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SEG 0002

ABSTRACT

S FROGRAM TESTS THE KW1l1-P REAL TIME CLOCK. IT CONTAINS

X sIER “CBNTBTBUPEER COUNTER, Ao NTERRUPT vEC-
R1, {f00e, 10e, LRk&
REOUXREF‘NTS
EQUIPMENT

PDP-11 WITH KW11-P

STORAGE

THIS PROGRAM OCCUPIES MEMORY FROM O TO 11636.

LOfiDING PROCEDURE

PROCM{WW%MYT“PFéHSSOULD BE FOLLOWED

(% DETERHI?ED BY LOCATION OF LORDER;.
AM WILL LORD).

STARTING PROCEDURE
CONTROL SWITCH SETTINGS

SET SWO=1 TO SUPPRESS TESTS USING EXTERNAL FREQUENCY
SET SW2=1 TO INCLUDE REPERTRBILITY TEST T2S 8 T2k IF COW IS PRESENT

STARTING RDDRESSES

200 BRSIC TEST
204 RESTART RDDRESS-PRIMARILY USED BY XOR TESTER

0 TINM Sgia M@ g iiw AL TIME CLOCK TEST. 100KHZ.
AL TIME CLOCK TEST. 10KHZ.

S50 BRUBHE B8 STGHE MR TINE GLSEE TREI 83
AND/OR OPERATORRC

&T%WU&IM BESIEIFE 5 PURTLOBLEIV BROSIONMILE o e icren,
HE USER SHOULD SET UP THIS LOC. BEFORE STRRTING THE PROGRAM.

LOAD PROGRAM INTO MEMORY
SET suxtcnsnccxsrsn TO STARTING ADDRESS

2?328 ?6 SUPPRESS EXTERNAL FREQUENCY TESTS SET SWO=1.
PRESS STRRT
PROGRAM WILL BEGIN TESTING

OPERATING PROCEDURE
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110 g:i.l 8P§RRT*82$L SWITCH SETTINGS

ON'ERRORTANG LOnTINUETN TEST. BELL RTCC RInG By E0PLePYon

&iTCH fi QNGS ONRROR

Suigzl XMIBIT PRINTOUT
l1= RA Ngn%

TESTSSE;'i fi megg&éé“ 160, 11/70 OR 11/45 WITH MOS OR BIPOLAR MEMC
Sk2 81 OR UP CLK2 PRESENT-EXECUTE REPERTABILITY TESTS

$.2 SUBROUTINE ABSTRACTS

S.2.1 SCOPE

TH OUTINE CALL IS PLRCED BETWEEN EARCH SUB-TEST IN THE
angc EST SECTION. IT RECORDS THE STARTING ADDRESS OF ERCH
SYRGIEE e o BBV 3. 9cEH o et o P ALESIER

iy :::S SUBROUTINE CALL FE’
SUB-TEST AND THE CONT
COUNTER, AND "TEMP
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GTS THE ADDRESS THAT TAGS THE FAILIN
CONTRO! REGISTER,

INTS FA
TS OF THE L AND STATUS REGI

ERRORS
ERROR PRINTOUT FORMAT
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i4s WITH SW13=0 (OR DOWN) THE FOLLOWIG PRINTOUT WILL APPEARR ON
i:"’ AN ERROR:

19 P TAT COUNTER TEMP
igo xxxgxx §xxx3§ xxaoo& xxfixxx

1§é m’r . TENNS OF | CoM ¥EM%TOCCERRE TER AT TIME OF ERROR183 § ?Eni§§r§§§£§?gmrn£8§BReSR
{sg T S USED BY SOME TESTS.

1Se NOTE: nLL Irfomnon PRINTED IS INTENDED
187 OR RY vgs OF ERROR THIS IS SIMPLY
158 utan nquf RROR§. HE OPERATOR
1€3 R FER THE AM LISTING AT THE ADDRESS OR
igg mc ERROR FOR A osscnxpnon OF THE CAUSE OF THE ERROR.

-~

igg 6.2 ERROR RECOVERY

ig4 WITH SWITCH 15=1 (OR UP) THE PROGRAM WILL HALT ON AN ERROR.
ies DEPRESS “CONTINUE"TM TO RESUME TESTING.
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RESTRICTIONS

OPERATIONAL RESTRICTIONS

FOR PURPOSES OF TESTING THE EXTERNAL FREQUENCY SELECTION IT
IS NECE SQR\ TO SUPPLY R KNOWN FREQUENCY TO THE EXTERNAL FRE-
QUENC T. THIS PROGRAM USES THE INTERNAL B60HZ FOR ITS

TO THIS IT IS REQUIRED THAT UMPER WIRE BE CON-
NECTE ?ETHE N PINS CF1 AND Dfié OF THE SLOT IN WHICH THE CLOCK

INSERTED. IF THIS IS NOT DONE, THEN THE PROGRAM MUST
ALWAYS BE RUN WITH SWO=1 TO SUPPRESS THE EXTERNAL TESTS.
# IF R _SECOND P CLOCK IS BEING USED FOR_TEST PURPOSES, SET

ITCH REG = 000004 TO ENABLE TESTS T25 AND T26, DURINGTHE SW
THE BRSE TEST

MISCELLANEOUS

EXECUTION TIME

BRSIC T?E nguxngg 11 SEONgSPER PflSS W/0 ITERATIONS 66 WITH.
TIMING TEST 4_MINUTES PER _PRSS.
gUGGEST5 EXECU% on ¥I;é CLOCK TEST-DETERMINED BY OPERATOR

usé CLOCK TEST IS WITHOUT BEING FOLLOWED
Y THE DUAL CLOCK TEST: 17 MINUTES FOR EACH FREQUENCY (100KHZ, 10KHZ,B0KHZ)
IF
B

2. % SINGLE CLOCK TEST IS FOLLOHED BY THE DUAL

R

TEST
UN SINGLE CLOCK TEST FOR ONE MINUTE (FOR ERCH_FREQUENCY
UN DUAL CLOCK TEST FOR FIFTY SECONDS (10 PRINTOUTS) (FOR EACH FREQUENCY!

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

PROGRAM DESCRIPTION

PROGRAM CONSIaES OF THRE SECTIO?S: THE BASIC TEST _THE
EST. THE BRSIC TEST CHECKS ERCH OF

AND STRTUS REGISTER COUNT SET BUFFER, AND
ION ¥NOER INTERRUPT co&
figuu UP OR COUNT DOMW nuo

ACCURATE EXTERNAL SOURCE.

BARSIC TEST

TEST DESCRIPTION

TO THRU T9 TEST THAT CSR, COUNT SET BUFFER AND COUNTER
BITS MAY BE SET AND CLERRED.
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cEG 000S

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

Ti2 THRU T1S TEST CLOCK TO COUNT UP.

Tie THRU T19 TEST CLOCK TO COUNT DOWN.

T20 THRU Ta4 TEST INTERRUPT MODES.

T2S THRU T26 TEST REPEQTGBILITY BY CHECKING THAT THE COUNTER
CONTARINS THE SAME _NUMBER OF COUNTS OVER TWO
EQUAL PERIODS OF TIME.

TIMING TEST

THIS TEST USEE THE ngERTED INTERRUPT MODE TO RIl.. THE TELETYPE
BELL AT 10 SECOND INTERVALS. FIRST THE BELL IS RUNG AT 10 SE-
COND INTERVALS FOR ! nxnurs USING xoouxz FOLLOWED BY1 MINUTE
AT 10KHZ FOLLOWED BY 1 MINUTE ATL FREQ. (BOHZ OR souz AND
(xru$uo=01 1 MINUTE AT LINE FREQ. usxnc EXTERNAL FREQUENCY

DOUBLE OR SINGLE REAL TIME CLOCK TEST

SINGLE CLOCK REAL TIME TEST

THE 24 HOUR CYCLE:
THIS TEST_ TRANSFORMS YOURogOHPUTER éNTgLQN

A a4 HOUR CYCLE

EXAMPLES OF THE 24 HOUR CYCLE FOLLOMW:

ACTUAL TIME PRINTOUT

HRS MINS SECS TENTHS+HUNDRETHS OF SECS.
MIDNIGHT 00 : 00 : 00 . OO
B8:32 AM 08 : J2 : 0 .
12 NOON le : 00 : 00 . OO
e:15 PM 14 : 1% :+ QO . 0O
11:30 PM e : 30 : 00 . 00

ENTERING THE TIME

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

THE MOST SIGNIFICANT HOUR DIGIT IS ENT snso FIRST.
THIS DIGIT MUST BE R ZERO, A ONE OR A TWO.
THE LEAST SIGNIFICANT HOURS DIGIT IS ENTERED NEXT FOLLOHED BY
THE TWO MINUTES DIGIT, FOLLOWED BY THE TWO seconos DIGIT
THE FRACTION OF A SECOND DIGITS ARE NOT ENTERE THE
USER WILL ENTER A TOTAL OF SIX DIGITS WITH NO SPACES, COLCNS,
OR ANY OTHER CHARACTERS BETWEEN DIGITS. THE USER MUST
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ENTER R TIME THAT WILL OCCUR A HALF MINUTE OR_MORE
IN_THE FUTURE, TO RL OW ENOUGH TIME TO ENTER THE REQUIRED
INFORHRT}?N THE *NFORHRTIONHfiS BEEN ENTERED, THE

T STANDARD REACHES

el I
NOTE THAT THE CHARACTERS WILL NOT BE PRINTED
OUT RS THE TIME IS BEING ENTERED.

READING THE TIME

TO PRINT THE T gspn$ssTHE CTRL KEY. WHILE HOLDING
THE c RL xsv oéuu THE T xs THE TIME WHICH

NSTRNT Tunr THE T ; WAS DOWN, WILL
Qs 955"750our nE FORMAT OF THE anngurWILL BE SIMULAR

in THE 24 HOUR TIME THE
ONLY DIFFERENCE WILL BE THE RBSENCE OF SPACES.

TIME REFERENCES

SINCE THE SYSTEH CLOCK IS HORE ACCURATE THAN MANY WRIST
WATCHES, IT IS A GOOD IDERTO USE AN ACCURATE TIME STANDARD.

THEIR, SYNCHRONTZEDTo, THE NATIONAL BUREAU OF STANOARDS
nnoxo STATION (WWV), 1S AVAILABLE. CONSULT WITH YOUR LOCAL
TELEPHONE COMPANYTO SEE IF THIS SERVICE IS AVAILABLE IN YOUR AREA.

PROCEDURE FOR SINGLE CLOCK REAL TIME TEST.

1. PERFORM THE BRSIC ng PRIOR TO T p;nr RMANCE OF
THIS TEST. PROCEED ONLYIF THE BRSIC HAS PASSED.

2. LOAD RDDRESS 214 VIA THE SWITCH REGISTER, (100KHZ TEST)

3. PLACE ALL ZEROS IN SWITCH REG., DEPRESS START

EXAMINE YOUR TIME REFERENCE nno SELECTA TIME THAT
Eé#boflhb°“ YOU ENOUGH TIME 0 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. HONITOR YOUR TIME REFERENCE, EXACTLY 1 MINUTE
FROM THE TIME YOU STARTED THE CLOCK, READ THE PROGRAM
CLOCK RS DESCRIBED PREVIOUSLY.

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

9. IF THE RESULT OF STEP B IS NOT WITHIN ONE SECOND
ALLOW EXACTLY ONE MORE MINUTE TO PRS% (;R

THE

OM THE baxcxnnL
HE TOTAL ERROR
ERROR xs CONSTANT,

START TIME). READ THE TIME RAGRIN
DOUBLED, THE BORRD IS DEFECTIVE. IF

u EG 0008'
)
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RESTART THE TEST.

10.% IF THE ONE MINUTE TEST WAS PASSED, ALLOW THE TEST TO
EXACTLY fiv nxugsnone AT TH%TEXRCT ND OF THERUN

leHHINUT;n‘ETE
ORRE TIHE IF IT IS NOT,

D50 TRl s B Bt el elE
CAN BE OMITTE

11. bgfigeggogsggTa%?oxlfl?EgTCH REGISTER,

REPER

12. LOARD RDDRESS 224 VIA SWITCH REGISTER
DEPRESS START (224 IF BOMZ, OR 230 IF SOMZ L..iE TEST)
REPERT STEPS 3-10

ARBITRARY, IT IS N ALLY
- %oucen TESTS AnPES?&* THE DURATION OF TH

A THOUSAND LE.
US OR MINUS)

I
SECOND T

THE RESULTS OF L
1 MINUTE FORR 24

NOTE _THAT THE TIME
THE TEST WITHOUT QF

;g
1
‘
0

DUAL CLOCK REAL TIME CLOCK TEST

A TEMPORARY CLOCK (REFERED AS COW) REDUCES THE TIME
;ng FOR THE sEgL T{CE TES THE SECOND CLOCK INTERRUPTS

HE TOCK E THE DURATION OF THE COMBINED
CLOCK TEST 1S USED IS

50 C VERSUS 17 MIN/FREQ FOR THE1 I
SINGLE CLOCK REQL TIME TEST ALONE.

THE DUAL CLOCK TEST REQUIRES THAT THE CLOCK BE STARTEC RS _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 STANDARRD F CLOCK TO A "COWTM MODULE:

. REMOVE JUMPER A4
CSR=772560
CSB=772562
CTR=772564

2. ADD _JUMPER V8
VECTOR LOCATION IS SO4
PSW s * 806
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S VECTOR IS IN FLOATING VECTOR SPACE,CAUTION IS ADVICED
H RESPECT T0 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 PREVICUSLY

3. SET THE SWITCHES IN THE SWITCH REGISTER TO_00000S,
THE TTY WILL PRINT THE TIME AT S SECOND INTERVALS

4. CONSECUTIVE PRINTOUTS WILL BE HITHIN $. 00 PLUS OR
MINUS .01 SECONDS OF EACH OTHER. ALLOW THE TEST Tu
RUN FOR AT LEQST TEN PRINTOUTS. IF THE TOLEF.4NCE IS
EXCEEDED, THE CLOCK IS DEFECTIVE.

LORD RDDRESS 220, DEPRESS START (10KHZ TEST)

REPERT STEPS 2-4

REPERT STEPS 2 & 3

cons:cuvxve PRINTOUTS WILL BE WITHIN 5.00 PLUS OR
xnus c S OF EACH OTHER. TYPICALLY, AND
5.0 gg MINUS SECONDS WORST CASE, DUE
70 POSS LE AC LINE FREQUENCY VARIATIONS. ALLOW THE
TEST TORUN FOR AT LERST TEN PRINTOUTS. IF THE TOLERANCE
1S EXCEEDED, THE CLOCK IS DEFECTIVE.

THIS KWll-P DIAGNOSTIC WILL GO OU
RUN WITH CPU THAT HAS A SWITCH REG. OR WI
THAT HARS NO SWITCH REGISTER. IF CPU HARS
LOCATION 176 EQUALS SOFTWARE SWITCH REGIS
TYPIEGDQG(CONTROL G) WILL ALLOW YOU TO EN

o
 
®
 
N
 
o
0
 
n

IF THIS SHOULD
TH A PDP-11/04
REG.

HE ABOVE TEST

LOAD ADDRESS 224, IF 60HZ, OR 230 IF SOHZ DEPRESS START (LINE TEST)

SEG COos

THE SOFTWARE SWITCH SETTINGS
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000000

000030
005650
000340
006150
000340
000046
00S

177570

01270& 00077¢
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.TITLE CZKWBHO KW11-P RT CLK TST

.SBTTL
COPYRIGHT 1971
: JOMN RODENHISER/JIM

.ENRBL AMA,ABS
=0

;: TRAP CRTCgER 0-200

PRINT
340
SCOPEC
340
=46

LOGICAL
T=EMT

CC=177776
NOP=240
SCOPE=TRAP
SOFTSR=176
BUFF=776
.=200
JMP GOBEGINE
JMP J8BEGIN
JMP S8BEGIN]
JMP 8K 100HZ
JMP 98K 10HZ
JMP J8HE602
JMP J8#HS02

.=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
DEL3 -20000
DELM -20000
RDJ: -100

-120
-40000
-40000

SR: 177570

BEGINZ: MOV 8BUFF,%6

BRSIC TEST
1978 DIEITQL EQUIPMENT CORP. MAYNARD, MASS. 01754

; SOFTWARE SWITCH REGISTER

;RESTRRT
;START T

. IOOKHZ

; CONTROL QND STATUS REGISTER
:COUNT SET BUFFER
: COUNTER
;CLOCK VECTOR ADDRESS

DELRY ADJUSTMENT FOR 11/70
8 11/45 WITH MOS MEM.

SEG 0009
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000004
001312
100377

100377

000004
040000

000004

177777
177426

177777
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000048

000004

006252
001022

000024

006264

001022

000004
177504

177474

177516

177432

001020

KO1

BRSIC TEST

cMP anse, ~E LT
BEQ 18
MOV sMSG3, %2
JSR %7, TOP

18: JSR %7,

MOV #XOR, 384
TST 38177060

\'A (%6)+, d84
MOV #-1, JbXORFLG
MOV 81, 98ICOUNT
MOV sxORM, %2
JSR %7, TOP

BEGIN: MOV 8BUFF , %6
JSR %7, SWADJ
JSR %? ' DELADJ
MOV SPURF1, 24
CLR IPSW
CLR TEMP
CLR SCOPEF
CLR TEMP]
MOV 870, RETURN
CLR PRINTI
JMP

XOR: CMP (%B)+, (%6)+
MOV (%6)+ I8N
MOV #S, 381 COUNT
CLR 98XORFLG

;UNDER ACT ?
; YES-SKIP TITLE PRINT OUT

;PRINT TITLE
;HAS THIS CPU H?xE: SWITCH REG.?
1S ADJUSTMENT

E
DELAY REQUIRED

.SET UP STACK FOf. SCOPE LOOPS
:HAS THIS CPU HAVE A SWITCH REG.?
{15 ADJUSTMENT IN DELAY REQUIRED

:INIT POWER FRIL POINTER
:CLEAR PROC. STATUS R

; INIT. SCOPEF TARG

;SET UP RESTART OF PROGRAM
; INITIALIZE ERROR PRINTOUT RERCING

JMP J8BEGIN
; TEST INIT TO CLEAR CONTROL AND STRTUS REGISTER

T0: MOV NN, -(%6)
MOV SCSRT, J84
MOV 8100377, aCSR
RESET
BIT 8100377, 3CSR
BEQ T1
HLT
BR T1

CSRT: CMP (%B)+, (%B)+
MOV (%B)+ Iy
BIT #40000, 3SR
BNE TO0
HALT
BR T0

: TEST COUNT SET BUFFER
ti: MOV (%6)+, 384

SCOPE
MOV #-1,3CSB
TST acss
BEQ .49
HLT
MOV 8-1,J8TEMP

’

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

;NO SSYN FRCM DEVICE

;ERR, FRILED TO GIVE ZERO'S FROM WRITE ONLY REG.

SEG 0010
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S4l1 001366 012777 000000 177410 MOV |

42 001374 023377 001020 177402 gcm a.’rsnp CTR
233 i“ ?830086 ? cm CHANGED WHEN WRITTEN TO
S4S ;s TEST coum SET BUFFER TO ACCEPTA COUNT PATTERN
546 :TEST COUNTER roTcE:oume COUNT SET BUFFER VALUE

7 CLR
fpeegg ooiom e

001020 177360 T3: MOV TEMP,3CSB
023777 001020 177354 CMP TEHP JCTR

[
S
o
r
e

£ O (N
}$8
5

L
£
L
L
r
L
L
L
LL

E
2
R
8
N

o g
8 m

u
n
i
n
u
n

C
H
a

HL ;ERROR, CTR NOT=TEMP
37 001020 INC TEMP 141 T0 COUNT PATTERN

1
1
1
1
1

653 ooi RN
4 001 001365 BNE T nepsm UNTIL COUNT OVERFLOWS

§§s .TEST THAT CTR REMAINS CONSTANT IF RUN CLEAR
S56 001442 104400 t3A: SCOPE

?33 -’- 15737 fimoao 501350 HSV aobtt.g.gnsnp
560 oox-o% oossar 001020 18: INC JSTEMP
Sel 001IM 001375 BNE 18
gsgs oo}u : 177777 177304 gg" --1 aCTR

g 81§§ 1 HLY :CTR CHANGED ALTHOUGH RUN G
565 TEST mmSER REMRINS CONSTANT WHE! CSR IS REF'D
Seb 001504 104400 t38:

2673 001 015737 1030 001020 MOV a.6e°§JNTEMP ’
71 001526 012777 177736 177244 1S: MOV n77735 CSR
§72 001534 017700 177240 MOV %0’
s;g. isuo §$sz m;oooo7g0 177232 ngz oo aésn
275 1223 % 601520 INC -?'hp
576 001556 001363 BNE
277 D01 2777 177777 177216 S"P 0—1 aCTR
7g D01 140 EQ

§79 001 1 006 HLT :CTR CHANGED BY CSR REF
580 TEST INIT TO CLEAR COUNT SET BUFFER WHEN IT IS =-1
ggé 1372 60% by SCOPE

001574 01 177777 177200 MOV #-1,3CS8
583 001602 RESET
S84 001604 005777 177174 TST acm
585 001610 001401 BEQ
86 001612 104000 HLT :ERROR, INIT FRILED TO CLEAR CSB
587 TEST nmz SELECT (BIT,2) MAY BE SET AND' CLEARED
S88 001614 104400 ts: SCOPE
589 001616 gm 000002 177154 MOV 22, ICSR
530 ooxgg 777 000002 1771496 CMP 82, JCSR
591 001 1401 BEQ .+4
692 001634 104000 HLT :ERROR, CSR NOT = 2
€93 001636 012777 000004 177134 MOV 84, ICSR
694 001644 2777 000004 17712e CMP #4’ JCSR
695 001652 1401 BEQ . +4
96 001654 104000 HLT :ERROR, CSR NOT = 4
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BB1gek
001672
00{67‘

1

00171

001712
001714

—

H
O
C

-
‘
-
‘
.

| 
&

848577
001401
104000

77

% 1401

104400
012777

i

e77?

88868k

175878

000010
000010

177040
177034

000020
000020

177002
176776

MACY11

1551de

177056
177050

177020
177012

177776
176754
176746

176650
176640

30A(10S82)

BASIC TEST
: -

oY 98- 8GR
BEQ 44

e
?%T gcgn
BE . +4

te MOV 10, ICSR810,a10: 3c2R
.4

ELR 9csR
o

Q .44

t SC
MOV 820, 3CSR
CMP #20, ICSR
BE .Y
HL
CLR aCSR
TST 9CSR
BEQ .Y
HLT

: TEST INTERRUPT
ts: SCOPE e

=83 oxuS!S%sn
CMP #100, ICSR
BE &

HL
CLR JCSR
TST 9CSR
flf? . +4

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

T9A: gcops
LR aCSR

CLR TEMP
MOV TEMP, CSB
MOV 821, 9CSR
BIT niaacsn
asg -

SCOPE
CLR aCSR
CLR TEMP
MOV TEMP, 3CSB
MOV 820, CSR

30-JAN-78 09:35 PAGE 12

: ERR
: TEST "°§E°£E’7 3) CAN BE SET AND CLEARRED

HLT . ERROR,
-;Esr UP/DNopéan 4) CAN BE SET AND CLERRED

;ERROR, CSR NOT

OR, CSR NOT

;ERROR, CSR NOT

CSR NOT

;ERROR, CSR NOT

;ERROR, CSR NOT

ENABLE (BIT &) CAN BE SET AND CLERRED

;SET PROCESSOR PRIORITY LEVEL 7

;ERROR, CSR NOT

;ERROR, CSR NOT

;START AT ZERO
;oxsnaL§ INTERRUPT, COUNT UP, SET RUN

F ZERO 1S STILL SET

;CSR LOST BIT O AFTER BIT INSTRUCTION

; CHECK

:START AT ZERO s
:DISABLE INTERRUPT, OOUNT UP, DO NOT SET RUN

SEQ 0012
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KWll-P_RT CLK_TST
11 30-JAN-78 09:34

140 000001
146 777 000001
1 100
1 1
1
1 1
1 1
1 1 1

002200 000021

802518 600060
002222 001401
002224 104000

002226 104400
77 176544

gf
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.w
q_

2 A

s g
8
R
=

5

gg - o
.

g
e
e e
3 TF

AR 44
8 8R
S

fe
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93
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5 8

NO1
MACY1l 30A(10S2) g?-.’flfl-?fl 09:35 PRARGE 13

BRSIC T SEG 0013

176632 BIS .1 JCSR :SET RUN
176624 BIT ’4JCSR :CHECK IF BIT O IS SET

HL$ ;:CSR LOST BIT O AFTER A BIS INSTRUCTION
SCOPE
LR CSR f

LR Enr
176602 MOV TEMP, 3CSB ;START AT ZERO
176572 MOV 821, 9CSR oxsegu:INTERRUPT COUNT UP, SET RUN
176564 MOV 820 aggn RESET RUN
176556 géz .1qac sn nc 1

HLT ’ :CSR PICKED axrss ON A MOV.

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

CLR J
76540 MOV o-x CS
1020 MOV TE

176522 TIOR: MOV ou ' 3CSR
176520 EES ngb.acrn

Str ’ s ERR COUNTER NOT = TEMP, DIDN'T COUNT DOWN
- TEMP 0'PATTERN COUNT

000000 ;gnp.oo 28"5 ALL COUNTS?

; JEST FIX (BIT S) ?“0 SINGLE CLOCK COUNTER
:SET UP/DN (BIT 4)=1 TO ENRBLE COUNT UPt11: SCOPE

CLR

001020 355 o
176446 TI11R: MOV osb
176444 gEnP nfi

HL? :ERROR, COUNTER NOT = TEMP, FAILED TO COUNT UP.
INC TEMP ‘41 TO PATTERN COUNT

000000 CMP TEMP, 0 : DONE nLLNcounrs ?
BNE TI11R’ 0

‘IEEIH%LOCK TO COUNT DOWN AT ALL FREQUENCIES

tia: SCOPE
CLR JCSR

176406 MOV oa acsa ;COUNT SET BUFFERTO 2
176376 MOV JCSR :DOWN COUNT , 100KHZ, GO
001020 MOV acbch JSTEMP

Ti2A: TSTB
BMI a

001020 ADD u IRTEMP
BNE T12A

176344 BIC ux JCSR
HLT :ERROR, P INTR (BIT 7) NOT

T12B: TST JCTR

BEQ . +4
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104000

00000158 000001

176254
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-
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176132
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=
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0
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BO2
30R( 1082 3C-JAN-TB8 (09:35 PARGE 14

BRSIC TEST SE% 0014

HLY .ERROR, COUNTER DID NOT COUNT DOWN TO O

. 1OKHZ
$13: SCOPE

CLR JCSR
MOV 82,3CSB
MOV 83 oCSR ;DOWN COUNT, 10KHZ, GO
MOV JWOEL2. INTEMP

T13RA: ;gra lsn

905 oxagorsnp
BNE T13a
BIC #1,dCSR
HLT :ERROR, P INTR (BIT 7) NOT = 1.

T13B: 7ST 3CIR
BEQ .+
HLT ;ERROR, COUNTER DID NOT COUNTDOWN TO O

:LINE FREQ.
iy COPE

ST J8XORFLG
BMI 715
CLR JCSR
MOV .g.acsa
MOV 85’ CSR :DOWN COUNT, LINE FREG., GO

JsDEL3, anTEMP
TINA: TSTB SR

I 1ug
ADD 81, J8TEMP
BNE T1%9A
BIC #1,3CSR
HLT :ERROR, P INTR (BIT 7) NOT=l

Ti4B: TST aCTR
BEQ .4
HLT :ERROR, COUNTER DID NOT COUNT DAWN TO O

.EXT FREQ
tis: SCOPE

BIT 81, JSR :
BNE T1b ;
CLR 3CSR
MOV u;.acsa
MOV 87 JCSR :DOWN COUNT, EXT., GO
MOV IsDELH,I8 TEMP

TISA: TSTB JCSR
BMI 158
ADD 81, INTEMP
BNE T18A
BIC #1,CSR
HLT :ERROR, P INTR (BIT 7) NOT=1l

T1SB: 1ST aCTR

BEQ .44 )

HLT :ERROR, COUNTER DID NOT COUNT DOWN TG U

:TEST CLOCK TO COUNT UP AT ALL FREQUENCIES
100 KHZ
tie: SCOPE

CLR aCSR
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177776
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1981¢
000001

000001

178774
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176040
176030
001020

001020

175776

17575
17574
001020

001020

175710

1756561;2646
001020

0010620

175614

175636

175560
175550
001020

001020

SIC

MOV
MOV
M

T1BRA: ESTB

T16B: TST

.10 KHZ
t17: scgps

T17A: T1STB

T1BA: TSTB

H
T18B: TST

B

:EXT FREQ.
tis: gcops

M
Ti9R: TSTB

TEST

8-2,9CsB

coe

821 ACSR
ODSLI.COTEHP
cS
168

81, J8TEMP
Tibw
#l,dCSR

aCTR
.44

JdCSR

823, JCS
sDEL2,98TEMP

1
81, I8TEMP
T1%R
#1,3CSR

JCTR
.Y

?lXORFLG
19

dCSR

8-
]

98DEL3, IsTEMP
9CSR
T1
oxagorenp
T18A
#1,CSR

aCTR
.Y

827 ACSR
98DELY, INTEMP
JCSR
T198
#1,J8TEMP

:UP COUNT, 100 KHMZ, GO

; ERROR

; ERROR

;UP COUNT, 10 KHZ, GO

; ERROR

; ERROR

;UP COUNT, LINE, GO

; ERROR

;: ERROR

;UP COUNT, EXT FREQ, GO

SEG 001S
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178812
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7547[
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883160
001024
001020

000001

75406
1020

000300

000101

88185
175200
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175516

177776

175456

17840
001020

175416

001020

001020

177776
175246

175230
175220
001020

30-JAN-78 09:35 PAGE &

BRSIC TEST SEG 0016

N T19A ’
SIE #1,JCSR
HLT :ERROR,

T198: TE§ aCTR
BEQ .44

TSST rnntolgrsnnupr OCCURS TO PROPER vsésoaWiTH PROCESSOR PRIORITY 4
MOV 8200, CC :SET PROCESSOR PRIORITY
gts E s :CLEAR 1N§EERUPT figrunnSTATUS
MOV
MOV |T CKV :SET UP INTERRUPT RETURN VECTORMOV S?QQS ;ENRBLE NTERRUPT
MOV acoztx aorenp

18: guc T
NE 1s

BIC #1,3CSR
Sk’ . :ERROR, INTERRUPT FAILED TO OCCUR.

T20R: MOV aféa JSTEMP
1STB INTEMP
BMI .4

T :DONE NOT SET ON INT.
BIT 81, I8TEMP
BEQ . +4
HLT ;RUN NOT CLERRED
gba sn

*EEST Tuggoggrsnaupr bccuns WITH PROCESSOR PRIORITY S
MOV 8240 :SET PROCESSOR PRIORITY 5
MOV orexh.acxv :SET UP INTERRUPT RETURN STATUS
CLR 9CSR
MOV 82, 9CS8
MOV 8101, 9CSR :ENRBLE INTERRUPT
MOV gc?ég#,a.TENP

18: INC [ ]
BNE 18
BIC #1,3CSR
ng e :ERROR, INTERRUPT FRILED TO OCCUR

T21A: gge acsn :RETURN HERE AFTER INTERRUPT

*5557 ruagogursnnupr is INHIBITED WITH PROCESSOR PRIORITY &
MOV #300, CC :SET PROCESSOR PRIORITY &
MOV crgsk.acxv :SET UP INTERRUPT RETURN
CLR 9
MOV 82, 3CSB
MOV 8101, ICSR : INTERRUPT ENRBLE
MOV SIQE%A,OOTEHP

18: INC M
BNE 3
CLR aCSR
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fiuax.r'u 30-JAN-78 09:34 BASIC TEST SEG 0017
877 003600 0004 BR 123

7 1 175170 T22R: BIC #1,aCSR
g;?, 88%1 t1’3500(: p— HLT :ERROR, INT SHOULDN'T HAVE OCCURRED
eaoeel 003612 012706 000776 MOV #BUFF , %6

geeg oy ek iEEST sxggggsxmsmwr (MODE 0O) ON OVERFLOW

884 003620 0127;; 000200 177776 MOV %200, CC :SET PROCESSOR PRIORITY 4

eesE oo: xaai 0:12E mfl f;%;g 175142 535 icgnacsa
887 12777 3702 175140 MOV 8T23A, ACKV :SET INTERRUPT RETURN
888 gs:g §1a777 %oxax 175124 MOV 8121, dCSR : INTERRUPT ENRBLE, UP COUNT, 10C WHZ, GO
839 S4 013737 001024 001020 MOV JsDELL, IRTEMP
890 003662 062737 000001 001020 T23RA: ADD 8l J8TEMP :WASTE TIME

Bl BN KBS oo i7sioo T,
833 003700 104000 HLT - :ERROR, INTERRUPT FAILED TO OCCUR.
894 003702 goson 175072 T23R: CLR JCSR 'RETURN HERE ARFTER INTERRUPT.
895 0037 12706 000776 MOV #BUFF , %6 :RESET STACK
836 i : TEST REPEATED INTERRUPT (MODE 1).
897 003712 104400 tau: SCOPE
898 003714 012737 177700 001016 MOV #-100, TEMP1 :SET UP _COUNTER FOR INTER
899 003722 012777 003774 175056 MOV #7248 ICKV :SET INTERRUPT RETURN
900 003730 0127 000010 175044 MOV 810, 9S8 1SET UP COUNT SET BUFFER S i
90 g:ms 12777 000111 175034 MOV s11l,9CSR : INTERRUPT ENRBLE, REPERTED INTERRUPTS, 100 KHZ,303 3794 013737 001024 001020 Ta4A: MOV sDEL1, ISTEMP
903 003752 062737 000001 001020 ADD 81, 98TENP
904 003760 1374 BNE .-
905 003762 2777 000001 175010 BIC #1,aCSR :
906 003770 104000 HLT :ERROR, INTERRUPT FARILED TGO OCCUR
907 003772 406 BR T24C
908 3774 022626 T24B: CMP (B)+, (B)+ ;POP STACK
309 3776 005237 001016 INC TEMP] :DONE 100 INTERRUPTS?
910 004002 001360 BNE T24A :NO
g;é 004004 005077 174770 CLR JCSR :CLEAR CLOCK

913
o‘q

3is

316 ; SYNCHRONIZATION TEST
317 iNO. 1 FOR
918 ;KW11-P BOARDS THAT
219 ;ARE REV F OR GRERTER

357
922 004010 104400 T24C: SCOPE
923 004012 005003 CLR %3 ;
924 004014 032777 000020 175022 BIT 820, ISR
925 004022 001002 ENE 13 ;
926 004024 000137 004264 JIP 125 ;
927 004030 012777 010000 174744 1S: MOV #10000, ICSB :LOAD COUNTER
928 004036 812777 000001 174734 MOV 81, 9CSR :GO COUNT DOWN, 100 KHZ
929 DO4044 017700 174734 MOV actr, %0 :SAVE CTR

932 0040Se 010037 001020 MOV %0, I8 TEMP . ;
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174706

174702
40

006632
000170

174556
1745494
O042ceH4

004246

174840

174830

MACYL1 BDR(IOSBJB

002526

174656
174652
174636
174626

002460

006632

FO2
30-JAN-78 09:35 PRAGE
SIC TEST

HLT
BR 124D

2%: CLR 3CSR
INC %3
BNE 18

svucunoanaTxon TEST
iNO., @ FOR KWll-P
eonnos THQT AR
:REVF OR GRERTER

T24D: SCOPE
MOV JCKV,-(%b)
MOV 8340 IPSW
CLR r:xrix
CLR CNT
MOV lCLKSER JCKV
MOV ICKVS
MOV oxo hcsa
MOV a11l,3CSR

LOOP:
MOV 8340, IPSW
JSR PC, TYPE
CLR P
MOV TIKTIK,RI
JSR PC, TYPE
CMP TIKTIK,RI
BNE 18
HLT

19:
INC CNT
CMP #120.,CNT
BNE LOOP
MOV (%6)+,dCKV
CLR JCSR
Inp T2S

CLKSER:
INC TIKTIK

CLKXIT:
RTI

TIKTIK: O

TYPE: TSTB JTCSR

BPL TYPE
MOVE RO, 3TDBR

18

'SYNC ERROR
ND TEST

:CLR CSR
‘NO OF TIMES THROUGH PROGRAM DETECTS 2(16)
12016) YET, IF NOT GO BACK TO LOCP |

;SAVE CLOCK VECTOR
PS:? STOPS RLL INTRS

; 8 COUNT DOWN
;AND REPEAT INTR MODE

; PS=7 STOPS INTRS
il DELRoomMs
;PS=0 flLLOHS S
iGET CURREET CLK COUNT

L ANY INTRS DURTNG DELAY?

AR _I.
1 8 ES1 ON REV F

BOGRDL RTER ONLY

TERATIONS?
GO BRACK TO LOOP

ORE THE VECTOCR

: INC CLK COUNTER

;ELSE EXIT RTN

SERDY TgTSEND

:SEND THEM A MESSAGE

gle
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CZKWBI.P11 30-JAN-78 09:34 BRSIC TEST

989 004262 000207 RTS PC
390
99]
992
993
394 .

7 727 4 174550 17 #4, ASR :ARE TWO CLK'S PRESENT339 1002 —— SNE 33 ;BRSNCH xE SwWs2 IS UP
999 ;; 74 JMP TE7 :EXIT IF ONLY ONE CLK
1000 17447 38: CLR JCSR
1001 12777 000000 174466 MOV #0,aCSB :SET CTR

9% B BAET foudn 1w RTINSO
ioou 383§§§ { §;7 1749446 ggra ?§$R :TEST DONE BIT SET
1006 004334 605§5§ HL ;DONE BIT SET T0O SOON_
1007 004336 017737 174442 001020 18: MOV CTR, I8TEMP :DONE NOT SET SO SAVE CTR
1008 004344 00S077 174430 CLR JCSR
1009 004350 012777 000000 174424 MOV 80, ICSB
1010 004356 012777 000021 174414 MOV s2], ICSR
1011 DO436M ogg;;; 004416 JSR RS, DELY
1012 004370 1 174404 1578 aCSR
1013 004374 100001 BPL 2s
1014 004376 104000 HLT g
101S 00M400 017737 174400 001016 2%: MOV Scrn JNTEMPL ;HERE WE ARE SAVING SEC CNT
1016 004406 004537 004446 JSR S, CACL :G0 DETERMINE ACCURACY OF CNT'3
1017 004412 104000 HLT
igig 004414 000432 BR T25A

1020 004416 005077 002154 DELY: CLR JCSR1 :DELAY SUBROUTINE
1021 004422 012777 001130 002144 MOV #1130, 9CSB1
1022 430 012777 oooogx 062140 MOV oaé alsR]
1023 4436 10S7 002134 18: TSTB JCSR1 {WAIT 800 MIL.
1024 442 100375 : BPL 18
iggg 004444 000205 RTS RS

1027 44 013700 001020 CACL: MOV J8TEMP , RO :COMPARE CTR1 WITH CTR2
1028 4s2 013701 001016 MOV IsTEMP] ,R1
1029 004456 160001 sSuB ,R1
1030 00 100001 BPL
1031 004462 005401 NEG R1
1032 004464 022701 00000S 18: CMP #5, Rl :DIFFERENCE MUST BE LESS THAN S
1033 70 002401 BLT 28
1034 004472 00S725 TST (RS ) + :UPDATE RETURN
1035 004474 010137 001020 2s: MOV R1, TEMP :DEFRENCE FOR PRINT OUT
iggg 004500 000205 : RTS RS

1038 :TEST 10 KHZ REPEATABILITY
1039 :THIS TEST IS THE SAME AS T2S EXCEPT IT IS
1040 :FOR 10KHZ.
1041 004502 104400 t2ca: SCOPE
1042 004804 00SC77 174270 CLR JCSR
1043 004510 012777 000000 174264 MOV #0, 9CSB
1044 O0O4S1e 012777 000022 1742S4 MOV 223, 9CSR
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g
004534

804846
0045
804880
884238
004600

14

00S030
00so234

30-JAN-78 09:34

BT WS
100001

7737 174240
174226
000000
000023

7 D2

8B4

00e2s2

174146
000000
000025

Oo04 004416
174122

174116
174104
000000
0000e2S
004416
174060

1 174054
004446

17“032

000302
000111
001024
000001

173766

000001

173750
173744

MACY1l 30AC10S52)

0C1020

174222
174212

001016

174142
174132

oo1020

174i00
174070

001016

177776
174020

00i0e0

173756

HO2
30-JAN-78 (09:35 PAGE 20

BASIC TEST €E% 0020

R RS,DELY
{gta acsg
BPL 18
HLT

18: MOV JCTR, ASTEMP
CLR 9CSR
MOV 80, »CSB
MOV 325 2E§R

{§§a a?QQ
BPL 2s

23 an TR, I8TEMPI$ ] '
T AETCa
HLT

;TEST LINE REPERTABILITY _ g
P THIS rgét AE THE SAME RS T25 EXCEPT iT IS
:FOR LINE FREQ.
to6: SCOPE .

TST J8XORFLG
BMI 127
CLR JCSR
MOV 80, JCSB
MOV 825, ICSR
JSR RS, DELY
1518 ICSR
BPL 18
HLT

18: MOV ICTR, ISTEMP
CLR 3CSR’
MOV 80, ICSE
MOV 825, 3CSR
JSR RS, DELY
1578 JC4R
BP# 2s
HL

2%: MOV 3CTR, ISTEMPL
Jsg RS, CACL

. TEST ERgbR (BIT 1S) TO SET WHEN INTERRUPT IS NOT SERVICED IN REPEAT MCOE

MOV ogqg cc :SET PROCESSOR PRIORITY 7
MOV s2, 2LSB 'SET COUNTER FOR FAST INTERRUPTS
MOV s1l1,3CSR :INT EN, REPEATED INT, DOWN COUNT, 100 kKHZ. GO
MOV JsDE(L, ISTEMP
ADD 81, IsTEMP
ang .-
TS JCSR

BMI 18
BIC #1,aCSR
HLT :ERROR, ERROR (BIT 15) NOT SET

18: CLR JCSR
TST JCSR

BPL L +4



102
CZKWBHO KW1l-P RT CLK TST MACY1l 30A(1052) 30-JAN-78 09:35 PAGE 2! G
CZKWBI.P11 30-JAN-78 09:34 BRSIC TEST SEn 0021

1101 00S036 104000 HLT :EPR, FAILED TO CLEARF WME' REF.
1102 :TEST BIT 1S IS CLEARED By INIT
1103 00S040 104400 t27R: SCOPE
1104 005042 012737 000340 177776 MOV 8340, CC
1105 00S0S0 012797 000002 173724 MOV s2,9lSB
1106 005056 012777 000111 173714 MOV w1ll,3CSR
1107 00S06M 013737 001024 001020 MOV JuD(], IRTEMP
1108 005072 062737 000001 001020 ADD 8l anTEMP
1109 005100 1374 BNE . -b
1110 005102 777 173672 TST JCSR
1111 005106 100404 BMI 13
1112 005110 042777 000001 173662 BIC #1,3CSR
1113 00S116 104000 HLT :BIT 15 NOT SET
1114 00S120 00000S 18: RESET

1117 00S13C 104000 HLT ;BIT 1S NOT CLERRED 8Y RESET
{%ig 005132 104400 SCOPE

1120 .BELL ON PRSS COMPLETE
1121 00S134 012777 000207 173650 YSTEND: MOV 8207, JTDBR
1122 00S142 105777 173646 TSTB JTCSR
1123 005146 100375 BPL . =4
1124 005150 012777 000000 173634 MOV 80, JTDBR :SEND A NULL CHAR.
1125 005156 105777 173632 TSTB JTesSR
1126 005162 100375 BPL . -4
1127 005164 013702 000042 MOV JwN2,%2
1128 005170 001405 BEQ TRPA
1129 00S172 000005 RESET
1130 00Si74 004712 LOGICAL: JSR %7, (2)
1131 00S176 000240 NOP
1132 005200 000240 NOP
1133 202 00024C NOP
1134 005204 000137 001150 TRPQ: JMP BEGIN



Joe
CZKWBHO KW11-P RT CLK TST MACY11 30R(1052) -JAN-78 09:35 PAGE 22
Efxugx.Pxx 30-JAN-78 09:34 ang?c TEST SEG 0022

figg SBTTL TIMING TEST
1137 :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
ii:é (4TH MINUTE = EXTERNAL

1143 00S210 012706 000776 BEGINL: MOV #BUFF , %6
1144 005214 004737 011652 JSR %7, SWADJ :HAS THIS CPU HAVE A SWITCH REG.?

1139 005234 812737 000024 MOV sPURF2, 24 s INIT POWER FRIL POINTER
FER - Seee. 100 KHZ oET
1150 00S244 012777 141520 173530 MOV #50000. , ICSB :INIT COUNT SET BUFFER FC.¢ .S SECONDS

1125 DDeo8g 015707 177764 128: MOV 8-88.0y GOUNT 86105 EE20RD)- INTERVALS
1153 005262 015777 000111 173510 . MOV #111,3CSR : 100 KHZ, REPEATED INTERRUPTS, INTERRUPT EMABLE, GO
1154 0052 000001 T2BA: WAIT
1155 oosa;g 00S201 INC %1 ;DONE 10 SECONDS?
1156 00S274 001375 BNE T28R :NO
1157 005276 105777 173512 1578 JTCSR
1158 00S302 100375 BPL . =4
1159 012777 000207 173500 MOV 8207, JTDBR
1160 005312 00S200 INC %0 :DONE & TIMES?
1161 005314 001360 BNE 128 :NO
}{25 005316 042777 000101 173454 S BIC #101,3CSR *YES DISRBLE INTERRUPTS

1164 00S324 012777 011610 17340 MOV #5000. , ICSB ; INIT COUNT SET BUFFER FOR .5 SECONDS
1165 005332 01270C 177772 MOV 8-6, %0 :COUNT 6(10SECOND) INTERVALS
1166 005336 012701 177754 129: MOV #-20.,%1 ;COUNT_20(.5 SECOND) INTERVALS ,
1167 005342 012775 0ON0113 173430 MOV 8113, LSk 110 KHZ, REPEARTED INTERRUPTS, INTERRUPT ENRBLE, GO
1168 00S350 000001 T29R: WAIT
1169 005352 005201 INC %1 :DONE 10 SECONDS?
1170 005354 001375 BNE T29A ;NO
1171 005356 105777 173432 1STB JTCSR :YES, RING BELL

1175 802368 032373 000207 173420 R0V 4207, 3TOBR
1174 005372 205200 INC %0 ;DONE & TIMES”
1175 005374 001360 BNE 129 :NO
ii;g 005376 042777 000101 173374 =it 953 - sEégfibgc3¥ i Ffiggs, DISABLE INTERRUPTS

1178 00S40M 005737 006252 . TST 98XORFLG :
1179 00S410 100677 BMI BEGINI
1180 00S412 012737 001130 00SS70 MOV #600. ,LINE
iigé uos:ao 33?353 000002 173416 gég oalgsh

IIJS .+
i}ga 0054 012737 00076M 00SS70 s MOV #500. ,LINE

1185 0O0S436 013777 00SS70 173336 MOV LINE, 3CSB : INITIALZE COUNT SET BUFFER FOR 10 SECONDS
1186 0O0SY4M 012700 177772 MOV -6, % sCOUNT & (10 SECOND) INTERVALS
1187 00S4S0 012777 000115 173322 MOV #1158, 3CSR :LINE, REPEATED INTERRUPTS, INTERRUPT ENABLE, GO

1189 002468 10999 173330 T0: WAL arcem
1180 0OS4&4 10037S BPL . -4



KO2
CZKWBHO KW11-P RT CLK TST MACY1l 30A(10S2) 30-JAN-78 09:35 PAGE 23 s
CZKWBI.P11 30-JAN-78 09:34 TIMING TEST SEG 0023

“35 ggu 7?77 000207 173316 MOV 8207, 3TDBR :RING BELL
11 4 00 INC %G :DONE & TIMES
1193 005476 001367 BNE T30 :NO
1194 ggsoo 2777 000101 173272 BIC #101,3CSR : YES--DISABLE INTERRUPTS
1195 506 032777 000001 173330 BIT 81, I5R :
1196 005514 001235 BNE BESINI ;
1197 ;EXTERNAL (LINE FOR MAINTENANCE)
1198 00SS16 013777 00S570 173256 MOV LINE, 9CSB : INITIALZE COUNT SET BUFFER FOR 10 SECUNDS
1199 ggsg 01 177772 MOV #-6, %0 :COUNT & (10 SECOND) INTERVALS
igg&: 5 01 ’ 000117 173242 . sg\fi #117,39CSR ‘EXT FREQ, REPEATED INTERRUPTS, INTERRUPT ENRBLE , GO

1202 gfig 105777 173250 TST8 JTCSR
1203 594 100375 BPL . -4
1204 005546 012777 000207 173236 MOV 8207, JTDBR :RING BELL
1205 005554 005200 INC %0 :DONE & TIMES
1206 005556 001367 BNE 131 INO
1207 005560 042777 000100 173212 BIC #100, ICSR 'YES, DISABLE INTERRUPTS
1208 005566 000610 BR BEGINI {REPEAT
1209 00SS570 001130 LINE: 600.



CZKWBHO
CZK P

[,7
] 

B 
B 

fs 
B 

B 
o 

e 
B 

e 
E

=
 
O
O

 N
O
C
N
L
E
W
N
=
-
O

V
N
N

 
N
N
 
R
N
 
L
N
 
L
N

 
L
N
 
R
N
 
V
R
N

S
E
Y
R
R
Z
E
R
-
E
B
B
V
R
R
E
T
R

P
S
S

S 
A
R

o—
o—

§»
-u

o—
v—

~n
o—

o—
v—

o—
o—

o—
o—

o—
--

o-
o—

v—
r-

t-
v-

t—
u-

o—
u-

o—
t-

u-
o—

o—
o—

o—
o—

o-
o—

o-
o—

o—
u-

u—
u—

o—
o—

o—
»-

o—
o—

o—
»—

o—
—

2%
—
—

n
n

o
o

n
x
e

KWll-P
11
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30-JAN-78 09:34

001150

00S210
00Se20

000776

173170

370
7 764

006432
b
b4

(
]

BN S 000060

O — mg 000061
006102

Y
R
R
Y
Y

177773

A
T

Q
U
R
R
R

006100
177770
0000&e0R
E

n
n
N
N

w N

MACY11 30A(10S2)_ 30-
sudRo

00Se4e

00S646
000024

020000

006100

006100

006076

006100
006100

LO2
JAN-78 09:35 PAGE 24
UTINE

.SBTTL SUBROUTINES
: POWER FAIL HANDLERS
PURFI: MOV SBEGIN, PWRRTN

BR PWRDWN
PWRF2: MOV #BEGINI1, PWRRTN
PWRDWN: MOV #PWRUP,24

PWRUP : nob #BUFF,%6
iLR %
NC %
m l-a

MOV SMSGPWR,%2
JSR %7, TOP
J JPURRTNMP

PWRRTN: BEGIN

;gg}§§so “I;¥a$YSTEEGYR$PnCREBn355T&sc1sr R, BYTE COUNT, CURRENT ADORESSPRINT: Pfitr Ugsn.oégofio' ;5557 FO ?Nuxair gnxnr ou
BEQ . +4 :BRANCH TO PRINT
RTI :INHIBIT, RETURN TO MAIN STREAM
MOV onsc% %2
TST PRINT]

353 ifigcz %2
JSR %7, T0P :PRINT ERROR HERDING
INC PRINTL

ggc gzsgctsnr :PRINT PC
%

JSR %7 .08 TPRT ;PRINT STATUS REGISTER
MOV JctR, %2
JSR %7, 08 TPRT ;PRINT COUNTER
MOV TEMP, %2
JSR %7, 0L TPRT ;PRINT TEMP
g I ags :CHECK SR FOR HALT SWITCH

HAL ;HALT ON ERROR UP
RTI :RETURN TO MAINLINE

PRINT1: O
:PRINT OCTAL VALUE IN REGISTER2
OCTPRT: MOV 8’0, CHAR s INITIALIZE 1ST NUMBER RS O

TST %2 ;1S VALUE POSITIVE
BPL oCT1 :YES PRINT O
MOV 8’1, CHAR INO PRINT 1

0CT1: JSR %7,0CTP
ROL %2
ROL %2
MOV #-5,0CT :COUNT § DIGITS

ocT2: ROL %2
ROL %2
ROL %
MOV %2, CHAR ;SAVE DIGIT
BIC 8127770, CHAR :CLEAR OTHER BITS
BIS #60, CHAR :MAKE ASCII DIGIT

DATA

SEG 0024



CZKWBHO KW1l1-P RT CLK TST

CZKWBI.P11 30-JAN-78 09:34

155 EREREE BBMPOR oo
1268 006060 102
1269 37 006076
1570 1
{ 71 120

He 2
1274 1
1278 0061 108777 172706

2 RN IR oo11

i B8 oy mu
006132 020057 027440

006136 022606
006140 012637 1777
0061v4 000177 000114

0061S0 032777 040000
128 1957
1 37 006252
164 100011

000004

1
1
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i
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1
1
1
1
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1
1
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1
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1
1
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1
1
1
1
1
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4 006366
g; 006366
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S : o8 =8 000100

MACY11

172674

172666

000004

172626

001022

172520

30A(1052) 30-JAN-78 09:35 PAGE 25
SUBROUT INES

5eR %8 octe
ROL %2
INC oCT
9NS ocT
S %?,5P3

RTS %7
OCT: 8
CHAR:
OCTP: TSTB arssn

355 CHAR, 3TDBR
RTS :

Epae 3 ROVCS espan, 2
S %7

SP3A: .ASCII ;7 /;
-EVEN

SCOPEB: CMP (B)+,%b
MOV (6)+. CC
JMP JRETURN

: SCOPE OR/AND xrengasgn LOOP FOR EACH TE
§COPEC: BIT " , @SR

scosgg
¥s$ J8XORFLG
BPL 1S
MOV 84, -(%B)
MOV S8XORA, J84
TET ?"7Z°°2q

18: g?% i
Efi% g ICOUNT
BEQ ggg:fc'
INC g F

SCOPEG: gfn gLE?
MOV 976, RETURN
RTI

SCOPEF: O
XORFLG: O
XORA: CMP (%B)+, (ZB)+

MOV (%6)+ 84
SCOPEB

RETURN: ggn
: MOV _ ogpnessacs TO REGISTER 2
: %7
tor: . BIC #177,3TCSR

MOV (2)+,EOMK
TOPl: CMP %2, EOMK

BNE .+Y
RTS %7
CMFB 2,8'd

; PRINT

;#1_TO DIGIT COUNT
;NOT DONE

JEXIT

;HRIT FOR RERDY
; PRINT

;REPOSITION THE STARCK

; SCOPE RETURN

ST
; TEST SR FOR SCOPE
; YES SCOPE

: BEs?’
PINMIBIT IT

K
98R ITERATION
ERATION-

3
R v

-
0
 
-

3
=
 
%

:

INT
Eog

;:
 =

22 28

r
-
m 3 gfifl %TURN POINTER

-NEXT TEST
ION FOR INTERATION LOOPDLoC.g

; ADDRESS OF LAST TEST

;CLR_INT FLAG
;MOVE IN EOM MARKER
; COMPARE FOR EOM
:N
;: YES, EXIT

o
0
0
0

SEG 002S



NO2
CZKMBHO KWM11-P RT CLK TST MACY1l 30R(10S52) 30-JAN-78 09:35 PAGE 26
cgwx.ru 30-JAN-78 09:34 SUBROUT INES ~ SEG 0026

TOP2 .
?g?a JTCSR :CK TTY
ROy i2)+, T0BR P HOVE CHARACTER+ Hagvs 7891' ;Egmcu BACK

TOP2: gla arssa

MOVB #215, 3TDBR ;SEND CARRIAGE RETURN
ggza atssk

8212, 3TDBR ;SEND LINE FEED
?%a zgza ’ : INCRMTN R2
BR TOP1 :NO EOM, SO LOOP

EOMK : .E;EE 0 .

006370 P:géseoxaa MSGl: .ASCII ;7@ PC STATUS COUNTER TEMP3/;

s & casics
0064 0 ovesaM
0064 02C 04650S

B0E .EVEN
'Il-fi MSG2: 23&1*1 /7%

36 OMOC 13 msca: "ASCII ;/@CZKWBI KW11-P RT CLK TSTd/;

: 122

.EVEN
MSGPWR: .ESEIX ; 7ORESTARTING AFTER A POWER FARILUREJJ/;

A
 A
8
t
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U
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S
y
,

e 21101 uég

a3 1108 g: gzflsg
4 0100

006
'49 .EVEN

sS40 8355 020125 XORM: .RSCII ;/@YOU ARE ON AN XOR TESTER3/;
46 1101 1 047117

006554 040440 020116 047530
S62 020122 042524 0S2123

006570 0S1105 027500 s

;:TIMER FOR KW11-P CLOCK

M 17 8sBl: 1725676 17%25 cgu 17256
370 006600 172564 CTR1 172564
371 006602 00O0S04 CkVl: S04
375 000506 CKVSl: S06
37 % CLKFLG: O
374 00661 INTFLG: O
375 006612 177566 I3 177566
376 006614 177564 PCSR 177864
377 006ble 00D06M PVEC £
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BO3
?II-P RT CLK _TST MACY11l 30A(10S2)_ 30-JAN-78 (09:35 PAGE 27

N 30-JAN-78 09:34 SUBROUTINES SEG 0027

: Bb
KDBR: 177862
KCSR: 177560

x
 
X

S
m
m

-
 
O
O
0

n o n

[
,
V

. 
o 
O
Q
O
O
O
O
O
D
O
O
D
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Q
O
O
O
D
:
&
F
D
O
Q
 
8

7776
$=
iz
i=
l=
l=
l-
R

i

mg
gg

e

TEMP_LOC FOR SOFT-SWR CONTENTS

:LOC FOR 1 INPUT VIA TIY

7
9
N

@ <
<
= (
]

m < -
4

W B
l
f
l-4

$
f
i
l
i
m

2

“ STH

N
N
N
N

[
t

TM 
|

-
0
\

0
0
0

L
R

0
0

0
0 m < - o m < -

: 3 z

006714 012706 000776 kK100HZ: MOV #BUFF , %6 :
oos;gg 0047;; ?%%??E gfg gpsauhor :HAS THIS CPU HAVE A SWITCH REG.?

0067 1 73; 7674 MOV 80, CLK+2 : 100KHZ
0067 1 131 7702 MOV 8131, CLK1+2
006 012700 010356 MOV sTABL, %0
006750 01270 19375 MOV sTRBLI, %
006754 234 JSR %5, asMOV

760 15 ; 010506 MOV oaé..Canoa :LERST VALUE
;93 12737 ; 17 010536 MOV 8655, CLKY+2 :MOST VALUE

1 00 IMP sINIY

27 776 K10HZ: MOV #BUFF , %6 :7t 8647 8 1652 SR AgLSHAOJ :HAS THIS CPU HAVE A SWITCH REG.?
007010 177624 CLR aPSu ;
007014 012737 164217 007674 MOV 8-13561,CLK+2 : 10KHZ



CZKWBHO KW1l1-P RT CLK TST
CZKWBI

14
iv

1436

1438

P11 30-JAN-78 09:34

gis730 B7gss o0
012701 010416

§ 302%% 886830 o1os0e

MACY11l 30R(10S2)

CO3
30-JAN-78 09:35 PAGE 28

SUBROUTINES

MOV B CLK1+2
MOV o*ggi %0

ngv 683 ,CLK3+2

SEG OCes



D03
C2KWBHO KW11-P RT CLK TST MACY1l 30R(1052) 30-JAN-78 09:35 PAGE 29
CIKWBI.P11 30-JAN-78 09:34 SUBROUTINES c£4 0029

1439 887058 0627 7 001130 010538 MOV 8600, ,CLkY+2
1990 7080 000137 007250 JMP JnInit



LZKHBHO kWll-P RT CLK TST
i1 34CIKWBI.P

1441

14942
14943
1494

30-JAN-78

007064 012706
007070 004737
0070”4 00S0??

EO3
MACY1l 30R(1052) 30-JAN-78 09:35 PQGE 30

SUBROUTINES

HBO2: MOV WBUFF , 6
JSR %7 « SWADZ
CLR P

:HAS THIZ CPU HAVE & SWITCHM RESG.®

SE o CC3C



FO3
CoKWBHO kWIl-P RT CLK_TST MRCYI1 30R(10S2)_ 30-JAN-78 (09:35 PRAGE 31
CIKWBI.FLI 30-JAN-T8 09:34 SUBROUTINES

iwsS 0CTI00 012737 |IT7733 0076’9 MOV 8-45,CLK+2 :B0HZ



GO3
CZRWBHO KW1l-P RT CLk_TST MRCY1l 30R(1082) 30-JAN-7B8 (09:35 PAGE 32
CCKWBI.FLL 30-JAN-78 09:34 SUBROUTINES

i4¥¢ 0OCT10&6 012737 000135 0077Ce MOV 8135,CLKl+2 -

-

) m '
R

=
)

[ n



CZKWBHD KWl1l-P RT CLK TST

CZKWBI.P!1 30-JAN-78 09:34

Yyy? 7114 ? 103
e 883133 81578 Bifase
i3 s Sy ee1451 8871 815737 -%xlgg
{:gg 007144 000137 007250

454 71 réd
142e 887128 §é§g§2 83366
1456 (007160 177454

14 D07 12737
iv D07 127 1
i:so ;e% 012701 oxgqss

UL

14 887%14 1a§3; 630833
1463 7e22 012737 001104
{:gg 007230 137 007250

1466 007234 012702 177771

1469 007244 1375
i:;? 007246 0S

1472 007250 813782 005572
1473 007256 0127 000776

oooor.

uo0o0o04

006606

007466
177106
007762

MACY1l 30A(10S2)

810506
10536

000024

177222

171414

171402

171372

177108

HS0Z:

MOVE:
198:

INIT:

START:

WRITA:

WRITB:
CLKON:

30-JAN-78 09:35 PAGE 33

SUBROUTINES

MOV nrngu %0
MOV #TABL 3, %1
JSR %5, dWMOVE
MOV oog CLK3+2
MOV 8600, , CLKY+2
JMP asINit

MOV #BUFF , %6
JSR z9 suho? :HRS
CLR IPSU
MOV 8-36,CLK+2
MOV o* CLK1+2
MOV aTRBL, %0
MOV #TRBLY, %1
JSR zs.aoflbvs
MOV 80, ,CLK3+2
MOV 8580, CLk4+2
JMP JsInNit

MOV -7, %2
MOV (%13+, (z0)+
INC %e
BNE 15
RTS %5

MOV PWRF 1,24
MOV #BUFF| %6
CLR ST
CLR IWMST
MOV 860, J8HRS 1
MOV 860, 98HRS2
MOV #60, lHiNl
MGV 860, I8M
MOV 860, J8SEC]
MOV 860, 98SEC2
MOV 8CLKI, 9CKV

MOV P 60,akv
oy RN
CLR aogfk?fg
CLR ISINTFLG
CLR 9CSR
CLR acs
BIT 82, SR
BEQ CLKON
WAIT
BIT #1,3sR

b 2%4, ISR
BEG 3%
TST aoc#erc
BNE WAITA
CLR JCSB1
MOV #KOUT, aCKV1

THI& CPU MAVE A SWITCH PEG.®

:S0HZ

PINITIALIZE

;WARIT LOOP, SW 1 CAUSE WRIT

;SW O TURNS ON CLK2

;:SW 2 DETERMINES PRESENCE OF CLOCK 2

;CLKFLG ALLOW CLK 2 TO BE TURNED ON
;ONLY ONCE

SE [a
l

oc33
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007760
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012777
012737
012777
012777

137
005037

7
001404

77
0
0
0
0
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es
s

1

017737
000002

09:34

000200
1772777

000024

007560
176730
000000
000131

006634
176702
000300

006634
00eb32

007660

176646

O0eE10
007750
OCeg42

MACY11 30A(10S2)

177102

177056
177052

171302

006632
006634

176750

176740

171102
171072

176660

007760

176832

3%:

48:

KINTR:

KIN:

KINIZ:

CLK:
CLKI:

KINI:

18:

HOLDIT:

HOLD:

KOUT:

103
30-JAN-78 09:35 PAGE 34

SUBROUTINES

MOV 8200, ICKVS!
MOV #-1. J8CLKFLG
MOV #141521,9cSB!1
MOV 8113, 9C5R1
JMP WAITB
CLR S8CLKFLG
BIT #4, aSR
BEQ T;
CLR aCSR1
CLR €581
JMP WAITA

MOV JKDBR, %1
BIC 2177600,%1
CMP 87 %1
BEQ CNESWR
CMP #11,%1
BEQ KIN
CMP 824, %1
BEQ kout
RTI

CLR JCSR
CLR aCsSB
MOV #-6, JECNT
MOV sHRS1, JNCNTL
CLR LST
CLR MST
MOV sKINI, KVEC
RTI

MOV SKINTR, JKVEC
MOV JKDBR, %1
MOV %0, aCc58
MOV s131,3CSR
RTI

MOV UCNT1,74
MOV JKDBR,%1
BIC #300,%1
MOV %1, (7Z4)+

MOV %4’ 8CNT1
INC JulNT
BNE 18
MOV sKINI2, IKVEC
RTI

MOV OKDBR, 28HOLD
RTI

0

CLR JRINTFLG
MOV sHOLDIT, aKVEL
MOV #HRS1, %0

:TURN ON CLK 2

;:CLEAR CLk 2 IF PRESENT

:KEYBORRD INTERRUFT HANOLER
:STRIP JUNK

;1S CHAR'A tG(CONTROL-G)?
:IF YES,GO TO CNGSWR
(IS ITACNTRL I ?

;1S ITACNTRL T ?

;HANDLER FOR CTRL I
;SETUP TIME OF DAY

; INPUT

:AWARIT A CHAR TO START

;CLK 1

;STORE TIME OF DA

;:OUMMY INTERRUPT SERVICE ROUTINE

; INPUT HANDLER FOR CTRL T

;SET DUMMY VECTOR
:GET TIME OF DAY INTO

SEG OC34
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CZKWBHO KW11-P RT CLK TST MACY1l 30R(1052) 30-JAN-78 09:35 PAGE 35
CZKWBI.P11 30-JAN-78 09:34 SUBROUTINES

1559 010000 012703 006662 MOV #HRS 1R, %3 : WORK AREA
1560 gxooou 12704 177770 MOV #-10,%4
1561 010010 012023 18: MOV (%004, (+3)+
1562 sxooxa 204 INC %4

' .

1565 gigggs 1532 006610 ggg 286¥?r;c ‘ggfchnfhE 3§SC§STERRUPTE° IN THIS TIME

{329 }8830 gg§7?g 007674 ggz g;CLK¢2 115 CLOCK RUNNING AT i0CKHZ ”
1568 Y4
122% 10032 163701 007674 SUB INCLK+2, %1 :SUB INIT VALUE

1572 Sxoous 383727 007674 164217 CMP JRCLK+2, #-13561 1S CLOCK RUNNING AT 10KHZ ?

1575 010060 023727 007674 177742 CMP JRCLK+2, 8-36 ;1S CLOCK RUNNING AT SCHZ
1576 010066 001001 BNE 23
1577 010070 006301 3%: ASL %1
1578 010072 00S000 2%: CLR %0
1579 010074 00S003 CLR %3
1580 010076 012704 010356 5%: MOV #TABL,%4
1581 010162 005701 6S: TST %1
1582 010104 100001 BPL 43
1583 010106 061403 ADD %4, %3
1584 010110 006301 4§: ASL %1
1585 010112 005724 15T (74)+
1886 010114 005200 INC %0
1527 010116 022700 0ODOO? CMP 87, %0
1588 010122 001367 BNE £3 3
1589 010124 060337 006700 ADD %3, 98MSTA :ADD VALUE OF CTR TO MST
1590 010130 000137 010772 JMP astLk2
1591 010134 CNGSWR:
1592 010134 010246 MOV %2,-(B) ;SAVE R2
1593 010136 010346 MOV %3, -(6) :SAVE R3
1594 010140 SETBYT:
1595 Q10140 00S037 006702 CLR TMPSWR :CLEAR TEMP SWR
1596 010144 00S003 CLR %3 :CLEAR R3
1597 (010146 004737 010324 JSR PC, CRLF :PRINT <CR><LF>
iggg gigigg 012702 006704 e MOV #BYT1, %2 :INIT R2 TO IST BYTE LOC

1600 810155 105777 176442 TSTB JKCSR : 1S CHAR TYPED?
1601 010162 100375 BPL CKCSR :IF NOT,WAIT
1602 010168 017701 176432 MOV 9KDBR, %1 :ELSE MOVE THE CHAR TO RI
%soa 8{8{;3 042701 177600 - BIC 2177600, %1 :STRIP JUNK

1255 010174 105777 176414 1 1STB JPCSR
1606 010200 100375 BPL 5%
1607 010202 010177 176404 MOV %1, aPDBR
1608 010206 122701 000025 CMPB 825, %1 ;1S CHAR tU (CONTROL-U)?
1609 010212 001752 BEQ SETBYT :1F YES,START OVER
1610 010214 122701 000015 CMPB 815 %1 (ELSE IS IT <CR>?
1611 010220 001412 BEQ SWDONE :IF EQUAL,GO TO SWDONE
1612 010222 122701 000012 CMPB "YERA 11S IT <LF>?
16'3 010226 001407 BEQ SWDONE +1F EQUAL,GO TO SWDON
1614 010230 005203 INC 7 :INDICATE A CHAR INPUTTED
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177770

ooe712

006704

006702

006702
006702
006702

006702

010324

176264

0oo21S

176250

oooz212

MACY11 30A(10S2)

KO3
30-JAN-78 09:35 PAGE 36

SUBROUTINES

8177770, %1 :LEAVE ONLY BINARY# IN Rl
%1, (2)+ ‘MOVE # TO PROPER BYTE LOC
#BYT7, %2 i1S R2_PAST BYTe ADOR”
CKCSR :IF NOT,GO BRCK FOR ANOTHER CHAR

%3 WAS A cunn TYPED”
308 xr NOT,EXIT
#BYT1,%3 INIT RQ TO 1ST BYTE RDDR
(3)+ TMPSWR .ser LOW 3 BITS OF TMPSWR
3, %2 :1S R3 EQUAL BYTE ADDR IN R2”?

eot :IF YES ,EXIT
TMPSWR {ELSE
TMPSWR i SHIFT
TMPSWR :NEXT 3 BITSU
108 :AND GO GET nnoruen s

TMPSWR, ISR :SET UP NEW SWR

zs)+ %3 RESTgRER3
(B)+ %2 :RESTORE R2
PC, CALF , :PRINT <CR’<LF>

JPCSR ;1S TTY READY?
CRLF :IF NOT,WAIT
8215, JPDBR {ELSE TYPE <CR»

JPCSR ;1S TTY RERDY?
108 :IF NOT,WAIT
gg1a.apoan :ELSE TYPE <«LF>

; TABLE FOR WORK RARERA

: 100KHZ TIME TARBLE

; 10KHZ TIME TABLE
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CZKWBHO KW11-P RT CLK TST MACY11l 30A(1052) 30-JAN-78 09:35 PAGE 37
c%xuax.m 30-JAN-78 09:34 SUBROLITINES | SEG 0037

26.

1674 Bi84%8 88008 i3
1673 010432 000006 b.
igg 010434 000003 3.

TABL3: 533. :60HZ TIME TABLE
ig. 8%8338 %‘flg 267.
1678 010442 000205 133.

1680 oi ' 83:
18] Gicisd ool i
1683 010454 0.

}msas 1 TABLY: 320. :50HZ TIME TRBLE
1666 0104E0 : Te0;
1687 810%2 1 80.
1688 010464 40.
1689 010466 000024 20.

igé” oim;g llll.l 0.
fgqa 8183%0 --*-- 8
1694 : THIS ROurms KEEPS THE 24 HOUR
iggss :TIME O

7 ? 77277 [ KI: MOV #-1,38INTFLG ; CLOCK xmsnnupr SERVICE ROUTINE
1636 010208 885737 bbdaaa AL R 836 ,J8LST ADD LSB TO LST
1699 010512 022737 000144 006656 CMP 8100, ,98LST :DID IT OVER FLOW
1700 010520 GT CLKY
1701 §u§§5 &g 000144 006656 UB $100. ,98LST : YES
1702 01 37 006660 INC Jsmst’ :INC MST
1703 010534 062737 001217 006660 CLKY: ADD 8655, , J8MST :ADD MSB TO MST
i;% 8{%" gz'rlr{ 001750 006660 ggg 5sooo, a8MST :DID IT OVER FLOW

i;gg oiossa 162737 om?sg 006660 slsga ssgggé.aonsr .}rgg P

1708 81%3 i; %?a 006654 c 872, J8SEC2 HRS 15 SECONDS ELAPSED

’ c2 ; YES

1713 01061 000066 006652 CMP 866, J¥SEC! :HAS B0 MIN ELAPSED

{;i; {osez 012737 000060 0066S2 MOV 523 gssscx \Irgg son aF Sk

1718 81% %33?3 006650 5:3 872, JEMIN2 ‘HAS 10 MIN ELAPSED
1719 0i0642 001401 BEQ .4
1720 gxww RTI
1721 010646 012 000060 006650 MOV 860, I8MIN2
1722 010654 005237 006646 INC asming : INC MSB OF MIN
i;aa oiosso 022337 000066 006646 CHP ":3-3'"‘"1 :HAS B0 MIN ELAPSED

i75: Bioess H
1726 010672 012737 000060 006646 MOV #60, J8MINI
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30-JAN-78 09:34

B8BB¢483359
001014

7

022737 001750

BB 00,50
OS2y Goecn
001401

81873 geoosg
022737 000066

40

000060

B0ec30
001401

000060
37 006666

000066

012737 000052

014 .
022737 000062

8002}12 000060
§é§537 000060

000072
001401
0004

37 00
12737 008828

MACY11l 30A(10S2) 30-JAN-78 09:35 PAGE 38

SUBROUTINES

J#HRS2
006644 Efifi 264 §ounsa
- Ty-Sea RN

Bov oY4 60,BBee S Y a8 3ume
006644 NEWTM: CMP 872, 38HRS2

EQ . +4
RTI
INC aomgl

006644 MOV 860, 98HRS2
RTI

006700 CLK2: cgg géooo.,aonsra

006700 gga 5xoooéhacnsrn
006674 ;éns o’ngosscaa

BEQ .Y
2s: BR ENDIR

006674 MOV s aogecan
INC JuSEC1

006672 CMP 866, J8SEC1A
Q f’qlfl

006672 v oEB JSECIA
INC . asMiN2A

006670 CMP 872, I8MIN2A

350 é’"xn
006670 MOV 028 JSMIN2A

INC asMiNIA
006666 CMP 866, ISMINIA

Q <

ENDIR
006666 MOV 860, 8MINIA

53 HRS2A
006664 ¥ :'aounsan

006662 CMP 862, 38HRS 1A
SEO .Y

_ R ENDIR
006662 MOV 860, J8HRS 1A
006664 MOV ogg gonnsen

BR ENDI
006664 NEWT: CMP 872, J8HRS2A

BEQ . +4
BR ENDIA
INC JsHRS1A

006664 MOV #60, 98HRS2A

SEG 0038

.IF YES, IS MSB A 2

i 1Ea2AnECHeE BFRdurs
.IF NOT 4 1S IT 10 HOURS

: YES INC MSB OF HOURS

; THIS ROUTINE IS THE WORK

;AREA ROUTINE AND IS THE
;gRHE Ri ANT;R%EPT HANDLER
; SERVICE ROUTI
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KW11-P RT CLK TST MACY11 30A(10S2) -JAN-78 09:35 PAGE 39

P11 30-JAN-78 09:34 SUBROUTINES SEG 0039

75370 END1A: MOV #CR, JPVEC :SET UP FOR PRINTER OUTPUT
H g i 9 fioseas MOV 8-2 J8CNTB11234 0127 M MOV wSSm S8CNT1
ugs 1 ga MOV o-xs’ggcm
11 1 175334 MOV 20 R
11256 012777 100 1758330 MOV 2100, 3PCSR
11264 RTI

811%3 %e RTI ;
011304 012777 011322 175304 LF: MOV SPINTR, JPVEC :OUTPUT LF
3“35 8600022777 000212 175272 MOV #212, 3PDBR

fl 37 006632 PINTR ?rfoé SCNT :PRINT TWO DIGITS FOLLOWED
gug 414 " BEQ gone :BY COLON UNTIL TIME OF
011 006636 TST CNTB :DAY IS PRINTED
11 420 BEQ COLON ;
11 1 006634 MOV JUCNT1 %M

HEE Bise? ioeew IRoy
Hfls 3; &2& txa'r«x: JslNTE
11 1 1414 175230 DONE: MOV SPER, JPVEC :WHEN DONE PRINT *.*ug 5777 8600%5 178216 MOV #56, 9PDBR
11 RTI

11376 01 177776 006636 COLON: MOV 8-2,J8CNTB
311-40-0 mg;; 000072 175200 MOV 872, JPDBR
011412 000002 RTI

011414 00S037 006636 PER: CLR JECNTB ;PRINT MSB OF MILLISEC
011420 000250 CLN
114 81 709 006634 MOV J8MSTA, JUCNT1
114 1 177767 006632 MOV 8-9,, JCNT
114 1 000144 006634 1S: SUB 8100, ,38CNT1
3u~m BMI 2s
11446 006636 INC JECNTB
8“ 37 006632 INC J8CNT
11 1367 BNE 1S

011 BR 33
§“z§§ 000144 006634 2%: geg #100. ,38CNT]

114 000060 006636 3%: ADD 860, J8CNTB
11500 012777 011516 175110 MOV #NUM] , JPVEC
ugas 006636 175076 MOV JuCNTB, 9PDBR
11814 RTI

011516 012777 011600 175072 NUMI: MOV #NUM2 , IPVEC :PRINT LSB OF MILLISEC
fisaag 005037 006636 ‘c:tz JuCNTB

ugaa 81”539 177767 006632 MOV #-9. , J4CNT
ofigfi 162737 000012 006634 1§: SUB 5}0..anc~n
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CZKWBHO KW1l1-P RT CLK TST MARCY11 3omxosa) 30-JAN-78 09:35 PAGE 40
CZKWBI.P11 30-JAN-78 09:34 So TINES SEG 0040

1839 011550 37 oossas INC #CNTB
1840 §uss~ 37 éz‘c ocm
1331 fisso 3 ; 0 636 3% ADD SCNT
1845 §u§% 237 9000%0 98T % MOV aoch?a JPDBR
{ew 11876 RTI

19-0955 011600 012777 007S60 175020 NUM2: MOV SKINTR, IKVEC ;RESTORE KEYBORRD VECTOR
1847 011606 000002 RTI
184e
1843
1850
1851

1823
1854 011610 032777 000010 167226 DELADJ: BIT #10, aSR ; TEST FOR SR3=]1 WHICH INL.CRTES
1855 i 117 770 flxms WITH MOS
1856 311515 001001 B 1 i ADJ t DELAY TIMES
1857 011620 000207 RT % , { mitnzogm:o
1858 011622 012701 001034 18: MOV #ADJ né iGEY T G. FOR RDJUST
1859 gusg 1 001024 v 'SE‘J' “g iGET START "267 JUS
1866 011 1 001032 v '53' ;1:01 OF ADJUSTMENT
1861 011636 702 000002 ADD 'S ; CHECK
1862 O0l16%2 012120 2s: MOV (R1)+, (RO)+ § LAY COUNTS
1863 11644 0200 CMP ,RO ]
1864 011646 1375 BNE .NO om UPDATE
iess 011650 000207 RTS %7 {RDJUST MADE

ias“? 011652 013746 000004 SWADJ: MOV I, -(%6) .sa(iom:mor TRAP
ws“qa 011656 012737 011676 000004 MOV SSWADJ 1, 8y : UP NE flw vscron
1870 011664 00S?77 167154 TST SR ; g ougn
{835 011670 012637 000004 MOV (%B)+, 304 }RESTORE

ig;a 011674 000207 RTS %? y

1875 011676 022626 SWADJ1: CMP (%) 4+, usu
1876 §u7oo 12637 00000Y MOV (,2). UE' g"os?rnap VECTOR
ig;; 11704 012737 000176 0O1044 MOV osons:a sn :S rcn a:c (SR) TO
flggg 011712 000207 RTS %? n%n %CALLER
1881
1ee§
188 000001 .END
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