL ICKED BIT 6 ON A MOV. 

; TEST FIX (BIT S) TO SINGLE CLOCK COUNTER 
> SET UP/DN (BIT 4) =0 TO ENABLE COUNT DOWN 
t10: — SCOPE 

CLR acsR 
MOV #-1,aCSB 
MOV #-2, TEMP 

TIOA: MOV #40. aCSR 
CHF TEMP, JCTR 

HLT sERROR, COUNTER NOT = TEMP, DION’T COUNT DOWN 
DEC TEMP :=1 TO’PATTERN COUNT 
CHP TEN, #0 ;DONE ALL COUNTS? 
8 10A 

-TEST FIX (BITS) TO SINGLE CLOCK counted” 
SET UP/ON (BIT 4)= 1 TO ENABLE COUNT UP 

ERROR, COUNTER NOT = 
+1 TO’ PATTERN COUNT 

;DONE ALL COUNTS ? 

TEMP, FAILED TO COUNT UP. 

;COUNT SET BUFFER TO 2 
;DOWN COUNT , 10QKHZ, GO 

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

;ERROR, COUNTER DID NOT COUNT DOWN TO 0 

Til: SCOPE j 
CLR acSR 
CLR acsB 
MOV #1. TEMP 

TLIA: MOV #60, aCSR 
CMP TEP, aCTR 
BEQ 
HLT 
INC TEMP 
CMP TEMP, #0 
BNE T11A’ NO 

TEST CLOCK TO COUNT DOWN AT ALL FREQUENCIES 
* 1OOKHZ 
tz: SCOPE 

CLR acsR 
MOV #2, 3CSB 
MOV #1, aCSR 
MOV JKOEL1, 28TEMP 

T12a: TSTB  aCSR 
BMI T12B 
ADD #1, J8TEMP 
BNE TI2A | 
BIC #1.aCSR 
HLT 

7128: TST acTR 
BEQ +4 ; 
HLT 

- LOKHZ 
413: SCOPE 

CLR acsR 
MOV #2, JCSB 
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B 3 

7ES O0E744 

001401 

100410 
062737 

10-SEF-7¢ 
Basis TES" 
200003 
001226 
16316 

90200) 
CLOE1 

o00CO! 

reer4 

00623¢ 

176289 
909002 
0090CS 
001030 
17be22 

000001 

09000! 

1762C0 

000001 

176036 

000031 

17676 

901020 

176202 

091020 

176104 

176060 
176050 
001020 

0019eC 

TI4A: 

TIMB: 

13:04 PRGE 14 

,EXT FREQ” 
tis: 

TISA: 

7188: 

SCOPE 
I 

Be 
MOV 
MOV 

wr
 

e-
 

4
 

~
*
~
 

o~
-e

 
> 

ER
 

+~
o 

BOe 

83, 2CSR SCOWN COUNT, iQKHZ, GC 
3HQE Le, DeTEMP 
ts 

75h 
#1.aCSR 

ERROR, P INTR ‘SIT 7) NOT = 
acTR 

ERROR, COUNTER DID NOT COUNTDOWN TO 0 

aeXxORFLs 
T15 
ace 
ae. aces 

sDOWN COUNT, LINE FREG., G0 
srOEL 3. aeTEMP 

T! 
si, ocsR 

sERROR, P INTR (BIT 7) NOTs] 
ociR 

o 

sERROR, COUNTER CID NOT COUNT DOWN TO 9 

#1,a5R : 
T16 
acsR 
ag a .aCS8 

odCSR sQOWN COUNT, EXT., GO 
antes, aeTEMP 

T 
#1,aCSR 

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

sERRCR, COUNTER DID NOT COUNT DOWN TO C 

i TEST CLOCK TO COUNT UP AT ALL FREQUENCIES 

+e6 

T16A: 

#-2,2058 | j 
821 acSR _3UP COUNT, 100 KHZ, GO 
D8OEL], JeTEMP 
acsrR 
T168 
81, esTEMP 
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. TEST D2kWBG.PI! BAST 

765 O027S2 001371 BNE T16A 
roy OO0e7S4 ONe77? 000001 176016 BIC 81, aCSR 
768 0007 104009 . HLT sFRROR 
“$9 OCe764 OOST77 1760" T16B: TST acTR 
770 O0e770 =OC1491 BEQ +4 
771 O0e772 164GCC HLT : ERROR 
rie -10 KHZ 

773 002774 104400 t1?; SCOPE 
TTY OCe77& 00507? 175776 CLR acsr 
weS 003002 Ole77" 177776 175772 MOV 8-2, 9CSB 
77h OO2010 Ols77? O000e3 175760 MOV #23. aCSR ;UP COUNT, 10 KHZ, GO 
ere 003016 313737 001026 001020 MOV Ba0ELe, SaTENP 
778 4093024 105777 1757 T17a: TSTB  aCS 
779 003030 100410 BMI T178 
789 003032 062737 000001 001020 rahe) #1. deTEMP 
781 003040 001371 BNE  - TI?A 
782 003042 77? 990001 175730 BIC 81,aCSR 
783 003050 104000 . HLT s ERROR 
784 003052 005777 175726 TI7B: TST aCTR 
785 003056 001401 BEQ +4 
796 003060 104000 HLT sERROR 
797 “LINE FREQ. 
788 1O44O0 tie: SCOPE 
789 093064 005727 006232 TST QsXORFLG 
790 003070 10043e BNI T19 
721 003072 005077 1757C2 CLR acsr >? 
792 012777 177776 175676 MOV #-2,0CSB . 
733 003104 Gle777 000025 175665 MOV #25 3CSR 2 UP COUNT, LINE, G2 
734 903112 013737 001030 091920 . «MOV JeDEL3, JeTEMP 
‘3 «O0631e0 105777 i75634 TiBA: TST @uon 
7% 003124 100410 BMI T188 
797 O031c6 062737 o0000l osO1f20 ACO #1. J8TEMP 
798 003134 001371 BNE —- T1BA 
"99 003136 042777 OC000! 175634 BIC #1, aCSR 
809 O03144 104000 iT ERROR 
891 003146 005777 175632 T188: TST actR 
892 903152 00140: BE + 
893 003154 104000 HLT ERROR 

80S -EXT FREQ. 
806 003156 104400 $19: “SCOPE 
897 603169 0320777 O000D! 175656 BIT 81. aSR : 
808 003166 001033 BNE T2h : 
809 003170 00S077 175604 CLR acsR 
810 903174 O!2777 177776 175690 MOV #-2,0CSB 
8i1 003202 Ol0777 O00027 175570 MOV 827. acSR sUP COUNT, EXT FREQ, 69 
Bi2 003210 013737 001032 001020 MOV QeDEL4, aeTEMP 
813 003016 105777 175555 T1198: STB CSR 
814 O03222 100411 BMI T198 
815 C0322¢4 062737 Of000: 001020 ADD 8] QeTEMP 
816 003232 001371 BNE 719A 
®!7 003234 042777 O00001 175536 BIC #1,aCSR 
£18 003042 104000 HLT ERROR, 
819 003244 o00005 RESET 
Bed 003246 005777 175532 T1598: TST acTR 
G2: 003252 001401 BEG +4 



MAIN, 
OCKWBG 

MeECY LL 
PL 

003254 

erie) 

104000 

10-SEP-"§ 
BASIL TEST 

000001 

17S426 
001020 

000001 

175302 
00977& 

375220 

00000! 

000776 

75436 

001C20 

001020 

177776 
175362 

175344 
175334 
001020 

17S3le 

177776 
175266 

175250 
175240 
001020 

175210 

13:04 PAGE 16 
D0e 

HLT - ERROR 
aes? THAT INTERRUPT OCCURS TO PROPER VECTOR WITH PROCESSOP PRIORITY 4 

MOV #200,CC -SET PROCESSOR PRIORITY 4 
CLR ackVvs CLEAR INTERRUPT RETURN STATUS 
¢LR JcSR 
MOV #2. aSB 
MOV sTcOR, aCKV -SET UP INTERRUPT RETURN VECTOR 
MOV #101, aCSR “ENABLE INTERRUPT 
MOV BeDEL1, ISTEMP 

18: INC aaTENP 
BNE 13 
SIC #1, aCSR 
HLT 121 -ERROR, INTERRUPT FAILED TO OCCUR. 

Te0A: MOV JCSR, JSTEMP 
TSTB) Os MRTEMP 
BMI +4 
HLT -DONE NOT SET ON INT. 
BIT #1, aeTEMP 
BEQ 44 
HLT “RUN NOT CLEARED 
CLR acsr 
MOV aBUFF 46 

lest THAT INTERRUPT OCCURS WITH PROCESSOR PRIORITY S 

MOV #240, CC -SET PROCESSOR PRIORITY S 
MOV sT2iA, ICKY “SET UP INTERRUPT RETURN STATUS 
CLR acsR 
MOV 82, aCSB 
MOV #101. aCSR sENABLE INTERRUPT 
MOV ae0EL1, asTEMP 

1S: INC aaTEMP 
BNE 1S 
BIC #1,aCSR 
HLT 122 sERROR, INTERRUPT FAILED TO OCCUR 

T21A: CLR acsR sRETURN HERE AFTER INTERRUPT 
MOV aSUFF 46 

jiest THAT INTERRUPT {S INHIBITED WITH PRCCESSOR PRIORITY 6 

MOV #300, CC -SET PROCESSOR PRIORITY 6 
MOV 8T22A, ICKV :SET UP INTERRUPT RETURN 
CLR acsR 
MOV 82, aCSB 
MOV #101, acSR INTERRUPT ENABLE 
MOV SHEL], GaTENP 

18: INC EMP 
BNE 1$ 
CLR acsR 
BR Te3 

Teza: BIC #1, aCSR . 
HLT sERROR, INT SHOULON’T HAVE OCCURRED 
MOV BUFF, 46 

;TEST SINGLE INTERRUPT (MODE 0) ON OVERFLOW 
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We
PV
al
ve
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O04SSe 005203 
O0640S4 001355 

EOe 
LO-SEP-7& 13:04 PAGE 17 
BASIC TEST 

000200 177776 
175186 
177776 §=175 162 
O036b2 175160 
O001e1 175144 

Bebos: 881888 
00 0001 175120 

175112 
000776 

177700 001016 
003754 175076 
009010 175064 
000111 175054 
001 001020 
00000: 001020 

00000: 175030 

COI016 

175010 

000020 175042 

004244 
010000 174764 
000001 174754 
174754 
010000 

001020 

174726 

123: SCOPE 
MOV wz00,CC 
CLR acsR 
MOV 8-2, 9CS 
MOV #7230. ICKY 
MOV #121, 8CSR 
MOV aHOEL | ae TEMP 

T23AA: ADD #1. dateMP 
BNE T23AA 
BIC #1, aCsR 
HLT 

T23A: CLR acsR 

te 

T24A: HOV QaDEL1, 2eTEMP 

BNE . 
BIC #1,aCSR 
HLT 
BR T24C 

Te4B: CMP (6)%. (6)+ 
INC TEMP 

TOYA 
CLR acsR 

SYNCHRONIZATION TEST 
;NO. 1 FOR 
;KWL1-P BOARDS THAT 
sARE REV F OR GREATER 

Te4C: SCOPE 
CLR “3 
BIT #20, 0SR 
BNE 
JMe 25 

1$: MOV #10000, acsB 
MOV #1. aCSR 
MOV actr. 40 
CMP 9. a{0000 
BLOS 2 
MOV “0, 28 TEMP 
HLT 
BR 240 

2S: CLR acsR 
INC rf 
NE 1 

MOV #BUFF  %6 
-TEST REPEATED INTERRUPT (MODE 1). 

4: SCOPE 

;SET PROCESSOR PRIORITY 4 

;SET INTERRUPT RETURN . 
; INTERRUPT ENABLE, JP COUNT, 100 KHZ, GO 

;WASTE TIME 

sERROR, INTERRUPT FAILED TO OCCUR. 
“RETURN HERE AFTER INTERRUPT. 
‘RESET STACK 

;SET UP COUNTER FOR INTER 
3SET INTERRUPT RETURN 
;SET UP COUNT SET BUFFER 
; <NTERRUPT ENABLE, REPEATED INTERRUPTS, 10C KHZ, 

;ERROR, INTERRUPT FAILED TO OCCUR 

sPOP_ STACK 
: DONE 100 INTERRUPTS? 

"CLEAR CLOCK 

;LOAD COUNTER 
3G0 COUNT DOWN, 100 KHZ 
sSAVE CTR 
sD10 COUNT INCREOSE? 
sBRANCH IF Ok Tu 1§ 

sSYNC ERROR 
ZENN TEST 
CLR CSR 
=NO OF TIMES THROUGH PROGRAM DETECTS 2:15) 
-2(16) YET, IF NOT GO BACK TO LOOP | 
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OZKW8G.P11 BASIS TE 

934 
935 
936 s SYNCHRONIZATION TEST 
937 ;NO. 2 FOR KW11-P 
938 ; BOARDS THAT BRE 
939 :REV F OR GREATER 

au; 
942 004056 104400 Te4D: SCOPE 
943 OO4060 9177 474728 MOV aCKV, -(%6) :50¥6 g40 K VECTOR 
944 OO40S4 0107 0340 002472 MOV #340; oPSW OPS ALL INTRS 
os bo4072 i Ooveeb cLR Tarik “CLEAR BR CLOCK COUNTER, | 

¢ a8 J ad BRs7G8 BPEOS> BREZER i yue7e CER CNT cer acky SSP ECE PURRAESN COUNT 
948 004110 012777 000300 174672 MOV #300, ackvS ET UP INTR PS 
Q49 OO41IS Ole777 OOO010 174656 MOV #10, CSB *KWIL COUNT = 10 
950 OO4le4 012777 OOOLL1 174646 MOV #111, acSR SET TO RUN @100KH 
21 -INTR ENABLE & COUNT DOWN 

;AND REPEAT INTR MODE 
953 004132 LOOP: 
954 004132 012777 900340 oc02424 MOV #340, aPSW :PS=7 STOPS ALL INTRS 
955 OO414G 004737 004230 JSR PC TYPE -100MS DELAY aPR7 
956 OO04144 905077 902414 CLR aps :PS=0 ALLOWS INTRS 
957 OO41S0 013701 004226 MOV TIKTIK,RI ;GET CURRENT CLK COUNT 
958 004154 004737 004230 JSR PC TYPE >100MS DELAY JPRO 
969 904160 023701 O04226 CMP TIKTIK,RI “ANY INTRS DURING DELAY? 
90 oCO4164 001091 BNE 1§ iI YES,GO TO 1§ 
91 004166 104000 HLT E THERE WAS AN ERROR 
962 ELE FOR JUMPERS ON THE 
963 *KWI1-P BOARD NEAR I.C. 
964 “LOCATIONS £41 8 ES! ON REV F 
965 :BOARD 8 GREATER ONLY 
966 004170 1$: 
957 604170 00S237 OD6SS6 INC CNT 
968 004174 022737 O000i70 o06SS6 CMP 8120. ,CNT -120 ITERATIONS? 
969 O04202 001353 BNE LOOP “IF NOT.GO BACK TO LOOP 
970 OO4204 012677 174576 MOV (%6)+, ICKV ‘ELSE RESTORE THE VECTOR 
971 004210 005077 174564 CLR acsR “CLEAR CONTROL REG 
pee 004214 000137 co4244 . IMP T25 “AND GO TO NEXT TEST 

974 oODY4e20 CLKSER: 
975 004220 095237 od4226 INC TIKTIK -INC CLK COUNTER 
976 004224 CLKXIT: 
37 po4224 cooode RTI sELSE EXIT RTN 

373 oc4226 000000 TIKTIK: O 

981 o04230 105777 174560 TYPE: TSTB  a@TCSR ; READY To SEND 
982 004234 100375 BPL TYPE BR IF_N 
983 004236 110077 174550 MOVB RO, aTOBR : SEND rien A MESSAGE 
984 GO4e42 000207 RTS PC 
Qgs . 
98 
987 
988 
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OZkWEG.P11 Basic TES 

390 -TEST 100 KHZ REPEATABILITY 

aa Seacue Maee o00004 174570 fas: Bir 4 aSR | WO_CLK’S PRESENT aa3 Bhaset Bayan OMe PR WCH rE cube fe OF 
894 904256 000137 004720 JMP T2? -EXIT IF ONLY ONE CLK 
995 dovebe 005077 174518 1745 38: CLR acs a 

6.8 ° 

339 Rat B18779 BBsa8s 4 qage M y a1 ate tout UP AGOKHZ GO. 

deg Spang Pecass POUaze 138, Bek Sas raat ae 
1000 004312 100001 . BPL 1$ 
100i CO4314 104000 HLT sDONE BIT SET TOO SOON 
1002 OO43!16 017737 174462 001020 1S: MOV ICTR, aNTEMP “DONE NOT SET SO SAVE CTR 
1003 004324 o0So77 174450 CLR acsR 
1004 604330 012777 G00000 174444 MOV #0. aCSB 
1095 009336 012777 OO00e1 174434 MOV scl acsR 
! 004344 004537 004376 JSR RS. DELY 
1007 004350 105777 174424 7578 ©: aCSR 
1908 004354 100001 BPL 2$ 
1009 O043Sb 104000 HLT 
1010 OO4360 017737 174420 OD1016 23: MOV OCTR,D8TEMP1 = ;HERE WE ARE SAVING SEC CNT 
1011 OO4366 004S37 OO4426 JSR RS, CACL *GO DETERMINE ACCURACY OF CNT’S 
1012 004372 104090 HLT 
1013 004374 000432 BR T2sA 

1015 004376 005077 002120 DELY: CLR acsRi sDELAY SUBROUTINE 
1016 OO4402 012777 GO1130 002110 MOV #1130, 3CSB1 
1017 GONHiO 012777 000021 002104 MOV #21 dCSRI 
1018 OO4416 105777 002190 1S: TSTB ss ACSI. sWAIT 600 MIL. 
1019 OO4422 100375 BPL 1§ 
1020 oo44e4 cod205 RTS RS 

1022 OO4426 013700 001920 CACL: MOV QeTEMP RO sCOMPARE CTR1 WITH CTRe 
1023 004432 013701 OO!016 MOV JeTEMPL RI 
1024 004436 160001 SUB RO,R1 
1025 OO4440 100001 BPL 1$ 
102m OO4442 GOS4O1 NEG Ri 
1027 OON4H44 O22701 coooos 1S: CMP #S,R1 sDIFFERENCE MUST BE LESS THAN S 
1028 OO4450 OOe4O! BLT os 
1029 d0445e 005725 TST (RS)+ SUPDATE RETURN 
1030 OOo4454 610137 001020 es: MOV R1, TEMP :DEFRENCE FOR PRINT OUT 
1031 OO44E0 00 RTS RS 

1033 -TEST 10 KHZ REPEATABILITY 
1034 “THIS TEST IS THE SAME AS T2eS EXCEPT IT IS 
1935 “FOR 1OKHZ. 
1036 OO4462 104400 tesa: SCOPE 
1037 OO4464 60S077 174310 CLR acsR 
1038 004470 012777 000000 174304 MOV #0, aCSB 
1039 004476 O1°e777 000023 174274 MOV #23, 3CSR 
1040 OO4SO4 004537 004376 JSR RS _OELY 
1041 OO4S1O 105777 174264 T5718) 3s aCSR 
1042 004514 100001 BPL 1$ 
1043 004516 104000 HLT 
1044 004520 017737 174260 001020 1S: MOV SCTR, aNTEMP 
1045S 004526 OG0S077 174246 CLR JCSR 



HOe2 
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OZkWBG.PLI BASIC TEST 

104% OO4S3e 012777 O00000 174242 MOV #0, aCSB 
1047 OONSHO Ole777 000023 174232 MOV 823, aCSR 
1048 00454 ONS 37 094376 SR RS DELY 
1048 G045S2 1 1?4222 Sta 2s ac$ 
10S0 oo4s56 100001 BPL 2s 
1051 OO4S6O0 104000 HLT 
1052 004562 017737 174216 OO01016 25: MOV ICTR, aeTEMPL 
10S3 004570 004S37 O044e65 JSR RS, CACL 
1058 004574 104000 HLT 

1056 ;TEST LINE REPEATABILITY 
1057 “THIS TEST IS THE SAME AS T2S EXCEPT IT IS 
1058 “FOR LINE FREQ. 
1959 904576 104400 t26: ~ SCOPE 
1060 904600 005737 O06232 TST QeXORFLG 
1061 OO4S04 100445 BMI 27 
1062 OO4606 00S077 174166 CLR acsR 
1063 OO04612 012777 O09000 174162 MOV #0, aCSB 
1064 OO046eD 010777 000025 174152 MOV #25, aCSR 
1065 OO04606 004537 004376 JSR RS DELY 
1066 OO4S32 105777 174142 TSTB. 3s CSR 
1087 004636 100001 BPL 1S 
1068 OM4640 104000 HLT 
1969 O94642 017737 174136 001020 1S: MOV SCTR, aeTEMP 
1070 OO46SO 005077 174124 CLR acsR 
1071 004654 612777 OGOCOCO 174120 MOV #0, aCSB 
1072 OO0%662 012777 000025 174110 MOV #25 3CSR 
1073 004%70 004S37 004376 JSR RS OELY 
1074 094674 105777 174100 TSTB 3s CSR 
1075 004700 100001 BPL 2s 
1976 OO4702 104000 HLT 
1077 OO4704 017737 174074 OO1016 2S: MOV OCTR, S8TEMP) 
1078 O04712 004537 O04426 JSR RS, CACL 
1079 OO4716 104000 HLT 
1080 -TEST ERROR (BIT 15) TO SET WHEN INTERRUPT IS NOT SERVICED IN REPEAT MODE 
1081 004720 104400 te?: SCOPE 
1082 OO4722 O0S077 1740S2 LR acsR 
1083 004726 012737 000340 177776 MOV #340,CC “SET PROCESSOR PRIORITY 7 
1084 004734 O10777 OCo002 174040 MOV #2, a¢S8 SET COUNTER FOR FAST INTERRUPTS 
1085 OO4742 012777 000111 174030 MOV gill acsr -INT°EN, REPEATED INT, DOWN COUNT, 100 KHZ, GO 
1085 004750 013737 O010e4 01020 MOV aedEL 1. JeTEMP 
1087: 004756 062737 00000! 001020 ADD 81, JeTEMP 
1088 004764 001374 BNE 6 
1089 004766 00S777 174006 TST acsR 
1090 004772 100404 BMI 1$ 
1991 004774 042777 OO0001 173776 BIC #1,9CSR 
1092 ooSo02 104000 HLT sERROR, ERROR (BIT 15) NOT SET 
1093 OOSOO4 00S077 173770 1S: CLR acsrR 
109% 005010 005777 173764 TST JcSR 
1095 605014 100001 BPL +4 
10% c0S016 104000 HLT sERR, FAILED TO CLEAR WHEN REF. 
1097 -TEST BIT 1S IS CLEARED BY INIT 
1998 o0S020 104400 t27A: SCOPE 
1099 095022 012737 000340 177776 MOV #340, CC 
1100 905030 012777 O00002 173744 MOV #2, 0¢S8 
110: 005036 O12777 O00111 173734 MOV wilt, acsr 
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10-SEP-76 13:04 PAGE 21 
BASIC TEST 

0010e4 001020 
000001 001020 

173712 

00000: 173702 

173672 

009207 
173666 

000000 
1736Se2 

000042 

173670 

173654 

001130 

MOV OsDEL1, deTEMP 
R00 #1, JaTEMP 

a acta 
BMI 1$ 
BIC #1,aCSR 
HLT 

1S: RESET 
TST acsR 
BP +4 
HL 
SCOPE 

-BELL ON PASS COMPLETE 
+STEND: MOV #207, STDBR 

TSTB SR 

MOV #0, JTOBR 
TST8. 3=—so a TCSR 
BPL “4 
MOV aste, “2 
BEQ TRPA 
RESET 

LOGICAL JSR “? (2) 
NOP 
NOP 
NOP 

TRPA:  JMP BEGIN 

;BIT 1S NOT SET 

;B1T 15 NOT CLEARED BY RESET 

;SENO A NULL CHAR. 
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OZKWBG.PLL _ BASIC TEST 

1130 
1131 .SB 

Bri d sRING TELETYPE BELL AT 10 SECOND INTERVALS USING REPEATED INTERRUPT MODE 

"1134 32ND MINUTE = 10 KHZ 
. 1135 33RD MINUTE = LINE 

1138 34TH MINUTE = EXTERNAL. 

1138 005170 012706 000776 BEGIN: MOV YBUFF “6 
_ 1139 605174 004737 O11S56 JSR 47, SWADS sHAS THIS CPU HAVE A SWITCH REG.? 

1140 005200 013777 001010 173600 MOV CKUS, aCKV 
L141 005205 O12777 O00002 173574 _ MOV tRTT-aCKVS 
1142 005214 Ole737 OOSS6e d000e4 . MOV gPURF2,24. . —- s INIT POWER FAIL POINTER 
ita ooSez2 oc000S 100 ware 

114S ooSee4 012777 141520 173550 ° MOV 50000. ,ecSB = s INIT_COUNT SET BUFFER FOR, .5 SECONDS 
1146 O0Se32 012700 177772 MOV 8-5, %0 sCOUNT 6(10 SECOND) INTERVA LS 
1147 005235 Ole701 177754 T28: MOV a-20. 41 *COUNT 20(.5 SECOND) INTERVALS . 

’ 3148 05242 012777 OOD111 173530 MOV #111, aCSR 100 KHZ, REPEATED INTERRUPTS, INTERRUPT ENABLE, CO 
1149 005250 opd001 T28A: WAIT 
11S0 O05252 o0S201 INC Al sDONE 10 SECONDS? 
1151 005254 901375 BNE T28A =NO 
1152 105777 173532 TSTB = @TCSR 
1153 g0S262 100375 BPL a4 
1154 605264 012777 po0e07 173520 MOV #207, QTDBR 
11SS o0S27e o0S200 , . , INC “0 sDONE 6 TIMES? 
1156 005274 001360. a - "BNE T28 oN 
1157 Her7? OO0101 73474 - | BIC $101, aCSR *YES DISABLE INTERRUPTS 

. ; 
1159 012777 011610 173470 MOV ‘#5000. ,acsB sINIT COUNT SET BUFFER FOR .S SECONDS 
1160 005312 O12700 177772 MOV 70° COUNT GCIOSECOND) INTERVALS 
1161 005316 012701 177754 ° 729: MOV Pi San Al *COUNT 20(.5 SECOND) INTERVALS 
1162 005322 012777 O00113 173450 * MOV #113, a0SR 210 KHZ, REPEATED INTERRUPTS, INTERRUPT ENABLE, GO 
1163 005330 oogo01 T29A: WAIT 
1164 005332 o05201 INC Al sDONE 10 SECONDS? 
1165 005334 001375 BNE T29A sNO 
1165 005335 105777 173452 TSTB =: MTCSR YES, RING BELL 

. 1167 005342 100375 BPL 4 
1168 005344 012777 000207 173440 MOV #207, 0TDBR 
1169 O053S2 05200 INC “0 sDONE & TIMES? 
$170 005354 001360 BNE T *NO 
1171 005356 042777 OOO101 173414 BIC 8101, aCSR VES, DISABLE INTERRUPTS 
1172 sSET UP FOR 10 SECONDS AT LINE FREQ. 
1173 005364 005737 OD06232 \ TST SBXORFLG 
1174 005370 100677 BMI BEGINI 
1175 005372 012737 001130 oossso MOV #600. ,LINE 
1176 005400 032777 O00002 173436 BIT #2, aSR 
1177 OOS4O6 001403 BEQ +10 . 
1178 ooS4i0 Ol2737 000764 oossso LINE MOV #500. , LINE 

1180 005416 013777 OOSSSO 179356 ’ MOV LINE, gcse sINITIALZE COUNT SET BUFFER FOR 10 SECONDS 
1181 005424 O12700 177772 MOV $-6 "COUNT & (10 SECOND) INTERVALS 
1182 005430 O12777 000115 173342 MOV i SeSR *LINE, REPEATED INVERRUPTS. INTERRUPT ENABLE, GO 
1183 005436 Oooo! 730: WAIT 
11B4 GOS4Y40 105777 173350 TSTB = ATCSR 
1185 OOS444 100375 BPL oY 
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TEST TIMING 

000207 173336 Hoy #207, JTOBR 

Ie Q, 
000101 173312 BIC 4101, 3CSR 
000091 173350 BIT #1.95R 

BNE BEGINI 
EXTERNAL (LINE FOR NAINTENANCE) 

095550 173276 MOV LINE 18CS8 
177770 MOV #-6.2 
000117 173262 MOV #117, CSR 

T31: WAIT 
173270 TSTe aTCSR 

000207 173256 MOV #207, aTDBR 
INC 40 
BNE 131 

000100 173232 BIC #100 acsR 
BR GIN 

LINE: 600. 

;RING BELL 
DONE & TIMES 

; YES--DISABLE INTERRUPTS 

SUNT Be (10 COUNT SET B 4a FOR 10 SECONDS 
(10 SECOND) INTERVALS 

sEXT FREQ, REPEATED INTERRUPTS, INTERRUPT ENABLE , 

;RING BELL 
: DONE & TIMES 

YES, DISABLE INTERRUPTS 
*REPEAT 

GO 
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DZkWBG.P11 

005622 

00S74e 
005744 

005746 
005754 

006024 

ae 
0004 3 
01273 

000177 
001130 

037727 

052737 

10-SEP-76 13:04 . PAGE 24 
SUBROUTINES 

001130 

005170 
005600 

000776 

006416 
006246 
000000 

173210 

006350 
005744 

006412 
006246 
005744 

000002 
005746 
173072 
005746 
173066 
00S746 
001020 
005746 
173106 

o00060 

000061 
006062 

177773 

006060 
177770 
000060 

00S626 

005626 
000024 

020000 

006060 

006060 

006056 

006060 
006060 

PWRFI: 

PWRF2: MOV 
PWROWN: MOV 

H 
PWRUP : wy 

J 
PWRRTN: BEGIN 

;ENTERED WITH SYSTEM TRAP CALL (HLT) 

. SBTTL 
: POWER Fart L HANDLERS 

LOe 

SUBROUTINES 

gin, » PWRRTN 
WN P 

#BEGINI, PWRRTN 
#PWRUP, 24 

BGUFF, 46 

“0 
-2 

#MSGPWR, %2 
%?. TOP 
SPWRRTN 

PRINT PC, STATUS REGISTER, COMAND REGISTER BYTE COUNT, CURFENT ADDRESS, 
PRINT: Bit JSR, #20000' TEST F R INHIBIT PRINT OUT 

BEQ +4 t BRENCH oR 
RTI : INHIBIT, RETURN TC MAIN STREAM 
MOV #MSG1 42 
TST PRINT] 
BEQ +6 
MOV ase xe 
JSR TOP ;PRINT ERROR HEADING 
INC BRINe! 
MOV (6), xe 
SUB #2, 42 
JSR 47 OCTPRT PRINT PC 
MOV acér. x2 
JSR 47, OCTPRT sPRINT STATUS REGISTER 
MOV actR x2 
JSR %? OCTPRT sPRINT COUNTER 
MOV TEMP. %2 
JSR 47 OCTPRT SPRINT TEMP 
ist ash *CHECK SR FOR HALT SWITCH 

HALT *HALT ON ERROR UP 
RTI RETURN TO MAINLINE 

PRINT1: 0 
sPRINT OCTAL VALUE IN REGISTER2 
OCTPRT: MOV #0, CHAR -INITIALIZE 1ST NUMBER AS O 

TST 12 515 VALUE POSITIVE 
BPL OCT! YES PRINT 0 
MOV #’1. CHAR *NO PRINT 1 

ocTl: JSR 47, OCTP 
ROL 42 
ROL 2 
MOV #-S, OCT sCOUNT 5 DIGITS 

OcT2: ROL 42 
ROL “a 
ROL Ke 
MOV 42, CHAR :SAVE DIGIT 
BIC #197770, CHAR *CLEAR OTHER BITS 
BIS #60, CHAR “MAKE ASCII DIGIT 

DATA 
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OZKWBG.P11 SUBROUTINES 

1e61 006032 008062 ROR “2 
1ebe OOEG34 004737 006062 JSR 22 , OCTP PRINT 

O38 vA 

{5P3 ats ratehe 006056 iN A +41 TO DIGIT COUNT 
1e6S OO6CY6 001356 BNE OcTe2 -NOT DONE 
le66 006050 004737 006100 JSR 47 ,SP3 
1267 006059 000207 RTS “7 EXIT 
1268 606056 000000 oct: oO 
1269 006060 000000 CHAR: 6 
ler. 6062 105777 172726 OCTP:  TSTB aTCSR 
1271 OO6066 100375 BPL :WAIT FOR READY 
1e72 006070 913777 OOS060 172714 MOV CHAR, JTOBR - PRINT 
1e73 006076 000207 RTS “7 
1274 -TYPE 3 SPACES 
1075 OOb100 O1e702 OdblIe ép3: MOV #SP38 “2 
1276 006104 004737 O06246 JSR Top 
1277 006110 000207 RTS ee 
1278 O06112 020057 Oe7440 SP3A: .ASCII ;/ /; 
1279 EVEN 

1281 O06116 O2e606 SCOPES: CMP (6)+,%6 sREPOSITION THE STACK 
1282 006126 O12637 177776 MOV (6)4+°CC 
1283 006124 000177 000114 JMP JRETURN :SCOPE RETURN 

1285 “SCOPE OR/AND ITERATION LOOP FOR EACH TEST 
1286 006130 032777 oO40000 172706 SCOPEC: BIT #40000, aSR “TEST SR FOR SCOPE . 
1287 006136 001367 BNE SCOPEB’ YES SCOPE 
1288 606140 005737 o06e32 TST JaXORFLG 
1289 OO8144 100011 BPL 1$ 
1290 006146 013746’ O00004 MOV de4. -(46) 
1291 006152 012737 OO6e34 on0004 MOV $XORA, 84 
1292 006160 005737 177060 TST 98177060 
1293 006164 012637 O00004 MOV (76+, 084 jRESTORE STACK 
1°94 006170 032777 OO4000 172646 IS: BIT #4000° aSR - TEST FOR ITERATION 
1295S 006176 001007 BNE SCOPEG sNHIBIT ITERATION 
1296 006200 023737 006230 001022 CMP SCOPEF , ICOUNT 
1297 006206 001403 BEQ SCOPEG’ sEXIT - DONE 
1298 006210 005237 006230 INC SCOPEF > INCREMENT COUNT 
1299 006214 000740 BR SCOPE3 “LOOP SOME MORE 
1300 006216 605037 006230 SCOPEG: CLR SCOPEF >CLEAR COUNT 
1301 O06222 011637 O06244 MOV 3%6 , RETURN SAVE SCOPE RETURN POINTER 
1302 O062e26 ag000e RTI “RETURN INLINE-NEXT TEST 
1303 006230 000000 SCOPEF: 0 *COUNT LOCATION FOR INTERATION LOOP 
1304 006232 000000 XORFLG: 0 
1305 006234 022626 XORA: CMP (46)+, (%6)4 
1306 006236 012637 oocco4 MOV (%6)+' 244 
1307 OO0be42 0900725 BR SCOPES 
1308 006244 601130 RETURN: BEGIN sADDRESS OF LAST TEST 
1309 » MOV RODRESS oF MESSAGE TO REGISTER 2 
1310 “THEN JSR %7, TOP 
1311 O0624 142777 000177 172540 toP: BICB’ #177,3TCSR -CLR_INT FLAG 
1312 006254 112237 006346 MOVB (3) 4" EOMK *MOVE IN EOM MARKER 
1313 006260 121237 006346 TOP1:  CMPB ae, EOMK :COMPARE FOR EOM 
1314 006264 001001 BNE : NO 
1315 006266 000207 RTS yo YES, EXIT 
1316 006270 le2le27 000100 CMPB v2, #2 
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1317 06274 
1318 006276 

134 BRESBS 
1321 006210 
1322 006312 
1323 006316 
1324 006320 
1325 006326 
1326 00633e 
1327 006334 
1328 O0634e 
1329 006344 
1330 006346 

1332 006350 
1333 006356 
1334 006364 
1335 006372 
1336 006400 
1337 006406 

1339 006412 

1341 05416 
1342 O0064e4 
1343 006432 
1344 006440 
1345 QO6446 
134€ OO064S4 
1347 006462 

1349 006464 
1350 Q0647e 
1351 006500 
1352 006506 
1353 006514 

1357 006520 

001406 
105777 

178393 
000763 
105777 

051105 

172562 

oo0000 

10-SEP-76 13:04 PAGE 26 
SUSROUTINES 

172512 

172502 

172476 

000215 
172462 

000212 

020040 
020040 
051525 
047125 
052040 

057 

057 

O4eSee 
O44Se4 
052106 
oS0040 
043040 
O4eSee 

047531 
020105 
020116 
O4eS24 
027500 

172464 

172450 

041520 
0S212e3 
027040 
O4eS24 
O46S05 

052123 
O43S16 
0$110S 
053517 
044501 
040100 

020125 
047117 
047530 
0Sei2e3 

TOPe: 

EOMK: 

MSGI: 

MSGe: 

MSGPWR: 

XORM: 

B 

- EVEN 
~ASCII 

E 
-ASCIT 

EVEN 
-ASCTI 

NOe. 

TOPe 
aTCSR 
274 
(2)+, aTDBR 
TOP 
aTCSR 
4 
#215, JTOBR 
JTCSR 
4 
#212, JTOBR 
%2 
TOP! 
0 

TTY 
SWAIT FOR _OGN 
{MOVE CHARACTER 
SBRANCH BACK 

;SEND CARRIAGE RETURN 

;SEND LINE FEED 
;INCRMTN Re SINCRMT 
ZNO EOM, SO LOOP 

;7a PC STATUS COUNTER TEMPa/; 

3/a/; 

;/@MRESTARTING AFTER A POKER FAILUREQd/; 

;7AYOU ARE ON AN XOR TESTERG/; 

EVEN 
; TIMER FOR KW11-P CLOCK 

172562 
172560 
17esbe 

S06 
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BO3 

;TEMP LOC FOR SOFT-SWR CONTENTS 
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sBUFF “6 
47 SWADS 
aps 
80, CLK+e 
8131 CLKi+¢e 
eTAal. “0 
sTABL! 41 
4S JeMOvE 
835. ,CLK3+2 
#6SS. .CLK4+2 
asINit 

SBUPF °.6 
47, SWADJ 
acy 
8-1356! ,CLK+2 
#133, CLK1+2 
eTABL. %0 
eTABLe, %1 
4S, aSMOVE 
80. CLK3%2 
8600. .CLKYs2 

;L0C FOR 1ST 8 INPUT 
« * Ld oN oo 

VIA TTY 

“478 CPU HAVE A SWITCH REG.° 
: LOCKHZ 

sLEAST VALUE 
2MOST VALUE 

THIS CPU HAVE A SWI°CH REG.” 

: LOKHZ 
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ss OU7de4 
1435 907032 

10-SEP-76 13:04 PAGE 28 
SUSROUTINES 

I7rr33 007614 
000135 oCrbe2 

JMP 

H602: ney 
JSR 
CLR 
MOV 
MOV 

CO3 

OeINIT 

sR ELADS 
aps 
a-4S ry CLK+e 

#135, CLKIi+¢2 

SHAS THIS CPU HAVE A SWITCH REG.? 
: 60HZ 
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007040 
007044 

O67 C62 
007070 
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SUSROUTINES 

010e7e 

007174 

177771 

00000: 

oo0o04 

006532 

177106 
007762 

007614 
007bee 

177222 

171470 

171456 

U7 1446 

177106 

HSOZ: 

MOVE: 
1§: 

INIT: 

START: 

WAITA: 

WAITB: 
CLKCON: 

DO3 

eTABL, “0 
#TABLS, “i 
“8 daMdve 
a3 CLK3+2 
#600. CLK4+2 
daINit 

8-36, CLK+2 
#135, CLK1+2 
sTABL.%O 
sTABL4, “1 
45, JeMOvE 
#0.  CLK3+2 
8580. .CLK4+2 
SeINIt 

a-7 “%e 
cu154, (xD) 
%2 
1$ 
AS 

PWRFI1 24 
aSUFF , “6 
aaLsT 
aensT 
#60, d#HRS! 
860; d#HRS2 
860; dsMINI 
860; dBNIN2 
860; deSEC1 
860; a8SECe 
aCLKI.aCKV 
8340, sckVS 
SKINTR, OKVEC 
8200, JKVECS 
8200, dPVECS 
$100; aKCSR 
JECLKFLG 
JBINTFLG 

$ 
#4, aSR 
38 
asCLKFLG 
WAITA 
ocsBl 
sKOUT, aCKV] 

“HAS THIS CPU HAVE A SWITCH REG.” 
: SOHZ 

INITIALIZE 

;WAIT LOOP, SW 1 CRUSE WAIT 

;SW OQ TURNS ON CLke 

3SW 2 DETERMINES PRESENCE OF CLOCK 2. 

sCLKFLG ALLOW CLk 2 TO BE TURNED ON 
sONLY ONCE 
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SUBROUTINES 

000200 
177777 

badri4 
007356 

Bb88a8 
177 

jar 07.34 

177036 
000207 

000e!1 

o0d2e4 

177102 
00653e 

{56888 

171356 

OOESS& 
006560 

176754 

176744 

171162 
171182 

176664 

007700 

176636 

3$: 

4§: 

KINTR: 

KIN: 

KINI2: 

Cla. 
CLKI: 

KINI: 

1§: 

HMOLOIT: 

HOLD: 

KOUT: 

MUV 
MOV 

E03 

#200, aCKVS! 
1 SUCLKFLG 

atid Sdeny 
WAITB 

aKDBR, “1 
#207, %1 
CNGSWR 
aCTRLI,4“1 
KIN 

8-6, J8CNT 
SHRS1, JCNTL 
LST 
MST 
SKINI, aKVEC 

SKINTR, @KVEC 

OsCNT], “4 
dKDBR, %1 
8300, %1 
41, (24)4¢ 
%4, JUCNTI 
aatNT 
1§ 
SKINT2, JKVEC 

@KDBR, d#HOLO 

OeINTFLG 
#HOLDIT, OKVEC 
HRS! 0 
@HRSIA,%.3 

SC 
FY 

TURN ON CLK 2 

CLEAR CLK 2 IF PRESENT 

;KEYBOARD INTERRUPT HANDLER 
HAR A tG(CONTROL-G)? 
ES,GO TO CNGSWR 

;HANDLER FOR CTRL I 
;SETUP TIME OF CAY 

s INPUT 

sAWAIT A CHAR TC START 

CLK ! 

;STORE TIME OF DAY 

;DUMMY INTERRUPT SERVICE ROUTINE 

; INPUT HANDLER For CTRL T 
»SET DUMMY VECTOR 
;GET TIME OF DAY INTO 
:WORK AREA 
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007724 
0077 
5077 
0077 

00773% 
007742 
007746 
porred 

ee 
0077be 
007764 
007766 
007774 

8 
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 C
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010246 
010346 

00S037 

042701 
Li0lee 
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SUSROUTINES 

177770 

171042 
006S34 

007614 

007614 

007614 164217 

007614 177742 

010272 

oo0007 

Bre 7be 

006626 

010240 
006630 

176446 

176436 

176424 

176414 
000225 

000215 

0002 le 

177770 

1S: 

10S: 

CNGSWR: 

SETBYT: 

CKCSR: 

Ss: 

FO3 

8-10, 44 
(40)$, (43)4 
“4 

§ 
SicuKe2, 11 
“1 . 
“1 
geclk+e, #13561 

4 
aeCLK+2, 8-36 

43, DUMSTA 
aatLke 

%2,~(b) 
“3. -(6) 

TMPSHR 
“3 
PC, CRLF 
eBYT1,%2 

aPCSR 
5 

“3 
0177770,41 
“1, (2)+ 

;SEE_ IF CLK HAS INTERRUPTED IN THIS TIME 
;cacC VALUE OF CTR 
31S CLOCK RUNNING AT LOOKHZ ” 

;SUB INIT VALUE 

31S CLOCK RUNNING AT 1OKHZ ” 

31S CLOCK RUNNING AT SOHZ ” 

;ADD VALUE OF CTR TO MST 

:;SAVE Re 
SAVE R3 

sCLEAR TEMP SWR 
sCLEAR R32 
sPRINT <CR><LF> 
;INIT Re TO IST BYTE LOC 

-IS CHAR TYPED? 
IF NOT WAIT 
‘ELSE MOVE THE CHAR TO Rl 

;IF EQUAL,GO TO SWDO 
; INDICATE A CHAR INPUTTED 
;LEAVE ONLY SINARY 8 _IN R1 
;MOVE # TO PROPER BYTE LOC 
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1604 Q101S4 
1605 010160 
1606 019162 
1697 Q10l162 
1808 010164 
16039 Qi016§ 
1610 Bible 

1ei2 O101? 
1613 ptoesaa 
1614 Q10e02 
1861S 010296 
1616 O:92le 
161? 910216 
16:8 pitecd 
161 10ee0 
1620 010ee6 
l62el Q10e2e6 
'eee 010230 
se3 010232 

1824 010236 
1625 
1626 010240 
1627 910240 
1628 019244 
1629 010246 
1630 0102S4 
163i 010254 
163e 010260 
1633 010262 
1634 010270 
1835S 
1636 010272 
1637 010274 
1638 010276 
1639 010300 
1640 010302. 

1641 010304 
iste o1losus 
1643 010310 
1644 
1645 O1031le 
1646 Q10314 
1647 010316 
1648 010320 
1649 010322 
1650 010324 
1651 010326 
1652 010330 
1653 
1684 010332 
1655 010334 
1658 010336 
1657 010340 
1658 010342 
1659 010344 

er i732) 

Qee70e 
001346 

005703 
001420 
012703 

000015 
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SUSROUTINES 

006636 

006630 

006626 

006626 
006626 
006626 

006626 

010240 

176274 

000215 

176260 

O00el2 176246 

170616 

176262 

SWOONE: 

10$: 

20S: 

30S: 

CRLF: 

10S: 

TABL: 

TABLI: 

TRBLe: 

CMP 
BNE 

G03 

wBYT?, “2 
CKCSR 

43 
30$ 
sBYT1,%3 

(3)+, TMPSWR 
4348 
e0$ 
TMPSHWR 
TMPSWR 
TMPSWR 
10$ 

TMPSWR, JSR 

(6)+,%3 
(B)+: 42 
PC, CRLF 

#215, dPDBR 

aPCsR 
10$ 
#2i2,dPDBR 
PC 

31S Re PAST SYT6 ADDR? 
;IF NOT,GO BACK FOR ANOTHES CHAR 

WA S A CHAR TYPED? 
IF NOT EXIT 
-INIT R3 TO 1ST BYTE ADDR 

;SET LOW 3 BITS OF TMPSWR 
31S R3 EQUAL BYTE ADDR IN Re? 
;IF_YES ,EXIT 

LSE 
s SHIFT 
*NEXT 3 BITS UP 
*AND GO GET ANOTHER #8 

;SET UP NEW SWR 

;RESTOR R3 
;RESTORE R 
sPRINT <CR><LF> 

-IS TTY READY? 
IF NOT,WAIT 
“ELSE TYPE <CR) 

-IS TTY READY? 
IF NOT WAIT 
“ELSE TYPE <LF> 

; TABLE FOR WORK AREA 

;100KHZ TIME TABLE 

; LOKHZ TIME TABLE 



.MAIN. _MACYLI 
O2KWEG.P11 

1660 010346 
1661 010350 
1662 
1663 910358 
1664 O10254 
1665 010356 
1665 010360 
1667 010362 
1668 O10364 
1669 010366 
1670 010370 
1671 
igre D1097e 
1673 010374 
1674 010376 
1675 010400 
1676 O10402 
i677 O10404 
1678 010406 
1679 O10410 
1680 
1681 
1682 
1683 
1684 010412 
1685 10420 
1686 O104eE 
1687 O10434 
1688 010436 
1689 O10444 
1690 O104S0 
1691 O10456 
1692 O10No4 
1693 O10466 
1634 010474 
1695 010500 
1696 010506 
1697 010510 
1698 010512 
1639 010520 
1700 10504 
1701 010532 
1702 O10534 
1703 010536 
1704 910544 
1705 910550 
1706 10556 
1707 10560 
1708 10562 
1709 010570 
1710 10574 
1711 010602 
1712 010604 
1713 010606 
1714 10614 
1715 010620 

27(732) 
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SUSROUTINES 

6. 
3. 

TABL3: 53 
eb 
13 
67 
33. 
17. 
Q. 

0. 

TreiL4: Sed. 
160. 
80. 
40. 
20. 
Q. 
OQ. 
0. 

;THIS R 
; TIME OF 

177777 QO6S34 CLKI: MOV 
000044 006602 CLK3: ADD 
000144 006602 ce 

000144 006602 SUB 
006604 INC 
001217 O06604 CLKY: ADD 
001750 006604 cre 

001750 006604 SUB 
006600 INC 
000072 006600 CMP 

BEQ 
es: RTI 

000060 006600 MOV 
006$76 INC 
000066 006576 CMP 

BEQ 
RTI 

000060 006576 MOV 
006$74 INC 
000072 006574 CMP 

BEQ 
RTI 

000060 006574 MOV 
006572 INC 
00006 006S7e CMP 

BEG 
RTI 

000060 006572 MOV 
006570 INC 
000064 006570 CMP 

° 
W
N
W
 

HO3 

QUTINE KEEPS THE 24 HOUR 
DAY 

8-1, a8IMTFLG 
$36.0 @L5T 

#100. ,as_ST 
aensT 
8655. ,aansT. 
81000: , JaNST 
es 
#1000. , daMsT 
asseCe 
#72, d#SECe 
+4 

#60, aNSEC2 
asxsécl 
#66, J8SEC! 
+4 

#60, 38SEC! 
aentNne 
872, JeMIN2 
+4 

#60, deMINe 
aentNi 
#65, daMINi 
44 

#60, dSMINI 
SeHRS2 
#64, JUHRS2 

;60HZ TIME TABLE 

;SOHZ TIME TABLE 

CK_ INTERRUPT SERVICE ROUTINE 
TO LST 

7 OVER FLOW 

MST | 
MSB TO MST 
IT 

sYES 
;INC MSB Or SECOND 
;HAS 60 MIN ELAPSED 

sYES 
;INC LSB OF MIN 
sHAS 10 MIN ELAPSED 

;INC MSB OF MIN 
;HAS 60 MIN ELAPSED 

;INC LSB OF HOURS 
31S LSB AY 
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1716 010626 
Wl? Ql 
1718 1 
171 1064: 
1720 =O10€4%2 
17el Mea 
17ee 010656 
1723 010660 
1724 ot ) 
1725S 010676 
1726 0106 
172? 010676 
1728 010704 
1729 
1730 
1731 
1732 
1733 010706 
1744) 019714 
1735 010716 
1736 010724 
1737 010736 
1738 010736 
1739 019740 
1740 = O19742 
1741 010750 
1742 4010754 
1743 010762 
1744 010764 
1748S 010766 
1746 010774 
1747 0:1000 
1748 0i1006 
1749 011010 
1750 O1101l2 
1751 011020 
17Se «011024 
1753 011932 
1754 O11034 
1755 011036 
1756 plea 
1757 011059 
1758 011056 
1759 011060 
1760 911066 
1761 011070 
1762 011072 
1763 011100 
1764 011106 
176S 011110 
1766 O11116 
1767 011120 
1768 Ollilee 
1769 Ol11e6 
1770 011134 
1771 011142 

SUSROUTINES 

e737 O000be 

012737 O0C0060 
ELA 000060 

022737 000072 

00Se37 O0ESE5 
912737 000060 
o0000e 

022737 001750 
003011 
162737 001750 
00S237 006620 
022737 000072 

000475 
012737 000060 
005237 006616 

OO00&5 

000060 
005237 006614 
022737 00007e 

0004S1 
O1e737 00060 
005237 006612 
022737 OO000b5 

000060 
005237 006610 
022737 O00064 

022737 o0006e 

Q12737 o00060 
012737 000060 
0004 
022737 000072 

012737 177776 

006S66 

006566 
006570 

006570 

006570 

006624 

006624 

006620 

006620 

006616 

006616 

006614 

006614 

CObb le 

006612 

006610 

006606 

aoe610 
006610 

006610 
175400 
006562 

NEWTM: 

CLKe: 

es: 

NEWT: 

ENDIA: 

27(732) 10-SEP-76 13:04 PAGE 34 
103 

NEWTM 
HOG, QUHRS | 
+ 

#60, 08HRS! 
#60, J8HRS2 

#72, asHRSe 
+4 

OsHRS1 
#60, J#HRS2 

#1000. ,daNSTA 

#1000. .deMSTA 
aeSECen 
#72, daSEC2A 

ENDIA 
#60, a8SEC2A 
BeSECIA 
#66, SHSECIA 
ENDIA 
#60, d8SECIA 
axMiNen 
072, daMINER 

ENDIA 
$60, aeMINCA 
aentNiA 
866, JaMINIA 
+4 
ENOLA 
860, JeMINIA 
HRS2A 
#64. JHRS2A 
NEWT 
#62, d8HRSIA 
+4 

ENDIA 
#60, J8HRSIA 
#60, GAHRSER 
ENO 
872, asHRS2A 
+4 

ENDLA 
asHRS1A 
#60, a8HRS2A 
#CR, aPVEC 
8-2, JaCNTB 

;IF YES, IS MSB Ae 

;IF 24 HOURS RESET 
;LSB AND MSB OF HOLRS 

IF NOT 4 IS IT 10 HOURS 

;YES INC MSB OF HOURS 

;THIS ROUTINE IS THE WORK 

;AREA ROUTINE AND IS THE 
;SAME AS INTERRUPT HANDLER 
;SERVICE ROUTINE 

;SET UP FOR PRINTER OUTPUT 
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i772 911180 
1773 011156 
(774 O11164 
1775) Q1117e2 
1776 011200 
1777 
1778 
1779 O1le0e2 
1780 O11210 
1781 Ollel6b 
1782 
1783 O11220 
1784 Q1122e6 
1785 Oi11e34 
1786 011236 
1787 Ollev2 
1788, O112e44 
1789 011250 
1790 ~OlleSe 
1791 911256 
1792 Qllebe 
1793 011266 
178 011272 
1795 011274 
179% O11302 
1797 911310 
1798 
1793 G11312 
180C 011320 
1801 011326 
1802 
1803 011330 
1804 Q011334 
180S 011336 
1806 011344 
1897 0113Se 
1808 911360 
1809 011362 
1810 011366 
1811 011372 
i8le 0113974 
1813 011376 
1814 011404 
1815 QO11406 
1816 011414 
1817 Oli4ee 
1818 011430 
1819 
1820 011432 
1821 011440 
1822 OL1444 
1823 O11446 
1824 011454 
1825 O1146e 
1826 O11464 
1827 911470 
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SUBROUTINES 

006606 

000100 

Olleed 
000215 

011236 
00021e 

006556 

006562 

006560 

000144 

000060 
011432 
006562 

011514 
006562 

177767 
000012 

00&Sb2 
006556 

006560 

175340 

175332 
175320 

006562 
175210 

006S60 
006SS6 
006560 

006560 

006562 
175120 
175106 

175102 

006556 
006560 

CR: 

LF: 

PINTR: 

DONE: 

COLON: 

PER: 

1$: 

es: 

3$: 

NUM1: 

1$: 

JO3 

LF OPVEC 
#215, aPOBR 

#PINTR, OPVEC 
#212, POBR 

DECNTL. %4 
(44) +. dPOBR 
v4 QacnTi 
aecNTB 

#PER, JPVEC 
#S6, JPOBR 

#-2, JaCNTB 
#72, JPDBR 

ascNTB 

aeMSTA gaCNTI 
8-9. , daCN 
#100: , daCNT1 
2s 

£100. ,d8CNT1 

#60, a8CNTB 
#NUML, JPVEC 
JSCNTB, APDBR 

#NUM2, IPYEC 
aecNTB 

8-9. , dacnT 
#10. ,a8CNTl 
3$ 
ascNTB 
asCNT 

;QUTPUT CR 

;OUTPUT LF 

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

;WHEN-DONE PRINT ”.” 

;PRINT MSB OF MILLISEC 

;PRINT LSS OF MILLISEC 
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1828 011474 
1829 011476 
1830 O11S04 
1831 O115ie2 
1832 
1833 011514 
1834 011S2e 
1835 
1836 
1837 
1838 
1839 
1840 
1841 O11524 
1842 
1843 011532 
1844 011534 
1845 011536 
1846 11542 
1847 11546 
1848 11552 
1849 011556 
1850 011560 
1851 011562 
1852 O11564 
1853 

1856 011572 
18S7 011600 
1888 011604 

1860 011610 

1862 Q116le 
1863 011614 
1864 011620 

1866 011626 

27(732) 

012777 
000002 

013746 

012737 
005777 
012637 

000207 

022626 
012637 
012737 

000207 

000001 
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SUSROUTINES 

000060 d06Ste 
006562 175024 

007504 175030 

000010 167312 

001034 
00 

o00004 

011612 o00004 
167240 
oocoo4 

000004 
000176 CO1044 

33: 

NUMe: 

DELADJ: 

18: 

es: 

SWADJ : 

SWADJ1: 

END 

KO3 

1$ 
#60, J8CNTB 
J¥CATB, APOBR 

SKINTR, JKVEC RESTORE KEYBOARD VECTOR 

#10, aSR -TEST FOR SR3=1 WHICH INDICATES 
11770 811745 WITH MOS 

13 SADJUST DELAY TIMES 
U2? =NO ADJUSTMENTS REQUIRED 
#ADTR} ;GET START OF REG. FOR ADJUST 
#DEL1,RO -GET START OF REG. TO ADJUST 
WOELY, Re >GET END TAG OF ADJUSTMENT 
#2 ‘UPDATE END CHECK 
RIS. cRODe ‘UPDATE DELAY COUNTS 
Re, RO ARE WE DONE 
25 =NO CONTINUE UPDATE 
“7? *ADJUSTMENT MADE 

ae4,- (46) sS0VE CONTENT OF TRAP 

#SWADJ1,a84 :SET oF NEW TRAP VECTOR 
asR TEST FOR SWITCH REG. 
(46)+, 384 "RESTORE STACK NO 

>TIME OUT ACCONED. 
“7 

(46)+, (%6)+ sUPDATE STACK 
(%6)4'a84 RESTORE TRAP VECTOR 
#SOFTSR,SR :SET SUITCH REG. (SR) TO 

“EQUAL SOFTSR 
“7 RETURN TO CALLER 
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ADJ 001034 
BEGIN 001130 
EGINI 905170 
Eul C1046 

BUFF = 000776 

BYT} 006630 
BYTe 006631 
BYT3 006632 
BYTY 006633 
BYTS 006634 
BYT6 006635 
BYT? 006636 
CACL 004426 

C =] 6 
CHAR 006060 
CKCSR 019076 
CKY 001006 
CKVS 001010 
CKVS1 906530 
CKVI 006526 
CLK 007bie 
CLKFLG O06S3e2 
CLKI 010412 
CLKON 007360 
CLKSER O04220 
CLKXIT QO04224 
CLK1 007620 
CLKe 010706 
CLK3 010420 
CLKY 0104S0 
CNGSWR 0100S4 
CNT O06SS6 
CNTB 006562 
CNT1 006560 
COLON Q1131e 
CR 011202 
CRLF 010240 
CSB 001002 

CSB1 ooeset 
CSR 001000 

CSRT 001272 
CSR1 008S22 

MACYLL 271732) 10-SEP-76 13:04 PAGE 38 
CROSS REFERENCE TABLE -- USER SYMBOLS 

4738 ©1845 
451 4958 S11 1129 
452 11388 = =1174 1191 
450 4838 
448% 483 495 845 

1462 
13958 1586 1609 
13968 
13978 
13988 
13998 
14008 
14018 1604 
1011 10228 1053 1078 
444 624% 825+ 848% 

1247% 1250% 1258%  1259% 
1S878 1589 1605 
4628 829% 849% BEY# 
4638 826% 948% 1140 

13618 1492% 
13608 1491# 
1410% l4ee% 1434 §=1446% 
136e8 81477% §=61488 1493% 
1471 16848 
1482 1484s 
947 9748 
4768 

W4l1® = 14O3% 1439S = LH 7 
1578 17338 
141S*# = 14e7# =614399% = 1451 * 
416% 14e8e I44Oe 8 §614Se# 
1S06 15798 
46% 967% 968 13728 

13748) 0 -:1771% =1788 1793# 
13738 1517% 1529 1S33% 
1789 17998 
1770 17798 
1S58S 1623 l6eb8 1628 
4608 S31# 532 S44 
709% 726% 743% 760% 
949% 996# 1004#  1038% 

1480% 1515% 1525 
1016 13578 1490%  1494# 
4598 S16% 518 SSe# 
S32 $93 596# S97 
626 629% 630 636% 
658 666* 669% 679% 
725% 727% 729 733% 
776% 778 782% 791% 
834% 837 44% eS0# 
887% 889* 89b# 90C# 

100S* 1007 1037#  1039% 
1074 1082#  1085% 1089 
llb2e# 171% 1182# 1189% 
$15 Sees 

1015# 1017# 1018 13588 

1207 
1203 

860 

879% 
12638 

894% 
147e% 

issS 

1308 

890 

1083% 
1272 

943 

1557 

1138 

1101% 
1479% 

lele 

1563 

1407 1419 

1471% 

1431 

1070% 
1148% 

1830 
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CTR 

CTRLI 
CTRLT 

001004 

009211 
000224 
006524 
011524 
G04376 
001024 
01026 
01030 

001032 
011274 
011134 
006346 
104000 

00®604 

4618 

—e_ — —— 

536% 
784 

$37 
801 
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CROSS REFERENCE TABLE -- USER SYMBOLS 

S45 
820 

$$7 
924 
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1686 

1713% 

1708% 

14558 

1690%# 

1590 

154S% 

1688# 

1691 

$79 679 
1010 1044 

1073 
884 897 
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10S2 
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1069 
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DZkWBG.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

MSTA 006624 13938 1577% 1733 1735* 1805 
NEWT 011110 1758 17658 
NEWTM 019660 1716 17238 - 
NOP = Q00240 44S% 
NUM1 011432 1816 18208 
NUM2 011514 1820 18338 
OCT 006056 1eS4# §=1eb4Y# = 12 BF 
OcTP 006062 1251 leb2 12708 
QCTPRT 905746 1234 1236 1238 1240 12478 
OCT -00576& 1249 12518 
0CcTe 006004 1eSS# =1265 
PC =7000097 95S# 958% gb4y* 158S# 16234 634% ; 
FCSR 006S40 13658 1592 1627 1631 1775% 
PDBR 006536 13648 1S94* 1629% 1633 1774% 1780% 1784% 1791% 17968 1600% 1817%  1830% 
PER 011330 1795 18038 
PINTR 011236 1783 17868 
PRINT 005630 437 12238 
PRINT1 Q05744 SOWe = Lee? 1e31% 1245s 
PSW 008S64 199% S44% 954% 956% 13778 1409 14el*e 1433% 144S# 
PVEC OcbS4e 13668 1770% 1779% 1783% 1795 1816  1820% \ 
PVECS QO6&S44 1367%# 8 =1475% 
PWROWN 005576 1208 12108 
PARF1 Q05SSe 498 12e078 =61461 
PWRFe  Q0SS62 i142 12098 
PWRRTN Q0S626 207% 1209% 1218 12198 
PWRUP OQ0S5600 1210 leles 
RETURN QO6244 503% 1283 1301% 13088 
RO =“000000 933 1de2e# 1024 1e46x 1849% 1850 
R1 =”000001 g57# 959 1G23% 1024*  1026% 1027 1030 1e4S* 1849 
Re =”000002 1g847% 1848% 1850 
RS =”000005 998 1006 i1Cli# 10e0% 1029 1031% 1040% 1048% 1053  1065% 1073%  1078% 
SCOPE = 104400 4468 530 $43 551 S61 $76 $83 601 611 623 635 643 652 

665 678 691 707 722 739 758 773 788 806 824 847 8S2 
878 89e 917 342 991 1036 10S9 1081 1098 1113 

SCOPEB 006116 1e818 1287 1299 1307 
SCOPEC 006130 439 12868 
SCOPEF 006230 SOl# 1296 12e98% 1300% 13038 
SCOPEG (0Gs216 1295 1297 13008 
SEC1 006576 13828 §=61469% 1699% 1700 1703% 
SECIA 006616 13908 =861741% 1742 174S% 
SECe 006600 13838 1470% 1694* 1695 1698% 

CeA_ d06620 13918 1736% 1737 1740# 
SETBYT 019060 1S8e8 1596 
SOFTSR= 000176 447% 1864 

006100 1266 12758 
SP3A 00611e 1275 12788 

001044 4788 S24 740 807 919 992 1176 1190 1223 1241 1286 1294 1481 
1484 1486 1498 1619% 1841 1857 1864 mo, 

START 007336 14798 
SWADJ O!1566 484 ‘496, 1139 1408 1420 L432 1444 18548 
SNOCSi §=Ollble 1856 18628 
SWDONE 010162 1598 1600 16068 
TABL 01G27e2 1412 1424 1436 1448 1568 16368 
TABL1  Q103!e 1413 16458 
TABLe 910332 142S 16548 
TABL3 010352 1437 16638 
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JokwBS. Pil “sR 58s “REFERENCE TABLE -- USER SY HBOS 

TOABLY = 919372 1449 lg"28 . 
TOSR OC1214 4658 981 LL 1.20 115 1.66 1184 1197 1270 1311# 1318 1322 1325 
TOBR se:ele 4648 9832 116% 11198 L154% 168% 11868 $199 levee 13208 13e4s 13278 
Mh C1520 46c 8 S0Ce S252 $37 S¥ee S44 SYS S462 oS4# eos# S644 C704 637% 

£38 64S2 646 654s 6S 668% 67 673% 674 681+ §83 S86¥ 687 
595+ §98# Pile 714s 728% 731% 74S4 749% Toot 7554 777% 780% 7944 
ore 8lee 81S# 931% 932% 937 838 84} S34 ests 88+ 2694 go4e 
Ath gore g89ee 927% 10022 1022 1030*# J044* 10698 10864 10878 1i102* 11938 

TEMP,  OCL02E 4668 So2# 8932 gove 1010* 1023 1cSe*# = 1077s 
TIATIK 30426 94Se 9s: 353 97Se 9798 
TMESWR «096626 13948 15983 16118 614% 1615@ 1616% 1619 
Te 056246 493 lel? 1230 ler6 l3ils 
TOP1 006260 13138 132) 1329 
rOPe2 006312 1317 13228 
TR 905164 1:23 (11298 
TSTEND QOS1IS 11168 
TYPE 304236 gss 958 3818 982 . 
TO OO1e34 $93 S05 514s $25 S27 
Tl 001314 519 Sel Se9s 
T1C O02206 6558 
208 236 6638 675 
Tl 002264 6788 
rl1A 092304 68e8 698 
Tle 002340 691s 
TleA 002370 6968 £939 
T!28 902416 &97 7028 
T13 eb 7078 
T13A S5 les 215 
T7138 092504 713 7188 
T14 022514 7ee8 
T14Q esse 7e98 7322 
Tis8 606 730 7358 
TIS 02610 724 7398 
TiSA 0026550 7468 749 
7158 002676 747 7528 
r1é 002706 741 7588 
TIEA 022736 763 7b5 
Ti168 032764 764 7698 
T17 774 7738 
T17A 603024 7788 781 
T17B 003052 779 7848 
Trg 7888 
T18A 003120 7958 ? 

, 388 902146 736 8018 
T19 003156 790 8068 
719A 063216 8138 816 
T3398 +6 814 8208 
T2eC 033256 ecg 8248 
T20A 003346 829 8378 
fl 003406 6 8478 
Telh 003472 849 8598 
Yee ter] 8s8 8628 
TeeA CO3S62 864 8738 
<2 002576 87e 8788 
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OckhSe. P12 

T23RA 003642 
Tey 053672 
Towa 003724 
Te4g = OC3TSY 
THe = OC37 
"Sup = OC4NSE 
TES. DON 
T25a DOME? 
tT DO45 75 
Te 0M 
tara = 0S 220 
TES 906336 
T28a 095250 
234605316 

29a = 905330 
13 001374 
"3a 1422 
138 OO N64 
"35005436 
T3? = G05516 
v4 0015 
15 00 
16 00 
r: 0 
t va 
1 
WalTa 90° 
WAITB 50° 
KR = O8 
von oS 
KIRFLG 5e 
xoet ODE NE 

s0-SEP=-"§ 13:04 PAGE Ye 
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OCKWEG.PLL CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

994 = 9074 HH HF HG 
10051010: 1016 = 1017, dee «S 10231030 
1069 1071 «1072 «Ss «1077S i083S «1084 = 1085 
113811404 4248S MR 114? 
1178 «1180s 1181s 11821186 = 11931194 
12291232) 1235s 1239S steu? LSC 
130i 1306 1407 1810 Ili tle 1413 
142814311434) 14351436 14371439 
1485 1455 1461 14b2 1465 = 148RSsLNG? 
1470 «1N81s1492) 19314841495 1504 
530 153201533138 s«a1S39sS45 1546 

1590 «1508160916192 = bee S129 
1722, «74017451750 17SS)—7be «1763 
1780 ««17839)s«1784)=Ss«1780,ss«1781~Ss«1298 1798 
1823 1830 «6 1833 s«184S SS sse4e SBN? = 1849 

MOVE 983 1312 1320 1324 1327 1603 
NEG 1026 
NOP 1126 = i127) s1128 
RESET S17 $780 BI19ss1109 11241143 
ROL 1521253 «12851286257 126314 
RTI 9 141-1225) 1244 = 1302,sISL S21 

1719 «1722172851728 177H 7811785 
R°S 1025 «1031 «= ste67)sste?asiéde??~—Ss1315 
SUB 1924 «123315571688 = 169317351807 
SWAB «1562 
TRAP 446 
TST us8 = §32'—i=S79—C*é‘ CFC? 

go 820 1029 1060 1089 1094 1105 
isS3 «1855 s«S69~—s«a1S73.—s«1GO?)~=— «1788 = «1857 

TSTB b% 712 729 74 763 778 795 
166 1074 11171120182 1186 1184 

433 
197 

EVEN 1e73 1331 1338 1340 1348 1354 1402 
LIST 436 
NLIST 436 
PAGE il 1205 
REPT 436 . | 
~SBYTL 430 1131 1205 

ERRGPS DETECTED: 0 
CEFAULT GLOBALS GENERATED: 0 

#0ZKWBS , OZKWBG. SEQ/SOL/CRF DS: ERFZ2/EN: ABS=DSKM: DZKWBG. P11 
RUN-TIME: & le 2 SECONDS 
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RUN-TIME RATIC: SO “el=e.3 
cORE USED: 10k (19 PRGES) 
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