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Crom em co's popular BY T ESA V ERYY have your ow n PR O M  program m er. But transfer of the com puter R A M  content
m em ory board gives you tw o of the it's so. A nd il savesy ou up to hundreds to the B Y T ESA V E R TM PR O M .
m ost-w anted features in m icrocom puter of dollars, srnce you no Io nger need to So you are ready to go. Y ott don't

w ork' buy one separately. even rjetd a keyboard. Just sef the
(1) a sim ple, easy way t: store your The built-in program mer is deslgned com puter sense swltçhes as Instructed

com puter program s în program - 2708 holds IK bytes, fotlr tim es tbe T ransfer of m em ory content to
mable read only mem ory jty of tjje well-known older 1702 PROM ('fburnlng'') takes less than acapac
PRO M . pRo M (yet cost-per-byte is about the m inute. The BYTESAV ERTM software

(2) a PROM memory board with sam e). The 2708 is also fast - it Iets controls computer Iights to verify
1er w ork at Its speed com plete and accurate transfer of

the capacity for a full 8 K bytes Your com pu
f PR O M  m em ory storage. W ltllout â W âit state A nd It's m em ory conteat,

(' f
-  . .  .  

jow wpow ered. W ith 2708 s in all 8 T he softw are also program s any of
Sockets, the BY T ESA V ER TM is stlll the other 7 PR O M  posltions in the

ECO N O M IC A L w itbin M IT S bus specifications, BY T ESA V ER TM as readisy as the flrst.
Y T ESA V ER TM Is both a place draw ing only about 500 m A  from  the A nd w hen used to transfer

T he B +8V  bus
. 

A  com plem ent of 2708 inform ation fro m  the B Y T E SA V E R TM
and a w ay to store program s y.M jts pjko M s to : A M  the special deslkn ofPR O M S gives the BY T ESA V E R ,
cconom lcally It transfers program s fujs 8K

. 

capaclly the softw are allow s Ioading â Iârge
from  the non-perm anent com puter fj as 8 x BA s lc in onepfogram  suc
R A M  m em ory to the perm anent PR O M  second.

TM o nce HO LDSO -R-G E .?...B-Q.QB-AYJ
m em ory io the B Y T ESA V E R .
your program  ts ln thc B Y T E- T he B Y T ESA V E R /STM 8lk-byte A v a l I

- A BLE xow -. s 1 O RE/M A I t.
SA V E R TM , it's protected from  pow er capacity Iets you store the Iarger and
turn-offs, întentionat or accsdental 'rhe more powerful prolram s 8K. BAStC, ym jjt 

, . . . . . sjgjTM fb r exam ple easlly fits ln the BYT ESA V Eq
pR o M s used w lth Bv 'rEsA v E lt are BYTESAVERI'M capacity of 8 eao Ms

.  

tMndel ZKBS K)
tlv  erasable and can be useu again andin o ne IK pRo M w ill hold m any gam es SYTESAVEFTM assembled . $295
aga . >The BYT ESA V ERTM itself plucs 9UCh AS Crom em co s DA ZZ LER-LIFE (Model 8KBS-W )
dlrecîly into your Altalr 880'0 Jr or DAZZLE-W RITER 8YTESAVERIm jllztl dvallable wlth one Anftware
IM SA I 8080. propremmed 2718 PROM (Instepd ef 27* ) @ $220

N O  K FY BO A R I) N E F D F D (kIt) or $320 (pssem bled) BYTFSAVER wftll f10

PR O M  PR O G R A M M E R j)e B V T E SA N E R TM com es w ith Ajdo cnal 2724 I,$5p
, addltlonal 2708 Is $?5T

M any people are surprised to Iearn special softw zre program m ed into a ., ,,'TM ou also 2704 PR O M . T his softw are controls See Grdering lnfo ()11 back cover.
that in the BY T ESA V E R y
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See px 8 for special Joystick console with
audio output. U se w ilh this analog 1/0 .

A NA LO Q  A yA uo e
INPU TS o lypuysBAM PLE

-
2 X  V g 5, vC O M PU TER C O V PU TER & -
TO  yo+ z x  g INPUT INPUT Q UTPUT HC LD

B UFFERQ PO RTS PO R T: C 1%t U1$6 + 2 N  V

N  

N

Jo sf3-rlc Ks 
o sclukosco prs

pqzssb lqE 'rRA rlsoucEas 

R ECO RDE RS

GAM ES z ''N x .
/'k DATA 'I'E AMINAC.S

M o tleMs 
M grzqs

pRocrss CONTAOE DEVICES q) q ga FAR:
8 M : u I F; 1 E Fl s Z X  D. -'-(n k. p a f N r EE a s
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N ow you have a w ay to get analog speech recognition, speech and m uslc blocks of 8. Sam ple-and-hold clrcultry
inform at'lon into and out of your m icro- synthesis is used to t'latch'' the analog outputs.

com puter lt's an easy, fast, and unbe- 'The D +7A  jets you Input and output LO W
- P R IC E D

lievably Inexpenslve w ay. analog data w ith al1 sorts of devlces: -
It's Crom em cfz's new D+7A TM hlgb- joystlcks, harn radio gear, m easurem ent T he 1ow  price of the D +7A  is a result

perform ance l/O m odule whlch pves instruments, fnachine tools, transducers, of Cromem co's design Ieadershlp. The
you: control system s, m otors, recorders, and D +7A  and aII C rom em co peripherals

@ 7 channels of 8-bit analog-to-digital Plotters, to nam e fust a few. are of advanced com puter-grade quality.
ion (to input analog data to The D+7A is solder-masked and psinted

co n v e rshe com puter) xo IZUR-I-I-IrR so F-rw AaE NEEDED With full legend for easy, error-free
t* 7 channels of digital-to-analog con- - -  - ' ' - asgerriblY

ion (to output tom puter data Tbe D+7A I/O plugs directly into theYers AT CO M PLITER STO RES/M A 4L
ln analog form ) Altaër 8800 or IM SAI 8080 m icrocom - - - - -

* an 8-bit parallel 1/o port to jnput puters. Analogsigna! raage lsfrom -2.56 You can get tbe D+7A at com puter
d output data tn digîtal form to +2.54 volts tzo-milzivolt increments) stores in either kit or assem bled form .

a n* a fast convcrslon tlrr!c of 5.5 rrlrcro- 0f1 both inptlt and output sides. O r order d lrectly by m ail from  C ro-
Sim ple ''Input'' and ''O ut ut'' in- m em co . D elivery Is from  stock to 30

seconds. $(structions initiate A/D converslon and days. The D+7A âs certain to be popular
read in or out the enstzing 8 bits of data. so order now .

A  M U LT IT U D E O F U SES N o further softw are is requifed
. D uring rs fjo jjj . . . . . $4450+7A

Tbe D+7A makes it easy to use your conversion the D+7A holds down thef the jobs you want It to com puter 'flteady'' (ine. D+CA'-M l/0 assamblscl . . . . . . . . . . . . $245
com puter ordo- such as process control, digttal A ddresses of the Jnput and outpllt Eacll :+7A lncludas a cnnnector tn cnn-
filtering, gam es, oscllloscope graphics, ports a re jum per-wire selectable in nact to the 8 inptlt and 8 outptlt ports.

. 3 *



F  = F H

4

iv

/

. =  
J

).a

4/>> '(

* )
J

J
X .

.p.p'ëk

w x
/'ff

41&#;r .j,jp

) 11 * ?$.,,;,- o 'A.
i .'.,

) e .t vj / s '')p.,>

ler '-ZZ
. . . a m icrocom p utef inleffaee

lhat Iets a eo lo r T V

be youf com puter display term inal

@ inexpensive * for hobbyists

* unbelievably ve/satile * fo r engineers

* beautiful d lsplays * fo r educalo rs

of com pute r gam es @ for business

Crom em co's new com puter/tv interface circuit lets N EEDS- O.N.LY-7K M EM O RY
you have a full-color com puter display term inal for Iittle tm terT

echnically, the D azzler scans your com pu
m ore than a black-and-w h ite term inal. jng djrect

- m em ory access (DM A). lt form atsm em ory usThe Crom em co interface also Iels you do vastly m ore 
jj w  screen to give aeach m em ory bit into a point on t e

w ith your color term inal than you can do w ith ordlnary j ag x jza
- ejem ent picture. O nly a z K-byte com puterbl

ack-and-whites. ks required (only 512 bytes for a 32 x 32memory
We call our interface the TV Dazzler'm . lt consists of jgture)

, T he quality of the pictures is evident ln theP
tw o circult boards that plug directly lnto your A ltair jjotos

.P8800 or IM SA I 8080 com puter
. Tze oazzler'm output is a video signal that qoes

directly to the tv video am p or to the antenna term lnalA LPH A N U M E R ICS PLU S A C T IO N
. A N D G R A PH IC S

through an inexpensive com m ercially-available devlce.
T he D azzlertM m aps your com puter m em ory content pEx sjv E 

-  A N n so  M U C H B ET T E Rl N E X
onto your color tv screen in full co lor.

T hat doesn't m ean Just that you see alphanum erics in Y ou can see from  the Iist below  that the D azzlertm is

celor. You can display any inform atjon in m em ory. And little if any m ore in price than an ordinary b/w interface
do so in color. or tv typew riter. But it does m uch m ore.

. 4 .
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r k' J/ap/t;.p pattern ob tazned durlng fz A n exum pte uslng Lrclm gv co Ax D A Z Z
.

LL Top ?tlI/r hnes show range und sly/d of
Jeo exre of the com puter élzz/e L /JT M A TiON software ,4 second rcpe ( '# J- alphznum encs obta:nable wlth crom em .
from Crom em co software (below) I))s gentq M artsnt '') wJs usqd lo obtaîn tptlthb!t co'l DAZZLE-WRITER soflwire. Qunty
play ts /r; beuutlful co/or (see cover) uctton (W.$#/4.k' ThI5 ltm e Js lncluded w/r/? llncs are ftrst two prompts rrom M lTs

/7.,422 1.5  M A TIO N  us f? use exam p le. syj-w t.h

v  q >

:$

7
%;

' 

(

#

M quence f/'oz?? Ctom errtco % TlC - TA C - Sequence 'ko?n C rom em co '.$ K A LE lD O -

T O k softw œre w hich Iets y ot; p /g
..
!z the SC O P E xoftw ure Thls p rogz'izr?7 runs

cclrp/lfzlcr D on 'r be sure y ou '// alw ays w lth out Ae
-
ppofzrd llrllr#z qlvsu you

wvl? w e 'ge m ude Jê rouqh A/fzpr//o,r/ calor dlsp luy .

A LL O F T H E A BO V E A R E BEA UT IFU L CO LO R D ISPLA Y S O N T H E TV SET

D ISPLA Y S IN CO LO R

Y ou can d isplay com puter gatnes or anim ated show s histogram s, educational m aterial -  all from  com puter

(rocket ships). W hat's more, you can display business or memory. Even light shows. Not everl the blggest
technical graphics -  rnulti-colored charts, graphs, com puter m anufacturers offer alI this in color.

O R D E R N O W

BY M A IL O R A T-Y-O U R CO M PUT ER ST O R E

lf you're into computer (or want to be), if you want SOFTW ARE
to invent these beautjful dlsplays or gam esr or to plot (punched paper tape wlth docum entation)
colorftll m aterial inexpensively at hom e or ln business, t

.
1 F E in full color . . . - . . . . . . . . . . . . . .$15

the gazzlertm is for ytzu. KA LEI DO SEO PE ln full color 
. . . . . . . . . . . $ 15

N ot only is it reasonable, but it's sold at com puter z z t
- E-w aj-rER (forDA

stores from coast to cozsl. alphanumeric displays in color) . . . . . . . . .$15
O r order directly by m ail on your bank card. D A Z Z L E

- M ATION (for com puter-
TV DAZZLERtm (com plete ktt) . . . . . . $215 gcneratcd anim atcd displays . . . . . . . . . .$15
TV DAZZLERM (fully assem bled TIC-TAC-TOE (you play
and tested) . . . - - . - - . - $350 the com puler) - . . . . . - . - . - - - - $ 1 5

See ''ordering info '' o n back cover.
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H ere is by far the m ost pow erful
C PU card now  avallable. , Y es, the new Z PU Is plug-com patible

, j vvj (j gor exam ple, you 11 like the sim pllfied jtja the A jtair 8800 and IM SA I 8080
.lt s C rom em co S new  Z PU car . w

opefation you get because upon pow er jje existing C PU plug ln the11 uses the slick new Z-80 chlp- in J ust rem ove t ,
turn-on the ZPU will jum p to any zpu card

j 
and you 're up and running.fact

, lt uses the even faster Z80/4 hlgh, jj deslred 4 1k boundary In m em ory. N o y urthcr
, 
the c rom em co Z Pkl ls thespeed version of the Z

- 8o- and it s t e
/ card that does. The Z80/4 is certi- SW itch flipping to go through to begln onjy card gtjaranteed to work w ith aIIon #

fied by its m anufacturer for 4 M H z YOLIF Pro#ram . regent and future C rom elm co peri-P

operation. pherals. (Cromem co m anufacttlres the
The Z80/4 has aII the advantages of sb-l y.( I A ut.r w A lT STA T E)S POPuIRr BY T ESA V E RTM m em ory, the

the 8080 and 6800- and enorm ously T V  D A Z Z L E R YM the D + 7A TM analog
C ro m em co engineers have also 'm ore Interface board, a joystlck console, and

, 
arranged that your present system s w illA nd C rom em co s new  Z PU does others.
alw ays be useful w ith the new  Z PU . T o

enorm ously m ore do this, the Z P U has been designed to j-s r ytr.l so î T w A R Fl N C l tJ î3

have jum per-w lre-sclectable w alt statcs4 M Hz ( LO (- K R A T I- y hc zpu com es w ith our pow crful
on the card .

F lrst, the Z PU Iets you choose either T hese sim plify interfacing w ith your Z -%0 m onitor, com ple'e docum en&alion,

a 2 or 4 M Hz crystal-controlled clock present mem ory or I/O even at 4 M Hz Source code, and paper tape obiect code.
rate. Rijht away that means you can operation. The monitor is afso available ia PROM
have twlce the throughput. Cu'ts pro- ($75) for use in our BYTESAVER
ram running time rn half Then the memory board.!
Instruction sct of the 280/4 reduces 80 A 1)1)1 I IIINA I IN %T R ULTIO NN
softw are even m ore. y ou've probably heard that the Z-80 STO R E/ M A I 1-

T he 2 or 4 M H z clock rate is sw itch- w ith it5 80 new additional instructions The new  Z PU is available as a kit or
selectable as show n in thc above photo. ks by far the m ost pow erful chîp zround assernbled. Look into it now  because

It's truc. yo u can see dem and w ill be strong.

PO W CR ()N M 1- MO RY J U M PS That m eans w lth the ZPU yon w il! ZPII kIt (M ndeI ZPU-K) , . . , . . . . . $205
C ro m em co 's Z PU a lso has som e neat be able to devise m uch m ore pow erful ZPQ assem bled

design innovations of ;ts own. (as well as fastef) software than before. (Madel zp0-W) . . . . . . . . . - . . . $:!5
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CAY ERA j CONTROLLER j pwzgLnp j ssy 
(

l
8& AcC u

.  P rc-jc.s .u u. u

Tbe Crom em co 88-A C C is an inexpenslve general- SM A LL A N D L! G I'IT
purpose dkitaj TV cam era that can be used with the yhe 88.Acc cam era is pleaslngly com pact. Overalj
Ajtair 8800 or IM 5A l 8080 com puters. Signals from the djm ensions are only 4-1/2'' x 2-3/4'' x 1-3/4''. The case
cam era are stored in the com puter m em ory. T btls, by is qxtruded alum inum  finished jn blue baked enam es.
suitably program m ing the com puter you havt a w ide y he cam era is eqnipped w ith a m edium -fast f2.#

range of possible uses for the cam era-com puter as-m m  jens that is suited to general w ork.
com bination that are totally beyond the usual com puter :or night view ing, the cam era w ould reqtlkre infrared

applications (see list above). Ikght on the viewed scene.
(lf you then connect a TV Dazzlertm (pp4-5) and an AVAjI-ABI.E Now

ordinary hom e T v  set to your com puter, you can see onT v  w hat the cam era sees. T be cam era g gnal can be Cyclopstnh D igital cam era kit

your
form atled by the com puter 'for the Tv set with (M odel S8-ACC-K) . . . . . . . . . . . . . . . $195

re

itable sof'tware.) 

CYclops'''' D igital Cam era assem bled

so

(M odel 88-ACC-W ) . . . . . . . . . . - . . . . $295
U bES IM A G E SE N SO R C Y C LO PS tCn C A M E R A  C O N T R O L LE R

T he cam era uses an im age sensor rather than the T his c rom em co circuit interfaces the Cyclops 1rn

custom ary expensive vidicon ttlbt. T his sensor perm lts'rn to be m uch sim pler (and m uch less costly) Eamera to the Altair 8800 or IM SAI 8800 com guter.
cyclops The 8â-ccc controller consists of tw o circuit boards
than tNe regular TV  cam eras. Y et it provides a that plug directly into the com puters. The 88-CCC  then
3z-elem ent x 32-elem ent picture that can be used for tmb as surveillance or pattern Stlpplies aII needed signals and pow er for the C yclops

m any purposes suc

ition. 

Ca m e ra .

recogn 

.c clopstm is provjded w ith a digital differential U sirtg the C yelops tontrêller perm its softw are

y

hat you can connect it to virtually any d igita! tontrol of exposure, fram c rate, and m em ory allocations

output so t
îrcuitry. 

för plcture storage. Djrect Mem ory access (DM A) is used

c

A Il connections to the cycyopsxm 88-A CC cam era are to Store the picture in the com puter m em ory.

m ade to a connector on the cam era rear. A t4 necessary c yclops''n cam era Conlroller kit
voltages and sjgnals are provlded by tlle 8d-ccc (Model 88-ccc-K) - . . - . . . , . . . . . . . $195
interface accessory w uich plugs into the A ltair :800 or cyclopstrn cam era C ontrodder assem bled

I M SA I 8080 com puter- 

(Model 88-CCC-W) . . . . - . . . . . - . . . . $295

* 7 .



ire rap B oard

p. 

A  high-quality w lre w rap board for building your ow rl

%  
= cards for the A ltair 8800 (*' IM SA I 8080 com putess.

o 

- W ill hold over 70 intigrated circuits. A  5-volt pow er
;

'. z 

*' supply is included on the board. Uses tantalum
. 

'
eY decoupling capatitors and dksc ceram ic bypass capac-

th
x v  

itors Edge contacts are gold-plated for Iong, trooble-

.  

free Iife.
* W ire W rap Board kit (Model WW B-ZK) . . . . $35
* W irt Wrap Board assembled (Model W W B-ZW ) , . $45

à > J

E xtender C ard

Thv card you nted w hen experîm enting w ith or
troublv-shooting the A ltair 8800 or IM SA I 8080 ' .t!
cpmputers. Extends computer boards above case for $. )
easy connection of voltm eter, Iqgic probe, er oscillo- '* 7

K opt. Com patiblc w ith al1 A (tair/IM SA I boards. Edge 2
colltaets are gold plated for Iong, trouble-free Iffe. % : )s.
Connector is included (photo). k1t /

?

* Extender Card kit (Model EXCQ K) . . . . . $35 :6 '
* Extender Card assembled (Mede1 EXC-ZW ) , . . $45 4

Joystick console w ith speaker

This is not m erely a joystkck but a console w ith 4

-.  -,..-  . - - ..  ---,. - .  

pushbutton sw itches and a built-ln speaker w ith speaker

'.i11?)J,* ''!, itl'ytFîp' 1h$'' 'rj/sti ampljf ier, can be used for games, interactive graphics,
) $ , . v ,''j J

r 
jtktp n+ . -. / ' # : cursor positfoning, process tontrol.

'.? : -' ltay ' -: 4 witla this console yot, can also have an audio ozput-
fi'' -v''blt: - C) adtls dramatic effkct to the fun of games and gives'1' $ l'ï-t#ljt/jjtykyt , o-srt-ytjl,yt-jjw#vt ,) aoother dimension in otuer applîcavions.t ?$9 )j ' - '-'ç. ,561 1 llls/ttttsll . '- 4./ Use with D + 7A analog I/O shown orl p. 3. Two

't' lbs/ ' '1' '% Ytvf'114' ?f b'# yttwli j'j, consoles use only about half of the channels of theh
?t 9 A%:- --,- y? '.

.
p: ) 11-,./1. .y , ,k x .>

, , J - y vk z yt .E p,y r y v y : yy () + 7 A I / (). .
.E e , . b . )z

'i %1 sq
.i 1 h' & i T r '?-) v ' '- * tlck Console KIt (Modcl 1 S-1 K) . . . . . . , . . . .$65

k $ J oys
* Joystlck Console Assem bled (Model JS-IW ) - . . . .$95

O rdering inform ation

C rom em to's advanced peripherals are sold at com puter * M ail orders are sh3pped prepaid if fplly pald w lth

stores from  coast to coast. order.
0 / you can order directly by m ail from  Crom em co. * Ptlrchase ordtrs accepted subiect to credjt approvvl.
C rom em co ships prom ptly -  m ost of the tim e fsorrl * Sbipm ents to outside U .S. -  Paym ent m ust accom -
stock. pany order and m ust include a 10$ surcharge to cover

addilional shipping and handling charges.

* M astetcharge and BankA m ericard are actepted w ith * California users add EYJ sales tax
signed order, Please show  com plete card ntlm ber and Prices at storcs m ay be slightly hlgher to cover stocking

exp iration date. costs.

G pecialists in co m p uter periplw rals

24:2 cbarlelton Rd., M ountaln View , CA :4e43 * (415j 964-740
cataleg 76$ Auqu:t 19/6
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alphan um eric d isplayr

generated w kth

D azzle-W riter softw are

(see below )

mf
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N ew  capibllitles, yoo O rder now

Crem em co's new com puter/tv I nterface I!y m all or at your cornputer store
çlrç,u It Iets you have , fu Il-color com puTer lf you 're Into com puters (or want to be) 

,d lsplay term lnal for 11 ttle m ore than a if yo u w'ant to lnvent these bea atlfu I
b lack-and-w hlte term lnal d

lsplays or gam es, or to plot cc lorfu IT h
e C rom em co Interface also lets you do m at

erlal Jnexpenslvely at hom e o r ID
vastly m ore + 1th yo ur colo r term lnal than (y)b

uslness, the. D azzler Is for you
you can do w lth o rd lnary black-and w hltes ,N

ot ortly $s It reasonable, but lt s so ld atW e call our 1 nterface the 'T'V D az7ler'!P 1 t
(yo m p uter sto rlys f ro m  coabt to coast

co nslstq of tw o cl I cu lt boards that p lug O
r ordcr dlrcctly by rnall on your bankdlrectly lnto your A ltalr 8#00 or I M  SA I 

x eeds o nly 2K rnem ory card
8080 com puter (&T echnlcally , the D azzler gcans your .

com puter m em ory usI ng dlrect m em o ryA l
phanum erlcs plus actlon, and graphlcs Tv DAzzt-ln@ (camplete klt) $21 5access (DM A ) It form ats each m em ory b4t
T he D azzler@  m aps your com puter jnyo a oolnt on the r

v qttre e n tn  e lv .'d a 
TV DAZZLERO (fully assarnblzd

memof'y content onto your color tv screen j zg x 1 Ja-element plct-ure--o 'J I-y -a-2 '7bK'.' Wbyt-e ;Rd tested) . $251
In fall coior ter m em ory Is requlred (onlj 51 2 

y-rw A : :com pu saT hat doesn t m ea
.n lust that !. ou scc f 32 x 32 plcture) The qqalkty ofbytes or a

alphanum erlcs In color You can dlspla) uny jje jctures Is evldent In the photos CPUDDEB' poper tipe Wltb documantallarl)t 
P LIFE In full cnlcr 

. . . $15Inform allon In m em ory A nd do so In color
The Dazzler@ output Is a vldeo slgnal KALEIDBSCOPE In full cnlor $15

LIFE rn color tlnat goes dlrectly to the tv vldeo am p or to DAZZLE W RITER (fof alphh
Y o u can d lsplay çom puter gam es or the allterlna ttrm lnal thro ugh an Intxpt

,
nslvt Rurnerlc dlsplaYs 13 DOIOr) $1!

dnlmaled shows (rtldket bhlps) W hat'b more, uommerclalzy-avallable devlce shlpped prepald If fully palt wlth ordar
yo u can dlsplay buslness or tecb nlcal

Inex penslve -  and so m uch better CallfDrnla users adi 6% lades taxgraph lcs 
-  m ultl co lo red charts graphs,J

ilstogram s, educatlonal m aterlal -  aIL from  Y ou can see from  tbe 11st below  that the M aslercharge and BankAm erlcard accaplal
com ptzter m em o ry Even I lght show s N ot D azzlerl  ls llttle If any m ore 1 n prlce than w ith sljned order

even the blggest com puter m anufacturers an ordinary b/w Interface or tv typewrlter
offcr aII thls In color B wt It dtles so m tlch m tlre Dellvery fram stnck fer Im m edlate shlpm ant

S pe cialis': in co m  pu te r pe rlphe rals

O ne First St., Los Altos! CA 94022 * (415) 941-2967
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l

TMT h e Cy cl op s D ig i t a l

Cgo era contains a 1024
t> :h p j x'lt/tt, :k'- , element 32-by-32 imaye

- ( ï))yrtgj ,-,; sensor and assoclated1
.. )??;t,v?j-,-? - support circuitry . The'r?1è( 

f ! f4'.r c am er a is equ ipp ed w ith
)'r) ' b ' , a 25mm, g- a , 8 lens using. b .j1

j > j$, k a st an d ar d ''D '' m ou n t .

D igital d iffer en tial

. 
ou tp u t is p r ov id ed for

r,ïl interracing wlth digital
fpl'V $:4 , Sy S1 *m 6 .

'
'

,'t,, ' , Applications includeJ
) , security sy stem s , image

'l) . ; , st y on sy st em s , an d
. y' pl r e c ogri
' 1''14 p autom ated control sy stem s .''L

-
,àk

.$ 7y(,k :t ,j,, , cy cl op s i.s av a il ab l e a s
. , '%qk, , , kzt (xodel a8-Acc-K) or
v 

'

j ft .. . , , k a$ d p' 
,
u . wired (model 88-ACC-W).

2'
; 
1 

jj %1 .j: t ..z 88
- A Cc -K ..... 18O

88-AcC-W ..... 275

/'1
e , 3$

-  -  T h e Cy cl op s C qm er a C on tr ol l er
* I is deslgned to interface

, r , . ,,: ' '' j ls . , r ; y . the Cyclop s canera t o thep : è
,24 z,- -!, ,) yys ' ' , ,p , , s A yt air yycc c omputer 

,r 
, M z T
1 T h e c on t r oll er c on si st s

' 

/ ' ..g v kj p 1t,( zsk i rq of tw o b o a r d s t h a t p l u g
d ir ectly in t o th e A lta ir

L c om p u t er .

(h Th e contr oll er supp l ie s
( a1 l cl ock and p ow er sup p ly

.  i ls r eq u ir ed for Cy cl op s ,S gn a
an d p erm it s so ftw ar e c on tr ol
O f exp o su r e , fr am e r a t e ,

P : :

g ; # 
nn d m em ory  all oc at i on  f or

- = vp jctur e st or age . D ir eciP
Memory Access ( DMA ) is
u sed t o st or e th e p i ctu r e

? in th e c om p u t er m em ory .

; 
r h e cont r oller i s av ailabl e

.  
as a kit (model 88-CCC-K )
or wired (nodel 88-CCC-W).

88-Ccc -K ..... 260
88-ccc-W ..... 340
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N E W S R E L E A S E N E W S R E L E A S ; N E W S R E L E A S E

F O R  IM M E D IA T E R E L EA S E A u gu st 1 , 1 97 6

A  M A J O R  N EW  M I C R O P R O C E S S O R D E V E L O P M E N T  SY S T E M

B A S E D O N  T H C H O T N EW  Z- 8 0 C P U

T h e in d u str y 's m o st ad v a n c ed m i c ro c om p u t er w it h a

4 M H z c lo c k r a t e a nd su p po r t ed b y a v ar ie ty o f

pr a c t i c a l p e r ip h e r a l s i s n o w  av a i la b l e t o h a r d w a r e

and sy st em s en g in ee r s for u se in t h e ir w o r k w i th t h e

Z- 8 0

Crom emco is introducing a ma jor new develop-

ment tool for a major new CPU cbip , the Zilog Z-80.

(The Z- 80 is w idely r eg ard ed a s th e mo st pow er fu l

m icr o pr o c e s so r c h ip a v a i la b l e a nd c a pa b l e o f gen er -

at in g a n ew l ev e l o f 'sm a r t ' d ev ic e s o f a 1 1 t y p e s .

C r om em co i s . in fa c t , b a s in g it s n ew  sy st em  o n t h e

Z- 80/ 4 , an advanced version of th is new CPU .)

C r om em c o 's n ew  m icr o p ro c e s so r d ev e lo pm en t sy st em /

th e z- l , c on s i st s o f w h at is c er t a in ly kh e in d u s tr y ls

m o st pow er fu l m i c r o c om pu t er su p po rt ed b y a n ar r ay o f

w e l l- kn ow n an d o ft en un iq u e Cr om em c o p e r ip h e r a l s .

sp e c i f ic a l ly , th e Z- l is a r e ad y -t o - ru n sy st em  t h a t

in c lu d e s t h i s o u t st an d in g g ro u p o f fea tu r e s l

- m o r e  -



C r om em c o Z - 1

2 - 2 - 2

* a Z-80/4 microprocessor chip

* 8/ o f RA M  m e m o r y

* 8K of PROM capacity (for 2708 PKOMs)

* a P RO M  p r o q r am m e r

* a r e sid en t m o n i t o r in P ROM

* an R5232 serial I/O in ter face

* a ru g g ed . p ro v ed m a in fr am e w it h a fu ll

2 2 c ar d - so c k et s a nd a h e av y d u ty 2 8 -

am p p o w e r a u p p l y

* a v ar iety o f p e r ip h er a l su p p o r t d ev ic e s .

It i s o f p a r t i cu la r in t er e st to e n g in e e r s t h a t

th e Z- l i s a c om p l et e w o r k in g sy st em , a s show n by

th e ab o v e g ro u p o f f e a t u r e s . W h en p l u g g ed in t o a

l l o- v o l t po w er l in e , i t i s r ea d y k o u se . I t c an

fu r t h er b e im m ed ia t e ly u sed w it h su c h d ev ic e s a s a

graphics terminal because o f its R5232 I/O interface .

No fu r t h e r co n n ec t io n s ar e r eq u ir ed .

A n im po r t a nt a sp ec t o f th e C rom em c o Z- l sy sk em

i s t h at it is a fu lly p ro f e s s io n a l c om pu t er - qr ad e

sy st em . Fo r ex am p l e , t h e Z - l m in im um  in st r u ct io n

ex ec u t io n t im e i s l m ic r o se co n d a nd i t s m em o r y i s

e xp a nd ab l e to u p to 6 4K b y t e s .

Desp ite this p erform ance level , the $2495 price

o f th e z- l is m a r k ed ly b e lo w  m in icom p u t er l ev e l - -

a s is t h e p r i c e lev e l o f k h e su p po r t p er ip h er a l s av a i l-

ab l e f o r it .

-  m o r e  -



C r o m e m c o Z- l

3 - 3 - 3

T H E  M I C R O C O M P U T E R

F o r t h e d ev e lo pm en t en g in e er it is a l so o f sp e c ia l

sig n l f ic a nc e t h a t t h e Z- l i s p r ov id ed w it h th e 2 2 c ard -

so c k et s ln a r u g g ed c a rd ca g e . T h e se 2 2 so c k e t s g iv e

the engineer the convenience of just plugging in var-

io u s p er ip h er a l s a nd c ir c u it s to w o r k w ith th e m ïc ro-

c o m p u t e r -

C r om em c o a l so h a s av a l la b l e a w ir e-w r ap bo a r d

kh a : f i ks th e s e so c k e t s , th u s en a b l in g t h e e n g in e er

t o d o pr ot o typ e w o rk o n a p hy s ic a lly i so lat ed bo ard

fr ee o f o th e r c ir c u i tr y .

S in c e it u se s t h e Z- 8 0 c h ip , th e C rom em co Z- 1

(w h ich is both a m icrocom pu ter and a system ) has the

2- 8 0 fe a tu r e s su c h a s l 5 8 in str u ct io n s in c l ud in g t h e

78 in str u ct ion s of t h e p r ev io u s-g en e r at io n 8 QQ 0 . T h e

in st ru c k io n s in c lu d e u n iqu e m em o ry  b loc k tr an s fer s

t ha t w il l tr an s fer up t o 64K by t e s o f m em o ry in one

in st r u c t io n . T h ey a l so in c l u d e p ow er fu l r eg i st er

op e r at io n in st r u ct io n s a nd  p r ov id e fo r in d ex ed ad -

d r e ss in g , r e l at iv e ad d r e s s in g , an d b it ad d r e s s in ç .

H I GH E R  T H R O UG H P UT

T h e p ow e r fu l in st r u c t io n s et o f th e c h ip g iv es

th e Z- l a n in c r e a s ed sy st em  t h r ou g h pu t o f sev er a l

t im e s t h a t o f o t h er m ic r o c om p u t er s . In ad d it io n ,

the Z- l ha s the prov ision (un iqu e in m i cr ocom pu ter s )

o f e it h er a 2 o r 4 M H z c lo c k sp eed o p e r a t io n .

-  m o r e  -



C r o m em c o Z - 1

4 - 4 - 4

Se lec t io n i s ea s i ly m ad e b y a sw i tc h o n t h e C P U

c ar d . T h e 2 M H z o p er at i on is t h e sam e r at e a s t h a t

o f t h e 8 08 0 . Bu t a t 4 M H z c lo c k sp e ed , th e in str u c -

t io n ex ec u t io n t im e c a n b e a s low  a s l m ic r o sec o nd .

B R O A D P E R I P H E RA L  S U P P O R T

C r om em co i s a lr e ad y w e l l- kn o w n fo r a v ar iet y o f

u n iq u e p e r ip h er a ls su c h a s it s co lo r gr a p h ic s in t er -

fac e th a t p erm i ts a c o lo r T V  se t to b e a co lo r gr a p h ic s

term ina l (a low -co st $350 option ) .

B u t C r om em co a l so ha s a num b e r o f o t h e r su p po rt

p e r ip h e r a l s in c l u d in g :

* P R OM  bo ar d w it h in t e gr a l P ROM  p r o g r am m e r

* B A S IC f irm w a r e m o d u l e

* 7-channel analog I/O interface w ith 5

m icr o sec o nd c o nv er sio n t im e

* z-axis joystick with 4 pushbutton switches

(two of the se con soles can be fu lly inter-

faced by one of the analog I/O 's listed

abo v e .)

* Op t ic a l da t a d ig it i zin g cam er a tha t u se s a

so lid - st a t e se n so r t o p ro v id e 3 2 X 3 2-

el em e nt p i ct u r e su it ed te im a g e r eco g -

n it io n , p r o c e s s co n tr o l , and o t h e r in -

d u st r ia l wo r k . In t er fa c e a l so av a i lab l e .

* W ir e-w r a p b o a r d an d ex t e nd e r c ar d

-  m o r e  -



C r o m e m c o Z - 1

5 - 5 - 5

ù I
n ad d l t lo n to t h e s e p e r ip h e r a l s , m o r e t h a n a

d o z e n o t h e r m a n u f a c t u r er s p r o d u c e p e r ip h e r a l s t h a t a r e

p lu g - c o m p a t ib l e w l t h th e Z- l .

O T H E R  F E A T U R E S

T h e C r om em c o Z- l m i cr o c om p u t er i s h o u s ed In th e

p r o v en IM SA I m a in fr am e . T h i s m a ln fr am e p r o v id e s 2 2

c a r d - s o c k e t s Ln a r u g g e d c a r d c a g e t o a l lo w  f o r sy s t em

ex p a n d a b l l it y . T h e 2 8- am p p o w er su p p ly e a s i ly a c c o m -

m o d a t e s ex p a n s io n t o m an y p er ip h e r a l s .

M I C R O P R O C E S S O R  D E V E L O P M E N T S Y S T E M S

It i s p e r h a p s n o t t o o g en e r a l l y r e a l l z ed a s y e t

Q> that a mtcroprocessor development system such as the
Z- l sh o u ld p r o b a b ly  b e r e g a r d ed  a s a b a s lc a n d e s s e n -

k i a l l ab o r a t o r y to o l , o n e t h a t g r e a t ly fa c l l l k a t e s t h e

e n g a n e e r I n h I s w o r k w l t h m i c r o p r o c e s s o r s . S on c e t h e

Z- l I s p r o b a b ly t h e f lr s t m i c ro c om p u t e r t o in c o r po r a t e

t h e po w e r f u l Z- 8 0 c h ip : a n d s zn c e i t h a s m a n y po w er fu l

f e a t u r e s in L t s o w n r ig h t , zt i s e x p e c t e d t o f zn d w id e

ap p l i c a t zo n a s a l a b o r a t o r y t a o l .

PRICE/DELIVERY

The Crom em co Z- 1 is pr ic ed at $24 95 and Is r ead y

ko u s e a t t h a t f i g u r e . A  t e rm ln a l c a n  5 e d lr e c t ly

p l u g g e d  in t o x k s R 5 2 3 2 c o nn e c t o r .

U

-  m o r e  -



.  C r o m em c o Z - l

6 - 6 - 6

ù D e l iv er y I s fr om  st o c k to 6 0 d a y s . C r om em co h a s

a w e l l - e st ab l i sh ed r e p u t a t l o n fo r r e l za b l e d e l iv er l e s .

- e n d -

F o r m o r e ln f o r m a t i o n : c o n t a c t :

M r . J o e  M c c r a t e

C r o m em c o

2 4 3 2 C h a r l e s t o n Rd .

Mo u n t a tn V tew , C a l i f . 9 4 04 0

(4 1 S) 964- 7400

Q>

ù
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T U d m lqy p crlerzy obêu r?erf/ 4ur r?g J .1 n rzaw rrw /e uslng CrorpE'rz?t o , D .4 ZZ LE  Top four l/rle.ç show  m rpgd and style of

sequence ot 2/?e com puter tp rz?e LiCF ./kr,4 TION sc,f'f ware /1 seconu' rlzpc ( A'J alphanvm er cs obta zztzô/e w th Carorzlgr?y
from Crom em co software (belo w) D ; qentu Wflrf n ) w'cu used to obta r ubove co : D.a1 ZZL & @ &/rf'/? softwaçe Query
plny Is In bcult t fu1 co/er (sile coszvrl 1ct t75 dtspoy Thl% CJJAE' J nduded with t ëes (Ire ( rsl lwo profnpls front M l TS

D A Z Z LE /4'1 r?()?V as g use exanw le # ..4.$pç.

$

Sequenze frtnlF2 Crom en3co s TlC  TA C Sgt/tzé'r L& i'rorn Crom em co s & .4 L E ID O

TO E stpfrwzt7rc w h ch /&ls y ou ploy the SC O PE yorrwwre /# s p rtpvriprr? runs
trpm plgler 7 on ; be âure y'fp?.z 11 Il/w J.p& w pî/lfallz keyboard é'rllry p kle; y ou
w ln - kk'e p: m ade r ros/g/? stunn ng co/tv  d sp/l

.y

A LL O F T H E A BO V E A R E BEA U T IFU L C O LO R D ISPLA Y S O N T H E TV SET '

D ISPLA Y S IN  C O LO R

Y ou can dlsplay com puter gam es or antm ated show s hlstogram s, educatlonal m aterlal -  a!l frofn com puter

(rocket shlps) W hat's m ore, you can dlsplay buslness or m em ory Even Ilght shows Not even the blggest
technlcal graphscs -  m ults colored charts graphs, com puter m anufacturers offer aII thls In color

0
-  

R D  E R N  O  W

B Y M A IL O R A T Y O U R C O M PU T E R ST O R E

jf you're lnto computer (or want to belz If you want SOF-IW ARE
to Invent these beautlful dlsplays or games, or to plot (punclw d paper tape wlth documentatlon)
colorf ul m atcrlal Inexpenslvely at hom e or In buslness ls? SPACEWAR (2 persons, 2 joysllcks) $
tbe D azzlerlm Is for you ulln: m full colo: $15

y
N ot only Is It reasonable but It's sofd at com puter DAZZLE WRfT'ER (for alphanurnerlc dlspfays In coloe) $1f

DAZZLE MATION (for computer generated anjmated dlsplays) $ 15
ltores f rom  coast to coast TIC T'AC TOE (you play the com puter) $ 15

O r order dlrectly by m all on your bank card CHASE I (2 persens Cross chases clrçle) $15
zm aj s DAZZLE DOODLE 41 person You draw pctures ln 4 colors) $15

TV DAZZ LE R (complete klt) $ vawcx (: person Move thc dot to (xnter of splral) $15
TV DAZZLE Rl'n (fully assembled xAj-slooscopfl ln fufl color $15
and tested) $350

See orderlng lnfo ' on back cover

. 5 *
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2- 6X M O R P T H R O U G H PU T

Here Is by far the m ost pow erful 2) ! #
C PU card now avallable .

lt's C rom em co 's new  Z PU TM card . E

It uscs the sllck new Z..80 chlp-ln .)/ #f
act, It uses t:e even faster 280/4 hfgh
speed versjon of thr .z 80- a.nd It's the
only card that does The 280/4 fs certl o yijislG
fled l)y 4ls marlafacturer for 4 MHz . tt .
operatlo n 'i

The 780/4 has alI the advantages of
the 8080 and 68(*-and enormously do tpls the zpu ha, been deslgned to 41 s-fw v--'jc IIAsl M-/q-jok&'''-'-- -BOARD
m ore Iaave jum per w lre selectable w 'alt states

A nd C rom em co s new ZPU does on the card' C bese Slm pllfy lnterfaclng w lth your Fllvb Speed- Expandable beyond 64K
enorm otls y m or T

present m em ory or I/O even at 4 M Hz4 M H z C LIII-K  R A T E operatlon O rerates at 4 M H z to be com patlble
w lth above 4 M H z C PU card M em ory

Flrst t:e Z PIJ lets you choose elther Is afso expandable to as m uch as
a 2 or 4 M H z crystal controlled clock 80 A D D IT IO N A L l N ST R U CT IO N S 512 kllobytes uslng unlque bank
rate R lght aw ay that m eans you can v  u,ve robably heard that the Z 80 elect featqre 8 posltlon sw ltch(' P s

have twlt:e the throughput Cuts pro th tts 80 new' addltltlaal lnslructltm s selects bankts) In w'hlch b/ardw'1
gram  runnlng tlm e In half T hen the f the m ost pow erful chlp around esluesIs by ar r

Instructlon se1 of the Z8G/4 k'euuces jt's true jklt (Modej 4Kz K) $1 95
software even m ore h zptl you wlll assem yled fM odel 4KZ W ) $295That m eans +1t11 t e

T he 2 or 4 M H z qlock rate Is sw ltch b tlle to devlse m uch m ore pow erful - - - - - -  - -  - - - - -e a

selectable as shown trj the above photo jl faster) software tban before(as we as I
N I-L U IIFS 12 R E E SO F T W A R E

PO W E R O N M LM O RY j UM PS L-ga j jt/ju sa j c o u pA 'rl EjLI; 'rhe zpU com es w lth our powed ulA
C rom em co s ZPU also has som e neat W II H O U T M IJD IF IC A T IO N Z. 8Q m onltor cornpttte docurnentatlon,$

Jeslgn lnnovatlons of Ijs ow n source code and pap er tape oblect code
Y es, the new  Z PU  fs plug-co m patlble 'For exam ple, you 11 Ilke the slrnpllf Ied T he m onltor Is also avallable In PR O M

w lth the A ltalr 8800 and IM SA I 8080
operatson you get because upon power ja cpu pjug jn the ($75) f0f Q9e In Our BYTESAVER) 

ust rem ove t e exlstlngturne n the Z PU w lll Jum p to any ' m em ory boardZ P
U card alld ytm  re up arld run nlng

deslred 4 K boundary In m em ory N o 'Further the C rom em co Z Ptl Is thesw ltch fltpptng to go through to begln ' ST O R E M A I L
only card guaranteed 1() w ofk w llb aIl

X'ONF PO BFZ'm  nt and future Crom em co perl T he ncw  Z P U Is avallable as a k1t orP
re se

pherals (Cromem co manufactures the assem bled Look lnto It now because
SELEI--I A B L L W A 1 f %TA I E.b mu j, ou can see dem and w ltl be strongpopular BY T ESAV ER  m em ory t e y

Crom em co englneers have also TV D AZZLERTM the D + 7ATM analog ZpU kIt (Mt1del ZPU K) $295 -
arranged that your present system s w lll Interface board a joystlck console and ZFtI assem blel

> #

always be useful w lth the new ZPU To others (MndeI ZpU W ) $325

. 6 @
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tical ata 1- itizer I

. y cty - . jt wrs b#'/*7k'2 z, o 4.
. *>, Jzzo'l-ù >$ gsds 'f ?# ** for hobby work vo .%,, ..î ' I

. fof securlty w ork ,,k%
e I

@ fo r night vlew lng >
* fo r patte rn reeognltlon -7' .' I

@ for auto m ated co nlrol system s ' ' I

@ fo r spe cla l-d eslg n p ro jects

I
..z, k. ,

r- - - - - - - - - o ap - 4 4n c a gycno nMco 
I CAMERA >1 uEq I T) ' TV .$t

KtLA 1COLl7ïï l , DAz uEB sET tQ
- - - - &  u - - - - D

I

T he Crom em co 88 A C C Is an Inexpenslve general SM A L L A N D L IG H T

purpose dlgltal T V  cam era that can be used w lth the 'I.I.je gg A c c cam era ls pleastngly com pact O verall

A

c a

l 

m

t a

.

I r

r a
# ( oor jj sot or rl ;MI; S Aj yj l y#j;ou: O(; ocmo m:j upyu; tre rm5 /ml gtjrlr ay 1 S yf rjjfjms j tjtye d 1 m e n s I o n s a jrse mOj nyj luYmZl -f lj j / s 'j)3 J; 24 yy- (/ 4j (j' e Xy al k- 3e $ 4e' 'p alb ef j Q Z S e )

Is extruded a
sultably programmlng the compuler you havt a wlue Thg camera Is equlpped wlth a medlum fast 1:2 8 l
range of posslble tlses for the cam era com puter zs-m m  Iens that Is sulted to general w ork
com b lnatlon that are totally beyond the usual com putef p'or nlght vlew lng the cam era w ould requlre Infrared
appllcatlons (see 11st above) Ijght on the vlewed s'cene
(If you then connect a TV Dazzlcrêrn (pp 4 $) and an AvAl (-ABL.E Now f

oruknary hom e TV set to youf com puter you can see on --- $
' I can be C yclopstm D lgltal Cam era kIt

your T V  w hat the cam era sees T he cam era slgna
formatted by the computer for the TV set wlth (M@del 88-ACC-K) $ 1 9.5 (re

bIe software ) CYQIOPP'V Dlgltal Cam era assem bled
sulta (Model 88 ACC W ) $295

PJ$-% I M A G fq S E N5O R /
C Y C LO PSt, C A M ER A CO K T R O  L LE R

T he cam era uses an lm age sensor rather than the T hls Crom em co clrcult Interfaces the C yclops tm I
custom ary expenslve vldlcon tube T hls sensor perm lts he Altalr 8800 or IMSAI 8800 computer )C lopst'n to be m uch slm pler (and m uch less costly) Cam era to tYC cc controller conslsts of two clrcult boards 1The 88

- C
than tbe regular T V  cam eras Y et It provldes aç that plug dlrectly lnto the com puters T he 88 C C C then
32-elem ent x 3z-elem ent plcture that can be used or supplles ali needed slgnals and pow er for the C ycfops trn '
m any purposes such as survelllance or pattern I

ca m e ra
recognltlo nZ''n ded w lth a dpgstal cb,ffilrenthal U 9In: the Cyclopstrn controller perm lts softw are

C yclops ls provlh t ou can connect It to vlrtually any dlgltal C@ntrol of exposure fram e rate and m em ory allocatlons I
output so t a y ' ,for plcture storage Dlrect Mem ory access (DM A) Is used
clrcultry j

A ll cgrlnectlorls te the Cyclopsàrn S8-A CC cam era are to gttlre the Plcture ln the com puter m em oty /
m ade to a connector on the cam era rear A l1 necessary Cyclopstm Cam era C ontroller k1t

Moltages and ssgnals are provlded by the 88 CCC (Model 88 CCC K) $195
tm Cam era C ontroller assem bled 

l
fInterface accessory w hfch plup  Into the A ltalr 8800 er Cycleps

IMSAI 8080 computer (Model 88-CCC W) $295 (
' 

/
* 7 @ 1
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re rap B oardl

A  hlgh-quallty w lre w rap beard for bulldlng yeur ow n
cards for the A ltalr 8800 or IM SA I 8080 com puters

' W lll hold over 70 lntegrated csrcults A  5-volt pow er
supply Is lncluded on the board U ses tantalum
decoupllng capacltors and dlsc ceram lc bypass capac-
Itors Edge contacts are gold plated for Iong trouble#

free Ilfe

. ' . w lre w rap Board kIt (M odel W W B 2K) $35
't . w lre wrap Board assem bled (M odel w w B 2W ) $45

'$

'Ys
b'$. ,.  -

E xtender C ard

T he card you need w hen experpm entlng w lth or
lrouble shootsng the A ltasr 8800 or IM S A I 8080 P' '

ters Extends com puter boards above case forcom pu
casy connectlon of voltm eter Ioglc probe, or osclllo-

.1 .

scope Com patlble wlth alI AItaIr/IM SA I boards Edge )
çontacts are gold plated for Io ng, trouble free llfe Q .

Connector IS lncluded (Photo) , x .# l
. Extender Card klt (M odel EXC 2K) $35 g

vh .
* Extender C4rd assem bled (Model EXC 2W ) $45 >'

Joystitk console w ith speaker

T hlq ts aot tnerely a joystlck but a console w lth 4

v-  

pushbutton sw ltches and a bullt-ln speaker w lth speaker
.m P xp am pllfler Can be used for gam es lnteractlve graphlcs,

m  #zuyktv > cursor posltlonlng, process Contrf)l
% W lth thls console you can also have an audlo output-

,j17 ''
.  $:.- -kj adds dram atlc effect to the fun of gam es aod gtves
X %# another dlmenslon In othtr appllcatlons4 

,p. q.
.1 Use w lth D + 7A analog 1/O show n on p 3 Two

##
/ b.#'% consoles use only about haff of the channels of the

D + 7 A I /0
.1  '

* Joystlck Console K1t (M odel /5 1 K) $65
* Ioystlck Console Assembled (M odel j S 1W ) $95

O rdering inform ation

C rom em co's advanced perlpherals are sold at com puter * M all orders are shlpped prepald If fully pald w lth

sttlres from  coast to coast order
O r you can order dlrectly by m all from  C rom em co @ Purchase orders accepted lublecl to credlt approval

C rom em co shlps prom ptly -  m ost of the llm e from  * Shlpm ents to outslde U S -  Paym ent rnust accom -
stock pany order and m ust Include a 1 0N surcharge to cover

addltlonal shlpplng and handllng charges

@ M astercharge and BankA m erlcard are accepted w lth * C al,fornla users add 6%  sales tax
slgned order Please show  com plete card num ber and Prlces at stores m ay be sllghtly hlgher to cover stocklng .

explratlon date costs

S peclallsts ln co m pu ter p erlphe rals

2432 charleston Rd , M ountaln Flew , CA 94:43 * (415) 964./4*



%  ...v 

' 

q o  
.*

'  

v t.x 

Jr' . ys . . m

v J. ' p ''x' 

'

. .. 

o. 4j2 u:iO R#04' AWDN  A 
'*4*M 3- . . . za > & .y..l R 

Ao <4 q j Y'X
.P  : ..v ' . 
'

s .

1r5 ' 
. 4: y g Jjed <'V-'-- . 4q.: -4vTc: 

r.>'4,.
o .  

,
1. 

. 

s?. 9:9 :.o rpd ,$*  ).577 %'' - *'.fT. . 
gx .%'wk qs *1:1  Cf+ #fl*  .W@r* 

w  ? ' > t%Vo. y  . a $. , Tt rv u'?' ' ,,) '&. 
' 

1e 4.*4, .r,. .xo Aijx . 

o . . g  %. j

. . 

.  s ss.w
.
. 

..  .L' j)),

4. 
g r 

: A . gq . .,,kt

' 

4 : % 

.  

' 

: xr

. : . 

. .v . ,-

a  . < > ) 

: x q

, . sy . t,yyîv .,k- 

w

-:'') k & 
- ' 

oka. ' % '

1 't1.$ A. h, 4 

w$.;x r

' %*t% - t %
,
r' / 

4.
,#' . svt y

: v, ' 
, X  y xy ny. .%) .,,7' x; s-s . sxct 

stv: s , ty
m tk.' ttsuwlztv /- 

' & $%

v a v  s 

..m y't 
.

l,. z. $6 u x 4 

*

' 

y Jîp % w  

$). '

. v, .y 1 

o,,.s. ,t

..:..p  p o a .$ v 
.  

' zf h

d 
jf4 ylr 

.kk.? t 
; 

..$1 e.'kr 
v

k ' A1 
' r *

. 4 . v  

-

h
.& * 

<. () 

t

. L ; / 

.

.

2.a. v .

:? . '
, %  

e 'h
. '#- :

'n ' tk'lqk-. 
. 

: ' b$, œ 
.
f,.w ,$ n)'ç ,

. .

,r:,-- s. f ex 

y iT:o 4

X.V  ' ' ' ? v
.  

. 
. v .  

. 

. w  # .% % . 

' 

, 

'  h'

GYY @ 

M  
' 

'  * */ 4è S  MW

k TX  

. ;f' * ' j

, 

% l.j @ Ax 
. 

'
./

to
. v . e 

x
ra 

',

î -'z .

w.j.j 4) . 

'

T  .?/ :
,

% v. 

s

@' 
.z at ' t '1*  . e 'r ' J  

1. '''.<. %% +mx y w 
.

sy''sb 
.  

w

.
./.. ' 

. 

.

.4t. 
,x  ' 

. .

4 .L J.
%x' .a

, 

, 

w  

o  N w x x

. 

<  *

y ' 

j
l

l

I

1

l

l *

*

T orrow 'l O m pulerl today
* 197*9 C'rem *fhço, lncx



>

j *

.  

t ï 

A

ws T I m.? ' . 
sya . .

v  
*  p .z.v 

,; 4w-x ,',''' ....z  
J-

e)., .  . .

1 X .h
. 
' jslq tyy ' /1 n' ,, ..zL,v. t

k- *2ï j
ù a

.

C rom em co's offices, labotatory and tbe San Ffanelsto Penlngul:
m anufâtturlng faclllty are Ioczted In U p-so-the-m m ute productisn m ethods

thts m oderq bultdlng frl the heartof and aatom a'ic test eqtllpm ent are
''slllcon valleyz'? the w ell-know n used to achleve highest product
electronlcs/sem lconductor center on rellablllty. '

s, 
ï

)

CRO M KM CO  FOR Q UM ITY AND P'QR M M ANW

C rom em co specdaltzes tn qualtty torhputer' Crom em ço m ftw atfe support Isz tn fact,
and hlgh-perfotm ance com putef support w tdely recognlzed >  fhe best and' strongest fn
products ln the m fcrocöm putdr held. the field. A Jull settlon of tlss catalog ls

These products are deslgned around the devoted to our broad llpe of softw are, w lllle

industry-standard S-1l)t) bus. m or: ks com lng a1f 1be hm ea
Tbe produd s tange h'orn com plete com - For applicaiions w here quality and perform -

puter system s (see the System  Tw o, Syxtem  ancl cöunt, yött carl depend on G om em eo. >
Three and z-2H In thls catalog) througb add- C rorftefnco is the lndustry Seader In quallty
on m em ory and 1/o  cards to system software. and eellabildyasdeterm lned by 4 recenf lndd-

pendent lndts te -wlde surveyx

?



C O N T E N T S

Spetlon I Se tion 11

A D VA N C ED
CQ M PA ER SYSTEM S PER IFHERALS

QA tem  Three Com puter p 4-7 AW # CRT Term lnal p 16 v9
M ulsi-uver System s p 5-14 s4kW '# printqr/ x p 1'?
;-2H'11Ard Disk Computer System g 8-9 ss% * 1 l-Mv alzy!e Hard Dlsk Drive p 18

e *'2-2D Dlvk Com puter System p 1() 5 Slnqle DigkDrlve p 199 
,sy.te  Two com putes p 1ê ô Doal Dlsk Drlve p 1â

A .k M lcrocom puter system  p 1 3 Js-l Joystlo: c onsole w lth speaket p 20
' color M oftltor p 32-33SyAlAm  Thr*e Buyer s G utde p 14 S.F% A'RG B !:

Z-z :efies Buyer's G ulde p 14

Se c lon I1I .?

C O M PX ER C A R D:
v7

4:P: 1/4:8 '

Z-8() S lngle G ard C lm puter p 22 8-port pat4llel lntefface car: p 3û
& @0 C PU card p 23 + p014 Isolated pardllel lnterfaee card p 31

ue 'k'l'llgh Reo lutlqn Qtaphlcs lryferfac: p 32-33.
v 7-chafm# A/D and D/A rard p 34 1'

M EM O RY
TU -A RT 1/O  lnterface p 35

4K M M  card p 24 Disk lontroller p :6
16E àAM  card p 25 Prlnter Interfac:card p 37

l# + e4K M .N card p 26. TV DAZZLER color graph/cs interface p 38
8K RYYESAVER FRO M  card and progrAm m er p 21
1BK PRO M  tm 'd p 28 ytsl * 'card Cae : p 39
>2: YYYESAVER PROM Tard and program m er p 29 W lrq W rap O rd p 40

G *46K Twû-pert RAM card p 33 Extender çard p 4Q9

Sectio n IV
SO FTW A R E

D ISK % ARE * X

Q #r Games @nd Grqyhfe: p 39 A ta-nae.e Manlgem prd System p 5:
k O peratlng Sy4fem  p 41 TRAC E Syt em  blt elatfhr p 51

O BDL A *pller p 42
FDAXMAR/IV Compiler p 41 xjn o x so yyw lRq 'RE

S* # RATFOR Proprcte or wlth FORTRAN IV p 44h
M ler; e bler . p 45
1 41  M :lc Interpreter p 46 16KXASlC lntprprpter p 52

''stl-oser BMtc p 47 3K Coqtrol G 1f tntqtpreter p 5jge '/trzlfslrtlqltured :A:IC . p 48 Vtm tle  v p 5
W lrd #roçeeysing Syetem  p 49 Aseerhbler/Rese t Opefelln: S#$#@m p 52

S eell* n V ,j

-  C RO M EM CO  PEA LERS
k

bealers In IJ S Ilsted by tllty And stqte p 5.3 Y
Dealess in m h:r oounttles lnslde Ba>  C over

.-

* ' î.- -', .s . *' 1 * .,- tk/
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C ro m em co co m puters ln a m ultl-

user setup In the C ro m em co

sales offlce provlde Im m ed late

p rod uct avallab lllty and othe r

Info rm atlo n to staff answ erlng

telepho ne Inq ulrles

. ,.. y s y,
to A f* 

.
...:*) e - .3.. .,x  zh .> *  .'ar'

ç o -$
N!k 4

w $ ''/

!

C ro m em co s offlces, Iaborato ry and

m anufacturlng bullcllng
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Crom em co offets you a w tde cholce In hlgh- telly you these çvl puters are bulît to bo
capablllty com puters w ith outstandlng featuses dependable atld lomg-llv'ed ;
such as hlgh speed, m any card slots to allow 0 ;9f!I.> fX #EE INSURANCE %.,
fgr broad system expan:lon, wlde card stlp- Tbe natp@ t/h tlùeir constructlon also prom-
pott, fzçt m em ory and our rnuch-adm ifëd tses versafflRy ând Iong Ilfe Burlt w lth easilp  --/

Crom em co software wccesslble 4!ar.d 'slots? thëse com ppters ean be I
Further/ Crom em co com putess are of ;t rtlg- conf lgklrk.d :4*  m eet the pèiid'# o'f an alhïtbjt X?1

ged, ail-rnetal construd ton that lm m edlately endlebiswve t.ty td appllcatsqns, I
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The pow erz speed , and exparldablllty you need

fo f busrness, sclence, Ind ustry, ed ucatlon

I-arge, expandable m em ory
H ere s a m lcrocom puter w lth the features yo u w antand need to do professlonal w ork sn alm ost aay fletd o ne of the m ost Im po rtant aspects of a com puter has 1

englneerfng sclence buslness/accouptlag w ord pro- proved to be Its capablllty for m em ory expanslon Exper-
cesslng data based m anagem ent ed ucatlon m edlclne Ience has show n over and over that the need for m em ory
and others rapaclty fs often dffélctflt to assess at the start of a

ln 1he m lcrocom puter fleld the new  C rornernco p rolect and ls typlcally underestsm ated
System  Three stands alone ln the range of features and coqsequently C rom em co ha$ deslgned the System
capablllttes It o ffers The System  Three conslsts oi a fast J'bree w 1th generous prov,slon for m em ory b0th RA M

pow erful Z80-ba5ed m lcrocom puter w 1th capablllty for and dlsk
enorm ous RA M  m em ory expanslon and w ltb provlslon Flrst the unlt Is supplled w lth 32 kllobytes of RA M
for up to iour fltpppy dlsk dr/ves N o other m lcrocom  Thls can be expanded to 512 klfobytes fn 8 banks
puter offers four drlves K ext tNe System  Three ls supplled w lth a dual dlsk

Tlle com puter has a (arge 21 slot m otherboard to d rlve provldlng G12 kflobytes c)f rrlem ory U slng O ptêon
accept a lafge varlety of m em ory and I/O  to sult vlrtu 002 thls can be Increased to 10 24 kllobytes of m agnetlc

ally any ap p llcatlo n sto rage
Further C rom em co offers a w lde range oi plug ln W hth the System  Three you have the securlty lnherent

m em ory and t/O  for use w lth the com puter ln an enorm ously-expandable m em ory tconttnued on p 7)

) .
yyTP p

j y  - .

. 

' R etalnar baf keeps clrcult cards fl/m ly In 6

sockets

f System Three ccrrlputer ts conslrtlcàed so thathlnged front panel sw sngs opgn and m other

board/card cage sflde (7ut for easy fnsertfon 
)

of clfcult boards
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System  Three Features

@ Z  80A  m lcro pro cesso r * RS 232 Jnterjace

@ 3z-kllobyte RA M  (tw o 16K cards) * 5 100 bbls
@ D ual dlsk drlve tfour dylve controdfer) * H eavy duty 3Q am pere ptpw er supply

* Pow er on Jum p clrcultry to begln autom atlc * A lI m etal chassts and dust case
program  executlon w hen pow er Is turned on * Rack or optlonal bench cabrnet m ountlng

* 110 o r 22Q vo lt o perattoq

C apacltlve-keyboard C RT tefm lnal

j (-lere ls a htgh capacrty CRT termlnal for u5e wltb '''
j you? Cromelmc:o cotnputer systefnThe term lnaî has a Solld state capacltlve keyboard

for long rellable llfe and qulet o peratlonlt also ha9 a sctpûrate rtum erlc keypad and a . ''.'e'm
tq.-

cursor keypad 4
.4O ther fealures In the M odel 3102 tefm l na1 In- t)

clude 16 soltw are asslgnable functlon keys and a
Iocaà edltlng m ode .-..-.

, 

Fast l/ne prlnter
' 

. 
.
,4,u4% .. .)%%4t** ' T h e M  o d e 1 37 () 3 1 I n e p r I n t e 4 a v a I l a b l e f o f t h e

4Swa.IZN .
. 

. 

system  Tbree prlnts at a m axlm um  speed of 180

k

j cbaracters/ second usrng bts bs dlrecttona' pflntlng'r rrlntlng ltne w'Idth ls 132 cosum ns Paper feed

ls tractor type

M U LTI U SFR V E2SlO N 5 O F
SYSTEM  Tilqff C O M PU TER

The system  Threc ls avallable ln a m tlltl user

-  

Vt > system  lbat pets you do the taskq uqually assoclated

'

#  w4th f'ntlcl? r'rlore expenslve tpme sbarlng computers
o  

yv / Yo u can h ave u p to s even term lna ls a fa sl

+

. 

. . 
v . 

' 

printer a iarge IIA K'I m em o ry cxpandable to one

. 

. 

' 

half m egabyte and m any m ore features C heck thfs

. 

system  fo r speed- you 11 be surprlscd

. 

M tlltl usef verslons of the system  T'hree are

?

k,,w . 

avallable t() support f rorn lwo to seven users In the j
* * accom pan y Ing prlce l I qt the n u m ber foll ow l ng th e

t. a '.

? 

b Lbs slash Indft ates the num ber of u çcrs suppqlrted by

)' ,
v . 

4'' ezv '.' js-v-s . W.,, v.s 
.. .0  .') the s! stem  P rl ctas l nc ! ud e our BA Sr C M  kl ltI U ser

w y 
,

y , gt , ..y. o  t s stem
'

ny  . . x pera Ing y

yfjkly . ..j..s.,- . .
.
j: 4. .j:.4 à ' -.$ '*ï'i**f$t . 4 u'%t Va,')'e k . % cs3/'2 - $3 465 (253/5 - $ 1 3 3 30

$' . . v, . C53/3 $1 1,250 (253/6 - $1 3,625
CS3/4 - $: 1,545 (2s3/7 - $ 1 5,410
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D lsk pro lecho n

The system  Tbrce has several provlslons for protec-
tlon of d lsks from  dam age -

@ The com puter provldes for ejecllon of d lsks under

softw are contro! If deslred

* W hen th e key sw ltch Is In 1he LO C K posltlon the

eject buttons under the d lsks are dlsabled- an un-
know lng person can t elect tbe dlsks w hlle they are Ro M  rogram m er optlon for developm ent w orkP p

runnlng D lsks and program s are thus prevented fromdam age and Ioss Easy PRO M  program m lng Is provlded (optlon 001)
rIgbt on the fronl panels of the System  Ihree ln fact

* D tsk (oadlng and unloadlng are m otor drlven pro fw o sockets are provlded so that the m em ol'y In one
vldtrlg gentle handllng of these long Jlfe dlsks PRO M  can easlly be dupllcated In a gecond one

. (

BR O A D  SO FTW A RE SU PPO RT

çoltow tng ts som e of tNe outstand lng softw are sblpport * FO RTR A N IV C ro m em co FO RT RA N IV provùdes new
avallable to yo u ior the system  Tbree M ore becom es avall capabllltles for users of Z ($0 based m lcrocom puter system s
able all the tlm e Thts ls a com ptete lm plem entatlon of A N SI gtandard FO RTRA N
T'hese dlsk softw art patakdgcs com prlse a totally fntegrafed XJ/ 9 1966 except for com plex data types Tberefore users can

Slstem  runnlng under our C D O S O peratlng system  tdke Rdvantage of lhe large num bev of appllqutçon progrum s

. CRO M EM CO  D ISK O PERA TIN G SYSTEM  (C D O S) Thls already w rltten In FO RTRA N
IS tbe fram ew ork through w hlch aIl dlsk (Ile m anagem cnt Is * TRA C E SYSTEM  SIM U LATO R TRAC E Is a pow erful sohw are
hantlled The prlm ary purpose of C D O S ls to perform  dlsk systern slm ulator deslgned to faclfltate agsem bly language

lnput dnd O atput lt ls deslgned to allow users oi C rom em co pro8ram  developm ent
m lurotom putcr bystem s lo create antl m anîpulate both random  Vlftually a.It aspccts of systern operatlon can be slm ulatecl
and sequentlal access dlsk flles uslng sym bollc ffle nam es lnclucllng lntcrrupts antl 1,Z0  operallons A hlstoflcal record of
@ D A TA BA SE M A N A G EM EN T SYSTEM  Th I5 advanced softw are the prop am  execu&lon ls m asntalneql ln a 100 lrtstructlofh

package can be used for Inventory control m alflng flsts clrcular queue
personnel records ofder entry and other lm portant btjslness The advanced features of TRA C E enable 11 'to be used as a
appllcatlons Softw are subslltute for foglt- anafyzers or In clrcult em ulators

To crtate a clala base an operaTor slm ply speclfles the fleld w hen debuggdng asgem bly language program s
attrlbutes then the sotts by w hlch the data can be retrleved * W O RD PRO C ESSIN G SYSTEM  The C rom em co w o rd
(e g by state by nam e bï state bv clty by nam e etc ) processlng system  Js a com blnatlon Screen Edltor and Form atter
* M U LT I U SSR BA SIC  U p to 7 usefs can Ind ependently run for the qulck preparatlon of proiesslonal tooklng docum ents
BA SIC Ptogram s w lth C rom em co s new m ultl user softw ëre l-lnes of text m ay be left or rlght Justltled or centered
@. C RO M EM C O  16K D ISK EXTEN D ED Z 80 BA SIC Thls dlsk Key w ords can be noted an alpbabetlqal Index m ay be auto

or PRO M  bused Exlended BASIC w as speclflcally deslqned to m atlcally prepared
m eet tbe m tlst dem andlng requlrem entb of buslness hrm s * Z 80 RFl O C ATA BLE M A C RO  A SSEM BLER Thls Is a tw o
w hlle aiso provldlng the ilexlbllhty afhcl speed necfzssary for pass assem bter w htch reads 6ource code from  a dlsk flle
real tlm e control appllcatlons It fully utlllzk!s thc extensfvc assem bles lt and produces an oblec! hje eltber In rejocatable
158 Instructlon set of the Z :0 m lcroprocessor to m axlm lze ierm at or ln lntet hex form at it ls both a M atfo and Condltlonal
com pututdonal preclslon (a full 14 dlglls) program m lng pow er A ssem bler I.IN K the C rom em co Relocaring l.fnklrlg Loader
and specd of executlon m ay then be used to load lhe assem bled relocatable code lnto
* C O BO L The C rom em co co rnplter contalns aII the featufes m em o ry and reso lve any external references rhe com pletely
f level 1 C O BO L as deflned by thta 1974 A N SI standafds as w tll assem bled and Ilnked m achlne code m ay lhen be Saved In a $

oas the m ost usef us opllons of Level 2 dtsk flte for exet-utlo n The assem bler and Isnklng Ioader allow
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D IESKS A VA ILA BLF rIngs * Larger desk (M od el 7 1 M D SK ) $(, 45 00
Tw o handsom e desks are avallable for your System  @ sm aller desk (M odel Z 3-SD SK) $ J95 00

Tllree The larger d esk accom m odates the com puter
and term lnal and provldes extra w ork surface as w ell M ETA L D ESK C A BIN ET A V A ICA BLE

The sm aller desk ls useful for a p rlnter o r term lnal A lI m etal brow n trlm m ed bclge cdblne t for ST stem
Styllng of 60th Is sulted to the nlcest of offlce surround Three C om puter (M odel /3 C A B) $195

TEC H N IC A L SPEC IFIC A TIO N S A N D  PRIC ES

SYSTEM  TH REE C O M PU TER LIN E PRIN TER (M odel 3703)
(M odel C S-3) Form at 1 80 characters sec 1 32 cols 18 platen Irn

pact prlnter Bldlrectlonal prlntlng tracttlr feed
Processor 4 M H z Scrslon Z 8()A Prlce $2990
C ycle Tlm e 2o0 rlan osecp ntis

M lnlm um  Inslructlon Exerullo n Tlm e 1 m lcroseco nd

Instrucllon 5et 1 58 nstructlons Includpnz the 70 FU LL-FO R M ED  LETT ER PR IN TER

Instrtlctlons of the 8080 (M odel 3355A )
system  B us I nd ustry standard S 1 00
Board C apaclty 21 boards Fo rm at 5% characters/sec 'f 5 lnl-h plalen lraclo r k t.d
D lsk D &lve C apaclty 4 drlves fsupplled w Ith tw o d rlves) and frlctlon platen q uallty Im I)1 ( ssI()I1 st Itf (1 lo

D lsk storage C apaclty 256K bytes each d lsk Cam pra COPF
o M  Flrm w are 1 K bytes (271:)8 pRo M ) Pr'ce $3:9:PR

serral tnteruce Rs 2ac er currer,t loop lju tc 76 .sty(?j baud Supports Cromemco CRT Termlnal j
- jx E pRjx yEjl (M odel 3779)

Prlnte/ lnterface Suppo rtF C tom em co M od el 3709 3703
o r 3355 Prlnters Form al 60 Characters/sec up lo 1 12 çb Illle 12

platen Im pact prlnter tractor feed
RA M  M em ory 32 K bytes Prlce $1495
Pow er Supply + 8 volts @  30A + ) 15 volts @  1 5.A

-  1 ($ volts @  1 58
Pow er G peratos from  1 10 220 volts 50 60 cycle

o  
O PTIO N 001 2708 PRO M  PRO G RA M M ER

o peratlng Envlro nm ent p 40 c$ H x 19 W  x 20.:4 D ?ï 1 x 48 J x Sockets Tw o bockets for ease of I3RCJVS durlllt ltlng
D lm erlslo ns 12 z

2 7 cm ) Prltre $4955

w elght 65 Ib$

M ounllng For rack m ountlng (optlonal cablnets avall O PT IO N  002 D U A L D ISK D R IV E
ablel Capablllty Prowld es for a t ota ! (>! Jour dlsk d rl vt s

Prlce, M odel C S 3 $5990 p $
.zaaarl Ce

C RT TERM IN A L (M odel 3102)
Form at 80 tharatters llnte 24 Ilnes upper and Iow er O PT IO N  004 64K M EM O RY
caqe so lld state capacltlve keyboard C apablllty system  suppfled w lth 64K Inslead of !2K

A ddltlonal Capabllltles llrlf- edltlng block m ode tfans RA M  Thls optlon m ust be speclfled nt tlm c çystem  ls
fer 1 6 sottw are asslgnable functlon keys ordcred

Prlce $199a Prlce $59%



I

. toyage. ar 1:
O lltec yste 1

TH E FIRST C O M PU TER TO  O FFER

A N IN TEG RA I- II-M FG A BYTE

HARD DISK SYS fEM 1
* 1 1 M eg nb j I.e$ o 1

hard cl I sk sto rage

* U ncl er $ l () 000
@ Fast transftar l attns
* Tw o tl op pv d I sk drlq es@ 64K RA M  m em o r: A o vA x c Eo  H A RD  o lslt SYSTEM

C rom em co s new  M odel Z-2H not only Incorpo rales Th e hard dlsk system  In the M odel Z -2H b0t14 has Iarge
an 11 -m egabyte hard dlsk drlve but also offers the olher storage and Is extrem ely fast Eleven m egabytes unfo r
features yo u have com e to expect frorn C rom em co These m atted can be storcd Fllc transfers to and from  the hard
Include Jarge and expandable m em o ry fast Z-80A  pro- d lsks occur from  6 to 10 tlm es faster tban Is com m only

cessor rugged constructlon and broad softw are support seen ln floppy dlsk qystem s
Thls S100 bu6 com puter has a m otherboard w lth 1 2 Th0 Inïorm atlon transfer ratc to and from  the dlsk Ig

slots 5 of w hlch are occupled by the cards supplded w ùth 5 6 m egablts/second uslrlg the fast D M A  controller sup

the com puter 'Thus you have 7 slots to use for addl plled In the Z-2H com puter

tlonal C rom om co cards (such as for addltsonal RA M  andlnterface cards) or for specsal cards sulted te your par 64K R A M  SU PPLIED
tlcular applscatlon Th e M ode! Z-2H Is provlded w lth a. full 64K of hlgh

The pow er supply In th e Z 21-1 Is m ore than am ple for speed RA M  m em ory uslng one of our hlgbly pralsed
nearly any card com plem ent provldlng m ore than 15A 648:z RA M  m em ory cards W lth 64K of RA M  m em ory
at +  18V 15A at - 1i$V and 30A  at +  BV you are sure to have enough for m ost any appllcatlon

w hetber lt be In buslness sclentlïlc englneerlng or pro-

cess confro t ap pllcatlo ns

FEA T U R ES 

R A M  FXPA N D A BItITY

lodo! Z 21-1 C o m puter 

fk'ei'l the ti4K RA M  1: greatly expandable how ever
& slnce you cao add addltlonal RA M  to glve you as m uch 1

*' Fast z 80A 4 N4H z processor as 512: bytes of RA M  uslng our C rom em co M odel

* 1 1 m egaby (e h ard (1 1 sk d I î e 641(Z RA M  cards
* qr kvt) f1()r)r)% (l1s k (lrI% t b
* 64K RA M  m  e l'nok'y PR IN I ER IN I ERVA C E STA N D A R D

* R ':; 2 $ 2 sp et îal so tertaq.q

. la rfrzter tn terfacr 

Every Z 21-1 Is also supplled w lth a C rom em co M odes
. rxtensls e softvv are lv ),I lble PRl prlnter Interface card 'rbls cafd supports the C ro- 1i

m em co dot m atrlx pflnters as w eil as our fully-form ed

charad er prsnter
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SO FTW A R E SU PPO RT To acbleve fast transfer rates Lhe d lsks rotate at 3600
rp m  and have a rotatlonal latency of Just 8 3 m llllseco nds

w 1th the Z 21-1 you rccelve a copy of our new  extended (j t!a a Ilnear actuator m echanH ead posltlonlng Is one w l
C D O S operatlng system  Thls C D O 5 has been extended h Ia Is m uch faster than stepplng m otors and w h !chI 5 m  W  IC
to support the system  floppy dlsks as w ell as the Integral ja d rsk access tlm e of only 50 m secac Ieves an average
hard d lsk W Ith extended C D O S you have access to the p head posltlonlng Is achleved by uslng a servoreclse
full range of C rom em co softw are -  softw are w ldely f Ilow er w hlch Is Iocated on the fourth dlsk sur-track o
regarded to be the f lnest In the Ind ustry Includ lng face H oad posltlonlng Is thus m alntalned preclsely
@' FO RTRA N IV desplte tem perature or hum ld lty varlatlons
*' Extended BA SIC servo track follow lng also perm lts the systcm  to oper
@ Structured BA SIC tlons 

-  there ls no need to levelate ln varlous orlenta
* C O BO L the un lt befo re uslng
* RA T FO R H ead tracklng p ressure Is very I Ight

- lust 10 gram s-
@ Z 80 M acro A ssem bler jaereby vlrtually ellm lnatlng the source of head crashest
* W ord Processlng System  tjl otlaer dlsk drlvesCo m m on W I
@. D ata Base M anagem ent System  Tjae .j j m egabytes of storage In thls com pact drlve ls

achleved by uslng a Iow  head flylng helght of 19 m lcro-

RrLIABILITY/CO N STRUCTIO N lnches Thls Iow helght coupled w lth the pseclse servo
track posltlonlng allow s a radlal data denslty of 5868 blts

The dlsks and drlve are housed ln a sealed cham ber er Inch and an axlal denslty of 300 tracks per Inchp
(photo) so that the user has no need to provlde flltered
aIr for the unlt The cham ber holds tw o rotatlng d lsks PR IC E

that provlde 3 data surfaces H ard D lsk C om puter System  (M odel 7 2H ) $9 995

T EC H N IC A L SPEC IFIf A T IO N S

M o d el Z 21-1 H ard D lsk C o m p uter System
Processor 4 M H z Z 80A sen al Interface RS 232 or turrent loo p 1 1 0 76 1J00
C yele tlm e 250 nanoseco nds baud Suppo rtg C ro m em co C RT term  Inal
M lnlm um  Instructlon executlon tlm e 1 m lcrosecond Prlntet lnterface Suppo rts C rom em co dot m atrlx o r
Inltructlon set 158 Instructlons Includlng the 78 Instruc fully form ed character prlnter

tlons of tlne 8080 RA M  m em o ry 64K Bytes
system  bus Industry Standard $ 1 00 Pow er O perates from  1 1 0/220 volts 50/60 cycle
C ard capaclty 12 cards 600 w atts

Slandard card com plem ent C rom em co ZPU 4FD C D lm enslons 121 4 H x 19 W  x 2034 D (!1 1 x 48 3 x
64K7 PRI and W D I o 2 7 cm )

N um ber of floppy dlsk drlves 2 W elght 90 Ibs (41 kg)
H ard d lsk drlve capatlty 11 M egabytes M o untlng ror rack m o untlng (optlonal cablnets avall

PRO M flrm ware 1 K Bytes able) I

D ata sublect to change w ltho ut notlce (P
rlces f o b M ountaln V lew  C A

1
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A  C O M PLETE TW O  D ISK D R IV E C O M P U T ER SY ST EM

A T A  SU B STA N T IA L SA V IN G S

A $500 SAVINGS @ 64 kllobytes of memory ln the form of our jCromemco 64KZ memory card
W hen you w ant a com plete factory assem bled * Prlnter Interface (M odel PRI) for use vk Ith C ro

and tested ready to go verslo n of o ur Z 2D  D lsk m em co 
p rlnte rsC

om puter you should conslder the System Tw o Then of course you get such Z
- 2D  features as

show n here the 21 slot m olherboard heavy
- duty pow er supplyTh

e System  Tw o Is the m o ney savlng w ay to
and our d lsk contro ller card Thls card hand les uph

ave a hlgh-capablllty Z-2D C om puter You save t
o 4 dlsk d rlves and also Interfaces your C RT$500 

over the sam e com ponents obtalned lnd l t
erm lnal

vld ua I Iy P R I C E
H ere Is som e of w hat yo u get In the System  Tw o
* C ro m em co Z 2D  co m puter w lth tw o s-lnch M od el C S-2 C o m p uter System  fully tested

dlsk drlves (see prevtous pagel as a unlt after our standard burn ln
@ RS 232 Interface for use w lth C rom em co ter procedure $3990

m  k n a I s

T FC H N IC A L SPEC IFIC A T IO N S

Sysfem  Tw o D lsk C o m p utet Systcm

Processo r 4 M H z verslon Z 80 Serlal Interface R5 232 o r current I oop 11 0 to
C ycle tlm e 2a0 nanoseconds 76 800 baud Suppo rts C rom em co C RT term lnal
M lnlm um  lnstrucllo n executlon tlm e Parallel Inlerface : bIt TTL Ie< eIs

1 m lcrosecond Pow ee supply + i5 voltb (j 313A + 18 volts @  1 oA
Instruçtlon set 'Iail Instructlons Includlng the - 18 volts @  1 5,A

78 lnstructlons of the 8080 Pow ez O perates fro m  1 1 0/220 vo lts 50/60 ûycle
System  bus lndustry standard S 100 O peratlng envlronm ent 0 5aOC 1
Board capaclty 21 boa rds D lm enslons 12 14  H x 1 9 W  x 2034 D 1
D lsk drlve capaclty 2 d rlveg (supplled) (31 1 x 48 3 x 52 7 cm )
D lsk storage capaclty 92K bytes each dlsk W elght 49 Ibs (22 kg)
RAM  m em ory 64K bytes M ountlng For rack m ountlng (optlonnl cablnets I
PRO M  flrm w are 1 K bytes (2708 PRO M ) avallable)
Prlnle/ Interface Sblpportq C ro m em co dot m atrlx
or fully form ed character pr1 nterg !1

i
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tklodel Z  2D  C om p uter Sy stctn
/: supphed for rtpck m oun ttnq
Op tional bench cnd é/ot?r m odel
tctl/pers are avallable

A D V A N C ED  C O N TRO I-LFR C A R D  * A dlsk bootstrap M onltor In a C rom em co M odel Z-2D  C om puter
,1 K 2708 PRO M  System  fully assem bled and

* A n RS 232 serlal Interface for tested $-1990
The new  Z -2D Is a professlonal Intcrfactng your C RT lerm lnal A ddlllonal D lsk D rlve

system  that glves you professlonal or teletype (M odel Z 2D FD D ) $495
perfo rm ance @ LSI d lsk co ntro ller clrcu ltry

ln the Z -2D  yo u get o ur w ell W e re ab le to put aII of th ls ln

know n 4 M H z C PU card the proven cludlng a U A RT fo r the C RT Interface
z-2 clnassls w lth 21-sIot m otherboard on Just one card becauso w e ve taken SO FTW A R E

and 30 am p pow er supply that can the forw ard step of uslng L5l con (o n starldard JB;u form at
hand le 21 cards and d ual flop py tro ller clrcultry soft sectored m ln, dlskettes)

drlves w lth ease Lo w  pR lc :D  I()K BASIC (M odel rD B s) $9a
Then tbere s our new  d lsk con- 32K Structured BA5lC
Iler card w lth speclal features C o ntitct Fou r co m puter sto re now  (u odel STB S) $295t

rt)
about the Z -2D It s a real w orkhorse FO RTRAN Iv (M oclel FD F S) $95

@ C apablllty to handle up to 4 thaf you can put to professlonal or RA TFO R w lth FO RTRAN lk'
dlsk drlves O EM  u5e now  (M odel FD R S) $19.3

Z 80 A qsem bler (M odel FD A $) $95
Z -2 U SFRS: CO BO L fM odel :D(2 S) $95

T RA C EE system  slm ulato r
Your z 2 w ab dcslgned w lth the futufe RA M  M EM O RY (M odel Tss s) $9s

In m  nd It can be caslly retrofltted w lth o ata Base M anagcm ent System4 K IbK or 64K RA M  m em ofy cardq
everyth ng needed to (-onvert to a Z 2D I bIe for thrs com puter bee (&$OdeI D BM  5) $95are aval a
M odel Z2 RPW  retroflt package $995 sectlon III of thls catalog ï'vord Proct.sslng System

(M odel %j. PS S) $95

I E L H N IC A L %P ILI l 1- l C.A 1 IO N %
Z 217 D  I SK  CO  M P U T E R. SY ST E M

PR O C ESSO R 4 M H z verslon Z 80 PA RA L LEL IN T ER FA C E 8 bIt TT L levels
C Y C LE T IM E 250 nanzaseconds PO W ER S UPPL Y +8 volts @ 30A +18v @  15A
M IN IM U M  IN ST R U CT IO N EX EC UT IO N T IM E 18v @ 1 5A.

1 m Icrosecond POWE R operates from 1 10/220 volts 50/60 cycle j
IN ST R UCT IO N 5ET 158 Instructlons Includlng the O PE R A T IN G EN V I RO N M  EN T 0 559C

78 Instructlons of the 8080 D IM ENSIO NS 12 1/4 H X 1 9 W X 20 3/4 D
SYSTEM BUS Industry standard hj 100 (31 1 X 48 3 X 52 7 cm )
BO A RD CA PA CITY 21 boarcfs W'EIG HF 49 lbs (22 kg)
DISK D RIV E CAPACITY 2 drlves (supplled wlth M O UNTING For rack m ountlng (optlonal cablnets

one drlve) avaltablc)
D ISK ST O R A G E C A PA C IT Y 92K bytes each dlsk

PROM FI RMW A RE 1 K bytes (2708 PROM )
S E R IA L IN T E R FA C E R S 23 2 or current Ioop

1 1 0 tra 76 800 baud

D ata sublect to change w lthout notlcc
P rlces fo b facto ry
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dvanced professio nal m icroco m p utern a

The Z 2 m akes avallable C rom em co s fast Z 80 m lcro @ S 100 bus -  Im portant because lt IS w ldely supported
processor card and a 21 card m oth erboard ln a form  by a host of pcrlpherals m anufacturers 'fhus you get
such that an alm ost endless varlety of m em ory I/O  the w ldest posslble array of com patlble perlpherals

and other perlpherals can easl Iy be plugged In -  there * A II m etal chassls and d ust case
by form lng a com putcr tallored to yo ur partlcular job Ia t secures cards In Sockets* C ard fetalner t a
w hether In the laboratory on the productlon llne or In * Standard rack m ount style constructlon sulted to ded
an educatlonal tfm e sharfng setup lcated appllcatlons U pw ard com patlble w ltfn Iarger

Z -2 System  System s U sable w llh a varlety of cablnets Bench

H ere arc so m e of the Iead lng features you get In the Cab lnet O ptlo nal

new  C ro m cm co Z 2 C o m puter system  * 1 10 o r 220 vo lt o peratlo n

* The lndustry s fastesl PP board (4 M H z or 250
nanosecond cycle tlm e)

@ The pokver and co nvenlence of the w ell know 'n Z 80

m lcro p ro cesso r ch Ip -HuAvy

@ A full-length sblt-ldecl m otherboard w lth 27 card cRovuvco DCJT'%
Iots to Iet you p lug Jn alm ost any concelvab le com  Z 80 -av (s aaA POkVER !:v o. sA

s a ëaëaLyc pt? s
blnatlon of m em ory 1 /0 or your own custom .. .. I - av a; lbA
cl rc u Its y''e - - --z

* A n extrem els heavy d uty pow er supp ly provld lng -  S ICQCOMPIJTER BtlS

30A from + ISV and 15A from + 18 and - 18V Thls j
w lll not only pow er a ful! Set of 21 cards but also haS
am ple add lllo nal pow er to r other perlpherals such as

a flo pp!r d lsk d rlvc x, -
20 Ext a G arch Sockets

@ Pow e r O n Ju m p ûlrcu ltry to bcgln auto m iltlc r7ro grdm
executlon 'Afhen pow ef IS ttlrned On

J
I

l
l
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Full wldth motherboard has slots for 21 cards Rack/cablnet M ountlng
The baslc z 2 Is supplled ln a b lack flnlshed m etal

case fo r m o untlng In a stand ard 19 Inch relay rack
A quallty styllzed bencla cablnet In an attractrve blue

co lo r Is also asallab le

TEC H N IC A L SPEC IFIC A TIO N S

Z -2 C O M PU TER SY ST FM
Pro ctssor 4 M l lz vf- rs1 o n Z 80
C ycle tlm e 2 50 na nospcond s
M lnlm um  lnstructlo n executlo n llm e 1 m lclo seco nd f.

lnstrucllon set 1 53 1 nstructlo ls 1 nc1 ud I ng tlle 76 '
Instructltlns o t the 8080

system  b us nd ustly stand ard S 100 Ar
Board capaclty 21 boa rd q
Pow er supply + 8 & olts r ) 30A + 1 8 kolts (-m I JA

-  1 8 vu lts (m l JA
Pow er O perates f ro m  1 1 0 220 vo l ts 50 60 cycleq
O perallng envlro nm ent 0 5 S 0C
D lm enslons I 2 l 4 H  x l 9 :% y. 20 4 D

(3 1 1 x 41$ 1 x 52 -' (.m )
W elghl 39 Ibs ( ;8 kgl
M o untlng Fo r rack m o tlntlng o ptlo nal bench cab l net

ava Iable)
Prlce M od e 1 Z 'h  ( o m  ;4 u t e r Sï st em  as s em  b led $99 5

t
D nta stlbltct to f.h tnge u Ithot t not ce

Pr1 cps ?ob tactory z 2 I s s u pp I 1 ed f 0 r rac k m o untl ng

A ttrac t 1 ve benc h çabl net sh ow n Is a !s0 aval lable

Z -2 A cce sso ries
* C A BIN ET H lgh q uallty -t11 * B I-A N K FRO N T PA N EL

al um  I num  cab Aet vk Ith b I ue BI )ck f I 13 Ished bl l nk f ron t (
fl n Ish Fold aw ay handles panu l for your custom  zed
O utslde d Im f-nslon s 1 3 x com puter s! stt. m  Vlodel

20 x 26 W u Ight 25 lbs Z2 B FP $35>
M odel 2:2 CA B $ 195

1 h
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SYSTEM  TH REE BUY ER'S Q IID E
C RT

Term lnal Fltm py

Sa:Ial Dlsk Pflntef FBP M
M /çlel RO M  RAM  Pbrtl llrlv:f IfRqrfl-  IN o raere *r P rie
ç s-3 1 K 32K t 2 yea no $ 5 99:
c * 4

w/e on
Q41 1x  32K 1 2 yes ye$ 8,465

cm a
w /ppgan

(l>  1 K 64K 1 2 qs no 6 S95

. . - ... ,ck!##.- 1 K 12aK 2 2 es no 9 4;5
* * 3 IK-  192: 3 2 e: np 11 25Q
::3/4 IK 192K 4 l *: ---  i $45ro 1
c ea/s , K 25eK 5. 2 yes no 13 33:
cm /s IK 256K 6 2 ye: no 13 91$
Qs3/'# IK 327K 7 2 ye: lo 15 444

NOTES Any of tbv above :yytem s can b: increksed te four floppy dl:k drlves by aitkng option
(102 ( $2 395 açl4X* f> ll
A Il M ulf'-us/r sy4tem s lnclude 32K of R A M  m em ofy ppr uaer A1l VAM  rrtee ry has
Exendpd Bank Seleqy capablllty for futufe so tem  expaftsiorl

I

22 B U YE R 'S Q U ID E
eàT

'l'lrm lnal 41*

> erlal Prlnter M #gabyW  Dlsk
* 1 R1 M  

. .IIA.@- PP.!.!&-. .!.%  Hard :.1@  PrlvqK Prlre
1k-%  (1 f' 0 no no 0 995
zzD -w  1K 0 1 -- rtl:L np 1 1 A U

ç-  1 K 64K 1 ye: rm 2 d X
ZQ H 1 K e4.K 1 yqs yes 2 .9 995
c :2/: 1K' l2:K 2 yes no 2 870

cs@: IK 1 92K 13 yes no 2 V 5
t2 2/4 1 K I> K 4 qs pt/ 2 % 95

.: 1
(3 ?./4 IK 256K 5 yes $ nfl 2 1() 735
tKW : 1 K 2561: 6 es ntf 2 4'1 Q3Q 1
CNZ/7 1 320K 7 ye: 

. . . .. . .
J#- -  2 12 815

N'0'#: AlI Multi Usef âystems lncluie 32K of RAM frlemor/larlttqler A1l RA@ mernor# has jExterïde4 Qan: Sblec! oapabElty fer future .y.
.lem eXpansion 1

b2H prlce 'ncludee Integ'g  1 l-fnegabytp hard 4lsk drsve A.n f'ï rrteça d dl:k l
drlve m ay b# e ed te other syslem p by orderlnq zrlfnerihço M ouel IhIDIIKX't
(prtce $6 @k#)

I
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Crom em co peripherals ind ude a cholee of: n

@ 4 çrt le#minal wkh kur.h fedarm.s a: c #a Aci- ) '<'
ftm o  . ; M,,y.

tive keyboard: ,'m d softw arf-a,xlgnèblé

ti-  kèp  

*' (

n  1-

$. ''>'
.* T#ree prloter: w lt: speeds %l# to 144 charap  .teo /sécof!# 4n# up to 1R2 Y um rw. - )bt-#)

.v

k.u A.' #

* Jefnch and d-itkch disk dflves 

*  w .4

: % A

* lt M egkbyte lf4rd p islt D rlkv 

*  
g . ..

./ .
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M od el 3102

1

* C apaclt lve keï board

@ %1a r)& qp ecl a I featu res

H ere Is a h lgh capabl Ilty C RT term lnal fo r use -  -

w Ith yo ur C ro m em co co m puter system s
The term lnal has a so lld state capacltlve key TEC H N IC A L SPEC IFIC A T IO N S

board for Iong rellable llfe and qulet operatlon jM o d el 3102
It also has a separate num erlc keypad and a

cursor keypad C RT T erm lnal

O ther features In the M odel 3102 term lnal 1n- Form at 80 ch aracters/ I I nt- 24 Ilnt. d Isplay u pper
clude 16 softw are asslgnable functlon keys and a tnd Iow er case
local ed ltlng m ode sperjal features A ddrcssable cursor 10 key nu

m erlc pad rem ote & Ideo output Jack auxlllary

COMPUTER INTERFACING 1/o port RS 232 Irlterfacc wlth selectable baud j
rates to l 9 200 baud 1 () softw arc lsslgnable

The term lnal Is lnterfaced to the com puter bus k q local ed tlng m ode screen forfunctlon ey
elther by a C ro m em co T U A RT o r C ro m em co m attl ng I ncludlng dual Intenslty characters
M odel 4FD C Intcrface card uslng a standard RS 232 bllnklng characters and protected flelds Block
Inte rtace transfcr m ode perm lts transm lsslon of entlre

PR IC E screen of characters to the tom puter

M o del 3102 C RT Term lnal Includ es I 0 foot
cable term lnated In I3B 25P ( (lnnecttlr $1995
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D O T-M A T R IX O R FU LL-LETTER

H ere s a cho lce of three prlnters to use w lth yotlr

co m p ute r system
Tw o dot m atrlx un Its offer up to 180 characters/

seco nd prlnt speed
The full Ietter prlnter glves yo tl hlgh quallty

prlnllng com parable lo quallty eleclrlc typew rlters TEC H N IC A L SPEC IFIC A T IO N S

and sultable for cam era copy M od el 3779 D ot-M alrlx Prlnter
h as j Format 50 characttrs/sec 12 Inl.h platt.n ton 1You can use thls prlnter In appllcatlons suc

prlntlng buslness Ietters guld es m anuals etc t nuously varlable character pltch allow s up to
w here you w lsh thc prI nted m atcrl al to Iaave a l 32 ch/ Ilnc I
flnlshed Iook G eneral tractor feed accom m odates roll paper

and form  s

W O R D  PRO C ESSIN G  SO FTW A RE M o del 3703 D ot-M atrlx Prlnter
In m any cases you w III w ant to use the prlnter yorm at ltl0 charattcrs/scc 1 : Int

.h p laten 1.12
w lth o ur W o rd Processlng System  so ftw are See colum ns

the sof tware 5e( tlon (;f lh Is catalog General f orm feed b I d I rectlonal prlntlng and j ld
ouble buffe/lng for blgh spt cd performante h I

p R lc Es traûdor fed accom m odates rol/ paper and form s

(A lI prlnters are supplled w lth a 10 foot cable M od el 3355A  Full tetter Prlnter
term lnated In a D B 25P t-onnector ) j: at 55 characters/st. c 1 5 Inch platenO rm

G eneral tractol' fec'd and frlctpon platen quallt:M
o del 3779 D ot M atrlx lm pact Prlnter I m  r)( i!S%I O n S tl Iti!d to C11 l'r) e ra CO PM
:2 Inch platen 60 cla/sec $149.5

x lode! aztu  laot Aaatr,x lm pact prrn,er
l

d
B

e

'

l
D

a

E

llsspl''t)u'l I-jleotllrhl ''mspecac! Iar, n te r $2995 jMo
s5 ch/sec $319.5 - -  - -. -. -  - - ...- .-.7
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LA R G E, FA ST-TRA N SFER STO RA G E The low  head tracklng pressure of only 10 gram s vIr
d w  hard tually ellm lnates a so urce of head crashes co m m o nThe Iarge storage capablllt! of thls advance ne

d sk d?lve provides 11 m egabytes uoform atted or m o re w lLh other d lsk drlves1

than 1 0 m egabytes Of form atted data fOr each drlve E su ppo R-rSO FTW A R
In add ltlo n tlnls d rlve has a fast lnfo rm atlo n lransfer W Ith the H D D yo u recelve a co py o f o ur new  extended

rale ot 5 6 m egab lts/seco nd w hcn used w ltln the C ro ja veC D O S o peratlng system  W Ith cxtended C D O S yo u a
m em co D M A co ntroller (provlded) ftw are- softw areacccss lo the full range of C rom em co so

Flle transfers to and from  the dlsk otf-ur f rom  6 to 10 w ldely regarded to be the tlnest ln the tndustry
llm es faster than Is tom m tlnly seen w lth f Ioppy dlsk

syste m s

R IELIA B ILIT Y
k e housed In a sealed cham ber s() T EC H N IC A L SPEC IFIC A T IO N STh

e ro tatlng d Is s ar
that alr tllterlng IS not requlred Servo track follow lng Is M o d el H D D  H ard D lsk D rlve I
used to achleve preclsc head posltlonlng under tem per- 1
ature and hum ld lty varlatlo ns Further Ievellng of the storage capaclty each drlve 1 1 m egabl tes (unform atted)

un lt Is not no rm ally req ulred D ala transfer rate 5 6 m egablts qec
H ead posltloner Ilnear actuator
Tracklng m echanlsm  servo track follon Ing

( Intedace caed S 100 D N'tA tnterface
Rotatlo nal speed 3600 RP&l
R otallo nal Iatenty 8 3 m sec
N um ber of dala Surfaces 3 surfaces sealed envlro nm ent

j $ 
T rackg per surface 350
H ead f Iylng helght 19 m lcrol nches

H ead lracklng pressure l 0 grarn s
A verage access tlm e 50 m sec

Pow er dlsslpatlon (each drlve) 100 w attq
Pow er requlrem ents 1 10/ 220 vo I ts 50/60 cycle
O perallng envlronm ent 0 40 C'C 1 0%  30 o hu m  ld Ity

(non co ndenslng)
W elght (w /o ne dnve) 50 Ibs (2 5 kg)
W elght (w /tw o dnves) 1)8 Ibs (40 kg)

C om blnlng the new  M odel H D D D lsk D rlve w lth the
Crom em co System Tw o Com puter glves you a fast? pnce w /one drlve (M odel HD D -11) $6 995
pow erful system  w lth a Z-80A m lcroprocessor tw o prlce w /tw o drlves (M odel H D D 22) $11 995
floppy d lsk drlves up to 512 kllobytes of RA M  and upl
to 22 m egabytes of hard d lsk storage

@ 1 8 *
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1n 1 IS rlv e
5'f SIN G LE D ISR D R IV E

T h ls 5 Inch slnglc d lsk d rlve glves yo u a Iarge am o unt of d lsk

w ez storage (92 kllobytes on each d lskette slde) at a m oderate prlce
Reqo rd lng Is done In a sott sectored IBM  form at
fhe d rlve tan be used w lth o ur l 2 C tlm p uter o r any S 100

bus co m p uter that uses o ur Z 80 C PU card
The d rlve o perates from  our M odel 4FD C D lsk C ontro ller

SO FT W A R E

J c ro m em co also offers advanced program s such as FO RT RA N
IV RA T FO R 32K Structured BA SIC C O BO L 16K BA SIC and
others on 5 Inch d lsks

P R IC ES

''*S Y uodel wFo srnglc 5z, olsk orlve assembled $495'* #
See Sectlon fII tor dlsk controrfer lnform atlon#

SO FTW A R E
..,v Pu rchaqers o f C ro m em co co m pu ters o r d rlves m ay purchaqe

softw are o n 5/ d lskettes as fo llow s

FO  RTRA N IV (M odcl FD F S) $95
16K BA SIC (M odel Fr)B b) $95
C O BO L (M odel FD C S) $95
Z 80 A ssem bler (M odel FD A S) $95
T RA C E (k1()del TSS S) $95
D ata Base M anagennent (M odel D BM  $) $95
W ord Processlng System  (M odel W P: S) $95
n azzler G am es (M odel FD G S) $95
RATFO R (klodel FD R S) $195
32K Structured BA SIC (M odel STB b) $295
klultl U ser BA TIC (M odel rD M  S) $800

/'z '. @ *tla l IS rlY e a,' ouAL olsx oRlw
H ere Ih a co nven lent u n It to use fo r cases w h ere yo u w ant

a Iarge d lsk m em ory
Thls M odef PFD  dual drlve holds tw o 63 Inch dlsks w hlch

w lll each h()Id 256 kllobytes fo r a total of 512 kllo bytes fo r
th e u n lt

..,r' Reco rdpng Is done uslng a soft sectored IBM  fo rm at
M ''II' The d rlve can be used w lth o ur Z 2 C o m puter o r any S 1O0

%* % #
, w bus com puter uslng our Z 80 C PU card

* 'Y 'kV . v t YVV  The drlve operates from our M odel 4FDC Dlsk Controller:+ 
e.:4o  

.

4,sa' 
.  v,o y

z a ?/. ',
.# # >  The drlve ls com plete w lth pow er supply and cabfes to

eonnect to the Interface on the M odel 4FD C C ontroller

The un lt Is sup p lled In the o lled w anut case show n here

SO FTW A RE
So ftw are Such as o ur FO RTRA N IV and other p rogram b Is

avallab le o rt 8/' d lskeltes

PR IC ES
M od el PFD  W  8 D ual D lsk D rlve A ssem bled $2495

SO FTW A R E
Purchascrs of o ur com puters or drlves m ay purchase sott

w are on 8 dlskettes as follow s

FO RTRAN IV (M odel FD F L) $95 I
16K BA SIC (M odel FD B L) $95

- * x ''oitt-wa%e- . c o ao l
-  (M odcl FD C L) $95

Z 80 A ssem bler (M odel FD A L) $95
TRA C E (M odel TSS L) $95
D ata Base M anagem ent (m odel D BM  L) $95
W ord Processlng Sp tem (M odel W P5 1 ) $95 )
D azzltar G am es (M odel FD G L) $95
RA TFO R (M odel FD R L) $195
32K Structured BA SIC (M odel STB L) $295
M ultl User BASIC (M odel FD M  L) $800

@ J q o
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EA SY TO  IN PU T IT EA W  TO  C O U PLE

T O  Y O U R C O M P U T ER To cotlple the new  Joystlck to

Yo UC Com ptlter J L1st Use O U r D  +' 7% *YO t1 11 
get a Iot m ore use out of I / O  board (see page 30) lt w 11l

yo ur co m p uter $v 1th th lî new  joy r' -  -  -  -  =  
co u p le no t o n ly o ne b ut lw o  co n -

stlck CO M PUTE R 1 
soles A nd you 11 stI 11 have severalI w l THB

ut note that lt Is not Just an j j analog channels Ieft over (and oneS 1 00
ordlnary Joysllck- lt Iq a console It aus I 8 bIt o

utput port)lhas a 2 axls 
Joystlck and co ntalns a L 

-  -  -  -  u T he D  +  7A  pltlgs Into the Stan-
speaker and speaker am plifler You d

ard '100 (S-100) bus of your comcan hav
e sound w lth your gam es or pluf)s puter

C ICO M E M G OG lves yau SaY W arnlng sounds In lnto D
+7A 1 Oseand too other appllcatlons O r iom puter, O R D ER TO D A Y

h ave yo u r co m  p u te r
C rom em co w lshes you m ore usetalk to you

fro m  yo ur co m puter G et thls newA  thTrd feature yo u
CFIOM EM CO CRO M EM CO joystlck conso le and other C rom emget Is iour pushbutton 

vs-rlcx Jo vs-rlc K j) Is at yo ur co m p uterFour 10 
co pe rl p eraushbuttens svlltch es T h ese glveP 

storeyou even m ore posLO 
b I e u s e s s u c h a s s eSl

.
Z2 Iectlng varlous colors PRICE
L?J o n a co lo r g raph scs 

Joystlck console assembTe:B1 lerm lnal (
M odel Js 1ï's) $95

1

T EC H N IC A L SPEC IFIC A -IIO N S

IS-I Joyshck Console
jO YSTIC K

D egfees of lreedo m  2 axeq (X and Y) Sprlng return to center
X axls output vo ltage t  2 volts center 0 vo tts
Y axls output vo ltage :t: 2 vo lls center () vo lts

SW ITC H ES A M PLIFIER /SPEA KER
N um ber of sw ltches 4 Inp ut voltaMt

-  r tnge - 2 56 to + 2 54 vo ltq
O utput sw ltch depressed t) vofts O utput 47 o hm  Internal spf

- a kt.r
O utput sw Itch open +  5 & o lts

G EN ERA L IN FO RM A TIO N

!; :00 bufs fnleréace usc C rom em co D  +  I'A l/O
Pow er requl rem ents + 5 volts @  50 IMA

+ 1 8 volts @  40 m A
-  1ï5 vofts (iw 40 m A

O peratlng envlro nm enl 0 550C
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Z-84) slngle C ard 7-:t) c PU card 4K RA M  card 16X RA M  cAl'd

C om p utet

I

' 

j

w  
f

64K RAM card 8K BYRSAVER PROM 1:K PROM tard 32K BWESAWR PRVM jcard and progrAm m ez ca'd and program m er

* jectlon

o uter ar s
Crom em co offers a varlety of com puter cards O ur QAM  m em ory cards can be greatly expanded

Includlng a Z 80 based slngle card com puter, sev uslng our Bapk Select feature descrlbed on p 25
eral rnem ory ca/ds Includ lng a fast tW -kllobyte C rom em co.assernbled car4b 4re îested cm  aulo-
m em ory our extrem ely w ell know n BYTESA VER rnatlc check out equlpm ent and theroughfyburrled-
cards and several Interface cards ln ln tem peraturv cham bers

>

1GK Tw m port RA M  card G raphlcs Intedace m pm t paKallel 4+ od  isolated
inlerface pard p*rallel inferface cad

. 

&

'f 1.? .' .
' 

$
1 Dchannek A/D S'U-AR'I' 1/O lntedate Dlsk Clmtroller Ptinfer Interfafe qagdand D/A tard * l

u

vew'4twqe l#tee W*XxY'YY ez* 
Y
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TV D ATTI ER coler C ae  Cages W lee W rap tard fxtee er r.ald
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A  C O M PLETE 4 M H z C O M P U T ER ytlu can add addltlonal m em ory I/O  or even floppy
w lth o ur new  slngle c ard c om pu ter c ro m em co d lsk d rlves aq yo ur app llcatlo n req upres

brlngs the pow ef of the Z 80 and the tlexlblllty of the M O N ITO R/JK BASIC
5 1 00 bus to the ded lcated com puter envlronm ent 11 know n Z 80 M on Itor and our 38: C ontrolO ur w e

T h ls card w a: d eslgned to gel yo ur ap p llcatlo n up nA slc  arc avallab le In 2316 RO M  fo r use In yo ur
and runnlng fast N aturally you get a 4 M H z operatlon s n Ie c ard (

- o m puter W Ith thls tw o RO M  set yo u areI SI
You also get up to 8K bytes of on-board 271 6 PRO M  d to begln uslng a slngle C ard rlght aw ay 

-  norea y
and IK byte ()f slatlc RA M  m em ory Interfaclng Is a ja tor hasother m em ory or I /0  ls requlred T e m onl
snap through the R% 232 lor 20 m A current Ioop) serlal .1 a com m ands to aId yo u In program  developm ent
Interface w lth program m able baud rates to 76 800 o  c ontrol BA SIC has 36 com m ands/functlons andur
baud Thls sland alone card also glves you 24 blts of can dlrectly access I/O  ports and m em ory Iocatlons
bld lrectlo nal parallel I/O  5 program m able tlm ers 11 as call m achlne Ianguage subroutlnesa5 w e
vectored Interrupts and com plete com patlblllty w lth
aI1 C ro m em co card s P R IC ES

O ur Slnglc C ard Is a co m p lele co m puter O nly a Slngle C ard C o m puter assem b led

pow er supply and your PRO M  softw are are requlred (M odel SC C ) $450 00
fo r o peraLlon Yet the Slngle C ard can be the co re of M o nlto r and C o ntro l BA SIC
an enorm ously expandable S 1 00 bus system  slnce In tw o RO M s (M odel M C B 216) $90 00

TEC H N IC A L SPEC IFIC A T IO N S

SC C Slng le C ard C o m p uter
Processor 4 M H z Z 80 Input toad O nt. TTL r-q ulvalcnt
lnstructlo n Set la8 lnstructlons Includ lng the 78 O utput D rlve 20 TTL Ioads

Instructlons of the 8080 Interval Tlm ets
RO M  C apaclty 8K Bytes Iocated irom  add ress 0000 N um ber of tlm ers o

to 1 FFF Tlm eq Range 0 16 32 m llllseconds (softw are
RO M  Type Intel 27 I 6 PRO VI or f-q ulvalt-nt selectable)
RA M  C apaclty 1 K Bytes Iocated from  address 2000 Tlm er resolutlon 64 m lt-rustcondF

to 23F1Z V ecto red Interrupts

RAM Type 4045 btatlc Number of restart Iocatlons (Z 30 mode) 65 536I 
serlal 1/O  Po rfs G eneral Inform atlon

I 1/o Ievels Rs 232 or 20 m A current Ioop UART type 5501
Baud rate 1 1 0 to 7% tl()() (softw arc selcctable) Bus 5 1 00

Parallel Ports Pow er feq ulfem ents + 8 vo ltq at 1 4 A
lnp u! Porl 24 blts b ld lrectlonal + 18 vo ltF at 70 m ,A
O utput Port 24 blts bldlrectlonal - 18 vo lts at 25 ITIA

O peratlng envlronm ent 0 550C
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2 or 4 M H z sw ltch

y '';

c <. >

*' p

#

. <  * 1 4>

'

;j 'h

* U 50% %pet 1-t1 Z 80 # % W & t

m  I C ro r.l ro f ( b % (1 l . %
* Ui;l %t - - 4 h.1 l-l Z 'X ' %

clock ratt .11ï '$
* D o e $ no t req u I l f '

f ro n t p ane l 1 ()r

o pt'a r ht I o n

2-5: M o Rg T H Ro u c n pu l For exam ple you 11 llke the slm pll That m eans w lth our C PU you w lll
fled operatlon you get because upon be able to d evlse m uch m ore pow erH ere Is by far the m ost pow erful
pow er turn on the C PU w lll jum p to fuI (as w ell as faster) softw are thanC PU card now  avallable (It Is the
any deslred 482 boundary In m em ory beforeheart of our com puter systcm s )

h Z 80 chlp -  In fact It X O 5W ItCh fllpplng to go through toIt uses t e IN C LU D FS FR EF SO FTW A RE
h h eed verslon of the besln Fotlr Program  5o you can alsouses a Ig sp 

'rlae c pu co m es w lth o ur pow erfulf cturer fo r US0 th lb C PU Card In stand aloneZ 80 certltled by lts m anu a z
- flll m o nlto r co m p lete do cum entasystcm s 

-  and It can be o pcrated4 M H z o peratlo n 
tlon source code and paper tapef w lthout need of a front panelThe Z

- 80 has aII the advantages o object code Tbe m onltor ls also
the 8080 and 6800- and enorm ously avallable In PRO M  ($25) for use In

m o re o u r BY 'I'E SA V ER o r 16 K PR m e m o ry
A nd c rom em co s new  z 80 c pu 80 A D D IT IO N A L IN ST R U C TIO N S k

n dsoar
card does enorm ously m ore You ve probably heard that the

Z -80 w lth Its 80 new  add ltlonal In PR IC F

u u z c l-o c K RA T E Strtlctlons IS by far the m ost pow erful Z 80 C PU assem bled4
chlp around It s true (M odel Z PU ) $395Flrst thls C PU Iets you choose

elther a 2 o r 4 M H z crystal co ntfo lled
clock rate R lght aw ay that m eans you - -

cao have tw rce the throughput C uts T EC H N IC A L SPEC IFIC A I IO N S
program  runnlng tlm e In half Then z -80 M lcro p ro cesso r C ard
the Instructlon set of the Z 80 red uces processor 4 M Hz verslon of the Z 80 W alt State genezatlon
softw are even m o re c lock rate 2 4 &1H z (su ltch 0 4 w alt states Jum pt

. r w lre

The 2 o r 4 M H z cloûk rate ts sw ltc:h seiectableh sclectable
se Iectab I e as show n I n th e a bove Inslructlon 5et 1 513 I nstructl ons M 1 W alt State J u m per w l re
hoto Intludlng the 78 Instructlons of qelectlble17

the 8080 BU S S 100

Pow er on Ium p lum pt r w lre Pow er requlrem ents + 8 voltsPO W ER -O N

enabled (2 1 1 AM EM O RY JUM PS 
Iocatlons o peratlng enw ronm ent 0 550CPow er-on Ium p

C rom em co S C PU also has som e 1 6 Iocatlons sw ltch selectable
neat deslgn Innovatlons of Its ow n -
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Bank A ddress
S elect S elect

'
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s>'j.*

Q

. g I
lk

% e ia I n f ( ) r m  a l I o n a b o u 1
M em o r! Ban l be lect o n p 25

* 4 M H z speed LO W  P R IC ED
* M eln tlry Ban lk Selcct feature Tbe M odel 4VZ has the q uallty C ro m em co 16

know n for G et It at your com puter store

4K Statlc RA M  M em ory assem bled
A s you w ould expect w lth a C rom pm co product burned In and tested (M odel 4KZ) $295

our M odel 4KZ glves you advanced perform ance at
Iow  cost

It achleves Its 4 M H z speed w h lle uslng proven
rellable low  pow er m em ory chlp5 (21L02s2 ln a
novel deslgn Involvlng address antlclpatlon

EX PA N D A BILITY T yc j- jx lc l L SPEC IFIC A T IO N S
You get an unusual degree of expandablllty In M

odel 4KZ RA M  C ardth
e M odel 4KZ -  to 512 kl Io bytes If you d Ilke

M em ory capactty 48: bltesTo achleve thls the 4KZ Is arranged so you can 
A N,jM em ory type 21 L02 R

o rgan lze m em o ry Into as m any as 8 banks of 64K M em ory access tlm e 450 nanoscconds
bytes each w alt states at 2 M H z none requlred

Then an 8 posltlo n sw ltch on the card selects a w alt states at 4 M Hz qln non sequentla! addreqseq
glven ban k only

W Ith m em o ry expandab lllty llke that C rom em  BU S S 1 00
CO S C PU and RA M  cards are the baslc hardw are POW er requlrem enls + 8 volts @  0 8 $k

j o peratlng envlfonm ent 0 550Cfo r a bro ad range o f Jo bs -  even Jobs that untl

now  w ere on ly for Iarge co m p uters -
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* Th( t 'tstebl ak ' I I li) 1( STA RT NV ITH  T H F BEST
* N () w  l lt $ ta te s l f- q u I red ) l t, I l ht 2 () 4 vll'iz boone r o r Iater yo u I l I n evI tably w a nt Iarger

()r)t r 11 I()n m e m o ry So Start $v1th C rtlln cm t
. o and be sure

* (.), I el s ( xp nllclalal I I t: t() 1 la 11 f m epa nb: tta w  I tl) yo u I l have the expandab l Ilty and h 1gh speed per
Ba n k S( 1( cl fo rm ance yo u 1 I n eed

* ( aI3 E) e tIs e d l()r l ly1( bln 11111 o
. n vnam Ic retrcsh fully tl a lqrlarerl! PR IC ES

l 6K RA M  M em o ry assem  bl ed b urned In and
tested (M ()deI 16KZ) $595

FA SX  EXPA N D A BLE
N ot only Is thls the fastest 16K RA $1 card aï alI - - --7

able bu t It Is expandable to a half m egabyte T rC H N IC A L spEc lf IC A TIO N S
lt w lll operate at 4 %!H z vw lfl no w af! stales x j

o tjej j6jtz R a u  c ard 1
TIM E SH A R IN G

O ne of the bcst exam ples of the pow er of thc M em ory capaclty :6K bytes
Bank belect feature 15 th at It w lll Iet yotl ach Ieve M em ory 'ype 4050 2 RA M

l'm e share system  w ltb m lnrm um  so ftw are os er M em ory access llm e 2t)() nnnosecondsa
w alt states at 2 M H z none requlredhead
w alt states at 4 M Hz none requ I recfEach user (there can be up to 7) w lll be t-onflned
B U $ S 100

to l3Is ow n bank of m em o ry pow er requlrem ents + 1$ volts (-? 0 15 A

s-100 B tls C O M PA T IB ILITY + 18 Nolts (2 0 5 A
-  18 vo lts (g, 1 0 lz1A

Thls m em ory can be plugged Into any S 100 bu$ ocO peratlng envlronm enl 0 55
co m puter That Includes the enllre fam lly of C ro

m em co co m p uter syste m s - -  -

M EM O RY BA N K SELEC T
M em ory bank select Is a feature Incorporated Is dedlcated to thlq functlon fach of the 8 blts

on Cromemco memory boards that allows the of data of output port 40H ls used to turn on or jexpanslon of memorpspace beyond 64K bytes off the correspondlng bank of memory A 1
W Ith bank select m em o ry space m ay he organ In lhe correspondlng blt poslllon w lll turn on
Ized lnto 8 banks of 64K bytes each for a total the m em ory baok A  0 w lll turn It off A Il
of one half m egabyte m em ory clrcultry requkred to detect the output of po rt

4()H ls lnclud ed on the m em ofy card ItselfW
lth bank select eacln m em ory boafd m ay

reslde ln one or m ore of the 8 posslble m em ory Bank select provldes a convenlent m ethod by
banks A n 8-posltlon D lP sw ltch on the board w h lch lo expand system  rrlem ory space beyond
Is used to select each of the banks In w hlch the 64K Bank select also perm lts the lm plem enta
board resldes tlon of tlm e-sharlng System s w lth a. m lnlm um  of

.. .> ' Softw are overhead -  tlp to 7 users can use theTh
e actlve bank o r banks of m etnory are se

system  slm ultaneously w ith each conflned to hIsI
ected under softw are contro l O utput port 40H

ow n bank of m em ory
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T hls new  64-kI1obyte RA M  card Is fast and tre- The 64KZ Is fully tested to be com patlble w lth

m endously expandable In keeplng w Ith C rom em  aII C rom em co products
co s o blectlve of provldlng you w lth obsolescence PR IC E

Insurance 641:Z H lgh Speed RA M  M em o ry facto ry
T he klod el 648:Z Is o rgan lzed as tw o 32K b locks

assem b led bu rned In and tested
of m em ory Each block can be placed elthef ln hlgh (M

odel 64KZ) $1785
m em ory space (address 8000 IZFFIZ) or Iow  m em ory
space (address (30B0 71-1-1-1 - -

Each block can further be placed ln any of 8 T EC H N IC A L SPEC IFIC A T IO N S
d lfferent m em ory banks A ddress and bank asslgn

f h 32K block Is sw ltch selectable M o del 64KZ RA M  C ard
m en t o eac

A nother feature ls that each 32K block can be M em ory çapaclty 64K bytes
Independenlly su ltcbed to be selected or de- M em ory type 41 :6
elccted after reset M em ory access tlrne 1 50 nanosecondss

W alt Stales at 2 M H z no ne req u l red

EN O R M O U SLY EX PA N D A B LF w alt states at 4 M H z none requlred
W Ith our Bank Select feature you can expand BU s S 100

f 64K to 512K ln elght banks POW ef requlrem ents + 8 volts @  1 5 h
m em o ry space rom + 18 vtplts @  0 2 ,4

N o w  w lth the Extend ed B an k Select featu re In O
peratl ng envlro nm ent 0 550C.

th ls new  card yo u can expand to as m uch a6 16

m egabytes - - - - -
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You re probably !& e1I acqualnted A nd It can save you hundreds of accld ental A nd sl nce the BYT E
w lth C ro m em co s orlgl naI BYTE dollars slnce you no longer need to SA V ER 11 resld es ln m em ory PRO M
SA V E R sl n ce It ts the I nd ustry b uy o ne separately rcsldent prograrns can be d lrectly
standard PRO M  board on the S-100 The bullt In program m er Is de executed from  thls card
bus slgned for the popular 2708 PRO M P R IC E

N ow  thls new  BYTESA V ER 11 glves Each 2708 ho lds a fu 11 1 K bytes of
features A s w lth the m em ory A nd the 2708 Is U V erasable BYTESA V ER 11 aqsem bledyou even m ore

I BYTESA V ER you get these s0 that It can be used agaln and ajaaln btlrned In and testedo rl gl na
tant features A 2708 PRO M  can be program m ed ('V OdeI 8KBS) $245tw o Im por

(1) A slm ple easy w ay to store in any oi the 8 sockets on the BYTE
your program s In 2708 pro bA V ER I I Ind lvld ual p rogram  enable
gram m able read only m em ory sw ltcb es assure that PR O  Vls not
(pRo M s)) selet ted for program m lng cannot be T'EC H N IC A I

-  S PEC IFIC A T IO N S
(2) A PRO M  board w llh the capa accldentally program m ed Bv-rEsA v lqR jl

clty for a full 81( bytes of PRO M R ESID ES IN  M EM O RY M
o d el 8K BS

m em o ry sto rage
H ere are the features the new  W ote that the BYTESA V ER 11 card
ESA V ER I 1 glves you resld es In 8K of m em o ry PRO M S are M em ory capaclty EIK bytesBYT
1) Convenlent sw ltch selectlon of Provfam  m ed uslng tonventlonal M em ory type 27()8 pîlo q'l or(

board address m em ory w rlte Inslructlons To further equlvalent

Memory bank selecllon slmpllfp PROM programmlng several Memory access llme 450 nano j(2) C rom em co so ftw are p ackages co n Seconds
(3) Fully buffered address Ilnes cl to Walt Slafes at 2 MHz nonc $(4) Dlgltally tlmed program m Ing taln Spocpal Program comman s

req ulred
Ises transfer cod e from  RA M  m em o ry Intop u w

apf states a l 4 M H z o n e v e r
(p) l nd Ivld uaI program  enable the BYTESA V ER I I PRO M  m em ory jjlne o cIem ac

tches for each of the elght These program  com m ands are found Bus b; 1a()sw I
F'RO M  posltlons In our 2 80 M onlto r (z M  708) con pow er requlrem ents

trol BA SIC (C B 308) RO S (ZA 808) + 8 volts @  0 8 A
Y V PRO M  PRO G RA M M ER d n EBtlc In our dlsk assem bler + 18 volts @ 0 4 Aa n

M any peoplc are surprlsed to learn packages (FD A-S/L) - 18 volts @ 0 2 A
that In the BYTESAVER 11 you also O nce your program Is w rltten Into l Operatlng envlronm ent

0 550C2have yo ur ow n P RO M  p ro gram m er BYT ESA V ER 11 PRO N!S It s protected
But It s so from  pow er turn-offs lntentlonal or
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H O LD S U P Tf) 1b H IG H -SPEED , ture Thls m eans that thero are no w alt states
A BLF 2708 PRO M S reqtllred ln tbe usua! sequenthal addressbng type

ERA S
o f o p eratlo n

H ere s w hat yo u need w hen yo u w ant the capa
blllty for a slzable PRO M  m em ory P R IC ES

The 16Kr7R holds up to 16 type 2708 or equlv j6K pqo kl card assem bled burned In
alent PRO M S (You can program  these w lth the and lested (M odel I6KPR) $245

BYTESA V E R d I sctl Ssed on p 27 )

BA N K SELEC T
A nd the 16KPR has our bank select feature That T EC H N IC A L SPEC IFIC A TIO N S

Iers lhe board be part of Iarge m em tlry system s of M o d el 16K PR PR O M  C ard

tïp to 8 banks o f 64 K eacb See add ltlo na! lnfo t
m atùo n o n p 25 M em ory capaclty 16K bytes

M em ory typ e 2708 PRO M  or eq ut: 'Ilent
FA ST () nanosecondsM em ovy access jlm e 45

T'Ine 1 6K PR w lfù o perato w 1th the fastest m lcro w alt states at 2 M H z none requlred
com puters because of lts address antlclpated fea w alt states at 4 M Hz on non sequentl 41 addresses

o nly
- -  

-  
-  j Bus s 1(p()

Powet requlrements + CJ volts @ t) 4 AI + : j) 
volts g) () E$ A%t ( 1 rl ft) rn1 a l I()n abo t 1

k h'talel t ()n r) 25 - 1i1 %OIt5 @  0 5 AM
eln o rv Ban O peTatlng knvlro nm ent 0 5-, OC
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32K BNT ESA V ER R turned on ls a5! lhat ls requlred to store lnform atlon

P RO G RA M S T H E N EW , H IG H D EN SITY q ultkly and perm anently

2716 P RO M
M any custom ers have askcd for a card lhal h as P R IC E

the ease of use and hlgln flexlbpllty of our popular 32K BYTESA V ERF PRO M  card assem bled
BYTESA V ER' 2708 PRO M  card but one that could burned In and tested (M odel 32KBS) $295

use the new  271 6 2 kllobyte PRO M
N ow  C rom em co s 32K BYTESA V ER' card glves -- ......- -  - -

you a full 32 kllobyte f-apaclty of non volatlle stor - !
age fo r those RO M  Intenslvc appllcatlo nsYou also get the consenlence of an on board Y EC H N IC A L SPVC IFIC A T IO N S

2716 program m er 32K IIYTFSA V ER ' PRO M  C ard

The new  32K BYTESA V ERY holds up to 16 of the M od el 32K BS

2716 PRO M S Sw ltches are provlded to (1) protect
and un protect IDRO M S Ind lvld ually or In groups
f (2) shadow  RO M  socket palrs M em orY Capaclfy !2K byteg
o r program m lng u em oq  type tatel 2.716 pRo s?t or equEvatent
(allow s external RA M  to overlap portlons of RO M M em /ry acçess tlm e 4a0 nanohtconds
address space) (3) select card address and (4) con w alt states at 2 M Hz none requlred
trol the pow erful Bank Select and D M A IN O U T w alt states at 4 M Hz one per lnachlne cy cIe
features Bus s : 00 1

Pow t.r requlrem ent: + 8 & olts @  2 1 A m ax
N O  SPEC IA L SO FTW A RE N EED ED  o  eratlng envlronm ent () qciç'cp

w ,'' A  slm ple o ne tlm e w rlte of the deslred d ata Into
an erased PRO M  w lth lhe on board program m er -  - - .- . .- . - - -  - - - .
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SIM PLIEIED  PA R A LLEL IN T ER FA C IN G
T EC H N IC A L SPEC IFIC A TIO N S

M odel 8PI/OParallel lnterfaclng w as never ûûsler than w lth the
leI Interface Card 8 C hannel Parallel InterfaceC

ro m em co 8PI/O  Paral
You get 1$ bld lrectlonal 8-bIt l/O  ports that can Parallel l/O  Ports

be used elther slngly or co up led logether to fo rm  x um ber of bldlrectlonal ports F1

longer w o rd Iengths I/o  port w ldth E$ blts w lde
Fo r co nvenlence Input and o utput status f Iags fo r Input Ioad 4 TTL Ioads

handshake purposes are grouped together on one o ulput drlve 4 TTL Ioads
ort and m ay be accessed w 1th one Input or output lnput strobes latthcdP

O ulput strobesstate m ent
D elay 1 Ftsec l fter new  data vaI IdStrobe pu Ises can be Issued after each 8-bIt w

ldth 1 5 usec negatlve true
transfer or m ay be delayed untl I the proper w ord 1 strobe pulge per port
Iength has been form ed I tof Inputo pto-lso a

O ther features lnclude 8 sense sw ltches and 8 x um ber of O pto Inputs 2 blts
LED S on the hlghest seletled I /0  port on the tard I'l'k jevel lnputs
and 2 blts of opto-lsolated Input and 2 blts of Relay O utputg
re lay d rlve n o utpu t N um ber of relay outputs 2 blts

T he 8 I/O  po rts m ay be Iocated o n any 8 port Conlact voltage 28 V A C or D C
I O  boundary Contact Cureent 1 am pl

C o ntact Cype SPD T
G eneral Inform atlon

IIU : s 100
Pow er requlrem ents + 8 volts @  1 5 APR IC E 

oO peratlng envlronm ent () 55 C

8PI/O  assem bled (M odel 8PIO ) $295 -  - - -
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om p lele electr lcal isol at 1()17

@ E I I m  I 1) nl es gf () u n d Ioo p 43 ? o b Ie m  s
V  ''2 l -*N ow  your Interfaclng can b e ach leved w lth com  R

plete electrtca! Isolatlon from  lour m lcrocom puter *1 :Y' 2Z *'

flectrlcal Isolatlon m eans that problem s w 'rth
ground nolse and ground loops can be com pletely ..- 

-  ( -elrm snated In your Instrum entatlon com m unlca
tlons or process con trol systems ''xj y  -

Electrlcal lso latlo n also m eans lbat p otenllally

dam aglng translents can be safely Isolated from
yotlr com ptlter system  ::z v': 1: - ..

The new  C rom em co 4PlO  parallel lrtterface card N1 c Ixz
. 

. . s

lncludes
24 o pto lsolated dnput channels
16 opto Isoùated output channels j - v ) ..

4
5 relay lso latecl output channers11 o pto Isolated strobe/ handshake Ilnes d p s , f n

Q

1 o pto Iso laled reset Ilne G rom em co 4P IO 'nterface Note that alI Ilnes are elther
The 4PIO  servtces these lsolated 1/ O  channels tlcalry or m agqetlcally Isolated from m e com putelop

through four paratle! !! b tt 1/C) ports The addresses csrcuttry
of these I/O  po rts are sw ltch selectable (ln blocksof fo ur) by m eans of a sw ltch located convenfently C IRC U ITRY Every actjve ptn ts electrlcally 'solated
on the 4PIO  'nterfgtze card elthor by m eans of an opto-lsolator or relay

C ablcs are avallable In tw o convenlent pengths
ISO LA TED  C O N N EC TO R PIN S to couple from  these top connectors to a standard

The Isolated I/O  channels of the 4PIO  are D I3 25S socket C able m odel C BL 2 Is 62 cm  In
broughl to four connectofs on the top edge of the Iength and can be used In our Z 2 com puter C able

card NO  PrN O N A & Y O F TH ESE C O N NECTO RS m odel C BL-3 f5 110 cm  ln Iength for use ln our
15 D IRPC TLY C O N N EC TED  TO  TH E C O M PU TER system  Three com p uter

' - -  Llke aIl C rom em co cards the 4PIO  Is deslgned

w c fdx iv At stx c m c v lo s s
a I :plo  I Iatcd purallel In,e Ixct 

to m eet the m ost dem andlng standards of îndustrlal

1 -v ------c
-:-) --r -,--r-;------,-.--,-----,:- per/ormance:' ' t , 

.

1 jx  - pRlc vs
. .Z Jo! o- w ( er 

.r.-.i 11 'nle ''nf ev. ; ''o, t:$:-u' 7u' r-o, 
.

jy ojapso; . ,y yuyp; 
4p I o  asse m  b Ied bu rn ed I n and tested

..Z  Nu>

4*  e :4,1 4 a e p enp pm rl a#e B V &

ùeNe rn io a u c c x Bl-Es
& & j .y g
rosse rm g me, I & 

CBL-2 (62 cm  ong) $
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H ere s a graphlcs Interface that glves you lnlgh reso
lutlon slnnpllcbty and an enorm ous range of color

cholces unm atched In the lndustrv
The new  C rom em co M odel SD 1 C olor G raphlcs Inter

face Is a fully Integrated w ay lo dlsplay the m em ory
content of C ro m efnco com puter system s tn beautlful
and m eanlngful color cbolces U se of color and the
hlgh resolutlon of the Im age facllltaLe readlng the dlsplay
by researchers In the f leld To slrnptsfy exam lnatton or
d lscusslon varlous parts o f the scan can be dlsplayed
ln any of a w lde range of colors -  4096 to be speclflc H IG H  RESO LU TIO N

The jnterface conslsts of tw'o clrcult cards that plug 'rhe new  sD I lnterface can be used to d lspsay lm ages
dlrectly lnlo any C rom em to cofnputer No alteratton of w lth up to 756 x 4B4 -potat rcsoltltfc)n As dlscussed
the com puter ts requlred A ll necessary okltptlts to tlne Iater thls resoltltlon Is at Ieast the cqual of a h lgh

m onlto r are p rovld ed by the Intefface uallty b roadcast TV  plctureq
Tbe d lsplay devlce ls typlcally an RG B M onltor used(abte from  crom em co (M odel C O LO R O R B /W

In the lndustry or avat

RG B-19) 

The new  lnterface can be used to dlsplay an Itnage
In elther color or black-and w hlte -  or in 60th sçm ul-

taneo uslyIn colo r any 16 colo rs fro m  a palette of 4096 co lo rs
can be used ln the plcture In black-and w hlte any 16

shades of gray can be used

H O W  TH E 5D I M A PS
The SD f use6 dlrect m em ory access to dlsplay tlne

content of a dlsplay rnem ory Each p lsel of the d lsplay

m ay be m apped elther from  one nybble (4 blts) or one
bIt of the dlsplay m em ory The m applng m ode (nybble
o? bIt) ls softw are-selectable -  In fact part of a plcture
m ay be dlsplayed In one m ode and part In the other

very Nlgik fesolutlon provlded by lbe new color graphlcs The dlsplay m em ory m ay conslst of elther a 12K or

Interïace Is apparent In thls plot of slnusolds 48K m em o ry



R G B M O N ITO R

= 
o  

N ew  E rom em co RG B
i'V  ' (red/gteen/blue) colot.zJ' e.

M o nlto r Is speclally

, 

$ adapted for use w lth

A $D l lnterfate Photos
h.../ : m

show n hereln are from

thls m onltor

D lsplay ol cross sectlon of hum an heart Im aged by a
2 25. M H Z ullrasonlt secto' scan lbtough body s lntrR-
costal space. 'rhe lm age Is d lsplayed uslng tbe new  SD I i
tnlerface on all RG B M enltor Tllls rrledlcal appllcatlon
Involvlng the new Interface w a: done at Stanford U nl
versdty

Tbe com blnatlon cf m applng m odes and m em ory
result In four baslc m odes of operatlon as show n below D ISPLA Y M EM O IW

M O D Et 5D 1 RE&O LU TIO N  (HD RIZ U N-I'A L x VERTICA t) h new 1 61( tw o port m em ory card has been developed
1& EA CH  f)'l? FO U R M O D ES O tt O PfRA TIO N  for use w Ith the SD L Three of these m em orles thus hold

a full 40K plcturf- Plcture Info rm atlon ls accesslble by the
D w play M em o ky s'rz.e SD I thfo ugh a co nnector on the top of the m em ory tards
13X 4' K Thc card ç plug d lrectly Into the C rom em co com puter See

N ybblo M apped 1é5? x 124 378 x 242 sectlon 11 I of thls catalog
glt-M apped 37ô x 242 756 x 4B4 Tjae com puter resldent m em ory m ay also be used as the

d lsplay m em ooz altho ugh at the evpense of m applng speed

SD l O U TPU TS Tbls rsductlon occufs because the CPU m ust sugpend
The M odel SD I provldes three separate analog output Operatlon w hen the SD I accesses the resldcnt m em ory Tlae

result ls approxlm ately 5ao/o c pu utlllzatlo n fo r a 42K
slgnals to drlve the Red G reen and Blue guns oi a hlgh- gm em ory p'cture and 6 utI Ilzatlon for a 48K m em ory
quallty RC B m onltor The three separate outputs rather pfcfure
than one co m poslte o utput are used to preserve the use of the speclal tw o port m em ory how evcr asstlres
full resolutlo n of lhe p lctu re 7soo to ltlnoo c pu utlljzatlon (Jependlng on the appll

catlo n softw are

-  =- D * R DESIG NED TO SURPASS TV Q UALITY
$lu - s a q yo R  KO N G -TERM  A ppkjc A 'I'l()N

N TB BLF

-

- =  o  
.
. !) Jn Its bfgh resoluflon m odc the SD 1+ d lsp lays a p lcture

havlng a 756 x 484 p lxel reso lutlon Thls fo rm at co rre

Rponds to and (s com patlble w lth N TSC  TV  %  stem s practlce
ln nybble m apped operatlons each 4 bIt nybble <an In that 484 llnes are no rm ally dlsplayed In a no m lnal
selea  one oï 4096 colors as delerm lned by a m applng 52a llne system  The 756 pol zts lrl the horkzontal d lrectpt)n
RA M  The contents of the m applng RA M  can be changed glve a resolutlon equal or betttr than that of the vertlcal
dynam leally, under soitw art co ntrol by lssulng O U TPU T. d fpectlon
Instruçtlo ns te the 5D I The ho rlzo ntal reqolutlo n ltself far exceeds tlnat of co n

TV C O M PA TIB ILITY Vûntlonal TV dlsplay's wlnlch have relatlvely llm ltcd band
w ldtb

The M od el SD 1 also provld es a11 slgnals requ lred to yjae result of the above approach ls that the hlgh
serve as Input to a colorlzer or color m odulato r In a resoltltlon plcture dlsplaycd uslng the SD l Interface Is at
TV broadcast studlo least equal In resolutlon to a 525 Ilne color TV plcture

TEC H N IC A L SPEC IFIC A TIO N S

M odel 9D l C rom em co M odel RG B-19 C olo r M onltor

C olor G raphlcs Interface M ax effecllve streen slze 396 m m  x 297 m m

M ap plng m odes BIt o r nybble soltw are selected Technology A II solld state except fo r C RT
Resolutlon 756 x 484 p lxels m axlm um  uslng 48K d lsplay C RT 19 shadow  m ask delta gun

m er ory 12K dlsplay m em ofy m ay also be usud at Vldee slgnal output RG B 0 3 2 0 v 75 ohm Fully com
low er resolullon see lelkl patlble w lth C fom em co m odt.l SD I Interface outputq

Color A ny 16 of 4096 colors or any 16 shades of gray Vldeo am pllfler bandw ldth 50 Hz to 15 M Hz :!: 3 db
m ay be d lsptayed Pow er reqelfem ents 100 110 120 220 or 240 vo lts

O utputs Th ree analog outputs fo r R G B m onfto r 50/60 H z
Recom m ended D lsplay M em ory c rom ercco 16l(Tl> to tp Pen'er ctm slzm ptlon 250 VA

port m em o ry D lm enslons 444 m m  x 482 m m  x 545 n1m
Synt stgnal C om ptlslte Sync slgnal ls sw ltch selectable w ergM  45 kg

separate R5 170 sync slgnal avallable O peratlng envlronm ent - 50 to 4001:2
system  BuS Industrv Standard S :00 Prlce $6995
o peratlng Envlronm ent 0 55*C M odel 16KT P

Frlce $595 Tw o-port M em ory I
M em ory C apacffy 1 6K bytes
B us Ind ustfy standard S 100

Prlces f o b M ountaln Z ew  CA O perallng envlronm ent t) 550C
D ata Sublect to change w lthout notlce Prlce $795
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& ow  you have a w ay to get analog N O  FU RTH ER SO FTW A RE qulred D urlng converslon the D +  7A

lnfo rm atlon Into and out of your N EED ED  holds dow n the com puter Ready
m lcrocom puter lt s an easy fast and Tpae g) + 7,4 I/o  plugs dlrectly Into IINO
u nbellevably Inexpenslve w ay the c ro m em co m  Icro co m p ute rs

It s C rom em co s new  D  + 7A @ hlgh A nalog slgnal range Is from  -  2 56 to LO W -PR IC ED

perform ance I /0  m odule w hlch glves + 2 54 voljs (20 m llllvolt lncrem ents) D + ZA I/O  assem bled burned
MOU On both Inpul and output sldes In and tested

7 channels of 8 b1t analog to- slm ple Input and O utput In (Nlodel D + 7A ) $245
dlgltal converslons (to lnput ana tructlons lnltlate A /D converslon Each D + 7A Includes a connector tos
log data lo the com puter) and read In or out the ensulng B blts Connect to the 3 Input and 8 output
7 channels of d lgltal to analog of data N o further softw are Is ro- Ports

converslon (to output com puter - -
data In analog form ) T'EC H N IC A L SPEC IFIC A T IO N S
an 8 b1t parallel 1 /0  port to
nput and output dala In dlgltal D  + 7A A /D & D /A lnterfaceI
fo rm  A nalog Input ports o utput Im pedance () 2s ohm

fast convcrslon tlm e of 5 5 Num ber of Inpuî ports 7 M axlm um Ioad turrent 1 a rnAa
d Input voltage range - 1 s6 to Resolut.on ts bltsm 'crosecon s I

+  2 a4 vo lts c o nverslo n t,m e 5 s m lcro

Input blas current secondsA  M U LT IT U D E O F U SES 
j z! mlcro lmps max Accuracy :t: 20 mllllvolts

The D  +  7A  m akes It easy to use Input Im pedance D rlft rate Lesq than 10 m v/sec
your com puter for the Jobs you w ant 20 M egohm s 00 I JtF at 250C
It do -  such as p ro cess co ntro l 1 KH z sam plc rate Parallel I/O  Port
d l Ital f Ilterlng gam cs osclllosco pe 2 M egohm s 00 l pr Input port tl bltb!; 

t a lal tsjl 10 kHz sam ple rate O utput porgraphlcs speech recognltlon speec
Resolutlon 1$ b lts lnput Ioad one TT L equlvalent

and m uslc synthesls co nverslo n tim e 5 5 m lcro O utp ul d rlve 10 TT L Ioad s
The D  + 7A Iets you Input and out I Inform atlonseconds G enera

put analog data w lth aII sorts of Arrurary :!: 2: m ll jlvolts BIJs S 100
devlces Joystlcks ham  rad lo gear A nalog o utput Porls Pow er requlrem ends + 8 volts
m easurem ent Instrum cnts m achlne N um ber of output porls 7 @  0 4 A + 18 volts @  30 m ?N
too ls lransducers control system s o utput voltage range - 2 56 to - 18 volts @  60 I'I;A
m oto rs reco rders and p lotters to + 2 54 Noltç

nam e J ust a few  -  - --
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For lnterfaclng w llh .,)), . *1*g
s $-à

@ (- RT term  I na I s -..1%.$

* I l nc pr1 n l ers

@ m udf- r'us

* o t hcr d cvlces

FA ST SO FTW A RE SELFC TA BLF RA U D

RA TES U P TO  76,800 BA U D
H ere S Et VO ry Conven Ie nt l rl terf aCe to let y0u -

couple not to one but to tw o term lnals or other T'EC H N IC A I- SPEC IF4C A TIO N S

devlces So w e call lt a TU -A RT M od el TRT
It has tw o serlal 1/O  ports tw o 8-blt paralle! I/O  T U -A RT D lgltal Interface

ports and 10 Independent program m able Interval serlal I/o ports
tlm ers N um ber of ports 2

Baud rates are softw are sctlectable from  110 to 1/O Ievels Rb 232 or 20 m A current Ioop
76 800 batld Loa  baud ranye J00 9600 batlcf (softw are

selectable)
V EC TO R ED  IN TER RU PTS H 'fh batld ranse 0t$0 76 800 baud (softw are

sclcctable)
Yet another speclal convcnkcnce of the T U -A RT Farallel 1/0  ports

Is Il9 vecto red prlorltlzed Interrupls Is able to sup N um ber oi ports 2
port pow erful vectored Interrupt structufe oï tbe Input poçts i! blts
Z  80 m lcro processo r O utput ports 8 blts

lnput load o ne TTL equlvalent
o utput d rlve 20 TT I Ioacls

IN T ERV A L T IM ERS jnlerval tlm ers

The 10 Interval tlm ers sfnce they have real tlm e N um ber of tlm ers 10
l k capablllty offer a very w lde range of control Tlrntr range 0 1 6 32 nhsec (softw are selectable)

c o c Tlm er reso lutlon 64 m  croqeconds
posblbllltlts Vectored Interrupls

f acb tlm er range Is from  0 1 6 32 m II I Iseconds N um ber of restart locatlons (8*80 rncde) 8

and Is soflw are seleclable f tart Iocatsons (z>:e m odel 65 536N um ber o res
Prlorltlzatlon of TU  A RT ports Internally p rlorltlzed

P R IC ES Prlorltlzatlon for m ultlple TU A RTS dalsy chalnlng
G eneral Inform atlon

TU A RT assem bled burned In and tested UA RT type 5501
(M odel TRT) $295 gus s q()o

Pow er requlrem ents + 8 volts @  1 0 A
C A BLE + 18 volts tty' 8û m A

-  18 voI ts @  40 ITIA
C BL-2 fof Z2 com puters 62 cm  long $15 oo peratlng envlronm ent 0 55 C

C B L 3 fo r System  Three co m putert
110 cm  Iong $1 5 - -- - .-
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D ISK C O N T RO LLER

* M anl tunctlons on one c-trd TEC H N IC A L SPEC IFIC A T IO N S

@' Includes dlsk bootstrap m onltor M odel 4FD C

* RS 232 Intelface D lsk Controller and l/O  Intetface
D lsk co ntroller

SIM U LTA N EO U SI-Y IN T ER FA C ES U P TO  M axlm um  num ber of 5'f drlves 3
M axlm um  num ber of 8'! dnves 4FO U R D ISK D RIV ES 

tor jlrm w are 1 K bvte PRO MBootstrap/m onl

Controller clrcultry M O S LSIThls card ls not only a dlsk controller but also 
serlal I/o  portan I/O  lnterface 

I/o  levels R$ 232 or 20 m A current loopPl
aclng m any functlolnb on thls one card 15 pos kow  baud range 110 9600 b zutl (softvsar

e
slble because w c have taken the step of uslng LS1 selectable)

clrcu ltry H lgh baud range 880 -6 800 baud (softw are
The card Is capable of slm ultancously Interfaclng Selectable)

'' f 0 ' drlves 0ara'l1e1 Pt'ftup to three 5 drlves or our
Input port 1$ bptslts lnterface prtw lslons lncsude an RS 232 stnrlas
O utput port t5 bltsInterface w lth a baud range up to 76 800 baud 

I d one T'rL equlvalentInput oaThe bootstrap m onltor Is contalned In a 1 K 2308 
o utput drlve 20 TTt toadsRO M  

Interval tlm ers
N um ber of tlm ees r;

PRIC E Tlm ee rafq e 0 16 32 m sec (sottw are selettablel
Tlm er resolutlon 64 m lcroseconds

D lsk C onlro ller card assem bled burned In G eneral Inform atlon
D rsk controller type 1 771 1and tested 4/klodel 4FD C) $495
U A RT type 5501

RO M  type 23088!! D  U A L D ISK D R IV E 
u s s 4û() jone slot olnly)B

Pow er requlrem ents + 8 volts @  l 0 AC ro m em co also offers a d ua I Persc
l f Io ppy d lsk + 1 1$ volt

s (tp 1 00 IMAdrlve com plete w lth case po
w er supp ly' and cab les 

-  18 volts @ 1fg9 m Ato co
nnect to the controller card 5 1 00 bus lnterface j O peratlns envlronm enj () 550C

' D lsk D rlve assem bled (M odel PFD) $2495 1
- -

D  ua I 8
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C ro m em t.e p rlnte rs

/

A V ERSAT II-E C A RD  W IT H Each of the tw o lnterfaces has an lndlvlduaî cabse
TW O  IN TERFA C ES O N O N E C A RD  Connectlon on the top edge of the card

W Ith thlq new  Interface card It s easy for you to
lnterface ellher dot-fnatf lx or full Ietter prlnters PRIC ES

to yo ur co m ptlter systemTo be sulted to these prlnters thls card ls de Prlnter lnlerface C ard assem bled burned ln
slgned w lth tw o actual Interfaces O ne uses the and tested tM odel PRI) $195

Centronlx parallel conventlon and lntcrfaces tl7e C ables for PRl Interface 25 conducfor rfbbon cable
C rom em co M odels 3779 or 3703 dot m atrlx prlnters connects from  top card connector to D B 25S qockel

'rhe card s second Interface Interfar-es the C ro r-engths as (ollow s
m em co klodel 3355.A Full Letler prlnter c able 62 cm  ln lengtb for tlse Jn C rom em co
Thls second Interface has bullt-ln rlbbon llft and (xtodel C BL 2) $15com puters

rfbborl Iow erlng clrcultry to free the Noftktare over C able 110 cm  In Iength fof use tn C rom em co
head norm ally requlred fo r thls functlon System  Three com ptlter (M odol C BL 3) $15

N O TE TO  C RO M EM C O  SYSIEM  IW O  A N D  -  -
SY ST EM  IH REE PU RC H A SEIB : yEc u x yc A L spEc lFlc AT lo N :

M o del PRI
''Elle M otùt l PRl Interface cakc.l tlescrlb ed h e?( Isnow  supplled as stalldard eq ulpm ent In your Prlnter Interface

sp lc m  o utput port addresses o4 a,x 58 ac
Y ou noed no î purçb ase th ls card separatelv lnput porl addresses -,4 5/$
less y'o tl are adcllrlg ad cfltftlnal prlnters lo yo ur A lternate port addtesses o ptlonal D lp sw ltch

u n soïtw are suppovt c ïopoem co c o o s

system B u s s J()()

- . - -  

po w er requlrem ents +  il vo ltF L-z () 7 h

See C ro m enôco F'IZIN -FERS o n page -1 7 O peralIng envlronm ens o 55oc
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A LP H A N U M ER IC S PLU S A C TIO N , -

A N D  G R A PH IC S D A Z Z LER G A M ES

T h e D azzler* m ap s yo u r co m p uler m e m o ry co n A  
set of over a dozen gam es yo u can p lay w lth

tent o nto yo ur co lo r TV screen In full co lo r , ??th
e D azzler A vallable o n elther 5 o r 8 d lskettc!sT h

at doesn t m ean Just that you see alphanu- Each d lskette 
lncludes C H ESS SPA C E W A R 4 13

m erlcs In co lo r Yo u can d lsp lay any Info rm atlo n T IC TA C T O E TA N K W A R D A Z Z LE
- M A T IO N

In m em o ry A nd do so In co lo r C H A SE T RA C K D A Z Z LE D O O D LE G O T C H A LIFE
The D azzler' conslsts of tw o clrcult boards that KA LEID O SC O PE D O G FIG H T M A G EN TA M A R

p lug d lrectly Into yo ur C ro m em co C o m p utc r T IN I and A M BU SH
System s

PR I C  ES
N EED S O N LY 21( M EM O RY tt (j

jskette (M odel FD G S) $95D azzler G am es on 5
T'echnlcally the D azzlerf scans your com puter o azzler G am es on 8?' dlskette (M odel FD G L) $95

m em ory uslng d lrect m em ory access (D M A ) It
fo rm ats each m em ory bIt Into a polnt on the TV
screcn to glve a 128 x 128 elem ent plcture O n Iy a D A Z Z LER G RA PH IC S
zlt-byte com puter m em ory Is requlred (only 5:2 A program  t

o use the D azzler to d lsplay graphsb
ytes fo r a 32 x 32 plcture) The quallty of the

grap hlcs and alp hanum erlc d lsplays In co lo r o n a
plctures Is evldent In the photos 'I'V 

set A vallab le o n elther 5/? o r 8// d lskettesT h
e D azzlerp o utput Is a vldeo slgnal that goes

d lrectly to the TV vld eo am p o r to the antenna
P R IC ESterm lnal thro uj

o h an In expe nslve co m m e rclally-
avallable devlce D azzler G raphlcs on 5 d lskette

(M ode l D G R S ) $95
PR IC F D azzler G raphlcs on 8 dlskette

(M odel D G R L) $95TV D
azzler assem bled burned In and

tested (M ()deI C G I) $350 -

T EC H N IC A L SP EC IFIC A T IO N S I

M odel CG I I
T V D azzle,

D lbp lay fo rm at 128 x 128 64 x 64 o r 32 x 32 Csoft M em o ry acçess D M A

w arf- sclcctablt.) D M A rate I m cgabytc/sctond
C olors avallable (colo r m ode) Red green b lue V ldeo output com poslte vldeo TV slgnal

cyan m agenta yellow  w hlte black B U S QJ 100 (tw o slots requlred)
G ray scale avallable (B& W  m ode) 16 Intcnsltlc.s Pow er req ulrem enls + 8 vo lts (1 1 4 A
Systcm m em ory requlred 2K bvtes (51 2 bytes for - 18 volts @  50 m A

Iow  resolutlon m ode) O perallng envlronm ent 0 o5OC
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M o d tl I C C - 1 2 .

M o del C C -8

8-# 12-, O R 2 1 SLO T V ERSIO N S

Ideal for yo ur O EM  o r H om e brew  system  req ulre The back p lanes lnclude a full set of edge co n-
m enls lhese S 100 bus card cages are bullt w tth neclors w hlch are w ave soldered ln place on ()uï
the q uallty yo u ve co m e to expect fro m  C ro m em co escluslve sh leld cd m other board that w 'e call the

T hc card cages them sclves are of sturdy steel con Blltz Bus
structlon and Include a rugged retalnlng bar to In A vallable In an 8- 12 or 21 slot verslon
Sure that cards cannot be shaken from  thelr sockets

C A R D  C A G E B U Y ER/N G U ID E
-

TD lm en sIo ns (1 nçh es) x um ber 
,M  o d e I I r I C e

H F  -%- - -Pi sltlh.  -

C C ts 6 ! 1 0 7 8$ $ I 93
(-  
( 1 2 6 f 0 1 0 1 1 7 % 24 5

(-I- 21 ( 1 () J 1 t) 1 4 2 1 b $9oL-  z--  -  -

*  % Q  œ
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-1-e rap C ard

A hlgh qgallty w lre w rap board for bulldlng your
ow n cards for your com puter W lII hold over 70
integrated clrcults A 5 volt pow er supply ls In PR IC E

cluded on the board Uses tanfdlum  decoupllng w lre w rap Board asscm blcd
capacltors and dlsk ceram lc bypass capacltors M  deI w w B; $45( o
Edge contacts are gold plated for Iong trouble

frec llfe

'$ *2 *.? hri,r

t4l 
. ''t 1 t

,: j. . y'j y. 'jj j'j . x , t- a -'t ,)
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! lyu-y, 4. jjj.j yl...k't t q ry

v-

,
j.j,-jl.)l.j,p l!

.s

E xtender C ard

The card you need Nvhen esperlm entlng w lth or - -  - -
tro pbleshootlng your co m puter Extends co m puter
boards abovc casc fgr casy connectlon cf vo lè- PRIC E
m eter logle probe or oscllloscope C om patlbleh 11 s-l()9 boards Fdge contacts are gold plated Eztender Card assem blecl (M odel EàC ) $g5
w rt a
for long tro uble ftee Ilfe

c onnector Is lncluded (photo)

e  ' n  *
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Crom ernco has an lm presslve reputatlon for the uslng blnary-çoded declm al aritbm etlc
uallty bf our s-eftwure and thoroughness ef our At the iqame elme Cr/memt-o Ingentllty and thor.- )q

doctlm entatlon ougbness have fnade th ls @. fast-opefatlng BA SIC
W e support our cem ptltèrs w lth w hat ls urm ues Jus.t benchniark lts speed ftlr yoklrw lf

tlonably sorrle of the flnest soflware avallable O ur Notlcez too, in the followm. pagvs the guy lan-
M ultl-user BASIC for example, Is fast, yet I'nalh- tlkl range of softwarp cterently av4plabll Includln:
talns 14 declm al dlglts of 'pretlslon w hlle not Intro- CO BO L, FO ITIX AN lVz RATFQ : w lth FO RTRAN ,
duclng any round-off error That's lm portAnt In and m any others.,
flnknctal w ork? of cotlrs:, and It's obtalrled by

C RO M EM CO  0 15: O PERATIN / SYSTfM  (Cp O 5)

Ceom é/nco dlsk-based software packages com - ($) SAVE -  o uses tbq use/ Area to be saved
prlse a totplly m o grz ed system runnlng tlnçlet otlr as a dlsk flte ,
CDOS O perabpg System (6) TYP; ..- dlsplays qn AK 11 dlsk flle ott the '
COO C rs tiw  fram ewotk through whtch all dtsk co- te tand prlrltEr 1

fflm m anagem ent 1$ hgndled C D o sfeatlares lnclude CD O S 1s. sa'pplded on alf :yst4m  dlsks and 14
(1) SYS.TCM  1/O  System  lqput/o utput prottes auto# qtlcatly loaded m to QA M  dvrtrî: boet-up
dlng for the cqnsolmy pnnter, dlskz etc A lso supplt#d w ith a1I sy# em . softw are dlsks Are
(2) FILC M XNAG CNWNT Sy* bollcally-tlarned a nunsber Lf C9fH  utllïty progralo .
ftles can be created, erased opened, and closed fJ) BAYCH -  aflow s 'the vser to exeTtlte à flle .
Fllpt can be w rltlen 1* and. reid  from  bo&b :e- of cornrfpndsfrom  C DQ S
querttlally aletd ta:dom ly Q ) D OM P -  dlsplays the çont-lm ts of an A5C11
(3j CU NSO LE PRCt ESSD R The Copsole Pro- or blpalay ffle ln hexadecfm aforl tê'fle copm le fand ,
cew or allow .g the user to dlsplay the dtsk dffec- pslnter) A cplum n on the rpgbt mf the Ilstlqg ps
toryz 1og on rïew dlâks, :ave new dlsk flles, and dew ted to tf!e ASCII tltanxt A lon of the dum p
renam e exlstfng flles yxqctltallle hlks m ay be run t3) IN ITIAD ZE '..z.. 1.6 Nsed tp ftm pat dlsk:
from  the cvnsole, In hatch m ode or from  othkr (4) îTATUS -  dlyplays any errors In the dlsk
progf4m s dl/ed ory as w ell as a sutnrpal  of l e use of dixk :
(4) READ -A FTER-W AI'Q  A /ter eacb record Ts and 'kAM  space ',

w rltten to the dlsk. lt Is rea  64ck to assure data (5) W RITE SY&YEM  -  1$ usd  to transfer th. .
lrttegrlty A  dlsk wsrlte erre/ m esFage ls dlsplayeda boot file from /to the fm nt ef the gystqfn dlsk
If fhe dzta 1s not w rltten ptoperly (6) TKANFFER - - fs tlsed to trlhsfer flles from  *
(5) CD O S. 6 2R FRATO R The user can genefale e. dlsk or other devlcp te another drvk or otbêr
an operatlng system  to nw tch a partlcular hard devlce
w are conftgufâflon $t) addltron to the am ount of f7) SC REEN ED ITO R- I: an easy-tcslzse screen- -
m em ory 1rt the syyterftz the lser cqth spectfy the otfented test edttor SC REEN  ls Etfeal fo r th- e
nlzm ber, loo borf, and types of dlsk drwes w ho are not fam lllâr w 1th the use of avcofttputer, .
'fhe Console Processor llcludes a num ber of slnce It qootlluoklsly prom pt: tlje uter w sth the

com m artds w hlc.h afe m tnnslc to CD O S Tflàse are avallable com m ands ao y: dlsplvylrfg a full
useful for m antpulatkng dlsk files h om  tbe console screen of text SCREEN m ay he uted in conluBc-
(1) ATTRIBUTES --. estabflshes er changes the tltm  w lth the Crom em co FO RM AITER lo y/eld
allbw able fl14 accq,s m odes zrase, W rlte, and/or a pow erful W ord Precexslng 5p lem  Notp that
Read po tectlon m ay be speclfled SC REEN Is deslgnqd fef use onlv w 'th C rom em co ?

(2) D IRECTO RY --. llsts a11 or sperlflc dlsk fIl4 term lnals
rlam e: and slzes (8) TfXT SD ITO R- IS 4 conventlpnal eha/acter '
(3) ERASE -  deletes flles from the dlvk dlfec orjented text edltor It IlcorN rates m any power-
tory and releases the dlgk space whlch the hles fu1 featees apd altows corktdlon'âl as well as
occupled m ttl/tlple replacenw tqts throtlghout the flle belng
f4) Q NA M E ..,.- elu nge: the flle nam e of ap edlted
exlstlng flfe.

- -.ë .v' ,
.
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C O BO L @ LJN STRIN G  -  easl fy separates one data ktem
The C ro m cm co C O BO L co m pller contalns aII of lnto several fleld s

the features of Level 1 C O BO L as requlred by 1he FOr rapld erro r Isolatlon our C O BO L also In-
1974 A m erlcan N atlonal standard (A N SI) X3 23 Cludes EXH IBIT REA D Y TRA C E and RESET TRA C E
1974 as w ell as the m ost useful optlons of Level 2 A nother Im portant feature Is that the com pl Ied

The Level 1 features Include the standard N ucle Ctlde Is relocatable and uses thc sam e relocatable
us Seqtlentlal Flles and Table H and llng RELA T IV E Cflde fo rm at as ou r FO RTRA N IV arld our M acro
IN D EXFD ancl SEQ U ENTIA L flles m ay be used 'The Assem blef Thls m eans tbat segm ents of program s
C O PY statcm ent speeds program  developm ent by w rltten In FO RTRA N o r A ssem bly Language m ay
allow lng the program m er to Include source Ilbrar be easlly callcd from  a C O BO L program
Ies o ur C O BO L also supports C O M PU TA T IO N A L-3 Slnce C O BO L Is the m ost popular language now
data to glve m orc co m pact storage of declm al data ln use ft7r buslness appllcatlc?n program m lng C ro
on a dlsk (by packlng 2 dlglts per byte) rnem co com puters w lth C O BO L are partlcularly

Pow erful LeN el 2 fcatures of C rom em co C O BO L W ell sulted to buslness appllcallons
a re

* C O M PU T E -  slm pllfles co m putatlo ns by -

com blnlng m ultlple arlthm etlc statem ents PR IC ES
@ (IPEN EXT EN D  -  perm lts yo u to add reco rd s

to an exlstlng seq uentlal flle w ktho ut f'rst C O BO L C om p ller o n 5 ' d lskette

copylng aIl prevlous records to a new  flle (M Odel FD C S) $95
* C A LL -  to execute yo ur standard p re-

co m plled ro utlnes w lth a slngle statem ent C O BO L C om p l Ier o n 8/' d lskette

@ STR1N (;- easlIy com blnes several data Item s (M odel FD C L) $95
I n1o on e f Ie Id

* : 7 *
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C R O M FM C O  EO R T RA N  IV

C rom em co FO RT RA N IV provldes new  capabll REA L*8 For ease In cod lng o ur FO RTRA N allow s
Itles for users of Z-80 based m lcrocom puter sys the Ilteral form  of 81011er1th data that Is llterals
tem s T hls ls a co m plete lm p lem entatto n of A N SI m ay be enclo sed In apostro p hes
standard FO RT RA N X3 9 1966 except that there Is Slnce C ro m em co FO RT RA N IV produces relo-
no com plex data type and specrflcatlon Statem ents catable code FO RTRA N m odules m ay be Ilnked
m ust appear In a speclf Ic order U sers can therefor w lth the code prod uced by the C rom em co Relo
lake advantage of the Iarge num ber of appllcatlon catable A ssem bler and the A ssem bler can access
program s atready w rltten In FO RT RA N scsentlf Ic and arlthm etlt routlnes located ln the

C rom em co FO RT RA N IV operates under tbe FO RT RA N IV Ilbrary Thls Ilbrary Is searched by the
C D O S O peratlng bystem  and provldes b0th seqtlen- Ilnker to reso lve any undeflned subroutlne calls
tlal and random  dlsk flle access Flles m ay be Thls m eans that only the speclflc subroutlnes and
nam ed at rtln tlm e by usc of the C A LL O PEN state system  routlncs requlred to run a C rom em co rO R
m ent Ti-te EN C O D E and D EC O D E statûm ents pfo T RA N program  are loacled before execullon
vlde the user w lth fo rm atted data transfer w lthln - -  - PR 1 C ES

m em o ry
Varlables m ay be declared as D O U BLE PRE A II dlsk softw are packages Include

C ISIO N for full 16 declm al d lglt preclslo n O ther m anual and com plete docum entatlon
Iable data types lncsude BVTE to c lcrA t''l FO RTRA N IV on 5 ? dlsk (M odel PD F S) $95û

.V û l

Lo c lcA l-'z IN TEEC FR': IX TEC ER-Z REA L'ZI and FO RTRA N IV on 8'? dlsk (M odel FD F L) $95
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R A T FO R W IT H  FO RT RA N  IV  accordance w lth block structured prlnclples
C rom em co RA T FO R (an acronym  fo r RA -rlonal The RA TFO R softw are package Includes

Fo lltran) Is a FO RTRA N preprocessor that brlngs (1) A copy of the RA TFO R preprocessor and
the advantages of slructured program m lng tech- bupptlrt program s
nlques to the u Idely used FO RTRA N Ianguage (2) The RA TFO R reference m anual

he RATFOR book so/fwarc 'roo/s by IThe new structures allowed ln RATFO R lnclude (3) T
* B REA K -  exlts fro m  a Ioo p K ern Ighan and Plauger
* N EXT -  Sklps rem alnder of a Ioop (4) C rom om co S FO RTRA N IV com pller w lth
* I F-ELSE -  branch Im p lem entatlo n LIN K the Ilnklng Ioader

* REPEAT U N TI L -  Ioop w lth test at end (5) The C rom em co FO RTRA N IV Instructlon
* W H I LE -  Io o p w lth test at beglnnlng m ûnual

The RA T FO R preprocesso r prod uces FO RT RA N -
IV codcl that can be com plled by the C rom em co pR lc Es
FO RTRA N co m p ller Included w lth thls softk: are

kage O n 5'' d lsk (M odel FD R S) $195paç
The FO RTRA N code produced by the RATFO R O n 83' dl%k (M OdeI FD R L) $195

preprocessor Is Indented for easlly readablllty In - I

I

* 2 2 œ
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Z-80 M ACRO RELO CATING ASSFM BLER Alqo Included on the assem bler dlsk Is DEBUG a I
aupporl program  w'hlch allcw s m at-hlne language
programs to be traced dlsassembled patched or I

The C rom em co Z 80 M acro A ssem bler ls a tw o program m ed Into PRO M  D EBU G also allow s the I

pass assembler u hlch reads source code from a user to establljh break potnts dlsplay and alter the td
lsk Ille assem bles It and prod uces llstlngs and

j ;(' 80 regpsters and lnltlate norm al or step by stepan oblect flle elther ln relocatab e or In Intel hex fprogram executlon
form at It Is both a M acro and C ondltlonal A ssem
b Ier -  t

LIN K the C rom em co Relocatlng Llnker/ Loader
m ay lhen be tlsed to Ioad the asseln bled code Into pR jc gs
memory and resolve any external references The IAII dlsk software packages lnclude manual
com plelely assem blcd and llnked m athlne code and com plete clocum entatlon I
m ay lhen be saved ln a d lsk f IIe for executùon The Z 80 Assembler on 5 dlsk 1assem bler and Ilnklng Ioader al Iow  one to create
and assem ble a num ber of dlfferent m odules sep lM odel FD A S) $95
arately and tlaen Ilnk them  together as deslred at Z 80 A ssernbler on 8/! dlsk I
run tlm e These m odules m ay Include FO RTRA S (Nlodel FD A L) $95 I

Llbrary routlnes as well as those generated by the I
FORTRAN :$3c1 COBOL computerb ----- 1

I
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C RO M EM C O  16K D ISK - * Three types of varlables A com plete 11st of our 16K BA SIC
EXTEN D ED  Z -8(1 BA SIC (1) lnte:er (2 bytes) range +  32767 lnstructpons set Is glven below

to -  32768
C rom em co 16K D lsk Extended (2) Short Floatlng Polnt (4 bytes)

BASIC was speclflcally deslgned lo range ::!: 9 99E + 62 to 9 99E - 65 I
m eet the m ost dem andlng requlre- acctlracy to 6 dlglts @ @ * @
m ents of buslness flrm s w hlle also (3) Long Floatlng Polnt (8 bytes)
rovldlng the flexlblllty and speed range :::9 99E + 62 to :!:9 99E-  65p

necessary for real-tlm e control appll acctlracy 14 dlglts jrs tructlons
catlons lt fully uttltzes tl'!e extenslve * Advanced floppy dlsk I/O  capa aww ,. ugg, 

.

'1 58 Instructlon set of the Z-80 m Icro- bl 1 Itles u o irWIEGEBA: î 
yrocesso rto m axlm lze co m putallonal @ P lnary and A SC II sttlrage fo r bolb , ' oa m;e e' a: . .P 

u,

preclslon (a full 14 dlglts) program  Program s and data vr
q =  .. . ,

m lng pow er and speed of execullon * Sequentlal and random  access flles x I u 5 .tl 
m

SO m c 3.dd Itlo nal foatu reS are ex @ gn gl lsh Ian guage er ro r m essages ,oe X o
t e n d e d S t r I n g a 11 d S lJ b S t r 1 lA g h R n d I 1 n !; @ S y n t a < e r r () r C h e C k I rl g 2t S 13 r O 14 r a m  a . * l

u 11
Ca l3ab I Ilty P RI NT U S I N C fo r C obol Is e ntered s: e 'a Clr
l 1 ke f of m atted Outptlt T RA C EIIAg of * D ynam  lc error trappl ng -?-  N '''E

tkLrzos a y lp rogram executl on dyn am I c e rro r @ TRACE and Immedlate mode to :rj 
, m :q x

Erapplng random  and sequentlal d lsk facllltate debugglng LNo * 'h
.%'f

lle access thro ugh C D O S pro gram  @ A dvanced o utput fo rm atllng capa 2LT  e pox. ym
chalnlng and overlays m ultlple state- bllltles :1 U

pnlsu r): o. vz Iments per Ilne renum berlng of Ilnes @ Advanced strlng handllng capabll îLz m  
w

and dlrect m achlne language Inter- ltles CBE' LM r!h aF
actlo n w lth I N P O U T PE EK PO K E . C hal n I ng of program s g:V  lL1 ,'

and U SR com m ands @ D lrect m ach lne language lnter k B' u j! E
v :v JO

ther features of thls pow erful actlon o tzpn'k 
yr,'; , o .v rzBA SIC  

Include : u j:,
. A sem l com plllng deslgn w hlch PRIC ES LZ ao; 'e

oL*
com blnes the best features of both 16K BASIC on 5/ dlsk 1: O S'Y IR I;22
an Interpreter and a com pller Thls (M odel FD B-S) $95 )k .:@

, o  R

ylelds exceptlonally fast executlon 16K BA SIC on 8?' dlsk (zs :. vy ,

tlmes lModel FDB-L) $95 'HFM A l
* J R *
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ISA  N K  B NN  IQ 
- -  -  -  -  -  -  -  -  -  B A  N K B A N K

U l 6 7

F F F F I
O PE R A T I N G  SY ST E M  & BA S I C'

(-000

O P E R A T I N G bY ST EM  & BA SIC
8 000

---; r ) q r q osI 
ptJP TO I 1 1 tAKz

3 2 K. p p R 400 0 L - - - - = L- - - - -  = - - - - - -  - - -  - - - t- - - - a 4 000

t - - - - - - - - - - - -S F It r- qt S L R 1 U % F R 2 US E R 7 OS
bP A C.E

) (ljltjtl 1 6K/' I 6Ik/ I 6KZ j l 6 KZ 
.) ()()()(;

I

M em o ry A llocatlo n In

c ro m em co M ulti-u ser BA SIC

M U LT I U SFR BA SIC  The package Includes three 16KZ m em ory cards
U p to 7 users can Indeoendentlv run BA SIC Dro W 'th Bank Select one TRT Interface TU -A RT cable

ram s w rth c rom em co s 'new  m uI 't1 user softw  'are prlorlty Interrupt cable softw are on dlskette andg

M ultl-user BA slc 's supplled as softw are only or docum entatlon
as a com blnatlon hardw are/softw are nackave to To expand bevond tw o users order one 16KZ

de a cromemco system Two or s -ystem îhree for each addltlo'nal user and one TRT for eachupgra I
to a z-user system  addltlonal tw o users I

PRIC FS I

M ULTI USER BASIC on 5/? dlskette wlth M ULTI USER BASIC hardware/software I
docum entatlon (M odel FD M -S) $800 package w lth 5/' dlsk (M odel M U B S) $2895

M U LTI-U SER BA SIC on 8/' d lskette w lth M U LTI-U SER BA SIC hardw are/softw are
docum entatlon (M odel FD M  L) $800 package w lth t$?' dlsk (M odel M U B-L) $2895

t
1
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- -  '*> .. spec lA L STRU CIU RED nAslc co M u A x o s
B

* s acR up jo the m0s ecen p ocedu e oa o f no p ocedufe Ih
aa been ca ed up to t:q beg nn ng of the proq @m

/ D eLRE M  -- detetes R E M a k s atem en s a m o e e c ent
e sto age of sou ce Ies und o a aw g ea e ccnf dea alty ol

>%> source code

jj & LvA R -- lsts al va ab es anc Ihe ype as w. as heu ,oy x values o aoala a lhmelds pa Iab es j
tq '%''' ''' IF TH EN IPI;I ELSE ENRD O Sequence allows

tho p og amme to mp emen a fo F THEN FLSC st uc j# t
u e

C O M M O N -  al ow u Va ables o rem a n p m em o y as new
roul nea a e oaded n1o rgem o y dur ng execut c)n

EXPA N D -  w l inse $ nuI cha acters 0 a st ng va able
thôt the progra rn me ca a se c ha aclers n ha mi cld e Iso

of a s ng
N O LIST -  catlses set)t onö () code lo becom e executable

enly dode he eby pyoteg ng the ôecur lg a sclm c sec ons
f cade w h e allow  ng he tzse: o f ecly gçcess othe sec 1o

l ons of code
C LEAR -  v I ecgver usf) space m errlclry f c)m p ev oua y

de ated I nes
W H II.E EN DW HtLE copa a e an m plem entat on o

conclil Qnal oops w h .'a leal r: bg zl a l of he gop lt s
posq b g for he W H ILEE Ioc,p to be ezocu ed ze o m e8
the Gclnd t on s no m e w hen he Ioop s 6n e ed
REPEAT U MTIL riops are an m p em enta on o a con

FEA TU RES O F C RO M EM C O  32K STRU C TU RED  BA SIC d ons oop v t: Ne Ieu a. tàe ond of the loop n a con enu
of a 3EPEAT oop w q ways be execu ed lt leaot cnce

In addltlon to aII of lhe com m ands The Interactlve program  Edltor al KSAM ROUTINES
found ln C rom em co 16K BA SIC the Iow s the program m er to perform  the pf- p mary, c

1 ed a uecclncla f or glternate f 1: Ifo llow lng features and com m ands fo llow lng functlons on one or m ore f-- n?' B on e'o G:fname -  f 1: narne m ay b6 a str ng o s ng va able

11 be found In 32K BA SIC Thls program  Iines pfn - f le numbe may se a cunstant o a thme c va iab a%V l 
jn ... jnke s on e n umbe jBASIC Is deslgned to run In a Cro FIND aII occurrences of a strlng pqey-p ma J ksy mpy be a s r nq ors pgva able

C H A N C E a1I or selected occurrences SieY--seDonda # kev'
m em co W stem  W 1th nOt Iess th an n alze and prefo m a a K SA M  e

ot a S p C Clfle d Strln g a n d s f ecc u engtx koy length K oad spacs64 K 
of m em ory KCKEAT pED IT 

scrlected llneg by Insertlng or I r'vclumesi fname KALTCREAT pfn sRcy Ienqlh skeyV
arlable nam es and Iabel nam es (jsppacemsn I svolumes I named

eletl ng characters Rqaame a seqmants of a (IIe 1may contaln up to 31 charactefs and I/EE 
o1u fname new fncmaP R O C ED U R ES are ca I Ie d f ro m  KRENA

m ay start w lth an alphabetlc char Erase al segmen s o ) e em em ory or a PRO C ED U RE Ilbrary and KeeAs: fname
acter and contaln any com blnatlon of open a f Ie o fu lhe process xm ay Include both globa! and Iocal 

xo pzs pfc nam e
al phabetlc and nu m erlc characters u uvoesx i a n namevarlables PRO C ED U RE nam es m ay
lncludlng the apostrophe ( ) Llne Dlo:e a f Ie jcontaln up to 31 characters and m any KckosE pfn
num bers m ay also be used as label Ge lhe nexl cu ent or prevuuu ecclru lyaseu on the c,start w lth a perlod (.) and contaln p

a n: sequence o ue p rna v kera

nam es b t'on of alphabetlc and iloE'rFwo pf- Item .-tany COm  l n3 xoevcua p n llem I st

SO PH ISTIC A TED  K SA M  num erlc characters Includ l ng the KGETBACK pfn E em 1s1Read a random  rccerd based on he pr m a y Rey va ue

apostrophe ( ) A PRO C ED U RE Is de- KGETKSY p n pkey g em I s 1
A  h lg h I y so p In l stI cate d K SA M  Rcau he nth reoo d o, lh. f Ie relat Jz tc t:e stflned by 

xogy.rpnc pfn eeo u numbe r em 10 ; j(Keyed Sequentlal Access Method) I caj I I rjg ruad add t oaa data f om eco d al sadv eIe enceuPRO C ED U RE nam e (o ptlo na
has been Incorporated In C rom em  KBET pfn I em I s.13k1 ra m eters) Add a e o d Io tha p m a y e the p ope sequencc by

co s 32K BA SIC  Th Is feature I s very . p mae key
d ta bases for code .2  sPD P'D pie' E em 'is'u Sef u I 1 n estab 1 I sh l n g a eco d a l'e pr mary ; lo presow ng thc le spac ng

l t ns *' KLQAD P n Pkey E lsm 1 8'varlo tls app ICa 10 x uaal da a o ufl a aacrg e ereaced ecordA du a

EN D PRO ; (optlonal return param e Kpp'r pfn em I s 1
STR U C TU R ED  PR O G RA M M IN G  tersl- returns from procedure Change dala n a scs d w houl chan: ng ths p mary key

KUPDAIE p n pkey tem  stI

O 1* Dele e a reco d f om 1he p r'nary eW Ith the Introductlon of W H ILE xx u p n pksy
ERRPRO C scts BA SIC erro r flag and

and REPEA T Ioops and lhe IF TH EN Add Je e e anu ve Ify soconuary , e ent Iesreturns from procedure KALTADD fn
ELSE lnstruc-bon group structured u kn'thut InPR IC ES 

KA LTV ER fn
r) rogrdm  m  I rl g I n 6A S I C beco m  es a neaci a pr rna g le eco d based on he aaconda y kev

l t Thls Ieads to better m ore 32K sLructured BA SIC o n 5& d lsk KALTCUR I'D em stIrea I Jf xxj
..ryw p fn cm p s j

readable code w hlch ln turn leads (M odel STB-S) $295 Spec f8 a DewseGondae te8 andead he f st co respon :l ng p m ar
.

/ e ret).a d

to faster debugglng and easler maln 32K structured BASIC on 8/' dlsk KALTFIRST nekey I em I sl! jRead tbe p Ima? key ofl>e cu û: eocrd
te nancc Of P rogra ITIS and System  S (M od el STB L) $2 95 KR:TRIEVE p n q ng va able
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CR D M ZM C C W Q R D  P R OC Z S SO R

E x am p l e

Th ls t ex t w a 2 fo rm a tt ed b y th e C rom em co W o rd
P roc e ss ln g S y s tem N o tzc e th a t lt IS b0 th rlg h t
a nd le ft g us t l f led a nd p rec ed ed b y a p aç e t lt le
a nd c e n te r ed h e a d ln g

T h e u s e r c a n C a u s e th e
P r ln ted t e xt to c o n fo rm to t he
l lr lt s o f a n y d o c um e n t Th R
p aq e s z ze a s w e ll a s P la c em e n t
o f l l l u s t ra t z o n s h e a d z n g s
s u b h e a d ln q s u s e o f fo o tn o t ea
a n d lt e m s t o b e ln d e x ed c a n be
e a s lly c o n t ro l l e d

C ro m e m c o 's p o we r fu l sc re e n

Ed zto r r Fo rm a t te r , and 3355A
f u l l y - fo rp ed - ch a ra c t e r p r tn t e r
c a n b e u s ed ln c o n i un c t zo n w 1th
e a c h o t h e r t o fo r n an e a s y t o

u s e W o r d P ro r e s s lng S y s t em
w h z c h y z e l d s p r o f e s s l o n a l
l o o k lng f zn a l c o p y

I i t. Icco z 1...) rl'y I l jl I l I t st n t o g s. c > w ! g '% c' b o 1 I e w l d e () n 3 r row
y () t.l a n f- 'k 4 rn g.l lc iral' 11 lt- k a rl t- l k' L / y c 'k !1 led L4?1 tltn rIs Ialaced t ?'# pol n l
s t y ! th e (- ro m  tn 1'1 co ï''t. o r d P o ceq qt r a ( rc''ss th e pat,e

W O R D  PR O C ESSIN G  SY STEM

The C rom em co w ofd processlng system  Is a com  Thls w ord processlng system  Is deslgned for u5e
blnatlon Screen Edhtor and Form atte? fo r the pro on C rom em co Syslem  Tw o or System  Three com
fesslonal preparatlon of docum ents puters w lth 48K or m o re of m em ory

Llnes of text m ay be Ieft o r rlght-lustlfled or -- -  -
centered PR IC EF

Key w ords can be notecl and rncluded ln anU Z
alphabetlzed Index w hlch Is autornatlcally prepared W O RD  PRO C ESSI N G SYSTEM  on 5// d lsk
The W ord Processlng qystem supports m ultlple (M odel W P5 S) $95

co lum ns per page tabs footnotes and user Inserted W O RD PRO C ESSIN G SYSTEM  o n 8'? dlsk

for form Ietters) Page numbers can go as hlgh I (Model WPs L) $95text ( 1
as 9999 fo r Iong d ocum ents --  - -  - - - -
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fDATA BASE MANAGEM ENT SYSTEM

Cromemco s data base management system Is a the fleld attrlbutes and then speclfles the sorts by (dlsk based system  desrgned to run on C rom em co w'hlch the data can be retrleved (e g by state by
Sp tem  Tw o or System  Three com puters w lth at nam e by state by clty by nam e etc )
Ieast 48K of m em ory The system  overcom es 1he Ilm ltatlons o f key

Thls advanced softw are package can be used for access m ethods In that m ultlple keys to the data
m af lfng lfsts lnventory control personncl records base can be deflned ancl redeflned at any tlm e
order enlry or other 'm portant buslness appllca Sto rage space for the key flles can be deleted as
tlons deslred and recreated at a Iater tlm e

To create a data base an operator slmply speclfles )
I

I

PRICES l

D ATA BA SE M A NAG EM ENT SYSTEM  on 5?! dlsk (M odel D BM  S) $95 j
?/ dlsk (M odel DBM -L) $95 IDAIA BASE M ANAGEM ENT SYSTEM on 8

M U LTI U SER D A TA  BA SE M A N A G EM EN T SY ST EM  fo r use
w lth Crom em co System Tw o Com puters on 5/ dlsk (M odel M D BM  S) $195

M U LT I U SER D A TA  BA SE M A N A G EM EN T SY ST EM  fo r use
w lth Crom em co System  Three Com puters on 8?/ dlsk (M odel M D BM -L) $195

=  -  - -  -  
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T RA C E SY STEM  SIM U LA TO R

TRA C E Is a pow erful 6oftw are sys tlon Is m alntalned In a 1 00 Instructlon
tem  Slm u lato r deslgned to facllltate clrcular q ueue
assem bly Iangtlage program  develop The advanced fealures of T RA C E
m ent enable It to be used as a softw are

V lrltlally aII aspects of system  o per subslltute for Ioglc analyzers o r In-
atlon can be 51 m u Iated Includ l ng clrcult em tllators w hen debugglng as-
'nterrupts and l/O  operatlons A hIs sem bly Ianguage program s
to rlcal reco rd o f the p rogram  execu

PR l C ES

A II dlsk softw are package Include
m antlal and com plete docum entatlon

T RA C E System  Sim ulalo r on
5!' dlsk (M odel TSS-S) $95

TRA C E System  Slm ulato r on
1$ / d lsk (M odel TSS L) $95
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* C RO M EM C O  16K Z 80 BA SIC Tbls m em ory- allow s the user to exam lne and alter regsster and
resldent verslon of our pow erful 16K BA SIC glves m em ory contents set program  breakpolnts m ove
you aII the features of our dlsk based verslon (ex blocks of m em ory program  PRO M S (uslng the C ro-
cept for dlsk 1/0 ) m em co BYTESAV ER II) and read and punch paper

Thls Is a com plete BA SIC w lth 14 d lglts of pre tapes -  aII under keyboard control
clslon hlgh executlon speed Prlnt U slng Trace and The M onltor resldes In m em ory space from  E000
m any other capabllltles to E3FF hex and lncludes 1 2 co m m ands

16K resldent BA SIC occuples m em ory from  8000 * A SSEM BLER / RFSID FN T O PFRA TIN G  SYSTFV
lhro uglA B FFF and Is Ideal fo r use as a stand alone T he C ro m em co assem bler and resld ent o peratlng
system  çystem  allow s the user to create and edlt Z -80
* C RO M EM C O  314. C O N TRO L BA SIC Thls Is a source code assem ble the source code and create
com pact lnteger-only BA SIC Interpreter deslgned oblect code flles
speclflcally for m lcrocom puter co ntrol appllcatlo ns There are 43 operatlng system  com m ands
C ontro l BA SIC allow s the user to read and w rlte The assem bler/resldent o peratlng system  resldes
speclflc m em ory and $ /0  locatlons and caff m achlne in m em ory space from  address A Q00 to BFEF hex

language subroutlnes PRI C ES
There ara 36 com m ands and functlo ns avallable

K f m em ory space 16K BA SIC ln PRO M  (M odel 16KB-1608) $400c
ontro l BA SIC  req ulres 3 o

b t Iocatlon E40o hex 3K Control BA SIC (M odel C B 308) $75
eg ln n lng a
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pow erful tool for use In softw are developm ent It P
2708 PRO M S (M odel ZA 808) $200


