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THE LXS CAN BC RECFERENCED MITHAYY a4 BUS CRAQON

STARY CLEARS LINC CLOCK INTERRUPY EnNaWLE 8T

STARY SEYS CLOCK FLAG

CLOCK FLAG WILL SEY AFYEA SUFFICIENY PERIOD OF YImE
INTERRUPY ENAGLE Q1Y MaY BE SCY

JITERRUPY ENAWLE 9.7 mAY OE CLEARCD

CLOCK INYERRUPTS TO CORRECY VECTOm ADDNCSS
CLOCK WILL INTERRUPY WITW PROCESSOR AY PRIORITY 5
CLOGCK W]LL NOT [NTERRUPT W]TH PROCESSOR PRIOR]'Y ¢
RESEY SEYS CLOCK FLAG
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1.1 ABSTYRACY
TH]S PROCRAM TESYS TuWE KWiilL LINE FREQUENCY CLOCX, 1Y
VALIDAYTES PROPER OPERATION UNDER BOTH INYERRUPY AND
NQMe INTERRJPT MOQES,

1,2 SYSTEM REQJIREMENTS
T4]S PROGRAM S DESIGNED YO HUN ON ANY PDPell WiTH 4«
OF MEMORy AND A xWii LINE FREQULNCY CL0CK,

2,2 OPPERATING ['ISTRJUCT]ONS

2,1 LOADING
PROCEDURE FOR NORMAL BINARy TAPES 3MOYLD BC FOLLONED
A ABSOLUYE LOAQER PROGRAM MUSY RE [N MEMORY
B PLACE TME BINARY YAPE IN THE PAPER TaAPE READER
C LOAD ADORESS 17900
D DEPRESS STARY (YAPE SHOUJLD READ I4)

2,? STARTING
PROGRAM STARTING ADDRESS IS J83232
A LOAD ADDRESS o00239
8 SET Swis s 3 (UP)
€ SELECY OTHER SHITCH REGISTER 9PTIONS (SEE SECTION 2. 3)
N UEPKLESS STARY (PRIOGRAM SHOLLD STARY RUNNING)

2,} SJ]TCH REGISTER OPYIONS
HERE IS A LIST OF CONSOLE SwITCHES ANU THEIR EFFECY ON
YHE PROGRAw,,,

S4ITCH ACYIOIN IF SEY
[ X X L X X ] LA AL LA LA LY LA J
19 HALT ON ERROR
14 LOOP ON CURRENTLY EXEGQUTING TES?
14 INMIBITY ERROR PRINTQUTS
2 (UNUSED)
11 INWIBLIT [TERATIONS
14 BELL ON ERRQOR
v LOOP ON ERROR
) LOOP ON TESY SPECIFIEY [N SWRCYIAD
Te0 # OF TESY Y0 LOOP OV (ONLY «WWEN SWR3 s 1)
2,4 EXECUT]IOY TIMES

EXECJTYION TIME FOR TWIS PROGCRAM 1§ ODEPENDENY ON THE
MOOEL OF POPell T IS BEING RUN ON, FOR A POPeil/ee
ABOUY 9 SECONDS 1S NECESSAAY Y0 DO 3 PASS OF TWE PROZAANM
WiTHOUY ITERATIONS,

THERE WILL UE A 5 ON TWE DISPLAY LIGMTS FON
ABOJY 20 SECONDS AFTER COMPLETION OF EATCH PaASS,
(COJPLE OF SECS, 1P 3SW11 IS UP)

3, ERRQR INFORMAT]ION

c)
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DDXwWaaA,

PROGRAM W]LL HALY AT LOCATION 7272 (SHOWN
01 DISPLAY LIGHTYS) 0% AN ERROR,

3.1 STANDARD ERROR REPORTING PROCEDUNES
ERROR PRINYOUTS CONSISY OF FRQOM 4 YO ¥ COLUMNS OF DATA, A
DAYA HEADER, AND POSSIBLY A SHORY ERRQR MESSAGE DESCRIBING
THE ERROR, FOR EXAMPLE,,.

CLOCK FAILED TO NYERRUPY
rC 4 4 YESTs LKS
0P2262 DOPB3I44 QBR764 2P282Y PEDY%

THE FIRST ¢ COLUMNS OF TWE CRROR MESSAGE ALMNAYS SHOW THEg
CONTENYS OF TWE PC, PS, SP, AND THE TEST NUMBER, MORE COLUMNS
OF DATA ARE ADDED WHERE THEY MIGHY BE RELEVENTY YO A PARTICULAR
ERROR,

THE POINTER TO THE ERROR MESSAGE AND TNE

FIRST FOyUR coggnns OF THE ERHOR MESSAGE

ARE STGRED IN TORE SYARTING AT LOCATION 17433
FOR EXAMPLE, 17400 WILL CONTAIN POINTER TO EMXX
17422 WILL CONTAIN ERROR PC

17404 WILL CONTAIN TWE PS

17406 WILL VIONTAIN YnE SP

17413 WILL CONYAIN THE TES? ® THAT FAJLED,

3, UNEXPECTED TWAP ERROR REPORTING
AY VNEXPECTYED TRAP Y0 ADDRESS 4 CAUSES THE FOLLOWING
ESSAGE TO WE PRINTED OUT,',

TRAPPED TO LOC &4 FROM LOCATION "“XXXXXX"
RESTARYING PROGRAM

IN TWHE ACTUAL ™MESSAGE THE "XXXXXX™ [S REPLACED OY Twg PC
AQDRESS PUSHED ONTO TWE SYACK WHEN THL UNEXPECTED THaP
OCCJRY, THE PROGRAM THEN TRYS YO RESTART [¥SELF

DESPITE SWITCH REGISTER SETTINGS,

POINTER YO THE ERROR MESSAGE IS SYORED IN LOC, 17429
AD THE ADORESS WHERE THE YRAP OCCUREY S STORED
IN LOCATION 17492,
3,3 POWER FAIL
IF A POWER FAIL CONDITION 1S DETECTED YHE POLLOWING “ESSAGE
18 PRINTED,,,
POWER

AFTER PRINTING QUY TWE MESSAGE TWE PRQGHAM TRYS YO
RESTARY |TSELF,

DI
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185
186
187
188
189
190
191
192
193
194
105
198
197
198
199
a0
221
Q22
r {2
204
2.5
{9 )
2.7
28
ri{d
2@
r$9
212
213
214
215
216

?,2

DEVICE [YFORMAY]ON

S.1 GENERAL INFORMATION
THE LINE CLOCX INTERRUPT VLCCTYOR ADORESS S 100
THE LINE CLOCK PRIBRITY LEVEL 1S ©Re

MACYLl 27(4857) 13eNOVe?9 12132 PAGE ¢

5.2 REGISTERS
LINE CLOCK STATUS REGISTER (LKS) 777344
....-.,--.'.....-.'..........Q.-.......O.".....-Q........'-.'-..
! ! ! ! ! H ! ! H ! ! ! H H | | !
4 6
! ! : H ! } ! H ! ! H H ! ! ! ! $
...-.‘O......oﬁooqgg.........-....0.....-.......-..-......’..'-..
8iv6 IF SEY MONITORsy CAUSES AN ]NTERRyYP?Y
LR MONITOR BIY, SET BY CLOCK, CLEARED BY USER

FLOW CWARYS

1674020
eeeeee

$SWRe1674pC

SINsD

JMCALL
WMCALL
TITLE

JEYABL  ABS
'HEADER, ,SCATCH, ,SEOP, ,EQUAT, , SWRN1, , SWRLO, ,38COPE, , SETUP

STYPOCT, ,STYPOEC, ,5TRAP, ,SPONER, ,SERROR, ,STYPE, STARS, ,SERRTYP, ,5CNTAG
MAINDECegLeDOKNA=A LINE FREQUENCY CLOCK PROGRAM

JoCOPYRIGHY (C) 1979,1972,4973
1e0IGITAL EQUIPMENY CORP,
JOMAYNARD, MASS, #1734

JoPROGRAM BY J, COMEAY

10THIS PROGRAM WAS ASSEMBLED USING TWE pOpeiy MAINDEC SYSHNAC
)oPACKAGE (MAINDEC=11eDZ0AC~AY),

,SBTTL
}o
jo
je
je
(X J
jo
je
jo
'.
jo
e

+SBTYTL

OPERAYIONAL SWITCW SETYINGS

BWlTCH USE
[ A X LA 4 J (A2 A d LA AL L AX L LLL XY X
13 HALT ON ERRON
14 LOOP ON TESTY
13 INH|B]Y ERROR YYPEOUTYS
11 INWIBIY ITEMATIONS
19 BELL ON ERRQOR
9 LOOP ON ERRQR
8 LOQP ON TEST [N SWRCY O
L1 s0F YEST YO LOOP ON IF SwRCO> IS SO0

BASIC DEFINITIONS

I®INJTIA, ADORESS OF THE SYACK POINTER eoe 1100 ece

El
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217
218
219
220
221
222
223
224
225
226
227
228
229
PR
231
232
233
234
235
236
23?7
38
239
240
243
242
243
244
245
246
247
248
249
250
251
252
233
254
255
2%6
2%7
258
259
260
264
262
263
264
r{}-]
266
26?7
2068
269
r44’

MACYLY 27(697)
BASIC DEFINITIONS

291129 STACxs 1120
+EQUIY EMT,ERROR
+EQUIY 107,3C0PE

177776 PSs 177776 JPROCESSOR STATUS WORD
EQULIY PS,PSH
177774 STKLMY® 477774 ISTACK LIMIT REGISTEN
177772 PIROs 177772
177570 SWRs 1775790 ;SH]TCN REOIBTYELR
177578 DISPLAYaSKR
loctntﬂlh PURPOSE REG]STER DEFINITIOVNS
cpezep RPe [ ;GENERAL REGISYERM
2020801 Rie %1 5GENERAL REGISYER
29e0e02 R2s ¥ sGENERAL REGISYER
200003 R3s X3 SGENERAL REGISTEN
cpeood R4e X4 ;GENERAL RCGISTEN
egeoes RSe 1] sGENERAL REGISTER
epeore R6S %6 $GENERAL REGISTER
eaeee? R7e %7 $GENERAL REGISYER
+EQULIV R¢,SP ;STACK POINTER
JEQUIY R7,PC sPROGRAM COUNYER

{3eNDVe?Y

;8A81C OCPINIYION OF ERROR CALL
19A¥1C DCPINITION OF SCOPE raLL

sPROGRAM [NTCRAUPT REQUEST RECGISTEN

Jo"SWIYCH REGISTER™ SWITCH DEFINITIONS

199902 SHiSe 100800
240002 Skide 40000
reree? SWils 20089
eLeped SWi2e 10080
epe00p SWile 4000
egeerd SHive r{ Ll
e@ieeo SWE9e 1000
ep24ce SWoss 40"
zeozee SWe7s 200
1 2% SWoés ip2
open4 SW@5e ag
29c020 SWpdés 20
aoed1 SWale 10
Po0224 SWo2e ¢
coeor2 SWoye 2
eoeeey SKogs

1
JEQUIV  SwW39,5K9
+EQUIV SwWaB,Swé
JEQUIV  SWI7,5W7
EQUIV  SwWeEs,3We
EQUIV  IWAS,SWY
+EQUIV  SW33,SW3
+EQUIV  SwWD2,SwW2
JLQUIV  SWIL,SW)
EQUIV  SWaEB,Skp

JoDATA BIY DEFINITIOr (BlYSOD T0 BIT13)

ipeece 81T1%« 3108000
g4coce 8lT14s  4po0¢
czaeeee Bl1T13s 29004

12132 PaAGE 9
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271
272
273
274
275
276
277
278
279
200
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
e
31
322
323
34
ars
376
3¢7
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323 _
324 @es202

eieaee
zedorp
202020
roi10rad
eaesce
edeaae
egeice
coeasp
coep2s
4 1J 3% )
coeped
Jgeere
ep2dcy

780004
rpz210
PoCR14
PoPR14
20?2014
' L1 -H ]
egeo2d
rponde
& L4 M)
73e06p
L I1 1Y)
vgr2a4Q

177544
92240

ege774
PQL2776

1114

4 1 Xad |
ePeL3? 201430

AlT12s 490800
BlYi4s 420
AlT12= 2230
81v29%s 1020
417088 4020
81Ye?s 209
8l1Y06s 40
ai172%9a 4p
0iTede 22
I3 49
8lY02s 4
BlYa4e
8lv80e

+EQUIYV
EQUIYV
+EQULYV
JEQULY
ULV
EQUIY
EQULIY
EQULY
EQUIV
JEQUIYV

r 4

1

01789,0817Y
el1Te8,0]178
oiv87,8177
o1TP6,0!1%¢
oYY ,8179
01Y94,08]%4
81Ye3, 811y
alrrez,01%2
B1701,8]17}
8ltew,B]179

MACY1Y 27(697) 13JeNOVL73 12132 PAGL ¢

JoBASIC "Cpy”™ TRApP VEGTYQR ADODRESSES

ERRVECe a

RESVECe 49
TBITVECH14
TRYVECS 44
BPYVECe 44
10YVECs 29
PWRVECH 24
EMYVECe 30
TRAPVECa 34
TKVECs &0
TPVECs 64
PIRQVECs24"

JMISCELANMH.IS EQUATES

LXS®177%46
NOPs240
BUP2e774
BUPLe776

«S@TTL TRAP CATCHER

ITINE OUY AND OTHER CRAORS
JRESERVED AND ILLEGAL INSTRUCTIONS
jJ T 87

}TRACE TRAP

IBREAKPOINT TRAP (BPY)
FINPUTZ0UTPUT TRAP (107) eaSCOPEee
JPONER FalL

JEMULATOR TRAP (EMY) eeERROReo
I"YRAP® TRAP

1ITPY KEYBOARD VEGSYOR

}1TYY PRINTER VECTYOQR

tPROGRAM INTERRYPY REQUEST VECYOR

L)

L X
JOALL UNUSED LOCATIONS FROM 4 o 776 CONTAIN & *,e2,HALT®
19SEQUENCE YO CATCH ILLEGAL YRAPS AND INTERRUPTS
JOLOCATION 8 CONTAINS 8 TO CATCH [MPROPERLY LOADED VECYORS

+SBYTL STARTING ADDRESS(EY)

JHP SIKSTART

JJUMP YO STARTING AODRESS OF PROGRAN

SCQ pon?

Gl
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323
326
327
328
329
330
334
332
333

Seep%¢
teoes2

SYARYING ADORESS(ES)

coeoss 030
rgeece + WORD
200029 W WORD
egez2%e 18230
ep2029 EOPHLYI WALY
zee2r? RYS

MACY13 27(697) 13eNOVe?S 12132 PAGE 7

rPC

ItHlg 1g AN END OF Pag HAL;:

INOY AN ERRQOR WALY, THIS HAPPENS

lONgV 17 SwWe S UP, PRESS CONTINJUE FOR ANOTHER
IPASS,

HI
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334
33%
336
337
338
339
340
341
342
343
Jad
3435
346
347
AT )
349
3%2
351
352
333
354
335
3%6
337
358
359
A LT
Jé61
362
363
364
365
386
367
368
369
379
374
372
373
374
375
376
377
378
379
360
384
382
383
384
385
386
387

iooR4e

épiiec
gosse
tol102
dot1e3
fotie4
o108
do{i110
1112
¢01114
iP1115
to1116
01122
091122
foii124
201126
321130
221136
§p1142
fr1142
Po1144¢
tp1146
21147
82115¢
r81151
£011%2

201194
gali1%6
201160
ee1162
231164
£21166
21170
o172
$eiLv4
$0iL76
01200
doian2
dos12e4
Bo12e6
esia12
gp1212

SYARTING ADJURESS(ES)

rPeR4s
e#%536

eo11e@

egocre
0ed
220
rgcoen
eecerp
2q9eerp
fJeorg
eep
eey
eoeorp
eprvee
(414 14"
eaeprp
egeped
pdceog
177560
177542
177564
177566
ero
ee2
P12
"I
Pogrore

caeoep
egereep
Pe2cep
razece
eoeeeo
egaoep
coedee
epeoep
([ 1414
egeeeo
] 111g"
egepee
eoeeep
coeoe?
epeoeR
cocoep

Jg2029

2poo0e0

LINE PREQJJENCY CLOCK PROGRAV

MACYL1Y 27(437)

13eN0OVe79 12132 PAGE 8

1S6TTL  COMMON TAGYS
J0THIS TABLE CONTAINS VARIQUS COMMON STYORAGE _OCATINNS

§oUSED 1IN
846
SENDAD
184108
SCuTAGH
SPASSt ,WORD
SYSTNM) ,BVYTE
SERFLGI ,BYTE
SICNTI ,WORD
SLPADR) ,WORD
SLPERR} ,WORD
SERTTYLY ,WIRD
SITEMB) ,BYTE
SEARMAX) ,BYTE
SERRPC) ,WORD
$GOADR) ,WORD
$80ADR| ,WORD
SGODAYI ,WORD
SB0DATI ,WORD
, WORD
s$TKS) 177569
$TKB 177582
$TPS) 177564
$TPB1 177566
sNULL! ,BYTE
SFILLS) ,BYTE
sFILLCI ,BYTE
STPFLGY ,BYTE
SREGADI ,WOQRD
SREGAI ,WORD
SREGLI ,WORD
SREG2!I ,WORD
SREG3I1 ,WORD
SREZG41 ,WORD
SREGStT ,WORD
SREGO! ,WORD
SREG?71 ,WORD
STHPR) ,WORD
s$TMPL] ,WORD
S$TMP2) ,WORD
$TMP3| ,WORD
gTHP4| ,WORD
STMPS] ,WORD
§TMPS! ,WIRD
$TMPT?L  ,WORD

HE PROGRAM,

AT DILOHOODIDIDIDD

N

QVE 22V IDIDADYD RN

ILOGICAL END OF PROGRAM

ISTARY orf
JCONTAINS
JCONYAINS
ICONYAINS
ICONTAINS
ICONTAINS
JCONTAINS
JCONYAINS
JCONTAINS
JCONTAINS
ICONTAINS
JCONTAINS
ICONTAINS
JICONTAINS
ICONTAINS

COMMON TAGS

PASS COUNT

THE YESYT NUMBER

CRROR FLAG

SUBTESY [TERATION COUNY
SCOPE LOOP 1386

SCOPL RETURN FOR ERRORS
TOTAL ERRQARS DETECYL)D
ITEM CONTROL BYTE

MaAX, ERRORS PCR TESY

PC OF _AST ERROR INSTRUCTION
1108 OF +GOOD' DATA
1100 OF 'BADI DATA
16000’ DATA

'QAD’ DATA

IRESERVEDeeNQOT TO OE USED
1TYY KBD STATUS
17YY KBD QUFFER

1TTY PRINTER STATUS RES, 1100

1TTY PRINTER BUFFER REG, 1109

JCONTAINS NULL CHARACTER FOR FILLS
JCONYAINS 8 OF FILLER CHARACTERS REQUIRED
) INSERY FlLL CHARS, AFYER A ®_LINE FLED"
IPTERMINAL AVALILABLE™ FLAG (P17<O7>upeY(S)

JCONYAINS
INM]ICH
JICONTAINS
JCONTAINS
" NYAINS
»oONTAINS
JCONYAINS
ICONTALINS
JICONTAINS
JICONYTAINS

THE 3180 FRON

(SREGO) WAS OBYAINED

((SRECAD) D)
((SREGAD)o2)
((SREGAD) ¢4)
((SREGAD)+8)
(CSREGAD)*10)
((SREGAD)*12)
((SREGAD)+14)
{(SREGAD)+16)

IUSER DEFNED
JIUSER BEFINED
IJSER DEFINED
JUSER OCFINED
IVSER DEFINED
IUSER DEPINED
IUSER DEFINED
JIUSELR DEF |NED

Il




MAINOEC=1100KNA®A

DOXKWAA,PIL

Jjes
359
390
39
Jv2
393
304

$01214
201216
301220
to1224
doi229
331226
20123%¢

COMMON TAGS

ra7e00
PorRRQ
177627

077

19
02012
eaeoep

280377

LINE FREQUENCY CLOCK PROGRAM

STINES) O

SEICAPELR

sSOELLY ,aSCl2
SQUEST ,ASCI!
SCALFI ,ASCI!
sLr «ASClZ
wORD 200002

MACYLY 27(037)

<207><377>¢377)»
2 X4
«%»
12>

13eNOVe7S 12132 PAGE 9

IMAX, NUMBER OF IYCZRATIONS
JESCAPL ON CRROR 1180
1CO0L rom SCLLL

JOUESTION MARK

ICARRIAGE RCTURN

ILINE TEED

o g0y

Ji



MAINCECeilel KWAeA

DOXKWAA,PYL

393
396
397
308
399
aco
L T'2N
422
a3
424
423
26
Lok J
428
429
4319
431
412
413
414
419
416
417
418
419
420
421
422
423
424
425
426
427
28
429
430
431
432
433
434
435
436
437
438
439
44p
44
442
443
444
445
446
447
448

fo1232
01232
$o1234
$01236
fo1249

91242
901244
#81246
ep123%¢2

f9129%2
§012%4
tP12%6
én1262

}01262
201264
g21266
201270

#e1272
891274
883276

01300

o302
913e¢
§o1306
tP1312

fo1312
f0133¢
01316
201320

201322
01324

eg7640¢
eg774?
e10039
{1417

eLeR4¢
riei2s
121%2
(4 14 14 )

210166
1226}
e1prdd2
roepce

g10346
SU ALY
2%4 14
eseoco

212629
#1267}
10742
rpzees

z1e7%¢
11014
711066
4 1424

718172
PL5174
11259
epeoes

211266
711342

LINE FPREQUENCY CLOCK PROGRAM MACY1Y 27(6%7) 13eNOVe?5 12132 PAGL 19
COMMON TYAGS

] 1000000000000 00000000000000000000000000000000000000000000000000¢0

+SBYTL ERRQOR POINTER TaBLE

1oTHIS TABLE CONTAINS THE INFORMATIOV FOR EACH ERRQR THAT CAN OCCUR,
JOYHE INFORMATION 18 QOBTAINED DY USING THE INDEX NUMBER FOUND IN
12, 0CATION SITEM3, TH|S NUMBER INDICATES WHICH ITEM IN TWE TAOLE 1S PtlT!NtNY,

JONOTYELS IF SITEMG S 8 YWHE ONLY PERTINENT DATA IS (SCARPC)
JONOTE2} EACH [TEM IN TME TaAWLE CONTAINS ¢ POINTENS EXPLAINED AS FOLLOWS:
je En IPOINTS TO TuE ERROR MESSAGE
jo (o ]7] JPOINTS TO TWE DA®A MWEADER
je [} { IPOINTS TO TWE DATA
je or JPOINTYS YO TWE DATA POAMAY
SERRYB)
EMY [ LKS LS .
DMy 1*rC L4 ] sp TESTe WAS $/0 »
071 lSCRRPC.SR[G7.lREGO.Sl!G!.LK!.IGDDAY
[
- En2 1"CLOCK FAILED YO INTERRUPY"
DH2 1"PC S se TESTH LXS .
0Y2 1 SERRPC, SREGY, SREGH, SREGCT,LKS
e
Ems 1"CLOCK INTERRUPTED 4NEN TWE PROCESSOR PRIORITY WAS YOO wiGu®
K3 Rl d rS sp TESTs  LKS »
oT3 JSERRPC,SREGCT,SREGH, SREGY, LXS
4
EMa 1"CLOCK GIVES UNEQUAL & OF PULSES OVER Tw0 EOUAL PERIODS OF TImg™
D4 }"PC LH sSp YESTs 187 aND®
Y4 JSERRPC,SREGY,SREGSH, SREGY, SREGY, SREGP
2 .
Ems J"LKS REG]STER RESPONDS TQ ANOTWER ADDRESS®
DHS 1°PC rS 1 4 TES8Te ADORESS"
0TS )SCRRPAC ,SREGT ,SREGH, SREGY,SCDADR
]
EM )J7"A NO SACK TIMEOUY WAS QCCUmED"™
DWH& 1"PC (1] sp TESTe LKS .
DTS ISERRPC,SREGCT ,BREGH, SREGY, XS
2
EM? J"WRONG CONDITION CODES WERE PUT ONTO STACK BY INTERRUPT®
DH? 1"PC (1 sp TESTe CC cce
oYY JSERRPC,SREGY,SREGH,SREGT,BUPL,$500AT
2
EMLd JYWRONG PC PUY ONTO THE 3TYACK BY AN INTERRUPT®
NKHyo 1°PC pS sP YESTe "

SLO 0fsl

Kl



MAINCEC=31eD0DKWACA LINE FREQUENCY CLOCK PROGRAM WACY11 27(697) 13eNOVe7P 18132 PAGE 33 sce gest
DOKWAA,P1Y ERRQOR POIYTER TABLE

449 201326 (1142¢ PYLD JSERRPC, SRECY,SREGH, SAREGCT ,BUP2,8C00AY

450 01330 cpeoes @

451

4352 01332 p11444 Emil I"TRAPPED TRY NG TO ACCESS | kS REG(STER®

453 2013346 r11522 LITRY 17 (pec) cPs’ (sr) TESTa®

4%6¢ (01336 0411968 AEBY I1SERRPC,SREGY,SREGSH, SREGY

455 (91342 ee000 (]

4%6

'L}

458 ISTARTUp Col:

499 ; Po1429 , 81408

400 FO140D 0127726 2017200 KsrAgt! Oy #1099,¢P IINTeIALIZE yME ACK g0 wC CAN CALL TMNL ¢YPLO
461 BPiese ¢1374¢ 177776 STARTL wov  »3,ech) LaavE ssiFe THE sTack s WL THE 7YPEOYY
402 #P1410 e94e737 p61d2 JSR PC,8TYPL JPRINTOUT STARTUP mESSAGE

463 0914314 rg7328 STHES JADDRESS OF MESSAGE "MAINDECe13°D0KNACA®
404 (P1436 STARY)

465 £P1416 ©412726 2IPL10D MOV A ML JTIRST LOCATION TO BE CLEARED

466 ©01422 @9%22¢ cLN (Ré)e IGLEAR MEMORY LOCATION

467 FP1424 22706 JPL136 Cup ISTKS, R JDONR?

468 ¢go1432 091374 8NE ,® 1,00P BACK |F NO

409 §F091432 21276 Opl000 MoV elipe,SP ISTYUP TWE STACK POINTEN

ATP QPi436 €12737 2p%662 200029 MOV sSSCOPL,08]07VEC 1107 VECTOR FOR SCOPL ROUTINE

473 @ePiedd 912737 2p036eQ PQ2P22 MOV 034p,08]0TVECS2 ILEVEL 7

472 01492 €12737 rp7346 200039 MOV SSERROR,08EMTVEC JCMNTY VECTOR FOR EZRROR RQUTINE

473 O146LC £312737 (pO34P DPOPOI2 MOV 8349,08EMTVEC? ILEVEL 7

474 01466 £12737 237240 POBOI4 “OV SSTRAP 08 TRAPVEC JTRAP VECTOR FOR TRAP CALLS

475 Jo1474 2312737 200340 208036 MOV 8349,08TRAPVECS2 ILEVEL 7

476 2219502 242737 207272 opER2¢ MOV SSPNRDN,08PNRYEC IPONER FAILURE VECTOR

477 F94531C 212737 32p034C 0DPD26 MOV 0349 ,00PHAVECe? ILEveL 7

478 91516 313737 39%9% 005900 MOV SENDCTY, SEOPCY ISETUP ENDeOFePRIGRAY COUNTER

479 [PF91524 112737 Q90001 mP1115 “Oove 83,8ERMAX JALLOW ONE ERROR PER TEISTY

48p [E91532 42737 021932 ep1106 “oy ¢,:SLPADR JINITIALIZE THE LOOP ADDRESS FOR SCOPL

481 [0i542 P37y 02R042 TS? a2 sLOADED BY A MONITOR

482 F01544 2piacg 1] TelR s8R IF NO

4:3 201546 rp200Y RESET ;YESewGENERAYE AN INIT

1Y

435

406

477 JSBYTL TESY THAY THE LKS CAN BE REFERENCED W]THOUY A BUS ERROR

438 ILXS ACCESS TESY

409 221592 r@°e~d¢ T39211 SCOPE

498 201%%2 12737 31606 2P2024 oV sE0p0] 004 ;PREPARE FOR ADORESSING THE KB REGISTER, BAD MARDUWARE
491 201962 212737 (034D 200036 MOV 01349,000 3COULD CAUSE A TRAP TO ¢

492 201566 12737 21974 201126 MOV sROPIL,SLPADR sTIGHYEN UP THE SCOPE LOOP A BIT IN CABE OF AN ERROR
493 (§01974 ¢127¢cé 021209 RRO2L1 MOV sifpe,SP JSETJUP THE SYACK POINTER IN CABE OF AN ERROR

494 2P1689 P07 177340 198211 CLR P KS $JUSY REPERENCE LKS, DONT WORRY IF 1Y DIONY CLEAR YLY
495 ZP1684 eprery B8R tede2 sWE DIONY YRAP IF WE REACH WERE, GO ON YO NEXTY TESY
496 p916P6 194213 EOPPL1 CRROR 11 SERRORIIITRAPED TRYING 10 ACCESS THE LKS REGISTENR
97

498

499

L § +SBTTL  YESY THAY STARY CLEARS LINE CLOCK INTERRUPTY ENABLE BIT

8§34 JTEST THAY START CLEARS LINE CLOCK INTZRRUPY ENABLE 817

522 Jofe12? reprore TE8221 SCHPE

L




-

MATNDECe11eDDKWAeA LINE FREQVENCY CLOCK PROGRAM MACYL1Y 27(097) 13eN3Ve79 12132 PAGE 12  [{}Y]
DOKWAA,P1L TEST THAY STAMY CLEARS LINC CLOCK INTERRUPT ENADLE 017

8.3 F01612 312737 De9572 oPeP24 MOV sTRAPY, 084 JSETUP VECOR IN CASE OF UNFORSEEN PROBLENS
S.4 §01022 012737 opgoes4ap opodee MOV 349,000 INO INTERRUPYS wWHILE PRINTING FATAL “EBSAGE
525 §21026 312737 g163¢ 291106 MOV SREPAL,SLPADR $SETJP LOOPBACK ADORESE IN CASE OF AN LRRO®
926 ¢010634¢4 pepe2”s RPE221 NMESEY ]
9~y F31636 212737 (p0222 291124 MOV #2¢9,5GDDAY ;MAVE GOOD OATA INPO READY FOR TYPLOUT IN CABEL OF AN CAR
S8 231644 232737 2903100 17794¢ aly ’189,L13 JTESY THE INTERRUPY ENASLE 0)Y
9.9 2216%2 e9i147} 8EN To023
S1p 231694 1pdagey £28021 ERROR JIERRIR, CLOCK INTERRUPY CNABLE NOT CLEARED OY INIY
911
512
%13
514 SBTTL  TEST YWHAT STANY SEYS CLOCK FLAC
515 JTCST THAT START SETS CLOCK FL&G
516 $2106%6 vrp20r4¢ Y2023t 3CNAPE
$17 301663 £12737 2a%372 0QC204 MOV sTRAPY, 004 1SETJP VECOR [N CASE OF UNFORSEZEN PROPLEHS
530 2Jie66 12737 (evsep 2PBUL26 MOV 349,000 ;NO INTERRUPYS WHILE PRINTING FATAL MESSAGE
519 2P10674 212737 or0222 ©°PL124 MOV 9200,5000AY JHAVE GOGD OATA INFO REZADY FOR TYPEOUT IN CASE OF AN ERR
520 201702 912737 Q21719 0PLLv6 LL LY SREPPII,SLPADR JSETUP LOOPBACK ADORESS IN CASC OF AN LRROA
$21 #0171¢ ee0@0S RP083) RESEY ISHOULD SEY THE CLOCK FLAG
S22 @#91712 189737 1775640 TSYe LKS sFIND OUY IF [T DID
523 201716 19240y L L} TorQ4 560 ON TO THE NEXY TESY IF 1Y SET THE CLOCK PFLAG
524 B01720 1peoe) E27031 ERRDR ¢ SERRIR, CLOCKX FLAG NOT SET BY INIT

. 529
526
s27 -
528 «SOTTL TESY THAT CLOCK FAG H!L* SEY AFYER SUFFICIENTY PERIQD OF TIME (20 w8 mIN)
529 JTEST THATY CLOCK FLAG WILL SEY AFTEN SUFFICICNY PERIOD OF YINE (20 M9 wIN)
530 JP1722 <cepeRed 122041 SCOPE
531 01724 p12737 (35372 292204 MOV sTRAPY, 004 +;SETUP VECOR [N CASE OF UNFORSEEN PROBLENS
532 #01732 042737 pnsdep ePRRIG "oV #34g,000 INO INTCRRUPTS WHILE PRINTING PATAL MESSAGE
533 9P1742 €312737 @pL746 PRPLLRG MOV sROPPS,SLPADR ;SETJP LOOPBACK ADORESS IN CASE OF an CRROR
534 01746 212737 090270 MPLLI24 RQ2Q41 MOV #200,50D0AY :HAVE GOOU DATA INFO READY FOR TYPEQUY IN CASE OF AN ERR
5385 F217%¢ rp%037 177%46 CLR LKS 3CLEAR THE CLOCK FLAG
536 01762 ep%0c? CLR np 3AND A TINEN LOCATION
537 $01762 193737 177346 AQ004) TSTB LKS ;1% TLOCH FLAG SEY
538 201766 107423 BM1 2999
539 @#017Y¢ @ep9%209 INC Re iNO, INCREMENT COUNT #B3 WALT POR SOMENOAE
540 221772 001373 L 1Y 4 ADODS sWALY SUFFICIENT AMOUNY OF TIME FOR CLOCX
S41 [a1774 1pagry £20241 ERROR } ERROR, CLOCK FLAG FAJLED YO SLY
542
543
%44
545 «SBTTL TEST THAT INTERRUPY ENABLE H]Y mAY BC SEY
546 JYEST TwAY INYERRUPY LNABLE BIY MAY BE SCY
54, §01776 vree0?4 T202%1 SCoPE
S48 (@2000 P12737 Jp%%72 200024 MOV STRAPY, 08¢ ;SETJP VECOR IN CASE OF UNFQARSEEN PROBLENS
549 [Jo2006 212737 QpAI4D 200006 MOV 8343,0006 iNO INTERRUPYS WHILL PRINTING FPATAL MESSAGE
S5 292014 212757 ¢P0100 APL124 MOV #100,5C00AY INAYS GOOD DATA INFD READY FOR TYPEQUT IN CASE OF AN EARR
$%1 ¢P2022 ¢.2737 (02036 201106 MOV SROPEY ,SLPADR ;SCETUP LOOP BACK ADORESS IN CASE OF ERRON
$52 dL2932 042737 po3ey 177776 MOV #34p,P8 sSET PRIORITY YO LEVEL 7, NO INTERRUPTS
8583 202036 Pre%037 177340 R220%1 CLR LS
954 QfP2042 re800y CLR LR SINIYIALIZE A COUNTER LOCAT]ION
855 $P2¢44 199737 177346 Y ITLIRER ] LKS 318 THE CLOCK PLAG SETY
856 #2092 gerece aMl LY L L p1F S0, CONTINUE ON WITH TWE TESY
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| DA\ e300,,4S
| &) Ye0p?
C10236) CoeQn 3
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1J7 NOY INCREMENTY THE COJNTER LOCATION
JAND GO TEST TumE CLOCK FL G aGaln, uUw,L8S,,,
1CLOSK FLAS OJD NOY SEY aFPYER A WAITING PERIOD > 30 w8

JCLEAR CLOCK FLAG aAND SEY INTERRUPY ENABLE
118 INTERRUPY ENADLE SET?

JEANJR [NYORAUPY EnaBLE NOY SEY

( 017 waAY B¢ thnnta
hav o¢ CLEanco

;SCT.P VECOR [N CASC OF JNFOANSEEN PRODLENS
;NO INTCRRUPTS wu]LL PRINTING PATAL *C38aGC

3INITIALIZE TeE LOOPRACK ADDRESS 1IN CASE OF an CRRON
;SCY PRIOAITYY LEVE, Y0 7, N0 1NTERAUPTYY

JINITIALIZE & COUNTER LOCATION
18 THE CLOCYH FLAG SCTY

J17 30, CONTINUC O™ WiTH Twg TEST?

117 NOt INCAEMENT TwE COJNTER LOCATION

1AND €0 YCET TM CLOCK FiAS 461N, UMLSS

1CL0CK 7Las 210 NOT 3L¥ arree a wliting ofdfoc > 20 w8

sCLEAR GCLOCK FLAG AND SCTY INTERAUPY CNADLE
ICLAAR INTIRRYUPY EnaBLE

IPESY "ul INYERRUPY CnaB.L 817

18 INYLRRUPY EINaBLEL CLEARED

ICRRSA, CRAQM INTERALPY PIY Tak wOT BC CLEARCO

PESY Tua® ckscl INPCRAUPTS T2 20RRECY CCTOR ADDRESS

CRRYPTY YO CIAREZY VECTO® AJDALSS

1SCT.P vECOR v CASE OF  nFORSELN PROGL%S
iNO INTEAAUPYS wul L PRINTING FaTa, w{88aGC

;MAVE GO0D OATA INFQ ACADY FOR TYPEOUY Iy CaABL OF A [

PIN]TRa B PuE LOOPRACK ADOSREES 1IN CABL OF an CAROR
JSEY P VECTOR ARELYURN POINTLY

iy J4TERAYPY 1§ [NOUGH

16ET SYaCx READY FOR [NTIRAYPTYS

1SCT PROCCESON PAIOAITY ¢

1IVITIALIEE 4 COUNTER LOCATION

118 TmE CLOCE P Lal SEYY

117 SO, CONTINJL ON w]lT™h Tug TESY

;17 NOT INCRENENT TwuE COJNTER LOCATION

JANG 60 TLSY TuL CLOCK FLAS AGalN, VN .I848,,,

13*NIVeT9 12132 PaAGE 1) st p8se
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ITESY TuaY CLOCKR wli L INTE
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27(e37)
RUPTS TO CORRECY VECcTOR LDDRE0S

130%7ve?9 13132 Patl 30 €0 omyd

ICLOCK FLAG 31D w07 SEY aFTLR & WAITING PERI00 > 30 w9
1ENABLT [NTCRAYPY

18%ALL FOR TN

JALY FOR INTECRRUPY

;COMOR, OIONT BCY INTEAR,PY
sCNTER nERC 17 [NTERAUPTCD

sCRRIN, INTERAUPT NOT CAJSED BY CLOCH

INTERAYPY w]Tu PROCLEIION AT PRIOJNITY O
UPY wiTu PRQCESSON AT PRIONITY S

;SCET,P vECOR [N CASE OF JNPOARSEEN PROGLES

INO INTERRUPTS wwlLC PRIVTING PATAL “C88a6L

s INITEALLEC PnE LOOPRACK ADORESS [N CASE OF an CRRON
;8T UP VECTOR RETURN POINTLR

iNO INTERAUPYS ALLONED AFTER Tug FIRSY Ong

iSCY PRIONITY 9

sINITIALIRE THE STACK POINTER

SINIYEIALIZE A COUNTYER LOZATION

;13 THE CLUCK FLaAG SCT?

17 SO, CONTINUE ON 41T TuE TCSY

s17 ~ob INCREWENT THg COJNTER LOIATION

;AND GO TEST TWME CLOCK FLAG AGAIN, UNLESS

JCLOZK FLAG 010 nOF SEY arven 4 watving otdioo > 20 ws

;ENABLE InTERARYPY

;STALL TIR SOME YIng

iWALY FOR INYEARYPY

;EARIR, INYERRUPY PALLED TO OCCURM
IENTER NERE IF INTCRAYPTED

(ERKROR, INTERRUPTOID NOY CLEAR THE CLOCK FLaS

TEST THATY CLOCK Wl NOT [NTCRAYPY wiTw PROCESSOR PRIQOAITY o
JTESY THAT CLOCK wWiLL NOT INTERRUPT 4[Tw PROCLSSOR PRIORITY o

SCIrt
“ov
nov
“ov

eTRAPY, 004

0349,000

SREPLL,5LPADN

1SCYJP VECOR [N CASC OF JUNPORSEEIN PRODLEIwS
IND INTERRUPYS wniLL PRINTING PATAL “E83AGE
13CTJP LOOPBACK ADORESS N CABE OF an CRAOR
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663
(11}
(13
660
(1}
o790
71
o2
673
674
(24
676
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678
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689
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74
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727
738
729
710
711
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713
714
715
716
747
718

eDOKWAeA L INE FREQUENCY CLOCK PRJGRAY

}i TEST THaAY CLOCK WILL NOT INTERRUPY W]TwW
§02524 re%037 177%40 REO1LI CLW
802930 ep%00) CLR
PP2532 199737 1797346 a0011t ST
02936 1p0ded LN
$02942 gp%2r3 Ing
£02542 001373 ONE
$92%564 1940r} £00111 CLRROR 3
d02%946 epre2? (1]
3s29% (T 1YY

$025%2 ¢e127¢¢ 931020 "0
(025%4 ¢12737 w32 177776 "0
$02562 232737 Q0p2032 re019P oV
3025780 032737 392100 177348 L]+ 1Y
$023%6 ergo003 cLe
c02000 109737 177340 coeits YSYS
02004 190474 L L]
202006 ¢9%203 INC
e02010 91373 ONE
f02012 1pe0ry €1083t CEREROR
202014 o273 ar
de2e16 080t

£82016 ePr24p ‘0P
Er2020 ctor2ep NOP
02622 eoesry an
92024 1gepr} €2004111 ERROR 3

SOTYL

$02026 vrpedrd TE8121 SCOPE
¢02038 12737 230233 601124 "oV
232036 212737 ¢2%%72 DBOYONG MOV
$926044 012737 predsed 200006 MOV
$02052 912737 2820623 rPeL1de "oV
02000 r0%233Y 177348 RP#L121 CLW
§02004 p2pS0P} CL®
§32066 133737 177340 ADEL21 TSTD
02672 190404 CLTH
t02e07¢ 295273 INC
02676 91373 Nt
02702 19407y €00121 ERROR 3
§02702 oe03¢2? (1]
§e27e4 BO812(

§02704 %0237 177340 cLh
992712 9002079 RESET
§02742 199737 177340 14 3]
§82716 10040y on1
$02723 194023 £300121 ERRQOR §

-ACV1§ 27.497)
SOR PRIOA]

PROGE

LS
LR
LXS
000,11
"3
AP0}

T892

01000,3P
)09 ,rs
eE1911,100
0L00,L%8
"3

LK3

bl L 3§

LR |

of | 81

a0y

M LAY

#209,35060047
oTRAPE, 084
034p,000

oR0g12,3LPADN

LKS
LR
LXS
890,2
LR
ANDYL2

Te0L3
LXS

LKS
T004)

’3O:OVO7’ 12132 PacGl 39

JINITIALIRE A COUNTER LOCATION

118 THE €LOCK PLAG SCTY

;17 30, OONTINUC OM WlTw TWE TESY

;17 NOT INCREMENT TWE COUNTER LOCATION

3AND GO YESY TuE CLOCK FLAG AGAIN, UNn_LS8S,,,

JCLOCK PLAG DID NOT SEY APTEN A WAITING PERI00 » 20 w8

JINITIALIQE THE STACK POINTER
{4 P'IO‘IY' Y

;SET UP VECTOR ACTURN

SENABLE INYLRRYPY

INITIALIRE A COUNTER LOCATION

118 THE CLOCK PLAG SCT?

1|f 80, CONTINUL ON W[TW THL TESY

117 vob [NCREWENT THE COJNTER LOCATION

JAND GO YESTY TuC c;ocu FLAG aGalv, uUn_ISS

1CLOCK FLAG DID NOF SCY arver a wiiTing etdloo > 20 ws

3GIVE CLOCK EXYRA TIME T9 INTERRUPY
JCRRAR, CLOCK INTERRUPTLY WITHOUY MAVING PRIORITY

YESY THAY RESE? SEOS CLOCK FLAC
ITESY THAT RESET SETS CLOCK FLAG

sMAVE GOOD DATA INFQ READY FOR YYPEZOUY In CASE OF AN CAR

;SETJP VECOR IN CADL OF JNPORSEEN PROBLENS
SNDO INTERRUPTS WMILE PRINTING FATAL %ESSAGE

1STTJP LOOPBACK ADDRESS IN CaBC OF an [RRON

SCLEAR CLOCK PLAG

SINJYLIALIEC A COUNTER LOCATION

518 TME CLOCK PLAG SET?

;17 80, CONTINUE ON WITH THE TESY

317 VOT INCRENENT THE COJNTER LOCATION

SAND GO YEST TWME GLOCK FLAG AGAIN, UNLESS,,,

JCLOCK FLAG OID NOT SCY APTER 4 wAITING PER{0D > 20 wg

13HOJLY SEY CLOCK FLAG

ERROR, RESEY DION'T SEY CLOCK FLAG

(SOTYL TEST LINE CLOUK REPEATABIITY

1TCST LINE CLOCK REPCATABILITY

$C0 s010

Co




MAINCECe11eDNKWA® )

DDXwaA,PLY

’

,l
721
722
723
724
72%
Y26
727
728
729
73
733
732
733
734
73%
736
73?7
738
739
Tap
%44
Y42
743
Y4a
748
746
749
748
Y49
750
791
752
753
7854
798
756
757
758
799
760
761
762
763
764
768
766
7¢?
768
769
778
774
772

22722
02724
02726
$02730
te2736¢
tp2744

je27se
002782

927%6¢

p27e0
dr27e2
Bo27¢4
02746
de27%e

f277¢2
02776
fesee2
toserd
s3019
fedes2
[T M ST
deseye
foseze
o322
te3e22
TAED
to3nd2
T A AL
Y MR
FT AT}
[ TAM I
03044
to3ese
tos3es2
Y M I'Y,

283264
FYMIY)
83072
293974
dosee
dedier
t031¢22
TR L
TAYL
c03112
2osys6
T A%
fo3y24
to312¢
#9310

LINE FPREQUENCY CLOCK PROGRAM

TEST LINE CLOCK REPEATADIL]TY

epen’e
re%oed
ep3oey
12737
12737
cosey?

se%rey
199737
Y [ &1L
es%2el
201373
19400y
eges5i

12737
95037
eg%0oel
109737
100404
res2ed
e91373
19407}
epeary

reteY?
109737
100003
co%2ey
0907
ro%eeod
01370
recerp
(4 21 1]
12737
rese?

rep%0e}
10973
100404
299203
2P1373
194021
2004

2127y
re%0y?
epsoed
10977
190404
e9%2ry
£P1373

apesep
op2736
177540

177340

ce2779
177546

177546

17734¢
177340

177340

03032

177346

177546

393124
1773446

177346

177776
01106

801124

ceL1e6

epL12é

IMAKE SURE THAY
$Tug CLOCK PUTS

90134
ROBLII

R1013)

ABOLY)

€reL 3y
00813
n23131
ceel )y
€1e013}

020134
Foo13)

C2o131

R33N

B2 3

€2025 31

J20131
R4DL 3N

XP08131

3COPE
cLe
cLn
MOV
MOV
LA

cLR
TS?8
'Y

INC

BNE
ERROR
or

MOy

CLR

CLR
Tsve

L3

INC

ONE
ERROR 3
C1 ]

cLR
TST8
L
INC
cLe
INE
ONE
cLn
CLN
MOV
cLn

cL®
ST
am]

ING

BNE
ERRQR 3
er

MCV
cLe
CLm
ST
L}
INC
ONE

MACY11 27(e37)

13oN0Ve7S 129132 PaAGE 1e

ste 003y

OVER TWO EQUAL PERIODS OF T wg
OUT Twg SAwg NUMBER OF PUL S¢S

ng

ny

8Jeg,rs
SR1P13,SLPADR
LKS

ny
LXS
[ T1h%]
R3
AD01)

T9014

SR2913,8LPAON
LS

(1}

LKS

03013

Ry

cosyl

T84

LKS
LS

Y ] P ]
LB Y
LKS

L
FarLl
"3

LY
PR3IJLI,5LPADN
LS

n3
LKS
J0033
"3
“g013

Te0y4

oRep1y,SLPAON
LKS

"3

LKS

L9013

"3

{1}

sCLEAR 38T TINE COUNTY

3CLEAR 137 JLOCK COUNT

$SEY PRIORITY ?

JERROR [N NCXT  FEW INSTRUCTIONS CAUSES A SNORY SCOPL LO

iSYNC ON CLOCK FLAG A COUPLE OF TINCS

JINITIALIEZE & COUNTCR LOCATION

119 TME CLOCK PLAG SCTY

3IP 80, CONTINUE ON WITH THE TESY

117 Ot INCREWENY THE COUNTER LOCATION

JAND GO YEST TME CLOCK FAG AGAIN, UNLISS, ,,

JCLOCK FLAS DID NOT SEY aPTCR A WAITING PERICD > 20 =8

IMAKE SCOPL LOOP SWMORY [N CASE OF AN CRROR

JINITIALIRE A COUNTER LOCATION

318 THME CLOCK FLAG SET?

11F 30, CONTINUE ON wlTW, TWwE TESTY

117 vOt INCREMENT TWE COUNTER LOCATION

JAND GO TEST TWE CLOCK FLAG AGAIN, UNLESS,,

JCLOZK FLAC DID NOT SEY aFTER & WAITING PEROD > 20 “8

118 CLOCK FPLAG SEY

IND

1egd Y0 CLOCK COUNY

sCLEAR CLOCK [F SEY

;e Y0 TInMC COUNT?

IRCPEAY UNTL Rped

SCLEAR 2ND TIME COUNT
SCLEAR 2ND CLOCK COUNTY

1 INSJRL A SHORT SCOPE LOOP

ISYNS ON CLOCK FLAG THICE

SINITIALIEE & COUNTER LOCATION

;18 "ML CLOCH PLAG SET?

317 S0, CONTINUE ON WITW THE TESY

317 NOY INCREMENT TME COJNTER LOCAY]ON

JAND GO TEST TME CLOCK FLAG AGAIN, UNLESS,,,

CLOCK FLAG D[D NOT SEY AFYER & WAITING PERIOD > 20 “8

s INSURL A SMORY SCOPL LOOP

sINJTIALIZE A COUNTER LOCATION

118 YHE CLOCX FLAG SETY

317 30, CONTINUE OV WITHW THE TEST

814 vo‘ INCREMENTY THE COJNTER LOCATION

sAND G. TESY TME CLOCK FLAB aGAIN, UNLLSS,,,

D2




MAINDEC»41D0KWAeA LINE FREJUENCY CLOCK PROCRAM

DDXWaA, P1Y

773
774
778
776
77?7
778
779
T8¢
783
782
783
The
765
786
787
788
789
790
791
792
793
794
793
796
797
798
799
0@
824
8c2
823

ce
69
&ce
so?
s
a8co
810
811
812
813
814
813
816
817
818
819
82p
821
822
823
82¢
825
82¢

3132
03134
de313s
$23136
gesied
(TAPLT
fe315¢
$es1%¢
[ TAPY Y
93104
tes166
ées17e
#3172
$23174
g§as2e2
dosaerd
tas206

fasa12
§s3212
§03216
gos224
203232
93242
$83246
9032%¢
Jos2ed
03264
ges272
tos3ee
o332
T TAMT
$03310
fos316

Ens322
t63324
#93332
T AR
803344
$03392
[ TARTY
toesses

TEST LINE CLOCX REPEATABILITY

194203
eprez3

232737
°0%0Y7
18977
100003
995222
epsel?
rgszee
ePpL379
£221¢2
?014P6
pir1y?
£122Y?
194974
epre4p

29e0ce
28%0Y?
rF12737
r127YY
242737
r127Y?7
127y
212726
eg%ey?
€312777
232737
rp14ry
194009
eps0y?
€127%?
*9%0?77

eeroee
212737
127
ee%03?
e42737
212737
42737
12724

pp2724
177546
177940

177548

r0i130
e3116#

091124
#3294
157540
ne3ere
00340
30348
201202
177346
ge02128
293100

177340
#P3322
175376

of RLYL)
coe34p
opiiee
T RET])
177146
T RLT
opls0e

o 294 1)

eo11ré
201120
apvoed
200026
17777¢

179626
177246

epooPR4

rooPdR4
eeppee

001106
geL1ep
177776

cieesdy

L2813

30131

HOOL31

£40213)

SOTTYL

JILINE €LOC

ERRQR 1
BR

MoV
cL®
TST8
arPL
INC
cL®
INC
anNt
cMP
BED
MOV
MOV
ERROR ¢
NOP

“ACYLY 27(637)

PN

sROP1L3,3LPADR
LKS

LXS
NOBLY

LK

LKS

L]

“geys
Ry, R2
Yooy
R1,$RECY
"2,3RL02

——— R

13eNOVe7S 12132 PAGE 37

$CLOCK FLAG D10 NOT SEY AFTER A WALITING PERIOO > B9 "9

3MUSY LOOP BACK TO BEGINING OF TESY IF CCZROR CONES NOW

318 CLOCK FLAG SEY

;NO

ieg Y0 CLOCKX COUNY

ICLEAR CLOCK |7 SEY

;e Y0 TImC COUNY

SREPEAY UNTIL RBel

119 48T CLOCM COUNY ZQUAL YO 2ND CLOCK COUNT?

3YES
3GET Ry READY POR PAINTOUY
;0ET R2 READY POR PAINTOUT
CLOCK FLAG OCCURRED JIPFERENY

sERNOR
sNUMSCR OF TInES [N EQUAL PEALOCS

LIGE CLoCX nEGlgTEn ADORESSI G TEsY
d recYsTER ADORESSING TEST

JTESY THAT THE "L XS" MEGISYER CANV NOY BE AODRESSED AS ANYTHING BUT 177540
1ISEY A LOCAYION THAT S CLOSC(DIFFERS BY 1 BIT) TO THE LxS REGISTER
17 THE (XS ALSO CHMANGES, THEN SIGNAL AN ERROR

170 4100,

Toer1 4

ROPOL 4

12014
AJ31 40

t2016)
ue2141

SCOPE
cL»
al)
MOV
MOV
MOV
MOV
MOV
CLR
MOV
8ly
BEQ
CRAQR 9
cL®
MOV
CLR

$GD0AY
SROS14,3LPADN
0197546,3G0A0R
sADgLe, 4
8349,0
034p,00PS
e30p0,9F

LKS
a100,93G0A0R
e 99,18
APy e

LKS
s7081y ,o
eSGDADR

sINITIALIZE THE (OOPBACK ADDRESS IN CASBE OF an ERRON
;SAME AS "LKS™ ADORESS EXCEPT WITH BIT 33 CLEAN
;SETJP VECYOR IN CASE 17 |S VONEX]STANT

INO INTERRUPYS NOW
SCTUP THE STACK

;SCT THE »CLOSE™ ADORESS Y0 = g0
IMAKE SURE THAY = X8™ wAS NOT AFFLCTYELD

117 AFFECYLD "LKS™ oo [RRON

;CLEAR QUY TWE *“CLOSE™ ADORLSS .

,S8TTL LIVE CLOCK REGISTER ADDRESS|'.G TCS?
JILINE CLOCK REGISTER ADDRESSING TEST

TPEL9)

RP2131

scort
MoV
MoV
CLR
MOV
MoV
MOV
MOV

sABP1Y, ¢
8349,0

SGODAY
sREBPLY,SLPADR
#177146,3GDADR
834g,089$
01020,8P

;SETJUP VECTOR IN CASE 1T |3 NONEX[STANT

JINJTIALIZE THE LOOPBACK ADODRESS IN CASE OF anN ERAROR
$SAME A3 w_ K8" ADORESS EXCCPT WITH BIT 8 CLEAR

INO INTERRUPYS NOW

;SETUP THE STACK

EZ




MAINOEC»11eD0OKWAeA LINE PREQUENCY CLOCK PROGRAM

MACYLYy 27(857)

LKS
5109,#3GOADR
8189,LK3
8@0L%

LKS
at8g106 ,4
a$COAQR

sADPLG,4
0348,0

$GODAY
SROPL0,SLPADR
817746¢6,3GOADR
8349 ,00P8
si098,8r

LS
8100,08GDADR
sLPg,LXS
80046

LKS
sTeRL7 ¢
#SGOADN

13eNOVeTI 12132 PAGE 38

$SET TWE wCLOSE™ ADDRESS YO o gpr
sMAKE SJYRE TMAT =L KE" WAS NOT AFFECTED

i |Y AFFECYED "LXS"™ e CRRO®

sCLEAR OQUY TWME "CLOSE"™ ADORESS

b!VE CLOCK REGISTER ADDRESS]\G TESY
C ISTER ADOREISING TESY

JSETJP VECTOR IN CASE [T IS NONEXISTANTY

Ste p0s?

JINITIALIZE THE LOOPBACK ADDRESS IN CASE OF an EPRON

JSAME AS = KS% ADORESS EXCCPY WITN BT ¢ CLEAR

INO INYERRUPYS NOW
ISCTJP THL $YACK

;SLY THE »CLOSE™ AQORESS 10 & sor
IMAKE SURE THAT = XKS™ WAS NOT AFFECTED

i lY AFFECTED "LKS" ee (CRRQR

JCLEAR OUYT TWE mCLOSE"™ ADDRESS

oSBTTL  LI%E CLOCK REGISTER ADODRESS|VG TUESY
JILINE CLOCKX REGISTER ADORESSING YEST

DOKWAA,PIL LINE CLOCK REGISTER ADORESSING TESY
827 $03372 e0%037 1773548 CLR
828 ¢P3376 12777 ooui0e 179514 186191 MOV
829 {Qo3404 232737 300108 177946 APO15) Bl
830 (93412 ep14eeg BEQ
831 {#03414 194003 €e01%3 CRROR 9
832 @03436 €037 177540 B20131 CLR
833 2PB3422 £42737 PQ3434 ppIORG MOV
834 03432 29%277 175444 CLN
835
836
837y
838 ,S8TTL
839 JLINE CLOCK RE
84p (P@343¢4 2po200C4 T93161 S3COPL
841 £23436 212737 a3%16 20P004 MOV
042 (93444 12737 3034P 200006 MOV
843 (03452 £9%037 01126 CLR
844 $A34%56 €12737 003%20 201106 MOV
045 ($P3464 12737 1774486 201120 MO
0606 Q03472 012737 003340 L7777 MOV
047 Z03%¢0 £127¢6¢ 291200 ROS161 MOV
848 PO3%L4  20%037 177%40 CLR
849 FO3I%12 012777 03100 173422 190161 MOV
8%2 §23516 32737 2230100 177546 apPi16t O]7
05% §23524 2147} 8ES
852 $p3%26 134009 E08161 CERNOR 9
853 23532 0@%2%Y 177346 828461 CL®
8%4 ($23534 212737 35406 2020204 XOV
855 $P3I542 %P7 175352 CLA
856
asy
858
859
860
861 §93%46 eperare TE0L71 SCOPE
862 #23590 912737 203039 2erped MOV
863 #0359%6 012737 peBsed o0gedee "oy
864 33564 295237 001124 cLn
865 #23357C 12737 003012 B91196 MOV
866 303376 12737 1779%6 PEL120 MOV
867 Ja36R4 Q212737 A3I34D 177776 MOV
868 (093612 212726 0JILY00 ROBL71 MOV
069 B93016 €957 177540 CLR
879 J@3022 £42777 300108 41792372 100171 MOV
871 $03603%32 32737 (03u100 177546 AR217: 0BT
872 E030636 ep142y 9EQ
873 303042 1g4p0S EONL71 (CRROR 3
874 903642 PRSO37 177546 823171 CL®
875 303046 12737 323660 oOpLERd MOV
876 J036%4 0gs077 175240 CLR
a7y
878
879
1] VSBTTL

SABR17,4
8349,0

$G20aAY
SROPL7,SLPADR
01775%6,3GDADR
8345,00PS
91090,8r

LKS
4109,08GDA0R
2109,LKS

[ 112%4

LKS
aT092¢ ,¢
#SGDADR

;SETJUP VECYOR !N CASE 17 1S NONEX]STANY

s INITIALLIEC YHE LOOPBACK ADORESS [N CASE OF an ERROR

sSAME AS wLKS™ ADDRESS EXCEPY W]TH 01T 3 SEY

;NO INTERRUPTS NONW
;SETUP THE SYACK

}SET THE %CLOSE™ ADORESS T0 = 1089
SMAKE SURE THAT w»_ KS» WAS NOT AFFECTED

31T AFFECTED "LXS™ es (ERRQOR

sCLEAR QUY THE “CLOSE™ ADORESS

LIME CLOCK REGISTER ADORESSING TESY

Fa




MAINOEC=11«DDKWAeA LINE PREQUENCY CLOCK PROGRAM

DOKWAA,P1L

(]}
882
[ 1}
(11)
(1.}
(1.1
[ 1.5,
(1.1
889
(3]
89,
892
893
8%4
899
896
897
898
899
ocP
921
92

923
024
%S
926
027
08
929
910
P11
912
913
P14
915

917
98
949
929
921
922
923
vad
929
926
927
928
929
939
934
032
933
93¢

T MYT
$03662
de3ere
§236%6
o392
603740
$03716
83724
esrse
§03734
$03742
03792
d0379%2
E037%4
20376
203766

203772
gos774
Jodpe2
T2
prepgsd
dpeg22
dospse
TLIM]
fpepe?2
ipep4as
ipags4
irege?
04264
foaepes
e0eg72
foaree

toeyed

#peses
#0412
94316
tpdey24
boe132
pegac
foesad

LINE CLOCK REGISTER ADORESSING TESY

rgeded
912737
012737
co%0Y?
e1273?
012737
012737
012706
a9%037
2812777
832737
ep14éry
1940029
205837
12737
e9%27?

osedra
212737
r12737
t9%83?
12737
012737
012737
r127%¢
ce%ay?
32777
032737
ep142y
194209
eps2Yy
£42737
0%077

eprece

regocd
212737
r1273?
012737
012737
ep9el?
rgseed

903742
100349
Arii24
093724
177366
290349
Joleoe
177346
2eo120
agoeipe

177546
2M3I772
175126

204034
10340
ngiiee
0peRld
177740
302343
Ja1noe
177546
~p010¥
JPALNG

177540
Mpel 46
179214

209572
300349
erednry
204140
177946

coepR4e
00086

701106
o8il2e
177776

179156
17754

202024

Jepende
200006

ec1i0¢
zpilee
177776

17%04e4
177544

covode

200004
Joeres
rp3l124
601106

JILINE CLOCK REGISTER ADORESS|ING

TeJ22i

100204
ABB2P1

Eor2214
800221

scort
“ov
NOV
CLR
MOV
MOV
MOV
MOV
CLR
MOV
8y
ME2
CRRQOR 9
CLR
MOV
CLR

MACY1Y 27(637)

eABR20,¢
0349,

$GODAY
OROP2¥,SLPADR
93775¢6,3GDADR
0349,00P8
#30p0,3r

LKS
8109,98G0AOR
8109,LXS
0829

LKS
T892y ,4
03GDADR

13eN0Ve?3 12132 PAGE 39 ste poso

TESY

1SETUP VECYOR IN CASE 1T IS NONEX]SYANT

FINJITIALIEE YHE LOOPBACK ADORESS [N CASE OF AN CRROR
ISANE AS *_ KS™ ADDRESS EXCEPT WITH DI1T @ BLY

INO INTERRUPTYS NOW

1SETJP THE STACK

JSET YWE wCLOSE™ ADORESS Y0 » $0¢
IMAKE SURE THAT = KS» WAS NO1 .FFECTED

31T AFFECTED "LKXS™ <o CRRON

JICLEAR QUY THE *CLOSE™ ADORESS

oSBYTL LI4E CLQCK REGISTER ADORESS| G TESY
JILINE CLOCK REGISTER ADDRESSING YEST

T2y

RpO24e

100241
ADR2L1

Ep0241
sop211

Tee221

ST
T2

RE@231

SCOPE
MOV
MOV
cL®
MOV
MOV
MOV
MOV
CLR
MOV
BlY
B2
ERROR 3
CLR
MOV
CL®

SCort

0AD02),4
834p,6

$G0DAY
SROP23,3LPADN
8177746,8G0A0R
a34p,08PS

e 800,8P

LKS

8109,P3G0ADR
#109,LKS
8924

LKS
eY0R23 ,4
o3GDAYR

CLOCK FLAG BIT TESY
ICLOCK FLAG B]T TEST

SCOPE
MOV
NOv
MOV
MOV
CLr
CLm

aTRAPY, P84
834,900
8200,5GD0AY
SREP23,3LPA0P
LKS

n3

1SETUP VECTOR IN CASE 1T 1S NONEX]ISTANT

SINJYIALIZE THE LOOPBACK ADORESS IN CASE OF AN ERROR
}SAME A3 w_ XS" ADORESS EXCEPT wITH 01T 7 SUY

INO INTERRUPTS NONW

1SETJP THE STACK

1SCY TWE »CLOSE™ ADDRESS Y0 & 109
IMAKE SURE THAT = X8* WAS NOT AFFECTED

1Y AFFECTED "LKS" oo CRNON

JCLEAR CUY TWE »CLOSL™ ADDRESS

$SETYP VEGOR IN CASE OF JUNFORSEEN PRODLE“S
INO INTERRUPYS WMILE PRINTING FATAL MESSAGE

JINITIALIZE YHC LOOPOACK ADDRESS IN CASE OF anN KRR «
JINJTIALLIER A COUNTER LOCAT]ION




MAINOECe11eDOKWASA LINE FREQUENCY CLOCK PROGRAM

DDKWAA,PIL

935
936
93Y
938
939
94p
941
042
943
I 1)
945
946
947
948
949
4T
951
952
953
954
935
956
98?7
958
939
\TY ]
961
262
963
964
969
966
967
968
969
97
974
972
973
974
978
976
977
o778
979
L LY
984
L LY.
983
984
1 4.} ]
996
%87
988

doayay
2043192
634154
§343196
04100
04162
04164
Eo4ai04
004172
pRe2e2
§04202

bpea224
ta4206
Cod214
004222
$04232
204236
£pe24¢
t0e2%s
194296
2042604
tna272
194272
i0e274
704392
2pa3pd

gna3eé
#0431¢
(T LRIY
24324
tra332
gpe3ap
f24346
324354
toelee
Y IR Y
goad72
fde374
Pre37¢
foeapl
' TILY F;
gaaapd
fpaars
T
£04412

CLOCK rFLAG HIT TESY

108737
10424
009223
291373
194023
egeeyp

12737
223737
f9140y
19402}

egeord
£12737
212737
12737
212737
012737
M ey?
012737
212737
003227
201375
zaeoes
223737
' 2813
10400}

esedre
12737
012737
012737
12737
12737
212737
r835837
012737
os%0¢23
108737
1908404
ce%2ey
001373
19400}
rpe4ys

e998y?
212737

177946

fe3eo0
177540

0p9372
20034p
oe0220
2p42%0
oP43V4
177349
dP034y
1] LRBL
TR

JPLL24

399572
appsep
320500
HPe3%4
P3P
2044206
177%40
CTTRET

177546

177776
300129

177%4¢
ep1124

ooopRe
soeped
ani1e4
o011026
aesivs

177776
177%4%

177544

fpoeed
opooIreé
ar1124
r01106
200102
rpsiee

177776

177546

ADO23

cen234
82923}

12023
€10023)
S0TYL

Tem24)

RO0241¢
AQo24)

€024

' SBTTL

TSY8
CLT

INC

ONE
ERROR 3
L L

MOy
CMP
BE2
ERROR

MACYL1l 27(e97)

LKS
38823
"3

ADD23

ToR24
#200,LX3

LKS,S600AY
Toe24

INTERRUPTY TEST

SCOPE
MOV
MOV
MOV
MOV
MOV
CLR
MOV
MOV
INC
8NE
RESEY
(of 1 4
REO
ERROR 3

NO SACK

eTRAPE 084
nlép,000

0209 ,36D0AY
SRO§24,S5LPADR
sL0024,100
LKS

834,008
#300,LKS

(L]

APB24

$GODAT,LKS
Te02s

TIMEOUY TEST

INO SACK TIMEQUT TLSY

100251

R92231

A30231¢

£202%
Bo023)

scoPE
QY
MOV
MOV
MOV
MOV
MOV
CLR
MOV
cLR
ST
1T
INC
BNE
CRAOR
B8R

CLR
al') )

sTRAPY, 084
834p,000
#300,3G00A"Y
SROP25,SLPADR
834p,102
sCeP2%,100
LKS

0349,PS

Ry

LKS

apezs

RJ

ADE2%

T9026

rs
0100, X3

319 THE CLOCK FLAG SETY

slr $0, CONTINUE ON WiTy TuE TEST

117 NOY INCREMENT THE COUNTER LOCATION

JAND GO YESY TWE CLOCK FLAG AGAIN, UNLESS,,,

JCLOCK FLAS DJD NOT SEY APTER A WAITING PERIOD > 20 M8

IMOVE A & INTO TWE CLOCK FLAG BIY
iSHOJLD NOY AFFECT THME FLAG 81T ‘

3CLOCK FLAG DD NOY CLEAR

1SETJP VECOR [N CASE OF UNFORSCEN PRODLENS

INO INTERRUPYS wWWILE PRINTING PATAL MESSAGE

JHAVE GOOD OATA INFO READY FOR TYPEOUT IN CASEL OF AN ERR
sINITIALIZE THE LOOPBACK ADORESS IN CASE OF an ERROAM

FALLOW CLOCK INTERRUPTS
iNO INYERRUPTS NOW

;WALY FOR 28¢ MS

;L00P BACK 1P NOT DONE WAITING

JRESEY SHOULD CLEAR INYERRUPT ENADLE

$AND LEAVE TWE CLOCK PLAG SETY

3GO ON YO THWE NEXY TESY IF 1T OID

IRESEY SCEY INTERRUPT ENABLE OR CLEARED CLOCK FLAG

;SCTUP VECOR [N CASE OF UNFOASEEN PRODLES

IND INTERRUPYS WMILE PRINTING PATAL MESSAGE

sHAVE GOOD DATA INFO READY FOR TYPEOUY IN CASE OF AN ERR
BINITIALIZE THE LOOPBACK ADORESS IN CASE OF AN LARROR

iNO INTERRUPYTS AFTER TWE FIARST ONE

JINITYIALIZE A COUNTER LOCATION

: 1S THE CLOCK FLAG SETY?

37 SO, CONTINUE ON WlTwW THE TESY

317 NOY INCREMENT THE COUNTER LOCAT]ION

JAND GO TEST TWE CLOCK FLAG AGAIN, UNLESS,,,

3CLOCK FLAG DJD NOT SEY APTER A WAITING PERIO0D > 28 w3

IMAKE ALL INYERRYPTS 0OX
JENASLE CLOCK INTERRUPYS

13eN9Ve?5 12132 PAGE 29 [ { I []}]
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MAINDEGeg1e0DKWASA

DOKWaA, P11

989

990

991

992

993

994

995

996

997

998

999
1220
1221
1222
1023
1074
122%
12¢6
1207
1228
1229
1210
1011
1212
1213
1314
1215
1216
1217
1018
1219
1220
1221
1222
1223
1024
122%
1926
1227
1228
1829
1830
1231
1232
1033
1234
1233
136
1037
1038
1039
1040
104}
1242

foea2p
004422
epe424
0pea2s
goeelds
004436

1L XY ¥
134442
FTILLT
toeang
$04464
gD44e72
fresag
igeses
304514
04522
94524
094532
24536
24542
i0e542
faesse
22345%2

04554
doesss
crased
¢ne572
gceoer
gae0606
o012
Eae022
§2402¢
foees2
24636
T LIXY;
toeedéd
foesse
304656
204664
dode72
tpee74

LINE FREQUENCY CLOCK PROGRAM

NO SACX TIMEOUT TEST

eo2dry
194026
oge4ed
022737
2014e1
10400

207024
£1273?
€127y
£42737
P4273?
212737
r12737
r127%?
209037
£127¢6
eg1273?
899227
701375
egodes
223737
ppi4cy
19400}

co0p24
212737
212737
2127}?
012737
205037
212737
°e%03?
212737
12726
eoseY?
ce%ey?
291379
r12717
242737
023737
PRISPY
18402}

JPR30D

ngs572
Jodas4p
200430
Jees14
NP2342
npes32
099149
177549
93123092
832149
033432

177546

np%972
‘T I'AL] )
b EI Y {4 ]
pues2p
P20210¢
JP40676
177946
rpoI4P
ppleos
rPP1232
PR1238

092300
000200
177340

177546

200004
202026
P01124
201176
177776
(4 12Y] )
J001802

177544

301124

2020204
ro02%6
701124
2031¢6

apeyee
177776

177546
177546
p1l24

MACY11 27(e37)

WALY
€E103231 ERROR &
aR ToR28
coga2d1 ¢Cmp 8300,KS
B8EQ 74026
£222291 ERROR 4
«SBTTL mESET YESTY
JRESEY YES?
To3261 SCOPE
"oV sTRAPY , 0804
MOV 8349,000
MOV #200,3GD0AY
MQV SREP20,5LPADN
MOV eJ4p,08PS
MOV 0€0§2¢,100
MOV 8140,102
R20261 CLN LKS
MOV ll"ﬂ.S'
MOV ayPp, 1S
AD2261 INC a0
: L] 4 ADO26
128261 RESETY
Cup LKS,SGDDAY
8E2 ree2?
€98261 ERAQR 4

«SBTTL CLOCK FLAG H!IT TESY
JCLOCK FLAS B1Y TESY

IMAKE SURE |7 DOESNY CLEAR WHEN

Y90271 SCOPE
MOV aTRAPY, 084
MOy e34p,080
MOV 0200,3600AY
MOV SRPP2Y,SLPADR
CLWN 192
MoV eT3938 ,100
RQ3271 CLR LKS
MOV 8349,PS
MOV .1""3’
CLR WORD
AGB271 INC WoRD
BNE ADB2?
MOV 0309,LXS
MOV 8209,LK3
cHP LKS,SGDDAY
BED Y9232
E20271 ERROR |

13eNOVe73 12132 PAGE 2%

sTHE ONLY WAY TO LEAVE WERE W]TWOUT CRROR 1S TO INTERRUP
31F 17 ERROR 13 WERE |78 OCCAUSE OF A "NOSBACK™ TINEOVUY

sFIND OUY WHAY TWE INTERRUPT DID YO THE CLOCK STATUS REG
;17 CLEARED YME INTERRUPT ENABLE OR THC FLAG 81T

3SCTJP VECOR [N CASE OF UNFORSLEN PRODLEXD

sNO INTERRUPYS WiWILE PRINTING PATAL MESSAGE

JMAYE GOOD ODATA INFO READY FOR TYPEOUY IN CASE OF an (NN
SINITIALLIZE THE LOOPBACK ADORESS IN CASE OF AN ERROR

INO INYERRUPYTS NOW

;SETUP STATUS POR APTER THE INTERRUPT

;SCTUP THE ST7ACK
$SET JNTERRUPY ENABLE BIT NOW
sWALT FOR CLOCK FLAG YO SEY

;RESEY SNOULD NOT CLEAR THE PLAG
sFIND OUY IF 10 DIT D10 OR NOTY

sRESEY DID NOY INITIALIZE THE LKS WORD CORRECTLY

YU TRY T0O SEY 1T VIA A MOV’ INSTYRUCTION

:SETJP VEGCOR IN CASE OF UNFORSEZEN PROQLEnS

iNO INYERRUPTS WHILE PRINTING FATAL “ESSAGE

sMAYE GOOD DAYA INFO READY FOR TYPEOUT IN CASE OF AN ERR
SINITIALLIZE THME LOOPOACK ADORESS IN CASE OF AN ERROR

;SETUP YHE SYACK
sSETUP A COUNTER LOCATION YO 0 @

iWASYE YIME LOOPING UNYIL THE COUNTER REACHES P

;SET INTCRRUPY ENABLE AND TAY 70 SET THE CLOCK FLAG

SYRY YO SEY 1T AGAIN

;010 TME CLOCX FLAG SYAY SET?

3IF NOY GO ON YO TWE NEXY TESY

JERRAR o MOVED A 74’ INYD THE CLOCK FLAG BIT AND T SYaAY

I



MAINDECe11eDNKwA®A LINE FREQUENCY CLOCK PROGRAM

NOKWAA, P11

1043
1044
1245
d046
1047
1048
1049
10%0
1291
12%2
1253
ieS«¢
1255
1256
1057
1258
1e%9
1960
1061
1062
1063
1064
1065
1666
1867
1068
1069
ie7¢
1273
1872
1073
1074
1e7%
1e76
1977
ie78
w079
10088
1083
1082
1083
1084
1965
10686
1087
1088
1089
1090
1293
1092
1293
1294
1095
1096

04676
Goe7P0
Joe7es
d04714
éner2C
04726
$pa734
f04742
d0ev46
jge782
toer%¢
TIMY
(04746
204774
FTIYAL
fespede
fese1e
pe%014
$0%016
fo%p22
tosp24

gese26
te%ose
frseles
fesSodd
to%es2
¢2%256
tosoep
Z0%064
265066
tesere
goseve
30%274
io%276
tesare
Besie2
tos110
tes116
25124
22%126
205132
25134
irs136
Bo%142
§0%9142
o144

CLOCK FLAG U1Y TESY

200004
012737
012737
ee%83?
012737
012737
212737
?20%037
20%037
r127¢2¢
0g%8)?
19%03%Y
012737
eprocy
012737
685037
193237
091373
co%03?
gpedny
19400y

roecoed
012737
012737
£1273%7
ces82y7
ep%00y
199737
190404
g9%2¢c3
0041373
194001
epre27

£127¢6
212737
r42737
g127}7
cosery
109737
19042¢
rp%203
291373
19427}
e@2474

re9%72
AnnlaQ
177546
fpeloo
J04734
2per76
29042
177776
291000
177346
001239
poniee

283024
177776
921230

177540

709972
oprsep
205392
177940

1775498

281200
fP2340
325072
082120

177940

rooRR4
2000268

201124
PO11026
gpolve

177546
eeried

Zppoerse
oped26
f01106

177776
opo21¢ce
177546

S8TYL
ISEE 1P
T20301

REIINI

A20321
80030t

teo3INn

CLOCK FLAS AFTER

MACYL1Y 27(657)

13eN0Ye73 12132 PAGE 22 8o pos3

NTERRYPTY TESY

AN INTERRUPT CLEARS THE CLOCK FLAG

SCOPE
MOV
MOV
CLR
MOV
MOV
“Oov
CLR
CLR
MOV
CLR
CLRE
MOV
WALT
MOV
CLR
INCB
BNE
CLR
BR
ERROR }

STRAPY, 094
834p,0006
LKS
8329,3600AY
SREP3IP,SLPADR
gA0Q3N,100
182

rS

e1098,8P
LKS

WORD
#109,LKS

sEle3N,120
(1]

wQRp

Rgoy2

LKS

8034

;SETUP VECOR N CASE OF UNFORSEEN PRODLENMS

iNO INTERRUPTS wi]LL PRINTING PATAL NESSAGE

INO CLAQCK INTERRUPTS DEFORL WE ARE READY

JHAVE GOOD DATA INFO READY FOR TYPZOUY IN CASC OF AN EARR
SINITIALIZE THE LOOPEACK ADDRESS IN CASE OF AN LRROR
1SETUP CLOCX INTERRUPY VECTOR

sPRIORITY LEVEL WILL ALLOW FURTHER INTERRUPTS

ISETUP THE STACK

;CLEAR OUTY A COUNTER LOCAT]ON

JENADLE CLOCK INTERRUPYS NOW

INALY POR AN NTECRRUPY

JERROR 1P WE INTERRUPT AGAIN

;LET INTEZRRUPTS WAPPEN NOW

3500 4 NOTHING LOOP FOR A VERY SHORY PERIOD OF TIME

JME SHOULD INCREMENY TO 9 LONG BEFORE AN [NTERRUPY COMES

s INTERRYPY DID NOY CLEAR THWE CLOCK FLAG

oSBTTL N0 IMTERRUT AT pPRIORITY 7 TESY
JTESY TWHAY CLOCK WILL NOT INTERRUPY Ww]TW PROCESSAR AT PRIORITY ¥

rTee3y!

ROO3LH
ABO3L I

£E20311

B2O3L!

of [ AEY]

£122311
o] 1R} Y|

SCaPt
MOV
MOV
MOV
CLR
CLR
TSYH
gM1
INC
BNE
ERAOR §
aR

MOV
MOV
MOV
MOV
CLR
\£3{°
BM]
INC
BNE
£RROR 1
B8R

sTRAPY, 004
8349,086
sREP3I1,SLPADR
LKS

R3

LKS

ape3:

LR

AQOJ}

Te032

840972,5P
834,78
sLOP31,1080
8400, KS
LR

LKS

0034

LR}

cpody

9832

3SETJP VECOR N CASEC OF UNFPORSEEN PROBLENS
IND INTERRUPTYS WMILE PRINTING FATAL MESSAGE
3SETUP LOOPOACK ADDRESS IN CASE OF AN LRARQOR

SINITIALIZE A COUNTER LOCATION
;1S THL CLOCK PLAG SET?

s1F 80, CONTINUE ON WITW TWE TEST

11F u0% INCREMENY THE COUNTER LOCATION

JAND GO TEST TWE CLOCK FLAG AGAIN, UNLESS,,,

iCLOZK FLAG 91D NOT SEY AFYER A WAITING PER{00 > 20 ns

s INITYIALIZE YHE STACK POINTER

;SCEY PRIORIYY 7

;SET YP VECTOR RETURN

SENASLE INTERRUPY

SINITIALIZE A COUNTER LOCATION

;1S THE CLOCKX PLAG SETY

s1F SO, CONTINUE ON W]TH THME TECST

317 NOY INCREMENY THE COUJUNTER LOCATION

3AND GO TESY THE CLOCK FLAG AGAIN, UNLLSS,,.,

3CLOCK FLAG OJD NOT SEY AFTER 5 WAITING PERIOD > 20 MS

-

Jo
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MAINDEC*11D0KWA®eA LINE FREJQUENCY CLOCK PROGRAM
NO INTERRYUY AT PRIORITY 7 TE£S?

DOKWAA,P1Y

1297
1098
1099
i1¢c0
191
102
1123
1104
1129
1126
1127
b ¥4

1179
1112
1111
1112
1113
1114
1115
1116
1117
1118
1119
1129
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
11431
1142
1143
1144
1145
1146
1147
1148
1149
1150

295144
i9%146
99159
#0%919%2

§251%4¢
§0519%6
FoS164
Fos172
#0%2e00
pas2¢4
209286
da%212
309214
#2%216
t3%22¢
§2%222
f0%224
3as224
3958230
205234
£a%242
85246
8052%4
395262
ios264
235266
05274
225%276
8953¢¢
205326

dos3ir
€0%312
609320
205326
05334
0495340
805342
205346
205350
929392
p53%¢
309356
e8s362
2aSy6C

roe24p
coc249
epr4ey
194003

egaoc4
12737
012737
712737
ep%03?
ze%0e}
189737
102404
egs%2ey
91373
194004
ePp2432

”L2726
295037
29%03?7
€127%7
12737
212737
eee2??
egereey
v22737
ep1425
32737
104007
eper22

eorR’4
742737
¥12737
2127%7
/95237
fp%003
195737
19C4P4
fp92e3
291373
1940223
PP ey

12726

Jps572
I PELY
03229
177348

177546

fdl1o00
oearve
Van774
0po260
190140
p2200

npm217
Joea17

co5Y472
I RLY
22353534
177546

177546

0319039

opoeR4
rgeaes
201106

200109
177%a
177776

200776

dp1124

200004
Joepees
1106

YACYL1Y 27(437)

'iQP
.‘0’
BR Y9032

€200311 ERROR 3

SOTTL

)vese YNAY CLO

TPR321

R20321
ADD321

EPB321
BO23321

cee3l2y

cC 'USEKYEST FOR C

SCOPE

MOV .Y'A".."
MOV 934,000
MOV sR2Pp32,5LPADR
CLR LKS

CLR n3

ST LXS

BM] 8#d32

INC n3

BNE AB®I2
ERROR §

BR ToR33

MOy '19'058P
CLA BUFY

CLR auf2

MOV #C0p32,100
MOV 2108,L%S
MOV #2082,PS
eSEC!SEVISEZ!SEN
WALTY

of 1 9247 ,8UF3
BE TPe3l

MOV #17,3G0DAY
ERAQR 7

8R T032

INYERQJPT PU

13eNJVe?3 12132 PAGE 23

iGIVE CLOCK EXTRA TIME YO INTERRUPY
JERMOR, CLOCK INTERAUPTED W]lTHOUT MAVING PRIOR]ITY

NTERQYPTS
S CONDITION CODES ONTO STACK

s3ETJP VECOR [N CASE OF UNFORSEZEN PRODLEMS
iNO INTERRUPTS WHILE PRINTING FATAL MEBSAGE
sSETJP LOOPBACK ADORESS [N CASC OF AN ERROR

sINITIALIZE 4 COUNTER LOCATION
1S THE CLOCK FLAG SET?

;3 1F SO, CONTINUE ON WITH THE TYEST

;17 VOt INCREMENT THE COUNTER LOCAYION

;AND GO YEST TWE CLOCK FLASG AGAIN, UNLESS

SCLOCK FLAG DID NOT SEY AFTER 5 WAITING PERlop > 20 8

PINITIALIZE THE STACK POINTEN

i SET UP VECTOR RETUAN
JENABLE INTERRYPY

;SCY PRIORITY 4

;SET ALL CONDITION CODES
sWALY FOR INYERRUPY

;ERRIR DID NOT PUSH CORRECYT PS ONTO STACKX

o SBTTL PC PUSK TEST FOHR CLOCK INTEMRYPTYS
JTESYT THAY CLOCK INTERRUPY PUSHNES THME PROGRAM COUNTER ONTO STACK

Teo3N

REP33¢
ADB3I3t

€233
BoA3I3N

SCIPE

MOV sTRAPY 004
MOV #343,086
MOV SRIPII,SLPADR
CLR LXS

CLR RrJ

TSTH LKS

a1l 82233

INC R

HUNE ARBJ3
ERRQOR 3

BR To834

MOy #10p0,SP

ISET P VECOR IN CASE OF UNFOASEEN PROBLE“S
INO INTERRUPYS WHWILE PRINTING PATAL MESSAGE
3SETJUP LOOPBACK ADDRESS IN CASE OF AN ERRON

SINITIALIZE A COUNTER LOCATION
;1S THE CLOCK FLAG SET?

s 1F SO, CONTINUE ON WITH TWE TEST

;1F NOT INCREMENY THE COJUNTER LOCATION

s AND GO TEST THE CLOCK FLAG ‘GIIN UNLLSS

iCLOCK FLAG DID NOT SEY AFTER a WAITING Pthioo > 20 ws

SINJTIALTZE THE STACK POINTER

L0 o0g¢

Ko~




MAINDECeg1«00KWA®A LINE FREQUENCY CLOCK PROGRAM MACYL11 27(457) $3eNOVe?9 12132 PAGE 24 SLO se2Y
DOXKWAA,P1L Pc PUSW TEST FOR CLOCK INTERRUPTS

1151, (05364 *@%p37 0pPB770 CLR B8UFL

1152 305372 €p%e37 o0pO774 CLR BUF2

1153 E05374 212737 29%422 7290100 MOV #C0933,1009 ;SET UP VECTOR RETURN

1154  J@%4P02 212737 200109 177546 Moy 8109,LKS ;ENABLE INTERRUPY

1155 (§0%412 0312737 Q200200 177776 MoV #20p,rS ;SET PRIORITY 4

1156 £83%416 epe27? oSECISEVISERISEN $sSET ALL CONDJTYION COODES

1157 (0%420 @apeoey WALY JMALT FOR INTERRUPY

1158 095422 822737 205422 Q200774 COO3I3I CHP eCPP3S, BUF2

1159 §0%4390 ep1424 BE 9034

1162 §05432 242737 225422 PP1124 E199331 MOV sCO933,5G00AY

1161 J9%e42 194010 ERROR 38 ;ERKMOR, DID NOYT PUSKH CORRECTY PC ONYOD STACK

1162

1163

1164

1165 SBYTL END OF PASS INDICAYING

11606 J0%442 vppepoe TP0341 SCOPE

1167 $3%44d 299037 177546 CLR LKS sTURN THE CLOCK OFF

1103 ¢0545C ecppo0Y RESET s TURN EVERYTHING OFF

116

1172 1100000000800 00000000000000000000000000200000000000000000000000008

1171

iz;g «SOTT. END OF PASS RQUTINE

1

1174 JOINCREMENT THE PASS NUMBER (SPASS)

11758 FoPYPE “ENTD PASS #XXXXX® (JHERE XXXXX 18 A DECIMAL NUMBER)

1176 jJoIF THERES A MON]YOR GO TO 1Y

1177 jolF THERE ISN'T JUMP TD ToSE)1

1178

1179 09432 SEOP)

1180 J02%4%2 ¢0r0r4 SCoPE

11481 @2%4%4 225037 221172 CLR sTSTVM JZCRO THE TCST NJUMBER

1182 (23%460 098037 231214 CLR sSTImMEY J1ZERO THE NUMBER OF ITERATIONS

1183 CZ@%464 p2p%237 001139 INE SPASS } INCREMENT THE PASS NUMBER

1184 @0%472 42737 1203238 2p1100 Ble 08100000 ,3PASS IDON/T ALLOW A NEG, WUMBER

1185 o09476 209327 DEC (PC)e 1L00P?

1186 Q¢%50c ggeooy SEQPCTI WORD 3

1187 (Ep%5e2 eg302}) ac? SDOAGN IVES

1188 (99504 212737 MOY (PC)e,0(PC)e JRESYORE COUNTER

1189 {@o%526 ceeoey SENICTI ,WORD

1192 23%%19 e955e¢e sSEoPCY

1191 2099512 1e447p 105992 TYPE  SENIMG 1TYPLE =END PASS o™

1192 (#029%516 213746 J91100 MoV SPASS,e(SP) 1SAVE SPASS FOR TYPEOUY

1193 209%22 1pe41p TYPDS 1G0 PYPE=-oDECIMAL ASTII MITH 816N

119¢ $09%24 jg4ara 30%%967 TYPE + SENULL STYPE A NULL CHARACTER

1193 29530 013779 (0poR4e SGET421 MOV o942,N8 JIGET MONITOR ADORESS

1196 209534 eopi14r04 [ 14] SOOAGN 117 NONE

1197 #P5536 Ppe712 SENDAD) JSRM PC,y (%) 1G0 YO MON]TOR

1198 [p9542 ppe24p NOP 1SAVE ROOM

3199 {§£9%42 repe24y NOP IPOR

1220 #0%%44 pge24y NOP JACTLY

1221 205546 2@82137 0015%0 SCOAGN) JMP (T AL [.I'} IRETURN

1202 E29%%52 0r@%01% 247109 720104 SENDMGI ASCIZ  <49>C12>/END PASS o/
1223 Ja%562 240528 051923 pr2144p
1224 £2%5%66 (1]

Lo




Nni

MAINDEC»41eD0KWAeA LINE FREQUENCY CLOCK PROGRAM
PASS ROUTINE

ODXhAA, PYY

1205
12726
1227
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
i122¢
1223
1222
1223
1224
1223
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1249
1241
1242
1243
1244
1245
1246
1247
1248
1249
1259
1251
1252
1253
1254
1253
1256
1257
1258

29567
t05%572
209574
joser?
doser2
$o%61C
22%612
205616
§ase2e
20%624
88%630
gp5634
Jo%636
305642
205644
233%44¢
20%65
30%692
22506954
2090696

239662
29662
239664
32%672

Jo%e672

305674
c2%7e0
3a%7¢6
?0%712
@576
20%720
709722
¢a%9726
20%73p
2as732
i29736
iPs74p
09746
205782
3gs7%4
ta%7%e

END OF

377
28%04¢
ePA7YY
87575
742737
211646
162716
104422
194409
0311637
re%037
20904y
234737
eave3s
230249
epr2eg
epe24p
02240
eecpges
202437

2090249
eeely?y
192513

202416

13744
242737
e87%?7
f126%?
FO246)
n22626
21267
PErels

232737
(4 JEIL ]
123737
rO1462
19977
291424
1237%Y

377
ve6132
0p7579%
ove
234225
117422
w17404

0a6132

JP1416

177572

VPVING
129720
177760
220004

POBR204

90400
1775370
goLLad
02811

PL7420

Ag2004

177579

eP1102

eo11023

SENULLI ,BYTE

TRAPIY CLR
JSR
TRPMES
MOV
MOV
SuUB
TYPOC
TYPE
MOV
CLR
CLR
JSA
TRPM2S
oP
NOP
NOP
NOP
RESET
JMP

MACYL1L 27(637)

'10'1.9
o(SP)
PC,STYYPE

STRPYES ,EPRSY
(SP),0(SP)
#2.(SP)

+SCRLF
(SP),ERRSTe2
ERRSTe4

o (SP)
PC,sTYPL

STARY

13eNOVe?79 12132 PAGE 29

INULL CHARACTER STRING

IPRINTOUT"TRAPPED YO ¢ FAQM *

;ADURESS OF THE MESSAGE

JSTYORE POINTER T0 TRAP MESSAGE IN CONC
3GET TWE ADORESS WMERE TME TRAP OCCURED
IMAKE 1T RIGHT

3TYPE OUY ADDRESS IN OCTAL

sPRIVTOUY A CARRIAGE RETYRNeINE FEED
:SYORE ADORESS WMERE TRAP OCCURED

sPRINTOUY RESTARTING MESSAGE
SADORESS QF RESTARY MESSAGE

«SBYTL SCOPE MWANDLER RQUTINE

1e3di4ey
joSnilny
jeSun9ny
}eS4d30s]

LOOP UN TESY

INHIBIY ITERATIONS

LOOP ON ERRQR

LOOP ON TEST IN SWHRCT I
JeYHE TEST NUMBER (STSTNM) S INCREMENTED AND DISPLAYED IN DISPLAYCTID)
JOAND YHE CRROR FLAG (SERFLG) 13 CISPLAYED IN DISPLAYCLS 100

$SCorE
NP
ROL (Y1 L] 1LO0P ON PRESENT TEST?
8M] SQVER IYLS IF SWidel
)88 8STARY OF CODC FOR THE XOR YESTCRessss
SX?STR) BR s JI7 RUNNING ON TWE "XOR™ TESTEN CHANGE
ITH]IS INSTRUCTION TO A "NQOP™ (NOPs248)
MOV 0BERRYIC,»(SP) JSAVE TME CONTENTS OF YWE ERRQR VECTOR
MOV #9593 ,04ERRVEC ISET FOR TIMEOQUY
TSY onLYT¥68 ITIME OUT ON XOR?
MOV (SP)e,0PERRVEC JRESYORE TWE ERROR VECYOR
a|R SSVLAD 1GO Y0 TWE NEXY YESTY
-1 1) CMp ($P)e,(SP)e JCLEAR TME STACK AFTER A TIME QUT
MOV (SP)e,08ERRVEC IRESYORE TWE ERROR VECYOR
BR 73 1ILOOP ON THE PRESENT TEST
(11 J800ssEND OF COOE FOR TWE XOR TEBYCResaese
BlY s3Kp8 ,08SHN ILOOP ON SPEC, TEST?
8EQ 23 IR IF NO
of 1.4 PSSHR,STSTHM JON YME RIGHY TESY? SHRC I
BEY SOVER IR IF YES
23| TSt SERFLG INAS AN ERRQR OC-URREDY
BE2 33 1BR IF NO
CMPR SERMAX,SERPLC IMAX, ERRORS FOR TWIS TEST OCCURRED?

me




¢ S0KnA4, P11
1297 {05744
120 {09700
12¢1 {99774
1202 (10%77¢
12¢°% ¢oe204
12%¢ eco0008
12¢ frer12
120, feerte
1207 {eeo2?
12 8 (aep2¢
1259 roepy.
1279 gre234
1278 (pe2se
12°2 teepe?
1273 200290
127¢ Qeeas?2
1:.7% 100362
1276 10eees
2277 94272
1:78 ¢rope
1279 eoe1r2
L2808 jee1re
+2%1 o114
1202 Q06122
1203 $9612¢
SF LT BT 38 B
% L1 |
i2%e
<287
1288
.209
1293
1291
1292
1293
1294
1299
127%¢
1297
12%8
1299
130
131
132
1373
13. 4
3.5
13. 6
13 7 Faerv2
13.8 ¢0013¢
13:9 {oer02
13:¢ e0e142
1331 d0e3ae
3312 joesgee

SCAPF WA'IDLEN RQUTING

131019
23277
r916r4
r137Y?
(4§ FAXIR ]
19%0%?
re°ey?
eQore1y
“327yY
19101
?0%7YY
91470
rep32%7
c2373?
e9’02y
2127%?
13737
1992
r3163%?
ri11e?
20%2Y?
112737
213737
$1371¢
rpee?
i92319

19977
100402
02070
eeeacy
r1704¢

a 2Y L
A0

g3
“eleLe

JN4209
701120

EF PR L
P1dLe

fyeedy
Wwei13e
cri1e
aiLce
11
reldle
330301
Jeire
o 2R

O 2E% 2

ey70r0 02202

177579
J011P6

177579

t01124

281124
Je1214

701115
17757¢

MAL*OECegrelDKNACA LINE FREJQUENCY CLOCK PROGRAM

L L)
"
L] %)
14 1) MoV
L L]
21 cLro
cLe
LL
3% "y
BNE
TSY
L] 8]
INS
Cue
9GE
181 “v
“ov
$SVLAD1 INCE
uOy
“ov
L
“ove
SOVER) Qv
“ov
LA 81
sHACUT 10

“ACY1y 27¢097)

s

asv g  0pSun
a3
SLPERN,SLPADP
sovge

SERrFLG
$Yiwgs

13
sgvy1,008uN
13

t LA} }

18

$iCvn*
sYlwgy,siCu7
SQVEN
81,81CNTY
SHUXCNT ,STI%ES
STYSTum
(SP),SLPADN
(SP),sLPEAR
SESCaArE
(SR I LY

SYSTNN,0801SPLAY

SLPAIN, (SP)

R LLBIERL

12132 PaGE 20

ISR IF NO

1LOCP ON ERRORY

1R [F NO

ISEY LOOP ADORESS T0 LASY Scort

IZERD THE ERROR s _aAG

ICLEAR TuE NUNBE® OF JYERATIONS TO man(
IESCAPE YO TwE NEXT TEST

PINMEDTY [TERATIONS?

IO IF v(S$
11F FIRSY PASS OF PROCAAN
} INGIOLY 1TCRATIONS

PINCRERENT (vERATIIN COUNY

ICHECK TWE NUMBER OF [TERATIONS waAD(
ISR |F HORC [TERAT]ION REQUIRED
IREINITIALIRE YmE JTERATION COUNTER
ISEY NUMBER OF ITERATIONS TO DO
ICOUNT TCLST NUMBCRS

18avE SCOPC LOOP ADONESS

1SAVE ERRQR L 00P ADDRESS

ICLEAR Tk CSCAPC FRON ERROR ADDRCSS
JONLY ALLOW JINEC(L) CRROR ON NCXT TESY
ICISPLAY TEST NywRLh

1ITUOGE RETURN ADIRESS

IFIxes rs

IRAX, NUwBER OF STERATIONS

2 307T

TYSL RQUTINC

JORJUTINE YO YYPE A8 (2 “ESSAGE, mESSAGE musSY TEamInNaATE 4ITw A 0 OYTC
JoTME RQUTINE WILL | SERY 4 NUNBER OF NYLL CHARACTIAS APTER & | INC rtf:,

SNUL, CONTAINS Tug C<aRACYEA TO BE JSED a8 Tul FILLEN SMaRaCTYER,
STILLY CONTAINS TME VYYBER OF FILLER CHMARACTERS RLQUINED,

SFILLC CONTAINS YHE SwARACYER YO FiLL AFPTEAR,

j1el) JSING A TRAP INSTRUCTIOV

JONJTELL |
10N3TE2)
JeNJTEIL
j®
jeCALLY
Jo TYyrg
(KL
Jo Yveg
Ie “ESADR
[ )
.02) JSI%G A .
' @ “oy
)o J30
je “EsADJ0R
sYvYel, A A4 |
L[]
L TYR ¢
[ 1]
181 “wov
LL.Y

JMESAYR

R [NSTRUCT]ON

P3,e(SP)
.c."v.:

sTPr. 6
13

38
P, (3P)
( Fis LEWLY |

INCSADR 1S FIRSY ADDRLSS OF an ASCLIE2 STRING

JPUSH PROCESSOR STATJUS WORD 9N Twl 37ACK
JICALL YYPE ROUTINE
IPINST ADRESS OF mE3SAGE

119 PHERE A TERmINAL?

JOR IF V(S

IALY WERE IF NO TERw]NAL
JLlave

15AVE NP

IGEY ADORESS OF aSCl2 STR]NG

$LQ 0ep?

A3



YAINTECet1eJ0KWARA

00xwaA,PL)

1313
1314
1319
1316
1317
1318
1319
1320
1321
1322
1323
1324
1329
1326
1327
1320
1329
1330
1331
1332
1333
1334
1339
1336
1337
1338
1339
1349
1344
1342
1343
1364
13¢5
1340
1347
1348
1349
1359
13%
13%2
1393
1354
1359
1356
13%7
1350
1359
1360
1301
1362
136,
1304
1305
1366

§0e192
'TIIL L
f0e319%6
TI3Y),
00162
06106
do0e1v?
TIY%Z
TIY{Z,
400202

Joe2ee
§06212
TI1YIT
400228

06222

00226
doe23?
06236

TTY L]
g62e?
006242

Ty

Boe24¢

d0e292

$00292
fpe2%¢
i06262

TIYI{Y

206266

196274

fee27¢

90302

toelee

dae3se

26334

896316

tpeld2¢

06322

06324

t9ed2¢

86332

$06332

206334

doe336

boe3ez

TyeL ROUTIE

11704,
91079
0%72¢
ri2er9
062736
rpeer?
2047)?7
123726
ep136¢
03374¢

cInde

Npe222
NL133

IsLiee

199360
092773
204737
t0e?72
109777
100379
116677
seee?

O 1 ] 33
90222
172734
90032

L0069
030149
0402ed
242340
212349
21274
ryeery
190004
99409
112760
egtore
e427e3
112723
008272
r16073
160109
92472
reter2
o774
teries
r987r2
res10r2
109716
19747
196316
1038r)

20203
200229
reea3’

3p6e%e
409048

nFIX LY

172706

(4 111

LINE PREQUENCY CLOCK PROCRA™

381

43
281

14 1)

»Oove
ONC
{1
"oV
A0D
¥
JSR
cnre
anNe
MoV

oCee
8L
JS®
B8R
8%
Py
“ove
ars

wACY1d 27(e97)

(..)0.0(S’,
11 ]

(3P)e

(3P )o,Rp
02,(3P)

4 TRA |
SFILLC,(3P)e
23
SNULL, o (SP)

1(3m)

S5s

pC,7e

'} ]

(T2 ]

b4 |

2(3P) 03P
rC

1J=N3VeT?9 12932 PaAGL 27

IPUSH CHARACTER T0 8C TYPLD ONTO BTaACK
JIOR 17 1T ISN‘Y THL TERAMINATOR

IIF YCANINATOR POP 1T OFF THE BTaACH
IRCSTORE R

1A0JUSTY RETURN PC

IRCTURN

160 TYPL TwlS CHARACTER

118 1Y TIng FO® PILLER CHARS,?

L7 NO GO GLY NEXT CHAR,

1GLY & OF FILLER CuaNS, wNEEZDCO

JAND THE MULL CHaR

100€8 4 wuLL MEED 1O BC TYPED?

IOR IF NOe<GO POP YL MULL OFF OF STACK
160 YYPL A MULL

1L00°

INALY UNTIL PRINTER 18 RCAOY

1L0AD CHAR TO BC YYPED INTO 2aYA REG,

L30T CO'VERY piva®Y T0 DECIwAL An3 TYPE ROUTINE

JeCaLL)
jo
1

sYYrOS)

181

r2 1)
s

°8)

=0V
TvrDs

uov
"oV
"oV
nCy
"oy
nQv
“ov
L 1IN
NES
“ove
CL®
Qv
“Ove
cLn
"OV
Syl
8.7
INC
an
ADY
rSY
LLT «
TS
L}
ASLD
ace

NUN, - (8P)

W,= (3P
RY,e(3P)
02,0(3P)
RIJ,=(3P)
3,e(5P)
220239 ,+(37)
20(8P) , RS
13

L}
8'e,1(SP)
"y
oS0ULK,R]
0 ,(N3)e
02
SOTUL(Rp) , M)
R1,RS

43

R2

3

Ry, NS

Lr

ss

(SP)

14

(3P)

63

IPUT THE SINARY NUBBELR ON Tur STaACH
1G0 0 TwE ROUTINE

IPUSH RP ON 3TaACHK

IPUSH R ON STACK

IPUSH R2 ON STACK

IPUSH A3 ON 37aCK

IPUSH RS ON STACK

ISEY DLANK SM]TCw aN) BIGN
IGEY THE JwPUT NyUmNBLR

JER IF INPUT 1S P09,

IMAKE THE BINARY NUMBER POS,
IMAKE THE ASCIT wURBER NEG,
SZERC THE CONSTANTS INOLX
ISETUP T OUTPUT POINTER
ISLY THE FIRSY CwARACTER YO A BPLaANK
ICLEAR ThE BCO NyMOENR

1GEY TuE CONSTANY

IPOR% TH1S BCO OIG:T

10R IF DONC

JINCREASC THE 0CO D1G1Y BY 3

JADD GACK THE CONSTANY
JCHECK IFr 0CD D1321%ep
IPALL THROUGHM 17

1SYILL DOING LEAZING prS?
1PN IF ¥Y(S$

13D

1I9R IF NO

83



'AINCI$-11-OO&HA
DOXnaA,P1}
1367 (00342
1368 {Epe3S?P
1309 $0639¢
1378 deele2
1371 $06362
4372 106364
1373 0037t
1376 (060372
137% 206374
1376 06374
1377 jdoeerp
1378 Joesr2
1379 {Jaeepe
1388 (6412
1381 d06aeye
1332 daee3e
1383 jeee2?
1324 Joee22
1389 joae2a
1386 [Joe6ae2
1307 p2ee%?
1308 jpeeas
1389 Ppsed?
1399 ¢peesdd
1391 [deaay
1392 goead?
1393 (006482
139¢ (26484
1398
1396
1397
1398
1379
1478
1471
1472
1403
1404
14:5
1400
1477
14.0
14.'9
1410
1411
1412
1413
1414
16:9
166
1417
1410
1419 [Joedee
1620 #0687

oh LINC PREQUENTY CLOCK PROCAAN

naCygey 27(697)

COMVERY BINARY T JLCIvaL anND YYPE ROUTING

110663
92792
r%52722
119223
r98723
eaee27
02746
eglor?
rir9ec2
rR2764
199728
1prerd
115663
19901
212079
g126r3
012602
e1?%° .
2326r3
194479
2146606
ri12616
vorer?
2ve2p
2037%¢
rer144
rPre012
TH

217046
11607

€0ddsy 177717
209008

dpIpen

raeN?

177777 17777

hLIYLY)

194872 PPN

o800
JI00Nry 800737

(32 1]
2l

s0v8L1

1oL 1N

“ove
ALS
8IS
“ove
TSY
of ] J
8.°
ace?
al*
an
ST
ar.
“ove
cLmB
MOV
“oVy
“ov
“ov
]
TVveL
“ov
“ov
ar]
10904,
1070,
108,
10,
SN

1(SP),e1(R)Y)
e'8,92

[ ‘.‘
B.(RJ)e
(RO)e

g, 019

23

s

"3, m2

63

(SP)e

9
el(3P),e2(RY)
(RI)
(SP)e, RS
(SP)e, N3
($P)e,RQ
(SP)e, M)
(SP)e,Rp
2(3P) ,4(3P)
(SP)e,(SP)

13eNIVTY 12132 PAGE 20

JYCSe<SCY THL B1ICN
IMAKE TME OCD DI131T aSCl!
IMARE 1T A SPACE 1P %OT aLRCADY a DlCIT

IPUTY THIS CHaRACTER IN TME OUTPUTY BUFFLER

1JUSTY INCRENENTING

ICHECK TME TaBLE InOCX

160 DO TwE NEXT S]817

160 Y0 Ex1Y

16LY TwE 80

160 CHANGE Y aASCIt

INAS THE LSO THE FIRST NONSZCRO?
100 17 N0

IV{SeeSETY THL SICN POR TYPING
1SET TwE TCAam]naTOR

IPOP STACK [~T0 909

1POP S°ACK INTD /)

IPOP STACK INTO 02

IPOP STYACK INTO A3

1POP STACK INTO @

INOuw TYPE ThnE wNyUuBLR

1ADJUSY THE STACK

IRCTURN YO USER

{148

NIYARY 1A 2CTAL (ASCIl) and tvel

108YYPISecoENTER HERE Y0 STTUP SUPPNESS UCROS AND NUNBER QF DJ16ITS Ta TYeL

jeCaLlLl
)o
'.
(K
je
jo
[ J
(K J

MOV
TvYPOS
,BvTE
LBYTE

VU".-(SP)

4

L]

INUMBER T0 BE TYPED
1ICALL POR TYPEOUY
INSL TO ¢ FOR NYWDER OF DIGITS 1O TYP(
iuwey OR g
11eTYPL _CADING 2C%0S8
j0eSUPPRESS LLADING 2€00S

198 TVPONeveelNTL® NERL TO TYPE QUY wiTd YWl SAMEC PARAMETERS AS THE LASY
108TYPOS ON SYYPAC

'JU",.(S’)

INUNBER Y0 BL TYPEO
ICALL FOR TYPEOUY

J0STYPICe<afENTER HERE PQR TYPRPER ° OF A 16 B1Y NUMBLR

jeCaLLl

(A oV

je Ty®epN

)e

jeCaLlL)

|e® “Qv

je *yPQC

$TYPOSI wov
“ove

‘N",O‘SP)

®(SP),e(SP)
1(SP),SaF L0

INUMBER YO BE YYPED
1CALL FOR TYYPEQUY

IPICHyP THE w0OC
1L0AD BERO FILL SWITOM

ste g02?

€3




1421
1422
1423
1424
142%
1426
1427
1428
1429
1438
143}
1432
1433
1434
1435
14306
1437
1438
1439
1449
144}
1442
1443
1444
1445
144y
1447
1640
1449
1458
1433
1452
14353
1454
1458
14%¢
1457
1458
1459
14080
140}
1462
1403
1404
1409
1460
1467
14080
1469
1479
147}
1472
1473
1474

D2~

DDxwaA, P}

$0e47¢
#0502
td6506
[ TIL 3% ]
beesse
96524
86532
f0633¢
t96536
206942
jresas
Jneses
200592

06596
96562
306566
896572
306572
does74
206376
 TIYYE)
LY 1YY
2J6624
HTYYT)
i06012
treess
26022
ipeo22
[ YITYZL
2000626
Y IYY
206634
(eees?
TIYIL
(Y IYY 1
T L
igeose
Y IYYYA
TIYYY:
freoed
I IYYY)
¢06078
006072
iseTee
t0e702
{06704
foe7es
foe7e6
ise7e?
iee739

BIvARY

132637
fe2716
(1 TLTT)
1127y
11277
1127y
0Le34p
e1e44¢
PLe%4¢
113704
TLLTL]
362704
112437
1137r¢
216609
' k1 I}
(J LIV |
rocary
res1cs
res129
rosLPS
2129~3
r3e61:3
19%3YY
107816
042723
201002
epS774
231473
vd%2~¢
2577¢3
792723
112337
1944020
19%3Y?
193347
re?2422
rosard
Por74e
ry26rs
r1260¢
012673
P16666
r126016
toeoe2

(TY )

Feo

orp

e
eoeded

96711
Jonoae

ageeQ}
J30208
seoe8d

Jne71y

Jg2e0e
236713
20077
80902

J86710
177778

20¢68
wlFI- LT
296724
36704
“pe7:0

ee e

200797
200713
200796

rpoace

wAlYDECe110d0KNAA LINE FREJVENSY CLOCK PROGRANM
TO OCTAL (ASCI][) aAND TYPE

sTVYPOCH
sSTYPIN)

181
284

[} 1]
°s)

7814

SOCNTI
$IPILLI
SUMJDE

nove
ADD

“ove
MOVe
Hove
MoV
MOV
“ov
MOVEe-
iy}
A09
MOVve
“ove
MOV
CL®
ROL
BR
RO,
ROy
ROL
MOV
ROL
] 44
ary
| 34
SNE
TSY
0E"
INC
els
R R
“0ve
TYeg
o] 44
8G?
LY
INC
an
“Qy
ko))
“Ov
"oV
»0V
Ryl
BYTE
JOvYTE
]

wACY1l 27(e37)

($P)e,80m00( 2
02,(SP)
STYPON
03,807 LL
86,80M0DCey
09,30CNY
23,e(3P)
VG, (3P)
.’..(”,
$OM00Ley, e
e

'TPLL

R4, 37M00€
SO7ILL e
12(8P) NS
o3

L}

33

L}

L}

L ] ]

23,R)

L ]

s0%0nt

14
8177770,R3
43

LY}

Ss

LX)

g 8,Ry

o RS
3,08

83

SOCNY

28

('} |

Ne

23

(SP)e, N
(SP)e,Re
(SP)e, Ry
2(SP),4(SP)
($P)e,(SP)

13eNVe?s 12132 PAGL 20

INUROBER OF DIGITS TO YYPCL
JADJUSTY RETURN ADORLSS

ISCY THE BCRO FILL SwW]TCM

ISET FOR SIX(6) DIOITS

ISCY THE ITERATION COUNY

1SAVE R}

ISAVE R¢

1SAVE RS

1GEY THE NUNBER OF DIGITS YO TvPL

ISUBTRACY 1T FOR maX, ALLOWED
1SAVE 1T FOR USE

IGEY THE ZCRO PILL SW]IYCH
IPICKUP THE INPUT NU“BLER
ICLEAR TuE OUYPUT wORD
IROTATL m3D INTQ oCe

160 00 msh

IFOR™ TMIS DI1GIY

IGEY LSO OF T™w]S DIGIY
ITYPE THMIS DIGITY

SO IF NO

1GET RID OF JUNK

ITLSY FON

ISUPPRESS THIS B?
TLINTAR]¢]

JOON!T SUPPRESS ANYRORL 9109
IMAKE "M1S OIGL1Y aSCll
IMAKE ASCIL IF NOY ALRCADY
)SAVE FOR YYPING

16O YYPE TwiS OI131Y

ICOUNT BY

IBR }F WORL YO OO

JOR [P DONC

1INSJRE LASY DJGIY ISNIT A BLANK
160 00 TmE LASY D161Y
JRESTYONRE NI

IRLSYORE Ra

IRCSYORE R3

ISEY THE STACK FOR RLTYURN]ING

IRETURN

1STORAGE FOR ASC!] OIG1Y
ITERMINATOR FOR TYPL ROUTINC
10CYAL D16GIT COUNTER

JIRERD FILL SW]TCw

INURGER OF DIGITS YO TYPL

JSBTY.  ERRQR MESSAGE TYPEIUT RQUTINE




“AINJECe11e0DKWARA

1478
147
1477
1478
1479
1489
140}
14562
1483
1404
1488
148¢
1407
1480
1489
1499
1494
1492
1493
149¢
1499
1496
1497
1498
1499
152
1971
1902
1323
$9c4
1529
1976
157
150
5.9
1910
1914
1512
1913
1314
1949
1346
1517
1918
1519
15289
192¢
1922
1923
1524
1329
1526
1327
1520

Jre71:
poe712
T IYEY
toer2e
boer22
i0e726

(06732

$06734¢
tee73¢
deeree
§06742
286744
(TIYAT]
dee7%?2
g0e7%4
$oever
06742
§067s0
06746
foe?72
toer7¢
#ovee0
joree2
JoTeed
fores0
fore12
te%e14
inre16
inre22

07824

97224
E07e26
i0723¢
207232
i9793¢
geve4g
i07042

LINE PREQUENCY CLOCK PROGRAM MACYLY 27(657) 413eNOVe?3 12132 PaGL 33 50 ool

CRAOP ~ESSAGE TYPEOUY ROUTINE

194409
310049
rgd0re
193720
01004

€1374¢

1944r2
002426
re%32e
(T IRI4)
JIRLL
96309
ee27ep
2120Y?
eg14e4
104403
({14 14 |
104409
r120Y?
eg14e4
104479
(114 14 ]
184473
211078
co1074
ri2ecs
10449
rge27?

r1334¢
104602
r9%71g
e917%¢
104472
ege77y
e20240
Pa704¢

201229

301114

591116

391232
006744

c812323
207202

0122

'niead

JBTR42

vo3

10¥M19 lOU"N[ VSES THE "1T7Ew« CO“"Ot'.VY(' (SJTEMD) TO JETERMINE WHICH

JoCRAOR 1S TO BC REPONTED, [T THEN OBTAINSG, PROM THNE "CRROR TABDLE® (SEARTH),
JOAND REPORTS THC APPROPRIATE INFORMATION CONCERNING THE CARAOR,
SERRTYPS
TyrE +SCRLF I"CARRIAGE RCTURN® § ®_INE FLED®
“oy "9,«(3P) 1SAVLE RO
cL® ny IPICHYP THC 1TEM INOEX
9190 e8sS|TLNY,RD
ANE 13 $IF ITEM NUMBER 1S ZCRO, JUSY
ITYPL THE PC QF THL CRRON
MOV SCRRPC, o (SP) 1SAVE SERRPC FOR YVYPLOVUY
ICRROR ADORCSS
TYPOC 160 YYPE-eOCTAL ASCII(ALL DIGITS)
an 63 16CT ouyy
131 DEC g 1A0JUSY THC INDEX SO TWAT IT NWILL
ASL L ) WORK FOR TWE ERROR TaOLE
ASL N
AS| LT
ADD sSCRAT8,RY IPORM TABLE POINTEN
MOV (R8)e,28 JPICKUP “ERROR MESIAGE®™ POINTER
8E 33 ISK]IP TYPEOUTY IF NO POINTER
TYPE STYPE THE “"CRAOR MESSABE"
as JW3RD . INERROR MESSAGE™ POINTER GOES MERE
YYPE s SCRLF INCARRIAGE RETURN™ g *®LINE reEd”
381 u“ov (RP)e,43 IPICKUP =DATA MEADCR™ POINTEN
AED Ss ISP TYPEOUY IF O
TYPE IYYPL TNE "0ATA JLAOER*
43 WORD " I"0ATA MECADER™ POINTER GOES WENRE
tveg LSCRLF ICARRIAGE RETURN® § SLINE FEED®
%1 nov (RP) ,up IPICKUP =DATA YASLE™ POINTER
INE b4 ] 160 PYPE TWE DATA
11 "oV ($P)¢, %9 IRCSYORE Ro
TYRE +SCRLF INCARRIAGE RETURN® § ®_INE FEED”™
RTS =  »C IRCETURN
781
MoV O(RY)e, 0 (SP) ISAVE O(RB)e FOR TYPEQUY
YYPgC 160 YYPE-OCTAL ASCII(ALL DIGITH)
rSY (RP) 113 YHERE ANOTHER NUWBLR?
L] as 18R IF NO
TYPE .03 JITYYPE TWO(2) SPACES
AR A | 1L00P
(.} 4] JASCIZ2 7 7/ 17%0(2) SPACES
JEVEN

SBYYL ERRQOR MWASDLER RQUYINE

1e3u ey WALY ON ERROR
jeSu13ey INHIR]T ERROR TYPEOUTS
joSnidsy RELL ON ERROR
jeSup9sy LOOP UN ERROR

§0G0 YO SERRTYP ON LANOR

Ed




MAl%OECe11edDKkAwA LINE FREQUENCY CLOCK PRIGRAM MACY11 27(097) 13eN0Ve?9 12132 PAGE 3% $CO 032
DOXWAA,P1Y CRPOP MAIQLER RQUTINE

1529 ¢$37040 SCRRON)

1530 287046 e1r037 021179 “ov SP,SRECe 3GET TME CURRENT STACK POINTER VaALUE

1931 $2378%2 162737 cCeeers re11’p L{V]] 84,3RECO IRCSTORE [T YO 178 *PRL EAROR TRAP= valL UL POR PR

1532 307062 036037 330002 901172 MOV 2(SP) ,SNEG? IGEY THE PS OFF OF THME STACK

1533 $07066 09%037 (01160 CLA SREGS IPREPARE "SREGI™ TO WOLD THE TCSTY o

1534 207872 113737 81132 01160 MOVE SYSTUM,SREQS ITESY 8 18 WELD IN THE LON BYTL OF *TSTNMW®

1935 07108 egpp37 Q91194 MOV W, S°Co IM0SY OF THE TIMCE RO MAS GOOD STUFF In 1T ALSO

1536 d9731e4 199237 221103 781 INZD SERFLG 1ISCY THE ERROR PLAG

15y Qa'zat (T304 "] ) 7% JOON'T LEY TNE FLAG GO TO 2ENO

1538 #87112 #4737 231102 17757p "oV STST' M, 08018PLAY 1DISPLAY TZSY NUYBER AND ERROR FLAS

1539 897120 032737 982009 177379 ALY e3ML2 ,09SHN tBCLL ON ERAONY?

1949 097126 erp1402 8E1 18 INO o SK}P

1541 07132 194429 pl220 TYrE +SBELL IRING BELL

1562 07134 re3%237 9391112 18 1] INC SERTYL ICOUNT TWE NUMBER OF ERRORS

1543 073142 2311637 09p1118 MOV (SP),SCRRPC JGEY ADORESS OF CRROR INSTRYCYIOWN

1544 P7164 162737 030002 PPL1L6 L {V] | 83.SERRPC

1745  PO7192 117737 171742 J0111r64 MOVE eSERRPC,S]YEMD ISTRIP aAnD SaAVE THE CRROR 1TEM CODC

1946 28716C 032737 220239 177579 are e3N13,0p8NKA ISXIP TYYPEOUY IF SCT

1547 }p7166 cpi0rdé ANE 23 ISKIP TYPEOUTS

1548 297170 eee737 o0D8712 JSR PC,OsgERRTYYP 160 Y0 USER ERROR RQOUYINE

1549 (07474 1pa4¢p (21229 TYPE +SCRLF

1550 #2720 Pp"737 3177579 281 rSY (YL IMALY ON LCAROR

1554 ipY2e4 1pPEP} BPL 3s ISXIP IF CONTINUL

1552 ¢07206 200009 WALY INALY ON ERRIR}

1953 feT21¢ 232737 ~s1000 177572 3% . el AL AT AL ILOOP ON ERROR BSwWITCw SET?

1554 (07216 s8914°2 8EY 43 18R IF NO

1955 {07222 e33716 JOPLL1L0 “ov SLPLRN, (SP) IFUDGBE RCTUAN POR LOIPING

19%¢ @#07224 299737 91216 '} ] TSY sLScart ICHECK FOR AN CSCAPE ADORESS

1557 bp723C ep14r2 8E2 ss I1IBR IF NONC

1958 287232 ry3716 DP1216 “ov sESCAPE, (SP) IFUDGE RETURN ADDRESS POR Z3CAPE

15959 ¢pe72%6 ceeec2 581 RY| IRCTURN

1560 ]| 000000000000000000000000000000000000000000000000000000000000/ 00

1%61

1562 SBYTL TRAP DECHODER

1563

1564 JOTHIS ROUTINE WILL PICKUP THE (OWER BYTL OF THE “TRAP™ INSTRUCTION

1%96% JOAND USE 1T YO INDEX THROJGH THE TRAP TapLE FOR TWE STARTINS ADORESS

1966 jo0F YTHE DESIRED ROUTINE, THEN USING TWE ADORESS OBTAINED IT WILL

1567 10G0 TO THAY ROUTINE,

1560

1569 ¢8724> 12249 STRAPI QY Py, e(SP) ISAVE RS

1579 §#97242 ri0679 230002 MoV 2(SP), Ry JIGET TRAP ADORESS

1571 ¢cev246 7995743 TSY s(R@) IBACKUP BY 2

1572 (072%2 111279 »OVe (RO), NP 1IGET RIGHY BYTE OF TRAP

1573 iP72%2 eri6dep 10872068 oV STRPAD(RD) RP JINDEX TO TaBLE

15%¢ §87256 vcor2re LAS | ny 160 YO ROUTINE

1978

1976

1;;7 JSATYL TRAP TABLE

1978

1979 JOTHIS TADLE CONTAINS THE STARTING ADORESSES QF TWE RQUTINES CALLED

15892 Jo0Y THE "TRAP™ INSTRYCTION,

1584

1982 [ ROJUTINE

F3




YAINTECe11eDDKWASA LINE FREAUENCY CLOCK PROGRAM

DOKWAA P

1983
1584
1589
13586
1587
13068
1509
1390
159
1992
1593
199%¢
1908
199%
1997
1998
1599
1600
162}
1622
1023
16/4
16:9
1656
1677
i6c8
169
160
1611
1612
1613
1614
1619
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1639
1631
1632
1633
1634
1635
1636

inv262
3av2ee
07262
227264
iov246
§2v27e

§07272
taries
§3730¢
Jor3se
§07312
307314
par3se
for322
i®r322
§a7326
307332
Jar33¢
§r7342
107346
inv3%4
§8?73%¢

#0736
Jar364
207370
237374
jer376
Iev4e08
gev4e2
i!"!‘
037406
Y 2 XY
fpre12
ter42¢
97426
Fte7432
287434
bpr436
P8744¢
297442
97492

07432
isree0
Jv466
ig7474

TRAP YaBLE

rO6132
*949%18
296464
206324
rgezes

r1273?
212737
01004
ri214¢
012246
r1734¢
24P44y
€3294¢
81374¢
rL374¢
13744
01374¢
247637
212737
rp297)
eor77¢

21377¢
207837
£992Y?
r1373
?12609
rL262¢
r12673
232622
712603
012609
212737
212727
194473
Y1117
200900
' YT2A0
egrory
TLIIE
092122

209015
31123
(LIXLF )
re~aep

Ja7e34
o 1LY

07662
pTe64
397452
201539
307440
0973562

137440
17442
37440

2072872
LR
37442

#47529

v42922
144524
J%2106
RL1-1.LY)

pooR24
opne2é

209024

7pP324
rr2d20

742527

232123
$43516
251123
333917

)
STRPADI

$YyPE

s$YyYPOC
sTYPOS
SYYPON
sYYPUS

MACY1L 27(857)

1CALLeYY
1CALLOYY
JCALLEYY
JCALLOYY
1CaLLOYY

TTy TYPEOUY ROUTINC

TYPE QCYAL NUMBER (w1TW LEADING

TYPE OCTAL NUMDER (NO LEADINS RE
TYPE OCTAL NUMDER (AS PER LAST C

13eNIVe?3 12132 PAGE 32
rE TRAPOD(104408)
PoC TRAP#2(184492)
POS TRAPe4(194404)
pON TRAPSG(104406)
P0S TRAPeLD(104410)

JSOTTL POWER OQWN AND UP ROUTINES

JPOWER DokWy ROUTINE

SPURONY MOV sSILLUP,00PuRYEC
nov 2349,00PURVEC?2
mov W,e(SP)

“ov Riso(3P)

MOV R2,e(SP)

"oV RIye(IP)

“ov R4,0(3P)

“OV RJ,0(8P)

"oV POQUPUS, e (8P)
wov PQNPOP,=(SP)
“ov POWNMES , o (SP)
nov Y0001 ,+(SP)
"oV SP,SSAVRS
nov aSPURYP ,00PuURYEC
ALY

L] Y

JIPOLER UYP ROUTINE

SPURUPY w0V SSAVYRy, 3P
CLR SSAVRe

181 INC SSAVRy
INE 18
l+1"; (SP)e, RS
MoV (3P)e,Re
al*)’) ("’0|.3
"oV ($P)e,R2
“oV (3P)e,R}

"oV "”....

“ov OSPURDN,#ePNRVEC
MOV 0349 ,98PWURVECe?
TYPE »SPOWER

nY]

SILLUPY MalY
B8R Y

$SAVRe| 7

SPOWERI ,ASCIZ <13><C12>"PONWER"
JEVEN

POWMES |

CASCIZ <19> €12> "RESTARTNG AFTER A POWER FIALURE"™ <19> <12> €1

13CTY FoR
IPR]OYY

IPYSH RP
IPUSH Ry
IPUSH R2
IPUSH R
IPUSH R4
1PUSH RS

Fasy ur

ON 87aAC
ON 37aC
oN $74C

TYPE DECIMAL NYMBDER (WITH SIGN)

<

ON 37aCx

ON STAC
ON STaAC

g
[ 1

1PUSH
1IPUSH
IPUSH
1IPUSH
1SAVE

POWPUS ON STACK
POuWPOP ON STACK
POWMES ON STaCKC
;:oox ON STACK

13CT yP VECTOR

IHANG P

1GELT SP

INALY LOOP FOR TWHE TTY

JIdALY FOR THE INC

107 <POWPUS),CPOAPOPY,CPONMESY ,<CTREDLY WORD
JPOP STACK INTO RS
IPOP STACK INTO R4
IPOP STACK INTO B3
JPOP STACK INTOD R2
IPOP STACK INTO 03
JPOP STACK INTO 09

18ET UP THEL POWER D0#WN VECTOR

IPRIOY?
IPONER FallL %ESSAGE

JYME POWER UP SEQUENCE WAS STARTED
) BEPORE TuE PONER DOWN WAS COWPLETE

IPLUY THE SP WERE

G3



MAINCEC=11eD0KNAA LINE FREQUENCY CLOCK PROGRAM MACYLY 27(657) 413eNOVe?9 12132 PaGE 33
DOKKAA,P1Y POWER D04 AND UP ROQUTINES

1637 1979€2 351105 ~e3049 249311

1638 PEYSIC 0352%51¢ 242922 05919

1639 £$07%51¢ cePe012

1640 £07527 099019 040412 520504 STMEST  LASCIZ  <1595<12><12>"MDe11e07KkAeA LINE FREQUENCY CLOCK TEST=(15><12>
1641 $2°526 e3r481 2342033 243504

1642 PP7334 040327 3240433 040049

1643 {97542 0471131 020109 0931106

1664 J073S5C 0999529 042929 P4e1916

1645 $973%6 020131 046123 241317

1646 (87564 020113 042924 02952123

164: 007572 009019 L
164
1649 §97573 124 749322 950128 TRPMESI ,ASCIZ "TRaAmpED To L OC & Fuan LOCATION *

1650 007602 r42103 #32040 020117

16%1 $07610 047514 220103 2090084

1652 87016 P31106 240317 04004

1653 $87624 041917 (92181 04791}

1654 207632 r201160 r00ReP

1655 #P7636 042922 092123 051101 TRPN2S1 ASCIZ “RESTARTING PROGRAW"
1656 EP7644 44524 24393106 D50049

1637 (P76%52 247322 31107 246501

16%8 J#7e680 ey

1659 297662 JEVEX

1660 (Ieve62 rei1239 POWPUS| WORD

16601 {#97064 rp12%9 PONPOP| WORD

1662 F07066 r2004p 20240 PFROMSE [N JASCIZ * LKS LxS )

1663 ¢PY0T4 rP2r043 J20R49 r20v4p

1664 E07702 220049 20040 P2004P

1605 2097718 ¢2r049 D2004P 229049

1666 GE7716 P20d48 722942 Pr2004p

1667 §97724 p2rcap 45514 020123

1668 #97732 220249 ('2004P 245514

1669 (97740 227123 120049 028949

1678 oP7746 are

1671 do7747 858 (41529 J2P9%1 DOHYY JASCIZ =(PC) (rs) (s, TESYe Hag $/8 "
1672 PP77%4 e22P4p 028240 0851520

1673 297762 200,31 320040 0224849

1674 JE7778 e5e1c3 0202351 220049

1675 (207776 752349 2351509 021524

1676 (16224 r2r04g 253640 251501

1677 §10012 £272048 020340 251449

1678 212020 P41897 020040 223V4P

1679 210026 eproap

1609 JEVEY

1681 {10032 ep1116 021172 C€O1179 OV SERAPC,SNECT,SREGH,SPECT,LNS,SCD0AY
1682 P1P036 PP1166 1775406 PP1124

1683 310044 ppries ()

1684 10046 ré61°3 041317 220113 EMy (ASCIZ *CLOCK FAILED YO [NTERRYPY®
1685 F100%¢ reeSce 46111 242109

1686 10062 052049 R2UL17 047113

1687 (10070 (42524 091122 050125

1688 ¢1P276 cerl24

1609 (10120 £500%9 024503 220849 DH2: ,ASCIZ =(®C) (r8) (8P (€3] (LXS) »
1690 210106 220249 0350050 224523




MATNDECe11eDDKNAA LINE FREQUENCY CLOCK PROGRAM VACYLL 27(657) 13eNSVeTS 12132 PAGE 3¢
DOKWAA,PL1 POVER DOWN AND UP ROUTINES °73 ¢l ¢t 3 $I0 9939

1691 10114 e2r84p 020840 251459

1692 $10122 24320 020040 B220BeP

1693 2310130 142924 92323 0220043

169¢ 10136 2048 046239 051513

1695 {F310144 20091 220049 voe

10696 e1r15%2 JEVEN

1697 $101%2 pe1116 MP1172 ep1L7R OTQ) SCRRPC,SREG7,SREGCH,SRECS, \ XS

1698 10160 €£P1166 177340

1;99 ;10104 (T )

17ce F10166 8461C3 061317 M20113 End JASCIZ =CLOCKX INTERRUPTED wWMEY THE pR ' § MIGM®
3721 12174 47111 e2%24 2531122 0 N v PRQCESSQOR PRIQRITY WAS Too MIGH
1702 $10202 050123 242524 0220104

1703 $10242 €44127 247103 252040

1706  J10216 042918 (58248 PF4AT522

1725 §10224 42503 051%23 051117

1726 $10232 e%e049 144322 291117

1727 $16242 052111 020131 P40O27

17c8 $12246 £20123 047324 920117

1;20 :10294 144931 044107 (1]

1710 102618 858 P41320 029991 ON3I ASClZ2 =(rC) {(r8) [ '8 "

1711 {12266 e2ee4s 024049 051528 ' ‘ g (se)  TEs (Les?

1712 312274 2220931 d20040 224099
1713 #10382 0352123 020091 020049
1714 12340 252049 0915039 0215924
1715 40316 £22849 924849 049514
1;1: 10324 224523 220840 08004)
174 .
1718  F10332 ep1116 023172 001178 O
1719 10340 291166 177540

17290 (1d344 egeoce )
1721 212346 246103 241317 28113 €
1722 #103%¢  pease? 42326 220123
1723 (1€362 047123 030509 249529
172¢ F10379 222116 D20P43 pa3117
172% Q18376 eSr0eg 46123 €4252)
1726 #i10494 222123 433117 rS1185
1727 $12442 52049 047327 42443
1728 {10427 92521 246101 250049
1729 210426 2%11°% 047311 51504
1730 $12434 pav449 220106 2644524
1731 F10442 042515 (F] ]

1732 {10445 059 41523 220891 DHéy JASCIZ "(PC) (®S) (SP) YESTs ST 2ND LML
1733 10492 c2reep J24249 051528

1734 210462 20051 120040 024049

1735 210466 250123 222831 C2004)

1736 Pi18474 352049 91583 21524

1737 210502 ce2r04p Q32449 252123

1738 J10512 20049 020048 D31049

1739 312516 242116 2P%213 020049

1740 212524 228049 027040 P29D4D

17641 (12532 220049 020849 020049

1742 {1054r p2r049 320840 020049

1743 (19546 20049 320048 20049

1744 $£105%4 r20048 J20048 220040

SCRARPC,SRECT,SREGH,SRECY, LXY

Me ASClZ =CLOCK GIVES UNEQUAL & OF PU_SES OVER YW) CQUA, PERIODS OF TIint®

b & )




MAINDECe11eDOKWA=A L INE PREQJQUENCY CLOCK PROGRAM MACY 7
N : 0C 11 27(697) 13eNOVe?% 12132 PAGE 35 $LO 093¢

1748
1746
1747
1748
1749
1759
1733
1752
1753
1734
175%
1756
1737
1758
1759
1760
17614
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
3772
1773
1774
1775
1776
1777
1778
1779
1789
* 783
17082
1783
1784
1783
1786
1787
1788
1789
1798
1791
1792
1793
1794
1795
1796
1797
1798

J10562
dies7e
ties%e

firep2
fi2e1c
212616
f10020
310626
fr2634
PiL26e2
Fir2e80
2123696
fiee64
£12678
612676
212704
#12712
i12720
710726
jie734

10742
§107%2
#2754
E137%¢
212764
12772
$i12e0
F38Y 14
§11014
711022
112302
§11236
11244
311292
d11060

£11266
211274
f11100
g11102
g11110
é11116
J1{12¢4
11132
d1{14¢Q
11146
14154
#1162
$11179
F11174
f11176
fi12e4

POVER DOWN AND VP ROUYINES

242920 0146922 42117

P20849 942320 344522

r42117 309

gyeer2 JEVEy

AP1116 201172 MPL170 OT4 SERRPC,SRECY ,SREGH,SRECS, SNEGYL,SREG2

PP1166 3201156 IPLl18D

(J 1114 ] [

243514 320123 242922 En31 ASClE = EGISTE t A »
44507 152123 251105 M ' W3 R STERr RESPONIS Tpo AnoTWER ADORESS
eS1049 031935 847520

242116 2208123 3473524

P4044G "47316 P44124

?51109% 240440 242104

!4?5;2 231923 (1.1}

059 0413520 0230351 OW9s +ASCIZ "(pC) { t "
022048 024P4D 051528 rS) (Se) TEsYe ADORESS
F200%1 (20040 B2404p
5”123 2320089%% 220040
P32043 0931333 0221524
220048 340443 M42104
242522 131923 (1T
PLP742 JEVEY
201116 221172 0201178 079 SERRPC,SREGY ,SPEGH,SPEGD,SCG0DADN
2P1166 DB81129
(S k1 Id ) e
£20171 547310 2331449 [(EnbI JASCIZ A NO SACK TIMEQUY MAS OCCURED"™
241571 220113 244524
242519 392317 3298124
24P510 322123 241317
0923523 142522 290104
e500%8 324523 220049 DH6) JASCIZ  =(PC) (PS) ($P) TESTS  (LKS) *
020048 232033 224523
020049 20349 514359
024528 20048 2208049
042324 )3952123 220043
20048 04062359 991513
0200%1 020048 (1] )

211064 JEVEN

201116 D81172 201178 OYH: SERRPC,SPECY ,SREGH,SRECT, XS

CP1166 177340

4 F 114 r

291127 3471317 r2e1e7? En ASCIZ "wWRQG CONIYITION COO NERE PYY "
047523 062116 352111 ' 0 0OES JY ONTD STACK BY INTERRUPY
P47511 223116 PRa7OPY

242304 220123 2425927

P42522 9949 252125

047449 pB2136 0920117

P52123 /241521 928113

P54502 4444P 1P352116

2951109 252922 @#%52129

peo

853 441920 320051 DNWN7I JASCIZ =(PC) (mS) {se) YESTYs CC WAS CC s/B*
827849 224242 851520
220081 J207e@ B24D4D

J3



MAINIECe11e0DKHARA

DOKkAA,P1

1799
1800
181
182
18.3
1874
1809
18¢6
187
1828
1829
1819
1011
1812
1813
1814
181%
1816
1817
1018
18019
1822
1824
1822
1823
1824
1823
1826
1827
1828
1829
1830
1834
1832
1833
1834
1835
1836
1837
1838
1839
1842
184}
1042
1843
1844
18453
1846
1847
1848
1649
185¢
1891
1852

11212
fi1220
§11226
211234
311242

fi129¢
$112%6
311264
811266
11274
11302
f11342
P11336
$1132¢
11332
d1134p
£11342
#11352
2113%6
113604
§11372
11402
11406
11414
§11422

$11426
£11434
§11442
f11444
011492
11462
£11466
211474
011502
Fii512
11546
811522
211530
211536
11544
2115%2

#11562
£11566
211572

g174ee
7402
Fiv¢p4
17426
217412

POLER DO<'4 AND

290123
132049
raraep
042527
e2eyes

Pe1116
rP1166
egrees
31127
re1520
Cq4Y44p
044124
4190y
e4prAdp
r42524
gori24
eseesy
[ F{1 L] ]
P20049
224529
242324
facoag
04r32?
3} 14%2 ]
e20049
211426
201116
£9116¢6
roedes
231124
247524
51509
413%4 ]
042522
31179
022174
042529
*Se0%s
r22049
e2e049
2245293
042524

201116
eg11éé
epednp

ry74cp
tp2gen
epedry
rpeoze
(41414 |
cord2g

n239%3
A51509
Pa1440
22M123
127323

IR117¢
393776

7117
£30040
r32116
20109
0223113
n22116
031122

324303
932050
rgoren
02n24d
82123
233430
020123
091431

200

eeL172
cne774

342933
4244
220123
red9%14
244307
J200%4
731124
2031904
224903
3% 00350
23040
A23440
792323

vo1172

LINE FREQVENSY CLOCK PRIGRAM

UP ROQUTINES

228040
021524
228483
241449
opeLId2

rP1170
opii24

rzaie?
252125
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