
Designed especially lor bqinners

DREAM 6ffiOO
Talks directly to your TV and is
programmed in a high-level language!

Are you one of ths many peopl€ who have been turn€d olf
microprocegsors and computers by all the complexity and never-
endlng jargon? Well, herg is your chance to really start learning
about the subject. This simpte and easy to buitd aomputer cosG
around the $100 mark, yet talks dtrecfly to your TV without the need
for a costly video terminal.

One of the other blg features ls th€ buitt-in cassette interface
whlch means you can stor€ your programs on any cassette
rscorder. And there is a whole raft of sample programs to get you
started. All you have to do is punch them in via the hexadecimal
keybosrd. In no tlme you'll have a whole library of your own
programs, easily accessible on cassettes.

So start reading now. We've even provided a comorehensive
glossary to help you wade through all the jargon which is inevitable
in thjs new and exciting field. The title of the computer is itself a bit
ot Jargont DREAM 6800, which stand6 for ',Domestic Recreational
and Educational AdaDtive Mlcrocomput€r ..."

Now we'll let th€ deslgner, Michael Bauer, of the Division of
Computing and Mathematics at D€akin Untversity. te his story.. .

pldys; teaching younS chitdren
er€menrary arithmeric; practisins
morse cod€; rimins events In tha
kilchen; hexlbinrry {variabte base)
carcuralor; merri. conversion5; bar
chartsj simulations {like rtrE); dara
communrcatrons erperiment5; erc.
tducational insrrrution, wi iind it
h,8hly motivarional for Inrroductorv
machine-kvel programming co,.rrei.
rr s a|'o a 5eaous comput€rl

HARDWARE SPECIFICATION
* Ptocessor: Motorcla M68N.
n Clock: M6875 with 4_00MHz

* RAM (On-catd): lK x 8 (2 x 2114)
Off-catd expan\ion to 32K.i ROM (CHIPOS) 1K x I (270&.

'd Display: 64 x 32 dor matix; each
dot k 4 W lines squa.e. Usee 256
bytet of RAM at loc. UN fol
rcftesh by DMA.
Vicleo output: 1vp-p @ Z5 ohm. .* Input/Output: One M6821 PtA

- Hex keypad (16 keys jn 4 x 4
matrjx) plus 2 extrc keys, func-

- Tape I/O: 3OO Baud;
21oo/12u)Hz FSK; Out: o.Svpp;
ln: 300mV - 3vpp., RTC timer inte upt: 50Hz

-Audio bleeper 2400/1200H2 (8

- Display/DMA enable-disabte

* Add ext.a PlAs, ACIAi, etc,
|9ithout any additional lo1ic.

tr Power requnements (woitcasd:
+sv (1A), -5v (100nn, +12v(700n.

NOIf
P9w9t supply, keypad and Iv RF

modulator arc off-.ad extras.

5urpriiinS ri it m/y r€em, the.e drc 2. A more u.ptut di.olrvr Chunlv
ver) Ies 'o{dlled hobb} compurer\' grdphk. ourpur ro your cbtour o, B8W
whi.h inerpenrively \drirfy the needr.of lV gi!in8 a 64 \ '12 dor mdrfi\ dirpld).

:i:,::'l:t'J,.i?T:;:fli,',lllE;lli: , Bere' \or'wd,e: As \&eil J'he
iig, iboo-or. lili-i, vi;ii;:;;';ll.r u\udr operutins-sv{em o' monito' ru''
o, i aestc sv,r"- wirh cRr re;minat. eumine rnd 

'lepo(it

[:i "rr i:h*ji:rir:xtiiii! i1{,fl'",,i]t,1isf r"ri,oli,"#r"j

:;:*nl tl lir'r:ff :'i irl#t i,'ij;:!ii1",'.T rl[:r^:r,r .;
;:n":$"k"!:, rf *i::R, i.:.e:i i':"1::{{ *, fl:ii'11''"'1rJi,
iT.:X":":i,i.,"1il",:,,?j;oj;;"i i"J,l "i:j:lltr#1,,'Jf,:" 

?::t'"Ji"I
niehr for dav. on end. ha"il ii!",nbri"" LrirP 8 k inddequd'F

/ irdi.ulour ma(hine.ode oroeram 15 4 Wider dpperl: People nol Inro

il,J ;::::ti:"3:',,1t;l' :.';:f,rT; ii'"',i;i{;%63tfllt:f,#: I :l:..1 i$
dnimated vidno sdme i-n d hiqh_le\et 8dm.) dnd orher pfogrdm. hr!e
languase like BArIC shnh wi-:n r in- rrr€Jd) b'en sritlcn in CHlP 8, \o
venred fo, 

'hdt 
purpole in rhe t"\t yo-Urr Dq rble lo 'mpr.$ vour'rnon-

pla.e for d 'e'rindl ihar onlr dnolavs D€rrF\er lrrpnd( 
'i8hl 

dsa). And tou
rlohrnumpri(s. hon I herr lhF old: "Oh )e.h, bul whrl

Here,s whar the ,,DRt{M 6800,, does it do? . dnd ,imiJdr phrd.e\. I hir is
home video computer has to off€n- a tun computerl

1. Lower cosl: the pa sshouldcome s. Ihere are hundreds of
to about $100. applicirlions: TV Sames; adverthins dis-
82 ETECTRONTCS Australa, M8y, 1979

Right about now the sc€ptics will b€
sayins: "8ut rher€'s onlv lK ol RAM
and rh€ video refr€sh bufler's sot to be
in th€re somewhere, and a scrirchoad,
and a srack or rwo. ..sood erieft there
wonl be €noush lefi for a p;osramj tn



l

Sun?ravurc stalfer Adriane Hill puts our prototype DRTAM 5800 through its paces with a random number disptat'

fact, rhere are 640 bytes free. Thal's
cilher a damned lonS machine-code
pro,lram lo hand-asemblc, or a 320
stalement CHIP'8 Drosram. Mon users
will find this m6re-than adequate.
CHIP-8 is a lot more memory-e{ticienl
lhan BA5lC, asuming the appli.alion is

Brdphics orienred and does nor require
any neavy numDercrunchrnSi or rerr

For exp€rimentere, there dre a few
spare l/O lines on rh€ PIA and thc
synem bus is lerminaled on two 16-pin
sockers allowin8 memory and l/O ex

Morr hobby computer de!Bners rake
adlanta8e of rhe Incrcase in \ophis'rca
lion and lower.o!r of hrr.lwrre ro
produce a mor. powerful sy(em for
lhe same pri(e rc carlipr de\i8ns. The
DREAM-6800 philosoph! i5 lo rerain
the meek procesor power and snrall
memory size of pasl gen€rations, bul at
a much reduced co!t, and io more
effectively utilise the available memory.
This is not to imply thal the '5800 lacks
poweq il k a superlative 8'bil MPU in

SOFTWARE DESCRIPTION -cHtPos
Q: "Wh€n is a computer not a €om-

Ai "When rheret no software lo go
with it."

CHIPOs packs aboul as much into
1024 bytes as is poesible. The monitor
and interpreler rhare many sub-
rourines, such as the keypad encoder
and display routines. There are tour
commands, selecled by the function

key (FN) followed by a hex di8it, vi.:-
IFNI I0l Ior memory modif y

("memod"): allows RAM conlents ro
be examined or chanSed. rirrt, a 4-
dieil hex address is keYed in and
appear, rn rhe display readour. The
lFNl l€y i5 used ro srep throuth
memory, each byte beins displayed
one by one. To wrile data into RAM,
a 2-disit numb€r (one byte) is
entered, and the address is in-
cremenred automalically.

tFNl [1] for tape load. tint, "memod"
(above) is used to enter the besin-
nine and endrns locahons of the
blo;k to be loadad lor dumped), at

lFNl t2l for tape dump.
tFNl t3l for "CO". ri6t, a 4-di8it slar

ring addres! ic enleredj e8 C0O0 to
run a CHIP-8 proBram. (Thi5 addrels
is remembered for subsequenr run!,
unless memod k used in lhe mean-
time.) At any time, the resct k€y IRSTI
may be used to regain monitor con-

Thafs iti vou've learn€d iust aboul all
there is lo know in order to ent€r,
verify, save, load and run any program.
Detalls of how to write and debus yout
own CHIP-8 programs will be Siven

For advanced users, CHIPOS has
been written with flexibility in mind.
.alk ro over 17 useful CHIPOS 5ub-
routines can be made from a machine
code programi eg, erase the t(reen, frll
rhe s.reen, 8et random byre, d|splay
her digir, con!err byre to decimal,
5how a userdefined symbol up ro 8r16
dots, set display coordinates, lurn

s.reen onlolf, input a key-code, mak€
a bleeD, dclay 3.13 miJliseconds, test
keypad status, input byle from 5erial
l,/O line (lape port), oulput same, waii
for frame sync inlerrupr, relurn to
monitor, etc. A user can load his own
machine-lans!age debuggins urilily
(DREAMBUC!) in RAM aI OO8O. A
software interrupt causes a jump to ihis
Jddres!. A llpical debu8 rouline would
rhen displJy all reSisrer conlenl5.
Funher, rhe IRQ leclor ie in RAM, so
rh.r a user can 5upply his own inrcrrupt
(e^rce rourine. This tearure is handy if
vou wanr ro nroPram vour DREAM-
6s00 a5 an'intbJliienr alirm clocl', or
if you wanr the kaypad to be inietrupt

Dont worry if the last paragraph
made little s€nse to you, b€cause most
ot those subroulines, and many ad-
dirional ones are far easier to utilise via
ihe CHIP-8 interpreter, which us€5 a

two-byte "macro" instru.tion to per-
form anv siven rask. Add a f€w morein'
srru.lio;s"to do arithmetic and losi.,
perform conditional branchinr, and do
loads/store, on the variables, and
presto, you've got a high-level com-

CHIP-8 LANGUAGE SUMMARY
cHtP-8 was orisinallt de'veloped by

loe wei!becle';t RCA Lab, {USA),
primarily lo allow us€rs oi. Iow-cost
microcomouters to wnle therr own
vrdeo eame oroaram5 wiihoul lh€
redrum-of hand tssembLnB ma(hine
languaSe programs.

cHlP-8 does nol use an erpensrve
video rerminal like BASIC, bur rilher a

low'cosl inl€rface to the processor
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.DFEAM 68@' COMFUTEF

Herc is the complere citcuit ol the DREAM 6800 minus the powet supply

which produces a ma$ix of dor5 (64x32)
on a TV screen, €ach dot beinS a bir in
lhe syrtemt RAM. Nor is a full
typewriter-slyle keyborrd required,
since all inetructions dfe coded in he\'
adecimal, and entered via a hex

CHIP-8 produ.es quite compact
program, for video 8ames, Sraphicr,
advertising displays, animations/
simulations, €ducational lests, drills,
and 5o on. A farcinatins video
kaleidoscope program requirei only 60
insfnr.fions. An .nimare.l tlFo.hi<iile

intercept program, with on-scr€€n
decimal s.orinB, requires only 10a. A
rank batlle gdme easily firs Inro rhe
minimum (1K) syslem.

CHIP-8 is an interDreler, ROM-
resident wiih the operatlns synem. The
user's proSram instrucrions reside in
RAM, sta.ting at 0200. Each sratement is
srored as 4 her diSir! (2 byte\r whi(h are
design€d io be easily encoded by hand.
Th€re ar€ 33 innruclions in th€ sel, in-
cluding No Operation (0000) and STOP
(F000).

The language provides 16 one-byle

variables, VO thru VF, which can be
manipuJal€d wirh a variery oi
:rithm€tic/logic and condil io na I

branching inst.uctions. A l2-bit pointer
(l) index€s memory locations for
load/ltore and display instructions. This
dllows multiple sels of variabJc5 or atray
oro(essine. CHIP-8 is limiled lo lhe first
aK of mehorv, because of rhe l-disit
(12-bit) memory operands.

The SHOW instruction take5 N byies
from the location at l, and wrires them
venically into the dirplay refr€sh
buffer, usins the vrlucs of any two
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varidbles as the x/y €oordinates of the
5ymbol. tf an attempt is made to write
dots on top of existing dots, then the
overlappins area is erased and variable

A hc\ numeri. drSrr lLontenl( of any
varidble, LsD) can be ditplayed bY
precedins a SHOW instruction (DxY5)
wirh an l=DSP, vZ lFZ29). Ihe
MI=DEQ,VZ inslruction stores lhe l_
drHit lunsiSnedl decimal equi!alenr ol
variable VZ in memory at L

Additional instruclion, lel you make
a bleep of variable dur.tion in lhe
5peakor, presel or test a timer (a

variable which i5 d€cremented every 20

millr(onds). inDur a dicrr f'om rhe 5ole acce\< lo the memorv, whi(h is

lpvord. o' (imoli re5r to iea 
'f d sivpn held in read mode Th€refore, no in-

kev,' bein" pieised. " termedrare buffer sro'a8€ it req'iired,
3ubroutine neslins (o 12 level<, and \u(h d( d reci'.ulatint reSister, fot dis-

rall. ro mdchineja-nruage progrdm\ play Fl'esh
are catered for. cHiP-t !ub'otriner Ihe compromise is berween picture
mr\ (all mc.hine (od€ \ubrourine5. tile dnd pro(ersor throu8hpul lne

.ho..n fo.mdl of 64 x 12 doG has
THEORY OF OPERATION ie,lrar advrntases aparr trom vtp (om-

The dp'pn is cenrrFd on the video pdribilio somaor the '(oin(idences"
,nrerldce,;hi(h \hd,es borh RAM and dre incredible; €t:-
rime wrrh rhe Dro(e(sor. The pr.ture i\ 1. ThP clocl Irequencv worked oul to
rcrire for 12s oul of d roral of Il2 lv be 1.998 MHz (for 50.00H2 field
line!, $hr.l' rs dbour 40" 

" 
or the f.dme. freq.). and lhe M6875 h.1 an a!'xiliarv

Du'ine lhis rime. rhe MPL i- halled dnd 2.00MHr otrlpul
rhe vrieo di.p,ay generalor (VDCr has ). 64\32 = 1096 bic = 256 bvles = t

ETECTFONICS Au6lrali'' Mav' 1079 85



DREAiI 6800

pJBe, e one of 255 bltes .Jn be
5ele.ied w th .'n 8-hir addrc's,
rhcrebl Bro.(l) \i,nplifvinB ihe dr!
prav onr.r 5on$ rre.
In order to produ.e square do1s, rhe

wi.lrh of ei{ h dor h.d k, be 0 5 ure.
(hen(e 2MHz clock), bul a (dndard
video I'ne is 64 ulec making rhe lotal
line 128 dors wid€ r binary muili-
ple, rhor !implifyinR lhe horizontal

(l.rrvinq ,109,, o{l the M6800'5 eticc'
lrve t)ce.l nrrke! neslisible.lifference
in lhi5 dpplicarion. lf fact, lhe 6800
CHtP-8 inlerpfeter runs laster th?n the
Cosmac VlP. To keep eleryone haPPY,
rhF VDG can be turned on and olf un-
der Drosram control to allow max_
imu;, u;inter.upred MPU speed when

vidco i' produ,i.l hl loadnS a

Ddrrllel,rn erial aur shilr r"sisrer (lc7)
;irh r byre of RAM, lir rhe d.rra bu'.
The birs arc then .la.ked our in.lcom
bin€d wirh svn. \iFnas io produce
comDosile vidao. A sAl of counier {lf!
15, 14, 13) are responsible for produc-
inq srnc pu sos, rnd {nr suptl)ing lhe
RAM .ddrcss ror ea.h b!re This ad-
dre$ is iroDlied lo lhe svslem bus via a

,er ot r'isr:te buffe6 (1c5,5), which are
cnabled by lhe bus-avaiable {BA)con-
lrol line.8A is pul HIGH by lhe MPU
atter a HALT requen, tellinS that lhe
addrels and data busses from th€ MPU
are floarins (hish impedance nale)/ and
can be used by olher devices (et lhe
VDC),

Horizonl.ll limins is Produ.ed bY
counrinp dots (2MHz pulses). When the
.oLrnlcr;.re resel,lhe firn byte k beinS
addressed. Ihi\ byle is rhe upper lHs ot
lhe actlve piclure, whcre a syn. pulte 

'sNoT reauired. So a sal€ (lc15a) looks
fdr a sei of condirions which wil rell
wh.rnn horizonlal5yn. polsc is nee.led
Bv a welcome (oin.iden(e, lhe PUbe
oirr of this sate rs 4 |eF. lonB, whirh i\
near cnouetr ro rhc derrred 4 7 use. rol
HSTNC. The pulse oc(,/rs on rhe 88rh
dor iftef rh. starr ol lhe a.lite porrion
of the oidure. Now we need a way lo
blor oJt the unwanled pa of lhe pic-
lure. Only 64 of th.e-128 dol positions
are valid piclure clols.

The counter output called H64
chansF( \r.,te every 64 dor po(irion5,
and thus can be rspd for a CannS siSnal
to enable ihe pi.lure during th€ first 54

Heret where comPlicalions let in.
we hale ro allow 450 ns RAM ac.ess
iime, and allow for lhe Propagation
.lelav in rhc shill resister, between the
instants ol \upp\ Ints a vil,d addrecq rnd
rc(eninq viLd dara This prdhlem wa(
solvcd by delayint rhe Hg sitsndl wirh
an RC delay network.

Due ro ih€ low rhreshold of TTL

different raies of rharge and dischdrge
w€re necessary, hence lhe cxtra resrsror

and diode. Havins d€layed and in-
verted H64, a suitable "horizonlal-
enable" siBnal (HOR-EN) has been
derived. (Refer timins diasram.)

ve i.il rimins L derived bv countins
HSYNC pulses. -A field is composed of
312 lines, which js 78 rows of dols. Only
ihe first 32 rows are valid picture, so a

verrical enabie sisnal IvERT-EN) can b€
formed by Batin-B Vl2 and VA. Fi€ld
syn. i. rierired by loolinS for the 56rh
ros (lC18i) in.l using rhie lransition lo
r,'{: , ,)ne shot {lC19b) of aboul l0o
u5e(. The vertical counter (1C13) is resel
on the 78th row by another tale
(rc16b).

The ve ical enable risnal s€rv€s lwo
tasks. Firedy h masks oul the unwanted
paft of the picture in lhe ii€ld, and
secondly il serues ro HALT the MPU
durins ihe time that display refresh is

required Note rhJI VERT-tN can be
pri!ent€d irom BoinB HIGH
rhoscther, by rhe DMA-tNAB siSnal,
allowrns <oftware enable/dit.ble of lhe

Let us now focus our attention on the
Input/outrlut inlerface, controlled by
anM6821 Peripheral Inle aceAdaptor.
Whoever deriened thi5 device it a
wizardl ror stariers, every individual bit
.an b€ set up lo beeitheran input.orin
outpur/ under proSr.m .onirol, 

'n_clud,ns two conlrol lines. Next, the B

side porr i5 Trirtat€ (the linesfloatwhen

oroqrammed as inpurs), and the A side
has-intehal 5k pullups lor ve6arrliry
The conlrol line5 can be p.osrammed
ro be flage, eenses, inlerruprsor strobes
tn lhis parlitular applicalion, th€ dala
and control lines are all functionin8 in-

The tap€ inlerface is a ,imPl€
freouencv:shiit keved (FSK) modem,
which u5;5lh€ "Kansas City Standard"
lreouencies and data rale 124W1200H2
(d 3oobirs/s€c). The modulalor ir a 566

function senerator (1c24) which free
run, ar 2i00Hz, unless the 5erial data
out line (P8O) i5 LOw. Then, the con-
trol vohaSe on prn 5 i! (han8ed ro
produ.e 1200H2, by lurninB on the
irinri$or. This transinor i5 wired in lhe
"inve6e switchint mode" {upside-
downl) to eel a lower Vce(sal) The
rriangle waieform change, Sracelully
from one frequency ro th€ olher,
thereby producinB an id€al FSK output
ror raprnS.

Usnc suoolv voltaRet +5v and -5v
on the"s65 ;iv€! TTacompatabilirv f or
bolh !oka8e control and squ.re wave
oulout. This oulpur drlve5 a speakef
when ic enable line (P85)', HlGH The
rD€ak€r i! inhibired durins |ap€ l/o bv
Lirne the same line that inhibits the die'
olav- (C82) The main use for the
ipeaker is .s a "bleeP€r" to
aiknowled8e valid keystrokes.

The tap€ aemodulator conlists of a

comoarator (1C23) to squdre Lrp lhe In-
cominq sisn.l, followed bY d Pulse-
widrh dilc minator (1c22,21). The input
riSnal from th€ lape deck should b€ in

TABLE OF CHIP-8 INSTRUCTIONS

BMMM
2MMM
00Et
]XKK

5XY0

6IKK
CXKK

8XY0

8XY2

fx15

fx29
FXlt
Fl95

00E0

DXYN
0000
F000

COTO MMM
COTO MMM + VO
DO MMM
RETIJRN

SKf VX : KEY
sKF VX + KEY
Vx=KK
VX = RND.KK

VX = TIME

TIME : VX
TONE = Vx
l=MMM
I : DSP, VX
Mr : DtQ, VX

ERAST
CALL MMM

NOP
STOP

lumD ro inrlruclioD al locatio. MMM
Co;pured GOTo, Jomp lo MMM + vo
Do CHIP-8 subrourine al MMM.
Return trom CHIP-8 sub.ourine.
s|lp nerl Inslruclron M = Kk (her)
5[p it Vx NOT = kK.

Skip iM NOT = VY,
5kip il kev down = VX; no wait.
Skio ii kev NOI = VXi no wail
Araisn hei consl.nl XK to vriable.
cer-random byte; AND wilh KK
Add (21 comp.) K( to Vx.

Loiiiral OR VX with VY.
Loiical AND VX with vY.
AJd VY ro vxj ll resuh >Ft, vr =1
Subrfact VYi It VX <VY, VF=0, ehe 1

Cel cutrenl lim€r !alue.
lnolr her kevcod€ (wait for keydown)
lnitialize timeri o1 = 20 millisec
Bleer for 20 r Vr mill'teconds
5€r hemory inder pointer lo MMM
Add V)( to memory pornter-
set pointer lo show VX (LS digit)
sto.a l-diRn decrmal €qui! ol vx
Store VO ihru VX ar li ll = | + X + ll
Load VO lhru vX al l; (l = |+I +1l

Call machine-.ode subr. (MMM>200)
Display N-byle pattern al (vx, VY)

lunp ro monrlor lCHIPOS)
(l,Y,N .nd M afe arbitrarv hex diSits, O ro F.
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the range l00mv to lv p€ak-io-Peak
(l00mv to 1V rms). Ih€ square wave
output (rom the 741 lri88er5 a one 5hot
whose period is 3/4 cycte al 2400H2, ie
112 usec. The same square wave rs

5ampled by a D-rype ,lip-{lop when rhe
onF-shor hm€s oul. lf lhe signal w.s
low at this instanl, then it must b€
2400H2, bur it it wa5 srill HICH, ir must
be 1200H2 (see diasram). H€nce th€
demodulated sisnal is th€ invers€ ouF
DUr kom rhe ffip-ljop. Note thal rhe
Schmru-tnsser faciliry oI lhe 74121 is

elploiled, i;r added norse immunrry.
ihe task of convertins 8"bit parallel

datB to an asynchronous serial bit
nream al 300 8aud, and vice-v€rsa, is

done bv sottware in CHlPOs. Thus the
tape modem may b€ disconnected, and
P8O,P87 used as a serial data com-
munications porl, ifsuch an application
6 enviraqed (es'tmarl" lerminal).

operaiion olthe h€{ keypad i, very
simele from a ha.dware point of view.
Noimally, the rows (PA4 ro PA7) are
outputs, held LOw, while lh€.olumns
(PAo to PA3) afe input5, held HICH by
internal pullups. lf any key is pressed,
one column musl go tOW causing a r,s-
ing edSe at CA1. The software en-

codinS routine then can delermine
which column went LOW, then reverse
the roles (ie data directions) oi the
rows/columns to d€lermine which row
is active. This proSram incorporales
debounce and eroFcheckins 5e-
quences, ensurint ultra{eliable func-

Tht IFNI key posed a sPecial
problem: how to delect closufe ol an
SPST conract withoui getting boLrnce or
noise, ind wilhout inttoducinS an exlra
chip. The final solution was a

5(hmirt-lri88er made rrom a sParc
AND-8ate wirh feedback.

ELECTFONTCS Auskalia, May, 197€ 89

Here is a substitute circuit for the 6875 clock chip:

"""----1" t--'.
+!t

tust before the July itsue ||as dueto be tun on the presses, the shortaae o16875 clo(k chip\becaneappatent lt seems thal n
could be several nonths belore Motorola, tnc, USA b able to restote supplter. ln thc mea'rtime, ctesisner M l aauet has
Droduced a substituG cicuit fot the 5875 usinAchea? and readilv available TTL lcs.Ihis circuit nay be buill uPon a smalt
,cr tion ot \ prcbodtJ dnd linked to ,hc DRt \M PCE \id d t,bbun ebtc ti,tpd 6ith Dtt ptugtl6-pint rnd /C .o.lel.,n IhF
6875 poition.14 hea'/re rtmc.ome., fhp nl .n.u."nlJc'Ji-atdcdaFdthPbETsplussPdin.rnrFddNotc,hdrrhprc\el
cncuirry mu,r rho b. , hdasFd d'shr/J d" notcd on,hp nti dbuvp.
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