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PREFACE 

The VIC-20 is a small computer. It is only small in size, but of 
great performance. During the last weeks, writing programs on this 
computer, I found out many features I liked. 
The VIC-20 is a real computer, not a toy. 

The programs and projects in this book range from games to 
mailing list and from an introduction into machine language on 
the VIC to input/output programming. 
Though there are many ready-to-run programs in this book. Make 
your own changes and use the hardware hints and tricks to 
enhance the VIC, so it fits exactly to your specific needs. 
I have to thank Franz Ende for the translation and Sefie Maier for 
typesetting and her help in completing this book. 

Los Angeles, Spring 1983 Winfried Hofacker 
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Wordprocessor 

forVIC-20 

Word processor for VIC·20 (8K RAM required) 

After you have started the program use the 
following sequence of operations : 

1. Select memory (M) or tape (T) 
2. Enter line length (max. 70 characters/line) 

If you selected memory (M) 

3. Enter number of tabulator-positions and values 
for the different positions 
4. When ready press the space bar. 
5. Enter your text. Use key INST/DEL for 
corrections. The cursor keys do not work during 
input. If you press the key with the up-arrow the 
preceeding line will be displayed again. 
6. When finished with your text press the key with 
'fl' • 
7. If you press that key again the first block of 
text will be displayed. 
8. If you enter 'D' and a line number, that line 
will be displayed. Now you can edit that line. The 
cursor control keys can be used in this mode. 
9. 'I' plus line number creates a blank line in 
front of that line. 
10. 'D' plus line number deletes that line. 
11. 'L' plus line number links that line and the 
preceeding line (up to max. line length) 
12. ,>, will display next block of text 
13. ,<' will display preceeding block 
14. 'X' continues with program. 



--------------------------------

If you selected tape (T) 

Enter name of file. 15. 
16. After the file has been loaded from 
text will be displayed on the screen 
the commands described under 8.-14. 

90 f'OI<:E C50., 12:3 POKE ~ 6:::79., e F'F'I tH"::II" OO':;UI: 1 ~::'G~J 
1')0 PF:lilT ":J:/,'ITD: I!!" PF'HlTc:F'U5' "-OlIDlllCi :000" 00T0400 
11 (1 PR lilT" :.m PRE% :,:PACE BAF: WHEll READ'"'' 
120 GETA$ IFA$()" "THEIH20 
1303 RETUF.:t"j 
140 F'f':I~n"~"; FORI=OT09 IHhI>CTHEHPETURr.J 
150 FRItHI RIOHT$(fl$(l'.J+I;'.' LEl'l(A::t:(l'HI::' )-1) t·,jE>-:T F:ETURrl 

tape the 
and you can 

160 PRIl'H" •• I"CHF.::t(34)CHP$(34)CHR:i(20) ";:oJ":::PC( A+4") " -T".3'.1"., F'OKE631, 29 POKE198,1 
F'ETURll 
170 FORV=4096 T04097 F'm:EK) 3;;:: t·,jEXT RETURl'l 
180 F'RINT";oJ:l1AX": A; "CHI'lRACTCR:;,<'L1llE" Q=llll Wc:UB.320 GOo:UB170 RETURll 
190 PRlrn":1~"A$" "HOT POSSIBLE i'1Et10R'T' FULL" 
200 Q=2000 GO~:UB:J20 CiOTO~H3(1 
210 OETR$ IFA$<)''',,''AI'wnV:-''ll''THEll21G 
220 F:ETUFll 
231) F'RlIH":I!I:l1!E110R', OP :fT!!!APE C' " 

24(1 GETB$' IFB$<>" 11"nNDB$<>" T" THEll240 
250 RETURN 
260 FOP.I=lTOC-R$(I)"""" t·~E::<T U=l tr'=FRE(~j) P~:ItH":')" RETU:;:H 
2;'0 PRIIn":']'lAI1E OF FILE ~ IF l·lI) flAME HIT" IliPU, "RETURll ...... II";A$ 
2f:'O IFR$=''''''THHlA$='''' 
290 PPItH":'FILE At 
291 IFJ=0THE~~pp.Hn" IS SEAF':CHED FOR" (';OT029':". 
292 IF J= 1 THE~lPRINT" IS ::;A'.,.'ED" 00T0295 
295 Ci03UB1500 OPEI'lEd .,J., Rt RETUPI' 
31210 B=2· I=F+1 :.1::::1 GOSIJB270 FljPI=1TOC PRHH#2.CHR$( . .34)+A$(I> t·lD<T 
310 [LOSEE: POKE 193,49.' RETURfl 
320 FOPR= 1 TOQ: NEXT f;:ETIJRt·j 
3']0 L=L+LE~l(A:t(t-H.1) >*D IFL).7*'r'ORC=MTHEt·4E=2 
34(1 RETURN 
350 f':=0 D-:::[I+1 IFD>tHHEt·m=;~ IF!J==(1THEt·lRETURt·j 
e:60 IFI1IDt'R$, D., 1'0'" "THE'lF:=l 
37(1 I FR=QTHEllRETUF:1-l 
Je.0 GOT0350 
390 D=-1 GOSUB330 C-.:-C-1· FORI =H+JTOC A:t(. I) ::::A$-( 1+1") t-iEXT At ( 1)="" PETIJF<:t~ 

41210 POV.E 193 .. 49 OOSUB2~:(1 C$=B:t F'RIHT":,]"; 
410 WPUT" :l1AX L1llE LEllGTH".: A IFR=0THEI'lA=6:,: Im)70 THEflF'RINT":J"; GOT041O 
42(1 IFBt'="T"THEI'l'5W 
430 PRIIn"Jl:E1UTO~I. CARRIAGE RET." p",I1n"BETWEEW 
440 PRlln"POSITlOti "R-7"AND"li+2 
450 !IlPUT")tHJ~IBER OF TAB'3" T IFT=0THEI'l5IJO 
460 IFT)10THEHPPI~n":1"; 00T0450 
47('1 PPIIH":I!IDEFIflE TAB F'OSITIO,l:,:" 
480 P"'HlT"TRI:. POSIT lOll BEHIEEIl 1 Ami "A PRIflT FOPI=lTOT 
491:1 F'F'IIH":fTRB flO.".:I: !IlF'UTT%(!) IFn;O)}ATHEI'l49" 
491 l·lE:':T 
500 I FV= 1 THEN580 
510 t1=INT(FRE(0)/A )+1~3 Z=ItH(. 9*t1·J DIt1A$'·:M) ',.'=FRE(QI) IFB$="M"THEH~80 
5201=1 I=1:J=0:00SUB270 
530 FORe=1 T02 I~lPUT#l .. A$(C): L=L+LE~l(A:t(C)) 
540 IFST=64THEllPRIIH":JFILE ",: Af, FOlJtHI!!" CiOSUB310 GOT0870 
55(~ IFL>. 7*'r'THEHOOT0570 
0:;6121 ~lE>~T C=C-1 
570 F=l F'OKE 1,<),49 00T0860 
58~) GOSUB 110 
590 PRINT":,]"; POt<E204 .. 0 C""1 D=el E=0 A$(l)=":.!" 
60[1 OETA$' I FR$=" "THEtl600 
610 I=AS:C(A$)AliDI27 IFI=13THEI'l75(1 
620 I F(D"'" 1 AtiDA:t= " ")ORI=30PI=170F:I=190RI=180F.:I=29THEt·l600 
6e:0 D=0 IFRSUA$)=D3THEllPRINT":J": GOTOE:70 
640 IFA$=", "THEllA$="," 
65121 I r I z::.59THa~A$""" • " 
660 IFA$=": "THE,m$=" " 
670 IFA$=" "THENA$=" " 
t:.:30 I F I ""'9~5THD·183(1 
6:'0 IFI(>20At~DI()94THnfPRII'HA$. GOT0790 
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700 IFLEtHA$(C) )=1 THEtl720 
710 A$(O=LEFT$(A$(O, LEt'H,A$(C) ),-1)' PRWTCHR$(20).: : GOTOW0 
7:;:0 A$(C)="": C=C-l: L=L-LEN<A$(C» 
730 IFLEWA$(C»)21THENP~~INT"!I!! In"; 
740 PRHH"!I!! In"RIOHT$(R$(C). LEN(A$(O )-1:> ,:: GOT0600 
750 IFLEtHA$(C) )(=21 THEtlX=225+PEEK(214)' POKEX" (PEEK(X)ORI28) 
760 PRItH"!!! "CHR$(13); 'E=0' L=L+LEN<A$(C):> 
170 I FC=:ORL>. 8*'rTHENPf;~ ItH":1" . GOT0860 
780 C=C+ 1 ' At (0 =":.l" , 00T0600 
790 IFE=0ANDLEN<A$(C) »A-7ANDA$=" "THEt1820 
800 At«(:)=A$(c)+At 
810 IFLEN(A$(c)(A+3THEN600 
82(1 D= 1 '00T0760 
830 FORQ=ITOT: IFPEEr;(211 »=T;';(Q)-ITHEtltlEXT' 00T0600 
840 p=r;.;(Q)-PEEt«211 )-1 FORW=l TOP' At'~c)=A$«(:)+" '" PRUlT" " 'NEXT 
850 E=(Q=T)*<T01): 0010600 
860 PRHH":-J1EMOR'r FULL." 
870 F'OKE204" 1 ' PR lNT":.lD I ~:PLA'r' TE:n! I" PR I NT ":.lPRESS F 1 WHErl O. K. " 
880 GETAt' I FA$(}cHRt ( 133 lTHEN880 
890 N=1 
900 COSUB140 , IFI=0THEtU210 
910 F'R UlT " I!I:!!I-IANOE :ID!!ELETE :lI!!t-ISEf;~T :lL!!!INK + LINE NUMBERS"; 
~20 PRIt4TSPC(5)1l0P. at:<!! RESP. ~!!I :K!!!!".; 
930 OETA$: IF(A$="("Rt~DN) 10)ORA$=")"THErn'l=N+10*(At="(" )-10*(A$=")") '00T0900 
940 IFA$=")I,"THENI210 
950 I FA$=" "OR (A${)" D" ANDA$()" C" ANDA$(>" I "ArlDA$(>" L " ) THEN930 
960 F'RHHA$,: 
970 OETBt' I FB$=" "THEtl970 
980 I FASC (E$:> =20THENPR HHE$ ,: . (:OT0930 
990 I FASC (I'$) (4:~ORASC (E$) )57THEN970 
1000 PRINT":1" ,:' PRINTB$;' J=',RUB$)' IF.J>ITHENJ=I*(A$O"A" )11'-1 
1010 IFA$~"D"THEtlGOSUE390 00T0900 
H)20 IFA$=" I "THEN1080 
1030 IFAt="L"THEtH 120 
1040 IFE~2THENIFFRE(0)(250THEtlA$~"CHAflGE'" (;OTOI90 
1050 D~-1 GOSUB330' GOSUB~,60' PRINTRIGHU(A$OHJ), LEWAtOHJ) )-1) ,: . ItlPUT";o!",' At 
1060 GOSUB 1 70' I FLEN 0:: At ':0 )A+2THEtlGOSUB 180 ' GOTO 1050 
1070 A$(t~+J)=":.l"+A$' D=I' OOSUE330' GOT0900 
1080 IFE~;:THENIFFRE(0)0000RC=MTHENH~=" HlSERT'" 00T0190 
1090 FOF~I=CTON+JSTEP-l A$<I +1)=A$( I) 'NEXT' C~C+l 
1100 GOSUI:160' ItlPUT";o!"; A$' OOSUE170 IFLErl(A$»A+2THENGOSUB1:30 GOT01100 
1110 GOT01070 
1120 FORR"t·l+.]TOC-l A$~A$(R): E$=A$(R+l) . W=LEN(A$) K=LEN(E$)' IFK(20RW~ 1 THEfl900 
1 DO IFW}A-7THENrlEXT GOT0900 
1140 IFMIDt(E$,2,1>=" "THEN900 
Ilsel In: <A-6-WTHEN 1180 
1160 FORB~A-5-,lTOK-l IFMID$(E$., B, 1 )=" "ORE)A+3-WTHEfllI90 
1. 1 70 t'lE:-:T 
1180 At(f;~)=At+" "+RIGHTf (E$, ,:-1 :" J=R+l-t~ 00SUE390' rlEXTR' GOT0900 
1190 A$(~~)=A$+" "+MID$ (E$, 2, B-2)' IFMIDt(Et., B+l .. 1 )~" "THEt'lB=E+l 
1200 At(~~+1 :>=":.l"+RIGHT$(Et, f<-E) flD<TR' GOT0900 
1210 F'RINT" :l'7T'OU WArn TO RE'rlD THE TE:><:r ~"" :JOSUE 210 
1220 I FAt=" 'r" THEtl890 
1230 F'RItn" :l:1IS PRINTER HOOKED UP?!!!" OOSUB 210' IFA$*"N"THEtH3,;0 
1240 PF~nH":'l:lTURrl ON PRUnER'" :JOS'UBI10' F'Ok:E193, 52: OF'EtH .. 4' IFU=1THEHI280 
1250 0=0' PR I NT" :l:.lDOUBLE Ll f~E -FEED"!!!" :JOSUE 2 [() , S~ (A$="'," :> 
1260 PR un" :l:.lMAX. L HlES/PAGE!!!" . PR I tn: 
1270 INPUT" "r •••. " ; H INPUT" a. t1AF~O Hl •• N ••• " ,: Ot ' p"~ nn 
1280 PRItH"PAPER AD.JU':TED"" GOSUB;;:10 , B$=At: D=1 'FORI=1 TOC' Flt=A$( I) 'IFB$="N"ORI=CT 
HEN1340 
1290 fl=LEt~(A$)' P=LEt'l(At( 1+1;0) IFP<:'1 THENln1IDt(A$( 1+1:>,2 .. 1 )0" "AtlDrDA-7THENI310 
1300 OOTO 1340 
1310 IFt~=A+3THENI340 
1320 Q= 1 : GOSUB:350 0-::-"0· 0081.11.:::350 I FD~2THEr~ 1320 
133(1 A$=LEFT$(A$, D)+" "·H1ID$(A$,. D+l)' tl~N+l 00T01310 
1340 00SUE1550 PRItn!l4" CHR$( 16) U)$)At' G~G+l . IFS=-1 THENPPItn#4 
D50 IFCiOHTHEN1370 
1360 PR INT" :l:1MAX. " ; H ,: "U rlES/PAGE" PR I NT" :.lAD.JU8T PAPER " 
1361 GOWBI10' 0=0' PR ItlT ":1" 
1370 t~EXT B=4' GOSUE31 0 
1380 PR ItlT":1:l:.lD I SPLA'r' AOA Hl "'!!!'" GOSUB210 ' I FAt=" ',''' THEfH 240 
1390 PRItH" :lreA\'E TEXT ON TAPE!!!'" OO:,UB210' IFAt='''r'''THEtlOOSUB300 
1400 F'R Hn" :lmID I SPLA'r' TO:T AGA HP!!!" : 00SUB210 I FA$=" Y" THEf1890 
1410 E=0'IFF=ITHENI480 
1420 PR I NT" :o1DD MORE TE)':T"!!!" 0(1%1'1210' I FA*,=" tl" THEfl POKE 193 ,52 END 
1425 PPHlT" "OCOtHINUE"'!!!" 'PRINT' GOSUI<210 
143D I rA$~" t'l" THErlCLR 00T0400 
144(1 GOSUB 230 IFB:f== "T "THEt400SUB260' OOT0520 
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1460 IFC:t=Ht'1"THENGOSUB260: PF~ltH!! ;a). 1<. COt~Tli·K[E • Ill! 1~=555: OOSUB321Z1: 130T0590 
1470 C$="M'" GOT0260' 1/=1' GOT04:30 
14'30 GOSUD2oS0' PRUlT"l_OAD :llE':T FF:Clr1 TAF'E' L=0' F=0' !JOSUBl10 !JOT0530 
1500 PRIHT'PRlflT PRIHT'PPitH 
1510 PRUlT" :PLEASE ~,AIT!!" 
1520 RETURH 
1550 PRIt~T":1'" PR. UlT " IPRIflTER OUTPUT!!'" OO:;UB1500 , RETUF:i·l 
1560 PRIt~T":1IPRIHT HEADUHE" 
1565 GOSUB210 
1570 IFFt$='''''''THE~n580 
1575 IFA$="t'l"THnlRETURtl 
158" Opnl4 .. 4 
1585 PRUlT#4, CHR$( 14)CHR$( 17)CHR$( 16) "050IHFF:IEn ,nHlO".' 
1590 PRIHTII4, CHR$( 14)CHR$( 17)CHR$( 16) "45LAHGE I A""SE 1.4" 
1600 PRIHT#·1 .. CHR$( 14)CHR$( 17)CHR$( 16) "4589 fUO",BUF:O" 
1610 PRIHTII4 
1620 PRIHT#4,CHR$(14)CHR$(17)CHR$(16)"44IELEF.0821/35395" 
1630 PRWT#4.CHR$(15) 
1640 PRIHTII4 
1650 CLOSE4: RETIJR~l 

Test of 

reaction time 
3.5 K RAM 

TEST OF RFACTIOO TIME 

This funny reaction time tester is the perfect game 
for your partys. The game is played by two players. 
The first player uses key A for input. The second 
player uses key L. If a "." appears on the screen, 
the first player has to press A. The second player 
must not react at this time. If he does he gets a 
penalty. If a "0" appears on the screen, the second 
player has to press L. At this time, the first 
player must not react. 

1 PRlt·n":J1I 
10 PR I ~n" TE::n OF REHeT I CII"~ T I t'1E" 
2121 F'R I tH II FOR TLoJO PLA'T'ER8" 
::~0 PR I tH" FIRST PLfi'T'EF:: 1j!:;:ES II 
40 PP I t-rr II KE'T' .' fi·' .' ::;EcOt·m" 
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~5~3 PI': UH" PUI'r'EF:: U:;::E:::: KE'l" .. ' V· " 
6') F'fdtH" IF Pi , .•... AF'F'EI=tR~:" 

7121 PF.: I tH" Ot-~ THE :::CREE~~)" 
7~~ F'F.: UH" THE F I F:::::;-r F'Lfh'ER" 
7:3 PI': UrI''' Hf6 TO F'f~:E:::::::; "'1::1"'" 
75 FOR V~1 T019000:NEXT 
76 r"'F: I I'H" :'.l" 
co F'PI HT" I F IT IS fi .' 0" THD'~" 
9t,3 PF::II'H"THE :::;EcOt·m F'Lfl'r'EF.:" 
1. 00 F'F.: nn" HI':J::; TO Pr:;:E~:;~:; H I ~:: f'::E'T'" 
1 1 0 PI"': nn" Ef:ICH t'1I ><·_·ur" U1U:::;E::;; ~:" 
1 20 PI"': I tH" t'1 I I"~U::;PO I t·n::::" 
1:::0 F'F.: I IH" ::;Ot'1ET It1E:::; 1"1" ~ji;" 
14121 PF.: I tH" ~'1 I L.L BE II I :::: F'L Fi'l"E II " 
141 F'F~: nn" I"IT TH I ':; T H'IE THE Fn::::TEr.::" 
142 PP I trr" F'!Jl'r'ER 13FT::;; THE ~:::COF~E" 
144 PF: I t-rr" IF 'T'OU F.:EFiCH ::::COF':r:." 
14:; F'R I tn" 15 F I P::::T., 'T'OU 1,1 I 1'1 ,. 
1 :;0 F'F: I tH" :e.F·'F:E::<:: m'~'T' ~::E'T'" 

160 OEH'I~*;: IFFii:"''' "C)OTOI61,-1 
16~5 F'F.: I t·n":J" 
170 c)OSUB200·REM DELAY 
180 GOSUB300:REM PUT UP TARc)ET 
190 CiOSUB400REM SCOPE 
197 CiOTOI7'O 
200 RE~ DEL.AY SUBPOUTINE 
210 FORI=lTORND(2)*60+50A-SIN(25) NEXT 
2;;,0 f;:ETUPt·~ 

300 D-INT(RNB(2'*20+1) :A=INT(PND(2'*21+1) 
JI0 F'F::ltH";::j".: : FOI"?I""1TOD: PRItH")lJ".: : NEI-::T 
32(1 FOF(I=l TOA: F'I;::nH".I".: : ~·H:::'·n 
330 T-INT(RND(2)*3+1) 
3:35 OETfi:f,: I Fn$(}"" THD·K;cno::::c::; PEt'1 Cl_P :r::UFFTR 
::::4121 IFT=lTHEt·wr.::nn".".: 
:::50 IF"r"';;'THE}4PPll-n"o".: 
36(,) I FT"O::::THEI"4F'F: I I"n" j:fi!" .: 
370 F:ETUr.::t-l 
4DO )<r"I=::T I 
401 IFTI-60}XMTHENGOT0460 
4~):;:: F:Er'1 
41'-13 PEt'1 ZE I T 
4r,'1~5 OETPi$: I FI~i$=" "THEH CiOT040 1 
410 I FT= 1 f1t··lrWi:~"''' 1'1" THI':]··4:::: 1 '"::::: 1. -+ 1 
41.::j I FT= 1 AI··WA:*,"''' L." Ti-IE}l:::::~~='::::~)-':;:: 
4:;::0 I FT=2mmAt'"'' L. "TH[Jl:::~:"'::::~:+ 1 
425 I FT""2fiHD~'i$=" A" THEI"~:::: 1 ,,,:,,: 1"'~: 
4::~0 I FT=3m·WF1:t·'" Fi" THEI'·l:::: 1 ''':::: 1 + 1 
435 I FT=::::At·lDflt=" L." T HEt·l 'C: 2 ="':;;c:-+ 1 
460 FORI=lT020:X-SIN(2):NEXT 
47(:1 OETB$: IFB$()" "THEHOOT047(1: REt1 eLR E:UFTEF:: 
4:::j~) PP I t-n" '=l:~m~f)L.A'r'E:F.: # 1. PU'i'r'E~( #2": F'F: I I'H" "., ::::: :I.: " ": :::::;-, 
4::::1 f"P I 1···IT";::j" .: : For;: I = 1. TOIl: F'F.: I tH" :I!l".: : 1··lEi<T -.-
4:=::2 FOP I.' 1 TOA F"F: I tH''' .1".: : t'~E:>::T 9 spaces 

48:3 F'F.:nn" ".: PEI"1 ERf6E Tfif;:CiET 
490 F.:ETUF:t·4 
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Simple number 

guessing game 

SIMPLE NUMBER GUESSING GAME 

In this game the computer thinks of a certain number 
am yoo have to guess the nwnber. 
After yoo have entered yoor guess, yoo get a hint 
about tile relation of yoor and the computers nwnber. 

U?JI2I 
11121 
2H~1 

215 
22121 
'-)'''.0::, '::"'::",_1 

227 
24121 
::{0121 
:Z{B5 
31121 
320 
33121 

4£1£1 
4~j5 

41r21 
421'21 
425 
4:3,,) 
44121 
4512:1 
46121 
465 
47121 
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REM *** NUMBER GUESSING GAME *** 
REM COPYRIGHT BY ELCOMP PUBLISHING 
PR I t-n"::11 TH I t'4K OF A t·~Ut'1BEF.:" 
PF.: I t-n" BEn~Ea~ 1 At·m 11;)(1" 
PR I t-n" TF.:'T' TO OUES::; ~1'''' II 
PF.:I t-n" t·~Ut1E:ER. AFTER EACH" 
PR I tH" TF.:'r' 1 ~.J I LL TELL 'r'OU" 
Pf;: I NT" ~·JHETHER IT j,oJA::;; F.: I GHT ) " 
PP I t-n" OF.: TOO HIGH.. OF:: TOO Lm·J" 
PEM *** COMPUTER THINKS 
REM OF NUMBER X *** 
LET X=INT(11210*RND(1»+1 
pF.:Hn 
PF.: I NT" 01<, I GOT ~1 t'~Ut'1DER" 
PP I ~n" STAfH GUE~3~; I t·m" 
REM *** THE INDIVIDUAL 
PEM STAPTS GUESSING *** 
PFUt-n 
PR I NT II Et-nER 'T'OUF.: GUESS".: 
PF.:I NT 
It'4PUT G 
IF G=H THEN 5121121 
I F CO-X THEN 48121 
PPINT"TOO LITTLE, TR'T' A" 
PF.: I tH II BIGGER 1·'~Ut1BEF.: II 
GOT041el 

ItK:. 



48(1 PF.: I ~H II TOO B I Ci .' TPlr' 1::'1 II 
4::;:5 PP I I'H II ~::t'·II=tLLEF.: t'~Ut1BEP II 

49~1 00T0411;) 
5121121 REM ***THE INDIVIDUAL HAS FOUND 
505 REM THE RIGHT NUMBER '" 
51 QI Pro:: I tH 
5;;-;121 F'P I tH IIlr'OU GOT IT! II 
525 PR HH II fiGI=t U~ II .; 
5;;';[:;: I t··IPUT A$ 
5:Z10 IF t1$:::: ""r'll THn~ Pf;': I tH ":JII : OOTO :3~j0 
54121 Et·m 

Arithmetic with 

VIC·20 

ARITHMETIC WITH VIC-20 

With this program you can excercise either 
multiplication or addition. For correct answers you 
get a gcx.xj mark. If your answer is incorrect three 
times, the computer will help you. 

1 REM ARITHMETIC 
:l 0 F'P I rH" :~.JTH I ~:::: I ~3 1=i1···1 r:iI? I 1'1-1I"'1[T I C TEST" 
1 '::; F'f::: I HT 
1. i.:' r:'f;': I t··IT "~:::O FTil? 'r'OU HI:j',..'r:::".: R.: "I? I OI-lT m·m".: L'l.: "1.'lr.::m·lC1" 
1? FPHn 
;;~:o 1·/:::::0 

::::('1 1'''0 
::~:5 :::::0 
40 F'I? U.JT " 0:: 1 > FOI:;;: t1ULTIF'LIUHICIj···I" 
5[i F'F~Hn 
60 pre: I HT " 0:: 2:::0 FOr::: FiDD I T I 01'·'" 
70 PRltH 
:3121 I t'lPUT I 
90 F'VWT 
100 IF 1:1 GOTO 200 

7 
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110 IF 1=2 GOTO 35121 
128 IF D=Q GOTO 508 
1 :38 GOTO 6121121 
21218 LET X=INT(RND(12)*12+1) 
205 LET Y=INT(RND(12)*12+1) 
21. 8 IF ::.::< 1121 THEr-4PF.~ I tH II II .: :>:: 
228 I Fr.:):::: 1 enHEt·4F'F.~ I tH II II j ::.:: 

268 IF 'r'( 1 OTHEI'-4 PR I NT II ::<: II .: "r' 
27121 IF 'r'):::: 1 IZITHD-4 F'F: I tH II ::.:: II .: "r' 
:;:m) PF.: I NT II __ " 

:31 ':'1 L.ET I)::::><*'T' 
::-~20 I t'4PUT D 
33121 GO TO 128 
35121 X=INT(RND(50)*58+1) 
355 Y=INT(RND(50)*50+1) 
:36(1 I FKC 1 eiTHEr-4pF.~ I tH" I' .: ::.:: 

::::7~~ I FK>:::: 1 (1THEt·lPF.: I NT II ".: ::.~ 

41121 IF'r'(10THENPRltH"+ "j 'T' 
42121 I F'T')= 1I21THEt'4PR I tH" + II .: 'T' 
45121 F'~: I tH "_II 

46121 Q::~-:;+',.' 

471Z1 I t·4PUTD 
4EH) GOTO l. ;;:~el 
50121 F'F.~ I tH "'T'OU Ar.~E RIGHT! ! ! II : R=F.~+ 1 
5I:'~15 F'F.~ I tH 
51218 2=2+1 
51219 I FZ·C:::GOT0512 
510 GOTOt121 
512 IFI=1GOT0200 
514 IFI=2GOT0350 
6121121 PF.~ I tH II ~,JROi'm., TF::'r' AOfi I t·~ ••• II : ~J::::~.J+ 1 
61121 PF.:ltH 
62121 V=:V+l 
63121 I FV=:300T0650 
64121 IFI=1GOT0210 
645 I F I =;;~GOTO::::60 
~~;;5121 F'F.: I I'll" CORF.ECT At··I~:I.'lEF';: I ~::" .: G! 
66(:1 F'FU trr 
678 OOTO llZl 



TIC-TAC-VIC 
3.5 k RAM 

TIC-TAC-VIC 

TIC-TAC-VIC is a VIC-20 version of TIC-TAC-'IDE. When 
you type in the program be careful enter all the 
blanks and the cursor control commands! 
Start the program with RUN. '!he canputer will ask 
you whether you want I X I or 101 • '!he player with I X I 
starts. 
Try to get three of your characters in one line 
(vertical, horizontal, or diagonal). 

:3 F'F.:ltH":'J II : PRIHT: PRIHT 
4 FOF~:>::= 1 T06 : PF.: I t~T " ~ ~ 
5 pF.:nn":l 1::~ ~ 2:~ ~ 
6 PF.: I ~n " :~ !!" 
7 FOR::-=:= 1 T06 : PF.: I t·n" ~ ~ 
::: PF.: ItH II :l 4::~ ~ 5 :~ !! 
9 PF.:ltHII:~ ~II 

10 FORX=lT06:PRINT" ~ !! 
11 PRINTII:l 7~ ~ 8~ ~ 
50 PR I tH II !:![II) IT10U ~.JAt·n " ::.:: .. ' OF~ .. ' 0 " II 
52 GETC$: I FC$=" II THEt-~52 
55 I FC$= II ~-=: II THEH4 75 
6f1 P$= II 0 II : (:!$= II ::.:: II 
100 G=-1:H=1:IFS(5){)0THEN103 
102 S(5)=-1:GOT0195 

::~ !!Il: t~E::.::T:x: 
·-.11 .;. 

~ ~II : NE>::n~ 

6 11 

:. ~II: t~E>::TX 
QII 
-' 

9 



10 

104 
1(15 
1(16 
1~)7 
1£1::: 
1 ~~19 
11(1 
of -I " J..i. J. 

112 
113 
114 
• < c
.L.L ._1 

116 
11 ::: 
12(1 
~ '-1'-' l':::''::' 

126 
12::: 
13(1 
1:]1 
1:32 
1:::::: 
'" ,-,e-J. .;1._1 

1::::6 
1~:::: 
15(1 
152 
156 
of C".-• 
.!. ,_II:' 
160 
161 
162 
16:~: 

165 
166 
16::: 
170 
171 
172 
.. -,.-. 
l r .:'1 

174 

IFS(5)(>ITHENI06 
IFS(I)(>0THENI10 
S(I)=-I:GOTOI95 
IFS(2)=IANDS(I)=0THENI81 
IFS(4)=1ANDS(I)=0THENI81 
IFS(6)=1ANDS(9)=0THENI89 
IFS(S)=IANDS(9)=0THENI89 
IFG=1 THEt·H 12 
GOT0118 
J=3*INT«M-l)/3)+1 
IF3*INT«M-l)/3)+I=MTHENK=1 
IF3*INT«M-l)/3)+2=MTHENK=2 
IF3*INT«M-l)/3)+3=MTHENK=3 
GOTOI2(1 
FORJ=IT07STEP3:FORK=IT03 
IFS(J)(>GTHENI30 
IFS(J+2)(>GTHENI35 
IFS(J+l)(>0THENI50 
S(J+l)=-I:GOTOI95 
I FS ( J) =HTHEt·~ 15(1 
IFS(J+2)(>GTHENI50 
IFS(J+l)(>GTHENI50 
::;(J)=-1 : GOT0195 
IFS(J+2)(>0THENI50 
IFS(J+l)(>GTHEN150 
S(J+2)=-I:GOTOI95 
IFS(K){>GTHENI60 
IFS(K+6){>GTHENI65 
IFS(K+3)(>0THENI70 
S(K+3)=-I:GOTOI95 
IPS ( K) =HTHEt·~ 1 70 
IFS(K+6){>GTHENI70 
IFS(K+3){>GTHENI70 
S(K)=-I:GOTOI95 
IFS(K+6){>0THENI70 
IFS(K+3)(>GTHENI70 
S(K+6)=-I:GOTOI95 
GOT0450 
IFS(3)=GANDS(7)=0THENI87 
IFS(9)=GANDS(I)=0THENI81 
IFS(7)=GANDS(3)=0THENI83 
IFS(9)=0ANDS(I)=GTHENI89 
IFG=-ITHENG=I:H=-I:GOTOI10 



176 IFS(9)=lANDS(3)=0THEN182 
177 FORI=2T09:IFS(I)()0THENI79 
178 S(I)=-I:GOTOI95 
1 79 t·~E::n I 
181 S(1)=-I:GOTOI95 
182 IFS(I)=ITHEN177 
183 S(3)=-1:GOT0195 
187 S(7)=-1:GOTOI95 
1:::9 :=;(9::' =-1 
195 PF.: UH II !:ITHE COt'1PUTE~: GOES TO •• II 
202 GO!:;UB 1 ~1(1(1 
2(15 GOT05~H) 

4~~ IFG=lTHEN465 
455 IFJ=7ANDK=3THEN465 
460 t·~E::<TK., J 
465 IFS(5)=GTHENI71 
467 GOT0175 
475 P$=";:'::II: 0$=110" 
50(1 P~: 1 t·H " ;:fTIOU~: DPAl,J .::' 
501 GETC:t: I Fe$=" .. THEN501 
502 t'1=1·/FIL «(:$) 
5(15 PF.: UH " :-nil 
5(16 In1=(1THEt-~P~:lt·HIITHIS L,JAS CUTE! 

" 

THAt·W: IrlOU II.: FOF.:G!=1 T020~1(1: t·~D::TO: GOT02(u31 
507 IFM)9THEN509 
5(1::: IF::;(t'D=0THEt-~5H.1 ~ 
5(19 Pf:::HH";:t]c:CUPIED !!! 

FOPQ=lT0500:NEXTQ:GOT0500 
51 (1 G= 1 : !:; ( t" ) = 1 
52~:1 GO::;UB 1000 
53(1 GOTO 100 
1 ~3(10 GO!:;UB:;:(u3(1 
1(195 FORI=1T07STEP3 
1100 IFS(I)()S(I+1)THEN1115 
1105 IFS(I)()S(I+2)THEN1115 

II· 

1110 IFS(I)=-1THEN FORO=IT02000:NEXTO:GOTO 1350 
1115 NEXTI:FOPI=1T03:IFS(I)()S(I+3)THEN1150 
1130 IFS(I)()S(I+6)THENI150 
1135 IFS(I)=-ITHENI350 
1137 IFS(I)=1THENI200 
1150 NEXTI:FORI=lT09:IFS(I)=OTHENI155 
1152 NEXTI:GOT01400 

11 



12 

1155 IFS(5)()GTHEN1170 
1160 IFS(1)=GANDS(9)=GTHEN1180 
1165 IFS(3)=GANDS(7)=GTHEN1180 
1170 PETUPt·i 
1180 IFG=-lTHEN1350 
1350 FOPQ=lT02000:NEXTQ 
136[1 PR 1 t-H":11 ~'4 1 t·i !": GOT020~~11 
1400 FOPQ=lT02000:NEXTQ 
1410 PF.: 1 t-H"::JTH I S ~~AS F I t·iE., THAtiK 'T'OU II 
2[1(11 I t·iPUT" At·iOTHEF.: GAt'lE".; F$ 
20[12 IF F$="'T'" THEt·i RUt·i 
2(104 Et·m 
:3(1(10 FOP I = 1 T09 
3(1(1~5 PF.: I t·n ";:3" : I F I (4 THEt-iA:B=0 : GOTO::::[14[1 
3010 IFI)6THENAB=14:GOT03040 
302[1 A:B=7 
3040 FOPX=lTOAB+l:PRINT:NEXTX 
3050 IFI=10RI=40RI=7THENBA=0:GOT03071 
3060 IFI=20RI=50PI=8THENBA=7 :GOT03071 
3070 E:A=14 
::::071 I FP$= II ::.:: II THEt·B08[1 
3072 IFS(I)=-lTHENGOSUB4020 
3073 IFS(I)=lTHENGOSUB5020 
3074 NEXTI:RETURN 
3080 IFS(I)=-lTHENGOSUB5020 
3090 IFS(I)=ITHENGOSUB4020 
3095 NEXTI:RETURN 
4(120 PRHHTA:BCBA) II~:~ ... !!!!!!II"'" 
4050 PF.: I t-HTA:B (BA) II ~:~ !!!!!!II"'" 
4~360 F'F.: I NTTAE: (:BA) II :.7 ~II 

4(17'0 pF.:nHTAB(BA) ":T ~:~ -"" 
4(1:30 PF.: I t·HTAB (E:A) II II 

4090 ~:ETUF.:t·i 
5[120 PF.: I t·HTAE: (BA::''' :#' -"" 
5050 PF.: I t-HTAB (:BA) II ~ ~ :~ ~" 
5060 PR I t-HTAE: (E:A) II :~ ~ :~ ~" 
507[1 PF.:HHTABCBA::' II ~:~ !!!!!!II"'" 
r5(19~~1 RETUPN 



Airbattle 
8K RAM 

AIRBATI'LE 

This game is played by two players. The left player 
shoots with 'A', the right player shoots with '0'. 
Different planes at different heights are flying 
over the playfield. 
Since the whole program is written in BASIC it is 
ali ttle bi t slCM. If yoo change the Jrovements and 
the soond generation to machine language yoo can 
develope the game. 
This program shCMs the beginner hCM to create his 
CMn games. 

1296 
7 PRHH":J".; 
8 PRINT:PRINT PRINT:PRINT:PRINT:PRINT PRINT:PRINT:PRINT:PRINT 
9 FORI=lT02(1:PRINT"t".; :HE>':TI : PF.: I tiT 
10 PRan"t ~:;HOOT OFF PLAtjE~:; t" 
11 FOF:I=lT02(1:PF.:ItH"t".; 'HE>:TI :F'i':ItH 
~3 GET W$·IFW$="EITHEt~13 
14 PPlt'~TII:JlI 

15 F'RHH"'T'OU CAtJ ~::HOOT AT 4 DIFFEREtH AH1::;" 
16 PRINT"AT DIFFERENT TIMES." 
17 PF.:ItiT"THE AUt:: ARE Hi DIFFEF.:EtH ALTITUDE::;." 
1 ::: Pi': I tiT PF.: I t·H" THE 1 8T PLA'T'EF.: U~:;E~:: A TO ~::HOOT" 
20 PRHH: PPHH"THE 2t·m PLA'T'EP USES (1 TO ~::HOOT" 
26 F'RHlT: ?F;:Hn"~::COF.:E 21 ~.JIt·j~=:": F'RUH 
30 F'~~ I t·n~ . F'P I HT II HIT Fn'~'T' VElTE TO ~:;TA~~T II 

35 GETZ$'IFZf=""GOT035 
90 PF.'ItH":J"· elF;: 
91 FOP I=lT019:PRINT:NEXTI 
~:'2 F'P I t·n" I " .: TAB ( 17).:" I" 
93 F'RItHTA:E:(4) ,: "-".:TAB(17).; "-,, 
94 F'RI HT "A=F I F.:E" .; TAB( 14).: "O=F I RE" 
95 PRINT";:j" 
100 X=INT(RND(1)tl0)+3:S=0 
H)5 :":;:=7702+:":t22 
11(1 FOF.:I =1 TO>':: PRIm":~".: : tiD':TI 
115 Xl=INT(RND(I)t4)+1 
120 Ot·i :'< 1 CiO:::UB 200., 300 .. 400 .. 460.,460 

1:1. 
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1·-·C" ':::' __ f 

130 
20(1 
201 
205 
21 ~~1 
211 
212 
21:3 
.-... C' 
':::'.L ._1 

22€1 
225 
2:;:0 
2*3 
25~3 
3(10 
301 
:;:~~15 
31(1 
311 
:312 
:~:1:~: 
.-. of. £:' 
.':11·_1 

:~:2~) 

:325 
:~!:~:(1 

34~3 

350 
4(1(1 
4~31 
4(15 
4H3 
411 
412 
413 
415 
420 

PF.: I t·n II ~II 
GOTC)1~3~3 
FOr;:~ I =1 TO 1::: 

I FS= 1 GOT02:~:(1 
PF.: I tH II ~~ -I ' •••• 00 11 .: 

PF.~ItHII-~~ ~ •••• nll.: : E=4 
1FA$=IIA II GOT0220 
I FB$= II 011 GOT022(1 
T=TI 
IFT1-T(16-XGOT0215 
PF.: I tH II :!!II ~II.: : ::':;3=::':;3+ 1 
GO SUB::::HO 

t·iE;:'::T I 
pr;:~lt·nll 

F.:ETUF.~t·i 
FOr;:~ I =1 T01 ::: 

••••• l!!l 

I FS= 1 GOT033(1 

II 

F·F.~ I tH II ~ ' •••• ll!lll .: 
PPHH" , I •••• nll .:: E=4 
I FA$= II A II GOTO:~:2~:::1 
I FB$= II (1 II GOT032(1 
T=T1 
IFTI-T(15-XGOT0315 
PF.: I tH II :!!II ~II.: : ::,:::3=;:':::;:+ 1 
GOSUB:::OO 

t·iD::T I 
PF.: I t'~T II 
F.~ETUPt·i 
FOr;::I = 1 TO 1::: 

••••• l!!] 

I F~::= 1 GOT043(1 

II 

PF.~1tHIl ~~ I •••• l!!.:!".: 
pr;:~Hnll' ••••• nll.: : E=4 
1FA$=IIA"GOT0420 
1FB$=1I0IIGOT042~3 

T=T1 
1FT1-T(15-XGOT0415 
PF.~ I tH II :!!II ~II.: : ::.:::;:=>:::;:+ 1 

425 GO~::UB:::~~1[1 
4:~:~3 t·iE::':;T I 
44~3 PF.: I t·n II ••••• l!!l II 

45~~1 F.~ETUF.:t·i 
46(1 FOR I = 1 TO 1 ::: 
461 : IFS=1GOT0490 



465 
46::: 
470 
471 
472 
47:3 
475 

: PPItH":~l".; 

FOR 0=1 TO 20:NEXTO 
PPHlT"-)llrl".; : E=2 
IFA$="A" GOT04:::0 
IF:B$= "0" GOT04:::0 
T=TI 
IFTI-T(5-XGOT0475 

481) 
485 
490 

PF.: I tH" :~II :-i".; : ::·::3=::·::3+ 1 
Ci U::;U:E::::: (1 (1 

t·1E::<:TI 
495 PRHlT" 
4(;jF. RET UF.:t·l 

11111[~1 

6(10 IFZ$="A"THH1A$="A" 
61(1 IFZ$="0"THEt·H:$="0" 
62(1 PETURt·l 
700 REM FIRING ROUTINE 
701 P=INT(RND(I)*3)+1 
702 FORD=ITOP 
705 : IFA$()"A"GOT0721) 
706 : IFY=0CiOT0708 

" 

707 POKE38801,2:POKE:::081-Y,32 
70::: POKE38779,2:POKE:::059-Y,43:Y=Y+22 
709 : IF8081-Y-X3)EGOT0715 
710 : IF8081-Y-X3)=0 GOT0900 
715 IFY)374 THEN A$="":POKE38779,2:POKE8081-Y,32:Y=0 
71::: t·1E;:'::TD 
720 P=INT(RND(I)*3)+1 
722 FORD=lTOP 
723 : IF:E:$() "0"GOT076C1 
735 : IFZ=0GOT0750 
740 POKE38814,2: POKE8094-Z,32 
750 POKE38814, 2: POKE8072-Z,43:Z=Z+22 
752 : IF8094-Z-X3)EGOT0755 
753 : IF8094-Z-X3)=0 GOT0950 
755 : IFZ)374 THEH B$="": POf:::E3::::?92., 2: POf:::E:::094-Z., 32: Z=(1 
759 t·j[>::TD 
760 F.:ETURt·l 
:::0(1 IFA$="A"THHl GC6UB700 
8(15 IF:E:$="(1"THHl GO::;UB700 
:::: 10 GEE$: I FZ$=" "THEt·jF.:ETUF.:t·j 
::::213 IFZ$="A"THEHA$="A": GOSU:B700C1: RETURt·j 
:=::~a3 IFZ$="0"THHH:$="0": GO::;;U:E:7(11)0: RETURt·j 
::::40 RETUF.:H 
900 REM TARGET HIT 
91 (1 PR I HT" ****UIIIIII*****IIIIIn".; : GO:::;U:B71~U:35 
92(1 A~t=" I" : A::;=A:::+ 1 : 'T'=0 : :::;= 1 : POKE59467 .' 0 
921 PR It-H " :~IIIIII ".; 
925 PF.: I tH" i=l" : PF.: I tHTA:E: (0::' .; "::;;CORE" .; AS 
930 IFAS=21THEN N=9:GOTOI000 
940 F.:ETUF.:t·j 
95(1 Pf<:ItH" ****UIIIIII*****lllllrl" .; : GOSU:B70135 
96(1 B$=" I" : :E:S=:BS+ 1 : Z=O : S= 1 : POKE59467., 0 

.. 961 PFWH" :~IIIIII ".; 
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965 PP I tH"::3" : PI? I tHTAB':: 13::' ,; "::;COF.:E II ,; f:S 
970 IFBS=21THEN N=18:GOT01000 
975 PETUPt~ 
HKK1 P": Hn" ::3:~l" ,; 
1005 FOPI=1T01(1 
lOW : PP HlTTA:E: (t'j) ,; "L·JIHHEF.:" ,: : 19=TI 
1015 : IFTI-T9{50GOTOI015 
1016 : PPHlTTABO'D ,; 11111111:"·m~t,jEPII!!!!IIIIIIII"; 
102[1 t'~E::<TI 
1025 PPIHT 
1030 1301090 
7000 POKE36878,15:POKE36876,220:FOPL=IT05:NEXTL 
7001 POKE36876,0:FOPL=lT0500:NEXTL:POKE36878,0:PETUPN 
7002 POKE36878,15POKE36876,200:FORL=lT05:NEXTL 
7003 POKE36876,0FORL=IT0500:NEXTL:POKE36878,0 
7004 PETUF.l~ 
7005 POKE36877,220 
7006 FOPL=6TOOSTEP-l:POKE36878,LFORM=lTOI2 
7007 NEXTM:NEXTL:POKE36877,0 
7008 POKE36878,0:RETUPN 
7010 IFTI-T9(30GOT07010 
7;) 15 F.:ETUF.l~ 

Integer divisors 
3.5 k RAM 

INl'ffiER DIVISORS 

This small prOJram can be helpful with the hanework 
of the student. It calculates the integer divisors 
of a row of numbers. 

(1 It It'l F (:32) 
1. OOr::UB 5el 
2 IF (10000-P)*(P-l)(0 THEN 7 
3 IF P()INT(P) THEN 7 
4 IF (10000-Q)*(Q-l)(0 THEN 7 
5 IF Q()INT(Q) THEN 7 
6 001'0 (: 
7 OOTO 1 
8 IF Q=)P THEN 12 

16 



9 LET P9::::P 
1 ~1 UET P:::::G! 
ll, LET (,~::::P5I 

1;;'~ PRItH 
1::: PRHH 
1. 4 FOF:: J:::::P TO I~~ 
1. 5 LET F:::::~~ 

16 LET t'1=~(1 
17 LET r.;~::::::::;G:!R (..:r ) 
1.8 Pf.:ItH 
19 PRINT J;TAB(S); 
~::(1 FOR K::: 1 TO F:' 

22 IF X(>INT(X) THEN 34 
23 LET G=LEN(STR'(K»)+2 
24 IF M+G(=64 THEN 28 
:;-~5 PRItH 
26 PRINT TAD(S); 
;~~7 LET t'1::::(a 
;2:;::: PR I tH K ,: 
~?'9 LET t"I:::t1+G 
30 IF X(>R THEN 32 
:31 OOTO :?::~5 
:3;2 U':::T F::"~F+ 1 
::n LF.:T F(F)==::':: 
34 t'~E~<T K 
35 FOR K:::::F TO 1 STEP -1 
:36 LET G=LEN(STR$(F(K))+2 
37 IF M+G(::::64 THEN 41 
:7::::;: PRI~H 
:;:::) PfU~H TF1B(C) ,: 
4121 LET t'1::::0 
41. PPHrr F(K),: 
4~~ L.ET t'l=t"I+G 
43 t'~E>-':T K 
44 PF::ItH 
45 I"~E::H .J 
46 PF.:ItH 
4? Pf;;:II'H 
4:::'{ PF~: I t-rr 
49 OOTO 1. 
5~) PF': I I',rr" :'JTH I S pr':::OGF.:Fit'1 CFiLCUU:HES" 
6121 PP I t-IT "THE I tHEOEF.: " 
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7121 PR I t-n II D I V I SORS OF TLoJO II 
80 PR I t·n II VALUES II 
90 PF.! I ~n II ENTER BOTH VALUES.t" 
92 PR I NT II SEPARATED BIT' C:OMt1A II 
11210 I~~PUT P.' Q 
101 IF P=0 THEN END 
110 f;!ETURH 

Shooting gallery 
3.5 K RAM 

SHOOI'ING oo..LERY 

'fu.is is a enjoyable shooting game with sound. A 
firing base is moving up and down an the left side 
of the screen. On the right side is a wall with up 
to three holes. If you hit a hole you get 100 
points. If you miss the hole then 10 points will be 
subtracted fran your score. One game is five rounds. 
At the end of the game the total score is displayed. 

11 [1 PEt'l GALLEP IE 
12[1 F:Hl 
13[1 F.Hl 
190 F.:Et1 
2~~1[1 ClP 
21[1 DHl Z(23) 

!:;:TOP 
ELCOMP PUBLISHING. INC. 
POMONA. CALIFORNIA STOP 

22[1 PF: UH" :'lfI1(:IflTO !:::TAIH HIT" 
225 PF.:HlT: PRWT"At·i'r' f:::E'T"' 
2:;:[1 F'F:ItH"PRESS 1": PF.:ItH"FOF: FIRE" 
24[1 PF: I tH" :~~l!!~.ElCot'lP t'l I CROCOt'lPUTEF.: 
250 GETO$: I FO$=" "GOT025~3 
260 PF: ItH":1 
2'?0 A$ 0:: (1) =" Im~~]~ :-rrJ1" 
28[1 A$ ( 1 ::. ==" :l!W Inn::-i '1" 
29(1 Ii$ «(1) =" ::.::" 
:30[1 D$(2)=" " 
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:34(1 T=T +:::: 
350 K=1:X=1:S=100:C=10:R=R+1 
36(1 P$=STF.~$ (F.~) 

370 IFP=5GOT01040 
3:::0 FOR I =~~1TO 1 ::: : PF.~ I t-n II II: Z ( I ) =0 : t·~E::~:T 
39(1 FO~~ I = 1 TO:::: 
400 Z(INT(PND(1)*17+2»=1 
41 (1 t·iE>::T 
42f1 F'RIt·HI;:3" 
4::::f1 FOF~I=1T019 
440 PRINTTAB(19);G$(Z(I» 
45~) t·~E::-::T 
46(1 PF.: 1 t·n II :~:ou~m :.r::OUt-n :-l::COf;:~E~ 
4 7(1 PF.~ I t-n II II .: F.:$.: II 1 ~J 1 f1f1 
49(1 PF.: UH II ;:3" 
500 K=1 
51(1 K=ABS(K-1):X=1 
52f1 1=1 
53(1 PF.: I t·HA$ ( K) 
54~) GET A$ 
55~) 1 FA$=II 1" THEHGOSUB64~J 
56(1 IFC=0GOT0330 
57[1 I=I+1 
580 IF1=19GOT0510. 
59(1 GOT05:::a~1 
600 POKE368771220 

II 

610 FORL=6 T00STEP-1:POKE36878,L:FOR M=1T012 
615 NEXTM:NEXTL:POKE3687710 
61 7 F'CI~:::E:36:::7::: 0' [1 
62(1 RETUF.:t·i 
640 PF.: UH II :I!!."" .: 
65~) ITI= 1 !:: 
660 IFK=0THENW=I+2:GOT0680 
670 ~,j=20- 1 
680 IFZ(W»0THENY=20 
69(1 PF.~UH"II e".: 
7(n] ::.::=>::+ 1 
710 IFX{)YGOT0690 
72(1 I n::= 18THHi PF.~ I tH "11 ."1 11 .: : GOSUB60f1 : GOTO 840 
7:3~;:1 Z.:: ~I~ ) =2 ( l·J ) + 1 
74~] FOF.:.J= 1 T04 
750 PF.: 1 t·H "11:"'~" .: 
760 POKE59467 I 16 
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770 POKE59464J150:POKE59466J31 
780 FORM=IT020:NEXT 
79(1 PRun li III II .: 
:::2~~1 t·~E::-::T 
:::25 GOSUB1 :3[n) 
:::::;:0 S=S+ 12~~1 
:::4~j ::;=~:;-5* (2(1-::<::-
850 POKE59467 .. 0 
!::6t3 ~::=~3-Z (L1l::- * 1 (1 
87(1 C=(-1 
88(1 FO~~J= 1 T022-~·J 
89~~1 PR I t·n 
9(10 HD::T 
910 IFS(0THENS=0 
920 SS=STRS(S):CS=STRS(C) 
93(1 p~~nnTAB(8) II~".: CS.: TAB( 15).: RIGHT$(SS .. 3) 
940 P~~ nn " ;:3" 
950 FORJ = 1 TOl·J : P~~ I t·n II :!lJII .: : t'~E::<T 
96~) p~~It·nll~""""""""""''''''''''''''I".: DS(20-;:'::).: 
970 IFX()20GOTOI020 
1 (12~J ;:'!,= 1 : P~~ I t·n "II Ilmll 
1 (1:;:0 F.~ETUF.~t·~ 
104~~1 PF~ I t·n 11::')11 
107(1 PF.~ I tH II :!!l!!l!!lll 
10B(1 FORJ= 1 TO::: 
1 (190 PF.~ I NTTAB (::::) .: II ** GAt'1E O ... ·'ER BO'T'II 
11 ::K1 PF.~ I t·nTAB (3) .: "::l+:GAt'1E O ... ·'EF.~t.~" 
117(1 
11:::(1 
1190 
1200 
12HJ 
1215 
122~~1 

1225 
126(1 
1270 
12:::[1 
129~~1 
1295 
1300 
13H~1 
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PRI tH: PRINT 
FORH= 1 T039 : PF.~ I t·n "+".: : t'~D::T : PF.~ I tH 
POKE59467J0:POKE59466J0 
P~~ I tH" :!!l·J I TH 40 SHOTS Ot·~ ::;: II 

PF.~ I tH II TARGETS II 
PR I NT" :!!lTOTAL SCORE" 
P~~ I tH" IS" .: T .: "PO I t-ns" 
POKE59467J0:POKE59466J0 
PF.~ I tH "OtK:E AGA I t-P II 
rt·WUT AS 
IF AS= "'T'" THEN 2~J(1 
END 
F.~H1 BELL 
Flett::: E :~:6:::7::: .. 15 
FOR L=IT05:FOR M=IT05 :POKE 36876J220 



1330 FOR N=lT05: NEXT N:POKE 37876}0:NEXT M 
1340 FOR M=l TO 10 :NEXT M:NEXT L 
1350 POKE 36878}0 
1360 ~:ETURt·~ 
2~XH] PR I tH II ~II 
2~~11[1 FOF.:L=l TOll: F'PHH IlIl : t'~E::-::T 

Submarine 
3.5 K RAM 

SUBMARINE 

This program works with the two cursor control keys. 
Af ter yoo RUN the program yoo move the cursor to the 
square (submarine) in the middle of the screen. If 
yoo are in the center of the submarine it will 
explode. 
Try to get as many points as possible within 120 
seconds. If yoo are very good yoo will get extra 
tim2 • 
. -,-:,.-, 
'::'.' ~ 

50 GOSUB11000:REM PRINT INSTRUCTIONS 

99 AT=120 
100 GOSUB1000:REM SETUP FIELD 
1 (15 C:::<=:~::: C:Jr'=2 : Ft~: I t'~T II !:3 11 .; 

110 PR rr-n 1\ UB[~r!!:te /I .; 

200 GOSUB2000:REM SETUP CLOCK 
300 GOSUB3000:REM PUT UP TARGET 
400 GOSUB4000:REM ALLOW CURSOR MOVEMENT 
500 GOSUB5JJ0:REM SCORE HIT 
600 GOT0300:REM JOlT AGAIN UNTIL TIME~S UP 
10(10 PR I t-n";]" .; 
101121 FORI=lT022:PR I iT11 a::: II· . '. !rl .. I-j 

ri! IL~ ... !"IC{', i 

1 (12(1 FC!F.~ 1=1 TCf:;:~ 1 : FtF.~ r'~T II ii[~]:~ H.; : r'~E>::T 

1 (130 FOF:: 1=1 T021 : PI? rH" n:a~~ ".;: :"~E>::T 
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1035 FOPI=1 T021 'F'F:Im"ln::. ", 'U:::<T 
104t1 PF.: nn"!!!:I" ,; 
1050 RETUP~l 
2t100 SI=TI 
2001 SC=O:PEM INITIALIZE SCORE 
2010 ET=INT«TI-Sl)/60) 
2020 PR I tH";arT I t'lE "; ET ,; ";a ................. t:;COF:E" ,; :::;C, "::l", 
2025 IFSC)=5000THENGOSUB10000 
2030 IFET)=AT THEN6000'REM GAME OVEP 
2HJO F:ETUFJ,l 
3000 PX=INT(PND(TI)t13+3) 
3010 RY=INT(RND(TI)t15+3) 
3015 PPItH";:j" ,; 
3(120 FOF.: 1= 1 TOF.::'<: pF.:nH" •• " ,; : t·1L<T 
3030 FOPI=1 TOR'r" PF.:ItH":~l"; : t·1E>,:T 
304~) PR I t-H" Inl>:>:::·:)Jlltx)t<~lllt·:>::<~IIIII" .; 
3050 DS=INT(RND(TI)tI0+1)t100 
3(160 PP I tHDS.; 
:~a370 PRItH";:j".; 
3080 FOPI=1 TOC::<: PF.:HH" ..... ; . HE:«T 
3090 FOPI=ITOCY,PRINT"~";NEXT 
31(10 GOSUB2(110 
311t1 F:ETUPtl 
40(10 PEt'l 
4010 GETA$ 
4015 OK=0 
4020 GOSUB2010 
4030 IFA$=""C;OT04010 
4(140 IFA$=":-J"THEt-l GOSUB4:::0~3 
4(150 I FA$=" .1" THENGO::;UB46~30 
4060 IFA$="~"THEN GOSUB4200 
4070 IFA$="II"THEt'l GO::;UB4400 
4080 IFOK(>ITHENGOT04010 
4(183 FOP I = 1 TOC':: : PF: I tH" .1"; : tlL<T 
4084 FORI=1 TOeS, PF.:IHT":~l".; c,lDo:T 
4090 PRINT M$; ·CX=CX+DX·CY=CY+DY 
4091 IF CX(4 THEN CX=CX 
4092 IF CX>20THENCX=21 
*393 IF C'T')19 THEt·j C'T'=20 
4094 IF CY(3THENCY=2 
4095 IF(CX(>PX)OR(CY(>PY)GOT04010 
4098 RETUPN:PEM A HITI 
4200 OK::: 1 : r'l$="11 Il'.ll" : D::<=0: D'T'=1 : RETURN 
4400 Of::: = 1 : t'l$=" II 11111" : m<=-l : D'T'=0 : RETURt·j 
4600 OK= 1 : t'l$=" II ." : D::<= 1 : D'T'=O : RETUFJl 
4800 OK=1: t'l$=" II 101" : m<=0: D'T'=-1 F:ETUF.:N 
5000 FHl 
50(15 PR ItH" II" .; 
5010 PRHH"II::-l :11111 :~r~1111 
5020 FORI=IT020X=SIN(2):NEXT 
502:; GO::;UB 55t10 
5~330 PP I tH" TIIII!!!!~IIII~IIII~IIIIII 
5t140 ::;C=SC+D:3 
5045 PR I tn";:j" .; 
5050 FOF: I = 1 TOC::::-1 : PF: nH" .1" .; : t·jE::<T 
5060 FOP I = 1 TOC'T' : PF: I tH" :~1".; : t·jL<T 
5070 PPI t-H".".; 
5U::u) F:ETUPt·j 
5500 F:Et-1 E::<PL 
5510 POKE36877,220 
5520 FORL=6T00STEP-l:POKE36878,L:FOPM=lT012 
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5525 NEXTt1: NE>=:TL: POKE:36877 J €I: POKE36878., 13 
5531Z1 RETUR~~ 
6ee0 PRINT"13 ••••• 001I!lQ3At'lE OVER ••• L~At-n TO PLA'y' AGAlt·j".; 
610£1 INPUTYN$: IFLEFT$('T't·j$., 1 )="'T"'THEt·K;OT0ge 
6210 END 
1£1£100 REM BONUS SECT I Ot~ 
1£110£1 AT=180 
1£111£1 PRU4T"13 ......... mONUS" 
1121115 PR UH "~" ; 
1£1120 RETURN 
l1elZ1121 PIUNT"::1" :PRINT"SIMPLE SUBt1AF.:INE" 
111211215 PRINT" FIGHT" 
111211121 PRINT"YOU WILL GET POINTS" 
111212121 PRINT"IF YOU BRING THE TOR-" 
1112122 PRItH"PEDO IN THE CENTER" 
1112125 PRINT"OF THE ENEMIES SUB-" 
11121:3121 PF~INT"MARINE. 'T'OU CAN USE" 
111214121 PRItH"THE CURSOR CotHROL" 
111215121 PI<: I NT" KE'T'S (CSF~) • 'T'OU GOT 12121" 
111216121 PI': I t-n "SECONDS T I t'lE. A SCORE" 
111217121 PI<: I t-n" OVER 51211210 GIVE::; 'y'OU A" 
11081Z1 PF~ UH" 3£1 PO I NTS BONUS. 
1109121 PI': UH" YOU ~lUST H IT THE TARGET It-j THE CENTEF:" 
111395 PI': I m 
1110121 PRINT"HIT ANY KEY TO START •••• 
111113 GETA$: IF A$=""THEt·j GOTO 111113 
11120 F.:ETURN 

A clOCk for your 

VIC·20 
3.5 K RAM 

A CLOCK FOR YOUR VIC-20 

The following program makes a clock out of your VIC-
20. Hours, minutes, and seconds are displayed and a 
ticking is created. To set tile clock you, have to 
enter hours, minutes, and seconds in a six digit 
number. For exarrple: 195352, rreans it is 7 hours, 
53 minutes, & 52 seconds, in the p.m. 
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1 Ii It1A ( 6:; : Ii It1B( 6:; : GOSUE3e6e 
2 PR WI":1" .; 
3 POKE36879,12 
4 FOF:I=lT06: B( D=-l : ~iEXT 
16 FORI=lT06:R(I)=VAL(MIDS(TIS,I,I»:NEXTI 
30 FORr1= 1 TD6 
35 PR I tn" l=OOBIe.t~~~J1).l" .; 
46 I FB <r'D =R (m THEt'lGOTO 1613 
50 PR UlTTAE (01-1) *3+ 1); : GO: UB 1010 : REM ERASE 
55 P ~I~iT"~.mJ.m"; 
613 PRINTTAB«M-1)*3+1).; 
76 BCM)=A(M):X=A(M) 
75 Z=VALCRIGHTS(TIS,I» 
7::: I FZO 11 THEtl GOSUB *366 
99 O~W<+1 >GOSUBlee9 .. 10613 .. 1001,11362,11303.·113134, 16€15, 1006 .. 1007.· 11308 .. 10139 
11313 ~lEXTr1 
2130 (iOTOl13 
1000 PRHlT"ra! 1M 1M IJ)J 1M 1M g •• 1i " : F ~TUR~i 
1001 PR HiT" OIU .~ IPI: IPI: IIII :'J •• r.;.%.t g"MMI[$~ " : RETUF:i'i 
1602 PR I tll" mMl[QlJMI'~:I'WlPilJM':1lfM" : RETUR~j 
1603 PR I tF" ~Mll.UlUI!Im lIT lIT lIT W18JI:,Jt Ipt " : RETUF 'i 
1064 PR 1m" _I"I.U~ jJ)J IJ)J 1M III[~@~ " : RETURN 
11305 PR I NT" tY.t IJ)J Illml.UWM'<t 111~[~'JMi'N :-II lIT " : RETURN 
1066 pr;: Un" M1.Hpt IJ)J I[Q Ipt Ipt 1M " : RETUR~i 
11307 PR 1m" ~w Ipt IPI: IldlrrrJJ).l'J[lITdf: IIIMiI[lI.tJ[~1IIT lIT '-l~r : RETURi'i 
10138 F'( UH";:&.1.% 1l8l1l8llllrnt[QIJ~ ne ne II'[I®},H~ " : RETIjRi·i 
16139 PR I t·iT" WZlIOOi il8llJ)J lle 1l8l TITJ"M~l4~4[QIJOO',.~ " : RETUR~i 
1010 FOR I = lTD? : F'R HiT" ••••• 00"; ~iE:'<T RETURt·i 
313013 REr1 Cl OC.T SET ROUT HiE 
31310 PRnH":')[~~ CLOCK FOR VIC-20 
3020 PRHH":B.1THE TIME IS DISPLA'r'ED" 
303.3 PR I NT "AND Et·nERED" 
3035 PF:HH"A~, A sr:<-DIGIT HUt1BER" 
31336 Pr:;:HH" IF THE TU1E 1:3 ALREAD','" 
3040 PFi: !HT " SET.. THEr·j EtHER Fi:ETURW; 
3645 PRHlT":~~)B1TER TIME" 
:::05~3 HlPUT r~ 
3055 IFN=0THf ~iGOT030?6 
:c356 InKl'30000THE~HIS="(l"+R!CiHT$(STRS( It-n(~j). 5) 
3060 IFN>=100000THENTIS=RlCiHT$(ST~:$( nlT O·D). 6) 
3670 RETUF:ti 
400~3 !':Er1 CL.OCK 
4001 POKE36878,15 
4002 REt1 FOR L=1T010 
4609 PO!<:E36:378, 200 
4030 POKE36874,0 
4060 REf1 tiE~:rL 
4076 POl<£36878 .. 6 
40E':0 RETUF.:~i 
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Caution For the next three games you need at 
least 8k of RAM. 

Bird attack 
8K RAM 

BIRD ATI'ACK 

In this game you are a water-carrier. You try to 
carry as many liters of water from a spring to a 
tub as possible, but watch out for birds dropping 
Ii ttle bonDs. The player can be controlled by key " 
, for left and key , , for right. 

5 POVE36878, 15 
6 PRltH":1" 
7' PI':ltH"F'LEW:;[ ,mIT I" 
8 REM """""""""'" :) RHI , <+ 
10 REM. BIRD ATTACK , 
II F:[I'I* " 
12 F:Et'1* " 

l~ REM"""""""""'" 14 REM *LOAD CHAPA~rER GENERATOR. 
15 POKE51,255:POKE52,19 POKE55,255 POKE56, 19:CLR 
17 F'F:ltH":~!~!~I.~¥:mHF:OI_ l,nTH '{'(LEFT> l'iNII "",' ,F:ICiHn 
~:o FORI=IT0102:4 
30 POKE5120+I,PEEr(32768+I) 
40 t'lE:':T 
50 F'OF:I=0TDI99 
6e; PEADA 
70 PCW[(') 1 44"1- I.' 1::-"1 
:0<0 t'lD<T 
90 rOVE36869, 253 POKEJ6866,PEEK(36866)OR128 
1 rIel REt'1 *B I F:D* 
110 DATA128,193!243,255,255,243.193,128 
l?O DATA255.255,255·255,255,255,255,255 
IJO DATA12~,230!248)208)248,228.'194,128 
140 Df~Tf,4::::, :,6 .. 1212' .. 124, 124., 126) 126., 126 
150 DATAI26,126, 126.124, 124. 120.56.48 
160 I<:Et1 "~'lATm CARRIER. 
170 DATA12J30.59!62.28,30!12.31 
1 E.0 IIrHA62, 94" 15:3,30, 10, F" :n, 49 
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19121 DATA128 .. 64, 48,16 .. 56,56,56 .. 56 
200 DATA31, 30., 30., 30.,14,12.,12,14 
210 DRTA48" 120,22(," 124,60, 120,42., 120 
220 DATA252, 122, 121, 120, E:0, 136, 132, 140 
230 DATA31, 16) ~6) 56 .. 56 , 56.· 0: ! 0 
240 DATR242.,120,120,120,112,48.48,112 
250 RE~1 ""SPR I NG* 
260 DflTA22L221 .0 .. 247.,247,0 .. 1€l7., 1:::7 
270 REl'1 *BULLEH 
280 DRTAS,8.8.8.8,8,8.8 
290 RHI 'HUB~. 
300 DATA25'5 .. 2~i5 , 0: ! ::::55 .. ;;:55 .. [1 .• 255, 255 
310 FOR I =E:2:3TO 1022 RERDR POKE I , F1 'r~E)<:T POKE 1000.,0 
320 PRHIT":J" FORI=3E:840T03E:8:33 POKE!..€. t'~En POKE1004,0 PO':.E10~jL 18 
330 F'OKE8160., D8' F'OI<E::< 153. 139 POKE81:38, D7 
350 I'HI *DEAD* 
360 DATA0,0,0,15,143·2551255,15 
370 DFITF"i0, 0 . 4 .. 174, ;;::51 .' 2~,5, 2:'5, 190 
380 DATR01 0 .. 28 .. 20 , 28 .. 28 .. 2::::, (I 

390 I':E~1 *OROUt'lD* 

4(JO PEt1 HPEE* 
4(15 DATA0, (l. 224 .. ;;;::48 . 255.,255,255,255 
410 DF1TA0,0.0,0,192,132,192,240 
415 DATA240J252,254.255,255,25~,255,255 
4;;::0 DATn:;~55., 25:i, 25'5,254.,248,240.240! 128 
4Z5 DAml:;~0, 120., 120" 120., 120., 120, 120, 120 
450 FOF'j=":85I0T03:3:339 F'OI<EI, 4 t~C<T FORl~3:3400T038509 POKEI, 7 fiD~T 
465 POI<E81.64 .. 152 POKE8142J 152 PO~T8120 .. 129 F'OKE8098 .. 129 POVEl:::EI7t-~. 140 
466 F'CWE1::077 .. 149 POk.E8~399.' 150 POKE8121,. 151 
467 PCW . .E:38~184. (1 pm(E3886:;~ .. 0 PCW.E'J8840 " ~ PCWE.::~eE:41! 5: POI<E'~:2.81 i::., 5 PO~':.E:?8:?, 1 ~~! r:, 
4G:j P(WE'::O::.;87'96 .. :) POKE38797 .. 5 
47(1 FORI-=81['4TO:31::::5 POI<EI, 147 POKEI+::11217:;:~0,5:~~E:X:T 

480 POKE7'74.2.' ::11 POk.E7764! 66 POI<E7763 .. 7:3 pm:T7~76:1' 77 PCWF77'41 . (:7 F'm<E7(,43. 67 
482 POYE7719.77 PO~E7720.66 POKE7721.78 
4,-)[1 F'E~1 *":F'R HlCi* 
500 POKE8143J141 POYE8144,141 POKE38863.2 POKE38864,2 
'" 10 REM *TUI:* 
520 POVE8162.143 rOKC38882,4 B~~8161 BB%r7680 
600 A%=lNT(RND(l)'I?) 
610 A%=A%*22+7789 
7~30 FOP I =:::T022 
702 rOkER%+I-3,32 POVEA%+I+20.32 POKEA%+I-24·32 GOSUB5000 
~JO PDVEA%+1-2,128 
740 POVEA%+I-I 12" 
750 POKEA%+1,130 
76(1 Ot'~Z{-;OOT07:30 

770 PO~EA%+I-23!131 Z%=l GOT0800 
780 POV[A~+I+21.132 2%=0 
7:JI7~ ~.i-r'::;(8:;~8) GO::;UB5000 
"'35 F'R I tH' "f." .: F'EEf: (1004:' , "L I TEP":" 
800 I"~E>:T 
810 POVEA%+22!32 POYEA%+21.32 POKEA%+20,32 POKEA~+43.32 GOT0600 
19?c' REM ~,t'IASCH mE -:_m~CiUACiE"" 
2000 DATAI?:3! 232,3, 201 .. ~3) 208 .. 189) 16~. 197.201 .. 37.,24121 .. 84 .. 201 .. 29 .. 2[18 .. 71 174 .. 233,3) 2 
c:4 
2010 DATA234,234.234.234,224,3·234.234.240.59,172,234,3.192.1!240 .. 14,169,138,157 
202[1 DATA206 .. 31.169.,1, 141 . ;>34: 3 .. 76, 123.,3,2:34.,169, 140" 157 .. 206 .. 31! 169.0 .. 141 .. 23·'L 3. 
234 

2040 DATA31,142,233!3,234!96!234,169,11141,235,3.~6.234.174,233,3,232.234)234!22 
4, ~:':'4 
;;::12150 DATFf224, 19,234, ;;-~14, 240,67.< 172 .. 234.3 .. 192 .. 1.246 .. 14 .. 169 .. 134.157. 20f~, 31·169) 1 ' 1 
41 
20€0 DATA234.3,76,203,J.234.169!136,157,206.31.169,g,141,234,3.234.1C9)133!157.1 
:34 
2070 DATA31 ·202. lC9.:"32! 15?. 1:::4.3L 157 .. ;~0(.,31 .232 .. 234. 169.135., 157,;~07 .. :3L 142,;;:':':13, 

2080 DATA234,96·234.234,234.234,18,0.0.0.234.178,235,3!201!1)203.9.2381236.3,169 
,0 
20gn DATAI41~235/J,234,96 
49~0 PEM *DpOPPj~J* 
5000 POKEBB%-22·82 
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5005 IFAI%E1THFN5100 
5010 RA%=INT(RND(1)*4) JFAA%()2n~ENPETUPN 
5020 Al%=1 BB%=R%+I+21 
5100 IFPEEKCBB%+22»32THENIFPEEK(BB%+22)(141THEN6000 
5103 rFBB%)8142THENA1%-0:POKE36875,0:PETUPN 
5105 TT%·(8142-BB%)/5+128:POKE36875,TT%·POKEBB%,142:BE~.BB%+22 RETU~~ 
5',<90 REt'1 U·I J T* 
6000 PP%-PEEK(1001)'POKE8142+PP%,145 POKE8141+PF~,144 PC~E8143+PP%,146 
6019 POKE8120+PP%,32'POKE8121+rp~,82 
6028 PO~[3GR7~,0:FOPI:255T0128STEP-G POKE36877J I :NEXT PO~~E3687~J0 
;::1):30 PR I I'H" '~~I~GI'l I I··l C 'T' ill) " 
Ce!*"i CiETF1:t IFA$=" "THEll6040 
6051.3 I nl$:=" 'T''' THr::JWl.lt·n;:\) 
O"I~:i;? 1 ['''ft='' t··I" THEHr;Or;0 
60~A [;OT0604(, 
(;fl6C1 PRItH"~J" DiD 

Motodrom 
8K RAM 

MOIOOROM 

In this game you drive a car on a famous race track. 
Your car can be controlled by a joystick. 
At the beginning you have to enter the number of 
drivers and their names, as well as the speed each 
driver dares to drive. 
Each crash causes a delay, too many crashes cause a 
disqualification. The driver with the best time 
wins. 

o POKE36878.15:RUN 100 
1. P:::::F'+;;;:: 1 : PETURI"~ 
;;;: F':::::F'+;;-~~~: F:ETUPI"~ 
:::: P:::::P+2::;::: F:ETUPt·~ 
4 F'::::F'-' 1 : RETI..JF:l~ 
5 P::::F' : F:ETUPt·~ 
6 P::::P+ 1. : F:ETUPt·~ 
'( p:::~p-~~:::{: F::ETUPH 
:::: P::::P-;;-~;;::: PETUPI··4 
9 F':::::P-·21: RETURt··1 
2(,) PE~'I 
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;:2 Z=Z+ 1 I r- 2:::?THDl?=f:) GO TO 4J.?10 
22, F~ETURr~ 
30 R[to1 
i':'~ FOP K= l. TO 20·.j..U/ 1~: POVE:::6877., 21~?! POI<EP+30720, 2 F'CI~T F'., j 70 POVE S, .)'::. 
34 PC~E P,42 POkE3~877,0 NEXT k'FUKEP+30720.5'POkE P,30 paS 
3f: F~ETUFN 
40 F~D1 
42 POKE36876,255 POKE S,V S=P POKES+30720,? r'OVF S,8t:POKE86R76,0 
48 RnUPt,~ 
~~ Tl=INT((TI-T);6~) 

56 PRnlT"~"SpC.C31:"" :lII"Tl "II !!!" 
571FT 1 )50THE~·KiOT07~S 
60 SYS(828) PO~E37154~255 C~PEEK(999~ 
62 IFC·4THE~:·7 001067 
64 IFC=7THENC-4 001067 
66 IFC-5THFN91 
G7 D·-:::C 
6f: FORW=UT0300 NE~1 
69 ON DGOSUB 1.2)3,4)5,6)7.8.9 
70 V-PEEKrp, IrV·127THE~~.~~ 
71 ON (V-26)*O.5 GOSUB 20,30,40 
72 RETUF~t,~ 

,,_, 1FT 1 {60THE,Wf;: I IH" ~:1~ "JHEF~E FIRE ','OU ~'!!!" 00100] 
(, 1FT j)-?OF;toWTl {:X1T'Hf:t'~PF' ltH ";::9:1)' FIF'r ','OU STl LL THEPE:' !!!" 13010(,0 
78 IFTI(90THEN60 
79 FORI -::-1.1 0.·;::0 POKE:"3Cr::·;-'6, 1E:(I· PF' I1H" .:.1:tl!$ lH '::OUfH. T.rITT II i FOF· J'.: 1 T0100 l··lE:···:-r J 
80 POI·!TJ6:=:-;-' 6 , ('I pr;'ItH"~":1:.1U DI::,OUf1LI Fli'EJJ ! !!!". FOPJ""1 TI.:I100 t·IE"::=--:T J t~E:=··:TI CiClTCl44f. 
~~ 1 I rU·::::IJ 1. T HEt-H 1::::1..1 .... ::-:+ t 90 [i(HO(;S~ 

':\~~ I..'=U~ GOT06~..j 

100 FOPI=928TOE~C PERDn POKEI,A NEXT 
105 FORJ'1001T01089 PEADA P~'EJ,A'NE~TJ 
110 DATfUC,2" 0.18:3, I'll, 1'),145,1(3<,127" I'll 5'1, 14'5 ~',:~c, 17':,1?, lAc, 
l. 15 DRTAt~ 1 ' :;:J2 ' :1., ;;:'40 ' 19., ;;:S>·L 9 ' 21210 .. , ;:'::43. 1"( 7~ ,.:.:.~: 14:1, ,1- j , 1 ~::::: , ~~(I :~ , r: 
128 DATA169/6,141 .?31,3.~14,96,2341224.2,208,t8,224)17JJ32,145 
j 25 nr1Tf141., 1?:J, 2,10. 4,,142. ;:31,~", ~6, 14<:., ~'31, ,3, "" ;';'::4, :'."4, :': ~"'10 
130 DfHA;;~35, 14:?)2:~:1, :~,q(";,:;'4.,:?,C~, ,:3;~,-:::;.=:.' lIS 4"f 
150 PFt1 
151 CiOSUI{8f::HJ 
1 :'I;;~ 0=:0+ 1 
158 PRUH If :1.f.lI(JHl STArn F'O-::ITlot·l #"0" IlFt·(O)" I!IJ" 
16i.1 F'F' WT" EtHEF: ":P'[ED (t'1A:': 3e1l:;)" n~PUI u 
16:' 1..11=1..1 
2@ZI PEt1 
25(1 PEf1 
<' .. '. F'F'TtH"~ilHll,!"t'!'nt't1'1'!"ltl'!'H'!''': 
254 PRINT"ttt'!1!tlt''!''!''!'tt'!'t'!ttt1'': 
256 Pf;: ltH" 'I' tllt 1" ,: 
;:5~: F'P HH " 'I t 1'1 '1" , 
;:Ol PF: ItH " 1 HT lt1'1 , t". 
26;~ F'f;: UH" l' 1't 1'1 1 un '!'t 1'T t,,, : 
2C4 F'P I tH" t t'''11t 1'1 1',.,1 I" ,: 
266 F'F:lIn" '\ 1'1'1'1' 1"11 1Htll", 
268 Pfe'ItIT"! 111 nIH '1''': 
;;:10 f"Pitn" 1 1 H Itl1'\' '1", 
27~' F'r.: HIT" 1 'TlH Tn 1''Tt 1't'l111' 1"" 
;074 pr'ltH"'I~ ... ·"iH11IHHHHT1T 1": 
275 PF: I ,n" 'I 11t'1'ltl'IT ; 1 1" , 
276 F'F:ltlT" 'I H tll1 1", 
277 PF'ItH"t 1'1 '1'1 1": 
278 F'F: HIT" 1 '1'1 Hit 1 1 l''': 
279 F'F'HH" r I'll 1'1'1' 1 I", 
2Fn" PF' I tH" 'I tit 1'1'1'1'1 'I l''' ; 
2E:j F'r;:ItH" 'T 1111 1'111 'I 1".: 
2E:;:: F'"~Itn"'1' 1'1'1'1 1111 tl", 
283 PRINT",! 1t l11t 11": 
284 PF'JtH" 1'1 1'1'tt t"; 
;;:~85 roP.. I :.::0T021 F)Ok:E38:3€~4+ I .,5· POf-<E8164+ I ,30 t·4E::-::T 
3(10 F:Ell 
31121 P=7';j46 [1::::2 

:]40 FOR IT'::::-1 TO 101'9: OO~;U:E! 55· "~E;'<T '11 

40"' RH1 
410 PF~Itn"~(!!!!IIl(!II!OI" ,: 
42el FP Itn" 2 ROUt,W", It{o.l ; 
430 PfntH"I ••••••• I •• III •••• II.I" ,: 
435 O=INT«TI-T)!60) 
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4410 P~:It-nI~n( (TI-T)/61O) IISECO~mSII; 
446 0(0)=0 
4510 FORl=IT06100121:NEXT 
460 IFG(HOOT0152 
4710 CiOT09t210 
8enj PR I ~n II 7.J.'1I131 0 T 0 D R 0 ~11!" 
:::121:::: GOTO 12~~1ZI 
8104 FOFt.G= 1 TOH 
8(15 PF.: I ~-n" t·mt1E OF DR: I 'o/EF.: # II G : I NPUTF$ < G) 
8106 t'~EXT 
8107 FORI=0T021211Z10:G=IZI:G2=0 
:321?J RETUF::t·~ 
9100 PR I t-n "::111 

91121 PR: I ~n" :0.lCl¥::;COF.:E FIFTER 1 ST r:;:Ut'4 II.; 

915 F'R I I-n II 19.1 I t'4 FORMULA 1 !!II 
92121 PF.: I NT II :0.l11 

9;;-~5 F'F.: I t-n II DR I "/ER" .; " SECmmS:..:rltl ll 
930 FOR: I == 1 TOH 
931 IFT1)=9IZ1THENO(I)=999 
93;;~ PF.: I t-nF$ < I)., O( 1) II II 

934 NE~<:T 
~:~55 PFi: I t·n- II :000:1'.:1" 
9610 I ~'4PUT II AGfi I t·4 II; A$ 
971Z1 I FAt= 111.(" THE~m=0 : OOTO 152 
980 I FAt= II N II THEt-4Et·m 
99121 PF.: 1 t·n II :1"; : GOT0960 
1 ;;~01Z1 PR I t~T II :0J.JELCOt'1E TO THE 1 8T RU~4 I t·4 " 
121 el F'R I NT " FORMULA 1 I t·~ t1mnE CARLO" 
1255 PR I ~n : PR I I-n "r.!IiPRE8S At·4'T' KE'.,'!!!" 
1256 GETG$: I FG:$:=" "THE~'~ 12:56 
1257 F'R I t-n"::1 11 

126el PF.: I tH''' .HEF.:E I S THE ROUTE. IT'OU HAVE TO~' 
127t3 PR I NT II DR I "IE THROUGH IT Tl.tm T I t1E~;" 
1. :1~EIIZI PR I t-n! ..:-
1290 F'R I t-n r···._._ ! _ . .../---, 
131Z11Z1 PRHn 1..:- LJ I 
131';:1 PFUt~T Z I 11' 
13210 F'RIt-n ST "' .. ! ·· .... f I 
1:330 PRINT -.... '.... I 
1 ::140 PR I tH' 
1345 PR I t·n PR I t-n" ClF-'RESS At·4'T' ~~E'T'!!II 
1346 OETO:$: I FG:$:::::" "THEt·41346 
1347 pF.:Hn :1" 
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-------------------------

:I :~: 5 0 F' F~ :r I'-.I'T " )!!l!(,[!!1!l,Jf1T c: H CI U T F' 0 F: THE IWiI"K1 E F: CI U ::;; E' 1::1 F! T :;:: " 
:I ::::6(1 F'F.: I I'n" t1F1F:~:::r;:D ,;:!). JI 

I ~:!C:O F'f? I t',IT" f1F:E 'r'OI...1 PEr-n)'r'" 
1 J~:::lI?l OFTC!:$:: I FC!:l;.:" JI JI THE}WOTCII :~:;::1I2J 
1 :;::9 1. I FC!:t""" 'T'" TI-IEI'mClTCl14[1J:~J 
1 :3SI;;~ OOTO 1 ::::9(,) 
141210 F'F: I 1"fT" ::':l" : OOTO:l. ,::1,'1"0 
1, "t'?(1 F'f;: I I'H'" ElITEF! I",II .. WIBF:F: OF DF I ',iFF:::::; ": I 1",IF'i.,ITH 
:I ~;I~J(I CiOTO::::(14 

Fill the aisles 
8K RAM 

FILL THE AISLES 

In this game you fill aisles by moving around your 
player. A second player (controlled by the 
computer) moves around also and clears the aisles. 
Try to fill as many aisles as possible and avoid 
getting hit by the other player. You will get a 
time-bonus for a good score. 

(1 IIIt'1:«255) 
I DIMES(111,HNS(II, 
2 F'CIf<E36:::7:,:, IS 
5 Pf"ItH":r F'Of-_E36:3?9, 93 F'F:ltlT",~m'I'I'I'I'I'I'I,n"I::IF,LL "'HE AI',:LE~" 
6 FOP I = 1 TOJ(H]O . ~'1E::<T POKE36::::79., 27 
10 F'PHIT":'lJO'r",:TICf< HOOVED UF' --,,, 
II GET AS IFAS=" "THEIl! 1 
12 IFA$="Y"THE~~POKE930~1 GOT03G 
13 IFAS="N"THENF'OKE93B,O GOT030 
14 PRINT"Y OR N PLEASE III GOT010 
3(1 FOP I =:,:2:=:T0924 
-,:5 F:EADA POKE I, A '<E:<T 
40 DATA173.·162}3.·201,1,208,3,·76.76,3,165, 197,·141)163,3,96 
45 DATA169, 0-,141,,19,14:'.,169,127· 141,34, 145 ·173 .. ~;2 .. 145, 41,12:::,2(11 
50 DATAO, 2(1:::" 6.,169, :~:7, 141 16J, ~:" 96 
55 DATA169, 255., 141.. :~:4, 14:,. 17~:, 17., 145,41, ::;:. ;;::01,0.,20:::. IS, 169.17,1 6 1,163. ~:., 96 

~~ D~T~l~:~:, 1~. 11~,·~1. ~6,~}~11.~ 
t,-_, DHTH I , -c", 1 ,- _, h_' _,41, 4, "",1.e ' .J ' 
70 DATA169, 10·141,163-,3,96 
:::l1 GOSCiI::5Ci00l1 
85 :£:0=0 
9'3 F'F.:UH ":1" 
100 F'F: lin " ~~. 
2[1(1 FDR 1=1 TCI6 
250 F'P It·iT" -'~ ~ :~ II 

275 PF:Hn"~~. '!' ~~ !' ~i '!'~. ~ ~1 '!':1 "":i '!' ~~ " 
276 F'F.:H1T"~~l '!' ~~ IIII~' '!'~, '!'~, '!':J "':l '!' ~~ " 
2:::0 I-<E:-:T 
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-290 F'RItH"~:l !!! :. 
:300 PF:lm"~:< 
4l'0 >:»:::[, 
500 PU;::;~~1 

1000 At~=7725 
1005 :::F'=t: 139 
1007 X(48)=-22 X(3?)=1 X(17)=22 X(29)=-1 
1010 CR=22 
1015 TII="000000" 
1020 LC=At·~ 
103", AH=AfHCR: 1 FF'EEf< (AtD= 1 O)THEHAH=At'~-C:F: . (iOTO 100![t 
W35 IFc:F'=AtHHEH2['WO 
1040 ZR= 1 HT< 2<3tF:HD( 1 ',:, I FZF:=6THEt'~At~=At~-CF: CiOTO![tO 1 <3 
2000 F'Of::EAt·~., 42 PCW:ELC.,32 
302", F':::=:::P :':'r'~: (t:2t:) f':=F'EEf: (931) :3F'=:::F'+:·:' F;" I FF'EEf:: ,:. ,::p, = 16,:'THU~~:P=:::F'-::( F:) 
3tnO pm<E,=;p+30720.' 5 F'CW'E:3F'.' :::: 1 
304':' 1 FF':::<>:::PTHEtlPCIf:E36:::75, 200 F'Of<EF"::+30720., 0 POVEF':::,46 F'0f:E36:::75., I) 
::9['", IF:::F'=AfHHEtQOWO 
400~~1 i",IZ=It·n.:.>-:>::-(TI/60) > pPIt·n"~*"; '·/2"11 " IF\'"Z{=-OTHEt·iGOT020000 
qCI'~q (;OTO 1 ~~120 
1lt000 REtl COtHF:DL B'r' CDt'IF'UTEF' 
100,,'5 1 F:::F'=AtHHn~2<3 1 ['0 
1ltl'l [, RA= ItlT< 4tFl~D ( 1 ) ;. 
10020 1 F RA=CtTHEt'~CF:= 1 
100:::0 1 FPA= lTHEtK:F:=-1 
1<3040 1 FRA=2THEHCF:=22 
10050 IFRA=3THEfK:I<:=-22 
1[n)60 GOT01030 
20[n::uj FOR I:;:: 1 T05k1l1 t'~E::<T 

200,,'5 IFBO=l THEfWPItH""l:a GAr'IE Ci"iEF: 
2('050 F'O~:EAt·~., 32 F'OKE:::F',32 
2£1060 FOPF':;::7725TO::::139 
20('70 1 FPEEK( P)=46THEt1F'U=PU+ 1 F'CIf<E36B76, 12:::+ HIT< PU,·'2.:3;' FOF: I = lT020 t'~Dn F'OVE36B 

76 .. 0 
20075 IFPEEK"P)=46THEt~F'F:Hn""l:~": F'U"II : F'Of<EF'., 32 
2(10:=:0 r'~E:;<T [;OT020700 
20W0 FORI=lT05 
2011 ~3 POVE36:::77., 200 POVE::;P, ::::1 
20120 FORJ=1TD5'" HDTJ 
20130 PCWE36877., (1 POKE:::P -' Sib 
20140 FOP}=1 T05e t·~E>::T.J t·iE::<TI: F'Of(ERt·~, 96 POKEAti-CR.' 96: CiOT0200(H3 
2070') BO=BO+l: IFI:O=1 THEt~F'":IIH""l;J;1 BOt·W::: " >:»ItHo:.F'U,·· W) CiOTOW15 
21001:::1 FORI=1 T050(1. CiETS$: t·~E>':T 
210H' PRItH":Jr'OUR ~:CDF:E="F'U 
21020 HWUT"'rOUR t'~Ar'IE": tj$ 
2UBO E$(II)='::TRt<F'U)+" PUtWTEo"+tj$ 
21040 FOF'I=1TOW:EHI)=HtJet(j) t~E>·:T 
21050 GOSUB6000\":1 
21060 PI<:ItlT"J :""';WH :::CORE 
21116 PRHlT 
21120 FOPI=ITOI0 
21125 IFI<>10THEHF'RIHT" ", 
21130 F'RIHTI".PLACE";HHI(I) NEXT 
:30040 PF.:HlT""!l,llI)·~D" GAtlEO' F'F:E:::::: 'r' OF: tl 
30050 GETA$ 1 FA$=" 'r'" THEt~:30 
:3('060 I FAS<)" t·f' THEtnO('5(' 
:30070 Efm 
50000 PF:HH":1 RULES;' Cr'.,j·D 
50('10 GETAI IFA$=''''THEH500W 
50020 I FAIC' '"r''' THEtjpETURt~ 
50('30 PF:IHT":1 F:LILE::: 
50040 PF:IHT"mF:'T' TO FILL THE AI~:LE::: 
50050 PF:HlT"·'ii.~··· iHTH 'r'DUF' 
50055 F'R Hn" F'LA'r'ER 
5['08(' PR I HT" CDtHROL 'r'OUF .. F'lR','ER ,H TH THE "'E'r':3 
50090 PR I HT" ~;!!!! FOR UP, :f!!! FOF' F' I CiHT, :lA!!! FOR DO:.lt·~ 
50WO PF:ItH"RHD :K!!! FOF: LEFT 
50 W7 PF: nIT F'F: ItH . F'R HiT" :lPRE:::::: Rt~'r' ",E'r' I!!! 
50W8 GETA$ IFA$=" "THEH501Ct::: 
50W9 PRIHT":1" 
5011 C' PR I tn" 'rOUR F'LA'r'EP mil'T' r'10"/E'::, I F THE 
50120 PF:IHT"PF:OPEF: ""E',' I:,: F'RE::::::ED, 
501313 PF: I NT" EACH SQUAF:E THAT 'r'OU F'R:::::: ,.n LL 
5('140 F'F:HH"BE tlARf<ED B',' FI DOT. 
50150 PI<:ItH"THE COr1PUTEP FlL:::O t'IO',/E':: A 
50160 PF:HlT"FIGUR ··t··. THI::: FIGUF: DELETE:3 TH[J:3E DDr:: 
50170 PRHH"PLACED B',' ','DU. 
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50172 F'PItH F'F:ItH PF:Hn":<l"PE:=,:, AtN fEr' '!!! 
5<:117:3 CiETA$ I FA$="" THDj:,O 1 73 
50174 H'IHT":J" 
5,011:::0 F'F:JHT"COLLI:::Wt·6 ,,11TH THE F';J1'r'E':"; 
501:::~ F'FIHT"OF THE Cor'WUTEF: FliH:';H 
501:,,7 F'F:Hn"THE CiAr'1E. 
50200 PF'J in" AFTEF' 80 ',;ECCIt HI',: ,:1E F I "::3T F:OUtHt 
50210 F'F: I iH" E O',!EP AHD THE C CII'WUTEP CI:IUtH~; 
5[1220 PP I ton II THE DO T~:. PLACED .£:'r' 'T'OU. FOr;:: E\'E~"T' 
502J0 F'F-: I tH" 1 (1 PO I t-n~:; 'r'OU GET 
502:35 F'F: I HT" Atj ADD IT IOtlAL 
50240 PF I t·n J1 1 ::::ECOt·m PLFI'r'T I t'1!::. 
5025(1 F'P I t·n" ;:.J='PE::;':; FiH'r' f::'E'r' 
50260 GETA:f IFR$=" "THEt·~:t(12S0 
502;'0 F'F: HH ":J" 
51(11[1 PF: I t-n Il :~I!!l~I!ll~ll.'!l~I~PEAII'Tr 
51020 FCIRI=lT01000 I~E~T 

51030 PFlt'H":::;TEAD'ri 

51040 FOF'I=lT01000 HEXT 
51045 F'Rnn 
51050 FOPI=lTOI0 F'RIln"~t~CiO" FD);-:}=lTO:;O riE:'<TJ r'PItrr"j::~=iClIl rOF'f=l-'Ci:,(j t-iE::<T.T 'J c::':: 

TJ 
52':":11" F'ETURtj 
600[10 01 =11 
60010 O;;:=C!L!2 
60020 Ql=INT(Q2) 
600::::0 IFQl=OTHEr~61000 
60040 03= 11-01 
60050 04= 1 
60060 05=04 
6(1lf7~~1 06=0'5+01 
600:::(1 I FE:f. (05 ')~' =Et (06) THEHt:(1140 
60C190 T:;'=E.$.':.05) 
60100 E!(Q5)=E${Q6', 
6[t110 Et-(Ot: "=T1 
6~) 1 ;~O 05=05-01 
601:~:0 IF05)=1 THEt,~t:(t~j70 
60140 P4:::Q4+1 
60150 IFQ4>03THEN60010 
60160 GO TD6006C1 
61000 FORI:::IT010 HN:f.(I)=Ef(I) t~EXT RETURN 

Simple monitor 
3.5 k RAM 

SIMPLE OONI'lDR PRc:x:;AAM. FOR VIC-20 

The following program is a simple machine language 
monitor for your VIC-20. The program works on the 
standard version without memory expansion and gives 
you the following cptions: 
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C = Change IreffiOry location 
M = Dump Iremory location 
G = Start of a machine-language program 
S = Save a machine-language program 
R = Read a machine-language program 

This very simple monitor program is Ireant for the 
first contact with machine-language and allows you 
to do little expeditions in the RAM/ROM area. 
The IreffiOry map of tile VIC-20 (standard version) 
looks like the following: 

(See page 34) 

Fram 0000 hex to 03FFF are the BASIC-vectors and 
addresses that the VIC-20 internally needs. 0400 hex 
to OFFF is empty. (On the PET and CBM the BASIC area 
starts at 0400 hex). 

In the VIC-20 there are about 3.5k of RAM, starting 
at 1000 hex, available for the user. The upper part 
of the 4K block is used as the screen Iremory 
( lEOO-lFFF) • 

After you have loaded the program there are about 
750 bytes left. With the C-cammand you can look into 
Iremory locations and change the contents. 
After you have entered the start address you can 
increase the address by pressing the space-bar or 
lower the address by pressing the key with the 
up-arrow. 

It is important to enter all addresses four-digit in 
hex. TO leave the C-cammand press RETURN. 
When you dlange IreffiOry locations yoo have to be 
careful not to change the BASIC program or the 
screen Iremory. You can use the area aroond 1000. 
The program also allows you to save and load 
machine-language programs. TO save a program you have 
to enter the start address and the end address and 
the naIre. 
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8010 PRltH"J" 
:3~320 PR I tH" C=CHAt'lGE MEMOR'r' LOCRT I m'l" 
8030 PR I tH" t1=DUt1P MEt10R'r' LOCAT T ()t·j" 
3040 p~:Im"G=';TART MACHINE LANGUAGE PROGRAt1" 
8060 PRINT"8=8AVE MACHINE LANGUAGE PROGRAM" 
8070 P~: I t·lT" R=READ t1ACH I t·jE LAI'lGUAGE PROGRAt1" 
8(1:30 PR I t-n II RETURt·i=RETURt·j TO BAS I C 
8090 PRINT 
:3091 PR I tH" Et·lTER OPT I CIt·l" 
::::095 PRlt-H 
8096 PRHlT":+: ".: 
:31 iO GET C$: IF C$;:::"" (iOTO 81113 
:::i2~3 PRItHC$ 
::: 1 :30 IF C$=" r::" GOTO 8400 
8140 IF C$="t1" !JOTO 8700 
:3150 IF C$="G" GOTO 9300 
8170 IF C$="8" GOTO 9700 
81:30 IF C$="R" GOTO 99013 
8190 IF ASC(C$)=13 THEN END 
8200 Pft: I tH" COt1MAt·m Ut-lkJlm·Jt·j" 
8210 PRItH 
8220 PRI~H 
8230 GOTO :::096 
8400 RHl 
:3410 PR!tH"START ADDRESS".: 
8420 I i'lPUT HEi<:4$ 
8430 GOSUB ~000 
844171 S=DEC4+1 
8450 PRI~lT 
8460 8=S-1 
8470 GOSUB 911313 
8480 PRINT" ".; 
8490 S0=PEEf«':;) 
85013 N=3:GOSUB 9150 
8510 PRItH" - "j 

8520 DEC2=0 
85313 FOR 1=2 TO 1 STEP-l 
8540 GET C$: IF C$= "" GOTO :35413 
8550 IF C$="l" GOTO 8450 
8560 IF C$=" II GOTO 8640 
8570 TEMP=ASC(C$) 
85:::13 IF TE~P=13 OOTO 8095 
:35913 PR! tHC$.; 
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8K 

8K 

8K 

Screen-
memory 

available 
RAM 

8000 

6000 

4000 

2000 
8164 dec. 
1FFF 

7680 dec. 
1EOO 

1000 
OFFF 

0400 H. 
03FB H. 

0000 H. 



861313 F=48:IF TEMP)58 THEN F=55 
86113 DEC2=DEC2+(TEMP-F)*I*I*I*I 
86213 ~~EXT I 
86313 POKE SJDEC2 
86413 S=S+l 
86513 PRINT 
86613 GOTO 84713 
871313 REM 
87135 PRINT 
87113 PRINT"START ADDRESS"; 
87213 I t·~PUT HEX4t 
87313 GOSUB 9131313 
87413 L=DEC4 
8745 PRnn 
87513 PR I NT" END ADDRESS".; 
87613 INPUT HEX4$ 
8765 PRINT 
87713 GOSUB 9131313 
87813 H=DEC4 
87913 D=H-L 
881313 FOR I=1 TO D STEP 8 
88113 S=L-1+1 
88213 GOSUB 911313 
8830 PRINT II 11; 

88413 FOR 3=1 TO 8 
88513 S13=PEEK(S-1+J) 
88613 N=3:GOSUB 9150 
88713 PRUn" "; 
88813 t-~EXT J 
88913 PRINT" " 
89130 NEXT I 
89113 GOT!) 81395 
q131313 REM 
913113 DEC4=13:MULT=41396 
913213 FOR 1=1 TO 4 
91330 TEMP=ASC(MID$(HEX4t,I,l» 
913413 F=48:IF TEMP)58 THEN F=55 
91350 DEC4=DEC4+(TEMP-F)*MULT 
913613 MULT=MULT/16 
913713 NEXT I 
913813 RETURt-~ 
911313 REM 
91113 t-~=1 
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9120 S(1)=INT(S/4096) 
9130 S(2)=INT«S-SC1)*409~)/256) 
9140 S0=(S-S(I),4096)-S(2'*256 
9150 S(3)=INT(S0/16) 
9160 8(4)=(80-8(3).16) 
9170 FOR K=N TO 4 
9180 F=48:IF SCK»9 THEN F=55 
9190 PRWTCHR$(S(lO+F); 
9200 r~E:X:T K 
9210 RETURH 
9300 REM 
9305 PRHIT 
9310 PF.:INT"START ADDRESS".; 
9320 INPUT HEX4$ 
9330 GOSUB 9000 
9:::40 S'T'S (DEC4) 
9350 GOTO ~J.'395 
97~~ REM 
9705 PRINT 
9710 PRIHT"START ADDRESS".; 
9720 It~PUT HEX4$ 
9730 GO:3UB 9000 
9740 L=DEC4 
9745 PRlt-H 
9750 PR I NT" Er~D ADDRESS".; 
9760 I NPUT HE~':4$ 
9770 GOSUB 9000 
9780 H=DEC4 
9790 D=H-L 
9791 PRI~H 
9792 FS=-1:FD=-1:FC=191 
979:3 PR un" F I LENAr1E!I .; 
9794 It~PIJT F$ 
97950PEN1}1}1.F$ 
9797 J=LEN(STR$(D» 
9799 FS=FS+'] 
9810 PRnn#L D 
9820 FOR J=0 TO D 
9830 I=PEEK(L+J) 
9840 PRUITt1 .. I 
9841 K=LEN(STR$(I» 
9842 FE=!NT(-(FS+K)/FC) 
9843 IF FE=FD GOTO 9849 



9844 POKE 59411,53 
9845 T=TI 
9846 IF(TI-T)(5 GOTO 9846 
9847 POKE 59411,61 
9848 FS=-l 
9849 FS=FS+I<' 
9850 .'~E?n .J 
9860 CLOSE 1 
9:::65 PRINT 
9870 PRINT"SAVED" 
9880 GOTO 8095 
9900 REM 
9905 PRINT 
9906 PR I NT" F I LEt~At1E" ,; 
9907 I ~~PUT F$ 
9908 PRINT 
9910 PR I tH" RE~J I t~D AND PRESS AtW KE',.' II 
99213 GET AS:IF A$=""THEN 99213 
99300PEN1,I,e,F$ 
9940 It~PUT#l J D 
9945 PRItH"::'l" 
99513 PR I NT II START ADDRESS" ,; 
9:?>5e I t'lPUT HEX4$ 
99713 GOSUB 913013 
9974 PRINT 
9975 L=DEC4 
9980 FOR 1=0 TO D 
9990 HlPUT# 1 , ~< 
9991 PRnn"~<:" ,; 
9992 POKE L + I " X 
9993 NEXT I 
9994 CLOSE1 
9995 PRINT: PRltH 
9996 PRINT"Et'm OF FILE" 
9997 GOTo:::e95 
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programming in 

machine-language 

PRCX;RAMMING IN MACHINE-lANGUAGE 

In this chapter we will shav you hav to program in 
machine language with your VIC-20. 
If you do I/O prograrroning, you will find out that 
for some applications BASIC is too slav and you have 
to use a machine language routine. 
We will shav you the basics here and try to 
stimulate your interest. 

The VIC-20 works with a 6502 microprocessor. The 
follaving tables shav you all the commands of that 
microprocessor. To enter the commands you can use 
the machine language monitor previously used. 

Here is an example: 

Enter the monitor program mentioned above and test 
it. Nav enter PRINT FRE(O). You should get 986 bytes 
free. This means we can use about two pages = 510 
bytes for our experiments. 'lhe memory map nav l<X>ks 
as follavs: 

(4330 bytes free on a 8K VIC) 
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Available for 

machine language 

programs,2 Pages 

TOP-+ 
variables 

BASIC monitor 

free 

1 K RAM 

1 EOO = 7680 dec. 

BASIC·program 

1000 
FFF 

0400 Hex 

0000 

Caution: If you use a 3k rremory expansion between 
0400 and OFFF hex or an expansion above 2000 hex the 
rremory map lod<.s different ! 

By ?PEEK (55) and ?PEEK (56) we get the tq::> of memory. 

(55) = 
(56) = 

o dec = 
30 dec = 

00 hex 
IE hex 

Since the first number is the ICkIer byte, and the 
second number is the higher byte of the address, we 
get IEOO hex or 7680 dec for top of rremory. 

To protect tile upper portion from BASIC, in order to 
place a rrachine language prCXJrarn there, we have 
to change the boundary by two POKE 
commands in locations 55 and 56. 
We will redefine the top of BASIC to lCOO = 7168 dec 
by POKE 55,0 and POKE 56,28. We then will have 425 
bytes left for BASIC variables and 2 pages = 510 
bytes for our rrachine language prCXJram. 
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Commands 

Transport 

symb 
Code Operation 

lOA M ~ A 
lOX M ~ X 
lOY M ~ Y 

STA A ~ M 
STX X -+ M 
STY Y ~ M 
TAX A ~ X 
TAY A ~ Y 
TXA X -< A 
TYA Y < A 
TXS X·-j. S 
TSX S ~ X 
PLA 5+1 --> S, Ms --+ A 
PHA A --+ Ms, $-1-5 
PLP 5+1 --+ S, Ms .... P 
PHP P --+ Ms, 5-1 --+ S 

arithmetic- AOC A+M+C ~ A 

logic-

SBC A-M-C ~ A 
INC M+l--+M 
DEC M-l ---+ M 
INX X+l -+ X 
DEX X--l ~ X 
INY Y+l --+ Y 
DEY Y-l ~Y 

AND A!\ M< A 
ORA A V M -+ A 
EOR A¥M~A 

compare- CMP A-M 

branch-

SHIFT-

Status-

Register 

CPX X-M 
CPY V-oM 
BIT A/\M 

BCC 8RANCH ON C.a 
BCS BRANCH ON C'1 
8EG BRANCH ON Z=1 
8NE 
BMI 
BPl 
BVC 
BVS 
JMP 
JSR 

ASl 
lSR 
ROl 
ROR 

BRANCH ON Z.a 
BRANCH ON Nol 
BRANCH ON N.a 
BRANCH ON V.a 
BRANCH ON V'1 

ClC C'O 
ClO O.a 
CLI 1=0 
ClV V'O 
SEC C'1 
SED 0'1 

Adressing modes 

A9 AD BO 89 A5 B5 Al Bl 
A2 AE 8E A6 86 
AD AC 8C A4 B4 

80 90 99 85 95 81 91 
8E 86 96 
8C 84 94 

69 60 70 79 65 75 
E9 ED FD F9 E5 F5 

EE FE E6 F6 
CE DE C6 06 

61 71 
El Fl 

..J 
W 
a: 

condition 

codes 

N Z C 0 V 

x x 
x x -
x x 

AA X X --
A8 X X - -

8A X X -
98 X X 
9A 
8A X X -
68 X X -
48 
28 
08------

x x x x 
XXX--X 
x X -
X X 

E8 X X 
CA X X 
C8 X X 
88 X X 

29 20 3D 39 25 35 21 31 X X 
09 00 10 19 05 15 01 11 X X 
49 40 50 59 45 55 41 51 X X --

C9 CD DO 09 C5 05 Cl 01 X X X -
EO EC E4 X X X -

cocc C4 XXX 

2C 2~4!+ __ +--i __ +-__ ~~~~-+ __ ~7~X~-~=-~-~6~4 

4C 
20 

DE IE 
4E 5E 
2E 3E 
6E 7E 

06 16 
46 56 
26 36 
66 76 

90 
BO 
FO 
DO 
30 
10 

1 50 
70 

6C 

OA 
4A 
2A 
6A 

x X X 
X X -

X X X 
X X X 

18 - - 0 
08 -
58---0 

o -

B8 - - - 0 
38 - - 1 

- - 1 -

~ _________ ~S~E~I-+~I'_I~ ________ ~_-+ __ +--+ __ +--4 __ ~ __ ~ ___ _ 
F8 
78 - - 1 

Misc. Nap NO OPER EA -
RTS RETURN F. SU8 60 1-- - -
RTI RETURN F INT 40 
BRK BREAK 00 - - - 1 

Table I 
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NON we enter the follONing program using the canma.nd 
C of the IPach ine language monitor: 

lClO: A900 START 
lC12: A209 
lC14: 9DFFIC LOOP 
lC17: CA 
lC18: 10FA 
lClA: 60 

ORG 
LDA 
LDX 
STA 
DEX 

$lCIO 
#$00 
#$09 
$lCFF,X 

BPL LOOP 
RTS 

After you have entered the program, look at sane 
locations fran lCFF. They should contain FF. OUr 
machine language program will write nulls to these 
locations. 

Start the program using the canrrand GICIO. The 
canrrand RTS at location lClA returns us to our 
previous location.NON enter C and the address lCFF. 
Press the space bar several times and you will see 
that locations lCFF to ID08 nON contain 00. 

No.v that you have written and tested your first 
machine language program let's have a closer look at 
it. First we loaded the accumulator with 00: LDA #0. 
Then we loaded the X-register with 09: LDX #$09.Next 
we put the nulls fran the accumulator to ICFF + 9 = 
IDOS: STA $ICFF,X. This canrrand uses indexed 
addressing, which means that tile effective address 
is an absolute address (ICFF), plus tile contents of 
an index register (9). 

The next canrrand decrements the X-register: DEX. 
This means that the next effective address is 1007. 
NON the X-register is decremented to zero. This way 
the last effective address is lCFF+O=lCFF. The 
X-register is then decremented again and contains FF 
which is negative and thus the BPL-canma.nd (branch 
if plus) is no longer executed. 

The value next to the BPL-canma.nd defines the 
relative distace to jump (backwards or forwards). In 
our example the program should branch backwards: 
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F9 
FA = Jwnp back six locations 
FB 
FC 
FD 
FE 
FF = Jwnp back one location 

Fran lClA to lC14 it is six locations backwards, so 
we have to place the value FA behind the 
BPL-canrrand. 
The RTS (return fran subroutine) brings us back to 
BASIC. 

Here are two suggestions: 
1.) Change the program so that it writes 44 in 
locations lClO to 1008. 
2.) Change the program so that it writes 1 to 
locations which belong to the 3.5K working memory of 
the VIC-20 (lOOO-lBFF). 

As you already know you have to protect your machine 
language program fran being overwritten from BASIC. 
Location 56 contains an address that defines the 
memory available. Check with ?PEEK (56) • You will 
get the number 28, which rreans that the memory of 
your VIC-20 ends at page 28. 28 pages with 256 
locations in each is 7168 words minus the empty area 
fram 0400 to OFFF and minus the RAM area used by the 
system makes 3581 bytes of free RAM. 
If you turn on your VIC-20 it shows you a lower 
value. The reason for this is that a small part of 
the RAM has been reserved for saving intermediate 
values. 

Caution! If you save the machine language program on 
cassette with the monitor-program and want to load 
it later you have to define the tq:> of !Temory with 
POKE 56,28. The value 28 remains at location 56 
until you turn the computer off or you poke another 
value. 
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o 

253 
254 
255 

PAGE 0 (Zero Page) 

• • · · 

PAGE 1 

2~~--------------~ 
257~ ________________ ~ 

511~----------------~ 

PAGE 32 
7936 ,....--------~ 

7937 I--------:---------i 

8191 

o 

FD 
EE 
FF 

PAGE 0 

PAGE 1 

PAGE 32 

MACHINE - LANGUAGE ROUTINES IN A BASIC PRcx:;AAM 

In this chapter we will show you a BASIC program 
that translates a machine-language program into 
DATA-statements. The program is called POKER MAKER. 
POKER MAKER generates a program that pokes decimal 
values into memory. You have to enter start and end 
address. 
Caution! Due to self destruction, you must save the 
program prior to program implimentation. 

5132 PR I t-H : PR I t·JT"::JT'H I S PROGRAt'l GE~lERATE:3" 
5Cl4 PR I I'H "A BAS I C PROGRAr1 
5136 REM THIS PROGRAM GENERATES A MACHINE 
567 REM LANGUAGE PROGRAM IN DATA STATEMENTS 
5138 REM WHICH CAN BE POKED IN LATER 
5113 REM MAKE SURE THAT THERE IS A PROGRAM 
511 REt1 It·l RAt1. 
512 INPUT "START ADDRESS DEr";L1 
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514 H~PUT "EtID ADDRESS DEC"; L2 
516 IF L2<=L1 THEt~ 500 
51:3 PRHH":Jl!l:~" 
520 F'RI~n"20FORI=":Ll; "TO" iL2,;" :READDC'POkEI,DC tiEi<TI" 
522 PRINT"Ll=";Ll;":L2=";L2;":GOT0528" 
524 POKE 198,10'FOR N=0 TO 9'PO~E 631+N, 13'NEXT N 
526 PRHH"~": Et-ID 
528 t1L=U: U'l=22 
53(j F'R HlT" J)M" 

532 PRIHT UL; "DroTA"; 
534 D\=PEEK(ML):Dl$=STP$(Dl) 
536 DC$=RIGHT$(Dl$,LEN(Dl$)-l) 
538 PRINT DCS; :ML=ML+l 
540 IF POS(O)(18 THEN 544 
542 F'PHJT: PF:HH"Ui=" ,: U'L "+2: t1L=" ,ML,; " : L2=": L2.; " . GOTO 530": CiOTO 54':: 
544 IF r'iL>L2 THEt'i FRItH PRUn"GOT0554" GOlO 548 
546 PRINT CHP$(44); ,CiOTO 534 
548 PRH1T";;J" 
550 POKf 198,10:~OR N=O TO 9:POKE 631+N,13:NEXT N 
552 PF: IIn ";l" pm 
554 I=500:J=502 K=504 
556 PEN 
558 PEt'1 
56(1 PfmH"~r~l" PRIm I: PRINT J: PRINT K 
562 PPIHT" I=" ,: 1+6,: " : J=" ,; ,H6,; " : K=" ; 1(+6: " : CiOT056~3" 
564 PF.: I tn"~" : POf(E 13:::, 1!J : FOR t~=~3 TO 9: POKE 631 +f'l: 13 : t,lEi<:T r'i 

After roKER MAKER is finished, yoo get an error 
message which yoo can ignore. Enter LIST and the 
generated program appears. The follaving program was 
created by POKER MAKER. 

20 FOR 1=7184 TO 7194:READ DC:POKE I,DC:NEXT I 
22 DATA 169J0,162J9 
24 DATA 157J255J28 
26 DATA 202)16)250 
28 DATA 96 
507 REM PROGRAM IN DATA STATEMENTS 

This program pokes the above machine language 
pr<XJram to memory starting at 7184 dec. 
Before yoo start this machine language program, yoo 
have to protect it again with POKE 56,28. 
The above BASIC program can nav be saved on 
cassette. If yoo need the program later, load it, 
RUN it, and start it with SYS (7184). This command 
executes the machine language program and returns to 
BASIC after it is finished. 
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The following short program changes locations 7184 
through 7194 and displays them. 

100 FOR I=71~4 TO 7194:P0KE I,0:NEXT I 
20121 ~OR 1=7184 TO 7194:PRINT PEEKCI):NEXT I 

The locations that are set to zero by our 
language program are lCFF hex (7423 dec) 
1008 hex (7432 dec). 

machine 
throogh 

The following program displays these locations: 

300 FOR M=7423 TO 7432:PRINT PEEK(M):NEXT M 
35121 EHD 
408 FOR N=7423 TO 7432:POKE N,25~:NEXT N 

RUN 300 will display the contents. 
RUN 400 writes in a value (255) in order to check it 
later. 

20 FOR 1=7184 TO 7194:READ DC:POKE IIDC:NEXT I 
22 DATA 1691121,16219 
24 DATA 1571255128 
26 DATA 202116125121 
28 DATA 96 
29 nm 
100 FOR 1=7184 TO 7194:POKE III : NEXT I 
21210 FOR 1=7184 TO 7194:PRINT PEEK(I):NEXT I 
31216 FOR M=7423 TO 7432:PRINT P~EK(M):NEXT M 
35121 nm 
400 ~OR N=7423 TO 7432:POKE NI255:NEXT N 
507 REM PROGRAM IN DATA STATEMENTS 

First we start with RUN 400. Then we start the main 
program with RUN. Next enter SYS 7184 to start the 
machine language program. Finally we check with RUN 
300. This tells us if the machine language program 
has worked. 
Yoo can do many things with machine language 
routines. Two good examples woold be, fast graphics 
on the screen and soond generation. 
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The U5R(X) function 

THE USR(X) FUNCTIOO 

With the SYS-command you can call a machine language 
program. The start address is the number in brackets 
follONing the SYS-command. This command does not 
take or deliver values from the machine language 
program to the BASIC program. If this is necessary, 
you have to POKE the values to certain memory 
locations where they can be used by the machine 
language program. If the machine language progrrun 
stores some values to certain locations you can get 
those values in BASIC using the PEEK-command. 
The machine language program has to be terminated by 
the RTS-command (cpccde 60 hex). The program will 
then return to BASIC. 
If there are a large number 
coming from the machine 
SYS-command together with 
quite complicated. In this 
the USR(X) command. 

of variables going to or 
language program, the 
PEEK and POKE becomes 

case it is better to use 

With the USR(X) command you can hand aver a value 
from BASIC to the machine language program (X in our 
example) and the machine language program delivers a 
value to the BASIC program (Y in our example). 
Example: Y = USR(X) 
Before you call the machine language program with 
the USR(X)-command you have to enter the 
start-address into locations 1 and 2. 
For our machine language program starting at lCIO 
hex has to look like the follONing: 
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10 FOR 1=7423 TO 7433:POKE 1,255:NEXT I 
15 nm 
20 FOR 1=7423 TO 7433:PRINT PEEK(I):NEXT 1 
25 Et·iD 
50 'j':::U:3R < ::<;. 
60 am 

~ I HEXIDEC CONVERSION (.(64K) 

16) 16 2 16' 16° POSITION 

• 

0 0 0 0 0 
1 4096 256 16 1 
2 8192 512 32 2 
3 12288 768 48 3 

.~----------

4 16384 1024 64 4 
5 20480 1280 80 5 
6 24576 1536 96 6 
7 28672 1792 112 7 

8 32768 2048 128 8 
9 36864 2304 144 9 
A 40960 2560 160 10 
B 45056 2816 176 11 

C 49152 3072 192 12 
D 53248 3328 208 13 
E 57344 3584 224 14 
F 61440 3840 240 15 

How to use this conversion table: 

Hex to Decimal 
For each of the four hex digits locate the correspon

ding decimal value and accumulate. 
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Decimal to Hex 
Find in the table the largest number which is smaller 

than the decimal value being converted and note the 
position and equivalent hex value. Subtract the previous 
number from the number being converted and locate 
that hex value and position. Repeat for each remainder 
until finished. 

Note that maximum values are FFFF (hex) and 65535 
(dec). 

ASCII-table: 

0 1 2 3 4 5 6 7 
0 NUL o DLE 16 SP 32 0 48 @ 64 P 80 "- 96 p 112 

5 1 SOH 1 DCl 17 I 33 1 49 a 65 0 81 a 97 q 113 

E 2 STX 2 DC2 18 34 2 50 B 66 R 82 b 96 , 114 

C 3 ETX 3 DC3 19 ( 35 3 51 C 67 S 83 c 99 5 115 

0 4 EOT 4 DC4 20 $ 36 4 52 D 66 T 84 d 100 ~116 
N 5 

--

D 
ENO 5 NAK 21 % 37 5 53 E 69 U 85 e 101 u 1117 

6 ACK 6 SYN 22 & 38 6 54 F 70 V 86 f 
102 v lill 

7 
-- --- -- -- c----- -- ----

D BEL 7 ETB 23 39 7 55 G 71 W 87 9 103 w 1.119 

I 8 
--

~r;m BS 8 CAN 24 I 40 8 56, H 72 X 88 h 

G 9 -t--.- --- -- - ---+-
HT 9 EM 25 I 41 9 57 1 73 Y 89 , 105 y' 121 

I A 42 58 lJ 74 I z I 90 
- --t-

T 
LF 10 SUB 26 

75! 1-+ 91 

I 106 z :122 

j 
B VT 11 ESC 27 , 43 , 59 K k 107 1 123 

-C 28 1 
-~ --+-f--- - ---t-

FF 12 FS 

. M ~-"'±' '" i • ~:: J= D CR 13 GS 29 45+_-,_61__1.1_ ~~_ 1 93 

E SO 14 RS 30 

:~ -.~- ~~ --~~H.!-- ~- -~~ ;~~DU ~~J F 51 15 US 31 
~L_ _ -.1_ ~.~ ___ ~ _____ 

--~.-

Powers of two 

4096 212 1 2° 
8192 213 2 21 

16384 214 4 22 
32768 2'5 8 23 
65536 2'6 16 24 

131072 217 32 25 
262144 218 64 26 

524288 2'9 128 27 
-----1048576 220 

256 28 
2097152 22' 512 29 

4194304 222 1024 210 
8388608 223 2048 211 

16777216 224 
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Base converting 

with the VIC·20 

3.5 k RAM 

BASE CONVERl'ING WIlli lliE VIC-20 

The follONing program allONs you to convert numbers 
to and fram different bases. The follONing kinds of 
numbers are possible: 

hexadecimal 
decimal 
octal 
binary 
octal-split 

;;;:~ II I t'l E:(~~0) 
5 F'P ItH"::1" 
6 F'F: I tHTt'1E: ( 10) "l;:A::::E COt·~',,"EF.:TEr;,:" 
::;1 p F.~ I t-rr " :~ll'.ll'.l" 
1 ~~ F'r.~ I t-H I em'WERT t·4Ut'1nEPf::" 
1:3 F'F: I tH I tHO DEC I t'·lflL.., OCTAL.., " 
1.4 PF.: I t·n OCTfiL -:3F'L I T J HE::,!' l=il··m E: I t·4f~r.I.'·r'" 
2 121 P F;': I t·n :1!!!1!!l::l4T E: I:;;: :r:: fi S E .' 1"4 U t'1 r:: E F:: " 
21 pr.;: I tH m-ID eOI··~'./F..:F.~:3 I 0\'·4 ~'Jt':ltHEn" 
25 F'F.~ I t'~T FIR I t'~T 
26 PF:nn (lCTF1L-SPLIT="'S"'" 
3'~1 F'R I tH DEC I t1FiL= -' II'" OCTAL:::::'" (I " " 
:31 PP I NT HE>'!'ADEC I t'1AL=" H " E: I t·4FiP'1'::::·' B'" " 
3;~ PR I tH :!llI!lJP TO 7 It I Ci I TS" 
3:::~ OOTO 0121 
35 pr.;: I tH " :0.T-ICiA I r·4 ( '1' J t'4)?" .: 
36 GET F'U:;: I F t1$:::~"" THEI'-4 001'0 :::~6 
:37 IF A$::!::" '1''' THEI'-i GOTO l.20 
3€1 pp un"::1" . F'P ItH" mrl!ll!!IDn~;E cmNEFH UK;" : F'R un 
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39 POKE 59468,12: END 
4121 PP I tH ":J.OO!!EtHEF.: T::A~:E (D., 0., ::;:, H., E:) ?" .: 
4~~ GET Z$: I F Z$~"" THn~ CiOTO 4:;;:: 
45 PPItH~:$ 
5121 IF 2:t:::::" H" THEI"~ 140121 
55 PP I t·rr " )!I.:oo" 

6121 I HPUT "HUt'1BEF:: TO cm~'",'[r·n".: I~ 
65 PF~: I tn" ),1~l" 
7r:~ F:tF.: I t··IT II ~'~EL,j Bf~:::;E,," II. ( II ,I CI,. ::; ,I H ,I Et) '7-' 

74 (jET 'T'$: IF 'T'$:::::"" THH~ OOTO 74 
76 PF:: I tn 'T'$ 
80 PF.: I tn" :~~~" 
90 IF 2$==" S" THEt·~ 1. ;;-~6(1 
92 IF Z$="IJ" THEI"~ 49~) 
94 IF Z$':::" (I" THEI"~ 58121 
96 IF Z$:::::" E:" THEt·~ 640 
9::: CiCITO 640 
18121 PF.: I tH" )Il~I!l< PF::E::;:f;: F'H'4'r' ~<E'T')".; 
111i) GET P$: IF fo"l.:f;::::: "" THEt·~ OOTO 11, 121 
1 ;~121 PP I tn"::1" 
138 PR I tHTAF:: ( 1 :;. "ELCot'1F' "·4 U t1:F'::E F.:::: " 
14121 pr;: I tn" :~" .: 
1. 5~~1 OOTO 48 
490 IF 'T'$=:" 0" THEt·~ 54121 
495 IF '1"$=" H" THEt·~ 16(10 
5 121 f:::J IF 'T'$:::'" :::;" THEt·~ 1135 

5;;?(1 'T'$:::: II E: I t·4AP'r' ::::" 
530 GOf:;UB 8121121 
535 OOTO 35 

545 PRUH 
55121 'T'$~--:: II (ICTAL ",,," 
560 C;OSUB E:@21 
565 OOTO :::5 
58(1 2::::8 
59f21 IF 'T'$:::. II II" THEt·~ 62:121 

" . .. 

595 I F'r':t::.-::" s" THEt··, GOSUE:92~21: ri:::::G : OOTO 1. 1. 3:; 
596 I F'r'$~""" H" THEt·~ GOf;;UB 9;~0: A""'G : OOTO 1. 6121121 
6(:1f::"~ GOf::UB ::'~;;-~0 
610 A::::Ci: GOTO 510 
6;~el G(I:::UB 9;~0 
630 GOTO 35 
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640 
670 
675 
f.57t5 

IF ',.'$=" [I" THEt·~ 7~j0 
I F',.'$=::" ~S" THEt·~ OO~::;UB9;;-~el: A::c(; : OOTO 11 :7:15 
IF',.':t="H"THn~ GOSUE:92el: A::::G: GOTD 160121 

61:::121 OOSUB 92121 
690 A=G: GOTO 54121 
7(~121 GOSUE: 92121 
71 (,) GOTO::::5 
1::1121121 t'~::::0 
I::: 10 1+:::tH 1 
:::130 B=ItH(A/Z) 
:34121 (::::A-':: B:+:Z ) 
850 B(N)=INT(C+.5) 
:::6121 A=B 
870 IF B)0 THEN 81121 
872 IF ',.'$:::"H" THEN 912 
::::75 IF 'r':$:::::" S" THEt·~ 912 
:30121 PP I tH 'T'$.: 
:3::~5 ( .. (ITel ~::~1Z10 

09121 t··I:::::t·~-l. 
895 IF N:::0 THEN 911 
9J;:10 PRIt·rr B(I··4).: 
91121 GOTO :::90 
911 f:'fUtH 
91;~ PETURt·4 

9~:~5 O=IZ-1 
9::::(1 E::::::A.····C 
~:::{::::5 E"""E+ 1. 
940 IF B(Z THEN 97121 
950 (::::::C:t.1. 121 
960 OOTO ~~:;I30 
970 [I::: I tH (A/C) 
~::4::::el H:::: (Z 'lE::' tIl 
1 ~')IZ~O D::::li:I\I:C 
HH f:~1 F'i'::::Fi-D 
1121:;~r::1 (i:::G+H 
1 O;~5 (:=C.····1, 0 
11214121 E":::E~-l. 

112150 IF E=)0 THEN 97121 
t 12155 IF Z$=":3" THEt·4 1 ~j70 
:L 06f::.1 PP I tH" DEC I !·1fiL. ":".: 0 
1 06~~ F'R I tH 
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iiCf?121 PETUF:~·l 

11 J5 PP I I·H" OI·~Tm. :~;F'L. IT" "; 
11.4121 Be:)",C1: B'::;~)"'f2I: D( j > ",() 
1150 B=INT(A!256) 
1160 C1=A-(B*256) 
1165 >-0:'''121 
117f21 A"'B 
11 ::::(1 2>':::: 
1191;) r:::iO:~;UB :::IXI 
1. ;;-~no ~l"] 

1;;-~1el F'PItHB(~·l); 

1 ;;-~2c3 ~··I"'~·l·""1 
1230 IF N)C1 THEN 1210 
124~21 :'<"':'<+ :I. 
1245 IF X)l THEN PRINT: OOTO 35 
125n A=Cl:B(3)=C1:B(2)=0:B(1)=0:00T01180 
1 ;;-~6(j F.:Er'1 Of:; 
1265 PPUH 
1270 C-1000: 2=8 
12':::0 B:::I~H(Fi/C) 

12SH~1 C 1 "'A-· O:'liO:C) 
1294 A=H 
1 :;::121(1 OO::::;UB 9;;::n 
1310 01"'0:+:256 
1 :~:;;-:el A""C 1 
13::~0 OO:=:;UB 9;;::0 
1340 13=13+01 
135~;1 PR I t-H" DE: I t'1f~L."' "; C 
1:355 A=O 
1. 36k~1 IF ',.':i:""" r:" THEt··1 PR UH : OCHO 510 
136;;-: IF ',.'t","H" THEI···I :1.(;0121 
131;:;4 IF ',.':*:",," 0" TI"H:ll 54121 
136,:; OOTO ::::i 
140() PF.: ItH II )!!r.~1" . HlF'UT "~IUr'm[p TO COI·l',,o'EPT "; :,·,:t : PG: nn . PP HIT 
1,'+1211 ppnn")!lll[1..1 Bi~6E(D., 0., ::::;.' H., r:::. .~, ".: 
1.4121;;-: OET 'T'$: IF 'T't'''' II" THE]·l COTO 1402 
1403 PRINT Y$:PPINT 
1.405 HL=121 
1406 0='0 
14121~? HJ"'LE~·l(:'<:t) 

1410 FOR 1=:1. TO HJ 
1415 XX$=MID$(X$,I,l) 
1.420 H=A:::;C(:x:>:::t) 
1425 HL=HJ-I 
1430 IF H=(57 THEN 1445 
14J5 B( I ):::::(H·"!":";5H;( lClHi..) 
144(1 CiOTO 1450 
1445 B.:: I >""(H-40):+:< lCtHL) 
145121 HD.::T I 
1455 FOR 1=1 TO HJ 
146121 Ci:::O+ B';: I ) 
1465 t'~E::·::T I 
1468 PRINT PRINT PRINT 
1. 470 F'P I t'~T II DEC I !"'!!::'iL.. =:: It .: (i 
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:I. 4,(!S F'P I I··n 
:I. 4f:::f21 n~" I HT (Ci+. 5) 
14:::::-5 IF 'r';t="O" TH[}~ ~~34121 
1490 IF ''1'':$:::: II B II THEt·~ 51. 0 
1495 IF Ir '$==" :::;; II THEJ~ 11. :35 
:I. 5(10 001'0 35 
t 6IZI(,) z::r.: 16 
1. CO:l. F'P I t-H : F'F.: I I·n II ~-IE)~nDEC I t1FIL::::: "; 
1. 61. 0 OO::;;UB 800 
1611 1301'0 16:~:ta 
1. 61. ~:i t··I:::t··\-1. 
1625 IF H=0 THEN 1660 
1.630 IF B(N)=)1.121 THEN 1.65121 
1. 6:::::~5 fi:L :::B (t··I) +4:::;: 
1636 PRINT CHR$(A1.); 
:1.64121 (iOTO 161,5 
1. 65121 r:ll =B (t'D +5!5 
1. 6!:i5 001'0 16::16 
166121 PR I I'-H 
1. 6~"; 1 Ci(lj'CI ~ .. ~:5 

1.67f~ Et·m 
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Universal experimenter 

board 

UNIVERSAL EXPERIMENTER OOARD FOR VIC-20 

The universal experimenter board gives you the 
permission to connect external expansions 
(additional rrernory, expansion of ports, etc.) 
directly to the "VIC expansion port". The board has 
as well as the connector, 2x22 connections which are 
arranged as follc:ws (seen fran the backside): 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

I :::::::::::::::::::::: I 
ABC D E F H J K L M N P R STU V W x y z 

This bus is also called 844 standard bus (standard 
of the American industry). The only difference is 
that the naming goes reverse, i.e. A is at the right 
side. 
The board has traces on both sides. The signals can 
easily be brought to the apposite side by using a 
piece of wire, connecting it through the board. 
CAUI'ICN! The numbering on the board is apposite to 
the connector. At the "rrernory expansion" connector 
of the VIC-20 there are all data-signals directly 
fram tl1e 6502A CPU and the addresses CAG-CA13. 
If needed, you should first connect the two missing 
address signals A14 and A15 fran the CPU to the free 
pins Y and 20. To do that, ~n the case and take 
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oot the rrotherboard. Then turn the board so that it 
lies in front of yoo as in the picture below. # 
Figure 2 

Now connect the two jumpers: 
Fran Y to pin 24 at the CPU 
Fran 20 to pin 25 at the CPU 

Besides the address and data signals, there are the 
signals RAM 1, RAM 2, RAM 3 at the port. 
These signals are for selecting the three lk blocks 
between 400 and FFF hex. That rreans that a rrernory 
expansion of 3k can be assembled Witl100t an external 
decoding. All yoo need are six rremory chips 2114 or 
L2114, tllree capacitor 0.1 uF/60V, and six 18 pin 
DIL sockets. 
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Since the 2114 RAMs contain 1024 x 4 bit, we have to 
use two chips parallel for a block of lk x 8 bit. 
For that we connect IX}-D3 to I/O -I/O of the one 
D4-D7 to I/O - I/O of the other chip. 

Top 
View 

PIN CONFIGURATION 

11 "] '10, 

10 JWi 

IMPORTANT - Read this notice 

PIN CONFIGURATION 

2716 2732t 

". 

14 "0, 

'--__ '...J1 J ()1 

t Refer to 2732 
data sheet for 

specifications 

Any warranty that may exist on any canputer hardware 
product that has been modified, altered, or has the 
seal broken is VOID. 

The R/W - signal is to be connected to WE (pin 10) 
of all chips. The signals RAM 1, RAM 2, RAM 3 select 
the lk blocks and go to CS (pin 8) of respectively 
two 2114 chips. 
The power supply for the six RAM chips comes from 
the VIC-20 also (pins 21,22 at the connector). 
For an expansion of more than 3k, you have to use an 
external decoding. The signals BLK1, BLK2, BLK3, and 
BLKS are at the connector (pins 10-13) and can be 
used for parts of the decoding. A 74LS138 chip (UB1) 
generates tile signals BLKO-BLK7, at which four of 
them are at the connector. 
BLKO selects the internal 8k block. 
BLKl selects the 2nd 8k block (2000-3FFF). 
BLK2 selects the 3RD 8k block (4000-SFFF). 
BLK3 selects the 4th 8k block (6000-7FFF). 
These are the lower 32k. 
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Starting at 8000 the VIC-20 has its character 
generator, color register, I/O ports etc. These 
addresses are selected interal by BLK4 (8000 - 9FFF 
= 5th 8K block). 
BLK5 selects the 6tl1 block (AOOO - BFFF). TI1is is at 
the connector and is suitable for the so called auto 
start ROMs. This means that if a programmed ROM is 
at the address, the VIC-20 jumps after power-up into 
that program. 

EPHO~1S ! 

(K) CA7 AI Vee +5V (21 ) 
(J) CA6 A6 A8 G\3 IL) 
(H) CI\S AS A9 CA9 (M) 
(F) CA4 A4 \lpp VR/W (.l 7) 
IE) CA3 AJ OE 
(D) CA2 A2 >: A10 CA10 (N) 
(C) CAl Al c CE '" (B) ClIO 1\O 0. 07 G,7 (9 ) 
(2) COO 00 

"-l 
06 CD6 (3 ) 

(3 ) COl 01 05 CDS (7) 
(4 ) CO2 02 04 C04 (6 ) 
(A) GND GND OJ CD3 ( 5) 

2716 

74154 

04 OS 06 0] 

I 
/ [ I I 

N 

~ ~ ~ Fs 
;,: ;,: ;,: 
0 0 0 

'" '" '" '" '" p. 

'" '" '" 
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In a auto start ROM the first cells have to look 
like the follONing: 
$A004 $41 
$A005 $30 
$A006 $C3 
$A007 $C2 
$AOO8 $CD 
Address $AOOO and $AOOI contains tile RESET vector 
(address, where the program ShOlld jwnp to after 
pONer up). Addresses $A002 and $A003 contain the NMI 
vector. 

During the auto start the operating system, the 
ports or the expansion are initialized. This means 
the first five commands in an autos tart program have 
to look like the follONing: 
JSR $FD8D RAM test 
JSR $FD52 Set vectors of operating systems 
JSR $FDF9 I/O initialization 
JSR $E518 Screen initialization 
eLI Disable interrupts 
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Memory expansion 

MEMORY-EXPANSlOO FOR VIC-20 

The standard version of the VIC-20 comes with 5k of 
RAM. For many programmers this will become 
insufficient. For this reason we have developed 
a 16k RAM/ROM board. This card can hold lkx8 bit 
RAMS, and 2kx8 bit EPRCNs. 
The memory map of the standard version of the 
VIC-20: 

Video 

1-------1-' 000 

3K free 

~------;-{)3 F F 

1 K 

L....-____ ---' 0000 
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To expand !Ternory up to 8k we have to f ill the empty 
area between 0400 hex and OFFF hex with 3k of RAM (1 
chip 2kx8 bit and 1 chip lkx8 bit). 
We use block A on the board. For the 3k RAM we need: 
1 RAM lkx8 (4118 Mostek) in socket Al 
1 RAM 2kx8 (M58725P) in socket A2 
We have to make the following connections on the 
board; First \{e define the start address of block A 
(8k) to 0000 by using a jumper fran A to 0 on the 
plattform. 

0000 Hex ----------------------
1 K RAM, internal 

0400 
1 K RAM 4118 

07FF ----------------------f 
2K RAM 

OFFF 

, 
I 

II!!! 

1 x 2K RAM 
M58725P 
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Nav we have to define the start address of the 
sockets within block A. Socket lA should start at 
address 0400 hex. For this we have to connect CSl 
with 1,2. 1,2 selects addresses 0400-07FF. 
Socket 2A should start at address 0800 and should be 
selected for addresses up to OFFF. To make this 
addressing possible we have to connect CS2 to 2,2. 
For details see chapter: THE 16k BYTE lWl/RC11 BOARD. 

CS1 
4 o 0 

CS2 0"""0 1,2 

CSL .... ~] 
0 

2,2 0 

0 0 

0 0 

0 0 

0 0 

Our next step is to define the type of chip used in 
the two sockets. Socket lA should hold a lkx8 bit 
RAM. With this type of RAM we connect pin 2 and pin 
4 at the line of pins beside socket lAo 

Socket 2A should hold a 2k RAM. For that we connect 
pin 2 with pin 4 and pin 5 with pin 6 at the line of 
pins beside socket 2A. 
Nav the card is prepared for the 3k RAM expansion. 
Next we need an adapter for the VIC-20 expansion 
port. 

socket 2A 
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~J 
~J 
o 
o 
8 

2K x 8 RAM 

M58725 
Mitsubishi 



0 

[~ 1 K x 8 RAM 

)ockel 1A 0 4118 
0 Mostek 
0 

0 

8 

The adapter consists of a small board and 
plug. 1be board and the plug have to be 
according to the above table. 

a 44 pin 
connected 

the expans ion 
have to be 

the expansion 
this, we have 

The addresses CA14 and CA15 are not at 
port of the VIC-20 and therefore 
connected to two unconnected pins at 
port. These pins are Y and 20. To do 
to open the case (three screws). 

... o 
t) 
II) 
c: 
c: 
o 
() 

"C ... 
aJ 
o 
co 
>-... o 
E 
II) 

:E 

Adapter Board 

The populated RAM/ROM board and male connector for expansion 
connector 
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Main board of the VIC-20 - seen from the solder side 

Attach a jumper fran pin Y at the expansion fX)rt to 
pin 24 at the CPU. Attach a second wire fran pin 20 
at the fX)rt to pin 25 at the CPU. 

22 

z 

to 6502 CPU 
Pin 24 Yin 25 
.1~ ................. 1 

••••••••••••••••••••• A 

Adapter board connecting 

The adapter board UC625 has to be plugged in so that 
the numbers are in the upright position (1-22). In 
the VIC-20 the numbers are just the cpposite. 
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· .................... ~ 
l2 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 I 
~ _ Adapter board J 

LQ_llilDilllill1IillD n D D n illlDIlllJ-
Now make the 30 connections using the following 
table: 

VC-20 
adapter 
board 

1 

22 
2 
3 
4 
5 
6 
7 
8 
9 
18 
20 
21 

Connect: 1 -+ 1 
22 -+ 22 

Memory 
board 

connector 

1 

22 
H 
7 
8 
J 
T 
S 
15 
16 
12 
Y 
20 

2 -+ H a. s. o. 

VC-20 
adapter 

A 
B 
C 
D 
E 
F 
H 
J 
K 
L 
M 
N 
P 
R 
S 
Y 
Z 
V 

board 

A-+A 
8-+6 
C-+5 

Memory 
board 

con-
nector 

A 
6 
5 
F 
4 
D 
E 
W 
V 
19 
17 
18 
U 
C 
X 
B 
Z 
9 

a. s. o. 

After you have made all the connections, check them 
one rrore time. 
Block. A (Sk) of our board is exhausted now. The 
remaining portion is used internally in the VIC-20. 
Now we can define block. B to start at $2000 and fill 
wi th RAM up to $3FFF (Sk). 
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Another possibility is to use an EPROM starting at 
$AOOO. If you have an EPROM starting at $AOOO you 
can have an autos tart program by storing the start 
address of that program in $AOOO (lONer byte) and 
$AOOI (higher byte). 
Locations $A004 to $A008 have to contain the 
follONing: 

$A004 $41 
$A005 $30 
$A006 $C3 
$A007 $C2 
$A008 $CD 

The first five commands in your autos tart proJram 
have to be the follONing: 

JSR $FD8D 
JSR $FD52 
JSR $FDFG 
JSR $E5l8 
eLI 

test of RAM 
definition of vectors 
I/O initialization 
initialization of screen 
enable interrupt 

Definition of start address $AOOO for block B: 

We connect pin B on the board, and pin A to tile 
right of the 74154 chip. NON the start address of 
socket IB is $AOOO. 
If we want to use four 2k EPROMs (2716) 'vve have to 
make the follONing connections at the chip-select 
plattform: 

68 

2K AOOO - A7FF - C~ 

2K A800-AFFF-C~ 

2K BOOO - B7FF -r- 0 

'--0 
2K B800 - BFFF -c=~ 

o 
o 
o 
o 
o 
o 
o 
o 

Decoding within the 8k block B 



NOd the start addresses of the four EPRC11s are 
defined. 
To be able to use 2716 EPRC11s, we have to make two 
more connections at each of the four sockets: 

[~ 
21. 13 

0 

0 0 

[~ 
0 

0 8 12 

Since the RAM/ROM board 615 is very versatile you 
also could use RAM-chips at $AOOO, then the 
connections \-lould 10C'k like the follOding: 

2K x 8 RAM 

SY2129or 
M5872P from 
Mitsubishi or 
HM6116·P3 from Hitachi 

o 1 

D 
~J 
o 
o 8 

If you want block B to start at $2000 instead of 
$AOOO, you just have to use a jumper fram B to 2 
rather than A. 
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16 K byte RAMROM·board 

Memory expansion has never before been so interesting as today. 
Some of the new personal computers cry out for expansion from 
the moment they are first turned on. Our experience also shows 
that after satisfying an appetite for RAM, the computer enthusiast 
soon desires EPROM. 

Consequently, E LCOMP has developed a memory expansion board 
with special features.The new memory expansion board (European 
size) allows the use of 16k RAM or 16k EPROM or a combination 
of RAM and EPROM. Our philosophy is founded on the bytewide 
concept which permits the use of RAM chips compatible with 
2716 EPROMs. For example, this means that one socket can hold 
a 2716 EPROM or a 4802 RAM from MOSTEK. Also possible is 
the use of 4K and 8K EPROMs (2732 and 2764). 

This makes memory expansion very flexible because it allows on 
the same board, for example, a RAM expansion of 8k and an 
EPROM expansion with monitor, editor, assembler,etc. It is easy 
to change this configuration later to accommodate 17k EPROM 
or 16k RAM. The board has traces on both sides and uses the S44 
standard bus. The 44 connections are marked by 1-22 and A---Z 
(similar to KIM, SYM, AIM, VC-20, ATARI, etc.) . It is also 
possible to use it with our expansion board (E LCOMP-1, order 
# 606). Therefore, you can connect the board easily to almost 
any 6502 microcomputer. 

You also can connect the board directly to your 6502 computer. 
Then you have to connect the microprocessor directly to the 
board. 
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The 16k RAM-ROM board is divided into two 8k blocks: A and B. 
You can define the start address of each block by decoding from 
addresses A 12 to A 15 on the IC 74154. Thus you can define the 
start addresses to roooo, SlOOO, ...... g:OOO. Within the 8k blocks 
the addresses are decoded by ICs 74LS138 and 74LS08 to steps 
of 1 k and 2k with addresses A 10 to A 11. 

Figure 1 shows the decoding of the RAM-ROM board. The de
coding of the 8k blocks is the same for A and B. Figure 2 shows 
the distribution of the sockets among the blocks A and B as well 
as the numbering. The decoded signals for the 4k boundaries can 
be taken from a D I L socket at bottom right; the signals for 2k 
and 1 k can be taken from 2 D I L sockets between the decod ing 
and memory ICs. The upper socket is for block B, the lower for 
block A. The signals at these sockets are shown in Figure 3. 

CS1-CS4 are the chip select signals for sockets 1-4 (pin 18 for 
24-pin IC; pin 20 for 28-pin IC). 2,1-2,4 are the four 2k and 
1,1-1,8 are the eight 1 k decoded addresses. 

Sample for block A: 
Pin A is connected to the decoded addresses 2 and 3. 

Pins 2,1 -2,4 decodes the following addresses: 

2,1 = 52000 
2,2 = 52800 
2,3 = S3000 
2,4 = S3800 

S27FF 
52FFF 
S37FF 
S3FFF 

Pins 1,1 - 1,8 decode the following addresses: 

1,1 = 52000 
1,2 = S2400 
1,3 = 52800 
1,4 = S2COO 
1,5 = S3000 
1,6 = S3400 
1,7 = S3800 
1,8 = S3COO 

S23FF 
527FF 
S2BFF 
S2FFF 
S33FF 
S37FF 
S3BFF 
S3CFF 
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CS1 .. • 1,1 • ... .. • 2,1 1,2 • ... 
CS2 ... • 1,3 • .. 

~ • 2,2 1,4 • ... 
CS3 ... • 1,5 -

~ .2,3 1,6 • ... 
CS4 ... • 1,7 • ... 

~ • 2,4 1,8 • ... 
Fig. 3: Distributing of the decoded signals 

If you put four 2k EPROMs or RAMs into the sockets, the 
following connections are needed: see Fig. 4a. The start address 
of socket A then is 52000; the one of socket 2A = S2800; socket 
3A = S3000; socket 4A = S3800. If you use four 1 k RAMs the 
connections are to be made according to Fig. 4b. Then the start 
addresses are as follows: 

lA = $2000 
2A = $2400 
3A = $2800 
4A = $2COO 

If you need the addresses S3000 - S3FFF, you must connect 
according to Fig. 4 c. 
The old addresses at the sockets are at the lower pins (2,3 - 2,4 
and 1,5 - 1,8); the even addresses are at the upper pins (2,1 -
2,2 and 1,1 - 1,4). This means if you connect A to pins 5 and 6 of 
the decoding socket you will get the following start addresses: 

74 

2,1 = $6000 
2,2 = $6800 
2,3 = $5000 
2,4 = $5800 

1,1 = $6000 
1,2 = $6400 
1,3 = $6800 
1,4 = $6COO 

and 

1,5 = $5000 
1,6 = $5400 
1,7 = $5800 
1,8 = $5COO 



4a CS1A =:J • 
• 2,1 

CS2A =:J • 
• 2,2 

CS3A =:J • 
2,3 • 
CS4A =:J • 
2,4 • 

4b CS1A • • 

1,4 

CS3A 

---1,6 

CS4A ---- 1,7 

• --- 1,8 

4c CS1A ..-- 1,1 
____ 1,2 

CS2A ____ 1,3 

1,4 

CS3A 1,5 

1,6 

Fig. 4: Connections of the decodes signals to the chip select pins 
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Figures 5, 6, 7,8 and 9 show different samples of connections. 
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Sample 1 (Fig. 5) 
Sockets 1A - 4A, 4 x 2k RAM/EPROM 1A = S4000 18 = S8000 

Start address mooo 2A = S4800 2B = S8800 

Sockets 1 B - 48 4 x 2k RAM/EPROM 3A = S5000 38 = S9000 
Start address mooo 4A = S5800 4B = S9800 

Sample 2 (Fig. 6) 
Sockets 1 A - 4A, 4 x 1k RAM 1A = S3000 1 B = $4000 

Start address SlOOO 2A = $3400 2B = $4800 

Sockets 1 8 - 4B, 4 x 2k EPROM/RAM 3A = $3000 3B = $5000 
Start address mooo 4A = $3800 48 = $5800 

Sample 3 (Fig. 7) 
Sockets 1 A - 4A, 4 x 2k EPROM/RAM 1 A = $4000 18 = $6000 

Start address SlOOO 2A = S4800 2B = $6800 

Sockets 1 B - 4B, 4 x 2k EPROM/RAM 3A = $3000 3B = $5000 
Start address $000 4A = $3800 4B = $5800 

For example, if you use four 2k RAMs in an 8k block it does not 
matter whether the start address of $000 is at socket 1 A or at 
3A. This is different from EPROMs. There the decoded address 
area must correspond with the contents of the EPROM so the 
program in the EPROM can run. 

Here is another version of sample 3 (Fig. 8). In this sample the 
sockets are decoded in rising sequence: 
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1A = $3000 
2A = $3800 

3A = $4000 
4A = $4800 

18 = $5000 
2B = $5800 

38 = $6000 
4B = $6800 
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Sample 4 (Fig. 9) 
Sockets lA, 2A: 2 x 4k EPROM 

Start addresses &\000, mooo 
lA = &\000 
2A = mooo 

Next, definition must be made at each socket for what chip will 
be used (lk, 2kRAM or 2k, 4k EPROM). To do that, there is a 
line of pins at each socket. Fig. 10 shows a socket and this line. 
The signals All, WE, A 10 come to the I ine from outside and there 
are connections to the socket: pin 19 (21) and 21 (23). The 
numbers in parentheses are for the 28-pin ICs. Fig. 11 shows the 
connections for lk x 8, 2k x 8RAM and for 2716, 2732 EPROMs. 
All OE lines are connected to GND. 

2 

(3) 1 

(4) 2 

(5) 3 

(6) 4 

(7) 5 

(8) 6 

(9) 7 

(10) 8 

(11) 9 

(12) 10 

(13) 11 

(14) 12 
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, A6 A8 23 (25 

~ A5 A9 22 (24) 

A4 All, VPP, WE 21 (23) 

A3 OE .2;;.,;0;....;.;;(2,;;.2.,) ___ ~~ 

A2 Al0 19 (21) 0 

A 1 CE ~18;....( .. 2..;.,0)'--__ 

AO 07 17 (19) 

~ 00 06 ~16 (18) 

05 15 (17) 

04 ~14 (16) Fig. 10: 
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The last sample shows a memory expansion with Sk RAM from 
roooo to fBFFF and 2k EPROM from fFSOO to fFFFF. The 
sockets 1A - 4A contain RAM; socket 18 contains a 2716 
(Fig. 12). 

Fig.12 socket 1 A - 4A, 4 x 2k RAM 
socket 1 b , 1 x 2k EPROM 2716 

The last fjgure shows the signals at the bus, similar to the 544 
bus. The same configuration of signals is on the E LCOMP-1 
board. 

S--44E S-44E 

1 GNO A GNO 
2 GNO B A14 
3 NC C A12 
4 A3 0 A4 
5 Al E A5 
6 AO F A2 
7 01 H DO 
8 02 J 03 
9 02 K NC 

10 NC L NC 
11 NC M NC 
12 R/W N NC 
13 NC P NC 
14 NC R NC 
15 06 S D5 
16 07 T 04 
17 A9 U A 11 
18 Al0 V A7 
19 A8 W A6 
20 VCC X A13 
21 GNO Y A15 
22 GNO Z GNO 

Armament of the board: The following figure shows the 16k 
RAM-ROM board with the positions of the ICs. For the use of 
EPROMs are EPROM-compatible RAMs, 2S-pin sockets are 

designated. 
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If you use ICs 2716 or other 24-pin ICs, four pins will remain 
empty on the left side of the socket. To the left of each socket 
you can see eight soldering dots where you can put a strip which 
may be wired with jumpers, matching the IC used. For decoding 
the 8k blocks there are two rows, each with 16 soldering dots 
where you can connect two 16-pin D I L sockets. The best way 
is to plug 16-pin DI L platforms (adapters) where you can easily 
connect the jumpers needed for the decoding. At bottom right 
there is the decoding for the 1 k boundaries. The best way in this 
case also is to connect your jumpers on a platform. 
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Input/Output 

programming 

INPur OUI'PUT PRCGRAMMING WITH YOUR VIC-20 
The VIC-user port with its 6522 VIA chip allows ~le 

experimenter to do his own input/output programming. 
This means ~lat you can send data fran the cClnputer 
into an external device, such as an alann system, or 
a power switch for your TV, radio, stereo, or coffee 
pot, etc. YOJ can use your canputer as a powerful 
pr~Jrammable timer, or control unit. You also may 
input data fran external devices and bring 
information (binary) fral1 external sources into your 
canputer. Now you can use this data, do tile specific 
calculations and then store it in IW1 or ootput it 
again into an external device. 
Here are some practical examples: 
You have eight switches which are connected with 

the eight bits of the VIA input port. 

z 

~ 

-l ~ 
~ 

L!) 

"i 
0 

I- , 
---a:: E 0 I ..c a.. 0 LL I-a:: 0 (f) 

UJ N a.. 
(f) UJ N (f) 
::) V> V> 

0 V> 0 CIl 
..c 

0 +-' U 
V> +-' 

U UJ ";;;; "~ 
-l CIl .... V> 

aJ co co co 

<l 
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These switches are connected with your light 
switches in each roam of yalr home or apartment. If 
one of the switches is closed yal will have 0 volts 
on a specific input. Now yal can write a 
canputer-prCX]ram, which checks all the switches 
whether they're closed or <:pen. This gives yal the 
direct information as to whether the lights in a 
particular roam are switched on or off. Yalr 
canputer prCX]ram also can measure the time a switch 
was <:pen or closed during a twenty-falr hour period. 
All tilis information can be stored and recalled 
after a certain time interval. I.e. after two weeks 
the computer can give yal a report, how long each 
swi tch was closed or cpen over that period. Yal 
even can use the information and calculate the money 
yal spent for electricity during that period. This 
example is only one of thalsands of things yal can 
do with an inexpensive homecomputer, and a little 
knowledge of input/output prCX]ramming. 

Recommended parts 

For Yalr experiments we recanmend U1e following 
parts: 

1.) 1 pcwer supply IX + SV /lA 
2.) 1 prototyping boa.rd similar to the "global 
specialties" protoboard PB 101 fran ACP in Santa 
Ana, CA. 
3.) 1 IS conductor ribbon cable approx. 2 feet long. 
4.) 1 connector for the VIC-20 user port (24 pin) 
fran TRW Circle 
2S1-12-90-160 type 5024ee-30) fran Advanced Camputer 
Products in Santa Ana, CA 
5.) 3-8 switches (on/off) (spst). 
6.) 3-8 leds and 3-8 220 /0.25W resistors. 

Bring alt tlle eight altput ports of the VIC-20 (PBO
PB7) via the ribbon cable to the prototyping boa.rd 
PBIOl. Now you can connect the switches and the 
LED's to the ports. 
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Figure 1 shows you a sample with the port 
lines of port B connected to a LED 
circuitry on a proto board.Lines PBO-PB7 
are connected. 

THE 6522 VERSATILE INTERFACE AIlAPTER VIA IN '!HE VIC-
20 

The 6522 VIA, which is the heart of the VIC-20's 
user port, is an extremely powerful I/O chip for 
6502 based microcanputer systems. '!he 6522 VIA 
versatile interface adapter constitutes a 
significant bnprovement over the original 6820 PLA. 
The 6522 adds two internal timers, a serial in/out 
and parallel in, serial out shift register, and 
latched data input on the peripheral ports. 
Enhanced handshaking permits high-speed data 
transfer between multiple CPUs. 

The primary feature of the 6522 VIA is a pair of 
8-bit bidirectional data ports. Each of the 16 
bidirectional lines may be programmed as either an 
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input or output. Same of the lines may be interfaced 
with the internal interval timers providing the 
ability to generate specific time intervals, or to 
measure specif ic time intervals. The 6522 is 
controlled by an internal file of 16 8-bit 
registers. 

A SAMPLE SESSION WITH THE PRaroTYPING OOARD 

For your input/output prograrruning experiments, we 
recommend to hock up the protoboard as discribed 
above. Plug in the connector into tile user port #6. 

,-- •• ...J o l::.::J .~. s , 
2 

USER 1/0 1 = joystick 
2 = expansion 
3 = audio/video 
4 = serial port 
5 = cassette 

1 2 3 4 5 6 7 8 9 10 11 12 

==:=:: :=: :=:: :=: :=: IS-'Dd/oport 

ABC 0 E F H J K L M N 

PIN II TYPE NOTE PIN II TYPE NOTE 

1 GND A GND 
2 +5V llJlJmA MAX. B CBl 
3 RESET C PBIJ 
4 JOY() D PBl 
5 JOY1 E PB2 
6 JOY2 F PB3 
7 LIGHT PEN H PB4 
8 CASSETTE SWITCH J PB5 
9 SERIAL ATN IN K PB6 

10 +9V lG0mA MAX. L PB7 
11 GND M CB2 
12 GND N GND 

91 



Note: Verify your VIC-20 is turned off prior to 
attachment of lines. 

It is also very useful if you put a label on your 
protoboard indicating corresponding port lines to 
wire color. 

r~=PBO 

black=PB3 
blue=PB2 white=PB5 green=PB7 

pink=PB6 yellow=PB4 orange=PBl 

When everything is hocked up prcperly, you can 
switch on your VIC-20. You are now in a position to 
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send and receive data with your prototyping board. 
An 8 bit pattern can now be sent to external 
circuitries and devices. 

For your first experiment we will give you a small 
program which allows you to look at either input or 
output data in binary form on the prototyping board 
ports. Type in this program and run it. The cClTlputer 
first asks you whether you want to input data or 
output data via the I/O port. If you type in "1" for 
inputting data, the display shows you whetl1er or not 
anything is connected. 255=decimal and 
llllllll=binary as the momentary status of the input 
port. This means that all switches are open and all 
inputs are lOJical "1". You can test that while you 
change the input information with the switches. 
Close one or more switches and watc~ the numbers on 
the screen. If you are unfamiliar with number 
systems and the conversion between different bases, 
you should at this time refer to a base conversion 
chart.Almost any primer book contains the basics of 
mmber systems. 

5 REM COPYRIGHT BY 
7 REM WINFRIED HOFACKER 
10 PI': I NT":1rH I S PROGf<:AM" 
12 PR I t·n" SHOWS THE STATUS" 
14 PRINT"OF THE USER PORT IN" 
16 PRltH"DECIMAl UND BINARY" 
213 PRHH":'.]" 
39 S$(0)=lIe ll :8$(2)="1" 
413 GOTO 21313 
41 POKE 37138}e 
613 PRIHPDECIMAl ";PEEI«37136) 
61 PRINT: PRINT"BH~AR'r''' 
62 P=PEEK(37136) 
63 GOTO 90 
65 FOR 1=1 TO 8 
713 PRINT P AND 1; :P=P/2 
813 HE~:T I 
81 PRHH"BH~ARY" 
913 PRHH"IIIIAB8( (PAND128)=128).: 
91 PRINTABS«PAND64)=64); 
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92 PRINTABS«PAND32)=32 
93 PRINTABS«PAND16)=16 
94 PRINTABS«PANDS)=S); 
95 PRINTABS«PANDd)=4); 
96 PRTNTABS«PAND2)=2); 
97 PR!NTABS«PAND1)=1); 
98 FOR V=ITO 3000:NEXT 
110 PR I tH" :T.OtHENTS OF DATA D I ~:ECT I m'l" 
111 PRItH"REGISTER DDR".; PEEK(37138) 
112 FOR X=l TO 3000:NEXT 

120 GO TO 60 
200 PR I tH" I ~lPUT=" 1 ' .' OUTPUT=" 2" " 
210 n~PUT t·j 
220 IF N=l THEN 41 
230 IF N=2 THEN 30~ 
300 REM OUTPUT OF INFORMATIONS 
305 POKE 37138J255 
31[1 PRItH"l,jHAT BIT:3" 
33(1 I t-lPUT K 
340 IF K)255 THEN 310:00TO 300 
350 POKE 37136,K 
370 ~=PEEK(37136) 
380 CiOTO 60 

If yoo type in "2", yoo can ootput infonnation to 
the port and to yoor prototyping board. 
A logic probe, which yoo can obtain from almost any 
electronic-parts store, vvoold be a great help in 
identifying all the ports. Yoo don't need it if yoo 
use yoor own LED indicators as shown previoosly. 

It is strongly recommended to experiment for a while 
with the program, switches, and LED's. 
Close a few switches and use function I of the 
program to check if the binary representation 
exactly corresponds to the numbers on the screen. 

Input/ootput programming with the VIC-20 

The VIC-20 has, as mentioned before, the 6522 VIA 
chip wired to the user I/O port. Unfortunately there 
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are only 8 I/O lines, PBO-PB7, available for the 
user.The remaining lines, PAO-PA7, are used for the 
joystick, cassette switch, light pen, and same 
other internal features of the VIC-20. 
Each of those I/O lines (PBO-PB7) can be used as an 
input or an output dataline. To set the direction 
of the dataflow you just set the data-direction 
registers with: 

POKE 37138,0 all ports are input 
POKE 37138,255 all ports are output. 

If you only want four of the eight data lines as 
inputs and the rest to remain output lines, you have 
to enter : 

1 
E 

PB7 

1 
E 

POKE 37138,240 

1 
E 

1 
E 

o 
A 

o 
A 

o 
A 

o 
A 

PBO 

Now the lines PBO-PB3 are input and lines 
are output. 240 is the decimal equivalent 
number 11110000. 

PB4-PB7 
of the 

Thus you can set any combination of input/output 
lines between 0 and 255. With this poke statement 
you now have set the direction of the data. Now you 
can send data out or check incoming data from the 
outside of the computer. 
After power up, the VIC-20 sets all I/O lines as 
inputs. You can check this while you type in the 
following: 

10 ? PEEK (37138) 
R~ 

The VIC should print out a O. 
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------------------~--

NON we can try to ootput data to the fX)rt. The VIC 
(resp. the 6522) has a certain address where yoo can 
put the data in. 
Lines PBO-PB7 37136 decimal 
Everything yoo poke into this location appears nON 
at the ootput fX)rt. 
With PEEK 37136 yoo can read the information which 
is brooght to the fX)rt lines. The DDR (data 
direction register) has to be set to input or ootput 
prior to this step. If the fX)rt lines are open (not 
connected to +5V or OV) the PEEK 37136 command will 
supply a logical one. 
The following minidemo allONs yoo to set the 
datalines and look at them afterwards. 

1 f1 PEt-1 1'1 I t,~ I DEt-10 
20 POKE 37138.255 
30 FOR I=0TO 255 
4(1 F)Clr<E :371 :36 .. I 
60 FOR J=0 TO 255 
65 ~OR Y=lT01000:NEXTY 
70 PF:Hn"THE COt-HEt-H::; OF" 
72 PRlt-H"THE 1,""0" 

80 NEXT I:NEXT J 

The program above sets the ootput ports PBO-PB7 one 
after the other to each possible combination. After 
the loop is finished the ootput remains 
255=11111111. 
Yoo now can modify this program to ootput a bargraph 
- like canbination. This ITeans that one line after 
the other is switched on and the previoos line is 
switched off. To check this you can connect LEDs and 
resistors to each portline (PBO-PB7) and can watch 
the blinking lights. 

0~:i ~~Ej'1 j'1 I t,~ I DEt'10 ,-, 
.:::. 

Hi PEr'1 RUr'~t'i I r'~Ci L I Ci 1-1 T 
20 ~:ErJ1 THE t'~Ut'1BEF.: 9(1(1 

30 ~~Ertl T 1..1 LH~E 1 '-I:' 
.1. :'1 .Lt'o_J 

40 F~:t~= :'1 liEF I t'~E::; THE 
, .. :;~E:t'1 ::;PEED ..... J. 
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142 POKE 37138.255 
143 FOR 1=1 TO 7 
144 :;·;:=21"1 
145 
146 

165 
17(1 
of -,.-, 
.!. j .::. 

l7:3 
1:::(1 
195 

F'CI~:::E 371 ::::6 ,I ::.:: 

FO~: .J=~~1 TO 255 
FOR Y=l TO 900:NEXTY 
P~: I t·n II THE COt~TEtHS OF II 
pf:=~Hnll I/O-REGISTER II 

PR Hn II IS: II.: PEEK(:~:7136) 

GOTO 143 

The data can also be obtained fran ]).l\TA statements. 
(see the follaving program) 

200 REM MINIDEM03 
21 (1 r.::EAD t·~Ut·1 
22~) I F t·~Ut·1) 128 THD·~ ~:ESTO~:E: 00T0210 
225 FOR 13=1 TO 900:NEXTG 
230 POKE 37136.NUM 
235 PRINT PEEK(37136) 
240 OOTO 21 (1 

300 DATA 1.2.4.8.16.32,64.128,255 
:'31(1 E>m 

For study of the internal life of the 6522 chip and 
for better understanding of this paverful chip, we 
recammend to take a look at the R6500 Hardware 
Manual fran Rockwell or the Third Bock. of Ohio 
Scientific from us. 

IMPORTANT NOTICE: 
If a port or all ports are set as outputs, do not connect a port to 
+ 5V or to ground without a 330 .Q resistor in series. When set as 
outputs you can connect the ports either to + 5V or to ground. 
Never use a voltage greater than 5V DC. 
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Input/Output 

programming -

Part II 

INPur/OOI'Pur PROGRAMMING - PARI' II 

Until nal we only have delt with eight port lines of 
the VIC-20 user port. Port B of the 6522 VIA chip 
hONever, also has very pONerful handshaking and 
interrupt capabilities. For this purpose, pins CBl 
and CB2 can be used to bring in information fran 
the outside. This may happen only when a specified 
pulse occurs on CBl or CB2. 
After pc:Mering up, a negative transition on eBl 
allONs the VIC-20 to bring in information fran the 
outside via the handshake port. 

+5V 

'----0 

If the peripheral device or your outside circuitry 
generates a positive transition fran OV to +5V you 
also can use tl1is as a trigger. Therefore, you have 
changed the peripheral control register inside the 
VIA chip. Bit 4 of this register sets the condition 
for a positive or a negative transition on CBl. It 
is originally set to zero and can be set to one by 
the follONing POKE command. 

POKE 37l48,PEEK(37l48)ORl6 
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No.v, after a positive going pulse appears on CBl 
(Pin B of the VIC-20 user port) the interrupt flag 
will be set and the cOTputer kno.vs that an external 
device is ready to send its information via the 8 
I/O lines. 

Bit 4 in the Interrupt Flag Register (IFR) is 
affected. 

+ 
0 2 3 4 5 6 7 

2 4 8 16 32 64 128 

THE IWfERRUPT FLAG REGISTER (IFR) 

The interrupt flag register has the decimal address 
37149. From BASIC you can access tllis register Witll 
the WAIT 37149,16 statement. 
The logical AND leads to log. "1" only if both values 
are log." 1". This rreans that the content of the flag 
register (37149) has to be ANDed with 0001 0000 (16) 
and checked if it's logical "1". 
Normally bit 4 of the control register is "0". If 
the statement WAIT 37149,16 is executed, the logical 
AND-function result is zero. This rreans tllat BASIC 
will not work until a positive going pulse appears 
which makes the control register a "1". Please be 
careful with this statement and don't use it unless 
you can supply a +5V to CBl on the user port. 

10 AS=" " 
100 AS=" " 
120 FOR J=1 TO 72 
130 WAIT 37149,16 
140 N=PEEK(37136)AND127 
150 IF N=13 THEN 180 
1613 A$=A$+CHRS(N) 
1713 ~lEXT J 
1813 PRHlT AS 

The sample above allo.vs you to verify what we have 
learned so far. 
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After executing the WAIT statement, data can be read 
fram the user port PBO-PB7 into the computer. 

N = PEEK (37136) 

The read cperation N = PEEK (37136) resets CBl so 
that it can be checked for another set of data. 
37136 is the address for the input/output register B 
containing handshaking. The content of the register 
is brought in and assigned to the variable N. 
(see program listing above) 

1be value for N in this case could be between 0 and 
255. It depends on hON the switches are set on the 
prototype board. 

The follONing program allONS you to read in ASCII 
Code. 

10 DDR=:371 :3::: 
20 RC:F'=37147 
3(l FP==37149 
40 PCP=37148 
100 POKE DDR .. ~) 
110 POKE RCR.,28 
1:30 POKE PCR .. 16 
135 F'R I t-n" OPERRTE" 
140 l·JAIT FR .. 16 
142 N=PEEK(37136) 
145 PRINT PEEK(37136) 
150 PPUH"AHA" 

You can read in up to 72 ASCII characters. The input 
is limited to 7 bits. 

100 

10 REM MINIDEMO CEl INTERRUPT 
2~21 PP I tH" HOn:K:~(EF: II 
30 P F.: nn "U:::;E CB 1 " 
40 PF.: I t·n" APPL 'T' +5' .... " 
50 WAIT 37149 .. 16 
6(1 PRlt·n" AHA" 



Logic symbols 

AND gate ~=Q-£- F A.B 

NAND gate ==O- F A.B 
(negated output) 

or 
NAND gate ==D- F A+B 
(negated inputs) 

OR gate =D- F A+B 

NOR gate ==D- F A+B 
(negated output) 

or 
NOR gate =0- F A.B 
(negated inputs) 

EXCLUSIVE - OR gate ==D- F A.B+A.B 

Inverter gate. -t>- F A 

Color code for resistors 

1st figure 
~2ndfigUre 
+ r-r= No. of zeros 

-(CCCC C-Y-
~Gold = 5% 

Silver =10% 

1,000 Ohms = lKSl. 
1,000,000 Ohms = lMn. 

o Black 
1 Brown 
2 Red 
3 Orange 
4 Yellow 

5 Green 
6 Blue 
7 Violet 
8 Grey 
9 White 

Code for capacitors 

Colour Codes: 
- as for resistors 
- first three bands 
- units are pF (pico-Farads) 
Number of Markings: 
mF : micro Farads. 
nF : nano Farads. 
pF : pico-Farads 
n : (Russian 'P') 

pico Farads 
H : (Russian 'N') 

nano Farads 
Numerals only: 
- first two digits 

are the value. 
- Third digit is 
number of following zero's. 
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Interface for power 

system users 

INTERFACE FOR J?aVER SYSTfl'l USERS 

For thooe of you who want to use the VIC-20 for 
control applications \ole have develcped an interface 
that allows you to turn power systems on and off. 
The interface can be pluged in at the USER I/O 
connector on the back side of the VIC-20. 

There are b;10 relays in that interface so that you 
can control up to t\;lo independent devices. 
Port B of the VIA 6522 is connected to tile USER I/O 
connector. PBO - PB7, CBl and CB2 are connected as 
well as 5V and GND. Port A of that chip is used for 
the joystick,the lightpen, and control of the tape 
recorder. 
Caution: The maximum permissible load of the port is 
lOOrnA. 
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We use a TRW CINCH plug (TRW 251-12-160/50-24A-30) 
to connect our interface to the user I/O port. 

EI=input of relay I at PBO=C 
E2=input of relay 2 at PBI=D 

The input of relay I (EI) is to be connected to PBO 
(at pin C). E2 can be connected to PBI (at pin D). 
In the following circuit only one relay is 
connected. 

r- ,..... 
2 - A 

B n 
0 c " E1 

" ~ D (1) 
E2 ~ VIC-20 E g ~ F Q user H ~ port J C 

K ! ~ H; 
L "tI 

0 
M ~ 

12 r-- N 
- ~ 

110 V Switch 

The following picture shows 
canponents. 

I 
I 
I 
I , 

1N 4148 i 
CZJ , 

I 
: 

U'I '"--_. ---- < 
(1) 

• ;r ~ 

" -:.. 01 
~ r' 
01 ;r- E2 w 

;r--

rLP 

the board and the 

103 



12 
2 

c: en m 
::0 
"V 
o 

relais for device B relais for device A 

.A.~ .......... ~ __ ~ 

c :: 

o 

o 3.20 '-----IIHI-tl-' 

=t ~ 
~mc .................. m 
~'3 

Plug 

110V 

c 

Component side 

Be careful while experimenting with the 110 V power! 

appliance 

wall plug 
110V 

The next picture shows the interface in an open box. 
It is recommended that you mount the interface in a 
box because of the dangerous voltage! 
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The software necessary to control the device is 
sha-m in the follo.ving BAS IC-prCXJram. This prCXJram 
gives you tlle follo.ving control-options: 

1.) Turn on and off in certain interval Is 
2.) Turn on and off at a certain tiIre 
3 .) Set clock 
4.) Turn on 
5.) Turn off 
6.) Stop 

After you turn on your VIC-20, all lines of port B 
are input. We can check tllis wi th PRINT PEEK 
(37138). You will see a zero which tells you that 
all lines are set for data input. 
If you Vlant to have all lines set for data output 
you have to POKE 37138,255. We only use PBO and 
control tllis line with: 

POKE 37136,1 and 
POKE 37136,0 

If the interface is connected, the POKE command will 
create a series of audible clicks fram the relay. 
Note tllat location 37136 is the data direction 
register of port B, where you define whether the 
port is an input or an output and location 37138 is 
the port itself. 
The follo.ving prCXJram makes it easy to control the 
relay. It is written for relay 1 but may quickly be 
changed for relay 2 or expanded for both relays. 

10 POKE 37138,255 
20 GOTO 3000 
1 (10 REt1 TURt·4 m~ 
110 POKE 37136,>) 
120 RETURi'4 
200 REM TURN OFF 
210 POKE 37136;1 
220 RETURt·l 
:300 REM S~J ITCH 
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31~3 IF PEEK(7136)=1 THEt·l POKE 37136.·0 PRINT"mJ "GOSUB 400:PRHH:RETURt~ 
320 I F PEEk' (37136) =0THEH POKE37136, 1 
325 PRItH"TURNED OFF"; 
330 GOSUB 400: PRINT: PF:HH: RETURt'J 
400 PRINTLEFTI(TII,2)":"MIDI(TII,3,2)":"RIGHT$(TII,2) 
410 RETURN 
1000 REM O~l-OFF EVER'!, ~l SECm·mS 
1010 PRINT"TIMER" 
1011 PRINT"Et~TER TIME BEn~EEW 
1012 PRUH"THE SWITCHUm" 
1014 H1PUT N 
1015 GQSUB 300 
10213 N=N*60 
1030 T=TI+N 
1035 GET CI: IF CIO"" THEN ~n'-'Rt'l 
1040 IF TI<T THE~l 1035 
1 ~J50 GOSUB 300 
1060 GOTO 1030 
2~300 REM CLOCK FOR S~mCHUIG 
2005 GOSUB 400 
2010 PRHll"EIHER TIt~E" 
2~~20 PR!tlT"HHER 00000~3" 
2021 PRItH"L.HEN READ'T'" 
2030 FOR t1X= 1 T09 
2040 PRINT"TI!'11O "; t1X 
205,;j H1PUT TS 
2060 IF LEt'1(TI)06 THEI·l PRINT"6 DI'3TI::: PLEA:3E" ':;OT02040 
2070 T(M~:)=VAL(TI) 
20'30 1 FT (M~:) =0THE~J 2106 
2090 NE)<:T MX 
2160 FOR J=lTO MX:PRHn T(J)~lE~,:T J 
2110 1=1 
2115 PRPll 
2130 IF T(I)(VRL(TII)THEN 2200 
:"1"0 ~PHJT"'I!I!lilnln' ·:;C·,:','I: c>':;'J 
21 :1:21 C'C1"'T"I~l 21.::~l:1 

22(1121 '3021 IE: "?00 
~'210 1=!+1 
2220 IF T<D=0 THEIl RETURIl 
223(1 :JOTO 2115 
2'3013 PRItH"L')HAT TIME 13 IP" 
2810 INPUT TIMES'RETURN 
2999 pp I r·~T II B'TIE II : EriD 
3000 PPHll":,) PLEASE SELECT" 
3010 PRINT"l.TIMER" 
3020 F'RIt·~TII2.CLOCV" 

3030 PPItH"3.3ET TIME" 
3040 PP I HT" 4. TUR~l Oil" 
3050 PRHH"5. TURI·j OFF" 
3060 PRINT"6.STOp· 
3100 GET [. 
3110 IF [1=" "THEt'l 3100 
32(10 (=VAl( (I ) 
3210 Ot~ [ GOSUB 1000.2000.2800. 100. 200, 2999 
3220 GOTI} 3000 
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Appendix 

BOO 'IO CONNECT UP 'IO 3 JOYSTICKS 'IO YOUR VIC-20 

This article shows you how to build your own 
interface, with connections for up to 3 joysticks to 
your VIC-20 canputer. When you buy your canputer it 
has only one port on the right hand side of the case 
for a single joystick. This port is connected 
internally with port A of PIA #1 (for details check 
with the schematics of your computer). One data line 
of the joys tick port is connected wi th PB7 of port B 
of PIA #l. 
The following section will explain how to connect 
two additional joysticks to your VIC-20. Your system 
will then have the capability to operate with a 
total of three joysticks. At the end of this chapter 
you will find a program which takes advantage of the 
additional joysticks. This program even works on the 
basic version of the VIC-20 with 3.5k of RAM. 

Construction of the dual joystick 
First we have to construct an interface 
plugs into the I/O expander connector at 
hand side of the back of your computer. 

List of items reiuired : 

1 CINCH TRW connector 
CARDCON 251-12-50-170 

50-24SN-9 8124 
2 diodes IN4148 or similar 
2 joysticks fran Canrnodore or ATARI 
2 9 pin connectors (see VIC-manual) 

box which 
the left 
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The two jqysticks are connected to the user port of 
the VIC using this interface. '!he two jqysticks are 
connected to the computer via port B of PIA #1 (6522 
VIA chip). After assembling the interface according 
to the schematics yoo can plug in the jqysticks and 
test them with the program belew : 

10 roKE 37138,0 
15 N=PEEK(37136) 
20 PRINT N 
25 GaIO 15 

After yoo connected the jqysticks enter RUN. Yoo 
will see numerous numbers scrolling in the lefthand 
s ide of the screen. 'Ihe numbers yoo obtain depends 
upon the positions of the jqystick. '!he directions 
are detected as follews 

right jqystick : North 255-1 
Sooth 255-2 
West 255-4 
East 255-8 

left joystick North 255-16 
Sooth 255-32 
West 255-64 
East 255-128 

If yoo want to write yoor cwn programs yoo also need 
to knew hew to detect whether or not the fire-button 
is pressed. If the firing button of the right 
joys tick is pressed a one is deducted fran the 
actual value. If yoo push the button on the left 
joystick, 16 is deducted. 

Example: The right joystick supplies a 254 if the 
button is pushed but no movement in any direction. 

Note: If yoo push the right jqystick to north east 
and push the firing button, yoo will get 
255-1-8=244. 
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While the program is still running, you shoold get a 
value of 243, if the button on the right joystick is 
depressed. Be aware that the same value will also 
appear if you move the right joystick to the east 
and the west simultaneoosly. This is physically 
impossible, and the programmer has to rectify this 
situation. The computer must recognize that the 
firing button was pressed. 
The program has to kno.v that it cannot detect one of 
the directions as long as the firing button is 
pressed. To understand this, press the firing button 
and move the joystick to the east. The value of N 
shoold not change at this time. Similar things 
shoold happen if yoo move the joystick to the west. 
While the program is still running, push the button 
on the left joystick. The value shoold no.v change to 
653. The left joystick will behave like the right 
joystick. 

Pressing the firing button has the same effect as a 
simultaneoos movement to east and west. You will 
get a value of: N=255-64-l28=63 

The program has to kno.v which joystick appears to 
have moved to the east and to the west at the same 
time. If this is detected the computer kno.vs that 
the firing button was pressed. 

No.v we want to sho.v you a game of skill program 
which uses the dual joysticks described above. Two 
players can play against each other. The goal of the 
game is to run as long as possible aroond on the 
screen withoot hitting the wall or the snake of the 
q:>ponent player. Moving backward is not allo.ved. The 
prOJram \o'Orks on the basic configuation of the VIC 
(3,5k RAM). 
Player II ---) left joystick 
Player I ---) right joystick 

Start the program with RUN. Yoo then have a choice 
between wanting tl1e instructions or the start of the 
game. The program also allo.vs you to play against 
the canputer. 
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1 PRINT":"J": PRINT: PRINT: POKE36879 .. 27 
2 PfUNTSPC(4 ".;" ~ 'lie-SNAKE !": GOTO 13 
3 PR HIT" PRESS ... F'" IF 'T'OIJ WANT TO PLAY" 
4 REM 
6 PRINT"AGAHiST A FRIEND,OR" 
7 PR un , .... C" FOR COMPUTER" 
8 GOTO 26 
9 REM COP'iR! GHT C 1982 
10 REM WH1FRIED HOFACKER 
13 PRHIT "INSTRUCTIONS ?" 
14 GETZZ$ 
15 IFZZ$="N"THENPR!NT:GOT04 
16 IFZZ$()"Y"THENl d 

213 PRun: PR!NT"YOU CAN PLAY THIS" 
22 PR!NT"GAt1E AGAWST A FRIEND OR" 
23 PRINT "AGAINST THE COMPUTER" 
24 GOTO 3 
26 GETOP$:IFOP$=""THEH26 
27 IFOP$O"C"ANDOP$()"F"THEN26 
28 IFOP$="F"THEt-146 
36 PRun: PRINT"']OYSTIO~ #i IS 'r'OUF.:S" 
35 PR ItH "'iOU START Hl THE UPPER" 
38 PR I tH" LEFTHAWI COI':NER" 
46 PR I HT : PR IHT "PRESS AN'i KE'/" 
47 GET ZZ$: IF 2Z$="" THEH 47 
58 DIM DX(4),DY(4),DC(4),MV(15) 
60 FOR I = lT04 
70 READ DX(I).DY(I),DC<I) 
813 t-lE:x:T 
85 FORN=ITOI5:READMVCN):NEXT 
90 usc 1 )=0: IJS(2)=e: C8=0: N=, 92: J..l=. 97: !~'=1 : L=2: R=3: U=4: K=. =; 
H30 GOSUB 108013 
105 PRINT"~".; 
110 TL=20:~ (1)=214:UL(2)=219:FT=40:S=32:EN=0:CL~219:CD=2 
140 UD(I)=3:UD(2)=2:M=50 
168 PZ(1)=7773 :PZ(Z)=8092 :C8=8692 
165 POKE36879 .. 413 
2113 TI$="00e00e" 
51313 TZ=TI 
5135 ZU=PEEK(37136) 
510 PRD=MV«ZUAND240)/16):IFPRD()0THENUD(1)=oRD 
515 1=1: GOSUE:600: IFF"4=1THEN5e00 
517 IFOP$="C"THEN1000 
520 PLD=MV<ZUAND15): IFPLD·00THEt·jUD(2)=PLD 
530 1=2: !30SUB600: I FE/·j= 1 ANDOP$=" r "THEt·l50'3(1 
540 i FEN: 1 A!-iDtJP$= II C" THE~16000 
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550 OOTO 19~30 
600 A=PZ(I)+DX(UD(I»+DY(UD(I» 
660 IFPEEK(A)(>STHENEN=l:RETURN 
750 POKEPZ(I),UL(I) 
755 GO:::UI: :30!30 
760 POKEA:DC(UD(T» 
8~3Ci Pc ( I ) =A 
805 RETURt·~ 
1000 REM PET MOVE 
1030 X=DX(CD):Y=DY(CD) 
1040 IFCPEEK(CA+X+X+Y+Y)=S)AND(PEEKCCA+X+Y)=S)THEN1600 
1080 IFCD=LORCD=RTHEN1200 
1090 IFRND(V»KTHENH=L:G=R:GOT01110 
1100 H=F.:: G=L 
1110 X=DX(H):Y=DY(H) 
1120 IF(PEEK(CA+X+X+Y+Y)=S)AND(PEE~(CA+X+Y)=S)THEN1590 
1140 IF4()GTHENH=G:GOT01110 
1150 GOT01300 
1200 IFRNDeV»KTHENH=V:G=U:GOT01110 
1220 H=U: G=',,.. 
1240 GOT01110 
1300 X=DX(CD):Y=DY(CD) 
1320 IFPEEK(CA+X+Y)=STHEN1600 
1400 IFCD=LORCD=RTHEN1500 
1420 !FRND(V»KTHENH=L:G=R:GOTOI460 
1440 H=R:G=L 
1460 X=DX(H):Y=DY(H) 
14 7~3 ! FPEE!< (CA+ 'x' + '!' ) =STHEH 1590 
1480 IFH(>GTHENH=G:GOT01460 
1490 00T01590 
1500 IFRND(V»KTHENH=V:0=U:GOT01460 
1521) H=U: G=',,.. 
15413 GOTO 1460 
i59!3 CD=H 
1600 IFRND(V»WTHEN1080 
1650 A=CA+DX(CD)+DY(CD) 
1660 IFPEEK(A)()STHEN6000 
175(1 POKECA., CL 
1760 POKE AJDC(CD) 
1800 CA=A 
1900 IFTI-TZ(MTHENI Q00 
194121 t~=Irl*t·~ 
1945 IFM(lTHEN M=l 

112 



1950 GOT0500 
513013 REM CRASH PLAYER 
5005 IFI=lTHENWW=2 
5006 IFI=2THENWW=1 
5010 POKEPZ(I),ULCI) 
5020 POKEA,DC(UDCI» 
5030 US(WW)=US(WW)+l 
5035 IFOP$="PIITHENCS=CS+l 
51340 PRIi'n";$..I:f'LA'T'ER#" I.; 
5050 PRI~n"PENG! " 
5055 G08UB 70130 
5060 PRINT"trT13P."l: "US( 1).; 
50~2 I FOP$=" P" THE~~PR I NT" PET: "CS : GOT05070 
5065 PRHn"pL. #2: "1)8(2) 
50713 TT=TI 
5080 GETA$ 
5090 IFTI-TT(4*60THEN5080 
5100 GOT0100 
6000 REM CRASH VC-20 
6010 POKECA,CL 
6020 POKEA,DC(CD) 
60313 US ( 1 ) =U8 ( 1 ) + 1 : N=~t*. 98 : I FtK • 5THENH= • 5 
60413 PRINT"_I~ ..... C-2e"; 
6050 GOT05050 
7000 P0KE36877,220 
7010 FOR P=15 TO 0 STEP-l 
70213 POKE 36878,P 
7030 FOR H=lTO 10 
71340 ~lE::<T H 
7050 t'~E~<:T P 
71360 POKE 36877,0 
70713 POKE 36878,0 
7080 RETUF.:t·~ 
8000 POKE36878, 15 
8010 POKE36876,220 
8020 FOR P=lT05 
80:36 t'lE::<T P 
8040 POf<E::::6878 .. (1 

8050 FOR P=lT050 

80713 POKE~6876 .. 200 
80813 FOR P=l TO 5 
8090 ' 
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811313 POKE36876 .. 13 
81113 FOR P= 1T05e 
81213 NEXT P 
81313 POKE36878,e 
8140 RETURN 
113131313 REM DRAW BORDERS 
11313113 PRINT"~".; : A$="." 
11313213 FOR I = 1T022 : PR I NTA$.; : NEXT 
11313413 FORI=lT021:PRINTA$;SPC(20);A$; : NEXT 
11313613 FORI=l T021 : PRINTAf: ,; : NEXT: PRINT""'I".; RIGHT$(A$, 1) j 
11311313 RETURN 
11131313 ZU=PEEK(37136) 
1113135 IFZU=251THEND=1:GOT0570 
1113113 I FZU=24 7THEt·m=2 : GOT057e 
111315 IFZU=239THEND=3:GOT057e 
1113213 IFZU=253THEND=4:GOT057e 
111325 GOT06ee 
513131313 DATA 13,22.·213,-1,13,613,1 .. e .. 62 .. 13.< -22.< 313 
51313135 DATAe,e,e,e,e,e,3,e,~,e,2,e,1!4,e 
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Because it is not always easy to identify the control characters in 
a BASIC listing, we put together a summary of the VIC-20 cursor 
control characters. 

ASCII PRINTS DESCRIPTION 

146 .. Reverse Off Use CTRL key -
18 lE] Reverse On Use CTRL key 

3 [£] RUN / STOP 

147 ~ Clear CRL 

19 [§] Home 

145 ~ Cursor Up 

17 [g] Cursor Down 

157 III Cursor Left 

29 ~ Cursor Right 

148 I. Insert 
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NOTES 



NOTES 



NOTES 



NOTES 



NOTES 



NOTES 



NOTES 



NOTES 



NOTES 



ORDER FORM 

HOFACKER 
ELCOMP PUBLISHING, INC., 53 Redrock Lane, Pomona, CA 91766 (Phone: (714) 623-8314) 

Name: . . 

Address: 

City I State I Zip: 

Qty. 

. . . .. 

. .. . . 

.... . 

... . . 

. .... 

.. ... 

..... 

... . . 

..... 

.. . .. 

.. ... 

.. . . . 

. . ... 

..... 

.. . .. 
..... 
..... 
..... 
..... 
..... 
. . ... 
. ... . 
.. . . . 
. .. . . 
.. . .. 
. .. . . 
..... 
. .... 
. .... 
..... 
.. ... 
.. ... 
. .. .. 
.... . 
... .. 
. .... 
..... 
. .. . . 
... . . 
... . . 
.. . . . 
. .. . . 

Order 
No. Description 

29 MICROC. HARDUARE HANDB. 
158 CARE AND FEEDING .. . 
151 BK MICROSOFT BASIC 
152 EXP. HANDB. 6582 AND 6882 
153 MIeROC. APPLICATION NOTES 
154 COMPLEX SOUND 
156 SMALL BUSINESS PROGR. 
158 SECOND BOOK OF OHIO 
159 THE THIRD BOOI: OF OHIO 
168 THE FOURTH BOOf: OF OHIO 
161 THE FIFTH BOOK OF OHIO 
162 GAMES FOR THE ATARI 
164 ATARI LEARNING BY USING 
166 PROGR . 1.6502 HACH . LANG. 
'169 HOW TO PROGR. IN HACH.L. 
1/0 FORTH ON THE ATARI 
171 A LOOK INTO THE FUTURE 
173 PROGRAM DESCRIPTIONS 
174 lX-81 / TIME X 
176 TRICI(S FOR VICS 
282 JANA! 1 MONITOR 
604 PROTO TYPING CARO 
685 6522 VI A 1/ 0 DP . CAR D 
61 6 SLOT REPEATER 
607 27 16 EPROM PROGRAHMER 
608 SOUND UITH THE GI AY3-8912 
609 81( EPROH CARD ( 2716 ) 
61 e 12 BIT AI D CONVERTER BOAR 
615 161: RAHROH-BOA RD 
680 THE CUSTOM APPLE BOOI( 

2398 MAILING LIST fOR lX-81 
2399 MACHINE LANG. HONITOR 
248B ADAPTER BOARD FOR lX-8 '1 
327 6 EDITOR / ASS . FOR CBH 
3475 ASSEMBLER FOR CBM 
4826 GUNFIGHT FOR PET I CBH 
4844 UNIVERSAL EXP. BOARD 
4848 ADAPTER BOARD 
4870 PROf I UORDPROC. F. VI C 
4880 TIC TAC VIC 
4881 GAHEPACI: FOR VIC 
4883 HAIL-VIC 

Payment. Check, Money Order, VI SA, M astarche ga, 
Interbank, Euroch.ck 
Prepeid orders add $3.50 for shipping (USA) 
55.00 handling fee for C.O.D. 
ALL ORDERS OUTSIDE USA : Add 15 " shipping. 
California residents add 6 .5 % sales tSl( . 

Price S 

14. 95 
9. 95 
9.95 
9 .95 
9.95 
6.'/5 

14.98 
7. 95 
7. 95 
9 . 95 
7. 95 
7.95 
7 .95 

19.95 
9. 95 
7.95 
9.95 
4. 9:; 
9 .95 
9.95 

2'1. 95 
29.60 
39. 01 
19.10 
49.06 
39 . 00 
29 . 01 
71. 01 
59 . 95 
24. 95 
19.95 
9.95 

14.80 
39 . 0B 
39. 95 

9.95 
18.95 
3 . 95 

19 . 95 
9.95 

11. 95 
14 .95 

Access 

Please make checks out 10 ELCOMP PUB LI SHING,INC. 

Please bill to my Master Card or Visa accoun t # . 

Card # 

Expiration Date 

Master Charge Bank Code . 

Signatu re ... ............ . . .. .. . .. . . 

Order 
Oty. No. Description 

. .... 4889 EXP AND I NG YOUR VIC 

. .... 4894 RUNFI LL 

. . . . . 4896 MINI ASSEMB LER 

. .. .. 6153 LEARN-FORTH 

. ... . b 155 POUER FORTH (APP LE ) 

. .... 7822 ATHONA-l, CASS . 

. .... 7023 ATHONA-l, 0151: 

. .. .. 7024 ATMONA-1, CARTRIDGE 

. .... 

. .... 7042 EPROM BURNE R FOR ATARI 

. . .. . 7043 EP ROH BO ARD (CA RTRIDGE ) 

. .... 704 9 ATHONA-2, CAS S. 

. ... . 7050 ATMONA- 2 . DISI: 

. .. .. 7053 LE ARN-FORTH 

. . . .. 7055 POUER FORTH 

. .... 7098 AT AS 

... .. 7199 ATHAS 

... .. 7'110 PROGRAHS fROH BOm: H 164 

..... 72 00 I NVOI CE URITING,DISI: 

. .. . . 72 07 GUN FI GHT FOR ATARI 

. .... 7218 UORDP ROCESSOR, CASS. 

. .... 7211 HOU TO CONNECT • • • 

. ... . 7212 MA ILING LIST , CA5S . 

. ... . 7c 13 HAI LIN G LIST , 01 51: 

. ... . 721 4 I NVEN TORY CO NTR . , CASS. 

. . . .. 7215 I NVENTO RY CONT R. , 0151: 

. ... . 7216 UIlRDPROCE SSOR. DISK 

. . . .. 7217 UORDPROCE SSO R. CA RTRI DGE 

. .... 722 1 PROGRA HS FROH BOOI: " 162 

. .. .. 72 22 I:NAUS OG I NO 

. .. . . 7223 ASTROLOG Y PROGRAM 

..... 7224 EPROM BOARD KIT 

..... 72 30 flOATING POINT PACI(AGE 

..... 72 91 RS23 2-1 NTERF ACE 

. .. . . 7292 EPROM BURNER t(IT 

. ... . 730 7 ATCASH 

. .. . . 7309 MOON PHASES 

. .. .. 7310 ATAHEMO 

..... 7312 SUPERHAIL 

... .. 7313 8USIPACI: 1 

. . . . . 7314 BIORHYTHM FOR ATARI 

.... . . . . . .. " . . . .. " 
..... . ....... 

P relrB m rk of O hio Scient ific Co , Super board and C l a de a • 
ATAR I il a tradamark of ATAR I Warner Commu nlCtll lon, 
PET, CBM and V IC·20 ara trad.mark, 0 1 Com modore Bu.lne .. 
Mach ines. 
TRS ·SO It a trad emark of TAND Y RadiO S hack. 
APPLE II I, a trademark o f APPL E Com pu ter Inc . 

.. 
Price S 

14 . 95 
9. 95 

19.95 
19 . 95 
39.95 
19 .95 
24. '/5 
5'7. 00 

179.00 
29 . 95 
49 . 95 
54. 00 
19 . 95 
39 ,']5 
19 . 95 
89 . 00 
29 . 95 
31.01 
19. '75 
29.95 
'1'7.95 
19.95 
24.95 
19 . 95 
14 . 95 
34 . 95 
69 . 01 
29.95 
19.95 
29. '15 
'14. 9·1 

299. 95 
1'7. 95 
19 .10 
49 . 95 
19. 95 
29. 95 
49.0! 
98 . 80 

9.95 




