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RABSTRACT
THIS FROGRAM TESTS THE KWl1l1-P REAL TIME CLOCK. IT CONTQINS

S SFRICR SRR BOULINER. T UL T RTER S e
EXTER EgthéNCIéo :

REQUIREMENTS
EQUIPMENT

PDP-11 WITH KWl11-P

STORAGE

THIS PROGRAM OCCUPIES MEMORY FROM O TO 11636.
LOﬂDING PROCEDURE

PROC% W%MY TRP'Eé SHOULD BE FOLLOWED
PLRC Y

3. (% DETERHINED BY LOCATION OF LORDER).
4. PRESS ST AM WILL LORD).

STARTING PROCEDURE
CONTROL SWITCH SETTINGS

SET SWO=1 TO SUPPRESS TESTS USING EXTERNAL FREQUENCY.
SET SW2=1 TO INCLUDE REPEARTABILITY TEST T2S & Tee IF COW IS PRESENT

STARTING ADDRESSES

204 RESTRRT RDDRESS-PRIHRRILY USED BY XOR TESTER
£18 BAORE SR°Srncie memw Tine cook TesT. 1ooKec.
551 BUBLE OR SINGCE REA TITE Crosk JESI 8%

AND/OR OPERATOR ACTION

151, ORRHEE SUTICH BEGISTCR J3 MUATLOBLE IV EROGRBMMILL, o\ ccocree

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

LOAD PROGRAM INTO MEMORY
SET SHITCHSREGISTER TO STARTING ADDRESS
&gngﬁg?ggs ?6 SUPPRESS EXTERNAL FREQUENCY TESTS SET SWO=1.

PRESS START
PROGRAM WILL BEGIN TESTING

OPERATING PROCEDURE

SEG C00e
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g.l 825?2T;22?L SWITCH SETTINGS

1.1
MR (B THRE TROnER ot ERCEEENE s EBALE S

H{TCH grams m;:
- ON ERROR
Salgel AT on €8
sui:lm uug xmmr PR;:TOUT
= .
gﬁw gwgﬁg Eculéu ?"bu TES
W3 = DELAY 2n 11760, 11/70 OR 1145 WITH MOS OR BIPOLAR MEMC
SW2 =x OR UP. . .CLK2 PRESENT-EXECUTE REPEATRBILITY TESTS
5.2 SUBROUTINE RBSTRACTS
§.2.1 SCOPE

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

RYEGIEE e o 90 A0ARF SR <06 EF FhokBEvch o RESLER.
e :::S SUBROUTINE CALL PRINTS THE gSS THAT TAGS

T
SUB-TEST AND THE CONTENTS OF ROL AND STATUS
COUNTER, AND * EHP .

—
[
(@)

HE FARILING
REGISTER,

. ERRORS
» | ERROR PRINTOUT FORMAT

WITH SW13=0 (OR DOWN) THE FOLLOWIG PRINTOUT WILL APPEAR ON
AN ERROR:

oo

PC STATUS COUNTER TEMP
XXXXXX  XXXXXX  XXXXXX  XXXXXX

TQT T §$ O%F | CoMMAND & ERR?:TOCCgRREDTER AT TIME OF ERROR
ey, ,ggfgmggggﬁ% 1SS SRAlS
TENT S USED BY SOME TESTS.
NOTE: T ALL OF HE INFORMATION PRINTED IS INTENDED

?E US F RY TYSS ERROR THIS IS SIMPLY
R#& ? HE OPERRTOR

T FER 0 NG AT THE RD
THE ERROR FOR A DESCRIPTION OF THE CAUSE OF THE ERROR.

6.2 ERROR RECOVERY

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

Pea Pt Pt Pt Pt Bt Bt Bt Bt Pt Bt Pt Bt e B w Bt Bt Bt Bm B B @ Bk Bt §w Bt Bt Bt Bt Bt B Dot Pt Ban B Bue Pa B n Bt Bt Pt Pt Bt ot Bt Bt Bt s Pt Pt Pt Bt Pt P s
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SEG C004

RESTRICTIONS
OPERATIONAL RESTRICTIONS

FOR PURPOSES OF TESTING THE EXTERNAL FREQUENCY SELECTION IT
IS NECE SRR\ TO SUPPLY KNOWN FREQUENCY TO THE EXTERNAL FRE-

o
T. THIS PROGRAM USES THE INTERNAL BOHZ FOR ITS
8 THIS IT IS REQUIRED THAT A JUMPER WIRE BE CON-

NECTE P INS CF1 AND Dﬂé OF THE SLOT IN WHICH THE CLOCK
MODUL D IF THIS 1S NOT DONE, THEN THE PROGRAM MUST
ﬂLHﬂY RUN HI H SWO=1 TO SUPPRESS THE EXTERNAL TESTS.
# IF A SECOND P CLOCK IS BEING USED FOR TEST PURPOSES,

THE SHI C REG 000004 TO ENABLE TESTS 125 AND Tob, DURING
THE BRSE TEST
MISCELLANEOUS

EXECUTION TIME

BRSIC f;g OUIRES 11 SECONgS PER PRSS W/0 ITERATIONS 66 WITH.
TIHING S S Y4 _MINUTES PER PARSS.
DOU NGL; TIME CLOCK TEST-DETERMINED BY OPERATOR
SUGGEST%D XECU é T

IF THE S CLO

IMES ARE:
CK ?ES IS RUN WITHOUT BEING FOLLOWED
BY THE DURL CLOCK TEST: 17 MINUTES FOR ERCH FREQUENCY (100KHZ, 10KHZ,B0KHZ)

e. IF THE SINGLE CLOCK TEST IS FOLLOWED BY THE DUAL TEST
UN SINGLE CLOCK EST FOR ONE MINUTE (FOR ERCH FREGQUENCY
RUN DUAL CLOCK TEST FOR FIFTY SECONDS (10 PRINTOUTS) (FOR EACH FREQUENCY!

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

PROGRAM DESCRIPTION 7

ECTIONS: THE BRSIC TEST _THE

LOCK TEST. THE BRSIC TEST CHECKS ERCH OF

¥OL AND STR}U?EREGISTES ggUNT SET BUFFER, ANC

RATION ¥NDE RRUPT CONT
g% ﬁguu UP OR COUNT DOWN, AND

(3

(SI PERTE *NT RRUPT

nepen ABILITY. T MING TE ES ALL CLOCK FREQUENLIES TO
THE TELETYPE BELL AT 10 SECOND INTERVALS.

ruc CLOCK TEST PROVIDES A REAL TIME CLOCK

WHOSE ACCURARCY CAN BE MEASURED AGAINST AN

ACCURATE EXTERNAL SOURCE.

BRSIC TEST

TEST DESCRIPTION

T0 THRU T9 TEST THART CSR, COUNT SET BUFFER AND COUNTER

BITS MAY BE SET AND CLERRED.
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9.3
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TIO THRU T11 TEST FIX(BITS) TO SINGLE CLOCK COUNTER.

Ti2 THRU TIS TEST CLOCK TO COUNT UP.

Tie THRU T19 TEST CLOCK TO COUNT DOWN.

T20 THRU T24 TEST INTERRUPT MODES.

725 THRU T2 TEST REPERTRBILITY BY CHECKING THAT THE COUNTER

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

TIMING TEST
THIS TEST USES THE REPEATED INTERRUPT MODE TO RIt.. THE TELETYPE
BELL AT 10 SECOND INTERVALS. FIRST THE BELL IS RUNG AT 10 SE-
COND INTERVALS FOR { MINUTE USING :00HKZ, FOLLOWED BY 1 MINUTE
AT 10KHZ FOLLOWED av 1 MINUTE AT LINE FREQ. (BOHZ OR sou21 ANC
(IF SWO=0) I MINUTE AT LINE FREQ. USING EXTERNAL FREQUENCY

INPUT.

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

¥n§Sa¥ gg“?RgggFgRHS YOUR COMPUTER INTO AN

ACCURATE DIGITAL "WALL CLOCK." A NORMAL
CLgCK $ le HOER CYCLE HQS BEEN REPLACED BY

HOUR CYCLE
EXAMPLES OF THE 24 HOUR CYCLE FOLLOMW:
ACTUARL TIME PRINTOUT

HRS MINS SECS TENTHS+HUNDRETHS OF SECS.

MIDNIGHT 00 : 00 : Q0O . QOO ,
B:3¢ o8  : 00 . 00
12 NOON i : 00 : 0O . OO
2:15 PM 14 5 ¢+ 80 . N
11:30 PM el : X :+ 00 . W

ENTERING THE TIME

THE CLOCK CAN BE UPDQTED BY HOLDING THE CTRL KEY DOWN
AND TAPPING THE I K THE CTRL KEY IS THEN RELERSED,
AND THE STRARTING TIHE IS ENTERED

THE MOST SIGNIFICANT HOUR DIGIT IS ENTERED FIRST.

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

THE LEAST SIGNIFICANT HOURS DIGIT IS ENTERED NEXT FOLLOHED BY
THE TWO MINUTES DIGIT, FOLLOWED BY THE TWO SECONDS DIGIT

THE FRACTION OF A SECOND DIGITS ARE_NOT ENTERED. THE

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

cEG 000S
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ENTER A TIME THAT WILL OCCUR A HALF MINUTE OR_MORE

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

INFORMAT ?N ﬁFTE THE *NFORHRTION HAS BEEN ENTERED, THE
THAT STANDARD REACHES

TR A AR IR, E#‘r'é‘E?Sﬁ?" D faER HITS T

NOTE THAT THE CHRRRCTERS ILL NOT BE PRINTED
OUT RS THE TIME IS BEING ENTERED.

RERDING THE TIME

ro PRINT THE TIME, gsp §S THE CTRL KEY. WHILE HOLDING
RL xsv uu MARTLY TAP THE T xsv THE TIME WHICH
NSTANT Tunr THE Y WAS DOWN, WILL
98 Psanrgo our EE Fonnnr THE ann uT uxLL B¢ SIMULAR
in THE 24 HOUR TIME EXAMPL THE

ONLY DIFFERENCE WILL BE THE ABSENCE OF SPACES.

TIME REFERENCES
SINCE THE SYSTEH CLOCK IS HORE RCCURRTE THAN MANY WRIST

:2;$u$§ . PR vx AN ACCURATE TIME STANDARD.
THE T HE P"?ﬁ%nﬁouxzs ?o RS oﬁgfasunsnu STANDARDS
RADIO svhr ON (WWV) E. CONSULT uxru YOUR LOCAL

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

FROCEDURE FOR SINGLE CLOCK REAL TIME TEST.

1. PERFORM THE BRSIC ng PRIOR TO T Pgnronnnncs OF
THIS TEST. OCEED ONLY IF THE BASIC TEST HAS PASSED.

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

4. EXAMINE YOUR TIME REFERENCE ano SELECT A TIME THAT
Eé#hoﬁkk°“ YOU ENOUGH TIME t0 ENTER THE TIME VIR THE

S. ENTER THE TIME, RS DESCRIBED PREVIOUSLY.

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

7. MONITOR voua TIME REFERENCE, EXACTLY 1 MINUTE
FROM THE TIME YOU STRARTED THE CLOCK, READ THE PROGRAM
CLOCK RS DESCRIBED PREVIOUSLY.

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

9. IF THE RESULT OF STEP B8 IS NOT WITHIN ONE SECOND
ALLOW EXACTLY ONE MORE MINUTE TO PASS (FROM THE ORIGINAL
START TIME). READ THE TIME AGRIN. IF THE TOTAL ERROR
DOUBLED, THE BOARD IS DEFECTIVE. IF THE ERRCR IS CONSTANT,

0C0%s
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RESTART THE TEST.

10.% IF THE ONE MINUTE TEST WAS PASSED, ALLOW THE TEST TO
xacer 6 nxugres MORE, AT THE sxncr 5"0 OF THE

16TH "INUTgugg AD THE CLOCK. IT S
BE WITHIN S OF THE CORRECT TIHE IF IT IS NOT,

T, 000 1ECOTRCLLtRe 18 LEC PR Bbndt i SV oL

CAN BE OMITTED.

11. bgggiggogTaaTa( Oxag ?EéTCH REGISTER,

REPER

12. LOAD ADDRESS 224 VIA SWITCH REGISTER
g PRESS START caaw IF BOHZ, OR 230 IF SOHZ L..IE TEST)

EPERT STEPS 3-10

EST IS ARBITRARY, IT IS NOMINALLY
LONGER TESTS An Peg?g ? BLE.

TESTS SHOULD BE WIT

0
S

'DHH

A THOUSAND SEC
THE RESULTS OF
1 MINUTE FOR A

NOTE THAT THE T
THE TEST HITHOU

- ga-

E READ AT _ANY POINT WITHIN
TING HE TEST.

DUAL CLOCK REAL TIME CLOCK TEST

HE USE OF A TEMPORARY CLOCK (REFERED RS COW) REDUCES THE TIME

RN gt TR, S R A H

REAL T IMES T DUAL CLbcx TEST 1S USED IS
1 MIN : SO szc/rkco vsnsus 17 MIN/FREQG FOR THE
SINGLE CLOCK REAL TIME TEST ALONE.

THE DUAL CLOCK TEST REQUIRES THAT THE CLOCK BE STARTEC AS IN
THE SINGLE MODE. RAISING SWITCHES #0 AND #2 CAUSE THE PRINTOUT
TO OCCUR AUTOMATICALLY.

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

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

. REMOVE JUMPER AM4
CSR=772560
CSB=772562
CTR=772564

e. RADD_JUMPER V8
VECTOR LOCATION IS S04
PSW 506

LUS OR MINUS)

SEG 0007
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THIS VECTOR IS IN FLOATING VECTOR SPACE, CAUTION IS RDVICED
WITH RESPECT TO ALLOWING VECTOR CONFLICYS.

PROCEDURE FOR DUAL CLOCK REAL TIME CLOCK TEST
1. LOAD ADURESS 214, DEPRESS START (100KHZ TEST)
2. ENTER THE TIME VIR THE TTY KEYBOARD AS DESCRIBED PREVIOUSLY

3. SET THE SWITCHES IN THE SWITCH REGISTER TO_ 0000OS.
THE TTY WILL PRINT THE TIME AT S SECOND INTERVALS

4. CONSECUTIVE PRINTOUTS WILL BE WITHIN S. 00 PLUS OR_
MINUS .01 SECONDS OF ERCH OTHER. ALLOW THE TEST Tu

RUN FOR AT LERST TEN PRINTOUTS. IF THE TOLEF.4NCE IS
EXCEEDED, THE CLOCK IS DEFECTIVE.

LOAD RADDRESS 220, DEPRESS START (10KHZ TEST)
REPEART STEPS 2-4
LORD ADDRESS 224, IF &0HZ, OR 230 IF SOHZ DEPRESS START (LINE TEST)

REPERT STEPS 2 & 3

CONSECUTIVE PRINTOUTS WILL BE WITHIN S.00 PLUS OR
INUS .04 CONDS OF EARCH OTHER. TYPICALLY, AND
Ug 2_SECONDS HORST CASE, E
TO POSS LE RC LINE FREOUENCY ARIATIONS. ALLOW_THE
TEST TO RUN FOR AT LEARST TEN PRINTOUTS IF THE TOLERANCE
IS EXCEEDED THE CLOCK IS DEFECTIVE.

THIS KW11-P DIAGNOSTIC WILL GO OUT & FIND IF THIS SHOULD
RUN WITH CPU THﬂT HAS A SWITCH REG. OR WILL RUN WITH A PDP-11-/04
THAT HAS NO SWITCH REGISTER. IF CPU HARS NO SWITCH REG.
LOCATION 176 EQUALS SOF TWARE SWITCH REGISTER. IN THE ARBOVE TEST
TYPIgcoﬁc(CONTROL G) WILL ALLOW YOU TO ENTER/ALTER THE SOFTNQRE SWITCH SETTIF

O ® N o0 n

Coos
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43S 000000
437 000030

Y42 000046

443 00004 005174

Y4y 104000

4Y4s 177776

Y46 000240

447 104400

448 000176

449 000776

450 000200

4S1 000200 000137 001046
4S2 000204 000137 0011S0
4S3 000210 000137 00S210
4S4 000214 000137 006714
4SS 000220 000137 007000
4Se 000224 000137 007064
:gg 00 000137 007150
459 001000

450 001000 172540

461 001002 172542

462 001004 172544

463 001006 000104

464 001010 000106

46S 001012 177566

466 001014 177564

467 001016 000000

468 001020 000000

469 001022 000001

470 001024 177740

471 001026 477730

472 001030 160000

473 001032

:;g 001034 177700

476 001036 177660

477 001040 140000

478 001042 140000

479 001044 177570

480

481

482

483

484 OCOI04¢ 012706 00077¢

JO1
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.TITLE CZKWBHO KW11l-P RT CLK TST

.SBTTL BAS
: COPYRIGHT 1971

A TEST
19;3 DEGITQL EQUIPMENT CORP., MAYNARD, MASS. O17%4

: JOMN RODENHISER/JIM LACEY

.ENRBL AMR, ABS
. TRAP cniEugn 0-200
PRINT
34
SCOPEC
34

JMP OIBEGINE
JMP J#BEGIN
JMP J8BEGIN]

JMP 98K 10HZ
JMP J#HB0Z
JMP J#HS02Z
.=1000

CSR: 172540

CSB: 172542

CTR: 172544

CKV: 104

CKVS: 106

TDBR: 177566

TCSR: 177564

TEMP1: O

TEMP: 0

ICOUNT: 1

DELL: -40

DEL2: -S0

DEL 3: -20000

DELY -20000

RDJ: -100
-120
-40000
-40000

SR: 1775870

BEGINZ: MOV 8BUFF , %6

; SOFTWARE SWITCH REGISTER

; START BRSIC TE?T

;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
;COUNT SET BUFFER

100KHZ.
10KHZ.

REGISTER

; COUNTER
;CLOCK VECTOR ADDRESS

; DELARY ADJUSTMENT FOR 11-70
; & 11745 WITH MOS MEM.

SEG 0009
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E ?uex.rff‘l 30-:3#-73 09: 34 aas?c TEST ~ SEG 0010
4gS 0010S2 CO0042 000046 CMP JeN2, aNve :UNDER ACT ?
486 --ioso 35?333 ago lgsca . :YES-SKIP TITLE PRINT OUT
487 0OC 4 MOV ] v XN
g6 001066 0bI73F oocsee NN W63 & pRINT TITLE
4 1 116 18: JSR 27.3200J 'MAS THIS CPU HAVE A SWITCH REG.?
9 1 733 1161 ISR %7 . DELRDJ 1S ADJUSTMENT IN DELARY REQUIRED
"35 11 1 MCV and, -(%b)
4 0011 1 001230 000004 MOV #XOR, 84
433 ’!ll “ TST 38177060
494 0011 1 MOV (%B)+, 984
43S 0011 1 1 006252 MOV #-1,38XORFLG
i Bl BiE BRoRNp OO Y Bedmce
438 80114 847 006266 JSR %7, TP
S00 001150 012 00077 BEGIN: MOV #BUFF , %b .SET UP STACK FOF. SCOPE LOOPS
201 001184 004733 0116Gs JSR %7 , SWADJ :HAS THIS CPU HAVE A SWITCH REG.?
203 001164 012737 00S32 0OODRM WOy WPURFT 24 $1S DTS TN R FAIL POINTER
204 001133 008077 002q4s CLR  3PSW ICLEAR PROC. STATUS REG.
505 001176 005037 001020 CLR TEMP
200 D0106 00203, Oasore &R TERPT U, -
S08 001212 012737 001254 " MOV 870, RETURN :SET UP RESTART OF PROGRAM
509 0Cl220 00S037 ooéggw —— CLR PRINT] :INITIALIZE ERROR PRINTOUT REACING
gitll 001224 000137 001254 mP
S§12 001230 2626 : XOR: CMP (%) +, (%B)+
513 001232 012637 000004 MOV (%6)+ 384
S14 001236 012737 000005 001022 MOV S, 38 COUNT
S1S 001244 005037 006252 CLR 98XORFLG
Si6 001250 000137 001150 TP 98BEGIN
gig :TEST INIT TO CLEAR CONTROL AND STATUS REGISTER
519 001254 013746 000004 T0: MOV NN, - (%B)
S20 001260 012737 001312 000004 MOV SCSRT, asY
521 001266 012777 100377 177504 MOV $100377, aCSR
522 001274 00000S RESET
%3 %}gmn moowmxa 100377 177474 gg %{00377,acsn .
SeS 091306 104000 HLT ;ERROR, INIT FARILED TO CLEAR ALL BITS OF CSR.
S26 001310 000411 B8R T1
627 001312 022626 CSRT: CMP (%B)+, (%B)+
28 001314 012637 000004 MOV (%6)+ a4
§29 001320 032777 040000 177516 BIT #40000, ISR
530 001326 001352 BNE T0
31 001330 000000 HALT sNO SSYN FROM DEVICE
632 001332 000750 BR T0
533 . TEST COUNT SET BUFFER
634 001334 012637 000004 b1 MOV (%6)+, 384
5§35 001390 104400 SCOPE
636 001342 012777 177777 177432 MOV #-1,3CSB
537 001320 005777 177426 15T Jacse
538 001354 001401 BEQ .49
533 001356 104000 HLT :ERR, FAILED TO GIVE ZERO'S FROM WRITE ONLY REG.
40 001360 012737 177777 001020 MOV $-1,38TEMP
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CZKWBI.P11 30-JAN-78 09:34 BRSIC TEST SEG 0011
S4l 001366 012777 000000 177410 MOV #0,3CTR
sqg omaru 02?377 001020 177402 gsm aﬁzm.acm
4 881435 ?84086 HL :CTR CHANGED WHEN WRITTEN TO
Sys : TEST COUNT SET BUFFER TO ACCEPT'A COUNT PATTERN
546 'TEST COUNTER TO CONTAIN COUNT SET BUFFER VALUE
647 ogso 7 001020 CLR TEMF
2“8 1 6 94 SCOPE
Y4 14 013 001020 177360 T3: MOV TEMP, 3CSB
550 023777 001020 177354 CHP Tgﬂp.acrn

;ERROR, CTR _NOT=TEMP

HL
{1 10’ COUNT PATTERN
001020 i e IREPEAT UNTIL COUNT OVERFLOWS

BNE T
. TEST THAT CTR REMAINS CONSTANT IF RUN CLEAR
A: SCOPE

i
8 83888888
STRBAZRR
28
89
R

s 0o 0t s Dt Dt Pt Pt s o s Pt Pt s Bt ot ot ot Pt Pt Pt Pt ot s ot Pt ot Pn e Pt Pt Pt ot P Bt P P e P Pt Pt Pt Bt s B

556 Y42 104400 {3
225 BOiusO 1 - 1;;939 77324 555 2csna 5
??3 D0 :EE 15737 601030 601850 MOV anthg.gorsnp
Se0 00 493 37 001020 18: INC JSTEMP
Sel 001M 001375 BNE 18

0014 177777 177304 cM> #-1,3CTR

Ii 1 BE: . +4

4 00 1 HLY .CTR CHANGED ALTHOUGH RUN O

(3 - TEST THAT ggn REMAINS CONSTANT WHE'® CSR IS REF'D
Seb 001504 104400 tas: SCO
32; 88 51 0137;; };;339 177262 535 2CSR SB
gsq 00 sas 013737 001030 001020 MOV aoﬁtfg.aorznp ’
3 001526 012777 177736 177244 1§: MOV 8177736, CSR

001534 017700 177240 MOV 3CSR, %0

s Blsre oo ues: Y oS

a‘ 222 601320 INC go%eﬁp

001556 001363 BNE 1s

O 2777 177777 177216 E"P #-1,3CTR

140 EQ . +4
1 006 :CTR CHANGED BY CSR REF

HLT
'IEST Iﬂég TO CLEAR COUNT SET BUFFER WHEN IT IS =-1

RIS KE

L R RRG

ﬂi Aouq t OPE
00 1 177777 177200 MOV #-1,3CS8
00 00000S RESET
00 005777 177174 TST aCTR
001610 001401 BEQ . +4
001612 104 HLT :ERROR, INIT FRILED TO CLEAR CSB
587 : TEST RATE SELECT (BIT,2) MAY BE SET AND' CLERRED
€88 001614 104400 ts: SCOPE
S89 001616 012777 000002 177154 MOV 82, CSR
590 001624 2777 000002 177146 CMP 82, JCSR
£9]1 001632 001401 BEQ .+49
€92 001634 1 HLT :ERROR, CSR NOT = 2
€93 001636 012777 000004 177134 MOV 84, ICSR
594 001644 2777 000004 177128 CMP #4 . JCSR
€95 001652 1401 BEQ . +4
€96 0016E4 104000 HLT :ERROR, CSR NOT = 4
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001674
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848522

001401
104000
77

1401
1

68888 i5%ide

000010 1770S6
000010 177050

177040
177034

000020 177020
000020 177012

177002
176776
DO0340 177776

U001 176754
000100 176746

176650
20 176640

MACY1l 30A(10S2) 30-JAN-78 09:35 PARGE 12

BASIC TEST ~ SEG 0012
; -
WY ab-8&ER
BEQ .Y
HLT :ERROR, CSR NOT = &
$§R CSR
T CSR
a£$ - :ERROR, CSR MNOT = O
: TEST nosk (BIT 3) CAN BE SET AND CLEARRED '
te: SCOPE
MOV -xg.gcsn
- #10,9CSR
HL; ) . :ERROR, CSR NOT = 10
o
Q . +4
HLT .ERROR, CSR NOT = O
.TEST UP/DN (BIT 4) CAN BE SET AND CLEARRED
t7: SCOPE
MOV 820, ICSR
EEP oao *CSR
HL :ERROR, CSR NOT = 20
CLR JCSR
B
HLT ¢ ;ERROR, CSR NOT = O
i;ssr xngggggpr ENABLE (BIT &) CAN BE SET AND CLEARRED
: 8 SE :SET PROCESSOR PRIORITY LEVEL 7
nxo SR
ggp nxoo 9CSR
HL :ERROR, CSR NOT = 100
CLR JCSR
;ET aggn
HL? ’ :ERROR, CSR NOT = O
:TEST RUN (BIT 0) CAN BE SET AND CLERRED’
T9A: gcops
LR aCSR
S%C ¥E:: aCse :START AT 2
MOV 821, 9CSR :DISABL INTERRUPT COUNT up SET RUN
g&g oiqbcsa : CHECK %r ZERO IS STILL SET
HLT ; :CSR LOST BIT O AFTER BIT INSTRUCTION
SCOPE
CLR acsa
CLR TEMP
MOV TEMP, 3CSB :START AT ZERO

MOV 820, aCSR ;DISABLE INTERRUPT, OOUNT UP, DO NOT SET RUN
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000001
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BRSIC T

176520

000000

001020
176446
176444

000000

176406
176376
001020
001020

176344

BIS #1,3CSR :SET RUN
ggg oiﬁacsn :CHECK IF BIT O IS SET
HLT :CSR LOST BIT O AFTER A BIS INSTRUCTION
SCOPE
CLR ?csn
CLR E
MOV TEMP acse :START AT ZERO
ggg :50 gc R 'Eén LE 1"75“"U97§E$°gﬁ; UP, SET RUN
BT TR jchete By 87
HLT :CSR PICKED 31755 ON A MOV.

; JEST FIX BIT S) TO SINGLE CLOCK COUNTER

SET UP/DON (BIT 4) =0 TO ENABLE COUNT DOWN

t10: SCOPE
CLR aCSR
nov o-x aCcss
MOV ' TEMP

TIOA: MOV ' 3CSR
EES ngﬁ.aCTn
gtr :ERROR, COUNTER NOT = TEMP, DIDN'T COUNT DOWN

¢ TEMP i1 TO'PATTERN COUNT
MP TEMP, 80 ;DONE ALL COUNTS?
719a NO
; JEST FIX (BIT S) SINGLE CLOCK counrsk
ET upxouopgrr 4)=]l TO ENRBLE COUNT U

11
CLR
& &

T11A: MOV s60 gc
ggp En# ac
HL :ERROR, COUNTER NOT = TEMP, FAILED TO COUNT UP.
INC TEMP ‘41 TO PATTERN COUNT :
CMP ;Eng %0 :DONE ALL COUNTS ?

BNE 11 NO
:TEST CLOCK TO COUNT DOWN AT ALL rnzouenéxes
: 100KHZ
tia: SCOPE
CLR

9CSR

MOV oa acss ;COUNT SET BUFFER TO 2

MOV 9CSR :DOWN COUNT , 100KHZ, GO

MOV aobsLx INTEMP
Ti2A: TSTB

BMI 1 a

ADD 81, I8TEMP

BNE T12R

BIC #1,dCSR

HLT :ERROR, P INTR (BIT 7) NOT
T12B:  TST JaCTR

BEQ .44

SEG 0013
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000001
176132
000002
000007
001032
176104
000001
000001

1760862

176044

BO2
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176224
176214
001020

001020
176162

176204

8v—v—
NN
- 0o
O+
n—n
oo

C01020
176064

BASIC TEST SEG 0014
HLY :ERROR, COUNTER DID MNOT COUNT DOWN TO O
. 10KHZ
$13: SCOPE
CLR JCSR
MOV 82,3CSB
MOV 83 wCSR ;DOWN COUNT, 10KkHZ, GO
MOV JWOEL2, JRTEMP
T13R: ;gta ESR
805 el daTEMP
BNE T13R
BIC #l,dCSR
HLY .ERROR, P INTR (BIT 7) NOT = 1.
T13B: 7ST 3CIR
BEQ . *Y
HLT ;ERROR, COUNTER DID NOT COUNTDOWN TO O
. LINE FREQ.
tiv: ?COPE
ST J8XORFLG
BMI 115
o
MOV og'acsn :DOWN COUNT, LINE FREG., GO
MOV JsDEL3, aeTEMP
TI4A: TSTB ?csn
BMI 143
ADD 81, J8TEMP
BNE T14A
BIC #l,3CSR
HLT :ERROR, P INTR (BIT 7) NOT=1
TI4B: TST aCTR
BEQ by
HLT :ERROR, COUNTER DID NOT COUNT DOWN TC O
-EXT FREQ
t1s: SCOPE
BIT #1,3SR ;
BNE T16 :
CLR 3CSR
MOV o;,acsa
MOV 87 9CSR :DOWN COUNT, EXT., GO
MOV JsOELY, JaTEMP
TISA: T1STB JCSR
BMI Ti58
ADD 81 JNTEMP
BNE T18A
BIC #1,ICSR
HLT :ERROR, P INTR (BIT 7) NOT=1
TiSB: TST aCTR
BEQ .44 )
HLT :ERROR, COUNTER DID NOT COUNT DOWN TG J

:TEST CLOCK TO COUNT UP AT ALL FREQUENCIES

: 100 KHZ

tie: SCOPE
CLR JCSR
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CZKWBHO KW11-P RT CLK TST MACY1l 30A(1052) 30-JAN-78 09:35 PAGE 15
CZKWBI.P11 30-JAN-78 09:234 BASIC TEST SEG 001S

765 734 012777 177776 176040 MOV #-2,3CSB '
75; 742 §1 4 000021 655838 ngx '56 Efsa.Tsnp :UP COUNT, 100 KHZ, GO
76 1 1 e
78 foerle 18T IRdoic nea: s 358
;;o 002764 062737 000001 001020 RDD nxéEoTEHP
ng 83934 000001 175776 B?E a1, dCSR
Yard 104000 HL ; ERROR
;7u 003004 00?377 17577y T16B: ;sr agzn

[ N ] "
75 883818 78d8Y BES .ERPOR
7 10 KHZ
778 003014 104400 417 SCOPE
7 i gﬁgﬁég EiE;;; l;§;§° 17575 555 cS
78? 81 77 600023 17?74 MOV gcsg :UP COUNT, 10 KHZ, GO
782 003036 013737 001026 001020 MOV L2, I8TEMP
789 003050 100wip L >0 sl |
785 003052 062737 000001 001020 ADD 01 alTEHP
e 295374 B

oM 000001 175710 BIC -1 acsn

;gg 2 o ;99 175706 T178 ¥L¥ aCTR —
790 003076 Bo1ud: T
791 003100 104000 HLT : ERROR
792 . LINE FREQ.
793 102 ti8: SCOPE
794 104 7 006252 IST J8XORFLG
795 110 1 BMY 719
;99 003{12 : 175662 s ﬁbc ICSR

| N 777 777
7 Iiixég 81%777 600053 f?gsqs MOV er 3828 ;UP COUNT, LINE, GO
799 0031 013737 001030 001020 MOV auotLa JWTEMP
800 003140 105777 175634 TiBAR: TSTB ac
B g o

D03146 000001 001620 D 8l J8TEMP
803 003154 001371 BNE T18A
804 003156 042777 000001 175614 BIC #l,dCSR
B BiEl 16900 ]

1 175612 T18B: TST acrn

807 003172 001401 BEQ +4
808 003174 104000 HLT : ERROR
596 EXT FREQ.
elé 0031 6334 tis: SCOPE
81 7 000001 175636 BIT 81, ISR :
813 003206 xo;; BNE 12b :
814 003210 175564 CLR JCSR
81S 003214 012 177776 175560 MOV 8-2, acsa
816 oo;ags 012777 000027 175550 MOV 827 JCSR :UP COUNT, EXT FREG, GO
B17 003230 013737 001032 001020 MOV aaotLu JRTEMP
818 3236 105777 175536 TI9A: TSTB aCS
B8i9 003242 100411 BMI 7199
820 003244 062737 000001 001020 ADD 81, I8TEMP
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]
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000200

803187

001024
001020
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75406
1020

000001

000101
881853

175200
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178516

177776

175456
175454
175440
001020

175416

001020

001020

177776
178342

175324
175314
001020

178272

177776
175246

175230
175220
001020

BRSIC TEST
sNE T19R
I #l,dCSR
HLY ; ERROR,,

RE?ET
T198B: TE aCTR
BEQ .4

HLT -;RROR
+EE§T THgEOLETERRUPT OCCURS TO PROPER VELTOR WiTH PROCESSOR PRIORITY 4

MOV #200,CC :SET PROCESSOR PRIORITY Y4
CLR gcxvs :CLEAR IN‘?ERUPT ﬁgrunn STATUS
CLR CSR
:°3 :$ acsacxv ET UP INTERRUPT RETURN VECTOR
n8v .16?“aisn : ENRBLE INTERRUPT
MOV J8DEL 1, J8TEMP
18: éNC INTEMP
NE 18
BIC #1,3CSR
EET . :ERROR, INTERRUPT FAILED TO OCCUR.
T20A: MOV aién JWTEMP
TSTB ISTEMP
BMI .4
1 :DONE NOT SET ON INT.
BIT 81, I8TEMP
BEQ .+4
HLT ;RUN NOT CLERRED
c e 2 snF -
i;EST Tugg INTERRUPT OCCURS WITH PROCESSOR PRIORITY §
n05 . 8240, CC :SET PROCESSOR PRIORITY 5
MOV 87214, ICKV :SET UP INTERRUPT RETURN STATUS
CLR 9CSR
MOV 82, 9CS8
MOV 8101, 9CSR :ENRBLE INTERRUPT
MOV go %A,aoTEnP
18: INC s
BNE 18
BIC 81,3CSR
ng e :ERROR, INTERRUPT FAILED TO OCCUR
T21A: CLR JCSR :RETURN HERE AFTER INTERRUPT
MOV 8BUFF , %6
+5§sr T“gEOAE7ER"“’T ts IMHIBITED WITH PROCESSOR PRIORITY &
MOV %300, CC :SET PROCESSOR PRIORITY &
MOV orgﬁh,acnv :SET UP INTERRUPT RETURN
CLR aC
MOV 82, 9CSB
:83 '361 acgﬁTE"P . INTERRUPT ENABLE
18: INC gn?fﬁﬁ'
BNE 18

CLR JdCSR

SEG O0l16
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C%KHBHO KWll-P RT CLK T7ST MACY1l 30A(1052) 30-JAN-78 09:35 PAGE 17
CIKWBI.P11 30-JAN-78 09:34 BRSIC TEST

Q)
m
-

3;3 883200 393; 000001 175170 T22A g?c Ifaacsn
879 ooas?g 104000 HLT A :ERROR, INT SHOULDN'T HAVE OCCURRED
gg? 003612 012706 000776 MOV #BUFF , %6
EER . TEST SINGLE INTERRUFT (MODE 0) ON OVERFLOW
883 003616 104400 ta3: SCOPE :
884 003620 0127;; 000200 177776 MOV 8200, CC :SET PROCESSOR PRIORITY 4
88S 003626 00SO 175146 CLR aCSR
gg? 003533 015777 175;53 i??i:% 583 :?552c§ng SET INTERRUPT RETURN
568 §§§§42 §xar?7 121 175124 MOV s121,aCSR : INTERRUPT ENRBLE, UP COUNT, 10C KHWZ, GO
559 sS4 013737 001024 001020 MOV J#DEL L, ISTEMP
890 003662 062737 000001 001020 T23RA: ADD 8l I8TEMP :WASTE TIME
891 8332;3 001374 BNE T23RA
892 3 042777 000001 175100 BIC #1,aCSR i
833 003700 104000 HLT :ERROR, INTERRUPT FAILED TO OCCUR.
894 ggg?oa 005077 175072 T23R: CLR JCSR 'RETURN HERE AFTER INTERRUPT.
285 706 012706 000776 MOV 8BUFF , b ;RESET STARCK
896 . TEST REPERTED INTERRUPT (MODE 1).
897 003712 104400 tay: SCOPE
898 003714 012737 177700 001016 MOV #-100, TEMP1 :SET UP COUNTER FOR INTER
899 003722 0127 003 175056 MOV 87248 ICKV :SET INTERRUPT RETURN
900 003730 012777 000010 175044 MOV 810,958 :SET UP COUNT SET BUFFER
38& 813727 000111 175034 MOV oxxé 9CSR : INTERRUPT ENRBLE, REPEARTED INTERRUPTS, 100 KHZ,
794 013737 001024 001020 Ta4R: MOV J8DEL 1, INTEMP
903 062737 000001 001020 ADD 8l IaTEMP
904 003760 001374 BNE .-
905 003762 042777 000001 175010 BIC #1,dCSR ,
906 003770 104000 HLT :ERROR, INTERRUPT FRILED TC OCCUR
907 003772 406 BR T24C
908 003774 022626 T24B: CMP (B)+. (B)+ :POP STACK
909 003776 00S237 001016 INC TEMP] :DONE 100 INTERRUPTS?
910 004002 001360 BNE T24A ; NO
3*5 004004 005077 174770 CLR JCSR :CLERR CLOCK
A
913
o4
318
316 : SYNCHRONIZATION TEST
317 :NO. 1 FOR
918 ;KW11-P BORARDS THAT
919 :ARE REV F OR GREATER
351
922 004010 104400 T24C: SCOPE
923 004012 005003 CLR %3 ;
924 004014 032777 000020 175022 BeIT 820, dSR
925 001002 ENE 13 :
26 000137 004264 JP 128 :
927 004030 012777 010000 174744 1§: MOV #10000, 3CSB :LOARD COUNTER
928 004036 012777 000001 174734 MOV 81 aCSR :GO COUNT DOWN, 100 KHZ
929 004044 017700 174734 MOV aCiR, %0 :SAVE CTR
32 S feys oloo s oo IR SR QT
932 0040Se 010037 001020 MOV 70, 4 TEMP ; :

O
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933 004062
234 00406M4
935 004
936 004072
937 004074
938

339

940

941

42

943

44

945

946

347 004076
948 004100
949 004104
950 004112
951 004116
952 004122
953 004130
954 004136
955 004144
956

957

958 0041Se
959 004152
360 004160
961 004164
9%2 004170
363 004174
364 004200
965 004204
966 004206
367

568

969

370

971 004210
372 00421
973 004214
974 004ee2
975 004224
976 004230
977 004234
978

379 0042
980 004240
981 004244
982 004244
983

984 004246
38S

986 004250
987 004254
388 004ecce

104000
000404

000000

105777
100375
110077

174706

174702
000340
004246
006632
004240
000300

000010
000111

006632
000170

174556

174544
004264

004246

174540
174530

MACY11l 30AC10S2)
BAR

002526

174656
174652
174636
174626

002460

00eb32

FOe

30-JAN-78 09:35 PAGE
SIC

TEST
HLT
BR 124D
as: CLR SCSR
INC
BNE IS

SYNCHRONIZRTION TEST
iNO. @ FOR KW1l-P

: BOARDS THRT ARE
iREV F OR GRERTER

T240: SCOPE
MoV

MOV
CLR
CLR
MOV
MOV
MOV
MOV

LOOP:

13:

CLKSER:
CLKXIT:

TIKTIK: O
TYPE:

JCKV,-(%b)

CNT

OCLKSER JCKV
ICKVS

nxo écsa

a11l,3CSR

8340, JPSKH
PCQTQPE

JPSW
TIKTIK,Rl
PC, TYPE

I}k?lx,nx

CNT

#120. ,CNT
LOOP
(%6)+,dCKV
aCSR

T2¢

TIKTIK

JTCSR
TYPE
RO,JTDBR

18

i SYNC _ERROR
iE D TEST

:CLR CSR
NO OF TIMES THROUGH PROGRAM DETE
i2016) YET, IF NOT GO BACK TO LOC

;i SAVE CLOCK VECTOR

iPS=7 STOPS ALL INTRS

CLERR ?#OCK COUNTER
AR ITERATION COUNT

;i SETUP INTR SERVICE R

iSETUP_INTR PSW

;KWL 1 COUNT = 10

iSET_TO RUN_3100KH

: INTR_ENABLE 8 COUNT DOWN

;AND REPEAT INTR MODE

; PS=7 STOPS INTRS
; 100MS_DELAY
PS=O ALLOWS S

GET CURRENT CLK COUNT

o BURIRG

ING DELRY?
:IF YE

;ELSE AN ERROR
;CHECK_FOR JUMPERS ON THE
sKWI1-P BOGRD NEAR I.C.
:LOCATIONS EYL 8 ES1 ON REV F
;BOARD 8 G RTER ONLY

: 120 ITERATIONS?
:TF NOT,GO BACK TO LOOP
{ELSE ntsvons THE VECTOR
:CLEAR CONTROL REG

:AND GO TO NEXT TEST

: INC CLK COUNTER
;ELSE EXIT RTN

:READY TO_SEND
iBR IF NOT
:SEND THEM A MESSRAGE

¢
[

TS 2(16)
1

SEG

coie
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CZKWBHO KW1l-P RT CLK TST MACY1l 30A(1052) 30-JAN-TB8 09:35 PAGE 19 S I
CZKWBI.P11 30-JAN-78 09:34 BRSIC TEST €% 0019
989 004262 000207 RTS PC
390
99]
392
993
394 _
3% 004264 1ouuoo ol Ao Rt
4 0004 174550 17 84, JSR ARE TWO CLK'S PRESENT
3% Oousss B3%00c % Be 38 i BRANCHC 1F Sus2 15 OP
939 09474 IMP S :EXIT IF ONLY ONE CLK
1000 17447 38: CLR JCSR
1008 00434 015777 B000ST 1r4use Mov 9l SceR i 25UNT P 100KHZ GO
1 1l 17494 ]
1003 2 ggg 7 004416 JSR RS, DELY :GO TO DELAY suanouvxne
{882 328 §;7 1749446 ggre ?gsn :TEST DONE BIT S
1006 6 7906 HL ;DONE BIT SET TOO SOON
1007 004336 017737 174442 001020 18: MOV ICTR, I4TEMP :DONE NOT SET SO SAVE CTR
1008 004344 005077 174430 CLR JCSR
1009 004350 012777 000000 174424 MOV #0,JCSB
1010 004356 012777 000021 174414 MOV g2, ICSR
1011 004364 og;;;; 004416 JSR RS, DELY
1012 004370 1 1749404 1578 ICSR
1013 004374 100001 BPL 23
1014 004376 104000 HLT
101S 004400 017737 174400 001016 2%: MOV gcra JNTEMPI :HERE WE ARE SAVING SEC CNT
1016 004406 004537 004446 JSR S, CACL :GO DETERMINE ACCURACY OF CNT'5
1017 004412 104000 HLT
igig OOv41N 000432 BR T25A
1020 DO4416 002154 DELY: CLR JCSR1 :DELAY SUBROUTINE
S Ehe e mik gy B HbBae
1023 436 105777 ooaxgq 18: TST8 §h :WAIT 800 MIL.
1024 004442 100375 : BPL
iggg OOv444 000205 RTS ns
1027 446 013700 001020 CACL: MOV J8TEMP,RO .COMPARE CTR1 WITH CTR2
1028 4S2 013701 001016 MOV J8TEMP] ,R1
1029 004456 160001 suB RO,R1
1030 004460 100001 BPL 18
1031 004462 00S401 NEG R1
1032 004464 022701 00000S 18: CMP ns R1 :DIFFERENCE MUST BE LESS THAN S
1033 004470 002401 - BLT 28’
1034 004472 725 TST (RS)+ : UPDATE RE TURN
1035 004474 010137 001020 2s: MOV R1, TEMP :DEFRENCE FOR PRINT OUT
iggg 004500 0s RTS RS
1038 :TEST 10 KHZ REPERTABILITY
1039 :THIS TEST IS THE SAME RS T2S EXCEPT IT IS
1040 :FOR 10KHZ.
1041 004S02 104400 t2sa: SCOPE
1042 004504 005077 174270 CLR JCSR
1043 004S10 012777 000600 174284 MOV 80, 9CSB
1044 OO4S1E 012777 000022 17425 MOV 223, 9CSR
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18:2 %35% ?9‘44 16

CrCT
1047
1048 004536
00:2“0
004546
004S

1049

75

i

194208

8634l

L

9900008
NNNN
w—-0w

oz

000111
001024
000001
173766
000001

173750
173744

00s01e2
00501;

0
00S030
00so24

R el ol o o T e e Y Y Sy STy
PE e
oy dntitt vt ity Sttt SR N

- 000
0\080
OWwoN

MACYL1l 30AcC1052)

0C1020

174222
174212

0010186

174142
174132

001020

174100
174070

19:

0010l 2%:

: TEST ER
ta7:

177776
174020
174010
001020
00i020

173756
18:

HO2

30-JAN-78 (09:35 PAGE 20

BASIC TEST
R RS, DELY
*éTB acsg
BPL 18
HLT
MOV JCTR, ASTEMP
CLR JCSR
MOV 80, oCSB
MOV ;aj gE§R
{gﬁa aésg
BPL EEs
:LT TR, INTEMPI
v ] !
JSR Sg,CASL
HLT
NE REPERTABILITY -
TF GTHE SAME RS T25 EXCEPT iT IS
SCOPE .
TST J8XORFLG
BMI 127
CLR JCSR
MOV 80, JCSB
MOV 825, ICSR
JSR RS, DELY
1518 JCSR
BPL
HLT
MOV aCTR, ISTEMP
CLR aCSR'
MOV #0,9CSs
MOV 825, 9CSR
JSR RS, DELY
1578 JCSR
BP# 2s
HL
MOV 3CTR, IsTEMPL
asg RS, CACL
gégpéaxr 15) TO SET WHEN INTERRUPT IS NOT SERVICED IN REPEART MCODE
CLR JCSR .
MOV 'g“g ccC :SET PROCESSOR PRIORITY 7
MOV s2, (S8 :SET COUNTER FOR FAST INTERRUPTS
MOV w1l1, 3CSR *INT EN. REPEATED INT, DOWN COUNT, 100 kMZ.
MOV SsDEL 1, Q8TEMP
ADD 8l asTEMP
aug -
TS JCSR
BMI 18
BIC #1,3CSR
HLT :ERROR, ERROR (BIT 1S5) NOT SET
CLR JCSR
TST JCSR
BPL . +4

)
m
o

GO

C)

(&}




102

CZKWBHO KW1l-P RT CLK TST MACYl! 30A(1052) 30-JAN-78 09:35 PAGE 2! B
CZKWBI.P11 30-JAN-78 09:34 BASIC TEST <EG 0021
00S036 104000 HLT :ERR, FAILED TO CLEAF WHE' PREF.

ifgé . TEST BIT 1S 1S CLEARED BY INIT

1103 00S040 104400 t27R:  SCOPE

1104 005042 012737 000340 177776 MOV 8340, CC

1105 00S0S0 012777 000002 173724 MOV s2, 9S8

1106 00S0Se 012777 000111 173714 MOV will ACSR

1107 005064 013737 001024 001020 MOV QsDe( ], ANTEMP

1108 005072 062737 000001 001020 RDD 8l JsTEMP

1109 oosxgg 001374 BNE . =B

1110 0051 777 17372 TST JCSR

1111 0O0S10&6 100404 BMI 18

1112 00S110 042777 000001 173662 BIC #1,aCSR

1113 00S116 104000 HLT :BIT 15 NOT SET

1114 00Si20 00000S 18: RESET

t11e D026 Toomo, ‘72 TR -

1117 00S13C 104000 HLT :BIT 15 NOT CLEARRED 8Y RESET

{iig 005132 104400 SCOPE

1120 .BELL ON PRSS COMPLETE

1121 005134 012777 000207 173650 YSTEND: MOV 8207, dTDBR

1122 00S142 105777 173646 TSTB JTCSR

1123 0DO0S146 100375 BPL . -4

1124 00S1S0 012777 000000 173634 MOV 80, 3TDBR :SEND A NULL CHAR.

1125 00S1S6 105777 173632 TSTB JTesSR

1126 005162 100375 BPL . -4

1127 005164 013702 000042 MOV N2, %2

1128 00S170 001405 BEQ TRPA

1129 Q0Si72 00000S RESET

1130 005174 00471¢e LOGICAL: JSR %7,(2)

1131 00S176 000240 NOP

1132 c2 000240 NOP

1133 00S2 000240 NOP

1134 005204 000137 001150 TRPG:  JMP BEGIN




JO2

C -P RT CLK_TST MACY11 30AC10S2) -JAN-78 09:35 PRGE 22
CZKWBHO KW1l cL S ang?c TeeT

CZKWBI.P11 30-JAN-78 09:34 <EG 0022

1135

.SBTTL TIMING TEST
iigg :RING TELETYPE BELL AT :0 SECOND INTERVALS USING REPEATED INTERRUPT MODE
1138 :1ST MINUTE = 100 KHZ
1139 :2ND MINUTE = 10 KHZ
1140 :3RD MINUTE = LINE
ﬁﬂé HTH MINUTE = EXTERMIL

%)
143 00S210 012706 000776 BEGIN1: MOV #BUFF , %6
i;qq 005214 004737 011652 JSR %7 . SWADJ :HAS THIS CPU HAVE A SWITCH REG.”?
i G Sl RSl 173w B Sy
113? 00S234 012737 005602 000024 MOV sPWRF2, 24 :INIT POWER FAIL POINTER
g Comeis 100 Kz e
1150 00S244 012777 141520 173530 MOV osoooo ,3CSB :INIT COUNT SET BUFFER F(.¢ .5 SECONDS
e B Bl e fY  AEboa ieomn Soios e, ISR
11 1 4 : o- : .
{igg 00S262 012 4 00011! 173510 —— 52¥1 8111, bcsn :100 KHZ, REPEATED INTERRUPTS, INTERRUPT ENABLE, GO
1155 oosa;g 605201 INC %1 ;DONE 10 SECONDS?
1156 005274 001375 BNE T28A :NO
1157 00Se7e6 1058777 173512 1STB JTCSR
1158 00S302 100375 BPL . =4
1159 00S304 012777 000207 173500 MOV 8207, 3TDBR
1160 005312 00S200 INC %0 :DONE & TIMES?
1161 005314 001360 BNE Tes :NO
i{gg 005316 042777 000101 173454 o BIC #101,3CSR :YES DISABLE INTERRUPTS
1164 00S324 01277 011610 173450 MOV #5000. , ICSB :INIT COUNT SET BUFFER FOR .5 SECONDS
Hee Sl Blem 1o s M REdhl, GO SOICBEENLIVERAGR
1167 882333 01 OND113 173430 MOV 8113 atsn :10 KHZ, REPEATED INTERRUPTS, INTERRUPT ENRBLE, GO
1168 005350 000001 T29R: WAIT
1169 005352 005201 INC %1 :DONE 10 SECONDS?
1170 005354 001375 BNE T29A : NO
1171 00S3Se 105777 173432 TSTB JTCSR :YES, RING BELL
1178 a4 010777 000207 173420 Aoy 4207 9TDBR
8207,

1174 005372 oogaoo INC %0 :DONE & TIMES”
1175 005374 001360 BNE TE‘! :NO
1176 005376 042777 000101 1733794 BIC :YES, DISABLE INTERRUPTS
1177 :SET UP FOR 10 seconbs aT LINE FREQ.
1178 0O0S404 005737 006252 TST J8XORFLG
1179 00SY10 100677 BMI BEGINI
1180 DOSY12 012737 001130 005570 MOV #600. ,LINE
1181 DOS420 032777 000002 173416 BIT 82, aSR
1182 00S4 001403 BEQ +10
i{g& 0054 012737 00076M 00SS570 s MOV osoo ,LINE
1185 00S436 013777 005570 173336 MOV LINE,3CSB :INITIALZE COUNT SET BUFFER FOR 10 SECONDS
1186 0OSMNM 012700 177772 MOV #-6, %0 sCOUNT & (10 SECOND) INTERVALS
1187 00S4S0 012777 00011§ 173322 MOV #115,3CSR :LINE, REPERTED INTERRUPTS, INTERRUPT ENABLE, GO
1188 005456 000001 T30: WAIT
1189 00S460 105777 173330 1578 JTCSR
1190 0O0S4e4 100375 BPL . -4




2

30-JAN-78
012777
808200

N
xX

JHRSHIRSRRILRS D

P11

B0 b Bo e Bt pa po e B et oo P Bt pe b B e = B
BFA
N

g
(@)
0

00S570

KWll-P _RT CLK TST

09:34
000207

000101
000001

00SS70
177772
000117
173250

000207

000100

MACY1l 30A(10S2)__3
TIMING

173316

173272
173330

173256

173242

173236

17321e

T31:

LINE:

KOe

;207.3708R

INTENANCE
se

oD
O

"5-
#117,3CSR
arssa
#207,3TDBR
%0

T31
8100
BE

JCSR
GINL

0-JAN-78 09:35 PAGE 23
TEST

;RING BELL
;DONE & TIMES

:NO

; YES--DISABLE INTERRUPTS
J;
; IN

:C
;s E

ITIALZE COUNT SET BUFFER FOR 10 SECOUNDS
OUNT & (10 SECOND) INTERVALS
XT FREQ, REPERTED INTERRUPTS, INTERRUPT ENRBLE ,

;RING BELL
;DONE & TIMES

:NO
:YES, DISARBLE INTERRUPTS
:REPERT

SEG 0023

Go




LO2

CZKWBHO KW1l-P RT CLK TST MACY11l 30A(1052) 30-JAN-78 09:35 PAGE 24
CZKWBI.P11 30-JAN-78 09:34 suagourxns SEG 0024
1210 .SBTTL SUBROUTINES
1211 : POMER FAIL HANDLERS
1213 001150 00Se4e PWRFI: MOV 8BEGIN, PWRRTN
121 BR PWRDWN
1214 005210 005646 PWRF2: MOV #BEGINI1 ,PWRRTN
%ais 005620 000024 PWRDWN: Egrr #PWRUP, 24
151? 000776 PWRUP: MOV #BUFF , %6
1 18 LR zg
1 NC %
1 NE -2
1221 006472 MOV 8MSGPUWR, %2
1222 006266 JSR %7, TOP
1223 000000 JMP JPURRTN
{gsg PWRRTN: BEGIN
iaag ‘SQ}§¥ED “I;¥a$vsTEEGTR?PRCQEBnS:BT%EG151 R. BYTE COUNT, CURRENT RDDRESS, DATA
1559 173170 020000 PRINT: PEIT ”§sn..53080' ;7557 roﬁ ?NHIB!T gRINT oug
1229 BEQ L +4 :BRANCH TO PRINT
lsgo RTI : INHIBIT, RETURN TO MAIN STREAM
1 35 370 MOV sMSG1, %2
12 764 TST PRINT]
1233 BEQ .*b
1234 006432 MOV sMSG2, %2
1535 6 JSR %7 . TOP :PRINT ERROR HERDING
1236 64 INC PRINT!
1237 11602 MOV (6),%e
1238 62702 000002 SuB 82, %2
1239 7 7;85 095755 JSR %?.0CTPRT :PRINT PC
1240 1 173052 MOV JCSR, %2
ieux §§§;gg 737 0 766 ggs gg?gclsnr ;PRINT STATUS REGISTER
1535 736 7 56 JSR %7, 0L TPRT :PRINT COUNTER
1244 00S742 013702 001020 MOV TEMP, %2
1245 005746 004737 005766 JSR %7 . OLTPRT :PRINT TEMP
izug §§§§§§ zgﬁéﬁg 173066 5 E a§5 :CHECK SR FOR HALT SWITCH
1 HALT : :HALT ON ERROR UP
1249 00S762 000002 RTI :RETURN TO MAINLINE
1250 00S76M 000000 PRINTI: O
1251 :PRINT OCTAL VALUE IN REGISTER2
1252 005766 012737 000060 006100 OCTPRT: MOV #’0,CHAR s INITIALIZE 1ST NUMBER RS O
1263 005774 005702 TST %2 :1S VALUE POSITIVE
1254 005776 100003 BPL oCT1 :YES PRINT O
1255 006000 012737 000061 006100 MOV 8’1, CHAR :NO PRINT 1
1256 006006 004737 006102 OCTl: JSR %7 ,0CTP
1525 0Oc01d 00108 RoL 75
X
1259 88285& 865737 177773 006076 MOV #-5,0CT ;COUNT S DIGITS
1260 102 0CT2: ROL %2
1261 006026 006102 ROL %2
{2 0600 ORI o
1583 89036 Bac53, 195398 ooeioo Bre TaSHAR cnar RO HER BITS
1265 006044 052737 000060 006100 BIS #60, CHAR :MAKE RSCII DIGIT




CZKWBHO KW1l1-P RT CLK TST MACY11 30A(1052) 30-JAN-78 09:35 PRAGE 25

CZKWBI.P11 30-JAN-78 09:34 SUBROUT INES ~ SEG 0025
{35 BBEBER BB&Y%% ooeice B8R %8 ocre . PRINT
1268 006060 006102 ROL %2
1269 37 006076 INC oCT :41 TO DIGIT COUNT
1570 1;3; gus oCT :NOT DONE
1271 006120 S %?,5P3
1 75 RTS %7 (EXIT
l§? OCT:
1274 1 CHAR:
1278 0061 108777 172706 OCTP: TSTB JTCSR
1 ;’ uu-i . -4 ;uair FOR READY
1 DOk 006100 172674 gbb CHAR, 3TDBR TPRINT
1 D061 1 RTS %7
{2?9 gggPE 3 SPACES e
B A ms SR gw
1283 006132 020057 027440 SP3A: .ASCII 7/ /;
iggg .EVEN
1286 006136 022606 SCOPEB: CMP (B)+,%b :REPOSITION THE STACK
1287 0061M0 012637 177776 MOV (6)+.CC
{aas 006144 000177 000114 JMP SRETURN ; SCOPE RETURN
1 SCOPE oa/nuo xrsnnrx LOOP FOR EACH TEST
153? 006150 032777 0OM0000 172666 ASGOPEC: BIT TEST SR FOR SCOPE
1235 128 1367 gu; SCOPE :YES SCOPE
12 1 37 006252 S BIXOQPLG
iéqs oosisq 613753 000004 ﬁob agq (%6)
1 006 37 006254 000004 MOV 8XOAR, 984
153? 37 177060 e ?9173050 - o
1§§§ 172626 18: BIT gsa :58 -1 s? R ITERQTION
{ 006250 001022 8."5 F xcoum R "
1§3£ BEQ 353:& ;EXIT - DONE
iaoa 006250 INC § ;Eucn: NT cggE
1383 006250 SCOPEG: CLR céLEE Ecﬁéan COUNT
133? 006264 MOV 376, RETURN .3gvs SC?PE ruan POINTER
1 RTI :RETURN INLI
iaos §SSFEE’ 8 : COUNT LOCATION ron xnrsaavxon LOOP
HE B2 B9 aoe e Bp i
1312 006262 000725 copeé
1313 006264 001150 n:runu g : ADDRESS OF LAST TEST
igig THEN O0RESS 9 SAGE TO REGISTER 2
1319 006266 142777 000177 172520 *toP: . BIC |177 JTCSR ;CLR_INT FLAG
131 882533 15 7 006366 MOV (2)+ EOMK MOVE IN EOM MARKER
1318 121 006366 TOPl: CMP %2, £onx con ARE FOR EOM
1319 006304 001001 BNE .+ :NO
1320 006306 000207 RTS %7 :YES, EXIT
1321 008310 121227 000100 CMFB 3%2,8'3




CZKWBHO KW1l-P RT CLK TST
CZKWBI.P11

RRFFRRRELL 4 dd 6t S ¥ R b b2 2 L L

19

30-JAN

-78 09:34

172472

MACY1l 30A(10S52)

1724944

172430

Q41520
0s21e3
020040
Q4esey4
046S0S

[y
nNW

RP%R 29

NN O£ W

e (Y e b ...m —
waNh  8RNRrn

?EO
STB
BPL
EOMK : .BYTE
.EVEN
MSG1: .RASCI1I

MSG2: .ASCII
MSG3: .ASCII

.EVEN
MSGPWR: .ASCII

.EVEN
XORM: .RSCII

NO2

30-JAN-78 09:35 PAGE 26
SUBROUTINES

TOP2
JTCSR

. =4
(2)+,3TDBR
15p1

JTCSR

=4
8215, JTDBR
a7 csh

-gxa ,aTDBR

TOP1
0

;/a PC

./a/.

:CK TTY

sWAIT FOR DONE

ESVE CHARACTER
H BACK

; SEND CARRIAGE RETURN

'%590 LINE FEED
:NO EOH SO LOOP

STATUS COUNTER TEMP3/;

; 7@CZKWBI KW11-P RT CLK TSTa/;

; 7ORESTARTING AFTER A POWER FRAILUREId-;

;7dYOU RRE ON AN XOR TESTERa/:

.EVEN
;s TIMER FOR KW11-P CLOCK

O
—
=
m
e [T pmese 0o o0 e
OO0

SEG 0026




BO3

C2K
c

WBHO KW11-P RT CLK TST MACY11l 30A(1082) 30-JAN-78 09:35 PAGE 27
WBI.P11 30-JAN-78 09:34 SUBROUTINES SEG 0027
378 6 PVECS: &b
379 1 ;ggg KDBR: 177562
380 4 KCSR: 177560
1 KVEC: 60
KVECS: &2
383 CNT: 0
384 CNT]: 0
38S CNTB: 0
386 11 CTRLI=211
387 24 CTRLT=224
388 :g 77776 PSW: 177776
389 HRS1 0
390 4y 2 0
39 MINI: O
goet i
394 SEC2: O
3 e oo I
¥ s 3
339 MINIR: O
400 & 000000 MIN2R: O
401 SECIA: O
wgs 006674 SEC2A: O
404 nnazgé Lala: 8
40<, §§§ TMPSWR: O :TEMP LOC FOR SOFT-SWR CONTENTS
uag 704 000 BYT1: BYTE O :LOC FOR 1ST & INPUT VIA TTY
407 006705 000 BYT2: BYTE O 1 5 as e & e
ﬂdg 006706 000 BYT3: BYTE O 1 ® = P e = . -
- 006707 000 BYTH: BYTE O P % YTH- - * =
410 006710 000 BYTS: BYT g L 3 (. Bl “« =
41l 006711 000 BYTb: .BYT s = EIH™ » =
412 006712 000 BYT?: .BYTE O s ® ® JIH* - “ =
413 006714 .EVEN
414
415
416
:f; 0067 o127 K
14 012706 000776 100HZ: MOV #BUFF , %b .
419 006720 737 011652 JSR x? SWADT {HAS THIS CPU HAVE A SWITCH REG.?
420 006724 77 177710 CLR IPSU :
421l 0067 15;3; 7674 MOV 80, CLK+2 : 100KHZ
422 0067 1 131 7702 MOV 8131, CLK1+2
423 006744 012700 010356 MOV sTRBL, %0
424 006750 01270 10376 MOV sTRBL zé
425 234 JSR %S, asMdV
MOV 838, ,CLK3+2 :LERST VALUE
MOV 8655,  CLKY+2 :MOST VALUE
JMP JsInNit
K10HZ: MOV 8BUFF , %6 .
JSR %7 . SWADJ :HAS THIS CPU HAVE A SWITCH REG.?
CLR aPSu ;
MOV #-13561,CLK+2 : 10KHZ




CZKWBHO KW1l-P RT CLK TST MACY1l 30R(10S2)
CZKWBI.P11 30-JAN-78 09:34

fa32 887088 Bis73c BiBsd 0

143 007034 018701 0104l
1332 987548 39333 B8BAS30 oiosoe

30-JAN-78 09:35 PRGE 28

CO3

SUBROUTINES

MOV v CLK1+2
MOV .488t %0
MOV aTABL2, 1
Jgn zg.aonbvs
MOV 80, CLK3+2

SEG OCes




DO3

CZKWBHO KW1l-P RT CLK TST MACY1l 30A(1052) 30-JAN-78 09:35 PAGE 29

C2KWBI.PIL 30-JAN-T8 09:34 SUBROITINES SE4 0029
1439 88;0, 062?37 001130 010536 MOV #600. ,CLkY+2 '
1990 ~080 000137 007250 IMP JnInTY




EO3

CZKHBHD kWll-P RT CLK TST MACY1l 30A(1052) 30-JAN-7B8 09:3% Pnoe 30

CIKWBI.PL1 30-JAN-T8 09:34 SUBROUTINES SEG 0030
1441
442 00T0eN 0127 000776 HBOZ: MOV ®BUFF 6

1443 007070 004737 0l11eSe JSR SWRD . - HRS THIL CPU HAVE & SWITCH REG.®
144% 0070”9 00S0”7 177540 CLR apéu :




cokWBHO RW1l-P RT CLK_TST MRCYI1l 30AR(10S2)
CIKWBI.FLI 30-JAN-T8 09:34

iw4€ 0CTI00 J18737

177733 00TevH

FO3

30-JAN-78 09:35 PARGE 31
SUBROUJTINES

MOV 8-45,CLK+2

tBOHZ




GO3

CZKWBHO KW1l-P_RT CLk_TST MACY1l 20A -JAN-7 :
CKWBI.Fll  30-JAN-T8 09:34 (1082) BRoiTiNes 093 PAGE e

i4¥9¢ OCT106 018737 000135 00770 MOV #8135,CLKl+2 -

-

N
m
B
(._1
W
n




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

CZKWBI

1447
1448
1449
14

P11

007114
0071
007124

8071
00

:

0C
OC 7
D07
207310
887818

007222

49

1
1
154
1
1

NNNN N

NESEE

Qﬂﬁggw
YUY

3
SRR

~N

e Dt e e e Bt e Pt e P o
SRRRAR

00000000000

¥

818338
007234

801130

007250

811es

1774954

MACY11l 30A(10S52)

195C6
10536

HS0Z:

010S06
010536

MOVE :
19:

000024 INIT:

START:
171414 WARITA:

WAITB:
171402 CLKON:

171372

177108

30-JAN-78 09:35 PAGE 33

SUBROUTINES
MOV #TABL , %0
MOV ITRSL3 %1
JSR %5, 98MOVE
MOV oog CLK3+2
MOV 8600, ,CLKY+2
IMP JnInit
MOV #BUFF , %6 -
Jgﬂ z? squ?
CLR PSU
MOV o-g ,CLK#2
MOV l* CLK1+2
MOV aTRBL, %0
MOV #TRBLY , %1
JSR zg.aunbvs
MOV #80. ,CLK3+2
MOV 8580,  CLK4+2
JMP JsINit
MOV #8-7 %2
MOV (%13+, (z0)+
INC %2
BNE 18
RTS %5
MOV PWRF 1,24
MOV 8BUFF | %6
CLR JuLST
CLR JsMST
MOV 860, 98HRS 1
MOV 860, 8HRS2
MOV 860, ISMIN]
MOV 860, ISMIN2
MOV 860, JASEC]
MOV 860 98SEC2
MOV sCLKI, ICKV
MOV #340 icxvs
MOV cxan? AKVEC
MOV 8200, IKVECS
Hov 8100’ DKeER"
CLR aogfk?tg
CLR JSINTFLG
CLR JCSR
CLR acsg
BIT 82, JSR
BEQ CLKON
WAIT
BIT #l,asA
5 3

¥4, ISR
BEG 3%
TST aoc#erc
BNE WAITA
CLR aCcsBl

MOV #KOUT,aCkV1

: HRS

THI& CPU MAVE & SWITCH PEG.®

: SOHZ

INITIALIZE

;WAIT LOOP, SW 1| CAUSE WRIT

;SW O TURNS ON CLK2
:SW 2 DETERMINES PRESENCE OF CLOCK 2
:CLKFLGNRLLON CLK 2 TO BE TURNED ON

; ONLY ONCE

SE

[

oc33




CZKWBHO

KWll-P RT CLK_TS
P 30-JAN-78 09:34

CZKWBI.P11

1503
104

33993

v

0

n
LW=-=0VONTCNLWNN—-=0W

v
&3"”\"’0

R
DO\

R
LW D\.Dg ssw?&'ug-—g

i
L£LLL L
D@~

T T ol T T e e ey e e e e e e e Y e e e o ey e e ey e e e ot o e e e e o e ey e ey Y e
nLEwn-

i

o
N

007760

007762
007766
007774

R 8
oW
= NNN

SO
SRR

O
[

T

000200
177777

000004
177026
177020
007422

177036

000011
000024

007560
176730
000000
000131
006634
176702
000300

006634
00632

007660

176646

00eel0
007750
OCek4e

MACY11 30A(10S2)

177102
177082

171302

006632
006634

176750
176740

171102
171072

176660

007760

176632

3%:

4s:
KINTR:

KIN:

KINIZ:

CLK:
CLK1:

KINI:

18:
HOLDIT:

HOLD:
KOUT:

103

30-JAN-7?8 09:35 PAGE 34

SUBROILTINES
MOV 8200, ACKVS1
Y aalliscs,
?gg aé*;eacéni :TURN ON CLK 2
CLR SuCLKFLG .CLEAR CLK 2 IF PRESENT
BIT #4. &SR
BEQ 43
CLR JCSR1
CLR JCSB1
JMP WAITA
MOV JKDBR, %1 :KEYBOARD INTERRUFT HANDLER
BIC 2177600, %1 :STRIP JUNK
CMP 87 %1 ;15 CHAR'A tG(CONTROL-G)?
BEQ CNESWR :1F YES,GO TO CNGSWR
gEP c%é,zl :I1S ITACNTRL I ?
K

cng 824 %1 :IS ITACNTRL T ?
BEQ kout
RTI

R R :HANDLER FOR CTRL I
Etn ggga :SETUP TIME OF DAY
MOV #-6, J8CNT
MOV sHRS1, JNCNTL : INPUT
CLR LST
CLR MST
MOV sKINI,3KVEC
RTI
MOV IKINTR,DKVEC :QWAIT A CHAR TO START
MOV JKDBR, %1
MOV 80 _ac58 SOLK 1
MOV #131,3CSR
RTI
MOV FCNT1, %4 :STORE TIME OF DAY
MOV JKDBR, %1
BIC #300, %1
MOV %1, (Z4)+
MOV %4’ J8CNT1
INC JelNT
BNE 18
MOV sKINI2, IKVEC
RTI
29¥ JKDBR, 28HOLD :DUMMY INTERRUPT SERVICE ROUTINE
0
CLR JNINTFLG : INPUT HANDLER FOR CTRL T
MOV sHOLDIT, aKVEL :SET DUMMY VECTOR
MOV sHRS 1, %0 :GET TIME OF DAY INTO

m

()

(&)




CZKWBHO KW1l-P _RT CLK TST

CZKWBI.P11 ~ 30-JAN-78 09:34
1559 010000 012703 0QBEE2
1560 010004 012704 177770
iSel 010010 012023
1562 Dig0i2 204
1563 010014 001375
1564 010016 017701 170762
1565 010022 737 006610
1566 010026 001355
1567 Qi0030 005737 007674
1568 01003 001416
1569 01003 163701 00767
1570 010042 1
1571 010044 006301
1572 Qiggue 023787 (007674
1573 010054 001405
1574 010056 000301
1575 010060 023727 007674
1576 010066 001001
1577 010070 006301
1578 010072 00S000
1579 010074 005003
1580 010076 C12704 010356
1581 010102 005701
1582 010104 100001
1583 010106 061403
1584 010110 006301
1585 010112 005724
1586 010114 0O
1527 010116 022700 0ODOO?
1588 010122 001367
1589 010124 060337 006700
1590 010130 000137 010772
1591 010134
1592 DI0I34 010246
1593 010136 010346
1594 010140
1595 010140 005037 006702
1596 010144 005003
1597 010iI46 004737 010324
1598 010152 012702 006704
1593 010156
1600 Di01Se 108777 1764u2
1601 010162 100375
1602 010164 017701 176432
1603 010170 042701 177600
1604 010174
1605 010174 105777 176414
1606 010200 100375
1607 010202 010177 176404
1608 010206 122701 000025
1609 010212 001752
1610 010214 122701 000015
1611 010220 001412
1612 010222 122701 000012
1613 010226 001407
1614 010230 005203

MACY1l 30AC1052)

164217

177742

18:

108:
39:
2s:
Ss:
6s:

4s:

CNGSKWR:

SETBYT:

CKCSR:

cs:

JO3

30-JAN-78 09:35 PAGE 35

SUBROUTINES

MOV #HRS1RA, %3 : WORK RREA

MOV #-10, %4

MOV (%0)+,(23)+

INC %Y

Bov  BeTR.x1

15T anIntric :SEE IF CLK HAS INTERRUPTED IN THIS TIME
BNE KOUT :CALC VALUE OF CTR 2
1ST g;Cona : 1S CLOCK RUNNING AT i0CKHZ °
BEQ

SuB JuCLK+2, %1 :SUB INIT VALUE

ASL %1

ASL xl F
CMP JWCLK+2, 8-13561 :1S CLOCK RUNNING AT 10KHZ
BEQ 33

SWAB %1 2

CMP JNCLK+2, 8-36 :1S CLOCK RUNNING AT SCHZ 2
BNE 23

ASL %1

CLR %0

CLR %3

MOV 8TABL , “4

TST %1

BPL 43

ADD 374, %3

ASL %1

TST (“4)+

INC %0

g

ADD %3, J8MSTA :ADD VALUE OF CTR TQ MST
JIMP astLk2

MOV %2,-(B) :SAVE R2

MOV %3, -(6) :SAVE R3

CLR TMPSWR :CLEAR TEMP SWR

CLR %3 :CLEAR R3

JSR PC, CRLF 'PRINT <CR><LF)> A

MOV #BYT1, %2 :INIT R2 TO IST BYTE LOC

1STB JKCSR : IS CHAR TYPED?

BPL CKCSR :IF NOT, WAIT

MOV JKDBR, %1 :ELSE MOVE THE CHAR TO Rl

BIC 8177600, %1 :STRIP JUNK

1STB JPCSR

BPL 23

MOV %1, aPDBR

CMPB A : 1S CHAR tU (CONTROL-U)?

BEQ SETBYT :IF YES,START OVER

CMPB 815, %1 (ELSE I8 IT <CR>?

BEQ SWDONE :IF EQUAL,GO TO SWDONE

CHPB 12, %1 118 IT «LF>?

BEQ SWDONE :IF EQUAL,GO TO SWDONE

INC %3 : INDICATE A CHAR INPUTTED

)

m

(.
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opxx 30-JAN-78 09:34 SUBROUTINES
? 7777 BIC 8177770, %1 :LEAVE ONLY BINARY # IN Rl
giosse ligier T noie (80 [HOVE o 10 PROFER g1E LG
e [ ] A :
§13§33 01 S cuoone: T CKCSR' 'IF NOT,GO BACK FOR ANOTHER CHAR
ofgsgs 005703 T T1ST %3 ;WAS A CHAR TYPED®
01 001420 BEQ 308 :IF NOT,EXIT
§i§§§§ 012703 006704 - MOV #BYT1,%3 :INIT R3 TO 1ST BYTE ADDR
7 0067 ; BISB (3)+, TMPSWR :SET LOW 3 BITS OF TMPSWR
oioasa 635332 - CMP %3, %e :1S R3 EQUAL BYTE ADDR IN R2”?
010264 1407 BEQ 208 :IF YES ,EXIT
81 137 006702 ROL TMPSWR ELSE
g By orn: o T RS ays ue
010302 000765 B8R 108 :AND GO GET ANOTHER #
81030u 208%:
oigggg 013777 006702 170532 — MOV TMPSWR, 9SR :SET UP NEW SWR
010312 012603 . MOV (B)+,%3 :RESTORE R3
010314 012602 MOV (B)+ %2 :RESTORE R2
010316 004737 010324 JSR PC,CRLF : :PRINT <CR’ <LF>
010322 000002 RTI
010324 CRLF:
010324 105777 176264 1STB JPCSR ;1S TTY READY?
010330 100375 BPL CRLF :IF NOT,WAIT
g}oaag 012777 000215 176252 il MOV #215, IPDBR ‘ELSE TYPE <CR>
010340 105777 176250 ’ 1STB JPCSR ;1S TTY RERDY?
010344 100375 BPL 108 :IF NOT,WAIT
010346 012777 000212 176236 MOV s212, aPDBR :ELSE TYPE «LF>
010354 000207 RTS PC
010356 000510 TRBL:  328. : TRBLE FOR WORK AREA
010360 000244 164.
010362 000122 82.
010364 0000S! 4yl
010366 000024 20
010370 000012 10.
010372 00000S S.
010374 0000OC3 3.
010376 0510 TRBL1: 328. : 100KHZ TIME TABLE
010400 44 154.
010402 000122 ge.
010404 0000S! 41,
010406 000024 20.
010410 000012 10.
010412 5.
010414 000003 3.
010416 0006 TRBL2: 410. : IOKHZ TIME TABLE
010420 0315 205.
010422 000146 102.
010424 000063 51.

mn
m
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000032

000006
000003

000205

.
0000
000000

777

\.:
|

[
£
£ L

022737 000

68%2 000144
37 006660

B RSk

003011

162737 001750

N
T

000902

Bb€23; 80088
000066

012737

001401

01298; 000060

005237

022737

e

0000&0

MRCY11 30A(C10S2)

005@&0
006656
006656
006656

006660
006660

006660
006654

006654
ooees2

006652
006650

0066S0
006646

006646

TRBL3:

TABLY:

CLKY:

cs:

- .03

30-JAN-78 (09:35 PAGE 37
SUBROUTINES
2b.
13.
6.
> B
£33.
eb7.
133.
g?.
3.
17.
0.
0.
320.
160.
80.
40.
20.
§.
ROUTINE KEEPS THE 24 HOUR
OF DAY
MOV #8-1,Jd8INTFLG
RDD 836. ,d8LST
CMP #100. ,98LST
GY CLKY
us 8100, ,98LST
INC JsMST

gDD $655. ,98MST

MP #1000, , JsMST
BGY ELA

SUB 81000, ,3sMST
INC J8SEC2

CMP 872, JNSEC2
BEQ .+
RTI
MOV oag JWSEC2
INC JuSEC]
CMP %66, JNSEC]
%? .44

MOV 860, I8SEC1
énc asming

MP 872, I8MIN2
BEQ .44
RTI

MOV 860, IEMIN
INC asminNg

CMP Oes.aoﬂlﬂl

MOV %60, asMINL

;60HZ TIME TABLE

;SOHZ TIME TARBLE

;CLOCK INTERRUPT SERVICE ROUTINE
D LSB TO LST

;0ID IT OVER FLOW

PING MST
'ADD MSB TO MST
'DID IT OVER FLOW
' INC SECOND
'HAS 10 SEC

ON
SECONDS ELAPSED

' INC MSB OF SECOND
'HAS B0 MIN ELAPSED

; YES
;s INC LSB OF MIN
;HRS 10 MIN ELAPSED

: INC MSB OF MIN
;HAS 60 MIN ELAPSED

SEG 0C37




MO3

CZKWBHO KM11-P RT CLK TST MACY1l 30A(1052) 30-JAN-78 09:35 PAGE 38 cdi
CZKWBI.P11 30-JAN-78 09:34 SUBROUTINES SEG 0038
#HRS2 : INC B8 OF HOURS
{732 818788 B9353% BBBBEY ooeewu &Np agafémnsa H{8C E8%.%
Y BNE
1;29 °i°7lz ooxgé? 000062 006642 snP 862, 38HRS 1 ;IF YES, IS MSB R 2
A ek B
:1F 24 HO RES
igg gigﬁ %2:5 E§§ 329:3&'35?5 . ;Esa anH H§§ oF E&ms
1
i;g gi% 006644 NEWTM: 828 ozs.amasa :IF NOT 4 IS IT 10 HOURS
RTI )
1;39 i INC anmgx :YES INC MSB OF HOURS
1790 0! 006644 MOV 860, I8HRS2
1741 01 RTI
1742
1743
{73
i;:g 01?772 022737 001750 006700 CLK2: cal; gooo..amsm ; THIS ROUTINE IS THE WORK
LML
3 HER B28 aum wom Gl o aes 8 TS 0 TR
1 Edgw 37 72 006674 éns u’fSoszcaa Egenvlcg ouﬁm!
1751 011022 001401 BEQ .4
1785 0118 0oee7y O ROV to0 Sesecan
15?43 8118? %2?2 INC amstcxgE
1755 011040 022737 006672 CMP 866, 98SECIA
175; u% 40 E(S:o t’qm
i;ga H 000060 006672 v 028 J8SECIA
1789 011060 g; %72 INC . asMinN2A
1760 011064 72 006670 CMP §72, I8MIN2A
i"’l 011072 001401 geﬂo é’qm
1;25 8“8;: 000060 006670 MOV 028 JMIN2A
1764 011104 005237 006666 INC asMiNLA -
1765 011110 000066 006666 CMP 866, ISMINIA
1759 81“58 gso +4
176 111 ENDIA
1768 011122 012737 000060 00BEEE MOV #60, ISMINIA
T S p— R M-
1771 011192 014 NEHT
1772 011144 022737 000062 006662 CMP 862, ISHRS 1A
1773 0111 401 geo . +4
1774 Sux R ENDIA
i;;S Hi l'73? 000060 8&2&5 283 :20';'::35352
1779 §ux?'a' ggusg 8R e~812
1778 011179 7 000072 006664 NEWT: CMP 872, 98HRS2A
1779 011202 001401 BEQ . +4
1781 011306 005237 006662 INc  SadralA
. 1782 011212 012737 000060 006664 MOV #60, 98HRS2A
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KW1l-P RT CLK TST MACY11 30A(10S2) -JAN-78 09:35 PAGE 39
P11 30-JAN-78 09:34 SUBROUTINES ~ SEG 0039
75370 ENDIA: MOV 8CR, JPVEC :SET UP FOR PRINTER OUTPUT
e BiEm ogme e coe ney AN
HE firg dmesd g v pefinae
11533 1 éggooo 1 335 MOV %0 5#88R
11256 012777 100 175330 MOV 2100, IPCSR
11264 gooooe RTI
oiiass 0127;; oxxagg i;ggfg CR: :83 :gfgaggggn :OUTPUT 2R
811553 865502 o RTI :
011304 012777 011322 175304 LF: MOV sPINTR, JPVEC :OUTPUT LF
°“§$S 12777 000212 175272 MOV s212, 3PDBR
011 gooooa RTI
811 37 006632 PINTR: INC SCNT :PRINT TWO DIGITS FOLLOWED
11§§§ §§2§1~ BEQ ONE ‘BY COLON UNTIL TIME OF
011 37 006636 TST CNTB :DAY IS PRINTED
11 420 BEQ co ;
11 1 006634 MOV JUCNT1 %M
g BB b A
ifggg 3; 832232 £¥? JelNTB
11 1 11414 175230 DONE: MOV SPER, JPVEC :WHEN DONE PRINT *."
11§§§ 5777 goooés 175216 MOV 856, 9PDBR
011374 RTI
11376 01 177776 006636 COLON: MOV 8-2,J8CNTB
011305 015737 bhnnrs J9es3e MOV 872’ JPOBR
011412 000002 RTI
3%1353 gggggg 006636 PER: gt: JECNTB :PRINT MSB OF MILLISEC
114 1 7 006634 MOV J8MSTA, JECNT1
§11u§§ 3&§§§§ 1 739 006632 MOV #-9, , JkCNT
114 1 000144 006634 1S: SuB 8100  ,98CNT1
81144u 68233? BMI 28
11446 006636 INC JUCNTB
811 37 006632 INC JUCNT
11 1367 BNE 18
011 oM BR 33
Eii:gg 000144 006634 2%: gfﬁ #100.,%CNT!
1142, 000060 3s: ADD 860, J8CNTB
11500 012777 011516 175110 MOV #NUM1 , JPVEC
11 006636 175076 MOV JuCNTB, JPDBR
11614 RTI
011516 012777 011600 175072 NUML: MOV SNUM2 , aPVEC :PRINT LSB OF MILLISEC
i}5§3 00S037 006636 Etﬁ JuCNTB
11?32 89”;39 177767 006632 MOV 8-9., JUCNT
0{{3:2 162737 000012 006634 1§: SUB 5}0..a-curx

10040s BMI
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006636
006632

806836

007560

MACY11l 30A(10S2)

096535 38:
175014

175020 NUMe:

167226 DELRDJ:
18:

cs:

SWARDJ :
000004

SWADJ1:
001044

.END

suBRo

22 338843

RTS
CMP
MOV
RTS

BO4

JAN-78 09:35 PAGE 40
UTINES

#CNTB
ICNT

alCﬂ?gcng’ B8R

SKINTR, 9KVEC ;RESTORE KEYBOARD VECTOR

#10, 3SR T sr ron SR3=z] WHICH INL.CATES
3 / O l/H WITH MOS
1; : L v nts
% : Rzogmc
EJIRéo : T azc SR oTusT
R o
(Rl&a (RO)+ ; LAY counrs
:No uroarc
%7 ;RDJ UST N
Ny, -(%6) .sa ONTENT OF TRAP
8SWADJ 1, d8M 3 u:u TRAP VECTOR
SR : nércu REG.
(%b)+,d04 ;
T ncco«eo
%?
(%B)+, (%B)+ STACK
(%6)+. 3u4 “Eg osi TRAP VECTOR
#SOF TSR, SR s SWITCH REG. (SR) TO

%7 3 o?ﬁkﬂ 0 CALLER

SEG 0040
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CZKWBI.P11 30-JAN-78 09:34 CROSS REFERENCE TABLE =-- USER SYMBO.S SEG 0041
010 Y748 1 '
ggélﬂ ‘gllgg 4Se gggl Slé 1134 1212 . 1224 1313
BEGI:% 00sS210 323 1&43: 1179 1196 1208 1214
= 8869;2 1=;é. ng s00 850 8665 880 B35 1143 1217 1418 1430 1442 1454
BYT 006704 1406 1598 1622
avré 70S 1407
EYT ;8? 14088
YT 14098
YTS 710 1410s
BYTHE 006711 1411w
BYT? 006712 1412» lSé?
CACL Yyg 1016 1027 1058 1083
CC s ] 76 Y4Ss 629# 830#% 8S3# 868% aE4y 1088+ 1104 1287
ccgga 0100 %gsa: %25?! iasg: 1264% 1265+ 12748 1277
KV 682 423. 324! géﬂl aLG9e 887 H93s g 5o 975» 1145+ 1482*
CKVS 1010 H;wl # 9S3#» 1148 1146# 1483#
CKVS1 13 -} 1 *
CKvl 13718 1 &
CLK 007672 1421#% 1433#% 1445* 1457% 1537» 1567 1569 1872 1575
CLKFLG 13738 1488#% 1499 1504 # 1508#*
CLKI 10476 14 16978
CLKON 34 14 149Ss
CLKSER 240 979s
CLKXIT Yy qgéi
CLK 00 1422+ 1434% JEEESY L1113 1538
gt§3 8}0772 i39°. ii"‘: 14S0* 1462% 1696+
CLKY 010S 1HS§¢ 1439 142?! 1463% 1?08 1703»
Eﬁ? Obee 33 lgé?l 1375: 973 1383 1 1S46# 1786# 1799+ 1819# 1823% 1836# 1840*
] ]
CNTB gggggg 13858 1784+ 1801 lgogi 1§§§! 1 13* 1822#* 1828#% lggo 1834+ 1839# 1842# 1843
CNT1 006634 13848 1529+ 1541 1545 1 L 180 1805# 1818# 1820#% 1826#% 1837#
COLON 011376 | 1; ce
CR 011266 178 | #
CRLF 860324 159 1 lgg;l lgw
CSB 1002 46le * 49s S5 S6E8% 82#% 643 6S1# 660% 672% 68S#» 698*
714% 681- 748#% 765 sgo. 797 S Sggi agg; B71# 886#* S00# 927
1%9?: i ;l i007| 1043% 1051+ 1068#% 1076# 1 * 1105# 11S0# 1164#% 1185#» 1198+»
* &
CSBl 74 1 ¥ 1§§8| 1§§ * 1 ¥ 1S12#
a- N BEEEREoORrR R R
b3
AR < o OO < < O
L 3 3 #* #*
2381 # * 287 4 % ?H?! ?wq- 1 785! 764% 4 B' 7&3 ?32{ 7§él
- » “ » % ¥ % » » ™
BE Pt B e oR Bl B2 OEE BE Rk EE B
k3
{§;Sl 1812 1042% 1044+ lOHt 1328! 1023! 1054 1067% lgggl 1091 107S#» 1077%

116;! 1087#  109C* 1094 i 38: lgggi 1099 1106= 1110 léés! 1115 1153#% l1162#

CSR™ 00i3l2 s20 27
CSR} 00ec7e 1020%  1022# 1023 13698  1S06#* IS1l#
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CROSS REFERENCE TABLE -- USER SYMBO.S

S4e
806

1854

DO4

30-JAN-78 09:35 PAGE 43

SSO
8es

‘838
733
1860

1767
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929

'82d

799

1548+

1209

1699
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14668

§77 584
1007 101S

'8 '8
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SBH s79
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e

§7%
791

1117

707
1074

1107

7e2
igee

1859
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CROSS REFERENCE TRBLE -- USER S5YMBO.S

1704 1706#

1S31#
1746

EO4
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CZKWBI.PLL
TEMP! 001016
TIKTIK 0O04e4b
TMPSWR 006702
TOP

TOP1 006300
TOP2 006332
TRPA 00S204
TSTEND 00S134
TYPE 0042S0
T0 001254
Tl 001334
710 002226
Ti10R 002250
Til 002304
T1lR 002324
Ti2 002360
Ti2A 002410
TieB 002436
T13 002446
T13R 002476
Ti3B 002524
Ti4 002< 34
T1I9R8 002572
TINB 002620
TiS 0026
T1SA 002670
T1SB 002716
Tié 002726
T1BA 002756
TIEE 00

Ti7 003014
Ti7A4 003044
T17B 003072
Ti8 003102
T1BA 003140
T188B 003166
T1S 003176
TI9R 003236
T198 003266
120 003276
T20AR 0033&6
T2i Uus“co
T2lR 3JsSle
Tee 003Se2
T22R 003602
123 003616
T23R 003702
T23RA 003662
T24 003712
T24R 003744
Te4B 003774

MACY1l 30R(10Sg)
CROSS REFERENCE TABLE -- USER SYMBOL.S

£S0»
703
Bl7»
S0c#*

SO7#

[T
—

wuoeo®m OO

Wt Oy

£LvLrLm woor
w® % W

[

o
—
oo
L & g

S34s

FO4

30-JAN-78 09:35_PAGE 4S

659
719
B36#»
S3c#*

660

S3e

6£73% 675
736#* 7S0*
g4c* 843
1027 103S»

1028 1057+#

1629 1632
1316»

678+

753»

84¢
1049

1082+

679

767

858+
1074+

O~

OO
- 00m

L

688
782#
73
1092+

E3i+#
78S«
B74s
1107»

SEG 0044

€32
739+
ge3s

1108+
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