
: 

c·· 

c 

PRODUQT CQOEI 

PRODUCT NAMEI 

OUt REV UtO I 

MAINTAIN£AI 

AUTHORI 

MAINOEC-i1-0eKWA-A 
(SYPERSEOES MAINOEO-11-020A) 

~INE 'AEQU~NCY C~OCK TEST 

MAY UJ, 1912 

OIAGNOSTIC G~OUP 

JOHN ROOENHlSEA/J1M ~ACEV 

COPYRIGHT © 1970, 1972 
DIGITAL EQUIPMENT CORPORATION 



~, ABST'UCT 

T~JS PROGRAM TtST$ T~E KW"L LINE rREQutNC¥ CLOCK~ IT 
V'~IO'TtS ~RO'CR 0't~AT10N UNCER BOTM INTERRU,T AND 
NQN-IN!ERRUPT MOOtS, IT REQUiRE, THE OPERATOR TO MONITOR 
IT'S O'ERATION WIT~ • CLOC~ CA'ABLE or MEASURING TIME IN 
SECOND', 

2', RUU t REMENTS 

2~' EQUI'MtNT 

PO'-11/18 WITH ~W~~L 

2',2 STOFWiE 

2~a" 'ROGRAM 'TORAQ! • TMII ,RQ;RAM OCCUPIES MEMORY rROM I THRU 2171 

~~ ~OADtN' PROCEQUR£ 

:1', So "'ETMOD 

PRoctCUR£ rOR NORMAL B1N'R~ TAPtS SMOULD eE rO~LOWED 

~I A,SOLUTE ~OAD'~ MUST it IN MEMORY 

2~ 'LACE BINARY TAPt IN READER 

3. ~OAC AOQ~'IS ~~"III 

.~ '~I'S"I'ART" (PROORAM WIL~ LOAD) 

.~ STARTING ~~OC'OURE 

.~, CONTRO~ SWITCH IETTINGS 

NOT .PPI.ZQAlLE 

.~I STARTING AOCR,SS 

21118 • 6a MI, ~IN£ ~R£QUENC' 

aaa • 'I MI, ~fNE ~R£QUENCY 

.~, PROGRAM ANO/OR QPERATOR AC!ION 

LOAC pROGRAM INTO MtMORY 

LOAD ,TART1NG ADDRESS 

PRESS "START" 

TME PROGRAM Wl~L 8tG!N RUNNING 

~. (': 
p 
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5. OPERATING PROC~OURE 

5~~ OPER'TJONA~ SW1TC~ SETTINGS 

NOT 'PP~IC'EI~t 

'12 SUBROUTIN~S 

5 1 2,:1, TIME 

~ 
" 

THIS SUaRQUTIN~ OPt~AT£S T~t C~OCK IN INTERRUPT MODE. T~t 
PROGRAM eNTERS wrT~ THE NUMB£R or C~OCK PU~S[S OESIREO IN 
REGISTER 0 ANO EXITS W~EN !HAT NUMBER IS REACHtO. 

,', ERROAS 

61~ ERROR PRINTOUT 

NQNE 

6~2 ERROR RECOVERY 

YH[ PROGRAM Wl~~ H'~T ON AN rRROR~ TO REPEAT !H£ SEQU£NC~ 
THAT CAUStD THt rAl~URr PRUS "CON1'lNUt" OR "ESUAT AT 
200, Ir IT 11 OEStRtO TO REPEAT THE ERROR SEQVENCE ON A 
CQNTINUOUi BAUIS THE OPtRA!OR CAN RtP~AC£ THE HA~T INSTRUCTION 
WITH A NOP (2~8); 

7~ RESTRICTIONS 

7~1 STARTING RESTRICTIONS 

NONE 

7~2 OPER'TIONA~ RtSTRICTtON$ 

NONE 

8~ Mlscr~~ANtOuS 

NQT APpl.!c.e~~ 

~ 



9~ P~OG~AH 0tSCR1PTION 

T~E PROGRAM CONillTS 0' A ~£RlrS 0' SMALL YESTS THAT CHECK 
EACH 0' THE INDIVIOUAL 'UN~TIONS AND C~ARACTtRt$TICS 0' TH! LINE 
rREQU£NCV CLOCK, 

TtST HAME 

LK!E:IT 

LIU 

loKI 

loKI 

I.K4 

1.1(' 

10K' 

1.1<7 

1.1<8 

~ 

D'~CRIPTION 

T'~T T~AT 'HE LINE CLO~K INTERRUPT 
tHASLE (elf 6) II CLEARED IV tHE 
STAAT IEQUCNCE~ . -

T"T THAT .TART IEOUENO' seT' THE 
c,\-oql< 'LAG t it If .,»', 

T"T TMAT THe eLOCK '~Ai WILL lET' 
CL~CK 'LAQ I. CLeAREO AHD 'HEN PR60RAM 
WAIT' A '~"ICIEHT AMOUNT 0' TIME 121 
MILLISECONOS MINIMUM) ~OA THE QLOOK 
'LAG TO REAPPEAR 

Tt'T TMAT tHTERRUPf ENABLE clZT '. 
CAN IE SET' PAOCEISO~ PRIORI" 
II RAI'ED 'OLCV£~ ., TO D"ALLOH 
INTERRUPTS 1T 'HI. Tl~I.· . 

T"T TNAT 'HC INTERRUPT ENA8~' 'IT CAN 
BC CLEARED A"eR IT IS stT~ . 

Ti!T T~AT fHE CLOCK IN!ERRU,T, TO THE 
PROPER VEC'OR ADDRESS ",e), 'RoctSSOR 
'RIORITY IS SET TO LEVEL 4 WHICH ,ROULO 
ALLOW • CLOCK INTERRUPT AT LEVEL .~ 

TE', TWAT 'HE CLOCI< AT PRIORITY LEVEL 
6 WILL INTCR~u'T THE P~OCC'SOA AT 
~AIO"ITY LEVEL '. 

T'~T TWAT 'HE C~OCK .T PRIORITY LEVEL 
6 WILL NOT INTERRUPT THE ,RoceSSOR 
AT PRIORITV LEVtL ~ 

T'~T TWAT 'HE CLOCK ., PRIOAITV l.~vtL 
6 WILL NOT INTEARU~T TWE PROCESSOR 
.T PRIORITY LEVEL' 

t/'- \ ~ 



~ ~~ ."J 

1.1<9 

I. K1r/l 

1.1<11 

L.KU 

~ 

Tt~T THAT TH~ PROCESSQR PUSHES THt 
STATUS ANO PROGRAM OOUNTt~ ONTO TH~ 
STACW WHEN INT~RRUPTEO BY THE Q~OC~~ 

Tt~T THAT "RtSET" WIl.l. SET THE CI.QOK 
"~AG fBIT 'fa 

TEIT I.INt CI.OCI< RtPEATABIL.1TY BY 
CH~CI<ING THAT THC OI.OCI< PUT' OUT T~E 
SAME NUMBE~ 0' PU~I£$ OVER TWO EQUAL. 
P'~10D5 0' TIME USING 80TH lNT'RRU~T 
ANQ NON INTERRUPT MODES 0' O"A'TleN~ 

T'~I L.IN£ OI.OCI< 'C~U"'QY. THII T'IT 
RINGS THE T£L.ETVPE ItL.L. AT THC COMP. 
L.C!lON 0' $EVERAL. Ol"CAtNT TIME 
IN!ERV'~I OVER A PERIOD 0' ONt MINOTE~ 
'AOM T~E TIME THIS TES! 8COt~' TH' BEL.L. 
WIL.l. RING AT THE ENO 0' $. I. a. 4, " 
t.,II, a •• 41, '" AND ., "cONOI. IT 
Wl.L.L. T~EN REPEAT. THI~ ~tQUENCC AS ~ON; 
A' OE.IRED~ THE ~e S'QONO IN'rRv,~s . 
ARJ TIMED IV USING THE CL.OCI( 'L.TE"NATr:~V 
IN AN INTERRUPT AND NON-INTERRUPT MODEl 

~ 



M.INotC·11·D.KWA·~ 
OlI(WU',P1~ 

til ""l1li4 
tIllllflU 

tIlIBUIII 
IIUIUi 
""tIlU. 
tIlQIIIU' 
""1II2U 
tIll1l212 
tIlrcll!lZ141 
"2l1li216 
tIlUUIIl 

~ 

1111111801 

t/l""~ 111'11.' 
111"34' 
""181 
0"421 
0.tII,UJ1 17".' tIl"U,I' 
11"6~ 
11'''. 11"m. 
lt1U~ 
11UU 
11"'. tIllu·e 

~INt rRtQYCNCV CLOCK 'EST MACY1l~'1. ll1J~MAY~7! 10119 'AGt 1 

,N~IST SEQ 

,TfT~E MAINO'~·'l-DIKWA·A LINE 'RE9UCN~' CLOCK TrST 
,COPVASGMT 1,,1, 1'12 QIGlTA~ EQUt'MENT CORP" MAVNA~D. MASS 
'JOHN AOOENHIJ~R/J1H ~ACEV 

,'NAI~ A8S . 
," 

'TAAP CATCMER 111-114 ,.24 
111011111· 3., 
; .1111 
IR eYe .. 
81' evclI 

1.1<1. 1711 •• 
LKVI U' 
TCSR t So 1116. 
TDBR. 1'''''' 
S£Ol' ii61, 
SEC', -U', nell I ·.111, 
ceil111'. 
NO"d.' 

(1 

is'AATIN~ ADOR'SS. '0111 6.1 HI, 
is'AATtN~ ADQR~SS 'O~ ,. H'~ 

('; 



~ ~ 

MAINCEC·l1·D!~WA.A 
OiI<WU',F'U 

~IN~ rA~QUENCV C~OCI( TEST MACV11i616 11/1·MAV.7~ 1121 119 PAGt 2 

III III III 2U 
III iii 121 au 
IIlQlIll236 
fJr/IlZla •• 
I2IflllZlZ46 
121 iii IZI 2'" l2Iuau 
fJ8I!IZ,1/I 
fJ IiIIZI 2'. 
fIl01/1Ua 
fJ1iI8;SU 
fJIIIIZIU4 
0t1U6 

IIJU7U 
I2IU761 
IIJU161 
01i11Z14U 
1IJ12761 
1Il~21.1 
1IJ~2161 
1IJ~2Ut 
lIJun1 
IIlU131 
Rl1'131 
RlfUUJ~ 
III &II!J r/J RI, 

111716 111764 CVC511 MOV 
111411J~ 111160 MOV 
l1111J14 111"4 MOV 

11171!J4 
1'1'~24 
1'16~'0 
012124 
IIJU746 
Ql011J~4riJ 
IIJI/IIIJe42 

IR 
1,7141/1 CVC611J1 MOV 
111134 MOV 
111730 MOV 

. START, MOV 
U0I24 
QJ2IIIJI/IU 

MOV 
MOV 
Tn 
IU 
AESET 

."0. ,SE01 
haU',.SEC' .-,n', ,SEOU 
STAAT 
,-U.,'£01 
"3I11111',.IEC' 
hURI' •• UgU 
"U".~6 
'!lWIIU..,*24 
113411,"'26 
•• 42 
IoK!UT 

,TtST THAT STAAT C~EAAS LINE 
IIlQlI;S!8. 1Il~2111 1IJ811J~1II111 ~716'6 
BlilIIJ;SU 1IJ81ua 

I.KTESTI IS! '~0J"~KS 
IU LIn. 

.srI U~ '0 H! ;ONSTANTS 

isrI U~ 60 HI ~ONSTANT' 

il.OAoto BY A MONt TOR 
;a~ I' NO 
iYr'~-C£NERATE: AN INST 

CLOCK INTfRRU'T tNAll.E lIT 

~ 

1Il1ll1J;5:JiJ IZI fU 11"'1 HAI.T it~ROR, CI.CC~ INTERRUPT rNAI~t NOT C~EAR[Q BY START 
1Il1ll1l;SU IIJIUlna 

1IJ1IJ1ZI;S34 10"'1 111044 
un41 U1Il4R11 
1IJ1II1II;S42 IIJfUlll1UI 
IIJ III 1Il;S 44 1iI1""'''~ 

IZIIIII;S.' ulna 
IIJliIIIlU4 
IIJIIIU8 
lIJ'IIJU2 

, 1IJ1/I1;564 
IIJRlIIJU6 
IIJfUI~'8 

IIJIII/J;sn 
0111/JJ16 
lIJeII4U 
001114'4 
01/104U 
0e1114U 
1!I00426 
1/1f1100U 
000432 

1IJ1iI1IJ434 
11J1/10440 
o ell 4" 
1IJrD04'6 
01/11214'4 
01i10462 

005111"7 
0nrnlll 
2.1;1'" 
UI~0~ 
08!JUI 
0'U"J 
08121 erII 8 
IIJllI7tt 

00'111"7 
18'111 
UIIJ31' PJu,.' 
0~2111 0n.,,,, 
01/1U2l2 
01/111J1/II?J1/1 
0flJrn!l~ 

1Il1/1'1/I11 
U5111 
1III1Il;,n; 
0U167 
I/JU771 
1/J2I5i1'7 

171U~ 

2.1"02 4 

171Ut 
11"U2 

1i180340 111U4 
0801218 117"4 
2I00UIiI 17~"6 

11"'4 
17"4i1 

01/10H0 171322 
IIJru:i.00 117522 
111516 . 

1IJ1/I0466 1Il~27'1 011111l. 21 1/1 11 ' 510 
12I1/111J414 1/JPJ141Z12 
001!14" I/J 1/10021 21 

IA I.KTEIT 
'TEST THAT STAAT SETS QLOCK rl.AG 
I.K1. TST8 '1.1<8 

aMI . ~K2 
HALT tt~ROR, ~1.0CK ~I.AG NOT srT IV START 
SA ~K' , 

,TrST THAT CLOQK 'I.AG WI~~ SET ArTER SU"IQIEN! ,tAIOD 0' TIMt (21/1 MS MIN) 
~K2' 01.'" 'I.KS 

01.'" "8 
LK!A' TSTa '1.1<1 

IMZ LK:' 
INC Jetl 
INC I.I(U 
IoIAI.T 
IF! 1.1(1 

ilS CI.OC~ '~'G ~ET 

iNO, INCREMENT COUNT 
iWAlT sur'ZCIENT AMOUNT 0' T!ME rOR C~OCK 
ItRROR, CLOCK 'I.AG 'AlL£O TO ~[T 

.TEST THAT INTEF!"'UPT ENA!I.! elT MAY BE SET 
1.1(31 CI.A 'I.KS 

TSTS 'I.KS 
BPI. ,-4 
MOV '~48,CC 
MOV '101"~KS 
81T '11111, ILKS 
aNI: I.K4 
HA~T 
IR I.K3 

tSYNC CI.OCK 
iitT PRIORITY 1 
;C~E:'R C~OCK '~AC ANO SET IN'~RRUPT ENABLE 
ilS INTERRUPT ENAS~t SET' 

itRROR IN'£R~U~T tNA'I.E NOT It! 

,TrST TIolAT INTERRUPT tNA!l.r eST MAY BE C~£AREO 
1.1<41 CI.A 'I.I<S 

TST8 '1.1<$ 
IP~ .-4 
MOV U 48,I;C 
MOV '~1ZI8"~I(S 
O~R '1.1(5 

alT 
etQ 
"'A~T 

'~1IJ0f'I.I(S 
1.1<' 

;SYNC e~oc~ 
Jsn PI'lOFlITY ., 
I'C~t;AR C~O~K F'~AG ANO SET INTERRUPT ENAB1.E 
;O~EAR INTERRU~T ENA9LE 

il5 INTERRUPT ENAB~E C~EAR~O 
,ERRnR, ERROR INTERRUPT aI' CAN NOT BE CLEARED 
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M.INOtC·l~·O!KWA.' 
/ Oi!!(w.,', PH 

flJlII.,,82 
I/JiJfIJ,U 
flJl/JlI'14 
flJl/JlI'~2 
IIJI/JI!ln6 
flJl!lll'U 
III iI.,,:J 4 
flJU'.2 
flJfU,'4 
flJill!l!U6 
flJilfIJ,U 
l!lill!l,U 
I/J",,,,, 
IIIIIIIl56i1 
flJIU',,2 
flJlII';' .. 

UI!l566 
1/JfiI1!l"2 
flJlllfIJ," 
fIJI"'", 
flJlII"6IIJ4 
IIIflII/l6U 
IIII11UIII 
IIIt.O" 
IIIt.U' 
1II"tU 
III'",,, 

. IIII·Oat 
111111641 
III rllll 0 44 
1111111104' 
111111"'" 

1II,IIIU2 
111",,"6 
IIII"6U 
l1li111"4 
1111116'1 
",8616 
QJIIJ 1111114 
flJfU7U 
IllfiIIl116 
flJ8IIJ7U 
IIIrllD7U 
lIIillI7a4 
flJIII1I7U 
UI!I1U 

flJ12106 
I!lU1., 
I!lU171 
00!J1II71 
U!J771 
Ul0~'; 
I!lU171 
0f/J!JIIII/J~ 
0e!J2r1l' 
0.U;t 
0,IIIIIiIfII 
0fII11'~ 
11'117 
110402 
0.IUe 
0e01 4• 

01'1IJ" 
U!J171 
1115"." 
I!U7Rlt 
02.Un 
Ill",? 
0Ut,t 
Utell 
U'211i I.U', 
111111 • 
1 •• 15, 
U,,7., 
UI.f/J·Z 
flJfiIf!IlIJIIJlIJ 
f/J1IJ114. 

11II!J1IJ7., 
11'111 
1111 fu15 
flJU1r1lt 
0U1n 
1121" 
lIJu111 
105171 
1111"'. IIJrU124r/J 
lIJ'12'. 
IUJI41!12 
1!If11/J011J 
IIJfUl7!1e1 

~ ~ 

~INE rAEQUENCY C~OCK TEST MAeY11~61~ ll-M.Y~72 1fIJI1IJ9 PAGE 4 

IIJUU4 
IIJI!II!IUI 1'172U 
un,4 111464 
'-7?,4,. 
H7.'2 

IIJI/JIIJUiI 117442 

11"~24 

11'412 
1774U 

rIlI/J2U4 
IIJI/JI!UI 117164 
0f1l1tU ~t~;U6 
rIlllJllUIIJ "17 3U 

1"'~4fD 

1.,7Ut 
177ua 
I8I/JZU4 
I2IflII/lUIIJ 171UfD 
I/JfIJII~U 1173U 
rl!il0UIIJ 1H2'2 
11'Ut 

ITnT 
1.1<" 

1.10 .. 

1.1<'9' 

, TUT 
I.K6. 

I.I(U' 

1.1<69 • 

,TUT 
1.1<" 

1.1(7., 

1.1(7BI 

THAT CI.OCK INTtRRUPT! TO COR~EeT V£C!O~ AOORES! 
MOV nur"X6 
MOV 'UI,CO 
MOV 'I.K", 'I.I< V 
OI.R '1.1<5 
T$T8 '1.1<5 
BPI. ,_4 
MOV '111,'1.1<5 
CI.R '" 
I Ne '" INt I.I<'A 
"'AI.T 
III' 1.1<' 
TUS '1.1(, 

~srT PAOCE,SOR PRIORITV· ~ 
.sr! u~ VEQTOR RETUAN POINTER 

',YNO C~OCIC 
itNABl.f INTERRUPT 

,WAIT 'OR IN!t~RUPT 
it~~OR. INTERRUPT '411.£D To OCCUR 

iENTfA ",EAE I' INTER~UPTfD 
aMI 1.1(4 
IoIAI.T· itAROR. INTt~RUPT NOT CAUSfD BV CI.OCK 
IA 1.1<' 

THAT CI.OCK wil.~ INTt~RU'T WIT~ P~OQ"SOR AT PR10~J~Y , 
QI.A 'I.I<S 
TSTa '1.1<1 
"1. ,-4 
MOV lIIBur".~6 
MOV t24I,CiC 
MOV '1.I<f.,'I.KV 
MOV 'l •• ,'~KS 
CI.~ '" 
INC 'el 
INt: L.I<U 
IoIAI.T 
III' 
TSTS 
IMi 
Io4AI.T 

1.1<6 
'I.~S 
I.K7 

IR 1.1<6 
THAT CI.OCK WI~1. NOT 

CI.R '1.1<$ 
TSTS '1.1<1 
IP", ,-. 
MOV "U"F'.~6 
MOV 1III11,ce 
MOV 'I.K18,'I.KV 
MOV 'lll"",KS 
TSTS '1.1<, 
BPI. 1.1<1A 
NO' 
NO' 
eR 
!o!AI.T 
'R 

1.1<8 

1.1<7 

.nNO CI.OCI< 

;In itA IORITY , 
isrt UP VECTOR·RETURN 'OINT~R 
iENABl.f IN!t~RUPT 

'WAIT 'OR INTERRUPT 
tERROR. IN!t~R~PT 'AI~ro To OC~UR 

iENT!R H[AE I' INTERRUPTED 

it~ROR. INTERRUPT NOT CAUSED BY CI.OCK 

tNTERRUPT WITH PAOQE,SOR PAIORITY 6 

iSYNC CI.OCIC 

tsrT ,RIORITY t 
.. Sf! UP VECTOR RETURN 
itNAB~r INTERRUPT 

,WAlT 'OR NEXT CI.OCI( "I.A~ 

,Q!V[ C~OCI( EXTRA TIME TO INTtRRUPT 

itAROR. CI.OCIC INTtRRUPTEO WITHOUT Io4AVING PRIORITY 



M. A. INO'C.1~eDIKWA.A 
O!I<ltIU'.'11 

LINt 'AEQUENCV CLOCK TtST MACYt~~'1' 11.MAY.72 1ala' ~ACE' 

811732 .""1 17'240 
.,1736 1"771 11'242 
81.742 U131' 

..zu~ 
aluulIJ 
I",jet 
IIUUIIJ 
11'21t 

~7111J28 
1712U 
171212 

,TEST TH.T CLOCK WILL NOT fNTERRUPT WI'H 'ROCE~SR .T PAIOR!TV , 
LKel CLA 'LKI 

TITS 'L~S 
B'L .e4 tS'NC eLOC~ 

MOV 
MOV 
MOV 
MOV 

LI<14. TITS 
BpL 
NOli' 
NO~ 

.au,,., .. 
n 41,QO 
'L.~"f·LICY 
'~IJII"L;KS 
'LKI 
LKIJA 

8Ft LK' 

iSET ,RSOAITV ~ 
tStT U' VCQTOR RETURN 
iEN.I~r INTERRUPT 

tWAIT 'OR NEXT CLOCK rL;AC 

fGIVE eLocN EXIRA TIMt TO INTERRUPT 

1111187.4 
IIJlIJe7'. 
IIIe1,6 
"1111764 
1IJIiJ1I7'2 
"ern16 
tIl'UI!I. 
tIllUua 
UUII4 
"IUe!6 
"'U11 

"n7 •• 
"U7H 
",17'7 
IU111 
U'71t 
11137' 
.'U4-i ""24, 
13'''4''2 
"lIn~ ",,,,'1 LKIS. HALT fEAROR, CLOCK lNTEAAUPTEO WITHOUT H.VING ,RIOAIT' SR LK8 - . -

IIIIJUU 
111"16 
"'UU 8nn4 
e.",:s. 
IIIJU:S4 
eU'4' ".U •• 
I11IU,4 nun 
I"U64 
UUU 
UU'4 
811116 
1113." 
I11,UU 
Inu, 
IIlflUU 
1t1U4 

I,UU 
I.hu 
l'Ut6 
IUU' 
I.US4 
I!IQIUU 
II.U·2 
IIIIJ12,'4 
IIJIiJU46 

I", 

a8!l'17 
115177 
un1' 
aU7rZ!6 
13;'167 
121'861 
8U7" 
IU711 
IU1.' 
IU2" 
1'.,lUIl 
la.761 
1.141. I""'. 1'1744 
8227.' 
lIJ't482 til, .. ,. 
".nt 
1",,77 
1"'711 
1111113" 
I,!J,71 
I,..lf 
18!J171 
ul4,i 
121, fIJ ill/! fJ 
8'flJ1U 

'T~ST TH.T CLOCK I~TtRAUPT PUSHES eONorTION CODES AND PROGRAM COUNTER ONTO STACK 
LK" CI.A 'I.ICI .. - - -1712.60 

117U2 

IU2U. 
IZJrIlUU 
IIInu, 
UU" 
IIJIJ.UIJ '.12 .. 

171~" 
H1UIIJ 
'-1t114 

TSTS 'I.KI 
jPL ._4 
MOV 'IU,.,." 
CLR BU'~ 
tLA BU'I 
MOV 'I.K.A"I.ICY 
MOV .,II"LKS 
MOV '2811,'0 
.S£CISEVlsrllltN 
WAlT 

1 .. 1:1,7 fJlUU 10K'" eMP . . 'EQ !III""lIlJrl 
L.le9, 

HALT 
alit I" •• t 111'1' LI<'BI CMP 
StQ 
.... LT 

I.. Ie 9 
'1.I<U.BU'2 
L.!eU 

8" LK9 . 
.TEST THAT REseT 'ETS CLOCK 'LAG 

iSVNe CLOCK 

is!T UP VECTOR RETU~N 
itNAaL.r INTE~RU'T 
;an '''IO"UV ~ 
iSf!ALL CONOI!IONCODES 
iWllT 'OR INTt~RUpT 

iE"ROR 010 NOT PUS~ CQ"R!CT cc ONTO $TACK 

jE~AOR, 010 NO! 'USH COR-tcT PC ONTO STACK 

117162 
17''''4 

I.Ki', CL.A '1.1(.iC~EAR CLO~K r~.c 
TIT. 'I.KI 
111'1.. .-4 

17"''' eLl'I 'L.KS 
AUET . 

117142 TITS 'L.KI 
8Ml LieU 
1oI.I.T 
8R I.KU 

~\ 

tWllT 'OR CLOCK 'L.'Q 

iSRQUL.O ~L.EA~ ~LOC!( 'LAO 

it"~OR, REStT OIONIT CL;EAR CLOCK 'LAG 

r 
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MAINOEC.l~·CIKWA·A 
Oi!I(WU',PH 

~lN~ 'A~QUENCV CLOCK TrST MAOYU',61~ U-MAY.72 11!111!19 PAGE 6 

,TtST LINt CLOCK RE'rA!ABl~ITY 
,MAKE SURE T~AT OVtA TWO EQUAL PERloOS 0' TIME 
,TWE CLOCK PUTS OUT TH£ SAME NUMa£~ or '~L'tS 

SIIIU!!111 13111 5111 fi!IIj LKi11 C~R _I iC~t'R 1" TIMe COUNT 
IIJrUU2 13111'1110. C~A ~1 iC~tAR 1~' CLO~K COUNT 
I!IfUU" 11112761 1!II1I1!I~"1II ,.,us. .. MOV .14"eC iary P~JOAITY ,. 
fIIl1IUU 111'''1'1 17'rlJU C~R 'L.ICI 
fIIIUU 1157'7 1"012 TSTB 'LI<S 
uu. '2 UI!I~" ip~ ,." 
fII,U'" fII "' 111 71 "''''III'' CLA 'LI<I 
0111U" UI!l717U7'81ii Tnl 'LI<S 
011112'" 1III1!137.; . I'L. ,.4 ilVNC eLOCIC ~NO TIME TO MAME 'URE 
fIIlUtJO 1IJ."71 17171i elLA 'LKS 
Siun U57" 1"'66 LKUAI TST8 'L.K' ;IS eLOCI< 'LA~ ~ET 
fIIIU16 1III111II!I* .. "L LMUI ;NO 
81U .. 1II11Z1J tNC '" ;.1 '0 CL.OQK e~UNT 
l'l2l2 11111.7 "'tn. CL.~ :~I<S jC~E'R CL.OQK l~ SET 
81U" 11.521, LI<i181 INC ;. '0 T(ME COUNT 
IIIU3I lII'U7I .NE L.MUA jArftEA' UNTIL. ~ •• I 
IIIiIUU 8"'11 C:L.R 

'" 
jO~EAR 2NO TIM, COUNT 

0112'" 131'81112 CI.~ 112 ic~tA~ aND CL.OQK COUNT 
emnt "'~11I71 "16'42 CI.R '1.1<1 
II1U42 U',." 176736 TITS '1.1(1 
"lI ... UII7I IPI. ,.~ 

111'$1" I.,.,t 111731 CI.R 'L.I<I 
IIIU'" 1II11t u.U~ TITB 'I.ICI uu .. un" IPI. ,-4 iSVNC e~oclC INO TIME TO MAICE sU~£ 
lIiiitl ""'1 l1tru 01.111 '1.1<1 I, .16' """1 11.711 LKUC I rITa '1.1<1 jlS CI.OCK 'LAO 5ET 
II1U1I " ... a 'PI. LMUD IN" . .II,U," 1"alJ INC u ... , TO CLOCK COUNT 
IIlIU10 1"17 116782 cl." 'I.I<S iC~EAR CL.O~K l~ stT 
IIlnti lIeUIIlI I.KUO I IN~ Jet ;., TO TIM~ COUNT 
1I1l114 111.1371 INI: ~I(UC "Rr~EAT UNTIl. •••• 
8.n16 1112111182 CM' ~,. JC2 tl! 1ST CI.QC~ ~OUNT EQUAL TO 2NC CLOCK COUNT' 
1II'~iSt· 111.141112 8U LKUE jVn 
IIIniS 2 ."£11111 WALT ftIllROA. CL~CI( ~L.G OCCURREO olrrEIIIEN! 
II1Ui4 11111171' IR L.KU iNOMIE. 0' T1M'~ IN EQUAL ',AIODS 

" 



MAINotp·1~·D.KWA·A 
I)~ICWAAI'U 

IIIUU6 
IUU4 
U1316 lun. 
I.un 
1.1344 
88t",. 
e'U'4 I.n .. 
e.UU 
I,U" 
•• i~1' 
IIU'. 
88;'4 •• 
81~4n 
1fu'4'~ e'1."'6 efU.4U 
elUdz 
1ltU.414 
etU.4U e.uu 
11.14'4 
e"'441 
IIIIi442 
0"4" 
0'1412 
81l4'4 
0'$412 
1111$4,4 . "14" 11'\411 
0,,412 
IIU4'4 
el1.4" 
e'UtI II",,, 

I"'. 

IIIU161 
111""11. 
1II(1"I~ 
IIIU111 
111$17.' 111.,,,,, 
11"" U.",. 0,5"" 
1151" u.," 
IU,.'1 
"'211' lI.n1. 
""411 
"'.211 ".111 a 8"."11. 11;"82 
IIIU1'? 
IU161 
11',71 
11'717 
11131' 
8 •.•• '1 

"'"' 11.", 
IU111 
"'U' 'fU',· ".,4' 
"1281 
8 •• ,82 
lII'1II12 
111.1412 II,."" III""~ 

~INE r-tQU'NCV C~OCK 'tST MACVi~~61. 11.HAV~11 lel e9 'AGE 1 

nuee s.7~~'2 

811~1~ UU!!IIII 
II"'" 116136 1'.0$4 .-. 
lUUI 

11 .. 12 
11.010 

IIIIlIue 1ft686 

2lu~n 17t'64 
UIU,2l 11t4!J2 
17UU 
1,"44 

1Un. 
Utna 
IIIUI 1"~~t2 

'TtST~INE CLOCK AE'EAr.~I~lT¥ wtT~ tN'E~AUPT 
LKt1EI MOY 'I •• ,g; ilCT '-rOAITV ~ 

CLA~' iC~,lR 15, TIM~ COUNT 
CL~ *, iC~'lR 1~' t~OCK COUNT 
MO.Y ''''Ki1rl'.LK~ 
MOY "", "J2 
OL~ '",IC, 
Tna '",KI 
I'", ',-~ 
O"'~ .",KI 
TlTa 'L~.' .ftL ,-~ 
MOY """LKS 
rNO ". INC ,-. 
... LKua 

LKU', tHO ~, . 
. AU 

LKUG' CLA 
"LA 
MOY 
MOY 
CLII! 
TITB 
.,~ 

. CLF! 
Tlta 
i'~ 
MOY 
INC 
'Nt 
SR 

LKUIoII tN~ 
. ATt 

LKUJ' CM" no 
HALT 
aA 

~, 

•• iLKUfII"LKV 
" .. ,2.11 
'1.1<, 
'I.K' " .4 
'I.IC' 
'1.1<, ,_4 
:i"I,'LKS ;-. 
",KUJ 
~a 

"l,n 
I.I<U 

LKUe: 

/\ 

UVNC el.oclC 

i"NC eLOCK aN~ TIHE TO HAKE ,gAt 
'EN.tl.r IN!E~RUPT 

,wal' '0" QI.OOIC tN'£II!RUP" 

iQ~E.A 2NQ TIMI COUNT 
fC~E1A 2ND CI.OO~ COUNT 

,nNe eLI)CK 

iSVNoel.OCK I'~ONC TIHE '0 MAKE SUAE 
iEN.'~f INTERRUPT 

,Wll' 'OR QLOCK IN'£~RUP'I 

ilS lS' CLoclC QOUN' £QUA~ '0 2ND C~OCK COUNT 
tV!' 
'ERROR! ~"'OCK INTt"RUPT oceURRED Dlr'£~ENT 
iNOHIE~ 0' TIM'~ IN tQU.~ ~ERIOCS 

I""', 
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MAINOEC.1~·O!KWA·A 
OiICWAA', P11 

~IN~ '~EQVENey c~oeK TrST MACY11;616 10.MAY~7~ 1~1~9 'Aot 8 

.TE5T C~OCK ACCURACy 
,RING BE~~ ArTER tACH 0' 'fRST", l !teONQ INTERVA~S 

~rn". IIIU11. 0212U' 
'RINe B£~~ A'TEA1aStcOND INTtRVA~ 
~K 21 MOV "U".~6 

~'UUl 'U'1'1 1165,111 MOV IE C1, "'" 
'IUl' ",4161 ~lflU2 JS~ "'.UMI: iir~~ "YEA 1 ,tCONO 
uuu Ilu,arb 1'.''''' f'40V SEC,.,,,,,, 
lIlun. l1li4161 1118IIl142 JIll! ",.UME iar~L .,T£III 2 ,£c~ 
uuu ~U1aI116~6fJ f'40V S,C,.,fUl 
,un. 014161 'U2.n JIll! ",. T1 ME iar~L "YEII! ~ 'tc~ 
UU41 ,u,a, H"'" MOV S,~,.. 88 . 
0'U44 a, .. ,., ",'Ui JSIII ".TlMI: j8f~L .'YEIII .. 'tc~ 
11181"0 'U1.iI 1'.~" MOY ncs..n 

iBr~~ l'YEIII , ,tc Inn. 1118'161 IIIIIIU2 JIR ",.TlME 
IIIIU61 III", •• 1,"32 MOV SEC'."~ 
lII'U64 III".", lIIuie; J.~ ",.TIME iar~~ l'T,1II 10 s~c ,RING Bt~~ AT 11 "eONO INTtRVA~~ l~ tANi IN~ ItTWrEN IN1EIIIIIIU'! ANO NON INTERRUPT MootS 
aIU" ~U1ai 1"1" MQY ".:s, ":J 
BIU1' 1II~611U s.1'~U ~KUAI MQY "cu, Jell 
IIInu. 1U41t1 IIII11Ut JIR ",. TIME 
amtl4 ~ •• ui INC lila 
Bn.,. 

""U1i INI: L,l(ua 
aiUlI a,31' ",111,.2 MOV ·.'2.u 
1II'''t4 ,.1"" IU OOAIiN '.16 • 1'.11; IIIntT 
.. "tI 111"111 1.01l1CI J'~ "" Cll .,un .'12' NOli 

"U14 .... u NOli 
111'0 • ."1.' NOP 

·81U'. Ill"", GOAGNI SR I.IeU 
,RING B£~1. A'TER ~. SECONDI ustNC C~OCN '~AG (NON INTEIIIRU,T) 

lIIun B~61a. .17un 1.1<1281 MOY SECUI.'" 
"U~6 fIlI!"1 ~ 7U,U I.l<ue i CI.III ,~I(' iC~EAR CI.OCK ,~.c 
•• 1642 U'," 17i3U T$T8 'I.I(S iWAIT 'OR ~1.0CK 'I.AO 
11""6 1181" - ... 11111. , ... 
8116" ... 211 INC '"~ i'tNI$~EO l' SECONDS' 
.lUna IIIU."~ SNE ~I<ue iNO 
111m., .. 111!11 1'UU TSTs 'TeIR ,yrs. IIIING BEl.l. 
"m6" UU1' SP~ .... 
~1U662 IIlU7'1 ZRlIll,e1 17~:S~2 f'40V 11121117, "DBR 
a,u,. 1II111/J14~ BR ~ICU. tRING 8E~~ EVERY 11 SECONDS 



MAZNOEe-1t-DIKWA-A LINt r~£QU~NCY CLOCK TCST MACYU',616 U ir MAV,,7i 111111119 IIAOt: 9 
D~!CWAA'I 1'1 

,THIS ~OUT1Nt AINGS BELL AT !NTt~V.L Dr'~~M1Nt~ IV R£GIS'£~ ~ 
2181612 fII12717 fIIurn lHU6 TIMEI MOV 'TIME2"LKV ~$fT UII VE~TOR RETURN 
fIIn7'HIJ fIIU161 UtlJ2t11f11 HU7rt1 MOV '1ll,ee isrT I'~OCE~SOR PRIORITY ~ 
fIIrn7r!16 fII~27't. 1110000Urtl Ht27rt1 TIM£ll MOV '1f11"'~KS iENABLE fNTEARYPT 
2181714 1IIf/J~rtlfII~ WAIT iWllT 'OR INTt~RUIIT 
f1111716 fII(UJ1'~ IR T1M£1 iA,yeR SERVICING lNT£RAU'T RETURN ~tRE 
fIJ'u7tIIJ ~"aertl TlMEll INq ••. iTtl' 'CR COUNT DO Nt 
RJrtl1722 f11111t4f111 IEQ ,+~ iVtJ 
flJel1n4 IIIrt1"rtlfII·2 RTS iNO, WAIT 'OR NEXT tNT~R.UII' 
1IIe117U 18'711 11tnO niTS 'TOIIil 
01JS.7U 1IIIfII""' '"1. ,_4 
fIIn7'" IIJU111UfIIU7 11U'rtl MOV ""?,.YDBR OUNrJ !!IELL 
flJrtl17';' IIIU6~t CMII ct.+. u»+ 
°117'4 111'1121111 lilTS '" fIIm7'·6 "U131 etVIt tIIlt/lQJl~ PWRil MOY '~WRUl't"U 
flJrtlt7!!' flJlUrtlfllrtI HALtT 
f11ln,." fIIU?!lI6 fIlUU' "WRUl' , MOV 'Bur,.". 
flJrtlt162 012131 fllfUH~ fIllIf/J tII2 • MOV 'I'W",,'124 
flJm1'rtI fIIU1f112 uaut MOV 'MSGS.. "I 
flJfU7'HU"" l1UU HI'E I TITS 'TCIR 
fIIUlUfIl UJU1, .111. TV"E 
flJl/J2,,2 1U211 11Utll4 MOVB (2)·"TOBA 
flJrtllf/JU 1111'712 TITS (2) 
flJfUflJU ".U1~ SNE . i'Vltt: 
enaU IIJrtllIJlfIIJ ~ESe:T 
fII,11IIS.4 fIlrtl'1f1 2.7UIIJ' "'MP I.I<"U" 
fIIUIU ".,IUI' TERMNL. " 

IIJIIU' "YEAMNL·~fII' 
IIIl1n. • .. n. eu,zl III 
011112 .'"111' BU'11 " f11l1d4 .'.IfII. BU", III 
8'h" 0,!lIU' 11141U2 ""un MS01I ,ASen (,'>(,Z)/R!STAATtNO A"ER A 1I0WER 'AILUREIC~S)<l2) 
flJIIU4 III'UI'; 844,.. 11143516 
fJlIS.42 1IJ~'4.' IIlU". !/JUt,., 
fII"". fIl4.441 ·IIlII.411 Uns,7 .nu. 'nu, tlJ4U4' eH", 
'IIU4 fIIUU4 uaUI "'11' fII,2S,'2 ifill 

1Il"'I, ,ENO 

t"'i <,-\ 
~ 
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M4INO~C.1~.DIKW4.4 LiNt r"tQU,NCV CLOCK 'EST MACVU',616 111JaM4V.72 Sofll19 ~.OE 11 
Oi~WA4~P1~ SVMBO~ T4 ~, 

Bioi'" (UlaU4 BU'~ '12121 lIU'1 "Ull ce • S,7111. 
t:van erlllue CYCU 1U1II4t GOAGN ,IUII ~KS "In.~ 
I.K!UT IfII8I3ZIIl LI<Y unit LKS, Ifnl4 LI<I" '1I1U~ 
I.KU IIU" L.I<UA IUUU I.KUB eeu.·' ~K ~e IIIfUU 
I.KUD 'IUII LI<Ut: "UU !-KiSor "'4'~ I,;K 11' "1~S.1 
I.KUH 'rII1~'" I.KUJ '11114'~ ~KU '11l1li4 LI<!2A .tJ1~7~ 
LKUS nUll LKUC lIIIun loKI , .. it4t LKU , .. ~,~ 
\.K3 ,11311 I.K4 l1li114'4 1.1(1 'II'" LKU ... ~~~ 
L.1<!lB 'I'". .LK6 II"" I.Kf. "'611 LIUI 1 .. 641 
LK1 III." LK'4 '''7,1 I.K7. ""26 LI(8 ,,,7iSl 
LKU "",. LKIa "UII 1.1(' IIU,. LICU lI,iil 
L.K9, nUll LOGlt: ·"U2I M,OS. "U. NO" • 'In~. 
PWRUfI 111'" I' Will' IIV4. IECa. .·.U~ lEU' ,.nzl 
,(~, IrIIlUt STA'" "'81" TCIA .... ,I fOBA ·"'i' n"MNI. Illua. ~IM' 11,171 TlMU IIU •• '1'1 MEt .1'7 • 
TYIII&; 11111,,.4 I • II 113 

'''AOAS De:n:eTED I I 
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