
4th article gives the lowdown on

In this fourth article on the DREAM 6800 the author qives hints on
CHIP-8 programming Also teatured is a subslrtuie;ircurt lor the
6875 clock chip using low cost TTL devices and the futl size artwork
for the PCB. A tuture article will give detaits ot RAI\,4 expansion.

by MICHAEL J. BAUER

This pfogram i lunrates:-
0200 6400 vA=00
0202 6800 v8=00
0204 A210 t=210
0206 DA87 sHoW 76VA,VB
0208 DABT 5HOW 7@VA,V8
O2OA 7AO1 VA=VA+O?
020c 7802 v8=vB+02
020E 1205 COTO 206
0210 8244 DATA
0212 2810
0214 2841
0:16 8200

Ihe speed and diredion oI motion
.an be manipulated with rhe inslruc-
lions nl 20A and 20C by chan8ins the

Aircr.r whilc, r!hrn lhc Drovkled
v dco sanrt* beconre r blr of ; vawn,

to r! lc !our o\! n
tr',!r.'nl Tlr' i' i. no laf8uaSc J.
r,.s.rlul .,. CHIP 8 wh ch cJ, 

' 
h.l..rn,

cd wirlr !!ch cisc. The funct of ot mosl
oi thc instr!.tlof5 cif b.r !rdcrnood
frou lh. t.rble. blr some nccd lunher
exph.rlion. Fir5l, I orighl bc dn dea to
re re.rd lhe CHIP-8 5!mnraq given

lhc dlsp iy in5lrucli(rr (D\YNi is rhe
fDrl imporrinl. lt lrerts lh€ screen a5;'
coo inrle grid ol rlots, numbered
t, onr 0 ro 6l (00-lF hei)iroih lell to r Eht
r.ross Ihe lcreen. .nd rrom 0 ro 11 (00,
lF hex) rrom rop ro bollom. Two
vrrrbcs or your (hoice are !s(l lo
spe( irv lhc coord niic! of .r symbol Io
hf drDiiilf(l rhe s\obol nray be anv
size up ir, I dots Jfios. b!"16 doti
(lown. L,rrger !!mbol\ nray be showf bv
u5ing ihorc lhan one DXYN instruclion,
po$ib ! In i loop. Virious lvmbols are
d{rrined by maklnS up.r paltcrn of bvtes
ind 5kring lhis dih ilons wirh the
program. A! an example, er us say we
wrnr ro show an "X', 7 t 7 dots in size.
Thu!, N is 7 Th.' scrcen coodinaies we
w ll choosc Io be vafiables !A rn{l VB,
i.o. X :A.rnd Y= I Thut the in5iru.lion
wlll be DA87.8!l hoN.loe! the,rler-
r)reter know wherc ro lirrd our s!mbol
pitrerna { 5pecii Indc\ v.Iirble,trlled
"1", can be sd ro poifr lo inyshere if
rh. borrom ,lk of menrory, using rf
ANIMM instruction, Lel us pur our
pillern ar locatlon 0,210 on\!ards, thris:

Io iJi5pliv thit p,rllern in lhe upper
lcft hand.orfe. ot rhe r..een. we
trould lnltiilize v.iri.rbles VA !nd VB ro
rero, nnd set l=210. Note, if N:0, a 16
byte pafiern w ll resulr The prosram,
with commenrs. is rhown below:-

Address ilinnry D.ta
0210 1000 001002rr 0100 0100021? 0010 j000
02rl 0001 0000011.1 00j0 '1000

0/15 0100 010002111 100[1 0010

Nore ihar the fi6t CHIP-8 in5tfuoion
,nusr be ar 0200 Th!, progranr is ex-
ecuted bv a CO tonr C000. which is rhe
interryeri'r ! slirrinS addrcs. Try sel
rins VA ind VB to dillerent nr in'r
!alues, rhen re-r!n rhe pfoSfam. Nol;
rhdr the\e valucs spccii\ th€ posit on ol
lhe uppef LH cofner oi the synrbol

An impo.hnl feature of the SHOW
nnru.tion is th;t li r symbol i5 dit

pl.ved and ir overlrps Jnother 5!mbol
ilre.rl) there, then rhe overlappinS
spot! arc e.ated .rnd virdble Vf (rhe
"11i8" lJrabe) s sel to 01 II no
olerl.p, VF=00 Thi5 lealure cin be
lsed to cnse a svmbo, bv lhowirg r
igirn il the same coordifnks, wirhoul
erisinB rhci!hole !creoI Lwhi(h can be
done wirh .' 00801. OI.ourc, )oLr hale
lo k.ep lfrrck ol lhe positrons ot ea.h
different svnrbol u\ed in ihi! way.
Viriablo VF .rn be used ro ree il rw.
obje.ts collidea, if an rnimare{l ,rime
An obiecr can be made ro move ibout
oi rh. !reen l)! er.rsing it and rc
sho!!ing ir in i new po!irion ea.h rrme
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0200 6A00 VA =000202 5800 vB=000204 4210 t=2100?06 DA87 sHo!\r 7@vA,v80208 F000 sroP
020A
020c
020[
0210 8214 DATA0212 2810
D214 2a44
4216 8200

Show 7 byte patlern

valuct which afe trdded. Note lhat ad-
din8 Ff is lhe same as lublradins 01;
(refer io a lexl on "two's compleminr,,
irithmetic) The motion c.n be slowed
down by pulting a rime delay inside the

The random byre seneraror in
CHIPOS is unique, and aahieves lons€r
sequences and hisher randomisat-i,rn
lhan con!entional soitware pseudo-
random seguencers by utilising the facr
rhp pro8cm b)rFs are 'lind-of' rdn,
dom. In a V\=RNDKK insiru.rion
(CXKK), a variable is set to a random
value which has been masked by (i.e.
ANDed wirh) a constanr (KK). Thus,
random numbers cove'ing a specified
range, rnd lallins into precise intervals,
can be selected. For examole, a C01E
insruction will Sive only €vin numbers
i. lhe r:nge 0 to 30 (00-1E hex).

CHIPOS ha! built-in patterns tor the
srmbok 0 ro 9 and A to F, and CH|P-8
providcs an innruction lo allow you io
di5play the conrenrs of any vdriable as a
hex di8it. Onlv the lean siSniticant 4
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birs.rereletant lor e\dmolp, ro(hoh l\2qdndD\\\,n'rrL.r'on'd'e\plcrn- rrol 4ll tPrutn lo rhe in\lru'lion
ii,f r,lr *i"" 

"i 
r0,".*;uidu,F"n ed.whiterhr.mdrbc.onru\insdii,r,r. ro ou,nE rhe pd,riLur-dr -Do' .rare-

f52g rollowed b\ a D\\5, $hF,e \ dnd ir m"lP. lor " \e,t \er\crilp lanEud8e d\ mpnr rlM\a\4i
i;,";;,i;;;;;,'; i1." 162o'"r.up t rouwll ,omeroappe d,e hs\rh,ns dr\u$Fd.rn rhe ld'r,reB
lo Dorn'l to lle.\mDol (orrc\pondrng A .mdll pdtl of d proSrdm .d lpd. pdrrtraph' \ rllu\lrared In InF torrow-

iJ 5''l i"iJ" "i ve ii.or.- - r,t,ro,r,".l ,dn b" a.;*."d 'er"rrl ire.proer"m plu' rhc u'e o{ rhe-rimer

Anoth€r useiul inslru€tion, FX33, lets times lrom different parts of a larger and lone Insiucrons'
!ou rrndrhp {-drqir dpr rmrl equirdlFnr protsrdm. turrher. d 'ub'ou'rnc 

(.n ho{ed+irr..Hdved(loseloot,anotrv
ofan\ \andbeje.s.tal,soLld,ro'eJ :rdl' o'hp 'JbroJ'nc 'lnosn r\ ro Jnder\rdnd.rr\ worrrnSs rne
b\re, in m.mo,i dr rh. lo,drron .ubourin" nc.r,ns Ld(h 'ubrou'rne proSram'ounr'dosnvr'!on\etrrnstr
iti", iri"i '" r. i" a''pt"r it,''-l-ori'i ;,.i;"; "i'h "'nLii nr '.,reo"n io de' r'l -'ho"'ng it dnd bleepins
.i,.il"i v"' "itf "".b rb b. t"m'tia, (00Et) so that, upon complerion, con- everv second'
arrh rnorhcr pdir ol In(lru.lion': l\55
and fX55. 0200 63FA V3=FA start counter at 250
'irlsi'iit* rt'" valua or vdriablF \ 0 0102 iJ.ro t- )40 poinr ro aorl)pd'e.
uD ro vx (incl.) and (ores lhem in 0204 t333 Ml=DEQ,v3 store oe( eq or v'
;,i.;',;; ;;;.'; l;,;l;";., l";-ed 0106 rlis \o:\2=Mr Lodd 'ame 'n 

o \0 v2

bv t. t\65 does rhp rerche, i p. rc-lodd, 0208 6418 \4-18 \Pr dr'pLd\ po(r'ron
rhe \rri"bler from m"rorv lhe.e 0,llA 6510 \5=10
Dowertul instructions nol only exlend 021C F029 l=DSP,Vo displav V2
ihe nurbcr ol dldildble \"Irble.. bur 02lf 222C Do 22.

"l,o let rou peaorr ard\ prorF(,n8 0210 ll2e l-D\P\l dnpldr Vn

Nore r6ar ln" poinrpr rlr du,o- 0212 2))t Do,22C
in('emenlssrthrh;'erwoin{r!,r,on. 0214 tt2e l-DsP.\2 dr\pd\vl
,. I is ddranLed b\ the nunber or 0.)16 222( Do 22c
i,,,,r,i!. ,i"i"i oi i"ja.a rr r, ozte 6@2 v6-02 hleap ror )'70 m\c'

o'olided rhar a paEe boundary F nor 02lA f6l8 To\F=v6
i,"'J. rn ;;ois" r" 255 bttes.) Allo 021c 6630 V6=10 wait lor 48120 msec

.or" tt'ui ir rjo. onlv "ne 
valable 02lE 1615 TlMt=v6 (lotal 1 sec)

tVOt i' aifectea. 0220 t6o7 V5=TIME ch€ck timer
We can therefore use 1256 to load 0222 3600 SKF V6=00

variables V0, Vl and V2 from memory al 0224 1220 CO TO 220

i ii*" i'ii i'""i."'tt ,,ed an F43j ro 0226 73Ft v3=v3+rF d€crement counrer
.i,ii" tt'" r,ii"ir J"",n"t equivalenr ol 0228 00E0 ERAST clear 5creen

varnmemoriarl,rhen\0,\lcnd\.? 0224 1202 GOIO202 rePFdr'
*.,.jra iii'J Litli' ii'. "l,;"j;.d'", orra DAs sHow s@v4,v5 subr' io show disi'
'1;nv'. and "units" kesp ) of rhe value 022t 7104 V4=V4+04 move "cureor" rr8hr

of v4. Th€se can be displayed wirh lhe 0210 00EE RETURN

Here is a substitute circuit for the 6875 clock chip:

J{J
,un be/o.e rhe /ulv;sue w d' duc to bF run on thc pre\'p\ 'he <horrdSe or 6875'locl (hip'be.amedppdrcnr' ]r (eem' rhar ir

.ould be rererrl months belote Motorola, ln.. tr54 rt "bte 'o 
rcr,o.e ,uppli.< ]n the mPdnttmc cie'tgnet M l 6auer na\

Dtoduced a sub'itute .t( uit t'ot I he 6875 usinq I heap and re"dily availablc ITI I'\' Thi ' cncuit mav bc bu t up on a )ma

,ection ot \ ptoboad and linlpd to the DRIAM Pcg \td d ttbboo Qble filed 6ith DII plut(t6-pintandr( 50.apl. In lhe
5875 pos ion. Ahen the ttmF t om",. the nL cn, uit (.n be dh, drdad a^d the 5875 pluSSed tn. tns,cdd No'P rhat InP tFrer

cirrultry nu' dl'o be.hanSpd rlightlt. a' notPd on the (n'un dbov"
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DREAM 6800 COMPUTER

While lhe above prosram se.ves to t,
lustrate some oI ihe lrickier CHIP-8
slatemenrs, il is nor a Sood example of
the power and etliciency of lhe
languase. To see lhat, one hds ro
anaJrse. more comple\, graphrcs
onenred proSram, \uch a\ dn animdted
video 8ame. I' i' Sood e\penen(e ro
"dis a\sernble" one or more or the
Sames Provlded, lo see how lhe
programmer lackled lhe problem. You
shou ld therefore deduce: whi.h
numbe6 are in(ructions and whlch are
dala; whar each !ariable is used fort
and what is slored in various memory
workspacest etc. (kaleidoscoDe and
TV-Typewriter nol recommen;ed for
starters.) flowcharline is also a handv
programminq lool t6al w;il inoeas;

I have presenled only a verv !kerchv
description of how ro wriie drosrami.
A lol of pracrical experience is rha only
way lo learn and become prolicienl.
Test lhe operation ot each of lhe in-
tlruclions in a sho.l routine, so rhal its
operalion be.omes clear. Before
altemplinS any complex video games,
try some ol these sinrpler erercises:-
1- A proSran that waits for a key

depression, lhen displayr the cor-
respondinS hex di8ir on rhe screen.
(LoopinB indef initely.)

2. Sdme a! (1), but rejedr keys A ro F by
rerurnrng ro mon|lor.

l. Show an 8 x 8 svmbol ot vour choice
on ihe screen and make it movelefi
when key 4 is held down and rishr
when key 6 is heid (ulins EX9E or
EXAl).

4. Make the abole I x 8 svmbol move
randomly aboul the screen.

5. ProgJam rhe game of NlM. Show 21

objecc on the screen. Two playerc
l:ke turns lo remove 1, 2 0r I ob-
jecrs. Player lo rake lan objedG)

6. Inrasin..4 x 4 sauare same board.
Ihe keypad is al;o a 1-x 4 marrix.
Program accept5 a hex key, then
places a symboj in coresponding
posrlron on screen.

7. As above, but airernalins berween
two differenl symbols.

8. lnvent a two-player gime based on
lhe abole principle/ and program
your computer to win aSain( a
hum:n opponenl.
Once you can do the above, you're

ready fo. Lunar lander,LlFE, Bla€kiack,
and olher favourites. Add a 2k RAM
board and you can try for CHESS or

APPENDIX: HEXADECIMAL
lheret nothins complicaled about

rr bur rmighr helprl youhadStinae6
on ed(h hand Then 

'ou 
could counr

Irom 0 to ls (innead ol 0 ro 9) be{ore
havrng lo use catry. HEX is convenienl
because each dieit can be reDrelenrerj
by exacrly 4 binaiy digjts (birr), wirhour
navrnS any m6srn8 codes orertraneous

DF(irnal Brnrry
0
I

3
4
5
6
7
I

10'll
12
1l
l4
15

The symbols A to F are used lo
denote the numerak 10 to 15. turtheF
more, a divides inro I exadly; so you
can represent an 8'bil binary number
with 2 her drsrts. wrrhout havrne anv
birs left o,erj irnl,te the OCTALibase
8) sy5lem, which hat had many
programmeA pulling our their hair'

easrri (on!erl between
binary and her, simply by grouping bits

Whal is 25Fb in binary?
26f0

Answer : 0010 0110 1111 0O0O

Whal is 01111100 in hex?
0111 1100

Answer = 7 E

As well, 16=4x4, and 4+4=8, and
PlAs have 8 bn po s, whi€h makes 16,
key keypads ideally suited. So HEX is
very convenient all round/ and ea5y ro
masler once you memorize the abole

EDITOR'S NOTt: Reaction to the
DREAM 6800 articles has been un-
precedented and it s€ems ihat a very
larse number of readers inrend
burldinS this (rr.uir. Unfo unarely.
there have been componenr shorta8es,
includrns rhe 6875 and rhe 2708
IPROM. Bur ir now seems (ar time of
writinS, June 26) that mon of thes€
problems are clo5e to solution.

We are intormed that prosrammed
2708 EPROMS containins CHIPOS are
now available tom Silicon Valley nores
and from All tlectronic Components
(formerly E.D. & E. Sales Pty Lrd), 118
tonsdale Street, Melbourne, Victoria.
As well, complele kiG for lhe DRTAM
6800 are available from J.R. Com-
ponents/ PO 8or 128, Eastwood, NSW

1010 A
1011 B
1100 c
1101 D
1110 [
'I11 1 F

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001

HEX

i
2
l
4
5
6

I
9

2122.

DREAM-6800
cHtPos

Software Manual
Fully comment€d program listing
plus useful data and
'DREAIVIEUG' routine. A musr
for machine-code programmers.
Send cheque or oostal note for
$5.O0 to:'

DREAMWARE
PO Box 34il

Belmont VIC 3216

COMPLEI-E POWER
SUPPI.Y KIT

ii.tl atdr: dt!l all e\.jtr'c:;1n

DREAM 6800 KITS

1: p.r ! sr

J R COMPONENTS
PO Boi 128, Easlwoo.i NSW' 2122 Phone (02) 85 3976 Counrer Sales

fronr Pre Pak Electronics, Tla Pa amatta Boad,
Croydof NSW Phone 797 6144
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