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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, | found out many features | 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.

| 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
for Vic-20

Wordprocessor 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
'f1°'.

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 1line 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)

15. Enter name of file.

16. After the file has been loaded from tape
text will be displayed on the screen and you
the commands described under 8.-14.

SEPOKE £5@. 128 POKE Z6873
108 FPIHT“ﬁJvITE. 1. PRy HTJ CeSH " AIDIk
116 PRINT"MA PREZS SFACE BAR NHEN RERDY
120 GETA$: IFA$CS" "THEM1Z2G

128 RETURM

140 PRINT"IINA" . FORI=GTOS: IFN+IZCTHENRETURM
158 FRIMTICRIGHTS(AECN+I ) LENCASCN+TI D ~10 1 Hi
1668 PRINT"ZRBI'CHRES (240 CHES (240 CHRE (200 " 5
FETURH

178 FORK=4@3¢ TO49537  FPOKEE HEXT :RETURHN

188 FRINT"&S®ARX" A "CHARACTE LIME" :0=1111 'GOZUE228 GOSURL7A RETURN
199 PRIMT"IE"AS$" "MOT POSSIELE MEMORY FULL"

200 G=2000: GOSU @ GOTO
210 GETR$: IFA$ " AHDAE
RETURH
FRINT"OR@EMORY OR STEARFE 7 "
240 GETBS IFB$>"M"ANDEE:"T" THEHZ 4G
250 RETURM
260 FORI=1TOC:A$C I ="" HEKT LU=1 vY=FRECE@) : FRINT"D" RETURN

273 PRIMT"TMAME OF FILE ¢+eees IF HO HAME HIT" INFUT"RETURN »BrNREI" . A$
280 IFA$="N'THEHRE=""
25@ PRIMT"TFILE ": A%

231 IFJ=ATHEMPRIMT"IS SERRCHED FOR" @ GOTO23S
252 IFJ ITHENPRINT" IS SRVED" ' GOTO23S
2595 UB1500  OPEME. I..J. A% RETURN

jelala) CI=F+1:J=1 GOSUE27@ FORI=1TOC  FRIMTH#2, CHR$ (340 +RA$0 1 HEXT
21@ CLOSER:POKE 193;49’RETURH
2@ FORR=1T00:NEAT - RETURH
230 L=L+LEMREIH+TD 0% IFL> . V#YORC=MTHEME=2

348 RETURN

350 R=@:D=D+1 IFDZHTHEMD=Z: IFQ=GTHEHRETLURH
260 IFMIDECA$.D, 10" "THEMR=1

378 IFR=QTHEMRETURM

388 GOTO250

298 D=-1:GOSUB330: C=C-1:FORI=H+JTOC: RFCII=AFCI+10 HEXT A$CIi="" RETURN
408 POKE 1 493 GOSUR2Z2@ C¥=P£ FRIMNT"I":
416 IMFUT" @AY LIME LEMGTH". A IFA=ATHEMA=ES IFA>7@ THEMPRINT"D", (GOTO416
420 IFE$="T"THEMS1@
420 PRINT"M@8AUTOM. CRRRIAGE RET," PRINT"EETWEEN"
440 FRINT"POSITION "A-7"AND"A+2
450 INPUT"BHUMBER 0OF TRBS":T: IFT=ATHEMSZQ
456 IFTH1ATHENPRINT D GATO450
g PRIMT"MDEFINE TAR FOSITIOMS"
FPRINT"TAE. POSITIOM BETWEEM 1 AND "AFRINT FORI=1TOT

430 PRIMT"ETAR MO "1 IMPUTTXOI)  IFTXCID>ATHEN436

431 MEXT

506 IFVY=1THENS2@
518 M=INTC(FRECO)/AD+10: Z=TNT (. 3415  DIMAF M) Y=FRE(@) ' IFE$="M" THENTEO
Sea B=1:1=1:J=0:G03UE27a

E156a
HE" . GOTO4e0

T RETURM
CR+AD " TEREmlY . FOKEE31, 25 POKEL9S, 1

Y THEMZ 18

S3a FOR TOZ: INPUT#1.RECC) L=L+LENCAEIC) )
E4THENPRIMT"TFILE "iR%." FOUND®" . GOZIUB318:6G0T0870
THYTHENGOTOS7@

% i=C-1
S7@ F=1 'FPOKE 153,49 GOTOSE@

2@ GOSURLle

D88 PRINT 0", POKEZP4.0 C=1'I=@ E=8 A$(1)="X"

Q6 GETAT: IFA$=""THENCAD

! I=ASCOASIANDL27  IFI=12THENTSE

£28 IF(D=1RNDA%=" RI=Z0ORI=17ORI=120RI=120RI=25THEHGOD
630 D=@: IFASCCAS) THEMFRINT D" GOTOE7@

48 IFR$=", "THEMRE=","
€58 IF[=59THEHRE=","
"THEHF$=",
‘”THENHS“”

GOTO7S8

the



IFLEN{ASLC:

3 g

A$CCI=" 1 Colnt Lol

TFLEN. Fi$CC 3721 THENFRINT "8 MY

FRINT'® WT'RIGHTS RS ’
r

A*lTHFH?hu

PPRIMTCHRECZ2A) GOTOERA

B=1

ﬂﬂTDF B@

‘. ; ‘L*'LEH’F’I@r [
"DFL E THENFFINT""J” GOTORER
+1: Htt BB"H" GOTOEGR
—@F!NIILEN A0 ) >A-PANDAE="

"THEMREG

5= THENHEXT : G082
FORFCCI=ASCCOHT FRINTY "5 HERT

: E 210 nnangn
11 T“"liENUF"v’ FlLL.

FOKEZO4 . L PRINT"MDISFLAY TEXT! Y PRINT "SPRESS F1 WHEM 0O.K."

UBI4€J II"I UTHEHI IE’I

ERT AMIMK + LIME HUMRERSZ":

|yETl‘ﬂ‘ IFCRE=""
IFA$="K"THEM1210
IFAg=""0R (AL D ANDAS " CYANDASC " T AMIASC: 'L ) THEHZ 20
FRIMTAE,

»"THF’"{H H+1o#CAF="C")~1 D (AS="2") 1 30TOS00

CCOTOS2e
TTHEHZ @
? WVALCES ) IFISITHEMI=IHCASCE A" J#~-1
IFF1€=”I"‘THEHGOSUBE@F’J CEOTOSEE

IFE=ZTHEMIFFR
1856 D=-1 GOSUB3ZRE
1850 F

1670
1aaa6
1656 = 1
1 186 G0 1 A% GOSUELTA 1 PA+ETHEMGOSUEL2G: GOTO1180
11109 i

e K G0 el
LELGR: F'F»'INTFJIGHTIQ AECH+T ) LEMCASE(HET 0o~ THPUT "8 i A%
H-E.THEH. A &

llTHFHli o
A-S-WUTOK~1 IFMIDECES. B, Li=" "OREXA+3-WTHEM1 196

=HE+" "HRIGHTECES K-10
=[E+" "+MIDE (EF
A ARIGHT S
] FFINT" IO WANT TO RE
IFAF=""Y"THEHZ2E

5] FFIHT” Qs PP]HTI"F’ HI llJI»’FI! X

J F+1-H GOSUR350  HEXTR: GOTO300
B+1.15=" "THEMB=E+1

al]
L0

R 218

<]

21@ IFH$="N”THFN
E 1THEH1 286

COFEMG 4 TFL
CRE=T Yy 7

. LINES/FRGC" PPIET;
THPLIT BB S H: THPUT V8L MARG T HIPIERE 0% FRTHT
FRINT"PRFER ADJUSTEDT" G & Ef=As D=1 FORI=1TOC:A$=A$C15: IFEE="H"ORI=CT

SITHEMIFMIDECRECT+1 0, 2, 134" "AMDHIA-TTHENL 218

C 20 IFD=2THEML 226
"HMITECRE, DL H+1 GOTO1210

J 1""@ FRIH'NM CHRE LG COEIRE =G4 IFS=— 1 THEHFR INT#4
THEM13TE®
F INT”m!R“ UOHGLIHESASPAGE"  PRIMT"ARDJUST FAFER

UEL1@

FRINT "
EI1m
FRINT" D0 I SFLAY AGAIN
FRINT" @EAYE TEXT OH TA
FRIMT" Q8D I SPLAY TEXT AGAINTE
E=0 IFF=1THEN1 430
A PRINT" $OADT MOF
PRINT" @Z0HT THUE
IFFig=
GOEUE

GOSUEZ1E: IFA$="""THEN124@
UEZ18 TFAS=""" THEHGOSUB 306
BOSURZ16: TFAf="Y" THEH3SE

TENT B G 100 IFAE="H"THEN POREL1DZ, 52 END



1456
1470
1436
1580
1516 FPIHT".‘ILE SE
1526 RETURN

1958 PRIMT"D:PRINT"@RINTER QUTFUTE : GOSUBLSA0: RETURMH
1566 FPIHT”1&PPINT HEADLITHE"

1565 GOSURZ

1576 3 ?”THFH]“uﬂ

1975 IFAE="H"THEMRETURN
1586 OPEM4. 4

1535 PRINTH#4,CHRE 1400
1533 PRIMT#4., CHRE 1450 S A
1608 PRIMTH#S, CHREC 140 CHRE 1r»PHFIt11' 4’@“ L8]
1616 PRIMNT#4

WAL T

1620 FRIMTH#4,CHREC140CHRECLPICHRECLEY "44] ELEF. @ kA

1P<ﬂ PRIMNT#4 . CHRE (150
& PRIMT#4
CLOSE4  RETURN

Test of

reaction time

3.5 K RAM

TEST OF REACTION 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 "e" appears on the screen,
the first player has to press A. The second player

must not react at this time. If he does
penalty. If a "o" appears on the screen,
player has to press L. At this time,
player must not react.

1 FRIMT"IM

1“ FEIMT"TEST OF PEHITIHH TIME"
28 FRIMT"FOR TWO FLAYERS
28 PRINT"FIRST FLAYER US
48 PRIMNT"KEY "R SECONDY

= L2 )

he gets a
the second
the first



58 FRIMT'FLAYER USES KEY “L-"
50 FRINT"IF F @ APPEARS"
PRINT"OH THE SCREEM, "
FRINT"THE FIRST FLAYER"
RINTHAS TO FRESS "R

R Vel TOL9EE: HEXT

RINT
AR FRIMTYIF IT IS A 707 THEMW®
38 PRIMT"THE SECOMD PLH?EF

B OPRINTHAS TO
G FRIMTYERACH MIN-UF G
FRIMT"MIMJSFOIMT
FRIMT"SOMETIMES [ <&
FRIMT"WILL BE DISF
FREIMT"AT THI!
b FﬁIHT"rI IT1’E|:J Ix
FF

T, vOU I
AHY KEY"
P GETAE: TFA$=""G0TO160
 FRINT "

CREM DELAY

FLIT LIPS TREBGET

=ETHOZE)  HENT

I.lmIHT L
3 FRIMT S FOR
HFORI=1TOR: F'IH"I
1 T=IHT RN -

GETAE : IFR$C:" "TH['th’ITf
IFT 1TH[’HFFIHT”.“:

Lo =THTORMDCZ k2 1+1 0
] CTHT MY G HEST
T

FEM CLRE BUFFER

T HE GO T DR

] PLH ZEIT
iOGETAE: IFAE=""THEM un'rr14€11
IFT=1AMDAE=" " THE
LS TFT=1RMDAE="."TH
2R IFT=2ANDIAE="L"TH

i =S AMDIAE= "R/ THE
AMDIAE="FH"TH

25 IF T=2ANDAE=
1 FORT=1TOZ6: H=51H

GETES: IFB$CY" "THENGOTO470 REM CLR BLFFER

1 PRINT"SSBEPLAYER #1 FLRAYER #2':PRINT"

51 FRINTVE" FORI=1TO0: PRIMT MY  HEXT

82 FORI=1TOR: PRIMT"N"; (HEXT 9 spaces

FRIMT" " REN ERFSE THARGET

RETLIRH




Simpile number

guessing game

SIMPLE NUMBER GUESSING GAME

In this game the camputer thinks of a certain number
and you have to guess the number.

After you have entered your guess, you get a hint
about the relation of your and the camputers number.

1968 REM #¥$ HUMBER GUESSIMG GAME sk
116 FEM COPYRIGHT BY ELCOMP PUBLISHIMG IHC.
218 PRIMT"ID THIME OF A MHUMEBER"
215 PRIMT"RPETWEEM 1 AWD 1@

220 PRIMT"TRY TO GUESS My

222 PRIMT"MUMEER. AFTER EACH"

225 PRIMT"TEY I WILL TELL ‘Yo

227 PRIMT"WHETHER IT WAS RIGHT."
248 PRINT"OR TOO HIGH, OF TOO LOW"
208 REM #%% COMPUTER THIMKES

305 REM OF MUMBER ¥ S

216 LET H=INTC108%RMDCL2+1

228 FPRIMT

A28 PRIMT"OK, I GOT A HUMEER"

335 PRINT"START GUESSIMHG!

406 REM sk THE IMDIVIDUAL

4835 REM STARTS GUESSIMG sk#

4168 FEIMT

428 FPRIMT'EMTER YOUR GUESS"

425 FREIMT

430 IHPUT G

446 IF G=¥ THEM Z08

458 IF G4 THEM 48@

468 FRIMT'TOO LITTLE. TRY A"

4655 PRIMT"RIGGER HUMEER"

476 GOTO418



GEE FPRIMTYTO0 BIG. TREY A"

455 PRINT"SMALLER HUMBER"

49E GOTO416

HEE REM sk THE IMDIVIDUAL HAS FOUMD
S5 REM THE RIGHT HUMBER ###

=18 FRIMT

SEE PREIMT YO GOT IT 1

Sam FRIMTYAGHIMND

mad IMPUT A

gaE IF Ag="Y" THEW FREIMT"Z2" GOTO 268
S48 EMD

Arithmetic with
VIC-20

ARITHMETIC WITH VIC-20

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

1OREM ARTTHMETIC
SEIMTYIITHIS IS AWM ARITHMETIC TESTY
THT
THT S0 FAR YOU HAVE " SRTRTGHT AMDY G WREOHG

SE PRIMT

EEFRIFHTY C2FOR ADDITION
Ve PRIMT

1O IHPLITI

A FRTHT

TEE TF T GOTO 206



118 IF I=2 G070 S99
128 IF D=0 GOTO 506

1368 GOoTO <08

288 LET A=IMTORMDC12 L8410
2E5 LET YW=IMTORMID L2 vl 2410
218 IF HC1@ THEMPRIMT" "X
228 IFAEF=1ATHEMFRINT "
28 IF YOlATHEM PRIMTY Wroy
278 IF Woies1ATHEM PRIMT M"Yy
DE6 PRIMTY "

A1E LET Cr=igy

226 IMFUT D

I3O GOTO 120

258 FeIWNTORMDCSE %50+ 1 0
355 WeIMTORMDOSA  #50+1 0
3EE IFACIATHEMPRIMTY v
A7E IFWr=10THEMHPRIHT " "«
418 IFYCLIOTHENFRIMT "+ v,y
4280 IFYr=10THENFRINT "+ Yy
456 PRIWT! ———

GEE G4l

A47E ITMPLUTD

488 GOTO1L26

5060 FPRIMT"YOU ARE RIGHT!II " RefR+]
a5 FRIMT

SAE Z=l+1

DRE IF2CAG0TOS1E

21@ GoToa

512 IFI=1G0TO2EE

E14 IFI=2G0TOH56

BEE PREIMT"MREOMG ., TRY AGAIH. . " Wb+l
G180 FPRIMNT

G20 Y=l

Al IFWY=2G0TOASA

48 TFI=1G0TO0216

G TFT=2G0TO0ZE0

BOE PRIMNTYCORRECT AMSMWER 1500

EEE PRIMT

e GOTOLE

A L8]
{



TIC-TAC-VIC

3.5 k RAM

TIC-TAC-VIC

TIC-TAC-VIC is a VIC-20 version of TIC-TAC-TOE. When
you type in the program be careful enter all the
blanks and the cursor control cammands!

Start the program with RUN. The camputer will ask
you whether you want 'X' or 'O'. The player with 'X'
starts.

Try to get three of your characters in one line
(vertical, horizontal, or diagonal).

3 PRINT"O":PRINT :PRINT

4 FORN=1TO&: PRINT" ue o OB NERTH
S PRINT"O in= A . 3"

& PRINT" A -

¥ OFORR=1TO&: FPREINT" < d B NEKTR
2 PRINT"T 49 = o = &e"

3 PRINT"H L

18 FORE=1TO& FPRIMT" am O BYCNERTR
11 FRINT"D rd s cam av

S8 PRINT"SDO YOU WAMT 77 OR 07"

22 GETCH: IFC#=""THEMSZ

35 IFCHE="K"THEH4TS

&"B Ff— 11 ':' n Cli'_.ll ral

188 G=-1:H=1:IFS(S)< 8THEH1G3

182 S050=-1:060T0135



IFEC51THEM1BE

IFSC1 < -ATHENL 18
SC1a==1:G0TOL125
IF&L;"IHHD 01 =BTHEN121
IFsC 1AMDECL p=8THEM1 21
iFs 'r'=1HHD‘.H)=BTHEH189
IFSCar=1RAHDE 2 =8THEN1 22
IFG=1THEM112

GOTO112

J=ERIHTOM=-10/20+1

TFSHIMT (M- 1' "+1—HTHEHF"1
IFZ%INTCOM-1 0,30 +2=MTHEHK=2
IFZEIMTO(M-1 230 +3=MTHENK =2
GOTOL128

FORI=1TO7STERS : FORK=1T02
IFSCTHL hTHEHi:B

IFSE J+25<3GTHENT 35
IFSCT+1 2 CHBTHENLISE

28 SCJ+10==1:060TO195

8 IFSCTr=HTHEM1SG

1 IFSCT+20{GTHENLSE
2 IFSCJ+12GTHEH1S@
&

b et b ek ek ek ek et

O O L L T e e A A A B R A R At R
D00y 0 B D0 Pl e 5000 00 T O e D

D

[ a 'R K]

P S Ir=—160T0195
IFSCT+22-ATHEM15A
» IFSCJ+1 0 GTHENL 58
2r=—1:GOTOL19S
-GTHEM1eE
>GTHEM16S
*ATHEM17E

DO RN N {

IF=q '+IE: 3

0 0y Pl
oy
N
(i3]

.
s}

=ty ;::+:_. =—1G0TO195
IFSCKO=HTHEN170

U LSO S|

ﬁ

T SCK —iiﬁﬁTn135
SCE4E I ATHENLITE

SOE4EY=—1:GOTOLSS
bﬂTH4€H

RO LV ou xS |

IFéé”a—ﬁHHDC\I'—uTHEHIéé
IFG=—1THENG=1: H=—1:GOTO116

et et bk ek o ot ok b b ek bt fed ek ek et ek ek fed b ek fed pod ek bk ok ek et fed ek bt el fod fed fed et

B2 T Y M e It M 0y R e e S P ) M I O Y

e
(R



-

10 e L0 Q0

[ O £ T T 5 B N G N N R N L I Ul Sl ool ot ol g
Ty T T U O =) Ty Ty Ty 0 LN T T LD 0D 00 0000 00 -

DR I ORIy Tl I I B s B N W O DR IS R |

—
ot

Lo O
Doyl ey ]

LT =

1)

S IFSC2=1RAHDS C2=aTHENT 22

P OFORI=2TOS: IFSCICHATHENLIYS
SOl a=-1060TO135

HERTI

S0l y=-10G0TO125

IFZ013=1THEHIVY
r=—1:G0TO12S

SOV a=—-10GOTO1RS

SR =-1

FRIMT"STHE COMPUTER GOES TO..Y
GOEURIAOE

IF G=1THEM4ES

IF J=FAMDK=3THEN4ES

HEXTH. J

IF5 65 =GTHEMI T

GOTOL7S

Fg="x" : pg="0"

FRIMT"SWOUR DRAW 7 "
GETC#: IFCH=""THEHS@1

M=YAL (DD

FRIMT"TY"

IFH=GTHENPRIMT"THIS WAS CUTE!
THAMK wOU " FORG=1TO2EEE : HEXTR: GOTOZA81

IFMESTHEMSES
IFSCMr=BTHEHS1G S —
FRIMT"SOCCURIED 1! "

11 spaces

FORG=1TOSEE  HEXTR : GOTOSEE

LR R s

P e el o U 1 I A 1
O e B TR LR =

—

5

PRI B I S o B o BT B 0w B B s B o

SRR

[y
el
Tl g
-1

1156
1152

G=1:5dMa=
GOSUBLGEE
GOTO18E

1

GOSUEZA06
FORI=1TOVSTERS

IFSCT a5 0I+1 0 THENITLS

IFSCT a5 I+20THEMILLS

IFZiIr=—1THEH FORG=1TO2EEE  HESTE: GOTO 1254
HESTI:FORI=1TOZ: IFSCI »C50 T+20THEHT 158
IFSCI 8 I+5 0 THEHT 156

IFSCIs=-1THEM1258

IFScI»=1THEMIZB0
HE=TI:FORI=1TO2: IFSCI »=BTHENL 155

HESTI :GOTOL400

11



IFZCS < HGTHEHLILITE

IF=1 y=GAMDSC2 2 =GTHEN1 126
IFZC2=GRNDECF»=GTHEN1 126

FETURH

IFG=—1THEM1 325G

FORM=1TO2808: HEXTR

FRIMT"OD WIW " :GOTOZEa1
FORG=1TOZBEE  HEXTR

FRINT"ITHIS WAS FIME. THAME YoOL"
IHFUT"ANOTHER GAME":F#

IF F#="%" THEM FEUM

EHT

FORI=1TOR

PRINT"S": IFI<4THEMAE=G:GOTO26840
IF I THEMAE=14: GOTOZE848

HE=V

FOR==1TOARE+1 ' FRINT :HEST®
IFI=10RI=40rRI=FTHEHEA=G GOTO267 1
IFI=20RI=S0RI=8THEMEA=Y :GOTOZET1
EA=14

IFP$="s"THEHZB2G

IFSOI »==1THEMGOSUE4E2H
IFZC I =1THEHGOEUESBZE
HE=TI : RETURH

IFZC] p=—1THEHGOSURSRZ
IFSCIi=1THEHGOSUB4R2G
HE=TI :RETURH
FEIMTTAECEAD " ™R W
FRIMTTAECEAR" ™3 mwv
FRINTTRECEAY" & =
FRIMTTAEBCEAY" 3 Bag W
FEIMTTRECEAY "
RETURH

FEINTTRECEAR" o ¢
FRIMTTAECEA:" & B J B¢
FEIMTTAECEAD" o B 3 &
FEIMTTRECEAS" Wy mw
FETURH
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Airbattle

8K RAM

AIRBATTLE

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
alittle bit slow. If you change the movements and
the sound generation to machine language you can
develcpe the game.

This program shows the beginner how to create his
own games.

R

JT?PEIHT¢PEIHTiPRIHTfPRIHTIPEIHT1FEIHT¢PRIHT3PEIHT
FRIMT"#"; HESTI FRINT

00T OFF FLAMES #¢

CPREIMT" " CHESTI - PRIMT

Lo -

GET ¥ IFW#=""THEH13

PRINT"3"

FRINT!WOU_CAN SHOOT AT 4 DIFFERENT AIMS"
FRINT"AT DIFFEREMT TIMES

FRINT'THE AINS ARE IN DIrFEFEHT ALTITUDES. "

FHE I 17015 PRIMT HEXTI
FRIMT" 1":TRE]
FRIMTTAERCS ;""" TRE{ 17

FRINT"A=F IRE"; TAEC 147 ; "G=F IRE"

b et bt bt b LT LT L LT L G T TR e bt bk bt ba et e e L

4

S FRINT'&"

aa PHLE4E 50

as :

18 FORI=1TOH: PRIMT"M"; tHEXTI

15 H1=IHT(RMD:L

28 OM 1 GOZLE 408, 4E0, 456

13



R ORI U O S e
A I R AN N ]

.
ot
[uy

FREIMT"S"
GOTO109
FUFI 1TO1E
IF=S=160T0228
COPRINT" @ | TINNEEM"
COPRINT"Td “SSERERIY" . (E=4
O IFAF="R"GOTOZ2E
212 ¢ IFB$F="G"00TOZ29
213 0 T=T1
215 ¢ IFTI-TO1e-=GOTO215
=228 FFIHT" !IITT'51%3=K3+1

a3 P
= n

T LN e T

=48 FPIHT" INEBRIY "
=258 RETUREM
288 FHFI 1TO1=
5} IFS=160TO220
DPRINT e IR
DOPRINTY r IREEEI" . - E=4
IFAF="/"GOTOZ248
IFEF="0"G0OTOZ2E8
T=T1
CIFTI-TE1S-HG0T0315
DOPRINTY B 7TV R3=EE+]
GOSURSER
E T
FEIHT" IERHEBIn "
FETUREH
FHFI 1TOis
IFS=160T0420
DPRINT e ____IBEER
DOPRIMT"F IBEBREY" . CE=4
SO IFAF="AGOTO428
SO IFEE="@"GOTO4208
413 ¢ T=TI
415 ¢ IFTI-T<15-=G0T0415
428 0 PRIHT" =Bl N1, R3=H3+1

125 GOSURSAE

428 HE T1

MU IR (OIS I |

e ot I oy Bt U 1 I = Y
T T T o

Do DR )

N O OF
Pt et
L L Y

448 PRIMT" gL "
458 RETURN

468 FORI=1TOLS

451 ¢ IFS=1G0TO438



DOPRIMTY A

P FOR D=1 70 20:HESTR

OPREIWMT"—-IBY . (E=Z2
IFAF="R"GOTO4 20
IFEE="A"GOTO4E0
T=TI
IFTI-T<S-=G0TO47

PRINT" gllrj"::w
COGOSURESGE
HEXTI
FRIMT" INERELY "
RETLRH
IFZ#="R"THEMFR#="A"
IFZ§="6"THENES="5"
RETLIRH
REM FIRING ROUTIHE
F=IMTCRMDC 1330+
FORD=1TCOP

HE-C "RG0 ITH. 2E

~._| Ty Ty

A N N N A H DR |

—
ot

L-F-n-h-h

L0 D LD 0000 ) ) -

,_
iz

i

S T T n o

T T T T L) e

Lot 150 )

Sy N ) W cn ] brs Co =gy NP0 5

=@ G l"'n—!un
4 THEH Af="":POKEZEFYI, 2 POKESBS1-Y, 32 v'=0

R D I B B B B Bt Tt Bt (B Wn s PR YO CUBN Y A SR R 0 %

o s T T T

F=IMTIRMDC 1 %2 0+1
* FORD=1TOF

BT GOTOTER
lTH,“".n

S0 IFED -_.'4 THEH Ef="": FH!' EZEVa2, 2 PORESADY-Z, 32 2=0
2 HERTD

8 RETLURH

IFAE="A"THEH GOSUETER
IFEF="8"THEM GOSUETGQ

16 l'iET #:IFS $=""THEHFETHFH

I T LN e

XN RN Bl I B I | '.-.j =1 = =

ETURH
ETLRH

mm

i r"E HrH
: REM THARGE

T HIT

PRIMT #4444 MENNRN++++1NRRB0" ;  GOSUETGES
AF="1" AS=AS+1 Y=@:S=1:POKESS4ET,

FRIMT" AEEEE "

FRIMT"S"  FRINTTAECE : "SCORE" ; AS
IFAZ=21THEN M=% GOTO1REE

RETLIEH

FRIMT "sk##+ MERBEN 4+ INREB0Y | © GOSUETHES

E§="1" BS=BS+1:2=G:S=1 FOKESS4ET, @

FRINT" EEREEI "

SE
bt
8
&1

15



FREIMT S PRIMTTRECLZ)  "SCORE" J ES
IFES=Z1THEN HM=12:GOTOI0EH
FETURH

PRIMT" =8

FORI=1TO18

COPRIMTTAECHD ; "WIMHER" :T3=T
S0 IFTI-TRGaG0TOIE1S
& 0 PRIMTTAECH "IEEEREIA INHEFSERREE]" |
B MHESTI
FRIMT
GOTO=E

.
ad

CFORL=1T05: HE:
TL:FOE RETLURH

AR !
"H1ES RET IFH

Integer divisors

3.5k RAM

INTEGER DIVISORS

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

DIr Fomas

GOSUR =8

IF C1000a-Fi% P-126 THEHM 7
IF P<HFIMTORY THEW 7

IF C1E0ga-cosdi-12C8 THEY 7
IF G IMTOEY THEH 7

GOTo @

GOTO 1

IF Q=3P THEM 12

SR N F AR SR

ben}



9 LET Pasp

16
11
12

o
v

14
15
16
17
1%
10
el
a1

e

i
LY
4

LET P

LET G=Fa

FRIMT

FRINT

FOR J=F TO 0

LET F=@

LET M=

LET Fssfom 1

FRIMT

PRIMT T TRECE

FOR k=1 TO R

LET M=JK

IF WO IHTORY THEH 24
LET Gl ERCETRE KD 5+
IF MtGo=a4 THEM 20
FRIMT

FRIMT TATE ;

LET Mg

FRIMT K

LET Msp+0

IF Wik THEM 32

GOTO 55

LET F=F+1

LET FiF 3=y

MERT K

FOR K=F TO 1 STEP -1
LET Gl EHSTRECF (400045
IF M+Go=64 THEM 41
FRIMT

AOPRETHT TEECED

der LET P=i3

PRIMT Fiko
2OLET Mspi+s
: HERT K

FRINT

5 MERT
S FRINT
* PRINT

FRIMNT
GOT
FEIMTYTITHIS PROGEAM CALCULATES"

S FRINTYTHE THTEGER"

17



FRINT"DIVISORS OF ThO"
PRINT"VALLES"

FRIMT"EMTER BOTH YALUES."
FRIMT"SEPARATED BY COMMA"

IMPUT F.&2
IF F=@ THEM EHID

11U FETLIRH

Shooting gallery

3.5 K RAM

SHOOTING GALLERY

This is a enjoyable shooting game with sound. A
firing base is moving up and down on 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 fram your score. One game is five rounds.
At the end of the game the total score is displayed.

UL 0 P e

ot

e o I iy A
T T O T

R e o
[ax I

T T T T T O o 4T ] U
R IDOURROU 8 B IO RN on TOCUR SoUE ) UK

T
[
b

REM GALLERIE STOF

FEM ELCOMP PUBLISHIMG,
FEHM F' OMOMA . CARLIFORMIA
REM

CLE

0Im 20230

FRIMT! e O START HIT®
FRIMT :PRIMT"AHY KEY"
FRIMT"FRESS 1" ""FIHT"FHF FIRE"
FRIMT" B,IBIBI!'EL_E.DHF MICROCOMPUTER
GETO#: IFO$=""G0OTO254

F .LH Y””J

elell T AL
) ECTTOE TR

NGk =

THC.

STOR

MAGARZINY



T S O T T T O
LR SO IS I AU W LRSI CN R RO AU SO |

2N
X%

I
R R ) 120

o T S 1T

!

U 5w B oY T ot B o Bt o

-
L

Doy I RS Bl W By )

=
L L]

= i,
O I NN T % T O I e |

L,

S N N N N R N Ny AT s S S n e n A A s SO I B ¢ B B B T B3 B 1 B ¥ R N S N UK o S R s S N R K R RN I RN I
D g I R TR U S Lo TN 0 B B O ¢ I s O I e S o I I R B O Y GO T O S oy T B B Y 5 A N P I DI e ion I I Bt B O O

o e
Do i o B B ox oY

T=T+5

K=1iw=1:5=100:C=16 R=R+1
RE=STREFE?

IFR=5G0TO1848

FORI=GTO 18:PRINT" ":Z20Ix=8:HERT
FORI=1TOZ

SUIMTORMOC L 2 #17+200=1

HesT

FRIMT"S"

FORI=1TOLZ

FRIMTTARAEC1I9 i GHCECT 2

ME=T

FRIMT" SROUND SCOUNT SSCORES
FRIMT" “:Ef:" i 1gg "
PRIMT"S"

k=1

E=ABSCE-10 1x=1

I=1

FRIMTA$CK

GET A%

IFA%="1"THENGO:SUEE 46
IFC=aG0TO228

I=1+1

IFI= 1':‘|.1L1Tr| 16

POk E EETV . 228

FORL=6& TOASTEP-1:POKE2E2TE. L FOR M=1T012
MESTHM HESTL  POKEZESYY . &
FOREZE27TE. 8

RETLRH

FRIMNT" "

W=12

IFE=ATHEHM=I+2 1 GOTO=28
W=28-1

IFZCaBTHENY =28

PEIMT"H &":

=k ]_

IF= Y ROTOE2E

IF?’i"iZ‘THEH FREIMT"N pRl"; : GOSUBRSEE:GOTO 840
Sudi=Z ki +l

FORJ=1TO4

FRIMT"HNem"

FOEES2467 . 16

19



8 POKESS24e4d, 158 POKEZR4E6. 31
ol FORM=1TO28 HEXT
o8 PREINT"Ie"
e}

3R L 0 =

S2E HEXT
ﬁﬂ.HEl;[j

3OUR R T e T oW B o B o B |

.
Dyl

IF3<ATHENS =8

S$=STRE(S) CF=STRE(C)

PRIMTTAECE) "1 ;C#: TABC 150 RIGHT$(5%, 30
PRINT"&"

FORJ=1TOM: PRIMT"M" ; : MEXT

FRINT " NBDRRNENERERPRRRERRR ; [E(20-1) ;
IFH<>2RG0T01 A28

#=1:PRINT"H EECTY"

RETLRH

FRIMT"T"

PRINT" Mlee"

FORI=1TO=

FRIMTTAECE): "## GAME OVER EOY"
FRINTTRE(Z 2 " S¥GAME CVER#EY"

HEXT

FRINT :PRINT

FORH=1TOZ2: FRIMT" 4" ; : HEXT :PRINT
POKESZ4E7 . 0 FOKESIHEE, B

FRINT"MWITH 48 SHOTS OM 3 ©
PRIMT"TARGETS"
1228 PRIMT"MTOTAL SCORE"

1225 PRINT"IS":T;"POINTS"

1268 POKES9467. @ FOKESS466. @
1278 PRINT"ONCE AGAIMN?"

1280 IMFUT A3

1298 IF A$="y" THEM 208
235 EMD
REM BELL
FOKE 2687815

FOR L=1TOS:FOR M=1TOS :POKE 36876,228

AL LD LT e e e D0 00 D0 00 o
=3 O e Q0 e S L0 0D ] O R

[ ot B 0w B Tt I i ]

Loy N oy I N ]
= fa 3P

T ey O I IS
Ty T T O S

s
=

-
LR Ry A ]

KX
s

)
st

AL IO ] LD OO

N
s

S et bt et b et b bt et et b b e b L LS L L L T L T 00 D0 00 00 00 00 00 00
R A N

L ORI DRI OO S e

J =

]

[ )
o



OF H=1TOS: HEXT H:FPOKE
OF M=1 TO 14
FOEE 2RE7VE.8

r-._‘: | e e

T\Trm ﬂ"nﬂ1

366 RETURH
BAG PRIMT" S
B8 FORL=1TO11:PRINT"":HEXT
Submarine
3.5 K RAM
SUBMARINE

278 A HERT M

SVE.

SHERT MiHEXT L

This program works with the two cursor control keys.
After you RUN the program you move the cursor to the

square (submarine) in the middle of the screen.
you are in the center of the submarine

explode.

If
it will

Try to get as many points as possible within 120
seconds. If you are very good you will get extra

time.

58 GOSURI g0 REM FRINT IMsTEUCTIONS
S8 REM

2% AT=12E

186 GOSURIaEa: REM SETURP FIELID

1685 Ce=DCY=2 PRIMT"&";

118 FRIMT el .

2 SGUOSUBEIAEE  REM SETUR CLOCE

5 5 A0 REM OFUT WP TAREGET

AR
iy
)
e
o

""l [

S AL A
SHE SEEE R ﬂﬂ?
SEE hH;II :1!-—1 :EH ooIT
16 N

181 iﬂI=lTDEEfPHI?
16 < I=1T021 PRI

1 iTOEl PRI

E,
FL
CREM ALLOW HPCHQ MOVEREMT
E‘
7
L

21



35 FORI=1T021 FRINTOIOIR "5 HERT

FRINT "M ;

RETLIRH

S1=TI

SC=6REM INITIALIZ

§ ET=INTC(TI-510/60)
FRINT"SBITIME" (ET; "sNBDBBBNBNBECORE"

IF 5C=SAGETHENGOELE 1H@0e

IFE

AT THEMEEEE REM GRAME OVER
RETURHN
RH=IMTRMICTI

RY=IMTCRMICTI0#
PRINT"&S

SCORE

D_-— IHT CRHDCTT %
FRINTDZ,
PRINT"SE",
I WOPRIMTMY G HERT
YOPRIMT"M" CHEST

F=n I'ﬂ'lTl a1
448 IFAF="T1"THEH
-H;LJU TFAF="n"THEMGI
g IFA$F="HA"THEH I
IFA$="N"THEH GOSUE

1THEHGDTU4E11E1

% fF'F.fIHT"II" cMER

FLIFI 178
FFI;JT Rk

IF: s GOTO4E 18

1I1$‘"Il B
E="H e
BOOk=1:ME="0 "I
G Ok=1:ME="H1 BM" :De=0: IY=—
FEM

FRIMT"N";

FRINT "II:i g 1]

_1 =1 :RETURH
(D=8 RETURH
=1 Il‘ ‘=0 FET“F

CRETLIRM

LIL | | [
SIMCEZY HERT

5 GOSUER SS5668

FRIMT" 'T]IIE FIEEI  CHEEI  FEREEN

Do

[SEISI
B45 F
ESE FUF ~1PRIMT"M"  CHEST
HEE FHFI ITOCY FRIMT A" HE 2T
BYE PREIMT"@":

EI - *

5]

5l

PRI RS R IR R R R

NN Ll e
A

na
X

N
N

FELLFORM=1TOZ

= Womglt -
IR I

CREM ERRAZE TGT



5525 MEXTHM:HESTL: POKEZSSTV . 8 FOKEZEEVE.
5538 RETURM
EEAE PRINT"=RBPRRREREGAME OYER. . WAMT TO FLAY AGAIM"S
€108 INFUTYN$: IFLEFTFOYHE, 10="Y"THEHGOTO2G
s21Ed END
1@88E REM BOMUS SECTIOH
18188 AT=188
16118 PRIMT":RBBRRRRRREREOHUS"
18115 PRIMT"S":
18128 RETURM
11668 PRINT"ID" :FRINT"SIMPLE SUEMARINE"
11685 PRIMT" FIGHT"
11818 PRIMT"YOU WILL GET FOIMTS"
9z8 PRIMT"IF YOU BRIMG THE TOR-"
PRIMT"PEDD IM THE CEMTER"
5 PRINT"OF THE EMEMIES SUEB-"
G268 PRINT"MARIME. YOU CHM USE™
3 PRIMT"THE CLRSOR COMTROL"
A PRIMT"KEY! POl GOT 12t
SE PRIMTS EFﬂHDg TIME.A EEDRE"
FRIMT"OVER So@a GIVES You A"
PRINT"ZE8 FOIMTS BOMHUS.
FRIMT"YOU MUST HIT THE TARGET IM THE CEWTER"
A5 PRIMT
1 PRIMT"HIT ANY KEY TO START....
3 GETA$:IF AF=""THEM GOTO 11116
‘B RETLIEH

lll
-
v}

A clock for your
VIC-20

3.5 K RAM

A CLOCK FOR YOUR VIC-20

The following program makes a clock cut of your VIC-
20. Hours, minutes, and seconds are displayed and a
ticking is created. To set the clock you, have to
enter hours, minutes, and seconds in a six digit
number. For example: 195352, means it is 7 hours,
53 minutes, & 52 seconds, in the p.m.

23



1 DIMACE: DIMECE? : GOSUE30@E

2 PRINT"O";

3 POKE3EETR, 12

4 FORI=1TOG BCIx=—1:NEXT

18 FORI=1TO& RCI)=VAL(MID$ TI$, 1. 130 HEXTI
39 FORM=1TOE

25 PRINT SAeIealneleld”

4@ IFECMa=A1M) THENGOTO100

58 FRINTTABC(M-1)%3+1);:G0: UB1@18 REM ERASE
55 F AINT " SIaTADVe "

68 PRIMTTABRC (M-1)%3+15;

7@ BCMI=ACM)  ¥=A(M:

75 Z=VAL(RIGHT$(TI$, 1)

78 IFZ{>11 THEM GOSUR 4200

w0

39 ONCK+1:GOSURIAES. 10098, 1881, 1082, 1663, 1004, 10835, 1006, 1067 . 1008,

188 NEXTH

200 GOTO018

1868 PRINT" % B0 N 1D JDE IDE YREBE ' :F ZTURN

1801 PRIWT"ZABE "R% I0F A0S 0K DE PREREZ MERRRADRADESS " FETURH
1002 PRINT" ADeAEANEIRE APV ATE A0S - RETURN

1803 PPIHi "mmmm lrk‘ IHE e mm L 1 | [!I "CRETURH
1804 &
18a5 ! 3 4
1065 PRINT "€s§@'3 O DD U OB DB DR ' RETURM

1067 PRIMT"Z2% I WO IDMRUT AR ARE 2% INE0RADEA0e2 00T 10 Y00 RETURM
1002 FAIHT " 22 W 10 NN R0 V0% 10y YNRDEE " RETURM

1905 PRINT "2 10 a0 By D0 MG YT T BRAEADEADE DA " - RETURN
1210 FORI=1TO?:PRIWT" INRERIN"; NEXT RETURH

39@9 REM CLOCK SET ROUTIME

3016 PRIMT"TMNAMS CLOCK FOR YIC-2@

2020 PRINT"®ITHE TIME 1S DISPLAYED"

3033 PRINT"AMD EWTERED"

3435 PRINT"AS A SIX-DIGIT HUMBER®

23036 PRINT"IF THE TIME IS ALRERDY"

3840 FRIMT"SET, THEW EWTER RETURH":

3045 FRIMT " ABMEMTER TIME"

2038 IMPUT H

3@55 IFN=BTHE HG0TD2870

23536 IFMC1GARAATHENT I$="0"+RIGHT £ STREC IMT N . 52

3262 IFN>=1000RATHENT I$=RIGHTS$(STRECINT (NI, 62

2870 RETURM

4608 REM CLOCK

4821 POKE3G27S. 15

4292 REM FOR L=1T013

4085 POKE3GATE, 206

4830 POKEISRTS, 4

4068 REM HEXTL

467a FOKE3IES78.0

@7
4058 RETURM

24
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Caution : For the next three games you need at
least 8k of RAM.

Bird attack

8K RAM

BIRD ATTACK

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
little bombs. The player can be controlled by key

' for left and key '.' for right.

5 POREZERTR. 15

& PRIMT O

7 FRIMT"FLERZE WAIT!"
o REM ###

: EM #

EIRD ATTACK

7 FFIH
) FORT=1

20 FOKESIZE+I. PEEPf*'”€J4IJ
B HEXT

8 FORI=ATOL128

_ FOVE T POEEINSES . PEEK 666 DR 128
@6 REM

25



DATAL2E.54,48, 16,56, 56, 56, 56
DATA21,30.30.360.14,12.12. 14
DATA48, 120,220, 124,£0, 120, 48,120
DATARZS52,122, 121,129,808, 136, 132, 140
DATA31. 16,56, %6,56,56.0.,0
DATARZ242.120,120,120,112,43,482, 112
REM #SPRIMGH
IATAR221.221.0,247.,247,0.187., 157
REM *BULLET*

DATAS
REM *TH *

A DATARTS.2T5.4.
FORI=222T01922
FRINT"O" :FORI=
FOKES1€0.,128:F0
REM #DERD*

0 DATAB.G.Q, 15,143, 255,
DATAR. 8. 4,174,
TATRA, 3. 22,28, 2
REM #GROUMD#
DATAS4 . 255, 255, 2
FEM #TREE#
DATAE, @, 224,248, 2
DATAG.Q,8.8,
DHTH'4ﬂA”‘

SER

255, 0,255,255
DA:FOKEI A HEXT FOKE1G22. @
: THEXT POKE1@24, @ FPOKELIO@1. 15

40702565 FPOKET. 7' H

SRR, 129 POKESATE ., 148

E41, S POKEI2218, 5 POKEZS215, 5

4 CMEXT
G#Ef?ﬂ‘ TTOPOKETTALL AT POKET VA3, 67

2 GOSUES208

(10845 "LITERS"

32:FOKEAX+21 . 32 POKERXN+20, 32 POKEARK+4%, 32 00TOS08
HIME-L_ANGLAGE*
232.3,201.0,202, 189, 165, 197,201, 37,240, 84, 201, 25, 202, 71,174,

2 DATAZ24.234, 234,234,224, 3 °?4 234,240,532, 172,234, 3,192, 1,240, 14,169, 1
1 DATAZ 11,1691, 141,234, 2,76, 122, 2,234, 169,140, 157, 206. 31, 169, 0. 141,

DATALE3, 137,157,184, 31,232, 169,32, 157, 184, 21,157, 2

@
a
w
b
r

DATAZL1, 142,233, 2,234, 96, 234,163, 1, 141, 356,234,174, 23

DATAZZ4. 13,234, 234, 240, 67, 172,234, 5, 192, 1. 240, 14, 169, 124, 157, 206, 31 . 169, 1. 1
DATAZ34, 32,76, 202, 3. 234, 165, 136, 157, 206, 31, 169, 0. 141,234, 2, 234, 169, 133, 1571
DATAR1. 202, 169, 32, 157, 184, 31, 157, 206, 31, 232, 234, 165, 135, 157, 207, 21, 142, 233,

DATAZ 2

cER4L IR 234,018,900, 0,234, 1732, 235, 3,201, 1, 208, 9, 235, 236, 2, 163

1 DATAL41, 225
FEM #DROPPIH
:Uﬂﬁ FOKEEER 2

4.6

26



AEE T RETURM

ERLATHFRR 148

TAE IFAE=""TH
TFRAE=""?" THEMRLIM
I A THED !
GOTOEGLR
FRINT" I EMD

Motodrom

8K RAM

MOTODROM

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.

I W TEOIE UM 1RE
1 PP CRETLRM

F;... F""":...:»«. : F'[:,TUF'H
Fafesm FETLRH

2}
13

4 F=F-1 CRETLIRM
SO e o CRETLRH
£ s 1 TRETURHM
T A RETURM
PP RETLRM
B P=P-21RETLRM
26 REM
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CIR

b 2THEMZ=6:GOTO 400
& FET‘ IPH
REM

A2 POKE P70 POKE 2,32
SPOKE P

CPOKES+RATEA, 20 POKE S, 31 POKESETE,

RETURM

T1=IMT (T~ T
FRIMT"S"S
IFT1 SBTHEHPﬂTﬂ

’rJPU

"t"Tl ogomn

WO e
BTHEHPRINT 858 FARE WOl cT]'LL THERE 7 " G0TOER

RIHT" e DISQUALTFYED! Y F0
UALIFYEDY @ FORT=1TO1ae

+196° GOTOE

FEﬂrlFl FDI“EI FI?HEVT

LRE6D
+1
2 PRINT"TIMIN START POS
cf PRINT'EMTER &

1=l
G REN
PEN
PRINT"TRITA 1T T P A P H LTt pr4n
FRINT" 14Tt E 014 LA At rt e
S PRIMT" 1t ™5
FRIMT"t Tt
FRINT"T 111 1ttt
FRINT'4 1410t f111  fitr
FRIMT"T 11441 41 4111
FRINT™C 1111ttt ftrtt
FRINT" T 111 TErTT 1
FRINT" Tttt TEELt ot
2 FRINT'T  TIALTELPIretess 1,
PRINT " M dit 1T Tt Tt p bt ey 4o

ITION #"G" 0 "FEhanme
EED CMAX 3R@0 " THPUTU

S FRINT'T  tTErpeets 1p g0
S FRIMT' T 11 LA E I AN
FRINT' T 11 T
S PRINT'T 11 11ttt T
FRINT™T 1+t ft1et 1 o
FEINT"® 41 ttett 1 o
FRINT'™ 1141 111 1 1)
FREINT' 1141 1t T,
FRIMT"T 41 e 110
PRINT" 11 111 5
FORI=ATOZ1 POKE23884+1, 5 POKES154+1 , 30 HEXT
REM
316 P=7945 D=2
330 T=T1
340 FOR W=1 TO 1819:G0SUE 55 MNEXKT v
460 REM

418 FRINT"seaiaslaean]" ;

428 FRIMT"Z ROUWDS INM ")

438 PRINT"IANSAARDAENEEENENNREN]" ;
435 O=IMT(CTI=-Tr 68D
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44
e
456
456
473
S
SEE
5H4
SEE
BEE
AT
Hea
QAR
=18
ald
el
I
a3

SN aa®

20D

W=D 0da— Q383
Ex g )

LIS LA LI LI LA LI RY P PG RO RIRD RPYFQRY LD

AERBR
SnAanso

PRINTINTCCTI=T ) /600 " SECONDS" ;
04G)=0

FORL=1TOGR08 : HEXT

IFGCHAOTOLSE

GOTO96R

FRINT"JBMIH 0 T 0 D R O M
GOTO1268

FORG=1TOH

PRINT"MAME OF DRIVER # "G:IMPUTF$(G)
HEXT

FORI=ATO2A00 : G=0: G2=0

RETURH

FRIMT"T"

PRINT " MZSCORE AFTER 15T RUH "
FRIMNT" 54 IH FORMULA 1 -
PRIMNT " M

FRINT"DRIVER" ;" SECOMDE M
FORT=1T0OH

IFT1Z=30THEMD( T ) =555

PRIMTFECID, 001" "

MEXT

FRIMT " e

THPLT"AGATH " ;A%

IFAg= """ THEMG=R GOTO152

IFA$="H" THEHEHD

FRIMT"7; : GOTOSEE
FRINT"MWELCOME TO THE 15T RUM IH o
FRINT"FORMULA 1 IM MOMTE CARLO"
PRIMT:PRINT" &FRESS AHY KEYE"
GETOE : IFG#=""THEN1 256

FRIMT" 1"

FRIMT"MHERE 1% THE ROUTE. YOU HAYE TO
FRIMT'"DRIVE THROUGH IT TWO TIMES®
PRIMT" | €«
PRIMT" e 1/~ »
FRIMT" | « L.J |
PRIMT" 21 o It "
FRIMT" 87T sl sl | o»
PRIMT" | nooo ]
PRIMTY = —
PRIMT: PRINT" SGFRESS Ay KEYS"
GETGE: IFO$=""THEH1 346

PRIMT "
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FRTHT" sl 3ATOH QLT FOR THE DAMGERDLNE PRRTSY
FRIMT"MARRED Cth, "

FRINT"ARE YOL REATY

SETEE TR O TRERGOT SSE

TF o O TRENGOTO L 4253

GOTOL398

14Uﬂ PR DT I GO0
1476 FPRIMTYEHMTER HUMEER
1TEEE GOTOERG

OF DRIMERS " THPLITH

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 £ill as many aisles as possible and avoid
getting hit by the other player. You will get a
time-bonus for a good score.

LL THE AISLE®"

TERez ot THE NP

IFRA$="H"THEHF 0Tz

FRINT™Y DR H FLERSE 1* GOTHLG
OF: 24

1
=
1
1
1
1
1

B fa ) e @

H FIIFI 1708

FRIMT" @& ® I
FRINT"®Md B 33 ® 3 ® 3 ® 3 Wmg 85 &gy"
FRIMT"@x ® {3 W 3 ®g5 83 835 R B9

HEST



8 FRIMNT"A3 B a0
1<) FF‘IHT"L‘J "

CPOKERS

A6 POREZEETS, 6

HTHEMHGOTD2E0aE8

4TFHL BY COMPUTER
HTHEH..L'l n

1UE11ﬂ ¥
1peza IFFH THEMCR=1
186 2 1
1aa4a IF
16858 IFF
1U(4F'ﬁ GOTO1EA3E
FLIF’I XTU"Eﬂ' : HE

GHME OVER "

IF_:#;EEY CPy=4ETHEMFU=FU+1  FOK

S+ IMTOPUS2, 80 FORI=1TO2E  MEXT ' POKE

FU'H " POEEFR

t-THENFF INT S
5lE]

BO=E0+] : IFE =1THENFF: MT“\-‘.].ﬂ
L FORI=1T05 GETS$ HERT
PRIMT"WOUR RE="FU
INFHT"H’UUF’ HHHE" H$

E UO“IIB&EU@G
tIMT"T] SMMHIGH SCORE

5 PRINT

FORI=1TO1G

IF HTHEMPRINT" "

FRIMTI".PLACE" . HM$

B PRIMT"HWHEN GRME °

5 GETR$‘IFH$‘"“"THE =

YOOR M

See1o

@

FRINT"D RULES

GG4U FRIMT"MTRY TO FILL THE RISLEZ

S@05E PRIMT" LN WITH YOUR

58055 FRIMT"FLAYER

58888 PRIMT"CONTROL YOUR FLAYER WITH THE KEWS

5859 PRINT" 328 FOR UF. 3B FOR RIGHT. @&A® FOR DOWH
S@18a PRINT"AHD FOR LEFT

58167 PRIMT:PRINT :PRINT"d
58182 GETA$: IFAF=""THEMSA]
Se1@3 PRIMT'"

58118 PRINT"YOUR FLAYER OHLY
S@128 PRIMNT"PROPER KEY IT FRE
56128 PRINT"EACH SQUARE THAT YOU FAZS WILL

56148 FRINT"EE MARKED BY A DOT.

Se158 PRINT"THE COMPUTER ALZO MOVES R

58168 PRIMT"FIGUR “#°. THIS IF DELETES THOSE DOTE
58176 PRIMT"FLACED EY YOLU.

AHY KEY !B

IF THE
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"2 PRIMT PRIMT :PRINT" 8FFEZSE
GETAF  IFAF=""THEHS@1

FRIMT""

PRIMT"COLLISIONS WMITH THE PLAYER":

FRINT"OF THE COMPUTER FIMISH

FRIMT"THE GHI

& PRIMT"AFTER & |'|IHII' THE FIR=T F‘DI_IHII
FRINT"IS OYER AMD THE COMPUTER O =

FRIMT"THE DOTS F‘LHLEU Y WOLL FOR “"F

FREINT"1& POINTS YOU GET

FRIMT"AH ADDITIOHAL

FRIMT"1 SECOMD FLAYTIME,

B PRIMT"

A GETRE : IFR$=""THEHIE

& FRIMT"D"

3 PR IMT" AlelaTelalelale R E ALY

3 FORI=1T018068  HEST

AHY KEY |8

. e e
D

—

4 RETURM
! 1

FORI=1TO18 HN$CT2=EF (10 HEXT RETURH

Simpie monitor

3.5 k RAM

SIMPLE MONITOR PROGRAM FOR VIC-20

FﬁF’I =1TOLE PRIMTTIRG0"  FORI=1T0S08 HEST T PR IMT @60 FOR T=1 TOSE  HEXT.T 4

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 options:
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Change memory location

Dump memory location

Start of a machine-language program
Save a machine-language program
Read a machine-language program

mnaO=E 0
o nn

This very simple monitor program is meant for the
first contact with machine-language and allows you
to do little expeditions in the RAM/ROM area.

The memory map of the VIC-20 (standard version)
locks like the following:

(See page 34)

Framn 0000 hex to O3FFF 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 memory
(1lEOO-1FFF).

After you have loaded the program there are about
750 bytes left. With the C-camand you can lock into
memory 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-—command press RETURN.

When you change memory locations you have to be
careful not to change the BASIC program or the
screen memory. You can use the area around 1D00.

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 name.
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[ T e TR T B S WU S B
[ i LN A WRXs BUYS BN w B B I TR NI N

(DU W S B B Bl VI AU R BN R ]

G0 0D 00 0D 0000 00 00 00 0D 00 OO 0 0D

24920
2410
a420
£430
a44n
3450
34£0
2470
3480
8499
2500
23514
g8529
2538
8548
8550

FRIMT""

FRIMT"C=CHAMGE MEMORY LOCATIOH"
PRINT"M=DUMP MEMORY LOCATTOM"
PREINT"G=START MACHIME LANGUARGE FROGRAM"
PRIMT"S=SAYE MACHIME LANGUAGE FROGRAM"
PRINT"R=RERL MRCHIME LAMGUAGE FROGRAM"
FRIMT"RETURNM=RETURH TO ERSIC

FRINT

FRIMT"EMTER OPTION"

PRINT

FRIMT" ¢ ",

GET C#$:IF Cg="" GOTO 5110

PRINTCE

IF C$="C" GOTO 3460

IF C#="M" GOTO 3700

A IF C#="G" GOTO 9308

IF C#="CS" GOTO S7a0

IF C$="R" GOTO 5399

IF RSCIC$)=13 THEN EWD

PRINT'COMMAND  UINKHOWH"

PRINT

PRINT

GATO 2096 8000
8K

REM 5000

FRINT"START ADDRESS"

INFUT HE/4$ 8K

BOSUR 2000 4000

S=DEC4+1 8K

FRINT 2000

C=5-1 8164 dec.

GOSUB 21008 Screen- 1FFF

PRINT" " memory

S@=PEEKS) 7680 dec.

h=3:GOZUE 3158 available 1E00

FRIWT" - "; RAM

DEC2=0 1000

FOR I=2 TO 1 STEP-1 OFFF

GET C#:IF C#="" GOTO 2348

IF C$="1" GOTO 2450

IF 0$=" " GOTO 2640 0400 H.

TEMP=RSC(C$) O3FB H.

IF TEMR=13 GOTO 3895

FRINTCS; 0000 H.




ge0a
2610
3620
2639
85408
gesa
ae6a
8780
8res
grig
avaa
8730
8740
27435
avoe
87co
gres
arve
=l
g7sa
e32a
/810
agz2a
g33a
8840
3850
agee
3eva
ae8a
8354
29680
2819
apan
9010
P20
9034
9n4a
2050
926a
2070
2030
S1aa
2118

F=43:IF TEMP>58 THEN F=3%
DEC2=DEC2+(TEMP-F)#I#I#I%]
HEXT I

POKE S,DECZ

§=5+1

PRINT

GOTO 2470

REM

PRINT

PRIMT"START ADDRESS".
IMPUT HEX4%

GOSUE 9000

L=DEC4

PRINT

PRINT"END RDDRESS".
INFUT HEx4%

PRINT

GOSUR 5000

H=DEC4

D=H-~L

FOR I=1 TO D STEP 8
S=L~1+1

GOSUR 9100

PRINT" " ‘;

FOR J=1 TO 8
SA=PEEK(S-1+J)
H=3:GOSLE 2150

FRIWT" "

HEXT J

PRINT" "

HEXT I

GOTO 8835

REM

DEC4=0:MULT=4056

FOR I=1 TO 4
TEMP=ASC(MID$ HEX4$.1.13)
F=43:IF TEMP>E2 THEN F=33
DEC4=DEC4+(TEMP-FI#MULT
MULT=MULTA1&

MEXT I

RETLRHM

REM

H=1
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A SC1a=INTCE/4096)

A SC2)=IHT((S~3(1 %494 /256
SO=/S-5C10%4A96) -5 (20256
B So3i=IHTSa /16

£A S04)=058-S(20%100

FOR K=H TO 4

20 F=43:IF SCKI23 THEM F=55

PRIMTCHRECSCKD+FD

3 HEXT K

RETURH
REM

5 FRINT

NA R WD DD RRDRADDDOA DT DO

B R R R R R R R R E R R R R R YA SRS RN R

PRI R g SN S BT VRN W LY RN LY S ILT Wil s vl I w SRR B O CNR S T (O TR Sl oy B | RN ON PN OF

S D0

D O O3 0D

i, I? l.n '~D lo I.D II] |D I_D |D I.D I.D '\.0 I.D |D ".0 |.D \D '*D I“:. '~O I_D '~.0 ID ID l‘£| I.£| 1,
o0
- P
PuN]

FRINT"START ADDRESS".
INFUT HEX4$

GOSUE 2200
SWSOTECS )

GOTO /A35

REM

PRINMT

PRIMT"STRRT ADDRESS":
IHFUT HEX4%

GOSUR @00

L=DEC4

PRINWT

FRINT"END RDORESS";
IMPUT HEX4%f

GOSUR 2paa

H=DEC4

D=H-L

PRINT
Fo==1:FI=-1:FC=1931
FRIMT"FILEMAME";
IHPUT F#

QPEM1 1.1, F%
J=LEHCSTRE TN
Fo=FZ+]

PRIMT#1.D

FOR J=0 T0 D
I=PEEK{L+T2
FRIMT#1.1

K= EMCSTRECT 22

242 FE=INTO-(FE+KIAFCD
2432 IF FE=FD GOTO 9349



T=TI

5 IFCTI-THCS GOTO 3846
7 POKE S9411.61

1
X)

) N U R R RS0 00

T B e ) PD D) S G S 0O O Ty O e

t,
L0 D WD AND D LD MO D D D LD LD AD CO D 00 0D 00 £ 00 O
S AERE WA, QDU RO D NP

0D LD LD WD) LD WD D M) LD D O M0 LD N0 D LD WD AD LD D D LD D D MDD DD LD

L0 W0 D0 WD WD AND D D MDD
O A A MDD D D LD Q0 N )

Fe=~1

FS=FS+F

HEKT T

CLOSE

FRINT
PRINT"SAYED"
GOTO S@3%

REM

PRINT
PRIMT"FILEMAME"
IMPUT F#
PRINT
FRIMT"REWMIND AMD PRESS AMY KEY"
GET RE:IF AE=""THEW 3592i
OPEML.1.0,F$
INPUTH#1.D

FRINT"I"

PRINT"START ADDRESS":
INPUT HEX4%

GOSUE 2a0a

PREINMT

L=DEC4

FOR I=00 7O D
IHPLUITH#1 . %

FRIMT ™",

POKE L+1.%

HEXT 1

CLOSEL

PRIMT:PRIMT
PRIMT"END OF FILE"
GOTOEA9S



Programming in

machine-language

PROGRAMMING IN MACHINE-LANGUAGE

In this chapter we will show you how to program in
machine language with your VIC-20.

If you do I/O programming, you will find out that
for some applications BASIC is too slow and you have
to use a machine language routine.

We will show you the basics here and try to
stimulate your interest.

The VIC-20 works with a 6502 microprocessor. The

following tables show you all the cammands of that
micrgprocessor. To enter the cammands you can use
the machine language monitor previously used.

Here is an example:

Enter the monitor program mentioned above and test

it. Now enter PRINT FRE(0). You should get 986 bytes
free. This means we can use about two pages = 510

bytes for our experiments. The memory map now looks
as follows:

(4330 bytes free on a 8K VIC)
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1E00 = 7680 dec.

Available for

machine language
programs, 2 Pages
TOP — BASIC-program
variables

BASIC monitor

1000
FFF

free

0400 Hex
1 K RAM

0000

Caution: If you use a 3k memory expansion between
0400 and OFFF hex or an expansion above 2000 hex the
memory map looks different !

By ?PEEK(55) and ?PEEK(56) we get the top of memory.

(55) = 0 dec = 00 hex
(56) 30 dec 1E hex

Since the first number is the lower byte, and the
second number is the higher byte of the address, we
get 1EOO hex or 7680 dec for top of memory.

To protect the upper portion fram BASIC, in order to
place a machine language program there, we have
to change the boundary by two POKE
commands in locations 55 and 56.

We will redefine the top of BASIC to 1C00 = 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 machine language program.
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Adressing modes

condition
: x| > codes
symb. 2 @ : ; o ><‘ >~ ol|lg |o o 8 &
Commands code | Operation |2 |% |22 |QIQIRIZ|2|%(2|%|2|nzct1Dv
Transport |LDA [M~A A9 [AD|BD| B9 |A5 |B5 A1 B1 X X - - - -
LDX |M~X A2 |AE BE |A6 B6 X X = = = -
LDY |M=-Y A0 |AC |BC A4 | B4 X X - - = =
STA |A-M 8D |9D |99 |85 |95 81|91 - - -
STX [ XM 8E 86 96 e e - - =
STY [Y=>M 8C 84 |94 - - - -
TAX | A =X AA[X x - - - -
TAY [A=>Y ABIX X — — - =
TXA [ X~A BA|X X - — — -
TYA |Y A 98 x x - - - -
TXS | X =S A |- -~ - - - -
TSX |S—=X BA[X X - - - =
PLA | S+1 S Ms—> A 68 |X X - - — —
PHA | A= Ms, §—1-§ a8l- - - - - -
PLP |S+1—S Ms—P 28
PHP |P—+Ms,S-1-§ 08— ~ - - - -
arithmetic- |ADC | A+M+C~ A 69 |6D 7D |79 (65 |75 6171 X X X - - X
SBC [ A-M-C-A E9 |ED |FD|F9 |E5 |F5 E1|F1 X X X - - X
INC [M+1->M EE |FE E6 | F6 X X = - - -
DEC [ M—-1->M CE |DE cé | D6 X X - = - -
INX | X+1 =+ X E8IX X = — — —
DEX | X-1->X CA[X X — - — =
INY | Y+1 Y c8|X X - - - -
DEY | Y-1-VY 88 X X — — — —
logic- AND [ AAM=A 29 2D [3D |39 |25 |35 21|31 X X - - - —
ORA|AVM=A 09 {0D |1D[ 19 |05 |15 91 |11 X X - — - -
EOR | A¥M=~A 49 4D |5D |59 |45 | 55 4151 X X ~ — ~ =
compare- |CMP | A-M c9 |cD |oD| D9 |c5 | DS c1|D1 X X X - - -
CPX | X-M E0 [EC E4 X X X - - -
CPY | Y-M co |cc ca X X X - - =
BIT |AAM 2C 24 7 X - - - &
branch- BCC | BRANCH ON C=0 90 - - - - - -
BCS | BRANCH ON C=1 BO - - - -
BEQ | BRANCH ON Z=1 FO T,
BNE | BRANCH ON Z=0 DO - - - -
BMI | BRANCH ON N=1 30 i,
BPL | BRANCH ON N=0 10 e - - -
BVC | BRANCH ON V=0 50 - .- -
BVS | BRANCH ON V=1 70 - - - - -
IMP ac 6C T
JSR 20 [
SHIFT- ASL oE |1E 06 |16 0A X X X - - —
LSR 4E |5E 46 |56 4A 00X X - - —
ROL 2E [3E 26 {36 2A X X X - - -
ROR 6E | 7E 66 |76 6A X X X = = -
Status- cLe | c=0 8|- -0 - - -
CLD | D=0 08|~ - - - 0 -
Register cul | 1=0 58 |- - - 0 - -
CLV | V=0 B8 |- -~ — - 0
SEC | C=1 38— - 1 - —
SED | D=1 8l — — — 1 -
SEI | I=1 Bl- - -1 - -
Misc. NOP | NO OPER EAl- - - _ _ _
RTS | RETURN F.SUB 60 |- - - — — -
RTI | RETURN F.INT 40
BRK | BREAK 00 |- - — 1 -
Table |
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Now we enter the following program using the cammand
C of the machine language monitor:

ORG $1C10
1C10: A900 START LDA #$00
1C12: A209 LDX #S$09
1Cl4: 9DFF1C LOOP STA S$1CFF,X
1C17: CA DEX
1C18: 10FA BPL LOOP
1Cl1A: 60 RTS

After you have entered the program, lock at some
locations fram 1CFF. They should contain FF. Our
machine language program will write nulls to these
locations.

Start the program using the camand GlCl0. The
cammand RTS at location 1ClA returns us to our
previous location.Now enter C and the address 1CFF.
Press the space bar several times and you will see
that locations 1CFF to 1D08 now contain 00.

Now that you have written and tested your first
machine language program let's have a closer lock 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 fram the accumulator to 1CFF + 9 =
1D08: STA SI1CFF,X. This cammand uses indexed
addressing, which means that the effective address
is an absolute address (1CFF), plus the contents of
an index register (9).

The next cammand decrements the X-register: DEX.
This means that the next effective address is 1DO07.
Now the X-register is decremented to zero. This way
the last effective address 1is 1CFF+0=1CFF. The
X-register is then decremented again and contains FF
which is negative and thus the BPL-command (branch
if plus) is no longer executed.

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

Jump back six locations

Fram 1ClA to 1Cl4 it is six locations backwards, so
we have to place the wvalue FA behind the
BPL~cammand.

The RTS (return fram subroutine) brings us back to
BASIC.

Here are two suggestions:

1.) Change the program so that it writes 44 in
locations 1C10 to 1DO08.

2.) Change the program so that it writes 1 to
locations which belong to the 3.5K working memory of
the VIC-20 (1000-1BFF).

As you already know you have to protect your machine
language program fram 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 means 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
fran 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 top of memory with
POKE 56,28. The value 28 remains at location 56

until you turn the camputer off or you poke another
value.
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PAGE 0 (Zero Page)

PAGE O

253 FD
254 EE
255 FF

PAGE 1

256
257

PAGE 1

511

PAGE 32

7936
7937

PAGE 32

sssccsecs

8191

MACHINE - LANGUAGE ROUTINES IN A BASIC PROGRAM

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.

PRIMT :FRIMT"TITRIS FROGRAM GEMERATES"
PRIMT"A BASIC FROGRAM

REM THIS PROGRAM GEMERATES A MACHINE
587 REM LANGUARGE PROGRAM IM DATA STATEMENTS
S50% REM WHICH CAM BE POKED IN LRTER

510 FEM MARKE SURE THAT THERE IS R PROGRAM
511 REM IM RAM.

512 INPUT "STRRT ADDRESS DEC".L1

o on Onoen
oS S 80
LI B SR 0N %
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4 IMPUT "EMD ADDRESS DEC™.LZ
£ IF L2<=L1 THEH S@8

5123 FPRIMT" 7ee"

520 PRIMT"2OFORI=":L1:"TO";L2;" READDC: POKET, DO HEXTI
522 PRINT"LI=";L1:":L2=";L2; " G0T0523"

524 FOKE 193, 10:FOR H=0 Tu 3 POKE BR1+M, 12 HEST H

526 FRIWNT"®":EMD

528 ML=L1:LH=22

530 PRIMTY A"

532 PRINT LH:"DRTAR".

534 DM=PEEKMLY :D1$=STRE/D1>

536 DO$=RIGHT$/D1%.LEHIDLI$~10

533 FRINT DC%; ML=ML+1

S48 IF POSCEXC1S THEH 544

542 PRINT PRIMT"LH=":LH; "+2:ML=" ML " L2=";L2: " G070 S23@" G070 =548
544 IF MLHLZ THEM PRINT:FRIMT"GOTOSS4":GOTDO 548

545 PRINT CHREEO440 0 :G0TD 534

543 FRIMT"&"

538 POKE 192.16:FOR H=@ T0O 23:FOKE E31+M, 13 HEXT H

552 FRIMT "&°:EHD

554 I=50@: =502 F=004

o596 REM

552 REM

Sed PRINT"TII :FRIMT I:FRIWT J:FRINT K

562 PRIMT"I="iI46; " J=" J+E " K=" K46 " GOTOSER"

564 PRINTUE" FOKE 133, 18:F0R M=0 TO 9:POKE £31+H  13:HEXT H

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

28 FOR I=7184 TO F194:READ DC:POKE I,DC:HEXT I
22 DATA 1£%.8,162.9

24 DRTR 137.255.28

26 DATA 282.16.250

28 DATR 9%

507 EEM PROGRAM IM DATA STATEMEMT:

(3]

This program pokes the above machine language
program to memory starting at 7184 dec.

Before you start this machine language program, you
have to protect it again with POKE 56,28.

The above BASIC program can now be saved on
cassette. If you need the program later, load it,
RUN it, and start it with SYS (7184). This cammand
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.

FOR TD 7194:POKE 1.8 HEXT I

FOR TO 7194 :PRIMT PEEK({I) MEXT I

The locations that are set to zero by our machine
language program are 1CFF hex (7423 dec) through
1D08 hex (7432 dec).

The following program displays these locations:

v

FOR M=P423 TO 7432:FRINT PEEKIMY HEXT M
EMD
FOR M=7423 TO T432:POKE M. 255 HEST H

IR AU N ]

LU I
=
=

Foo U U

)

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

A FOR I=7184 TO TI154:READ DC:FOKE I.DC:HEHT I
22 DATA 1£9.8.162.9

24 DATR 157, 255 28

26 TRTA 282. 16,250

28 TRTA 26

29 END

188 FOR I=71234 TO 7194 POKE I.1:MEXT I

208 FOR I=7184 TO T194:PRINT PEEK:I) HEXT 1
380 FOR M=7422 TO 7432:FRINT PFEK(M) ‘HEXT M
3560 EMD

408 FOR MH=7423 TO 7432:FOKE N, 255 HEXT H
307 FEM PROGRAM IM DATA STATEMEMTS

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.

You can do many things with machine language
rautines. Two good examples would be, fast graphics
on the screen and sound generation.
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The USR(X) function

THE USR(X) FUNCTION

With the SYS-cammand you can call a machine language
program. The start address is the number in brackets
following the SYS-cammand. This cammand does not
take or deliver values fram 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 program
stores same values to certain locations you can get
those values in BASIC using the PEEK-cammand.

The machine language program has to be terminated by

the RTS-cammand (opcode 60 hex). The program will
then return to BASIC.

If there are a large number of variables going to or
caning fram the machine language program, the
SYS-cammand together with PEEK and POKE becames
quite camplicated. In this case it is better to use
the USR(X) cammand.

With the USR(X) cammand you can hand over a value
framn 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)-cammand you have to enter the
start-address into locations 1 and 2.

For our machine language program starting at 1Cl0
hex has to look like the following:

POKE 1,16
POKE 2,28
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18 FOR 1=7423 TO 7433:POKE 1.255 MHENT I
15 EMD
24 FOR 1=7423 TO T432:PRINT FEEK(I):MEXT 1
25 EHD
50 w=LER
£8 EHI
\
A
L HEX/DEC CONVERSION (<64K)
V)
E 16° 162 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 n
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).
ASClI-table:
| 0 1 1 12 13 |4 15 |6 | 7|
OQinvuL| ofotej 6| sp| 32| 04| @|6af Pl BO[~ | 9% | p|02
g 1son| joci| 17| [ 33) 1/49]| al6s| Q|8 | a| 97| a|n3
E 2|sx| 2|ocz2| 18 34| 2|50 8|66 | Ri8 | b|ew| (|
C 3lerx| 3foca| 1s] e[ 3| 3{s| c|{e7| s8] c|9]| s]is
04em afpca| 20| s{ 36| 4f[52| D|68| T|8| af100]| t 116
g Blena| s|NAK | 21| % | 37| 583 E|69| U|8 | e[t01 | u17
B lack | 6lsyn| 22| &38| 6 (54| Fl70| v|es| t[102] v|n8
D 7 |seL| 7|etB| 23 ) 71| G| |w]|8| gfw3]|wling
| 8ls.s| slcan| 24| (| 40| 86| H 72| x|8 | h|104a]| x|120
G 9 HT 9| EM | 25 R 9| 57 1| 73 .—Y 89 1 1105 yx12\
1'. Al tF| 10fsus | 26 a2 s8] J|74| 2|9 | |06 ]| 2 122
Bl vr| vijesc| 27| + | 43 590 K [ 75 ]| 91| k|07 23
Cl| re| 12| es] 28 a| <|6 |76 92 | 1 |08 120
Dl cr| 13| cs| 29 45 61 | M |77] 1]93|m]i09 125
Elso| 1| Rrs| 30 a6 | 62| N |78 |94 | n{10 126
Fl si|s|us|a a7| 26| ol 79 95 | o |111 DEL 127
Powers of two
4096 2" 1 20
8192 2" 2 2
16384 2 4 22
32768 2's 8 23
65536 AL __1{3_— 24
131072 27 32 25
262144 28 64 28
524288 2™ | 128 27
1048576 22 256 28
2097152 22 512 2°
4194304 222 1024 210
8388608 2% 2048 VAL
16777216 2%
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Base converting
with the VIC-20

3.6 k RAM

BASE CONVERTING WITH THE VIC-20

The following program allows you to convert numbers

to and fram different bases. The following kinds of
numbers are possible:

hexadecimal
decimal
octal
binary
octal-split

& DIM BoZes

oOFEIMTIY

£ FRIMTTAECLE "BASE COMVERTER"

SR THT el

2 PEIMTYT COMVERT HMRBERS!

2 FREIMT"IMTO DECTMAL . OCTHEL "

4 FPREIMT"OCTAL-SPLIT, HEY FHD BIHARY "
3 FEIHT" MEMTER  BASE  HUMBER"

L FREIMT"AND COMVERSION WREHTEDY

25 PRIMT FRIMT

efy PREIMTYOCTAL~SPLI T o5

20 FRIMT"DECIMAL=-"T" OCTAL=C"

31 PREIMT"HESADECIMAL= "M BIMARY =R~ "
A PRIMNT" &R TO 7 DIGITS!

ATOGOTO 106

A0 FREIMT "MMFGATHCY, M P

£ GET AF:IF Ag="" THEM GOTO 36

¢OIF AE=UYY OTHEM GOTO 126
BOPREIHT"D  PRIMT MeEREASE COMVERTIMNG" :PRIMT
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a9 PORE 59468,120 EMD

47 FRIMT "MEPENTER BASE CDLOL S, H B2
dz GET 2% IF Zf="" THEM GOTO 42
4% PRIMNTIE

SR OIF ZE="H" THEM 1400

55 FREINT s

GE O THFUT "HMUMBER TO COMVERT" R

&3 FRIHT sl

TEOFREIMT "HEW BAZE. ... (D005 HJBY 7000
T4 GET Y& IF YE="" THEH GOTO 74
e FRIMT Y%

HE PRINT' Al

ap IF Z4="%" THEH 1268

az IF ZF="1" THEM 498

a9dq IF Z&="0" THEH S8

o TF ZF="R" THEMH &40

QE GOTO &40

1068 FPRIMT" M FPRESS ARY KEY 2"
118 GET RE:IF RE="" THEM GOTO 116
126 FRIMTOM

128 PRIMTTARCL"ELCOMP MHUMEBERS "
146 FRIHT" 8"

186 GOTO 40

490 IF YE="0" THEM 540

405 IF WE="M" THEH 16606

=EE IF YE=rmt THEM 1135

L e e ]
5le Z=

e YE=VBIMARY =Y

g2 GOSUR 200

mam GoOTO 3%

sS40 SR

S4E FRIMT

SEG YE="QOCTAL ="

=60 GOSUR 2@

B GOTO 25

BE =8

S TF WE="T" THEM A2

S5 IFYE="S"THEM GOSUBRS28: A=GG0T01 135
oG IFYE="H"THEM GOSUE 220 A=0G GOTO1 R0
ERE GOSUE Q26

18 H=0G0 GOTO 518

gl GOSUE 226

AR GOTO =25
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a1z

SR

SER
a7

HEE

1B
1618
1B
L2
1 b
1853
1855
1 EBEE
1B

v B )
o=

TF w§="T" THEM 730

IFYE="S"THEM GOSUBZ2E: A=G GO0TO01L 125
IFYE="H"THEM GOSUBZZE:A=G:G0T0 1480

GOzUB 222

A F=0G: GOTO 544

GOSUE 529

A GOTOES

RES

H=p+1

E=IMTCRAZ

- T2
BOM=INTCC+, 50

F=B

IF B>@ THEW 218

IF Yg="H" THEM 212
IF 'Yg="5" THEM 212
FRIMT Y4

GOTO HEe

REC LRl

TF HM=@ THEM 211
FREIMT BoHY;

AGOTO 298

FRINT
FETLIRM
[NEC R T A

L3=i

IF B<Z THEM &7

[ 16

GOTO 2938

D= THT ¢ R/

M= (2 1 4T

D= T

Fi=Fi=T)

Gt

RN

E=E-1

IF E=38 THEM 578
IF Z&="5" THEM 1878
FRIMT'"TECTMAL =" ;0
FRIMT
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LE7E
113258
1140
1158
1166
1165
1176
1136
1196

1206 H

1216
1226
1228
1ade
1245
1250
12468
1269

1278
ldmﬁ

4ﬂﬁ
”4u1
14
14a3
145
1466
147
1418
1415
1426
1425

SE M

“47H

52

. IF‘ ll‘f...lll'vl

FETLIRH
FF’IHT"' AFCTHL

E IHT"H l"f‘}r.

R

PPTHTF M
[REIZES]

IF M8 THEM 1
et

IF =1 THEM
A= B R =0
FEM 05
PREIWNT
C=10060" I=2
B=THTORAD
(TR =F ]

}UE
Gim=G4G

S2E

FRIMT"IEZIMAL =

A=
I F l1|
IF v

quu
T

GOTO 25

FRIMT" o
PPIHT“MHWJ
GET Y& IF ¥

FRINT Y& PRINT

ML=
G=g
HI=LER
FOR 1=1 T

Y1
PN

HL HI I

IF H=<57
Bl a=iH-F W]
GOTO 1450
"

THFH
] ST

wT o1

FOR I=1 TO HI
G=G+B0T

T 1

218

FRIMT:
B2 o=

GOTO 3=

1445

[ e L

FRINT FRINT :FRIMT

FRTHT TS TMAL.

s

Eﬁlbw@jGDTD11ﬂm

TOCORWERT™ &
CTL O ELHL Y
THER GOTO {d4@2

£ FRINT

CERTHT



14T
14
14
14456
1=
156

SR

1 &R
1661
1676

FRIMT

IF WE="0" THEM S48
IF WE="B" THEM 516
IF WE=ngmt THEM 1135
GOTO 25

AN

1 FRIMT PRIMTHEXADECIMAL= ")
W GOSUE S0

GOTO 1628

0 M-

IF H=@ THEM 1660
IF BiMI=310 THEM 1656
FAL=ECH Y+

5 PRIMT CHRECALD
N GOTO 1615

B AL=ECH ) 455

5 GOTO 1636

FRIMT
GOTD A5
EMI
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Universal experimenter
board

UNIVERSAL EXPERIMENTER BOARD FOR VIC-20

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

12345678 910111213141516171819202122

L HE S NNENEEEEEEEEEEEER SN |
ABCDEFHUKLMNPRSTUVWXYZ

This bus is also called S44 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 cpposite side by using a
piece of wire, connecting it through the board.
CAUTION! The numbering on the board is opposite to
the connector. At the "memory expansion" connector
of the VIC-20 there are all data-signals directly
fram the 6502A CPU and the addresses CAO-CAl3.

If needed, you should first connect the two missing
address signals Al4 and Al5 fram the CPU to the free
pins Y and 20. To do that, open the case and take
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out the motherboard. Then turn the board so that it

lies in front of you as in the picture below.#
Figure 2

Now connect the two jumpers:
Fram 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 means that a memory
expansion of 3k can be assembled without an external
decoding. All you need are six memory chips 2114 or
L2114, three capacitor 0.1 uF/60V, and six 18 pin
DIL sockets.

57



To VIC-20
expansion
connector

8) - A0

C) - A1

(D) - A2

(E) - A3
(F) — Aa
(H) - A5
(9 - A6
(K) — A7
(L) —A8
(M) — A9

VR/W

RAM 1 (14)

————

RAM 2 115,

—

RAM 3 (16)

———

0.1 pF

0.1 pF

L

21 +5V

p= 22 pF/5V

0.1 pF

II*

22

N W a N o O

16

15
10 U

2114

12

13

14

2114

2114

9

2114

ol 4

2114 2114

l

“an

(2) DO
(3101

14) D2

{5) D3

(6) D4

(71 D5
(8) D6

91 D7

3K RAM expansion 0400 — 1FFF for the VIC-20
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Since the 2114 RAMs contain 1024 x 4 bit, we have to
use two chips parallel for a block of 1k x 8 bit.
For that we connect DO-D3 to I/0 -I/0 of the one
D4-D7 to I/0 - 1/0 of the other chip.

PIN CONFIGURATION PIN CONFIGURATION
2716 2732"
) 18 Jvee b vee
A2 1| A, gi:
A2 w[ A pan
Top AL 15[ A 3:20
View A(L]s 2114 a4 Jin, ng
(]
A e 1] Jio, o
[~ Oa
~0) 12[ Jino, b0
s e 1| Jio, tRefer to 2732
ano[C]se 0] Jwe data sheet for
specifications

IMPORTANT - Read this notice
Any warranty that may exist on any camputer 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 1k blocks and go to CS (pin 8) of respectively
two 2114 chips.

The power supply for the six RAM chips comes fraom
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 BLK1l, BLK2, BLK3, and
BLK5 are at the connector (pins 10-13) and can be
used for parts of the decoding. A 74LS138 chip (UBl)
generates the signals BLKO-BLK7, at which four of
them are at the connector.

BLKO selects the internal 8k block.

BLK1 selects the 2nd 8k block (2000-3FFF).

BLK2 selects the 3RD 8k block (4000-5FFF).

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/0 ports etc. These
addresses are selected interal by BLK4 (8000 - 9FFF

= 5th 8K block).

BLKS5 selects the 6th block (A000 - BFFF). This 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.

EPROMS :

(K) CA7 —o a7 vee f— 45V (21)
(J) CA6 — a6 A8 | cas (L)
(H) CA5 —1 a5 AS |— CA9_ (M)
(F) CA4 ——4 A4 Vpp f—  VR/W (17)
(E) CA3 —J] A3 ~ OE
(D) cA2 — A2 g AlOf— calo (W)
(c) cal — Al § CE
(B) cA0 — A0 & 07 [— co7 (9
(2) cpo — 00 06 — <cp6  (3)
(3) cpl — o1 05 }— <CD3  (7)
(4) cp2 — 02 04 b— cpa  (6)
(a) GND — GND 3 — cp3 (5)
2716
call CAl2 CAl3 1
| N N NN N S |
Vec Mo Al Ay A3 E} Ep 015 014 O3 015 O3,

74154

.
.
4

eprom 24
EPROM 34—
gproM 44



In a auto start ROM the first cells have to lock
like the following:

$A004 $41
SA005 $30
$A006 $C3
$A007 $C2
$SA008 $CD

Address $A000 and $A00l1 contains the RESET vector
(address, where the program should Jjump to after
power up). Addresses S$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 cammands in an autostart program have
to look like the following:

JSR S$FD8D ; RAM test

JSR $FD52 ; Set vectors of operating systems

JSR SFDF9 ; I/0 initialization

JSR $E518 ; Screen initialization

CLI ; Disable interrupts
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Memory expansion

MEMORY-EXPANSION 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 1kx8 bit
RAMS, and 2kx8 bit EPROMs.

The memory map of the standard version of the
VIC-20:

— 2000 Hex
Video ’;////4

_1000
3K free
-03FF
1K
0000
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To expand memory up to 8k we have to fill the empty
area between 0400 hex and OFFF hex with 3k of RAM (1
chip 2kx8 bit and 1 chip 1kx8 bit).

We use block A on the board. For the 3k RAM we need:
1 RAM 1kx8 (4118 Mostek) in socket Al

1 RAM 2kx8 (M58725P) in socket A2

We have to make the following connections on the
board; First we define the start address of block A
(8k) to 0000 by using a jumper fram A to 0 on the
plattform.

0000 Hex —_— —
1K RAM, internal
0400 @ ——mm————————————
1K RAM 4118
07FF — _2 1 x 2K RAM
2K RAM M58725P
OFFF ——m1m7Mm7m8M — o i i i
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Now we have to define the start address of the
sockets within block A. Socket 1A should start at
address 0400 hex. For this we have to connect CS1
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 RAM/ROM BOARD.

CS1
4 o)
CS2 oo 12
CSL‘————-—O] O
22 o o
O O
O O
O O
@] @]

Our next step is to define the type of chip used in
the two sockets. Socket 1A should hold a 1lkx8 bit
RAM. With this type of RAM we connect pin 2 and pin
4 at the line of pins beside socket 1A.

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.

Now the card is prepared for the 3k RAM expansion.
Next we need an adapter for the VIC-20 expansion

port.
a0

1
o 28 24 13
o
O:] 2K x 8 RAM
socket 2A © .
O Mb8725
o] Mitsubishi
0
o 1 1 12
8
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[0

1
o 28 24 13
o)
o 1K x 8 RAM
o
Sockel 1A © 4118
o Mostek
o
o) 1 1 12
8 uu

The adapter consists of a small board and a 44 pin
plug. The board and the plug have to be connected
according to the above table.

The addresses CAl4 and CAl5 are not at the expansion
port of the VIC-20 and therefore have to be
connected to two unconnected pins at the expansion
port. These pins are Y and 20. To do this, we have
to open the case (three screws).

Adapter Board

wexdanN wnaxssesrn L4

Memory Board Connector

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 fram pin Y at the expansion port to
pin 24 at the CPU. Attach a second wire fram pin 20
at the port to pin 25 at the CPU.

to 6502 CPU

Pin 24 in 25
22 ooo{ofooocooooooooooooo]

Z 000000000000 000000000O0 A

Adapter board connecting

The adapter board UC625 has to be plugged in so that
the numbers are in the upright position (1-22). 1In
the VIC-20 the numbers are just the opposite.
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e o 0 0 0 0 o
0222120191817161514131211109 8 765 4 32

o~

3 Adapter board
2

°
1

(OO Oananoonnoanom

Now make the 30 connections using the following
table:

VC-20 VC-20 Memory
adapter nggmgry adapter clz)(:‘a_rd
board connector] board nector
1 1 A A
22 22 B 6
2 H C 5
3 7 D F
4 8 E 4
5 J F D
6 T H E
7 S J W
8 16 K Vv
9 16 L 19
18 12 M 17
20 Y N 18
21 20 P U
R C
S X
Y B
Z Z
V 9
Connect: 1—>1 A—-A
22 > 22 B—>6
2—->H a.s. o. C—->5 a.s.o.

After you have made all the connections, check them
one more time.

Block A (8k) 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
with RAM up to S3FFF (8k).
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Another possibility is to use an EPROM starting at
$A000. If you have an EPROM starting at $A000 you
can have an autostart program by storing the start
address of that program in SA000 (lower byte) and
SA0O01l (higher byte).

Locations $A004 to S$A008 have to contain the
following:

SA004 : s$41
SA005 : $30
$A006 : $SC3
$A007 : $C2

SA008 : $SCD

The first five cammands in your autostart program
have to be the following:

JSR SFD8D ; test of RAM

JSR SFD52 ; definition of vectors
JSR SFDFG ; I/O initialization

JSR $E518 ; initialization of screen
CLI ; enable interrupt

Definition of start address $A000 for block B:

We connect pin B on the board, and pin A to the
right of the 74154 chip. Now the start address of
socket 1B is $A000.

If we want to use four 2k EPROMs (2716) we have to
make the following connections at the chip-select
plattform:

2K A000 — A7FF — o
L.
2K A800 — AFFF — o
.

O

O C OO0 OO0 OO0

0]

Decoding within the 8k block B
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Now the start addresses of the four EPROMs are
defined.

To be able to use 2716 EPROMs, we have to make two
more connections at each of the four sockets:

24 13

Since the RAM/ROM board 615 is very versatile you
also could use RAM-chips at $A000, then the
connections would lock like the following:

o 1
2K x 8 RAM 0
°]
SY2129 or )
M5872P from o
Mitsubishi or o]
HM6116-P3 from Hitachi ©

o 8
If you want block B to start at $2000 instead of

$A000, you just have to use a jumper fram B to 2
rather than A.
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16 Kbyte 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, ELCOMP 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 (ELCOMP-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 80000, 51000, ...... B 000. Within the 8k blocks
the addresses are decoded by ICs 74LS138 and 74LS08 to steps
of 1k and 2k with addresses A 10to 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 DIL socket at bottom right; the signals for 2k
and 1k can be taken from 2 DIL sockets between the decoding
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 1k 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= $2000 — 827FF
2,2= 52800 — 92FFF
2,3= $3000 — 837FF
2,4= 33800 — ®3FFF

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

1,1= $2000 — $23FF
1,2= 2400 — 9$27FF
1,3= 82800 — $2BFF
1,4= $2C00 — 92FFF
1,56= 83000 — 333FF
1,6= 83400 — 9$37FF
1,7= $3800 - $3BFF
1,8= $3C00 -- $3CFF
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Fig. 1: Decoding on the RAM-ROM board
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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 82000; the one of socket 2A = ®800; socket
3A = B3000; socket 4A = $3800. If you use four 1k RAMs the
connections are to be made according to Fig. 4b. Then the start
addresses are as follows:

1A = 82000
2A = 32400
3A = $2800
4A = $2C00

If you need the addresses 83000 — 83FFF, you must connect
according to Fig. 4 c.

The old addresses at the sockets are at the lower pins (23—-24
and 1,56 — 1,8); the even addresses are at the upper pins (2,1 —
2,2and 1,1 — 1,4). This means if you connect A to pins b and 6 of
the decoding socket you will get the following start addresses:

2,1= $6000

2,2 = $6800

2,3= $5000

2,4 = $5800 and

1,1= 86000 1,6 = $5000
1,2= $6400 1,6 = $5400
1,3= $6800 1,7= $5800
1,4= $6C00 1,8 = $5C00
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4a CS1A :] o
2,1 °
CS2A :] L4
2,2 °
CS3A _—_j °
2,3 .
CS4A : L
2,4 ®
4b CS1A * —e 1,1
CS2A 1,3
CS3A &—15
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CS4A *—— 17
[ J [ 1,8
4c CS1A o 1,1
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CS2A —— 13
° —— 14
CS3A 15
‘—\’ 1,6
CS4A 1,7
_:\0—— 18

Fig. 4: Connections of the decodes signals to the chip select pins
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Sample 1 (Fig. 5)
Sockets 1A —4A, 4 x 2k RAM/EPROM 1A =34000 1B =$8000
Start address #4000 2A = %4800 2B = $8800

Sockets 1B — 4B 4 x 2k RAM/EPROM 3A =35000 3B = $9000
Start address 88000  4A =35800 4B = %9800

Sample 2 (Fig. 6)
Sockets TA — 4A, 4 x 1k RAM TA =$3000 1B =3%4000
Start address 83000 2A =8%3400 2B = %4800

Sockets 1B — 4B, 4 x 2k EPROM/RAM 3A = 33000 3B = $5000
Start address 4000 4A =33800 4B = 35800

Sample 3 (Fig. 7)
Sockets TA — 4A, 4 x 2k EPROM/RAM 1A = %4000 1B = $6000
Start address 833000 2A =34800 2B = $6800

Sockets 1B — 4B, 4 x 2k EPROM/RAM 3A = $3000 3B = 35000
Start address 5000 4A = 33800 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 1A 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 =33000 1B = $5000
2A =83800 2B = 35800
3A = 34000 3B =$6000
4A = 34800 4B = 86800












Sample 4 (Fig. 9)
Sockets 1A, 2A: 2 x 4k EPROM 1A = 8A000
Start addresses SA000, 88000 2A = 8000

Next, definition must be made at each socket for what chip will
be used (1k, 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 A11, WE, A10 come to the line 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 1k x 8, 2k x 8RAM and for 2716, 2732 EPROM:s.
A11 OE lines are connected to GND.

o > <

2 = [RIEEl S

o O

—e ]
[J: L——
o
\.J
1 NC vce
2 WE, WC
AT2 24 (26)
3 1 A7 =~_—VcCC
4) 2 A6 A8 923 (25
(5) 3 A5 A9 922 (24)
(6) 4 A4 A11,VPP,WE
R (9]

(7) 5 A3 OE z
(8) 6 A2 A10 1
9) 7 A1 CE
(10) 8 A0 D7
(11) 9 Do D6
(12) 10 D1 D5
(13) 11 ¢ D2 D4 P14 (16) Fig. 10:
(14) 12 P GND D3 P13 (15)

Socket and distributing line
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The last sample shows a memory expansion with 8k RAM from
D000 to WBFFF and 2k EPROM from &800 to &FFFF. The
sockets 1A — 4A contain RAM; socket 1B contains a 2716
(Fig. 12).

Fig. 12 socket TA —4A, 4 x 2k RAM
socket 1b , 1 x2k EPROM 2716

The last figure shows the signals at the bus, similar to the S44
bus. The same configuration of signals is on the ELCOMP-1
board.

S--44E S—44E
1 GND A GND
2 GND B A4
3 NC C A12
4 A3 D A4
5 Al E A5
6 A0 F A2
7 D1 H DO
8 D2 J D3
9 42 K NC

10 NC L NC

1 NC M NC

12 R/W N NC

13 NC P NC

14 NC R NC

15 D6 S D5

16 D7 T D4

17 A9 U A1

18 A10 v A7

19 A8 w AB

20 vece X A13

21 GND Y A15

22 GND z GND

Armament of the board: The following figure shows the 16k
RAM-ROM board with the positions of the 1Cs. For the use of
EPROMs are EPROM-compatible RAMs, 28-pin sockets are
designated.
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decoding within 8k blocks
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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 DIL sockets. The best way
is to plug 16-pin DIL platforms (adapters) where you can easily
connect the jumpers needed for the decoding. At bottom right
there is the decoding for the 1k boundaries. The best way in this
case also is to connect your jumpers on a platform.
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Input/Output

programming

INPUT OUTPUT PROGRAMMING WITH YOUR VIC-20

The VIC-user port with its 6522 VIA chip allows the
experimenter to do his own input/output programming.
This means that you can send data from the computer
into an external device, such as an alarm system, or
a power switch for your TV, radio, stereo, or coffee
pot, etc. You can use your camputer as a powerful
programmable timer, or control unit. You also may
input data fram external devices and bring
information (binary) fram external sources into your
camputer. Now you can use this data, do the specific
calculations and then store it in RAM or output 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.

USER PORT
A BCDEFHUJIKLMN

8 switches SPST

8 LED’s
8 resistors 220 Ohm / 0.25 W
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These switches are connected with your  light
switches in each room of your hame or apartment. If
one of the switches is closed you will have 0 volts
on a specific input. Now you can write a
canputer-program, which checks all the switches
whether they're closed or cpen. This gives you the
direct information as to whether the 1lights in a
particular roam are switched on or off. Your
canputer program also can measure the time a switch
was open or closed during a twenty-four hour period.
All this information can be stored and recalled
after a certain time interval. I.e. after two weeks
the camputer can give you a report, how long each
switch was closed or open over that period. You
even can use the information and calculate the money
you spent for electricity during that period. This
example is only one of thousands of things you can
do with an inexpensive hamecomputer, and a little
knowledge of input/output programming.

Recanmended parts

For your experiments we recammend the following
parts:

1.) 1 power supply DC + 5V/1A

2.) 1 prototyping board similar to the "global
specialties" protoboard PB 101 fram ACP in Santa
Ana, CA.

3.) 1 15 conductor ribbon cable approx. 2 feet long.
4,) 1 connector for the VIC-20 user port (24 pin)
fran TRW Circle

251-12-90-160 type 5024ee-30) fram 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 out the eight output ports of the VIC-20 (PBO-

PB7) via the ribbon cable to the prototyping board
PB10l. 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 PB0-PB7
are connected.

THE 6522 VERSATILE INTERFACE ADAPTER VIA IN THE VIC-
20

The 6522 VIA, which is the heart of the VIC-20's
user port, is an extremely powerful I/0 chip for
6502 based microcamputer systems. The 6522 VIA
versatile interface adapter constitutes a
significant improvement over the original 6820 PIA.
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. Scme of the lines may be interfaced
with the internal interval timers providing the
ability to generate specific time intervals, or to
measure specific time intervals. The 6522 is
controlled by an internal file of 16 8-bit
registers.

A SAMPLE SESSION WITH THE PROTOTYPING BOARD

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

canas
g AVARY
USER 1/O 1 = joystick

2 = expansion
3 = audio/video

12 3 4 5 6 7 8 9 101112 4 = serial port
5 = cassette

r__-_.__..__._.-_u_.-_-._-_._._-—_‘ 6 = user 1/O port

A B CDEFHUJKLMN

PIN #| TYPE NOTE PIN # | TYPE | NOTE
1 | GND A GND
2 | +5V 100mA MAX. B CB1
3 | RESET C PBO
4 | JOYO D PB1
5 | JOY1 E PB2
6 |JOY2 F PB3
7 | LIGHT PEN H PB4
8 | CASSETTE SWITCH J PBS
9 | SERIAL ATN IN K PB6

10 | +9V 160mA MAX. L PB7
11 | GND M cB2
12 | GND N GND
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Note: Verify your VIC-20 1is 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.

red=PB0  blue=PB2 white=PB5 green=PB7
black=PB3  pink=PB6 yellow=PB4 orange=PBl

When everything is hodcked up properly, 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 computer
first asks you whether you want to input data or
output data via the I/0 port. If you type in "1" for
inputting data, the display shows you whether or not
anything is  connected. 255=decimal and
11111111=binary as the momentary status of the input
port. This means that all switches are open and all
inputs are logical "1". You can test that while you
change the input information with the switches.
Close one or more switches and watcl 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 bock contains the basics of
number systems.

5 REM COPYRIGHT BY

7 PEM WINFRIED HOFRCKER

19 PRIMT"ITHIZ PROGREAM"

12 PRIMT"SHOWS THE STATUS"

{4 PRINT"OF THE USER PORT IN"
1& PRINT"DECIMAL UND EBIHARY"
28 PRIMT"!

39 SEC@N="A":S$(20="1"

48 GOTO 200

41 POKE 37138.8@

€8 FRIMT"DECIMAL "JPEEK(3T13€)
FRINT :PRINT"BIHARY"
P=PEEK(37136)

FOR I=1 TO 8

PRINT P AMD 1::P=P/2

HEXT 1

PRIMT"EIMARY"
FRINT"I"ARSC(PANDI28)=123)
FRINTRES (PAMDE4 > =54 ;

™
=

b
v

W0 NN
= 0= 30U
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FRIMTABS((PAMD32)=32) .

FRIMTAESC (PAMDIAY=16);

FRINTABRS (PANDR)=2) ;

FRIMTAES (FAMD4 =47,

FRYWNTABS (FAHD2 =2y,

97 PRIMTARSCCPRHDL y=1);

92 FOR W=1T0 2000 HEXT

118 PRINT"TCOGHTEMTS 0OF DRTA DIFEI TIHH"
111 FnIHT”PECIbTEP DOR™FEEK (2T 1
112 FOR ¥=1 TD 2000 HEXT

128 G070 c@

208 PRINT"IMFUT="1,0UTPUT="2"

218 IMPUT H

228 IF M=1 THEH 41

238 IF M= THEHW 2064

300 REM NUTRUT OF IMFORMATIOHS

345 POKE 27132.255

318 PRIMT"WHAT BITS"

228 INPUT K

4@ IF KX255 THEM 216:50T0 260

2568 POKE 37136, K
278 L=PEEK 371360
2WBA SOTO S0

SERLSVIRS A gR N w AN s ¥y
SNU B0

If you type in "2", you can output information to
the port and to your prototyping board.

A logic probe, which you can obtain fram almost any
electronic-parts store, would be a great help in
identifying all the ports. You don't need it if you
use your own LED indicators as shown previously.

It is strongly recammended to experiment for a while

with the program, switches, and LED's.

Close a few switches and use function 1 of the
program to check if the binary representation
exactly corresponds to the numbers on the screen.

Input/output 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/0 lines, PB0-PB7, available for the
user.The remaining lines, PAQO-PA7, are used for the

joystick, cassette switch, light pen, and same
other internal features of the VIC-20.
Each of those I/0 lines (PB0-PB7) can be used as an

input or an output dataline. To set the direction
of the dataflow you Jjust set the data-direction
registers with:

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

If you only want four of the eight data lines as

inputs and the rest to remain output lines, you have
to enter :

POKE 37138,240

1 1 1 1 0 0 0 0
E E E A A A A
PB7 PBO

Now the lines PBO-PB3 are input and lines PB4-PB7

are output. 240 is the decimal equivalent of the
numper 11110000.

Thus you can set any cambination 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 incaning data fram the
outside of the camputer.

After power up, the VIC-20 sets all I/O lines as
inputs. You can check this while you type 1in the
following:

10 ? PEEK (37138)
RUN

The VIC should print aut a O.
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Now we can try to output data to the port. The VIC

(resp. the 6522) has a certain address where you can
put the data in.

Lines PB0-PB7 37136 decimal

Everything you poke into this location appears now
at the autput port.

With PEEK 37136 you can read the information which
is brought to the port 1lines. The DDR (data
direction register) has to be set to input or ocutput
prior to this step. If the port lines are open (not
connected to +5V or 0V) the PEEK 37136 cammand will
supply a logical one.

The following minidemo allows you to set the
datalines and lock at them afterwards.

REM MINIDEMO

':_'r“ E u"‘ i B T} . t:;!:.‘l

J Sphan QU N P

FOR I UTU 255
FOKE ZV1Ze.1
FOR T=0 TO 255
FOR Y=1T01688608  HEXTY

F*I”T“THE COMTEMTS OF"

FRINT"THE I.0"

FRIMTY"REGISTER IS: "IPEERIZIFTIZED
RFEST ITTHMEST J

AR RN I ]

SN
R

DO TR B B B S0 LR S A T L QO
0 Pl T TR

BRI
at 0

1

The program above sets the ocutput ports PBO-PB7 one
after the other to each possible cambination. After
the loop is finished the output remains
255=11111111.

You now can modify this program to cutput a bargraph
- like cambination. This means that one line after
the other is switched on and the previous line is
switched off. To check this you can connect LEDs and
resistors to each portline (PBO-PB7) and can watch
the blinking lights.

REM MIMIDEMO 2
FUMMIMG LIGHT
THE MUMEER S0
{ .L 1 ‘ I 'lE }.h ]

i DEFIMES THE

,...
S T
AT 33
-
=

ad fede et Bk e

AR

I if L T e T
sacde’

e

R
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142 POKE 371382
143 FOR 151 T0 7
144 ¥=21]

145 PRIMT ¥

14& “H}E V128,08

147 FOR J=0 TO 255

165 FOR Y=1 TO 208 HEXTY
ive PRIMTYTHE COMTENTS OFY
ive “”*HT"I - FFHI-*EP"

Vs PRIMTYIS: ", PEEECITIRED
156 HE T 1

195 GOTO 143

The data can also be obtained fram DATA statements.
(see the following program)

=M MIMIDEMOS
ALY ML

FLIMZ 128 THEN R

R G=1 TO 988 HE?=~='TI

= FORE 2V 138, MM

230 PRINT PEERCETIZE

Sl GOTO Z14

390 DATA 1,248,168, 32,64, 122, 255
E18 END

For study of the internal life of the 6522 chip and
for better understanding of this powerful chip, we

recanmend to take a lock at the R6500 Hardware
Manual fram 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 2 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 i

INPUT/OUTPUT PROGRAMMING - PART II

Until now we only have delt with eight port lines of
the VIC-20 user port. Port B of the 6522 VIA chip
however, also has very powerful handshaking and
interrupt capabilities. For this purpose, pins CBl
and CB2 can be used to bring in information fraom
the outside. This may happen only when a specified
pulse occurs on CBl or CBZ.

After powering up, a negative transition on CBl
allows the VIC-20 to bring in information from the
outside via the handshake port.

+5V

0

If the peripheral device or your outside circuitry
generates a positive transition fram OV to +5V you
also can use this 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 following POKE cammand.

POKE 37148,PEEK(37148)0R16
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Now, after a positive going pulse appears on CBl
(Pin B of the VIC-20 user port) the interrupt flag
will be set and the camputer knows that an external
device is ready to send its information via the 8
I/0 lines.

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

4
0 1 2 3 4 5 6 7
1 2 4 8 16 32 64 128

THE INTERRUPT FLAG REGISTER (IFR)

The interrupt flag register has the decimal address
37149. Fram BASIC you can access this register with
the WAIT 37149,16 statement.

The logical AND leads to log."1" only if both values
are log."1". This means 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 means that 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.

19 Ag=" "
199 A$="

128 FOR J=1 TO 72

130 WRIT 37143, 16

149 M=PEEK(37136)AND127
158 IF M=13 THEN 180
168 A$=A$+CHRS(N)

178 NEXT J

188 PRINT A$

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

= PEEK (37136)

The read operation 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)

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

The following program allows you to read in ASCII
Code.

18 DOR=37138
28 HIP"”14T
38 FR=37143

49 PCR=3?148

190 FOKE DIOR.A

116 FOKE ACR. 282

12680 POKE FCR.1E

135 PRIMTYOFERRTE"
148 WRIT FR, 16

142 W=PEEK {37136

145 PRIMT PEEK(2T12E
158 PRIMT"ARHA"

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

.
od

REM MIMIDEMO CEL INTEREUFT
FEIHT"HOFACKER ™

FRIMTUUSE CEL

FRIMT"AFFLY +34"

WHIT 3Fi43.16

FRINT" AHA"

o Sy
KL AU IS

[ R I R I L R

-
T T
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Logic symbols

AND gate

NAND gate
(negated output)

NAND gate
(negated inputs)

OR gate

NOR gate
(negated output)

NOR gate
(negated inputs)

EXCLUSIVE — OR gate

Inverter gate.

@ >

hn

Color code for resistors

1st figure

2nd figure
l—— No. of zeros

! Gold = 5%

Silver =10%

1,000 Ohms = 1KQ

1,000,000 Ohms = 1Msa.

0 Black 5 Green
1 Brown 6 Blue
2 Red 7 Violet
3 Orange 8 Grey

4 Yellow 9 White

.n
I

>

@

.n
I

>

™

.n
il

o
+

oo}

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 POWER SYSTEM USERS

For those of you who want to use the VIC-20 for
control applications we have developed 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 two relays in that interface so that you
can control up to two independent devices.

Port B of the VIA 6522 is connected to the USER I/0
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
100mA.
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We use a TRW CINCH plug (TRW 251-12-160/50-24A-30)
to connect aur interface to the user I/0 port.

El=input of relay 1 at PB0=C
E2=input of relay 2 at PBl=D

The input of relay 1 (El) is to be connected to PB0
(at pin C). E2 can be connected to PBl (at pin D).
In the following circuit only one relay is
connected.

)
:
1N 4148 t ro_.
' -
RzallE
2 ] Aﬁ;—— . 2 <
B{Q9pb— ~
C § E1 L_%
D|gt— k2 = ® = ‘
Vic-20 E s E L o
user H _5: _g a ~ E2
Jle
Pt |8 =
L{®
H &°
N -
2 g 1*41/

- appliance

M -
{r (EF
Plug mPp

N o P

Switch

The following picture shows the board and the
camponents.
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L — relais for device B relais for device A

1¥odu3sn |

C
c —J 0 (Q—
°L]
Q32
appliance
> PP
= aand
- -
- 3
: a —
:E B g
3 3| ——
Plug s wall plug
110V Component side 110V

Be careful while experimenting with the 110 V power!
The next picture shows the interface in an open box.
It is recammended that you mount the interface in a
box because of the dangerous voltage!

. .
o Q%Wi }‘;‘

. N\
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The software necessary to control the device is
shown in the following BASIC-program. This program
gives you the following control-options:

Turn on and off in certain intervalls

)

) Turn on and off at a certain time
) Set clock
)

)

)

Turn on
Turn off

Stop

S U Ww N

After you turn on your VIC-20, all lines of port B
are input. We can check this with PRINT PEEK
(37138). You will see a zero which tells you that
all lines are set for data input.

If you want to have all lines set for data output
you have to POKE 37138,255. We only use PBO and
control this line with:

POKE 37136,1 and
POKE 37136,0

If the interface is connected, the POKE cammand will
Create a series of audible clicks fram the relay.
Note that 1location 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 following program 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.

18 POKE 37132,255
28 GOTO 2204

168 FEM TURH OM
11@ POKE 237136.0
126 RETURN

200 REM TURM OFF
218 POKE 37136, 1
228 RETURH

308 REM SWITCH
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@ IF PEEK¢R7136)=1 THEM POKE 37136.@:FRINT'ON ":GOSUR 400 :PRIHT :RETURM
@ IF PEEW{371236=ATHEN POKE3713€.1
S PRIMT"TURNED OFF";
?7ﬂ 30OSUE 4@@:PRINT PRINT:RETURH
408 PRINTLEFTS$CTIS, 2)"  "MIDS(TI$. 3, 20" "RIGHTS(TI$. 2
4168 RETURN
1AP@ REM ON-OFF EYERY M SECOMDS
181@ PRINT"TIMER"
1311 PRINT"EMTER TIME BETWEEM"
1812 PRIMT"THE SWITCHING"
1a14 IHPUT N
1815 GOSUB 200
1920 N=N#c@
1028 T=TI+N
1935 GET C$:IF C$<>""THEN RETURN
1940 IF TICT THEM 1835
iA5e GOSUR 309
1P6a GOTO 1930
208 REM CLOCK FOR SMITCHIMG
2005 GOSUR 400
2010 PRIMT"ENTER TIME"
2029 PRIMT'ENTER 920000a"
2021 PRIMT"WHEN READY"
2030 FOR M¥=1T09
2043 PRINT"TIME ";MX
205a INFUT T4
2060 IF LEM(T$)<>6 THEM PRINT"& DIGTIS FLEASE":GOTO2G4A
2070 TOMXI=VALITS
20 IFT(MX)=ATHEN 2102
NEXT M
@ FOR J=1TQ MX:PRINT T(Ti:HEXT T
B I=1
PRIMT
B IF TfIﬁ’VﬂL(TI$3THE
FRINT" IIREARARI"

) a3 0 €0

1
o
2
32

T=I+1

IF Til»=@ THEH RETURH

1 30TQ 2115

cEd PRIMTYMHAT TIME IS5 IT7"
IHPUT TIMES: RETURM

2 PRIMT"BYE" END

3 PRIMT"Z PLEASE SELECT"
PRIMT"1.TIMER"
PRIWT"2,CLOCK"

A FFINT“4 TURK OH"

3050 PRINT"S. TURM OFF"

PRINT"&, STOP"

GET ¢

IF C#=""THEW 3100

C=VAL(C#>

OH © GOSUR 1009, 200@, 2509, 100,200, 2359
50T 2600
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Appendix

HOW TO CONNECT UP TO 3 JOYSTICKS TO YOUR VIC-20

This article shows you how to build your own
interface, with connections for up to 3 joysticks to
your VIC-20 camputer. When you buy your computer 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 #l (for details check
with the schematics of your camputer). One data line
of the joystick port is connected with PB7 of port B
of PIA #1.

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 box which
plugs into the I/O expander connector at the left
hand side of the back of your camputer.

List of items required :

1 CINCH TRW connector
CARDCON 251-12-50-170
50-24SN-9 8124
2 diodes 1N4148 or similar
2 joysticks fran Cammodore or ATARI
2 9 pin connectors (see VIC-manual)
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rear view

Dual joystick for VIC-20 pB3
PB4 - connection s
B6 . PB1
Mmq _mﬁa ) right PBO
, | joystick joystick

PORT

USER
Onooonni

nonn GND

D C B A

—I—
N M L K J H F E
U

-
]

TO U U0

Bl

T

4 x TN4148
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The two joysticks are connected to the user port of
the VIC using this interface. The two joysticks are
connected to the camputer via port B of PIA #1 (6522
VIA chip). After assembling the interface according
to the schematics you can plug in the joysticks and
test them with the program below :

10 POKE 37138,0
15 N=PEEK(37136)
20 PRINT N
25 GOTO 15

After you connected the joysticks enter RUN. You
will see numercus numbers scrolling in the lefthand
side of the screen. The numbers you obtain depends
upon the positions of the joystick. The directions
are detected as follows :

right joystick : North  255-1
South  255-2
West 255-4
East 255-8

left joystick : North  255-16
South  255-32
West 255-64
East 255-128

If you want to write your own programs you also need
to know how to detect whether or not the fire-button
is pressed. If the firing button of the right
Joystick is pressed a one is deducted fram the
actual value. If you push the button on the left
joystick, 16 is deducted.

Example: The right joystick supplies a 254 1if the
button is pushed but no movement in any direction.

Note: If you push the right joystick to north east

and push the firing button, you will «get
255-1-8=244.
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While the program is still running, you should 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 simultaneously. This 1is physically
impossible, and the programmer has to rectify this
situation. The camputer must recognize that the
firing button was pressed.

The program has to know that it cannot detect one of
the directions as 1long as the firing button is
pressed. To understand this, press the firing button
and move the joystick to the east. The value of N
should not change at this time. Similar things
should happen if you move the joystick to the west.
While the program is still running, push the button
on the left joystick. The value should now change to
653. The left joystick will behave 1like the right
joystick.

Pressing the firing button has the same effect as a
simultaneous movement to east and west. You will
get a value of: N=255-64-128=63

The program has to know which joystick appears to
have moved to the east and to the west at the same
time. If this is detected the camputer knows that
the firing button was pressed.

Now we want to show 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 around on the
screen without hitting the wall or the snake of the
opponent player. Moving backward is not allowed. The
program works on the basic configuation of the VIC
(3,5k RAM).

Player II ——-> left joystick

Player I ---> right joystick

Start the program with RUN. You then have a choice
between wanting the instructions or the start of the
game. The program also allows you to play against
the camputer.
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FRINT"" : PRIMT :PRINT:POKE26879, 27
PRINTSPCO4%:"d VC-SNAKE ®':G0TO 1
PRIMT"PRESS “F7 IF ¥0OU WANT TO PLAY"
REM
PRIMT'AGAIMZT A FRIEMD.OR"
PRIMT" L FOR COMPUTER"
GOTO 26
REM COPYRIGHT C 1922

REM WIMFRIED HOFACKER

FRIMT "IMSTRUCTIOHS 2"

GETZZ#

IFZZ2%="H"THENPRINT : GOTD4
IFZZ4 5" Y " THEML 4

PRINT:FRIMT"YOU CAN PLAY THIS®
PRINT"GAME AGAIMST A FRIEWD OR"
PRINT "AGRIMST THE COMPUTER"

GOTO 3

GETORE: IFOP$=""THENZE

IFOPHCS " C AMDOPS " F " THEMZ &
IFOP$="F"THEH4:

FRINT PRINT"JOVETICK #1 IS YDURS"
FRINT"YOU START IM THE URPPER"
PRINT"LEFTHAMT CORMER"
PRIWT:PRINT "PRESS AMY KEY"

GET Z2¢: IF 22%="" THEM 47

DI D4 T4l DOCay MY LS
FORI=1T04

3

HEXT
FORM=1TO15: READMY (MY HEXT

US01 =0 U802=0:C8=0"N=, 32 W=_97 V=] L =2 R=3 =4 k=5

GOSUE 12000
PRIMT 8"
TL=20: Ul (1)=214 L(2Y=219 FT=4f: S=32  EH=5: CL=2
UDG1 =2 UD(2)=2 =50

PZC1)=F7T2 (PZ(2)=3082 CR=5A92

FOKEZSR72, 48

TZ=TI

ZU=FEEK (271362
FPRD=MY{ (ZUAMDZ24@1 /160 IFPROCHATHENULC 1 »=FRD
I=1:G0SURCPR: IFEN=1THENSA0S
TFOP$="C"THEH1 208

FLD=MY Y ZUAMDL S0 - TFPLD A THEMUD (20 =FL]D

T 1
IFEM=1AMHIOPE=" " THENCBAG
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SR ESAR TS SESIE DR I i
EE AN ETHEMEM=1  RETUEH
i RN | IO

TES GOSUER 2080

S POREA. DCOUDCT )

aE PErIa=A

8% RETURH

a6R REM PET MOVE

O30 W=D (CDy P=DYCDD

G4E IFCPEEN CCA+E+HE+Y+7 =80 AT PEEK CCR+ M+ =50 THEM 1 688
B IFCD=L0RCI=RTHEN] 206

3 IFRHDCV SR THEMH=L 1 G=R:GOTO111A

& H=F:G=L

AoE=DE MY Y=DYCHD

A IF(PEEK CCR+HE+N+Y+Y =S AHDCPEEK (CR+ M +Y =S THEH 155G
A IFHCGTHEMH=G: GOTO111R

1150 GOTO1200

1206 IFRNDCYIZETHENH=Y G=i:GOTR1114

{228 H=: 5=

1248 GOTO111E

1280 K=0E(CDy  Y=D4(CD

1228 IFFEEE CCR+H+Y  »=CTHEM 1680

488 IFCD=LORCD=RTHEM1ZGE

1428 IFRHDCW I THENH=L ( G=R:GOTO1 458

i4di H=R:G=L

1460 B=DHOHY (YF=DY(H

1472 IFPEER CCA+ 4+ 2=ETHEN15320

PN s B B

=

[N )
o0
A

T
R O B ot N 8 |
=

Pods ek pade Fefe jds pek b ek ped

PRSP (P

1428 G0T01534

1500 ITFRMHDCY 2 SETHERH=  G=li G070 480
1528 H=l:G=Y

1543 GOTO14E8

1590 Ch=H
IFRHD Y3 NTHEM1B2A
R=CA+D(CDo+ DY (LD
IFPEEK (A< STHEHERAGA
FOKECA, CL

FOEE A, DCOCD)

CA=A
IFTI-TZ<MTHEN1=aA
IREIRE 18]

IFM{ITHEN M=1

O SN o R RN SO B ) s

b b b ek el et b e b
MOVAG LD OO f ) N O 0
) IS I N T e o R o R
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LN LR R Cn Ut Ly -
) R R DD WD
D LD D = R D
I R0 IS SR B ]

GOTOS62

REM CRASH PLAYER

IFI=1THEMMW=2
IFI=2THEMML=1

FOKEPZCTS . ULCTS
POKER, DCCLDCT
DECHW =S CWI Y +1
IFOP$="FP"THENCS=03+1
PRINT" SR LAYERS" 1.

PRINT"MTIP. #1:"US(13;
IFOP$="P" THENPRINT"
B2 SR

IFTI-TT<4%EATHENSA2A

REM CRASH vwC-2a

5948

SA58 PRIMT"PEMG!
5955 GOSUR 7eaa
b L)

50F2

SRES FRIMT"PL
sava T7=TI

S820 GETAF

594

5184 G0T01048
£00A

=018 POKECA.CL

SOy Ty h oy
[N o B R e B ]
N L)
G D

7ad@
Tasa
7acH
7ara
TRzA
[0AA
onia
fAza
2023

BR4E

[ox]
[as )

L ]

(AEb™ 3N )

Y]

0 00 (0 1

[ 1_3

Lo 00
[P E R R

POKER. DCCCDY
LSO =USC L o+1 N=b#, 38 TFH, STHEMH=. 5

PRIMT" el VC-28";

GOTOSA5A
PrKEIERTT . 220

HEHT
HET
POKE

3

H
P

FOKE 3

RETUR

H

.-,-\.—u

[ «In 1

36
36

P
a7

POKEREETS

POKEIERTE, 2

e

-
LR

-

i

Dw ]
]

FOR P= 1*uf

HE=T
POKES
FOR

L

A FOR P=15 Tﬂ ﬁ STEP-1
3 POKE
A FOR H=1TOD 1@

PET:"CS:GOTOTE7
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8108 POKE36876.0

8118 FOR P=1T05@

8128 MEXT P

8138 POKE36878.0

8148 RETURN

10600 REM DRAL BORDERS

10218 PRINT"D": ‘R$="8"

10020 FORI=1T022:PRINTAR%: : NEXT
10942 FORI=1T021 :PRINTA$,;SPCCZAY ;A% ‘MEXT

10960 FORI=1T021:PRINTA%; :HEXT :PRINT"ININ" ; RIGHT#(A%.1);
101088 RETURN

11008 ZU=PEEK(371362

11905 IF2U=251THEND=1 G0TOS79
11019 IFZ2U=247THEHD=2:GOTOS7O
11815 IFZU=239THEND=3:560TO57@
11020 IFZUI=253THEND=4:GOTOS78
11825 GATOER0

Sa09@ DATA @.22.20,-1.0.€60.1.8.

£2. 30
50005 DATAQ.0,0.0.0.0,3,0.9,0.2,4,

a.~22.
1.4.0
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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

146

18

147

19

145

17

157

29

148

PRINTS

= N

B #H O [ o

T

DESCRIPTION

Reverse Off

Reverse On

RUN / STOP

Clear

Home

Cursor Up

Cursor Down

Cursor Left

Cursor Right

Insert

Use CTRL key

Use CTRL key

CRL
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VISA
ezt
ELCOMP PUBLISHING, INC., 53 Redrock Lane, Pomona, CA 91766 (Phone: (714) 623-8314)
Please make checks out to ELCOMP PUBLISHING,INC.
Please bill to my Master Card or Visa account# . . ... ..
NAMB: v« savevas srssvars & siwyns « siomos & HiETss & 5603
Card# ..o,
AAress: .. ..ot Expiration Date .............ccouuueun....
Master Charge Bank Code ... ................
City./['State [ 2ip: « sweie « s 3 svasis s s & s
Signature . ...
Qty. Ordar Description Price 8 Qty. Ol:ld:r Description Price §
29 MICROC. HARDWARE HANDB. 14,95 | weens 4889 | EXFANDING YOUR VIC 14.95
.| 158 CARE AND FEEDING... 9.95 | neees 4894 | RUNFILL 9.95
oo 151 8K MICROSOFT BASIC 9.95 | wenee 4894 | MINTASSEMBLER 19.95
.|152 | EXP.HANDB. 4562 AND 6862 9.95 | aeees 6153 | LEARN-FORTH 19.95
| e HICROC. APPLICATION NOTES 2.95 | weenn 4135 | FOWER FORTH (APPLE) 39.93
..|154 | COMPLEX SOUND 6.95 | ceens 7622 | ATHONA-1, CASS. 19.95
..|156 | SMALL BUSINESS PROGR. 14.96 | «....[ 7623 | ATHONA-1, DISK 24,95
..|158 | SECOND BOOK OF OHIO 295 s 7024 | ATMONA-1, CARTRIDGE 59. 66
..|159 | THE THIRD BOOK OF OHIO 7.95 | <ueen
..|186 | THE FOURTH BOOK OF OHID 9.95 | ..... 7642 | EFROM BURNER FOR ATARI 179.66
.[161 | THE FIFTH BOOK OF OHID 795 1 nuiee 7643 | EPROM BOARD (CARTRIDGE) 29.95
.|162 | GAKES FOR THE ATARI 7.95 | «ve.. 7649 | ATHONA-2, CASS. 49.95
.|164 | ATARI LEARNING BY USING 7R050] oo 7050 | ATMONA-2, DISK 54.00
.|166 | PROGR. 1.6582 KACH.LANG. 19.95 7653 | LEARN-FORTH 19.95
169 HOW TO PROGR.IN MACH.L. 9.95 +| 7833 | POWER FORTH 39.95
.| 178 | FORTH ON THE ATARL 7.95 +| 7098 | ATAS 49.95
.| 171 | A LODK INTO THE FUTURE 9.95 | wenen 7899 | ATHAS 89.00
173 PROGRAK DESCRIFTIONS 4,95 7160 FROGRAKS FROM BOOK H 164 29.9%
174 7%-81/TIMEX 9.95 INVOICE WRITING,DISK 39.48
176 TRICKS FOR VICS 9,95 GUNFIGHT FOR ATARI 19.95
262 JANA/T MONITOR 29.95 WORDPROCESSOR, CASS. 29.93
..| 604 FROTOTYPING CARD 29.60 HOW TO COMHECT... 19.93
..| 685 | 6522 VIA 1/0 EXP. CARD 39.00 HAILING LIST, CASS. 19.95
.| 686 SLOT REPEATER 49,60 MAILING LIST, DISK 24.95
.| 687 2716 EPROM PROGRAMMER 49.08 INVENTORY CONTR., CASS. 19,99
.| 488 SOUND WITH THE 61 AY3-8912 | 39.09 INVENTORY CONTR., DISK 24,95
4569 BK EPROM CARD (2716) 29.06 WORDPROCESSOR, DISK 34,95
616 | 12 BIT A/D CONVERTER BOAR 74.08 UORDPROCESSOR, CARTRIDGE 49.00
615 14K RANROM-BOARD 59.95 PROGRANMS FROM BOOK # 142 29,99
680 | THE CUSTOM APPLE BOOK 24.95 KNAUS 0GINO 29.95
.[2398 | MAILING LIST FOR ZX-81 19.95 ASTROLOGY PROGRAM 29.95
.| 2399 | MACHINE LANG. MONITOR 9.95 EFROM BOARD KIT 1484
.| 2486 | ADAPTER BOARD FOR zX-81 14.80 FLOATING POINT PACKAGE 29095
.[3276 | EDITOR/ASS. FOR CBM 39.08 R5232-INTERFACE 19,95
.| 3475 | ASSEMBLER FOR CBN 39.95 EPROK BURNER KIT 4780
.| 4826 | GUNFIGHT FOR PET/CBM 9.95 ATCASH 99:99
.| 4844 | UNIVERSAL EXP. BOARD 18,95 HOON_ PHASES Lo
.| 4848 | ADAPTER BOARD 3.95 ATAHEHD Bk
.| 4878 | PROFI WORDPROC. F. VIC 19.95 SUPERHAIL 4900
.| 48ea | TIC TAC VIC 9.95 BUSIPACK 1 1a-00
.| 4881 | GAMEPACK FOR VIC 14.95 BIORHYTHH FOR ATARI ey
.| 4883 | ®AIL-vIC TREESHICE il sl e ol Bl il o Il et

Interbank, Eurocheck

Prepaid orders add $3.50 for shipping (USA)

$5.00 handling fee for C.0.D.

ALL ORDERS OUTSIDE USA: Add 15 % shipping.
California residents add 6.5% sales tax.

e
Payment: Check, Money Order, VISA, Mastercharge, Access,

Superboard and C1P are trademarks of Ohio Scientific Co.
ATARI is a trademark of ATARI Warner Communications
PET, CBM and VIC-20 are trademarks of Commodore Business

Machines.

TRS-80 isa trademark of TANDY Radio Shack.
APPLE Il isa trademark of APPLE Computer Inc.
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