


KIM HINTS 
Since you and your KIM-1 1re relative strangers. we'd llke to help 
you get bitter acquainted. The materiat in this P1mphlet will 
an.wer qu•tiom that are frequentlv asked by a new KIM·1 user. 

-------ANSWERS TO POPULAR KIM SYSTEM QUESTIONS --------

1. IS IT POSSIBLE TO OUTPUT DIGITS OTHER THAN 8. HOW DO 1 SET UP MY KIM FOA AUDIO CASIETTE 
HEX TO THE 1 OUTPUT LED'S? RECOROING AND PLA YBACIC? 

Sinoe the 6602 11 do1ng •II segment decode Incl multi· A number of K 1 M-1 customen have reported difficulty 

plex, it is pottible to disp&.y •t. oth..- th•n hu on • in ach.eving correc:t retulb for lha sampki prablem 

7-...,,.nt '•*"•· A pwudo 1lpflilb9t h• been devel· 
shgwn In Sec. 2.4 of the IC.IM-1 Usar Mlnual. In mdi· 

oped 1nd il disp&.ylld in th• 7-wgment dispby of the tion, some customers h;slllfl uperienced prolllttm1 in 

K 1 M in o1 scrolling m..-n„, rec:ordi ng or pllyt.dt of 1ud io c.ssettes. (Sec. 2 .6 of 
th• 1( 1M·1 User Mlnu•IJ. In •II ct!llM, the problerns 

2. WHEN HANDUNG THE BOARD. WOULD THE 
h•e been tr.:ed to A 1ingl1 cauw: iht illld'l9ri.nt 
setting of the DECIMAL MODE. 

STA TIC HAZARD BE RE LI EVED 1 F ALL EDGE 
TIW m4>2 MtCroproc:etsor Anay ultd in the KIM-1 

COHHECTORS WEAE SHORTED TOGETHER7 
system is Clf)lble of CJl)l~ing in 111her binary or 

1'hl sUitic probhtm1 •• not• sarious once ehe der,i.ces dectmAI 1rithlll9tic modl. Thl protr..-wner mu11 be 

•11t insto1lled in th• P.C. b~rd. Jult be sure to use oamin that the mode ii Hi.ct.d conmly for ttie pro-

vrounded 1001, and to di~r!ll' your•lf to ground gram to tw euc:uted. Siooe U1o9 •vmm m-v ti. in 
befon touching 1(1 M or rhe ~ circuits. ei1her mode after initial power-an, • specific 1c:tion ii 

Hqu1red to insur11 the ~ll!CtiOn of the correct mode. 

3.. WHAT TYPE OF LED READOUT IS useo ON SpeQfi1;9lty, thl rnults pndic:tld for the sampki 

KIM-1 FOR U11. •~lGENEAAL COMMON ANODE problem CSec. 2A• 1re blMd on tN ••umplion that 

OR CA TiiODU tht sys""1 is oper.-.6ng in the ""9ry ll'ithrn.tic modl. 
To insuni th•t this is the QH, insert the fotlawing 

USE MAN·72 Type displlJt'S, wo1illble fJom m1r1y manu- key sequenr;s pl'ior to th• kiry ope~ions shawn •• the 
facturers. Gener•I oommon anodet should wo~. bottom of Page 11 of the K 1 M · 1 User Manual. 
althouigh vou mav find 1nten11ty differences between @7 thern. 

1§1 &/ fil fIJ 
4. WHEFIE CAN 1 GET MORE 44-PIN EDGE CON· &E1 f§J/§] 

NECTOAS FOR K IM? This 119qumc11 l'l!ffts the dec:imo1I mode llolg in the s ... 
The connector it 1 standlrd Plrt - voo '*' ordar • 

tus Regiltar ptlor to the eueutlon of the sa~le 

Vectar Na. R 644 from most el«tranic supply houses. Ptaw•m. 
The connector is also uni..:! bv matt Radio Shlck TIW 111me key teQUel'lee mav be inserted pr1or to the 

stores ,.., Part No. 276·548. key oper••~ns. s.hown on pages 14 •nd 15 for audio 
CMA1tte 1'9CX>rdiing and playback. Thw. CJP9f'ltions 
will not be perform«t co"9Ctly if th1t d9Cim•I modl is 

5. ARE THERE ANY INTERFACES OA PROM PRO- in effect. 
GAAlßlERS AVAtLABLE WITH KIM TO flROGAAM 

In gener1I, wh...,,.§Dfl'm tl to ti. eucuted EPROMI Ofl TO DUPLICATE PROMI, in rnponH to the G it.y, tht P"Ollflmmer thould 

No, not yef. insurt tholt IM oorrec.t •ithmetic mod• has betn .t in 
the t~tul regiJtar 100f11 prior to progrMn PKUtion. 

&. ts THEAE AN 1/0 EXPA•toN BOARD AVAIL· 
ABLE1 9. HOW 00 1 SOLVE AUDIO CASIETTE INTERFACE 

PR08l.EMS? 
Not yel ... ioon, w. hopt. A. lnsure thiitt mtrnorv IOColtiion OOF 1 h11 bMn 191: to a 

waluc of 00 befot't rKordin1 or Pl-VinG bAck the ~pe. 
1. tS THeRE A BOARD AVAILABLE TO MAKE USE Thi5 is tht source of 90'- of 111 ca•Htt problems. 

OF MEMORY ADORESSES IM00-13FF? e. Mis,..justment of the w1nable rwistor CVR1l in the 
Check me 1•K1~·· •rtlcll! (iäue #4, April 1, 1977, i;.nsette circuitry is o1lmost ,..,,_,. • problsm. Any 
page 74t entitjld '1< IM Memory bpem;on." iettlng ne11 the otRter of its ro ... ioon -411 warll fine. 



C. Mlke iUt't lh.lt +12V ii connected during playbKk. 
NOTE: •12V ir. not r-.quil"lll for reciardtng, so 1 lack 
of +12V will result In good recxirding but no pl1yblck. 

0. lf tha dl!lpby frequantly rel ii;tt1 ~n9 ff ff. 
the fault is pralMbly in the taP1 unit itsell - not the 
KIM. Uling poor qu1lity cmlllttms is usu.ilv tc bl...-. 
Some eassatte reeordltl's h9W! such poor pawer filtering 
Oircuits '"- thev will wcril. fint on bltteriH, but will 
not wOft Vnlh an AC ada~r bec:aute of hum induced 
durir141 fecord or pl1ybadt. T•PH lhould .twa\11 be 
rewound t.fore ~moval from the m1chine, li a finlll"· 
print an U.. t ... will result in •rrol'1 on pt1ybtdl;. 

E . M.-Ct ture thn onlv a lingte 9round line ii run from 
lhe KIM •ound lc lt.. blr~I cf the microphorw input 
of lbe CISIMttt reccrdltr. UP9 the t.rrel of th9 •r· 
phone output \M9oundtd. TM thißd 1roortd the Line 
to the earphane mould be attKhed 10 •ound an KIM. 

F. ProblemJ of play1ng a l6P8 teCDfded on ooe K 1 M 
5\''1mm bldc cn anothlll' tyitem or 1 different Clil9tte 
p1...,..,. ain usually b9 sol-..d by adjusting the head 
ldiuitmtnt 1craw on the naw CllS.U. NCOfder. Plav 
ti.dE a anMtte racordad on the old dadc. on t"8 naw 
machine 1nd adiU1t th• he9d tcrew on tha IMIW mac:hine 
fQI- m•11;irnum volum11t. Th'9 ldjul:tm.m is eQMCi•lly 
critical when Uling the SuP1rT1pm prcgr1111. 

10. HOW 001 SOLVE TELETY.-E PROBLEMS1 

A. The most common problem is that ttw 1vrtam don 
not raspond to a rn.rt-f'uboot 11QU•nc11t with • model 
33 Tetetype. Thd can be füced b\' removing th& wire 
connactad lO pin R on IN- KIM •PIMication connector. 
connecting • 410 ohf1I mlstcw to tti.t Mr-9, end con· 
necting thl otN!f eod of th• rftlttor to th• +12'11 
1Upply lt pin N. 

KIM 
N ..._ ___ „ TO t-12 11 

B. No infonn1tion is n1ilolble on connecting other 
Teletype modlls (1•. 28, 321 to KIM. 

C. Sch1metie1 fol' int.rf1cing KIMI to •n RS232C port 
n In 1he April, 1978 ''8ytll" l'l'l'IUlne and iin the first 
iSIUll ol the K•M ...., notes. (Reproduced below}: 

+5" „ 
KIM•I 

1.111. 

lt~ .... ---. f __ .,,.,,,,,.,.__-< 1118232 

• e." 
(~D tMI' WOllK AS 'JIUL !) 

D. Oth9r common sources of Teletype problems •rl! a 
short c;irQlit in C6 or a burntd"'°ut 07. SlgMI traci"11 
with a 'scot>t should rt'1911 tt.M probll!ms. 

2 

11. HOW DO 1 SO&.VE PAPER TAPE PR<*.EMS? 

A. K 1 M-1 's 1111,,,.ing • dalll! code in 1975 an die 6502 
will not ni.i pmper tape correc:tly. TM• CPU's will 
be f9Ploll»d by MOS withcut charge. Tom Pittm.,,·r; 
TINY BASIC will ncl werk an thllff machin11S eithtr. 
The prcbll!llll CCClll'S bec.lu• urty venions cf th9 pro· 
cnscw did not sei the zero Hag r:arrll!C:Uy on TXA, 
TV A, TAX. or TA Y instrur;ticns. 

B. When using „ Te11a1 lnstrunwnts Sil•nt 700 d;iiw 
terminal equiPl»d with digital CMRltes or other highH· 
qJMd paptr tape d9ViCM, 1 Q (peper ~ dump) mlV 
be performlld lt •nv sPMd illCCeptabl• to the data 
tl!l'min•I. but pl-vblck 4through the L command) rnu1t 
be 1t 10c111. 

12. WHAT DO 1 DO ABOUT OTHER PROBLEMS? 

A. 1 f the RESET on K 1 M '*'* only a Mngla dl9it °' 
segmen1 10 14ght on the display, th9 KIM mUit be 
retumed fcr ~pair, 

B. When in doubt, check •II power supply volggn Off,,,. KIM botlnJ, not lt the power supply termiMIS. 

C. Whan software .works Sl„ngely or 1111'.tictl ly, 
deci1n1llb•n1rv mode probl11tl'l'li may t. invol\lld. 

0. Ther11t i,; •n error in th• KIM ReMdant Aswmbler 
m..-ual „garding tht lddnmas for the 5Vmbol table 
'l'täorJ. The wector loe1tioni •re DF, EC, E 1, E2. Th~ 
text ir. i ncorrect, me eM.Smple '' CGrrec1. 

E. Problems wilh KIM-213't which fa1I the mernory 
tfft praoram can a1mos1 ahrr•vs. be 1taoed to exeessiv• 
cable length between lhe KIM-1 and the KIM-213. 
Any cabll! should ti. 6'' in lenglh ar less. 

13. MtAT ARE THE IUM SYSTEM POWER SUPPL. Y 
AEQUI AEMENTS? 

KIM 1 - Mitl'OQJmputer Ba.rd: 

Aacommendad: 1.2A +5V t5" 
100 mA +12V ±5'lli 

Tht actull P<MK maasurlld rantn 700 mA to 1A1t 
+5V lf1d the K'hli~ic indiuting 3A lt tflfllSformar 

'' incorrect. 

KINI JA-8K RAM M.moty Board: 

Rtcommtnd.d: ~V, 3A 

Awerl!ll COl'llUmption QllCUl.ud i.s •bou'l 2.4A. 
Bmrd hli +SV f1111U ... OI' ~ing unregua.Ud +8 to 
+10VDC. 

KIM 4 - Mother Boerd: 

Con!klmption about 200mA. Board hn +SV reeul• 
tor eooeptlnt unretulllted +8 to + 1 OV OC and 
• 12V reogulalcr .c;i;epring un,....1„_. + 15V DC 
to suppgrt bcrth KIMI .nct KIM •. KIM 4 has 6 slots 
fof mtmory •xpart1ion with 1( IM2 ll1d 1( 1 M3 ind 
hence • tot.II power IUPPIY requ•rarn„t ii 1 c:umula
t1ve walUll dependent on KIM..Syatem configuretion . 

14. WHATSOFTWARE IS AVAILA8LE1 

Th& foHowi"9 10ttw.f11t is .vail•bl• for use with the 
KIM-l ind/Olf othtr Cli02·t.Md svstems: 



1. Tiny BASIC - runs in 2K. $'6 for pep1r „PI froin: 
Tom ~ttman 
Box23189 
San Jose, Califomi1 96153 

2. M•ny ""'" llllCI othlf informet1on in the l<IM-1 
l..k8't Group NewshtWr, S6 foJ 6 isluei: 

Eric Rehnk• 
109 CentH Aven\111! 
W. Norriton, PA UM01 

3. An umllent O'ies& playing program whic:h runi 
in 1K. S10 

MICROCHESS 
27 Firslbrok• Rd. 
Toronto, C~NADA M 'E 2L2 

4. A good group of games plu• an .ntffmedilte-tewel 
l•nlJ..I• c:alled PLEASE for l<IM-1 - $15 from: 

THE COMPUTER IST 
Post Oftiee Box 3 
S. Che4m1fotd, MA 01824 

5. The 8602 Pn;11,...-ri E:icc:hlnge 
2920 M01n1 
Reno, NV 89509 

6. Mlero Software Specillisu 
2024 W•hington Street 
ComllM!1'1:2, TX 76428 

7, l<IMATH, • C0111CJhtta floating.point math pack1911 in
c:luding both sourc. Mld objact c:ode i-1 1111ait.able from 
MOS TedN1ology fOJ $15. 

8. A 4K wer1ion of FOCAL. a IASIC-liQ interpreter. ancf 
a 6K Resident HMmblelte•t Editor. bo1h wi1h 101.uce 
llttlngs and object code on KIM C*SlltHe °' Pll)er t.pe 
•• 11111ilable from: 

ARESCO 
314 Second Ave. 
Haddon HeigMs, NJ 08035 

Tht FOCAL is S6D and the ISMmbler/Ed'tor is $70. 
A complet• infgrmation pac:kage i& $2. 

9. An BK 'W'lrsi<Jn of BASIC for KIM is nailabte for 199 
frorn: 

JGtuuon Computlng 
123W. Wlthi"tton St. 
Medina, Oh lo .W256 
4 215) 72M668 

10. "FIRST 8001( Of l<IM" i1. a eollection ol g1111a, 
ulllity Jll'OIJ"ll'M, hints •nd kir*1. et~. 11BD pg1I. 
19.00 plut SO.- POi.tage from: 

ORB 
P..O. Boic 311 
Argonna. l ll 60439 

INTERVAL TIMER OPERATION 

1. OPERATION 
1. Loadl111 the tlnw 
The divide rate •nd intenupt option enab•aldiublt ,„ pro
gr1mmed by decoding lhe IQSt sii.'I ihc.t addreu bits. 

KI M SUBROUTIN ES 

CALL ADDREll ACTION ARG. RESULT NOT ES 

JSR AK 1EFE Check for - A A = 0 = Key down 
kev depreu.ed A. *O „ No Kty down 

)( a. y lost 

JSR GETKEY 1F6A Get key from - A A > 15 iflegal 
k-vboard or nci lcey 

JSR SCANS 1F1F Oiiplay F9. FA. F9, - A, X, Y 1re lan 
FB FA. 

FB 

JSR GIETCH 1E6A Put ch1r..,;tmr - A. )( prewrv.cl 
frorn TTY in A Y"" FF 

.JSR PRTSYT 1E3B PrlnbAM A. - A pmenitd 
2 HexCNr. Xpmerved 

Yc FF 

JSR PRTPNT 1E1E Printl Contentl FB, A lolt 
of FB Si FA FA X Pft•f'V9d 
on TTY Vc FF 

JSROUTCH 1EAO Print ASCII d1•r A - )( i1 P'Hlrwd 
in Aon TTY Y c FF 

As FF 

JSR OOTSP 1E9E Print a 14>1ce - - A =FF 
X pr11$9rY9d 
Y •FF 
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TM tl•ling count tot lhe tinwir it detll'ft'linmd by lhe .,.,„ 
'llf'ltten 10 tha1 addreu. 

WritiRI S.t1Dn9dm ln•nupt 
toAddr• R9'ioTo C.Plbillty 11 

1704 1 Oisabled 
1705 8 Oiaablecl 
11oe 94 Dlsabled 
1707 1024 Diub6ed 
170C 1 Enllbled 
1700 8 Enillhtitd 
170E El4 Enlblecl 
170F t024 Entblecl 

b. ~ ....... ti ...... n.tUI 

Alter t4rnln9 h• begun. reacUno addreu Jocetlon 1701 will 
provide ~ 1imer st.ttus. lt the ~nt• ha ~ thi!! 
count of iero, bit 1 wiH be M1: to 1, otherwl•. blt 7 l•nd 
all othtr bitl in locatlon 17071 w•ll bt aro. Thit 1llows 
il progr11T1 to '-W.tdl'' location 1707 1nd dstermine whln 
th• timer h• tlmed out. Not11 lhat reading 1707 providn 
an entirely difftirent functlon frorn wriling lhe ~"" lo
ution. 

c. flllldlng !M cauiM in the tinw 

lf th4i timmr h• ~ ~nt9d 'PHt nro, re„ing laation 
1706 will prO'l'ide die current til'Mt' count llf1id disabl• th• 
lntefrupt op(fon; read'no location 170E vnl4 pro'tide ttllS 
current tlmer count and enable the intenupt oPtion. 1llue 
the Interrupt option C»ll be c:ti.nged while the timer ~ 
ciounting down. Note that you read 1706 or 170E r•rd
lns ol .,.Im locatlon C 1704-0F • WM written to 1t1n 
lt!• tlmer. 

lf the timer hn countld P-' 1tro, rMdiNJ •ither memory 
location 1708 or 170E will restore the di1o1ide ratio to it' 
pre1o1iOU11v Pf'OGl'•mm«I v1lu., diuble th• interrupt '"1tion 
91"9 kteve the tim« with it' CUfl"ant ce>unt. 

d. Utin1 ttt. ...._rupt option 
In order to u• the interrupt aption described abowe, line 
P87 (appfo:atlon oonnector, pin 15) shou ld be connected 10 

aith« thir IRQ (bpension Corinector, pin 41 °' AUf CE.1t
pension Conne~or. pin e• pin ditpl!flding on 'lh• desired 
interrupt funct:ion. P87 1hould be programmtd • •n 
inf1Ut line (it'$ normal S1;M• •fter 1 R ESETI. 

..-~~~~~~~NOTE~~~~~~~--. 

lf rite"'°'.,,.,,.,,,, dtltiilW to u. PBl • a nw
mel 1/0 tin•. tlw~" ~ble for 
di8bli"f IM tim.,- intwrupt opeion (by writmfi 

or TNdinf MJdrrG '1061.ro ttr.t it dNf not 
irrt.wffW9 widl nonnal "P*atiii:wt ol Pill. Alm. 
PBl ..- dniftnN to '- WU.-OR-.1 wirh orhtN 
po#ilH ittf*nJPf ~· if rhlf il not dMlntd, 
• 5. 1 K rMtrx r/tou.ld bf uMI # • puN-up 
from PBl tD +5ir. (Tbl pull·up lhould NOT'
U#d if PB7;, '"°"'*fWd to NMI or IRO.) 

2. CAPABILITIES 

Tl'.,. KIM ~nt.rv•I Timer lllOWI th9 uwr to IJl'Cify • ~ 
count and a clodt diwidit taitt bY' waitin9 to • mtmory loca
tion. Al IOOll • the 'Mit. OCCIJI'$, count\nt •t the specified 
rate begins. Tht timer counts down 1t die dodc fr*""9ney 
chvided by the divide raiu-. The currtnl timet eo.uni inav be 
r•id at any time. At the UMr's optioo the timer may tMt 
P'"oW"•mmed to 11111111r.te an inwrrupt when the oountar 
counlt down PMt mro. Whan • count of ~rg is P'SMd, th• 
d1vldt rtte i' IUtol'l\Hiieally s.i to l ..t thli counu-r con
tinutt to count down H d1e dcd: rau- itlrtlnt at a count of 
FF (-1 in two'1 complement •rithm&tic•. Thir. allows lhe 
user 10 dewrmine how rnany doc* ~In hlv. ,__. w;incm 
die timer '9itdl4d • count of zero. Sincie the counwr 
newr nops. con1inul!d counti„ down will ruch 00 9in 

then FF, and the COUiM wm con1inue. 

3. INTERVAL TIMER AND KEYBOARD 
OPERATION 

Tht followi"ll thrwt pragr1ms shaw thit u„ gf tha inwrv•I 
tim.r. lc!l'Vboanl Md illeVen segment displo1V1 in U'9r progr1m1. 

Th• fil'lt progrwri lo.k 1 w1luot of 50 •n th& 'lMn•r •nd waitl 
far it ta tim• out, rttpNts tha proc.a 1nd then inc:qments 
IN count in !he display regliU!ir COOFA and OOFB> 111d 
calls the diipfay 1Ubroutinit SCANS. Tht procns th•n 
fepe91S. 

The wcond progr.,, perform1 th4I ume functlon • tnt fit&?, 
but UMS tha ti1118' to Pf'OVide lntefl'uptl. rathar ttun Mtt:hlng 
lh1 limer swtu5 ,..g;,si.r ( 17071. ThuJ th i1 progf'lfrl 11 COP· 
stant~ cyclino lhl'OIJttl th• dispt.v progr1m SCANS •1:C9Pt 
whtn tha timet 19nera1et an in•rupL Wtan an Interrupt 
oa:urs 1he Interrupt llitftlkle routlne Cstartino •t klcatlon 
010C• ftiltl the tlmar, lncrement:s the di&pby regl&ter arid 
„tum1 to the dilap&ay program. No~ tha1 lhe LED dhplllY 
it brigh„r wh•" UlilWll thls Pfogr.m becauM mo\t of the 
oomputer's 1i1n111 is lptflt di1Pl-ving r.tthitr th1n Mtching th4I 
timet. 

The th ird ex.nple program dilmonatr•m th• uw of ttw 
krtbolrd and ditPt..v _ Anv key depreued will ~· in 
the rl"1tmost digh of the dlspll\t •ftd Will be lhlflftl to tf't 
left wl!h lllch IUCICilSSW. keybo.cl eniry, 

NotiCI th-1: tha SCANS lllUti.,. not only displolV' ehe coo
tenu ot OOFS, OOFA al1d OOF8 but •lt1;1 r-.tum5 wi\h 1he 
Z tlag !1181h:J1 if • k..,. it Qllrrendy deprftlld. The GET
KEY routint lt „en e.lled to dettrmint which tirv h.a 
been dePf'8111d_ Since th• SCANS IUtJrouti.nl Ukn _,... 
mllllleCOndl, a clll to thii routlne e11n be med to "w111tt1 
time" lfld let any keyllOUnce tfGP. 



LOC CODE 

0000 
0000 
0002 
0004 
D007 
OOOA 
oooc 
0000 
OOOf 
0012 
0016 

INTERVAL TIMER 
DEFtNITION OF COMMONL Y USEO LOCATIONS 

DA 
DDA 
DB 
ODB 

CID 
c&D 
C64D 
C1024D 

C1E 
C8E 
C64E 
CI024E 

•$1700 
•$1701 
•$1702 
•$1103 

DATA REG A 
DATA OIREC REG A 
DATA REG B 
DATA DIREC AEG 8 

TIMEFIS 4WFllTE TIME TO) 

•$17CM 
•$1705 
=$1108 
=$1107 

•S170C 
•$1100 
•$170E 
•$17t>F 

DIV BY 1 DISABLE INT 
DIV BY 8 DISABLE INT 
DIV BY 84 DISABLE INT 
DIV BY 1024 DISABLE INT 

DIV BY 1 ENABLE INT 
DIV BY 8 ENABLE INT 
DIV BY 6' ENABLE INT 
DIV BY 102it ENABLE •NT 

TRO •$1706 READ TIME DISABLE INT 
SFI •$1707 READ INT STAT 
TRE ·S170E READ TIME ENABLE INT 

WHEN THE INTERRUPT STATUS fS READ 
THE INTERRUPT IS NEITHER OISABLEO 
OR ENA8LED. BIT 7 ISA ONE IF TIME 
OUT HAS OCCURFIED. BIT 7 IS ZERO IF 
TIME OUT HAS NOT OCCURAED. BITS 0-8 
ARE ALL ZERO 

WHEN THE TIMEFI TIMES OUT THE 
DIVIDER tS SET TO A DIV BY ONE AND 
THE TIMER CONTHltUES TO COUNT AT 
CLOCK RATE 

WHEN THE TIMER 15 READ THE DIVIDER 
IS RESTOAED TO ITS ORIGINAL VALUE 
ANO THE INTERRUPT IS RESET 

SCANS =$1F1 F E)(TERNAL SUBROUTINES 
INCPT =$1 F63 
GETKEY =S1f8A 

A2 02 
A9 32 
BD 08 17 
2C 07 17 
10 FB 
CA 
00 F5 
20 63 IF 
20 1F 1F 
4C 00 00 

TO USE INTERRUPT P87 MUST BE 
EXTEANALLYWIREDTO IRQ 

.......... 1 

THIS EXAMPLE OOES NOT USE 
INTERRUPTS - THE DISPLAY WILL 
01 M AS A RESUL T OF SLOW SCANN 1 NG 

COUNT a2 
DELAV :50 

•-$0000 
STAFIT1 LOX -COUNT 

LOA •OELAV 
AGAIN STA C64D 
WAIT BIT SR 

BPL WAIT 
DEX 
BNE AGAIN 
.SA INCPT 
JSR SCANS 
JMP START1 
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COUNT OOWN 2 TIMES 
EACH DELAY MI CYCLES 
ORGATO 

DIV BY 64 DISABLE INT 
REAO STATUS OISABlE INT 
BIT 1 „ 1 TIME OUT COMPLETE 

LOOP ON COUNT 
MO~fTOA UTIL INC FA,FB 
MONITOR UTIL DISP F9,FA,FB 



CAAD • LOC COOE 

0018 
0100 5i8 START 2 
0101 A9 FF 
0103 80 OF 17 

0106 2Q IF 1F DISP 
0109 4C 06 01 

010C A9 FF INTSVC 
010E 80 OF 17 
0111 :20 63 1F 
Oll4 40 

0115 
17FE oc 01 IFIOT 

1800 
INH 
PTL 
PTH 

0200 58 START 3 
0201 08 
0202 20 1F 1F 
0206 DO F9 
0201 :20 1F 1F OISP1 
020A FO F8 
020C :20 1F 1F VALIDT 
020F 20 fJ.A 1F 
0212 C9 16 
0214 10 EA 
0216 :PA 
0217 2A 
0218 2A 
0219 2A 
021A A004 
021C 2A Vl 
0210 26 F9 
021F 2'8 FA 
0221 28 FB 
on3 88 
0224 DO F8 
0228 4C0002 

INTERVAL T1MER (Continued) 

CARD 

Progrlim2 

THIS EXAMPLE USES INT 
WIRE P87 TO PRO EXTERNALLY 

·-so100 ORG AT HEX 100 
CLI CLEAFI INT MASK 
LOA -SFF 
STA C1024E THIS ENABLES TMR INT 

FIRST tlME 
JSR SC ANS THIS IS AN ENOLESS LOOP THAT 
JMP DISP DISPLAYS CONTENTS OF F9.FA.FB 

INTEFIRUPT SERVICE ROUTINE 

LOA -SFF SET D ISPLA V TO 255 CPS PR 1 NT 
STA C1024F 
JSR INCPT 
RTI 

•-S17FE ORG AT IRQ VECTOR 
.WOFI D INTSVC SET• TO INT SERVICE RTN 

Protnin3 
THIS EXAMPLE OESCFlllES USE OF 
KEYBOAFI D AND DISPLAY 

•sS02QO 

•SF9 LSD"S 
=SFA THESE 3 BVTES ARE DISPLAY BVF 
:$F8 MSO'S 
CLI 
CLD 
JSR SC ANS IF KEV rs DEPAESSED WAIT FOR 
BNE STARTJ ITS RELEASE 
JSR SC ANS WAIT FOFI KEV DEPRESSED 
8EQ OISP1 WHEN DEP"ESSED GO TO VALIOATIQf11 
JSR SC ANS THIS USED AS DE80UNCE 
JSR GETKEY MONITOR UTfl WHPCH GETS KEY VAL 
CMP •S15 IF MPU IN OEC MODE THEN GET KEY 
BPL START3 GETS DECIMAL VALUE A•10 
AOL A LEFT JUSTIFY KEY VALUE 
AOL A 
ROL A 
ROl A 
LDY -4 SET uP LOOP OOUNT-4 
ROL A 
AOL lfllH SHIFT ALL DIGITS 1 PLACE LEFT 
ROL PTL 
ROL PTH 
DEY 
BNE V1 00 THIS ONE BIT AT A TIME 
JMP STAFIT3 FOFI 4 BITS 
.ENO 

END OF MOS/TECHNOl.OGY UOX ASSEMBLY VERSION 4 
NUMBEA OF ERROFIS • 0, NUMBEA OF WAFININGS • 0 
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