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1, 13S'?'o'CT 

r~lS PROGRAM TtSTS Twt KW.\~ ~1N£ rREQUENCV C~OCK. IT 
VA~l'A'tS PROPtR OPERATION UNOfR BOTH INTERRUPT ANO 
\ON·l~T£~RUPT ~ODtS. !T REQUIRES THE OPERATOR TO MON)TOR 
ITIS OPt~ATI0N W!T~ • C~OCK C'PAB~t 0' MEASURING TtM£ IN 
SEeo~:;)s. 

2. REC~IAEMENTS 

2,1 EQU1PH'NT 

P~P·11'20 WITH KW~1~ 

2.2 STeR'G£ 

2,2,1 PROG.'~ STORAGE • T~tS ~RO~RAM OCCUPIES MEHORYVROM e THRU 21'~ 

3. ~0401~G ~~octDURE 

. . , Aa!O~UTE _O.otR MUST BE IN MEMORV 

'~'CE BINARY TAPt IN RtAotR 

3.~Q'C AOOAESS i'5C~ 

'r 'RESS "S"~T" CPRO'RAM Wf~~ ~OAO' 

'1 s·,~·:,~ '~oetou~t 

.,1 ::---1:. S.tTC,. SE"t'-'GS' 

.I~ S!&~·t'~ '00.,S5 

2~~ • 6~ ~l, ~tN( rR£QUENCV 

2~Z , '3 ~i. ~lNE 'Rr:U~NC • 

•• 1 .~:~~.w A~O/OR OPt.,.o~ -CYI0N 

.QAO '~C~~A" ,1~TO Ht~OAT 

~Q'O $TA.Tt~G AoeRtss 
-RESS "$'AAT"' 

, ~ .. t II~OG~.MWU.\. atG!N.RUNNViG 



C 
J • ~PER,TJ~~ PROC~OUA£ 

OPEHATZO~A~ SWZTe~ SETTINGS 

~OT 'PP_ICAB~t 

5.2 SU8ROVTl~tS 

5:2,1 TIME 

T~IS SUB ROUT1Nt OP£~ATES T~£ C~OCK IN INTERRUPT MOOE. T~t 
PROG~A~ £NTE~S W!T~ THt NVMB[~ or c~oc~ ~u~s~s DESIRED IN 
~EClST£R e ANO EXITS W~EN THAT NUMBER !S R£.CH~O, 

6, ERRORS 

6,1 ERROR P~I~TOU! 

NONE 

'.2 ERRO~ ~E=QYERY 

T~E 'ROGQ4M Wl~~ H'~T ON AN ER~OR~ TO RtP£jTTHt ~tQueNct 
'~AT c'USto TH~ rAI~uRt PRtSS "CONTINUE" OR RESTA~T AT 
2~0f !r IT II OEstRfO TO REPEAT THE ERROR S£QUENC~ ON A 
C~NT!~UOUS aAS!S 'WEO~ERA!O~ eAN R£P~AC£ TH~ ~A~T INSTRUC'lON 
WITH A NOP (2~e)~ 

'. ~~5T~ICTtO~S 

',t S'AR'1~G~ESTRICT10NS 

'ONE 

~.2 :~ER.TrJ\'_ ~tSTRleTtONS 

"Nt 



9. PQOGRAM OtSc~I~TtON 

T~E 'ROGRAM CONSISTS 0' A ~~Al(5 or SM'~~ TEsTS TWAT e~ECK 
EAeH 0' TM£ !NOIVIOU.~ FUNeT10NS AND C~'RACTERISTles or T~~ LINE 
f:'REQutNCv eI.OC~, 

O£:~CFq fliT tON 

TtST T~AT THE ~lNE CLOCK INTERRUPT 
ENAe~t CS1T 6) IS C~t.REC BY T~£ 
Sf ART SEQUENCE', 

TtST T~AT START SEQUENCE StTS THE 
c~OC~ rLAGCSXT '). 

T~~T T~AT TH[CLOCK r~AG WILL SET, 
e~OCK 'LAG IS OLtAREO AND T~EN PROORAH 
w A 1 T 5 A S U' F' Ie! £ N TAM 0 U NT 0'" TIM E C 2" 
MI~L1S!CONOS MINIMUM) rOR !~E CLOO~ 
F't.AG TO RtAPPE;AR 

Tt~T TWAT tNTERRU?' ENABLE (Bl~ 6) 
CAN BE S£T~ PROCESSO~ PRIORITY 
IS RAISED TO LEVEL 7 TO OlSAL~OW 
IN!ERRUPTS AT THIS TIME. 

Tt~T T~AT THE INTERRU~r tNABLt SIT CAN 
SE; CL.E,.lR£oO, It.rT[~.1 T 1: S SET! ' 

T,~T TWAT THE CLOCK tNTERRUPTS TO THE 
~~OPtR VECTOA AOORESS (100t,PROCtSSOR 
PRIORI'Y IS SET '0 LEVEL • W~lCH S~OU~O 
A~~O~ • C~OC~ INTE~~UPT AT ~EVE~ ,~ 

TtST T~AT THE e~OCK AT PRIORITV ~tVE~ 
6 WIL~ INTERRUPT '~E ~~oet$SOR AT 
PRIORITY ~tv£~ '. 

TEST T~.T 'HE C~OC~ " PR10RITY Ltvt~ 
, 6 wIL~ NOT tNT£R~VPT ,~£ PROCESSOR 

AT PRIORITy ~EVE~ 6 

Tt~T T~.r TH£ e~oc~ AT PRIOR,'Y LtVEL 
6 w l~"'" I'(OT"" ~TtRJtU.P,T "·*t,·pRoctSS~;:f A' PAl0~r!vttvt~~ . ~ , 



~K11 

TtST T~AT TH£PROCES50A PUSHES T~t 
ST~TUS ANO P~OGR'M COUNTER ONTO TM! 
STAC~ WHEN INTERAUPT[O ijY TME e~o~~. 

Tt~T T~.T "REStT" wl~~ SET T~E c~oeK 
r~AG (eiT '). 

TtST ~INE e~OCK ~EPEATAB1~ZTY BY 
C~ECKING T~AT THE e~oo~ PUTS OUT T~E 
SAME NUMB~A 0' PU~SE~ OVER TWO EQU'~ 
Pt RI00S 0' TIME USING 60TH INTERRU~T 
ANO NON INTE~Rupr MODES 0' OPtRATSON; 

TE~! ~IN£ e~OCK ACCUP.ACV 1 T~IS TtST 
RINGS '~E T~~ETVPE B~b~ AT T~~ COM~~ 
~E!lON or SEVE~A~ Dlrr~REN! TIME 
IN!~RVALS OVER' PERIOO 0' ONt MtNUT£~ 
rROM T~t T%Mt THIS T£ST BEGINS TH~ a£L~ 
wlb~ RING AT THE ENO or 1, 2, 3, ., 5, 
10, 20, 30, ~~, 'Zl ANO 6~ SECONOS; IT 
Wl~~ T~EN REP[.T THIS S~QUtNct AS ~ONG 
AS Or.SIR£O~ '~E 10 SECOND INT£RVA~S 
ARE TIMEO ev USING T~E CbOCK A~T~RNAT£~Y 
IN AN !NT~ARUPT !NO NQN-INTERRUPT Moot~ 



VA:':E=-11-JZKWA-. 
:iJt .... '·.P11 

200024 
00"026 

e"~2e0 
0"02~2 
~HH!2~4 
0"02~6 
000Z10 
00"21, 
01Ul 214 
000Z16 
e0~22e 

0~12l024 
0Z17 46 
02"~J41 
l002210 
~"042~ 
Z,""407 
1'7'46 
~001012J 
1"564 

"''''60 11?10~ 

1"324 
1166'" 
1,"7. 
~0~2"" 

.Nl.lST SEQ 

,'ITI.£ M.!NOEC·l~·OlKWA·A ~INt ,REQyENCY CLOCK T!ST 
'COPYRtG~' 197~, ~972 OICITAL ~QUIPM~N' CORP., MAYNAqO, MASS 
'JO~N ROOENHIStR/JIM I.AceV 

,ENASI. ASS 

.'" 
.TRAP CATC~ER 21-176 

.,,24 
'W1lt1 
34ft' 
.s22121 
B~ CYC60 
8Ft CVC~2! 

L.KSI 17"46 
I.KV I "21" 
iCSRe 11"64 
Toe~ i ,. 7"66 
SE011 1!1162!. 
Sf;C51 .:500 j 
5t01~1 -6012J. 
CC~:!.71"6 
NOP.~42' 

iS~A~T!NG ADDRESS POR 60 H!, 
.STARTING ADOR~SS rOR 50 H!. 



~1INO[e·11·~lKWA.' 
: i tOU .'1 P 11 

"00222 
0ee230 
00182'56 

. 21"02.' 
21002'6 
0002" 
0021262 
e002'0 
0002'. 
00"3'2 
000311 
e00314 
00"316 

000320 
000326 
0003~" 
13003'2 

0e~33' 
"00340 
~02'3" 
f!Z03" 

"~~~'6 
0003'2 
ee2lJ" 
~~:J.0 
~i103'2 
"Z~364 
~0036(: 

~"~J'Z 

e~0J'2 
~"3'6 
2'Z·'·'2 
lZ:;'4!' 
l~Z'\2 
~a~'20 
~00'26 
~~~"~ 
l~e"'2 

el.~·'3~ . 
~:0'4.3 
~1~4" 
l0f'.6 
~2t.,. 

r~t462 

lil466 
020.'. 
1l10 • .,. 

0J.276' 
312767 
012761 
Zee412, 
2'1276' 
012761 
~12167 
012121. 
~.213' 
012131 
00,,31 
Z-01401 
12'000215 

~"J217" 
e0140ji 
2'0002'1fJ 
2210"2 

:'0'7'1 
102402 
~0~ia~" 
l02!"~ 

Z0'0'7 
~1fJ50"" 
105711 
1a!404 
~~'22'~ 
::'~1J'1;;S 
~Z0e0'" 
~02'76~ 

l050" 
t~""7 
1~0~" 
'-~2'!1 
::'l.2771 
lJ2177 
"010212 
~"0002 
Z007'" 

~,13'0" !,,"'7" 
UH':) " 
~:2'" 
~~21'1' 
l35e'7 

1"'16 1177'4 eye'''1 MOV •• 'I.,S£C, 
1114"~ 11776S MOV •• 2,,, •• srC5 
11101' 117"4 MOV •• '00~.SECte 

SR START 
1'7'40 CYC601 MOV •• 601ISEe1 isrT U~ 60 H! CONSTANTS 
177134 MOV *.310~.S£C5 
1"730 MOV ,.tee.,SECil 

START. MOV 'iU",X6 
MOV *PWR1."~. 
MOV .341,"26 

1''17", 
17132' 
1166'0 
",,2i24 
00:,14~ 
00"3,0 
0000'2 TST ~*.2 J~o.OtO BY A MONITOR 

eEQ L~T[ST ~S~ t, NO 
"ESET J~rSw.CENEAA!E AN INZT 

,TEST THAT START C~EARS LINE C~oeK lNT!RRUPT ENAI~f Bl' 
0~"1~0 1176'6 LK'ESTI BIT *100"~KS 

00~3A0 

~0"l.0i1 
. et00l.1!'0 

111384 
11".' 
17;5'6 

! •• J.. 177322 
'102.WJI 11~)22 
1"'16 

etc L.K1 
\.4AL,T 
8A, I.t<TEST 

itftROR.CLOC~ INTERRUPT tNABLt NOT C\..EAREQ av START 

,TEST THAT jTAAT StTS CLOC~ rLAG 
LKtl TSTB 'L~S 

BMI LI<~ 
~ALT ~tRROR. C~OCK ~~AG Nor StT BV START 
BR l.K1 

.TEST THAT C~OCK 'L.IG wl~~ 5£' ArTER SUFrSCltN! ~ER100 0' 'IME (20 MS MIN) 
LKZI CL.R "L.KS 

~I.~ 'to, 
"'5TB ~1.1(5 

,eM 1 t.~3 
INC XI 
aNt 1.1<2A 
PlAt.T 
9R \.K2 

~NO. JNOR£MENT COUNT· 
iWjlT $U"IGltNT AMOUNT or TtMt rCR C~OtK 
aE~ROR. Cl.OC~ '~'GJ.I~to '0 ~fT 

,TEST THAT lNT~R~V~T tN.e~! elT ~.v BE SET 
1.~3a C~R ~~KS 

TST9 .~t(s 
BPI. ._4 
MOV iIIJC0,CC 
MOV .1m0.'~KS 
BIT *~00"~KS 
BN!: t.K' 
H'~T 
9R 1.;<3 

,S¥fie 'CI.0CI< 
J$~T PRIORITV , 
.eLEAR CI.OCI< '~AG ANO SET INTtRRUPT rNABLE 
~,s IN'ERRUPT ~N'9L£ S[lt 

JT~ST .T~AT INT~RRUPT ENAe~! al T MA¥ ~t C~t4RtD 
L.K41 o\..Ft .~l<S " 

TSTB -LIiCS 
·8P\;.... I.,' '. ,SYNe eL.OeM 
MOV .~4e,tl: 
MOV '1~0"~KS 
OI.R .~KS 

aSET PA10~tTY 1 .' 
iC\;EAR CI.OCK f\AG'··.~O:; 't"i,INT£"RUPT "£N'B1.E~" .-
;C~t'R !NTtRfIIU~T ENA9'-t'" . ' 

z ~2'71 ' 'e,e121k ·1"~5'1·1· 
"11412'2 

II,' 
lEe 
W'~T 

.10~, 'L,K'·,- .. 
Lol(' ~IS tN'tRRU'T EN'B~' ~I.£'R!O 

~a"00e· ItlROR, [AfIIO" IM'£R~UPT 81' CAN NOT 8£ CLEARED 

• 



~A,\=[e·l1·J!KW'·A 
: i « .. , A 't , 11 

IR 

,,;' .. ' 



~·I~OtC·l1·0!KWA.A 
,)l!l(w.,', P1 1 

~00'1J2 
C0~!U'6 
~"'0'14 
00~522 
e:0Q;!'Z6 
e00'32 
000". 
~00"2 
e0Q;1, •• 
000,46 
00~"" 
e0~"2 

e0""'~ 
~HH!"'" 
00~'.2 
00"'64 

"00566 
~"0"2 
~00"6 
~Z?6~0 
~l'l2'6!14 

~~~61' 
Z~e'6Ze 
el!e616 
Z2'0630 
e(';~63Z 
?lt6'. 
~2'le~6 
~le6." 
~~"6 •• 
~Z~6.6 
2ZZ6§~ 

~Z26~, 

:'~~~'6 
~~~66, 
~l~66. 
ZZ~6'0 
ZZ36'6 
lZ2l7e4 
;:'~211a 
l~e'16 
~2'??~Z 
~"Z?2, 
~ZZ7~4 

llZ126 
~~~1,a 

l127~6 
~l2161 
7,,2111 
2'05." 
~057'7 
1~"~1' 
~12111 
2I".,,,ei 
l05afJI 
~01~'O 
~0OJe2le 
l001'~ 
:'05'7" 
102!40i 
2ia011UI 
:!0211·0 

l0,,'7 
!05111 
!'~03'; 
7.12106 
~~~161 
l1.2i'7 
Z1,2117 
.:~'e"" 
~~'20" 
~~13't 
:.'021100 
;:'Za1'~ 
!.~"1; 
~2l"40a 
~Z3"0" 
,?~""t 

l~'0'" 
:'Z~1"7 
!.0aa" 
:?211l!6 
2'.2761 
;:'~27'7 
::'1.21'1 
~"'7" 
:'~03'J 
~Z0240 
::,~~,.~ 

:'~il402 
:;,~a0fJ0 

~l""0 

"~2lal. 
~00a,n' 
~210'!J' 
117.,6 

1""'2 
00~2.2I0 

~~2.2-4 
21021Z.0 
l'!0"t.40 
21 00UH3 

~02.24 
2I0~3"0 
21021126 
~021:.e0 
1"'~66 

1171,64 
j,1?3~6 
117356 

11i1~0 
1"J~2 
1172'2 

"EST 
I..K61 

19!:ST 
.. <" 

T~AT C~OCK lNTtRRU'T! TO COR~E~' V£CTO- 'O~RCSS 
MOV .eY''',''6 
~OV .211,CC: 
MOV 'I..K"f-~KV 
ci. q '1..1(5 
"'STB ili-IItS 
BPI. I.dt 
~OV 'lel •• I..~S 
~ I...~ XI 
%~e: '<3 
B~E ~I('A 
wA\.T 
eR 
~S'S 
BM~ 
IoIAL,T 
B~ iat<' 

~lrT P.OCtSSOR PQI0R!TV ~ 
iSf! U. VECTOR Rt'UR~ PC!N't~ 

J'SYN~ CLOCK 
i'NA~l.t IN!tR~UPT 

;WAIT 'OR IN!ER~y" 
it~ReRI t~!E~RUP' rAI\..ED T~ 

THAT CLOCK WI~I.. lNTE~RU" WI'H PROCtSSO~ Af '~IO~I'v , 
el.l-l ~l.KS 
~S'fl '\.fCl 
3~1. ,_4 
wOV tBurr,'" 
I-AOV *G'41,CC 
wov #.~.E"I..KV 
w:v .~el"~K! 
:: .. '" . ~I 

:~~ "" 
B"~t ~"6A 
"':.~T 
?;( 
"5'1· 

.. K. 
tl.tts 
;"\1(7 

JSfT P"IOlltf'V<f , 
IS!, U' VEe·,~ ~[·~_N 
JtNA1hE I~!~R~UP~ 

,WAIT'OA :'·E~R.~f 
't~~ORi IN·Ew~~~. '&II..ED .~ 

.A~T J~RqOPl, 1"·::~R~P· ~O" !'A¥S~: i" :'-.t'lCK 
~~ <IIKt 

!-A· C~o:~ WIL. ~OT !NTE"RUP· Wt~H P~::ESS:~ ,=:~~~.~ ! 
~.~ ~I.KS 
·S'8 "\.1<$ 
5P~ ,_4 JSV~CCL::( 
~:v aavrr,~6 
~:V -;Ie.:o JsrT '.1:~!~¥ 6 
~:v '~~'9"~KV ISft U' JE~TOA Q~.~;~ 
~:y .,e2$'~KS JENA81.t :~·t.R~g· 
·5'9 .~I(S 
~p~ .~7. J~AIT ':= ~£~~ :.::« r~A~ 
.~ ;~ 



.TtST TH4' CLOCK WILL NOT tNTt"RU" Wl'~~AOCt~SA AT PRIOAITV 1 
001132 0"0'1 1"246 
000736 11'7'7 1"2.2 
00217 42 1,nl~1' 

LKII CL~ 'LKI 

010144 0.210t 
"""". ",2161 """"6 "~2711 
"0"764 0~21" 
0'U~1'2 10'"'' 
"007" 1IUJJ" 
"01011 "'0"241 
"010'2 l'l00241 
"012114 0004"2 
0010"6 e;02'0"1 
""1el1 0~"'!5111 

001"12 ~0'"'' 
001016 1~"7" 
0~1022 10~~" 
"012'24 02.2706 
0"'03' 211'067 
0111'4 005i161 
O,1,,,," 02.2111 
ZZ'-"'6 02.21'1 
0·010'4 ~~21" 
e01062 2',,"2'1 
001064 0"0"0~ 

PJI2~2~ 
01"'~.1 177121J 
""1011 ",1222 
0"0~el t1~t!12 
171ze,- LK8AI 

1"'.6~ 
17'162 

012.24 
001"''-
0"S.161 
0~1"6. 1171'" 
0001ltiJ 11;1~e 
002',1)0 l1t114 

1.1<8'. 

,TEST 
1..1<'. 

:0~~'6 ~a2'6' ",,"211 "a~Z26 ~K9At 
"011'. ~e14"1· 
011'" 00"0". 
eal1ee·· 0107" 
001112 0221'" 
~:3111Z 221"iZ', 
~a11.12 00C'J00~ 
0~1114 0001 30 

0la1.1' ""'"" .. illt.aa 11"'1 
litlS-ll. tle~" 
01111. ~e'," 
~'1~'. ~Iel~' 
.,,~,J. 115777 
0Jl~.2 1114'2 
te114. 0i'"'' "'1t •• ",·0""1: : 

IT~ST 
1r7Z6Z ~K1'J 
2.1"'. 

11'"'' 
17"'2 

TST8 ILKS 
IPL ,.. .S¥Ne CLOCK. 

MOY 
MOV 
MOV 
MOY 
TST. 
BP~ 
NO" 
NOP 
IA 
'"' AI." . 

tBV",~6 
*~4.,ec 
'L.KI8,'L.KY 
*ti!I"~I<S 
'LKI 
LI<S. 

eR LKe 
T~.T CLOCK INTERAUPT 

CL.R 'L.tc! 
T5"8 .",1<1 
BP!. ••• 
~ov *evrr,,,t 
CLR BU'1 
C:I.~ Byri 
MOV '1.1<9A.'LKV 
MOV .~0~J'I.KS 

. MOV '230 .c:'c' '.' 
*stCIS£VtSrilseN 
ltIA%T 
eM" 
9tQ 
~AI.T 
fiR 
eM" 
9EQ 
WAI.T 

i.K' 
*1.1<9A,B,-,'2 
1.1(1" 

8R l.K' 

;SfT P"10ll'ITY ~ 
is!! U" VEQTOR RtTURN 
itNABl.r IN!E~RUP' 

't~ROA. ~1.0CK INTtRAUPTEO WIT~OUT ~AV1NG P~10RIT¥ 

PU$~ES eONt)ITIQN cootS ANDPAOGRAM eOUN!tR ON!O STACK 

~srT U~ VECTOR RETURN 
itNA8LE IN!£~AUPT 
;$I:T '''lO''ITV ~ . 
1Sl! A~L COND1!10NCOD!S 
jWA l' '·OR IN1't"RUPT 

j t ~ lit 0 A 0 1 0 NOT ,p. US t; CO" R f eTC c ONTO" S T A C te" 

THAT ReSET SETS CLOe~ rl.AG _~ 
CI.R· .~~s iCLt,R CLOCK '~AC 
TSTB ~~j(1 
IPL.., •• ~ 
OLA . -I.tel,-· . 
'·t-S-t-Tc 
.'I"·S·TI, .• ~.c, . 
1M! ' t;1C'1 , ,~ . 

"'.1.' . ; '~RCRf RtSt or 01-·0"'·' CI.C'" CLOCtc 'L.AG 
IR .j!; . 



~JNt '~£QUtNCV C~OCK TEST 

.TEST I.INf; CI.OCI( AEPtArABI~ITY 
,MAKE SUlliE TWAf OVCM TWO 'OUAL P£RtOOS 0' TIME 
,TME CI.OCI( PU'S OUT THE SAME NUMeE~ or PVI..ES 

0011" 00'001 I.Kill Cl,." ". iC~t'R 1'T TIME COUNT 
"'11'2 "'!Ie~ Cia· ~1 .C~£.R 1~T ~1.0~K COUNT 
eS11'4 2'1.2.,., "0m~.0 1"~6S.4 MOV ';54e,cc 'SET '''IOll1lTV '1 
0011t2 ""8'1 1'1'1016 CI.IIt 'I.ICI 
"1116' 1e51" 1"""2 TST, '1.1<, 
"2111'2 1£1031' 'P~ ,-4 
0011'4 ~!D~0" l'1'21fJ~ CI.R '1.1(1 
0012.0 1e"'17 17'01UI TSTS '1.1<1 
0012e4 102131' BPI. ..... iSYNe e~oc~ INO TIME TO MAI(E SURE 
001,e6 °"'''''1 1""2 CI.Pt 'l.I<, 
001212 10,.,1' 1"'66 1.1<'1" TSTS '1.1<1 tIS eI.OeK'~'~ ~ET 
0211216 1ee",~ '. ip~ 1.1(1S,1 iNO 
0~12~0 00'20~ INQ ,,~ J.t TO CI.OQK COUNT 
"01212 2'0"" 1,.7'. Cl.~ "~KS . jC~EAR e~OQI< l~ StT 
0'1216 ""'21, 1..1<1181 INC SCI •• '0 TIM! COUNT 
iC'012~1 00~3'21 SNt I.l<i2o. t~!PfA' VNTI~ ~0.1 
0~1232 ~~'02!il CI." ". tC~t.R 2NC TIME eOUN' 
2Z12" 00'2102 el.R xa ~C~E'R 2NO C~O~K COUNT 
0012'. r,,"'e" 116'''2 CL" i~KS 
2'01242 10!777 "'.7~6 TSTS '~I(I 
021~2·6 1il3" SPI. ,-. 
02112'0 221"', ,17.731 CI.R 'I.lel 
""12" 1e,71, 17612 4 TST8 '~K' ze1260 1"03" BPI. ~ .. ~S¥Ne eLe~~ 2N~ TIMt TO MAl(t SU~£ 
Z0!,atZ ~e'0"" ,1"'16 c I.I'~ a!.I<S 
00t266 105777' 116712 \"K~1CI rSTB 'L.~$ siS CI.OCK '~'G SCT 
~e1Z'2 !.~~te~ IF'I. 1.~"10 friO 
2012" 005202 tNC "2 •• 1 TO CLOCK COUNT 
ee12" ?05~11 ""'6'''~ 'CL.R .~t<s JQ~EAR e~oeK I~ SET 
~e1~e2 l".5i"~ I.Ki101 INC 'U' ,.1 ~o TJMt COUNT 
00 .... 31. 2'013"'· SNt I.I<t1C i~tPE.' UN'SI. Hz.e 
0"1J~6 2~21~' eMP ,,~,"2 '1~ is' CI.OC~ COUNT £QUAL TO 2NC CI.OCK COUNT' 
0"1~1i! 0211402 SEQ I.K~ll: tvts 
"01312 2'e0"00 ,",,,\,.or It~ROR. e~OCK ~I..G OCCUR.to Olrr£RtN! 
0"1~1' 0~c!!'1' SR I.tC~l r~OM!tft 0' TIMES IN tQUA~ '£ftIODS 



4ASNOtC-1.-0IKWA-. 
lltOUA',I'11 

01S.' •• 2~2'100 
"iSo'S.' 216101 
0~U"1. 2"'1" 
09"'2' B167''; 
0£1i". 20.,61 
""1'38 "2.6101 
001'" 0214161 
0015., 21610" 
"01'" ~"4761 

"01'" 216111 
fJ.t.5,4 ~e.'61 
"815" 2'16121e 
011'" ze.,., 
e~1,'e 2.211l1J 
001'" 2'.6;1lI0 
~"!6e;: ze'-761 
0016e4 ~0!'2~1 
011616 l0!02,i 
00161. l.3721 
011614 2'0:, 'Ill' 
e01616 ~~0"0' 
e.,!,62l ~0"12 
0a1622 1022" 
0~1$24 ~~22'1 
0~t6Z6 l~2241 
0e163e (,2~12' 

0l!.ea32 Zl.6101 
Q!~~6'~ l3~W;'; 
Z~:6'2 :~517'1 
00164. 10~J" 
ef16!12 ~25201 
2016'2 lZ:'3'~ 
II,..!, :.i571'1 
1116tl 12~3" 
01\6'2 ~:'27" 
eat", . l~0'14~ 

~INt '~EQUENCY C~OCK TEST 

.TtST C~OCK ACCURACY 
,RING B£~~ .'T£R tACH 0' 'tRsTe,) 1 SteONQ lNTtRV'~S 
,RINe BE~~ A'TER 10 SteONQ IN'ERVAL; 

012124 L.K121 MOV -BUF',.,~6 
17.5Q"D MOV 5t02,,1'" 
Ql0"~'2 JSA ""TIME .II!L.L. A'!ER ~ ~E;CgND 
176~,e MeV StC1,8EJ 
1Zl~"l.a JSR "" T lI'1£ jB!L.1.. A'rEM z ,tc', 
176~6e MOV SEC1,~" 
011132 JS~ "7. TIME iar~L. A'!E" :s ~E;e~. 
1,6.'0 MQV SEC~,~" 
01U,iz2 JSA ".,.TIME Jsr~l. ',rEM .. ~E:el 
11t~." MOV StC1,,,ra 
00111i JSflt "". T Hil: IB!L.L. "!E" , ~tc 

1'6432 MQV 55;0,',,,, 
0~IU,2l2 JI" ""TIME iBr~L. "T'M~IStC 

!N'ERAU'! ANO NON INTERRUPT MOOE! IRING BE~~ AT 1~ SECONO INTERVALS i~TtRN. tNQ at'WEEN 
11"" MOV *-3,~3 
176~2e '-K12AI MOV Ste1m,,,, 
301060 JS~ "'.TIME 

INC "J 
INt 1.1<"21 

000e'2 Mev ·.'2,X2 
SEQ GQAGN 

.AESt"i' 
"OGICI ..IS fe ",,(Z) 

NO" 
NO" 
NO" 

GOlieNI BR I..K~2 
.RING a~1.1. .rTtR ~0 StcOND! UStNO e~OCk rl.AG (NON INTERRUPT) 

1'6~6, 1.1<1281 MOV SteJ.D.X, 
t16~'i, . I.K~.2e J 01." '~I(S icLEAR CI.OCK '~AC 
176~J6 1518 rJ~KS ~WAIT rOR ~LOCk 'LAC 

9"1. ,.' 
lNC ~0 ~'tN!SW£O 11 StCONOS' 
eNt 1.1(~2C iNO 

116331 TST8 'TeSR ,YES, ~ING BE!.'-
8'\. ,_4 

QliUJae1 1'~322 HOV 'ZI1t'TO~R. 
IA I.tela,. .RINt: BELL. Evt"Y .,,, SECONDS 



e21J16 
00\324 
0"1J~6 
001330 
'HH.3S6 
0~13 •• 
0~t~'B 
eB13" 
e"1~'6 
e~1:"2 
0·01366 
0'1~'e 
0e'~'6 "",,'ee 
0QU,.', 
00~'t!4 
ee1416 
e"141~ 
Z01412 
e~1'1' 
011422 
e~1.,e 

211"" 
ee14'0 0,H,'4, 
0"~"6 
~01"2 

0~"'" "014'2 
001464 
"iH."6 
0014'2 
l~!"1, 
"014'4 
eta4', 
001'210 
"01'.2 

~127" 

"""2' "05iJ01 
012111 
°121., 
211''''1 
11"7, 
1iH:'~" 
le52l'7 
~a51" 
1003" 
012111 
"I!',0i 
2'''1~'. 
eefJ4"i 
~0!J221~ 
0~e"ea 
~iI'Z00 
l0'i02 
~121'1 
~l.21'" 
l0'1" 
10"" 
10Z3" 
;oe50" 
~0!J'" 
10ez" 
Zl,Z?11 
l05,ee 
2'~1~'t 
2'004"2 
~0'2"2 
l~2022 
~ia.02 
~01'''2 
Z.~"B"" 
:.'02'0' 

001~"4 1766" 
0003QHlI t 1~536 
1;'~3' 
116~3" 

176~2a 
176~16 

""21~00 11~6"6 

001~,e 17t'64 
02J03e0 11~.!J2 
17"'" 
1"'" 
1"'36 1,"'2 
000130 l'652Z 

,TEST ~lNt CbOCK R&FEAT4el~ITV 
~~11EI MOV #261,CC 

CI.R "" ea,~ "1 
MOV *~~11'1'~KV 
MOV tJJfJl,te2 
01." -bKS 
'srB "1.1<1 
8Pl. ._4 
ell." fa I..t< I 
T$ra .1.t<1 
IPI. •• ~ 
MOV ~1~1.'~KS 
INC! JUS 
aNI ~-I 
SR I.K~10 

1.~11' I I Ne ,,~ 
J.1Ti 

I.K11G I CI.R 
OI.R 
MQV 
MOV 
Ol.~ 
TSTB 
BPI. 
Cl.~ 
"5"13 
SPI. 
MOV 
INC 
BNE 
SA 

L.Kt1~' INC 
RTI 

L.Ki1JI CHit 
9£Q 
lwl41.T 
SA 

"2' 
~2 
.L.t<11~.'I.KV 
*311,1211 .. 
'\.K$ 
'1.1<$ , .. 
'lates 
~\.I(' ,e. 
11i12.QJB.'\.KS 
~I 

.-2 
I.K11J 
r.a 

tSVNC eL.OCK 2NO TIME TO MAKE $URE 
iENA81.t INTERRUPT 

iWllT 'OR CI.OCK tNT£ARUPTS 

tCLtA~ 2ND TIME COUNT 
jC~t'R 2NO CI.OQK COUNT 

iSYNe CL.OCK SECOND TIM£ '0 MAKE SUAE 
JtNA81.! IN!E~RyPT 

tWiI' 'OR CL.OCK INTE"RUP'S 

11! 1S' CI.OCK ~OUNT £QU41. TO 2NO CI.OC~ COUNT 
,-Y!S 
JE"ROR. CI.OC~ lNT~RRUPT OceUPAfO ClrrERtNT 
JN~M!t~ 0, TtMtS IN eQUA~ ~E~IOOS 



'I~O'C·l1·0IKW'.' 1.1Nt ""£QU~NCV CI.OCt( TtST 
flew .. ,'."11 

MACV12,'.616 U,-..,.",,72 :s,fJlfB9 fIIACU: , 
,nus ROUTINE RING! BEl.l. A' tNTE"VAI. OfTEAMINEO BV RrGJS'E~ e 

"16'2 "1.2117 ~"S.12rl' 1"~3e6 TIMEI MOV *TIME2.-L.I(V ~$~T u~ VE~TOR RETU~~ 
2'17" 9121 • ., ""eam0 176(11, MOV *2~&J,CC tS!! P~OCESSOR P~10R!TV • 
2117.6 0~2111 0021100 1112." TIM£S,I MOV *2,IZIQJ,'L.I<S ,tNA8Lt IN!E~RUP' 
ei1714 ~1""0. WAI'!' tWA1' 'OR ZN!t~RUPT 
fl1716 2"011~ SA T%ME" iArTER SERVICING INTER~U'T R!:!URN ~ERE 
2a!7~1 0e!522121 T1ME21 INC %J tT£§' 'OR COUNT DONt 
1'17~2 0B14212, IEC ,+4 .Yf~ 
221724 2'''~002 I1(TI 'NO, WAIT rOR N~)(T INT!RI'UPT 
221726 :'0'717 116a!J~ TSTS .TCS~ 
2317'2 100~" IP~ ._4 
Za1134 ~.2711 ""ilia", 1"~2'0 MOV *2fJ7"!OBR ,'RINr: eEL-I. 
!I17'2 ~2262t eM" (6)., (.,. 
111'" 2e"2~1 RTS "., '.1746 812137 011750 ,,~"e2$ PWR1, "OV CUt W.RU', .• '2' 
2217'. ''''21 il0 iI ··~.·LT 
8.17" 02.2716 112a.a· PWRU'I MOV ··*Bur" ~6 
111'62 32,273, ees."4~ QJ,,002t4 MOV ·*'WR1,t#24 
2'11'~ ~l2702 002~2t MOV 'Msra,~2 
2217" "0"11 1'6210 TYI'Ei TSTS 'TesR 
~22~~2 10e~1' iPI. TVPE 
2J21'2 1~2,11 17'204 HOV' (2)."TOSR fa2,., U"712 T$T8 (2 ) 
21221' 201;}'~ fJNE T'Olt 
"2112 2'i00e, ~ESET 
"2114 1~0:.6' 11'~G'e ,JM" L,)("E" 
Z22221 Z000'" TtRMflJt.t I 

2'~2:.2' •• TE"MNL.·2,B. '"' '. 

2'2.22 ' ~~tl'" SU'21 ~ 
~a2~~2 ::'00101 Bur:.., . 0 
2.2:.2~ ~~200' au". ! 
e'2.~6 lZ'21~' 0.2'22 13'212J MSC:', .4SC1~ <1')(12)/RESTAAT!NC A"ER A powt~ '. H.UR!/4t15)(t2) 
:22.3' Z51'102. "'.'24 ,,43516 
2~21~2 ~.'4" 0,2",,6 "i1" 
~l21~Z l·~.'0 0'004~ ~'3511 
2221'~ ~'110' 2"304~ 04~'01 
za2:.t.& 2'251~ 042'22 ""'015 
222:.'2 ~0~ 

2Im"0~ .END 



'I~O'C.l1·CIKW'.' ~IN' '.tQU~NCY C~OCK 'fCIT MAeys.~· •• 1. 11.MAY.?! 101119 "'OE l' 1._"~'11 SVM80~ TA81.f: 

,-"r aeZ124 BU'l 112121 ·ur2 IIZ12' ee • ~'7~~1 yct. 800222 eye" IIIZ •• GOAGN 1112-6,. LKS 1011'~ 
.'tS! 1'83,. L.KV lie, •• L.I<' ZII:JJ. LKI' 1I11\.! 
,t(11 '111" L.1(12.1 el1211 ~K'lB 'U'1226 L.I< 2-C 2I11~t! 
,1("0 81J1~82 L.I<'~E ,ll'S.. l.KS,S.' 0ml·"· L.KllC 011~1' 
,1e"W 81147' \.1<s,"'J "11.7' 1.1<5.2 011'''4 L.K!2A el,.",! 
,1lt.Z8 le1611 L.1<12C ,,116" 1.1<1 '''''134' L.K!A 11"3" 
,KI "'1311 1.1<. ;'''.3' I.KS 1"'''1 \.1<" lIe,.' ,." 11"",4 1.1<6 """!S6' I.I(~' IUH~6~1IJ 1.1(68 0"86~ii .Il' 010"2 1.1<" 111'11 I.I<'B IU'II'26 \.KI "0';52 
,I(.A 11"'72 1.1<1. 88~fJ" 1.1<9 "1IS.~,2 LK', 181i~1 
,1(9' 8011'2 L.OGle 1111621 MSCl 0821a6 NOli • "'"1241 
J~·U" 01.',. PWRl ''''1' •• StCl J"0ZS.~ stele 0112Z1 ' 
Jtc' 10011. START 110271 TeSR "'2,., 'D8R "112~2 
"~R""1. 10282e TIME 11161t ~IMEl 1/J1171~ 'IME! 181121.1 ··Y", 011"4 • ~02173 

' .... ORS Ct'CCTEO' " 



-AJ~~tC.1'.QIKWA.A 
eZIIf-AA·,'S.1. 

·O'~WAA.O!KW".OiKWAA/$O~ 
.UM·'f"E, 1 3 I SECONDS 
'Oil UI!O' ~tC 


