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SECT::CON :1. :::CN TROD LIC T :::C: Ot-.i 

1. 1 DEFINITION OF CHARACTER GRAPHICS 

Th• t•rm "graphics" broadly d•scrib•s various typ•s o~ 
pic:tur•s, . lin• draWings, or oth•r r•lat•d visual rn•dia. In th• 
c:ont•xt of computing, gr.aphic:s is th• process of g•n•rating th•s• 
visual •ff•cts on sQm• display d•vic:• vi& softwar• controL 

Cornp1..1t•r Qraphics ar• g•n•rally display•d on a vid•o sc:r••n 
This allows rapid manipulation of th• display for r•al-tiM• sc:r••n 
updating, 'aniruations, •tc. . Pr-inters ar• not practical f'or anlJ but 
th• l•ast involv•d graphics displatJs b•c:.aus• th•IJ lack th• high sp••d 
capabiliti•• of th• vid•o displaij. . 

"Char-ac:t•r" graphics is th• c:r•ation .or th•s• visuals 
thr·ough th• arrang•m•nt or mov•rn•nt of' alph.ab•tic:, nurn•ric:, and 
sp•cial-p•.n·•pos• c:harac:t•r• on th• vid•o sc:r••n. E><ampl•• or th••• 
sp•c.t.al c:harac:t•r• ar• . various ,;eom•tric: shap•1, v•hic:1• outlin•• 
<plan•s, cars~ •tc.~), and gamin; sijmbols such as playing c,1rd suits. 
Non•c:harac:t•r ;raphic:s . r•lw on illuminating inaivldual dots or 
squar•• on th• sc:r••n, andhavo no sp•cializ•d c:n,1ractor c:apabili·U.••· 

•i,! APPLICATIONS 

Tho applications or c:omput•riz•d graphics tall 

'

•n•ral cat•gori•s: math•matic:s, gamin;, ana fr••-standin; h••• ar• brl•tl._ outlin•d as tollows: 
1. Math•matic:s - graphs, charts, histograms, 

plotting, graphic: data r•pr•••ntation. e. Gamino - arcad•, vld•o sc:or• k••ping, platJin; 
fi•lds, ;am• boards, simulations. 

3. Fr••·standing gl"'aphic:s - animat .. ions, c:ompl•x 
non-rnovs.n; il'fta;•s, and kal•idoscopic: 
displalJS. 

1. 3 BRIEF DESCRIPTION - OSI GRAPHICS CONCEPTS 

into thr•• 
graphics. 

Ohio Sc:i•ntiric: mic:rocomput•r syst•ms •mploying •ith•r th• 
690 bo.ard Cc:ompl•t• sin;l•·board c:.otnp\,t•r,, or th• ~48 \lid•o board 
and S42 K•yboar-d c:oMbination of'f•r adv.anc:•d graphics c:apabiliti••· 
Th• s•e ana 600 boards utiliz•.th• CG-4 c:harac:t•r g•n•rator ROM which 
stor•• data for 2S6 gaphic:s c:h.arac:t•rs. Th••• includo upp•r and low•r 
ca•• alphab•ts, num•rals, punctuation, and ov•r 168 ;aming •ljrn•nts. 
Th• e42 and 690 boards contain sp•cial sortwar•-sc:ann•d Cpoll•d> 
k•wboards which mak• rull us• of th• graphics ~harac:t•rs and alphab•t 
provid•d btJ th• CG-4 ROM. 

In ;raphic:s applications, a particular c:harac:t•r is 
c:all•d to th• scr••n by POKEin; th• charac:t•r's cod• numb•r to th• 
addr••• of th• vid•o M•rnory location wh•r• it is to b• displatJ•d. n,. c:od• numb•rs •r• struc:tur•d around th• standard ASCII svst•m, but 
inc:orporat• •)(tra c:od•s to ac:c:omodat• th• additional non•standal"d 
ch•ract•rs. Durin; normal •ntrtJ of' alphanum•ric data, all alphab•tics 
and nurn•rals ar• availabl• to th• us•r throwiJh c:onv•ntional 
k•ystrok••· . T abl• 1-1 at th• •nd of' this manual shows ou'tlin•• a. nd 
c:oa•• for th• 2e6 charac:t•rs provid•d by th• CG-4 rirmw•r•. 

Tabl• 1-2 provid•• data on th• Ohio Sc:i•ntif'ic: CHALLENGER 
••ri•• inic:roc:omput•r• which utiliz• th• mo.d•l S40, S42, and 608 
boards. Conv•rsion data is inc:lud•d f"or- modif"ying old•r Ohio 
Sc:i•ntif'ic: rnic:roc:omput•rs to p•rf'or111 advanc•d ;r-aphic:s or k•yboard 
functions. 

1.4 FEATURES - S40 AND 600 VIDEO 

Th• Mod•l ~40 Vid•o board contains 2K or m•mory d•dic:at•d. to 
th• vid•o display. This giv•s a 32 lin•/64 c:olumn format. A guard 
b•nd has b••n provid•d on th• lat•ral •do•s or th• scr-••"' so that11• 
f'ull . 64 col1..1Mns ar• visibl•. A Minimum of' 1'8 lin•s is norm• 1J 
visibl• on a tru• TV Monitor. Wh•r• a modifi•d t•l•vision is us•d tas 

. a •oni tor,. th• v•rtical h•i9ht c:ontr-ol . may r•guir-• adJustm•nt. . 1o 
displa,_, th• Maxiinum numb•r- of lin•s. Figure 1-1 at th• •nd of th s 
Manual shows th• m•mory mappin9 ror th• 540 Video board. Each squar• 
in th• 9rid r•pr•s•nts a location on the vid•o scre•n. 
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TABLE 1-2 .OSI MICROCOIIPUft:JtS - GRAPHICS. AND EXPANSION CAPABILITIES 

Model 

Cl-P 
Super

board II 

CllP 
C8P·. 

All other 
.· Model 

·. Challenge-rs 
or . 
Conversions 

··.Notes: 

CPU Bd. 

680 

$J!1-. 
or .. 

. . so, 

lfOO 
500 Rev<A 
500 Rev>B 
S00Rev C 

ICe~ Bd. 

600 

51l2 

ASCII 

Vic:1~ Bd. 

600 

SlfO with 
CG-4 
ROM** 

41JO 
540without 
CG-IJ 
ROH••· 

Format 

25 X 2S 

~2 X 32+ 
·32 X 64 

•ReqUired D>difications vary. Consult dealer or factory 
for.further dat<!lor authorized service. 

+Software sel~ctable via P()ICE statements •. 

••cG:...4 ROM .... · 256 Characters including· upper and lQwer 
case alp~, 11uaenus, l)Ull~Uat;J..Qn, -~e eleaa.en:ts. 

♦, 

•· .,.· . ~-.,,,~ ·. rn:v:::::rr .· ... ·. -
---.-.· .. -~.. · ···'•1111111!1. ---........ . 

ReJllc!!'kS 

·. BASICr-in-ROM single board 
computer •. Exp~dable to disk, 
32K RAM with Model 610 inter- · 
face and mod:i.fications.* 
Avail.able factory configured 
for disk and 3 2K RAM. · · 

BASIC--in~ROM multi-bqard 
comp:uter. Expanda:l>l.e to disk 
operat•ion with slight mo.difi
catioris. * AvailabJe factory 
configu:red for disk oper.ation. 

Most ~older OSI cii.alle•nger 
microcomputers can peconverted 
to cha:racter graphic~anctlor 
polled'' keybQard operation. * 
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The 540 Video board ls automatically reset to the 32164 
format when the s•Jstem is powered up. Howe,ver, the 540 board can also 
operate, in a 32 lin•/32 column format. . Th• contents of th• memory 
location 56832 < d9c: > d•termines th• format. When an odd numb•r from 0 
to 25!1 is stored in this loc.ation, the format will b• 32/64. Wh•n 
the contents of this location is ev•n, format is 32132. This 
'location can b• addr•ssed and altered vi.a a POKE stat•m•rl"t, eith•r in 
the immedi.at• mode-or under software control. 

In the 32132 format, the c:haN1c:ter 'addr•ssinQ syst•m is the 
same as that used in the 32164 format. The maJor difference is· that 
only th• first 32 charecters of each lin• ar• visible. Th• mefROr\l 
mapping for th• ~40 Video board in th• 32132 format is provid•d in 
Figur• 1-2 <•nd of manual). Th• guard band ~nd 30-lin• f•atur• of 
the 32/64 format have been retain•d. 

The model 600 board contains • 1K single-format graphics 
system. The -vid•o -m•mory begins at 0000Chex>, or 53248Cdec). 
HoweveN the guard band featur• has not be•n incorporat•~ and th• 
visibl• character field consists of 24 lines of 24 columns. Th• tirst 
visibl• charact•r in the upper left or th• scre•n is acc•ss•d via 
address 33379(dec). Th• video memory map for the 600 board is shown 
in Figure 1-3 (end of manual). 

SECT:CON e GRAPH:CCS :CMPLEMENTAT:::CON 

2. 1 BASIC POKE STATEMENT 
Th• OSI char.act•r graphics system utiliz•• th• BASIC 

.•
. la.ng1.uag• 11 P. OK. E 11 stat•m•nt. to ace••• th•. vid•o m•mory. Th• cod• far a 

•sirea graphics charact•r is POKEd to a sp•cifi~ m•mory location. A 
ypical POKE st•t•m•nt assumes th• torm: 

POKE Caddr•ss,ba•• 10), Ccharact•r cod•,b••• 19) 
EXAMPLE: POKE ~4832,1 

Th• outline ~nd cod• for each or th• 2S6 Qr•~hics charact•r• 
provid•d bW th• CG-4 ROM is giv•n in Tabl• 1-1 <•na or manu~l). 

a 2 PLOTTING TECHNIQUES 

Using POKE stat•m•nts, video M•mory Maps, and ;raphics 
c:,haract•r outlin•lcod• numb•r tabl•s, th• us•r can ;•n•rat• programs 
f'or involv•d sti.ll ima;••· S•v•ral short •xampl•• •r• now provid•d 
"or prowrammin; motion on th• scr••n. Th••• sampl• pro;rams w•• th• 
aquar• c:hal"'act•r- which is c:od•d 1116:1. ", Th• th•ol"'i•• outlin•d c:an b• 

•xp•nd•d f'ol"' rnor• •laborat• pro;rarnrnin~ 

I. 1,-1 HORIZONTAL. PLOTTXNG - e~• ANO ,ee IOARDI 

n,. following prot;l""o1rn• er• int•nd•d f'or • •Y•t•m •rnplo!Jtrta 
• e. ~, Vid•o board, ana can b• l""un in th• 32.132 ol"' 3!164 rorrn•t, o,-
•Y•t•m• usir,c_:a th• ,ee board, th• vid•o addr••••• 8369, •ncl 83 a:s 
•~0ould b• .•ut:11titutod f'or e:s. 830 and 83871 r-oap•ctiv•ly. R•r•r to 'th• 
v. •o 1n•rnor1J maps, F i;ul""•• 1-1, 1-e, and 1-3 •• n••d•a. 

11 REM•-~DRAW LINE LEFT TO RICHT---
20 FOR X•e3830 TO e3970 
30 POtcE ><,161 
40 FOR T•e TO ee:NEXT T:REM---"T 11 LOOP•TIME DELAY--ee NEXT)( 

• For, a lin• f"t""om l""ight to loft, modifW th• pl"'ogram as f'ollows: 

10 REM•--ORAW LINE RIGHT TO LEFT---
ee FOR X•53870 TO ~3839 STEP -1: 
2~ REM--- 11 X" LOO~ COUNTS BACKWARD FROM ,3878---
40 FOR T•0 TO !0:NEXT T:REM--FASTER "T 11 LOOP--
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To move a singl• square rrom right to left, .add: 

4~ POKE X,32 
46 REM---32 IS THE COO£ FOR A SLANK SPACE---
47 REM--SQUARE ERASED BEFORE NEXT ONE APPEARS--

To mov• a singl•c:harac:-ter l•f"t to right, change: 

28 FOR X•53830 TO 53878 

2.2. 2 VERTICAL ANO ANGULAR PLOTTING - ~40 BOARD 
Y•rtic:al motion is ac:hi•v•d by POKEing c:harac:t•r• into • 

v•rtic:al c:olumn. . With th• S40 'v id•o board, contiguous . v•rtic:al 
scr••n locations maw b• ac:c:•••.•d via vi. d. •o · addr-••• . in. cr-•m•nts . of' +64 
or -64. . s,ec:it icaJ.lY, . th• FOR-NEXT· loop cont.aining th• . vid•o 
•ddr••··· 8 EP• bv +6il 01"' -64. This point is illu•· tr.at•d bv th• 
f"ollowinv program <r•l'•r to the vid•o m•morw maps•• n••ded), · 

ii REM---PLOTT%NG DOWN---
• ,oR X•S4i!l8 TO. e••••. · STIP 64 8'P'Ol<E)(/16:1. 

41 fl'OR T•e TO ee:N!XT T:"!M--TXMINQ LOOP-se POKE )(,32:R!M---ERASES SQUARE---
,. Nl>CT k 

To plot upward, c:h.ang• th• f"ollowJ.n; st•t•m•nts: 
11 REN---PLOTTING UPWARD---
18 FOR X•S4288 TO S3248 STEP -64 

---

+62 +63 +64 +65 +66 

FIGURE 2-1. FOR-NEXT Looe. INCREMENTS - S48 VIDEO 

e.e.3 VERTICAL AND ANGULAR PLOTTING - 600 BOARD 

Th• ••m• -t•c:hniqu• that .i.s us• f"or cr•ating v•rtic:a.l Mov•11•nt 
with S48-b•s•d SJJS1:41'MS is USll'd with th• 680 bo~U"d) 'th.at is, c:harac:t•r• 
.ar-• POKEd into v•rtical rows on th• sc:r••n. Th• dif f'•r•nc:• is that 
th• 688 vid•o ••mory siz• is 1K rath•r than 2K ·.as with th• 549 board. 
H•nc:•., the addr••••s whic:h ·ace••• th• vid•o scr••n locations are 
dif'f"•r•nt. . Contiguous v•rtical locations ar• . plott•d vi.a FOR-NEXT 
.loop inc:r•tn•n"ts of" +32 or -32 <r•f"•r to th• vid•o m•mory 1H1p.. Figur• 
1-3). This t•chniqu• is detnonstrat•d by th• f"ollowing program: 

• 
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10 REM---PLOTTING DOWN---
28 FOR X•,3741 TO ,4171 STEP 32 
30 POKE X,161 
40 FOR T•0 TO 50:NEXT T:REM--TIMING LOOP---
50 POKE X,32:REM--ERASES SQUARE---
69 NEXT X .·-· 

s 

Th• pr-ogr •m ma.., ·b• •l t•r•d to 'Mak• the squar• move upward by c:han;in; 
th• following: i 

10 REM---PLOTTING UPWARD---
28 FOR X•e4171 TO e3741 STEP -32 

An~ular Motion upward or downward can b• plott•d bi., usina • 
FOR-NEkT loop inc:r•m•nt oth•r than +32 or -32. Motion at various 
angl•• to th• v•rtic:al is ac:hi•v•d bW usino th• inc:r•m•nts shown in 
Figur• e-a. When writin; a FOR-NEXT loop for upward motion, r•m•~b•r 
that th• loop must STEP from• num•ric•llW ;r••t•r vid•o 1ddr••• to • 
l••••r addr•••·· · 

-33 -32 -31 -30 

~tV 
-1 .. _. +l ---

// t ~ 
+30 +31 +32 +33 +34 

FIGURE 2-2. FOR-NEXT LOOP INCREMENTS - 680 YIDEO 

2. 3 SCREEN CLEAR TECHNIQUES 

Th• vid•o can b• cl•ar•d bV on• of thr•• m•thods. Th• firs~ 
of thes• is a multiP.l• scroll. Th• second is an •xt•nsion of th• 
BASIC POKE stat•ment which fills th• scr••n with blanks. Th• third is 
a fast machin• languag• subroutine which giv•• instantan•ous scr••n 
cl•ars. Each m•thod has unique f'••tur•• which suit various 
applications. Exampl•s follow. 

2. 3. 1 MULTIPLE SCROLL 

This short FOR-NEXT lOOP. will r•p•titiv•lW scroll th• sc:r••n 
until it is blank. This m•thod is fairlw rapid but it is 
non-s•l•ctiv•. 

10 FOR X • 8 TO 32: PRINT: NEXT X 
2. 3. 2 BASIC POKE SCREEN CLEAR 

Th• tollowin; proQram clears th• scr••n bW ,oKEing •••l•~:1nvk• 
space to vid•o m•morw locations. Its advanta;• is that -~-ar••• of th• sc:r••n maw b• •r•••d. It is som•what slow•r than th• 
mul-.ipl• scroll. 

18 REM--FIRST, FILL THE SCREEN WITH SQUAR!S--
2!1 FOR ·x•S3149 TO ssa,e: R.EM--FOllt 611 BOARD, USl-
!1 REM--5427! INSTEAO o, see,e---
31 POKE k,161 
48 NEXT X 
se RIM--ERAIE SCREEN NOW--
,. FOR ><•~3148 TO ese,s:R!M--FOR, , •• BOARD, US!--
61 REM--S4271 INSTEAO OF eea,e---
79 POKE X,32 
ee NE><T )( 
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2.3. 3 MACHINE LANGUAGE SCREEN CLEAR 
The scre•n may b• cl•ar•d very rapidly by utilizing a machine 

languag• subroutin•. --· Th• BASIC · program will e-xecut• . tn• machin• 
lanau•a• su.broutin• wh•n it •nc:ounters • statement contairiing. th• 
"USR" f'unction ... such .as_: 

1.9 X•USR(X) 

A·r•quir•ment is that th• highest 24 byteis of system .RAM .must be 
r•••rv•d f'or tho subroutin•. .·· This is . don• after tn• system is powerod 
up or .. rosot b!J answorino th• prompt IIMEMORY SIZE?" witn a numbor itqual 
to th• address of' th• hlohest •xistino RAM minus 24 b1Jtes. . For 
•xampl•, on a syst•m c:on-t11inil"\Q 4K RAM,. 409:3 - 24 • 4072 byt•s. . On .a 
syst•m c:ontaJ.nJ.ng 81< RAM, lJ.mJ.'t tho M•mory siz• to 819:1.-24, or 8:1.67 
bytes . . The . BASIC langua90 program . th•rt stores tho d•c:imal equivalents 
of" th• . machin• . l.an9ua;e op-c:od•• in th••• 24 r•serv•q location_s. A 
g•ner.a~-purpose program for a 41< RAM S\r.fStem follows; 

·· :1.8 RESTORE : K•1024 : N•4 : B•K•N : C•B1"'256-1 
15.POKE 11,232:POKE 12,C 
20 FOR P•B-24 TO B-1:REAO M:POKE P,M:NEXT P 
ae POKE B-2,C:POKE e-:10 .. c 
30 DATA 169, 32, :1.60, 8, 162, 0, 157, 0, 208 
48 OATA232,208,250,238 
se DATA 248,:1.S,136,288,244,16,,208 
61 DATA 141,240,15,96 
NOTES: 1. 11N" 

2, II P It 

3. II M It 

To t•st th• pr"ogram,. •nt•r it 11nd th•n the following 11ddi tional 
stat•m•nts: 

108 REM--FIRST FILL THE.SCREEN WITH SQUARES--
1:1.9 FOR X•S3248 TO SS29S:REM--FOR 600 BOAR0,--
129 REM--USE 54272 INSTEAD OF 35295--
138 POKE X,:161 
141 NEXT)( 
150 FOR T•8 TO 238:NEXT T:REM--TIMING LOOP--
168 X•USR ()0: REM--CALLS UP MACHINE LANGUAGE--

2.4 DISK SYSTEM GRAPHICS TECHNIQUES 

Th• l"'apid ac:c:essibilitw of' storetd data and th• ov•r•ll 
tl•xibility or• disk operating swst•m permit s•v•ral uniqu• Qraphic:s 
op•r•tions. Two of' th••• ar• outlin•d her•. Th• first t•chniqu• is 
th• dir"o<:tion of' PRINT statem•nt data to som• scr••n loc:ation other 
th•n to th• bottom or the sc:r-•en. ··.·• The ••c:ond is th• dir•ct tr-ansf'•r 
of.th• •ntire vid•o rn•mor-., c:on1:•nts to -th• disk, or f'rom disk.to vid•o 
RAM. Th• ex11MPl• r"Outin•• provid•d ar• for c:ompatiblo with th• Ohio 
Sc:.i•ntif J.c: OS-6eD . disc: oper.atinQ swst•ms, v•rsic;,ns 2. e . and 3. e. When 
J.nc:orpor•tin; th••• routines in'to lal"';•r pro;r11ms, alt•r the routine 
lin• nu11b•r• as nec••••rw to fit tho progr-am. 

2. 4.i WRITE TO THE SCREEN - OS-6SD VERSION 2. 0 
Th• rollowin; rout.in• PRINTs charac:ter-s tc any d•sir•d 

screen location. Wh•r-• ••v•r•l lin•s·containin; PRINT sta't•m•nts ar• 
involv•d, ••ch c:ons•c:utiv• lin• of printed dat• b•gins wh•re the last 
lin.• stops. 

.. 



• 10 REM--OIRECT WRITE TO SCREEN--
11 REM--STARTING VIDEO ADDRESS•0300--
12 REM--ANY ADDRESS FROM 0000 TO THE END--
13 REM--OF VIDEO RAM MAY BE USED--
20 POKE 11860,0:REM--LOW BYTE OF 0300--
21 REM--INTO MEMORY OUTPUT POINTER--
30 POKE 11861;211:REM-~HI BYTE OF 0300--
31 REM--INTcr-MEMORY OUTPUT POINTER--
40 D = PEEK (8708) 
60 PRINT "WHATEVER YOU WANT CAN BE DISPLAYED" 
70 PRINT "HERE: STATEMENTS, CHARACTER STRINGS" 
80 PRINT "ETC. u 
90 POKE 8708,D:REM--RESTORES OUTPUT FLAG--
91 REM--TO VALUE IT -HAD BEFORE THIS ROUTINE--

7 

.. NOTE: If a CONTROL-C is typ•d whil• this routin• is running, 
th• contents of m•mory location 8708 may not b• restore4 Oitficulti•• 
may be encounteired with scrolling ... To r•stor• th• syst•m, twp• POKE 
8708,2 (return) in the immediate mode. 

2. 4. 2 MEMOR'i TRANSFERS - OS-6~0 VERSION 2. 8 

The contents of the videio RAM may b• load•d to disk, or the 
contents of the disk can be loaded back to RAM through th• following 
general-purpose routin•: 

10 REM--GENERAL DISK SUBROUlINE--
20 A• 11290:REM--BIN TRACK FILE PARRMETER--
30 POKE A,T:REM--SEE NOTE 1.--
40 POKE A+1,1:REM--SECTOR NUMBER - ALWAYS 1-,e POKE A+J,0:REM--START VIDEO - LOW BYTE--
60 POKE A+4,208:REM--START VIDEO - HI BYTE--
70 POKE A+~,SIZE:REM--SECTOR LENGTH - SEE NOTE 2--
80 POKE 11.812,FUNCT:REM--USR DISPATCHER - NOTE 3--
90 X•USR CX):REM--CRLLS UP SUBROUTINE--
100 RETURN 

NOTES: 1. 

FUNCTion HEX DEC 
Output to Disk A 31 491 
Input from Disk A 2A 42 
Output 'to Disk B 01 20'9 
Input from Disk B 07 213 

4. To load vid•o m•mortJ to disk, rout.in• l.in• 
numb•r• must b• s•quenc•d af"t•r video pro9Na.11. 

2. 4. 3 ~RITE TO THE SCREEN - OS-650 VERSION 3. e 
• T.h• following routin• may be us•d to PRINT • lin• starting 

.... som• vid•o scr••n loc:a"tion rath•r than at th• bottoM. Th• 
starting poin"t on th• .sc:r••n is sp•c:ifi•d as a h•x addr••• <••• v.id•o 

• 
rn•rnory maps as n••d•d). 

10 DISK ! . 11 MEM, CISOO, 03'00: REM---OR UP T0---
20 REM--HIGHEST YIOEO ADORESS---
30 PRINT #5, ll------LINE----'-- 11 
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.2. 4. 4 TRANSFER SCREEN TO DISK • OS-6Sr> YER.SION 3. I 

Th• f"oJ.lowin9 rou_½J.n• may_· .. _ b• i.as•d w_ .t.th.t.n a pr09ra1n stet • ;,s-tor• 
th• c:ont.ents of' th• •v.id•o •••ory. on disk: . . · ·-. 

11 DISK! "SAYE. T, SL• ·oeee;e": REM;,..-$EE NOTES-- ' 

NOTES: 1. .r· • Fr•• trade nuMb•r. Track numb•r• 
· fr.om- a _··to 9 must b• pr•f"•c•d by ct, 
_ i. •. . 81, 82, 83 . .. 99. . ·- · 

2. 1 • star,t.t.n9 ••ctor <alwavs :l>. .; 
3. Deee;a •. StartJ.n_ o_·. addr•ss, 8 pao••· . 

For 448· or 688 boards., use 
DeH/4··•. . · 

4. Alt•r _routine lJ.n•. numb•r• •• nec::essary. 

2~ ◄; s• TRANSFER DISK . TO SCRJEtf :... 0$.-6$0 YERSION 3. I 

Th• following l"'OY1:in• _ ••v b•. us•d wi thJ.11 .. a pro9ra'II 'to 
transf•r th• cont•nts of a dJ.sf.c trac:k to th• vid•o ••nrorw. · _ 

18 DISK! "CALL 0889 • T., 1" .. _ . . . -
28 REN--SEENOTES-"TRfltNSFER SCREEN TO DXSk•--

2. S BASIC ERROR CODES - :CHARACTER GRAPHICS SYSTEMS 'f 

·•· •••••v•• ~~,~~ .~;iJ.n~;:;:,...i.~••il;: ...• :~.,.~;;~h•~~::.f ~~BASI~~:: 
Th••• repr•sent "h• ••m• •rror condition• •• th• s'tanctard erro,:-:'"c:od••· 
The, formd obf' 'th• codhf• dJ.!f'•rs.,.tn th-.t th.• · ••cond l•1t•r h4•> t)••n \_:".t_,_}_:_,_•·.• r•P••c• v • ;rap .cscnarac"•r. · 



• 
CODE 

DD 

FC 

ID 

NF 

OD 

OM 

ov 

SN 

RG 

us 

Ii 

CN 

LS 

OS 

ST 

TM 

UF 

• 

9 

TABLE 2-1. BASIC ERROR CODES. 

F ,,,,,,. 

I.,,,. 
N"""'-

0/ 

0 ., 

01116 

s _, 

R ' u ... 

I~ 

C .I 

L6i 
OAal 
s !Ill 

T, 

u, 

DEFINITION 

Double Dimension: Variable dimensioned twice. 
Remember subscripted variables default to 
dimension 10. 

Function Call error: Parameter passed to 
function out of.range. 

Illegal Direct: Input or DEFIN statements can 
not be used in direct mode. 

NEXT without FOR: 

Out of Data: More reads than DATA 

Out of Memory: Program too big or too many 
GOSUBs, FOR NEXT loo~s or variables 

Overflow:. Result of calculation too large 
for BASIC. 

Snytax error: Typo, etc. 

RETURN without GOSUB 

Undefined Statement: Attempt to jump to 
non-existent line number· 

Division by Zero 

Continue errors: attempt to inappropriately 
continue from BREAK or STOP 

Long String: String longer than 255 characters 

Out of String Space: Same as OM 

• String Temporaries: String expression too 
complex. 

Type Mismatch: String variable mismatched 
to numeric variable 

Undefined Function 
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SECT:J:Ot-4 3 

3. 1. THEORY 

PROGRAMMED KE',, FUNC:X:ONS 

· Th• OSI mod•l. ~42 pol..l•d k•yboard and mod•l 600board con'tain 
a rirmware-scanned switch matrix wh.ich is outwardly similar to a 
standard ASCII k•yboard. . Fic.ur•s. 3,...1 and 3-2. show th• layouts of th• 
swi.tch. matri.·c•s and. R~y fa·c••·.· Th• IIO port for th• polled k•yboard 
r•sid•s at m•rnory location DF00<h•x> or 57088<d•c>. 

In op•ration, th• polling rout.in~ succ•ssiv•ly addr•ss•s •ach 
row of k•y swi tc:he-s R0 - . R7. B•tw••n th•s• row scans, th• rout in• 
ch•cks the columns C0 - C7 for clos•d k•y switch••· If a key closur• 
is d•tact•d, th• poll~ng routin• suppli•s th• CPU with the ASCII cod• 
corr•sponding to the face of th• k•y press•d .. Each of th• rows is 
addr•.•••d in turn, thus. all. k•y switc·h•.• ar.·• scan·n•d rapidl~ · 

Th• BASIC statemen-ts us•d for programming special. k•yboard 
functions are POKE 57'088, <row addr•ss> and IF PEEK (57088> • <column 
addr•ss). After RUN is ent•r•d, these stat•m•nts assume control of 
th• k•y board sine• th• norm.-l polling. routin• is .disabl•d .<•xc•pt 
wh•r• INPUT stat•m•nts ar• •ncounter•d >. In ess•nc•, th• POKE 
stat•m•nt turns on a row of k•ys, and th• PEEK sta~•m•nt monitors th• 
c:o.lumns for a key closur•. Upon d•t•c:tion O·f a closur•, th• . PEEK 
sta-t•m•nt can th•n trasf•r control to subroL,tin•s, GOTO stat•m•nts, 
•tc. This p•rmits th• function of each key can b•f softwar•-d•fin•d 
for imp.l•m•n'tation of passwords, gaming c:on~rols, •tc. 

3. 2 CONTROL-C DISABLE 

Th• polling routin• is suppl•m•nt•d by a ••cond routin• which 
monitors th• CONTROL and C k•ys whll• a program is running. During 
this p•riod, th• full-k•yboard.polling rou-tin• is disabl•d, and th• 
latt•r routin• allows .th• Ys•r to •xit a running pro9ram wh•n 
CONTROL-C is •nt•r•d. Th• CONTROL-C rou-tin• must also 6• disabl.-d to t ..... y 
allow programming sp•cial k•yboard functions. The address and data· J 
POKEd d•p•nds upon the syst•m confiouration and wh•th•r or not a disk 
syst•m is used. Th• n•c•ssar'iil data for disabling CONTROL-C on th••• 
swst•m• is contain•d in Tabl• 3-1 . 

. ·· 

BASIC-IN-ROM OS-650 V2. 0,2. 2 OS-6~0 \12. 0,2. 2 OS-6:SO VJ. 0 
6-DIGIT 9-0IGIT 9-DIGIT 

POKE ~30,X POKE 2073, X POKE 2073,X POKE 2073, )( 

CTRL-C OFF ON OFF ON OFF ON OFF ON 

VALUE . 
OF 1 e 96 76 96 76 96 173 
)( 

TABLE 3-~. CONTROL-C DISABLE FOR BASIC-IN-ROM ANO 
OISI< SYSTEMS - 680 OR S481"S42 CONFIGURATIONS. 

3. 3- PROGRAMMING DIFFERENCES - S42 ANO 689 BOARDS 
Th• hardwar"• assoc:i•t•d with th• polling routin• 

dif f'•rs slightlW bf'tw••n th• !542 and. t.00 boards. Th••• 
r•quir• slight alt•ration• of th• programs which provid• 
k•IJ f'unc:tions. 

Th•••· diff•r•nc::•• ar• r•fl•c:t•d in th• r-ow and c:olumn 
addr••••• in F igYr•s 3-1 and 3 ... 2. WJ. th a ,42 board, th••• add.r••••• 
ran;• from 1 -to 128 as pow•r• of two. With th• 600 board, th••• 
addr••••• •r• th• inv•r••• of tho•• •nc:our,t•,..•d with th• !542 board. 
~OK~ stat•~•nts whic::h t~rn on th• k•Y r"OWS must contain row addr••••• 
whic:h cor-r•spond to th.·• c:omput•r •~•t•m b•ing pro;ramm•d. 
li Stat•m•nts whic:h im. pl•m•nt mu.ltipl•-k• .. w functions •lso vary 

•· ghtl~. With th• ,42, a PEEK st~t•m•nt tak•s th• form: 

<lin• > IF PEEK < 57088) • < CR OR CB OR ... ETC. ) THEN < l.in• > 



•-

• 

128 64 

C7 C6 
... , ..• ,, 

co 
N ,I:"--
r-1 ,:t:; 

::t U) 
U) ,:t:; 

Cl) 
N f,.:j LO 
(Y) en ~ 

Cl) 

~ 
U) ~ ::t . 
r-1 ~ 

QC;• 

Cl0 ~ "' ~ 

N 
Ai: 

N r-1 
~--

Sl 
~ 

1-• l<EY SWITCff 

32 16 - 8 4 

COLUMN ADDRESSES 
cs C4 C3 C2 

~ 

11 

2 l 

Cl ce 

ONE• 
PLAYER 

--+--GAME 
KEYS 

TWO• 
PLAYER 
GAME 
KEYS 

NOTES: 1. Standa~d S3-key layout except: . 
"HERE· IS" deleted 1 -- "RUB OUTu at "HERE IS" looation, 
"SHIFT LOCK" at "RUB OUT" location. _ 

2. ''LEFT SHIFT" and "RIGHT SHIFT" separately decoded • 

FIGURE 3-L SWITCH MATRIX - 542 POLLED KEYBOARD. 
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127 191 223 . 239 247 251 253 
COLUMN ADDRESSES 

C7 .~. cs ts C4 C3 C2 Cl 

r,... r,... .... ~· ,.... 

r-f U) 

'" ~ 
r-f 

(i> 
rt) w U') 
N Cll ~ 
N Cl) 

w 
~ 

O') A .::t 
(\') 

~ ~ N 

r,... 3 
0 (") 

.::T ~ ~ 
N 

r-i N II) 
~ 

N 

(\') r-f . II) 
~ N 

.::t C\ LI) p:;· 
N 

_ * = J<E;Y SWITCH. 

NOTES:· 1. Standard 53 ... key layoµt except: .. 
"HERE IS" d·eleted, "RUB OUT" at IIHERE IS" 
''SHIFT LOCK" at ttRUB OUT" location. 

2. nLEFT SHIFT" and "RIGHT SHIFT 0 $eparate.ly 

254 

Ce 

ONE-
PLAYER 

• GAME 
KEYS· 

"' 

TWO~ 
PLAYER 
GAME 
KEYS 

location,: 

decoded.· 

FIGURE 3-2. SWITCH.MATRIX - 600 POLLED KEYBOARD~ 



<lil"I•> IF PEEi< <~7'888) • (CA AND CS ANO ... ETC. ) THEN (lir,•> 

Not• that th• OR expr•ssions have b••n chang•d to AND, but that 
stat•m•nts ar& oth•rwise id•ntical. Following are two •xampl•• 
programs which utiliz• programmed k•~· functions. 

3. 4 DEMO PROGRAMS - KEVSOARD FUNCTIONS 

, REM---EXAMPLE N~ 1 ----
10 REM--DETECTS "G" SWITCH CLOSURE - ,42 BOAR0--
20 POKE ,30,1: REM--CONTROL-C DISABLE - SEE NOTE 1--
30 t<•,7088 
49 POKE K,8: REM--FOR 690 SEE NOTE 2--,e IF PEEKCK> • 16 THEN 180: REM--FOR 608 SEE NOTE 3--
60 COTO 50: REM--GO SACK AND PEEK ACAIN--
180 PRINT "C-KEV PRESSED": REM--SEE NOTE 4--
118 POKE ~30>0: REM--RESTORES CONTROL C--: REM--NOTE 1--

NOTES: 1. For disk •~•t•M> POKE proper CONTROL-C disabl• and 
•nabl• (se• T•bl• 3-1). 

2. For 600 board, POKE K,247 
3. For 600 board, IF PEEK (I<)• 239 THEN 180 
4. This lin• ma~ transr•r control to oth•r lin••· 

8 REM----EXAMPLE NO. 2----
18 REM----MULTI-KEY DEM0----
18 REM--CLEAR SCREEN SY SCROLL-UP~-
21 FOR X•0 TO 3~: PRINT: NEXT X 
!S PRINT"INSTRUCTIONS: 1•FWD !•REY 3•FIRE 7•EXIT" 
39 REM---TARGETS---
31 FOR X•e4976 TO ,~eee STEP!: POKE X,246: NEXT X 
se l(•,788-8 : A•S4288 : POKE S3e, 1 : POKE I<, 128 
61 REM---ENTERPRISE IN TWO PARTS---
61 POKE A,11: POKE A+1,12: FOR X•0 TO se: NEXT X 
71 IF PEEK (1()•128 THEN 1ee: REM--128 FOR "1" l<EV--
7S IF PEE~ (1()•64 THEN 2ee: REM--64 FOR "2" KEY-
ee IF PEEK CK)•32 THEN 300: REM--32 FOR "3" KEV-
ee IF PEE~ (K)•2 THEN 400: REM--2 FOR "7" KEV--
,. GOTO 70: REM--GO BACK & PEEK AGAIN--
198 POKE A,32:POKE A+i,32:A•A-1:GOTO 60 
zee POKE A,32:POKE A+1,32:A•A+1:GOTO 60 
388 FOR R•A+63 TO sseee.STEP 63: POKE R,189 
319 FOR X•e TO 10: NEXT X: POKE R,32: NEXT R 
321 GOTO ee 
411 POKE S38,8: .REM--RESTORE CONTROL c--: ENO 

NOTES: 

POKE R,189 

13 

• 

• 

• 
---- _ _,_. _______________ ...,..........,..,._ ...... ..,.,---_<.----------------------
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• 

• _a_ i..a .....!t. u 

.JL tJL 

TABLE 1-1. OSI GRAPHICS CHAltACTERS 

.LU 

••••••• 
">••····· ·••······ ••••••• .. ■■■f 

■ 

..I!.. k. 

-······· ··••■:■■ 
-■■■■I. ■ 

···••t ■ •.... ,,, .. _______ , __ 

.LL u 

••••••• ....... ; ....... , •••••• ... , 
• 
...l.. u 

....IL ll 

•••• ••• .. , . 
■< 

■< .,; • .... , ... 
• 

JS. u.. 

■■S' •••• ••••••• • • ••• . , .•.. ·•••· . 
■•■■L ••••• ----

• 

• 
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• 
■ II ■ 

..2.4. ~ .25. tr! 

• 
...3l u. 

■ 
-~I : I ------ ....... .... -

..33.U. ..35. w 

■ • 
..nUz 



• 
■ 

..u UC 

• 
..!a.UI 

• ~ 
I -

j 
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.£.L ~ 

..hl. ~ 

• II ■ ■ • • 
.61i. ~ ~ ~· 70 ~ -1.L w 

II 
.ll Ul .1.5. ~ 

• ■ • ■ • 
A_ UC IL ~ ~ $4£ 7'-1 i.!f 
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• 
II 
_fil_ 'lsl _fil w 

-
I I I I I I 

II 



• 19 • 
II ··• •• ti 
J.m. $64- Jl1. \.65 jjz~ ~w 

-1 

.ti liO JIS. t-'1 11§ $iA. -111 tiA 

• II • ■ • 
• 

.10.W J.f!. \in llLS6£ JU_ $.i.f 

..112.. ill ~\11.. 

■ • 
J1i.. iii Jl1 ~ ...11§ 1,1a ..m \.11 
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• (; 

II II ■ II 
~ 

122 $..I§ gJ_ i 7Cf _lf_2 $.M. 123 i.:m 

.! 
I- I-...... 11 1-1-

:1 1-1-

JU. ill 

•■ ■ I I I I I I I I I 
I I I I I I I I I ■ 

(, 

12.a.~ 

■ ■ 
I I I I I I I I I 

ill.~ 

·• ■ 
ill ~ 



, 

■ 

.lS.2. m 

•••• •••• •••• •••• •••• •••• •••• ----

■ 
.1!L ta) 

■ 
.1i1. ~ 

m.U1 

•••• 
■■■■t .... / 
··••-'" .... , 
•••• •••• ----
J51 t!Q 

21 

■ ■ • 

■ ■ 
Jilill 

■• 

• 
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■ 
J1Z.. lit 

••••••• •••••• ••••• •••• ...... 
l 

126. UI 

J6.L Ul. 

•••• •••• •••• •••• ■■■■;< •••• •••• ----

■ 

■ 
lZZ Ul 

•••• ••••• ••••• ··••--•••• •••• •••• •••• 

JII $.M 

lli w 

••••••• 
·••···· ••••• ··••·· ••• •• • 

JJOW 

■ 
..111. w 

■ 
•••••••• •••••••• ••••••• ••••• ••• • 



■ 

m.W 

••••••• •••••• • ••••• • ••• ••- . . ~ .. , 

■ 

•••••••• •••••••• ••••••• ■■■■+ ••• 

fliW 

~w 

23. 

11 
• 

• 
.119W 
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•••••••• •••• ••• 
••••••• 
••••••• ••••••• 

■. · .. ·"' . 
. . 

. 

• ••••••• •••• •••• 
•••• 

••••••• ••••••• 

·.· •..•.... · .... ·· .. •.· .. . . 

. . , . 

• •••••• ..... " ••• 
•• ......... 

•••••••• 

I 

ll.l$U 

••••••• ••••• ••• 
•• 

•••••••• •••••••• 

• •• ••• ••• ••• ••• ••• 
••• ••• ••• ••• --- ---



■ 

?ZSW 

■ 

■ 
- II 

■ 

•••••• ·•i· -•• -~; . 
■,· ., ., • 
■■■f, ••• .. , .. 
ill. w 

ll5 ID 

25. 

• 

• 
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• 
■ 

.Zil l.E.t 

■ 
.ill m 

·• ■ ■ 
..2.SJ w 

•• • ■ • 
_L 
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tEC DEC ~ 

Dfl-tl S32f, 
0~ 5331 
OfJ# 
~ell 
pill• 
Dl.,,16 
o,s_ 
DI Cf/I 

D2IHI 

02411 
P.1.8fl 

,2c..11 
P'f¥ 
P34/I 
P38II 
D3C

D4/lfl ,,,,, .,,, 
D.tf8fl' 
D,fql 

OS# 
P.54# 

DS811 
P.5ql 

P'llt/ 
Pl,# 
pl,/Jjll 

Di,c,I 
01/111 
p;,,lfl 

oTl!JII 
o7e,I 

533~ 
s34fl 
S35f,f 
53%8 
SJOZ. 
536~ 
S376f 
538.lJf 
53f& 
539Sl 
5fll6 
~ 
..s4H4' 
.5f-
542'/Z 
.54116 
544# 
54.f/,f 

5618 
545'}1 

s.6'S6 
54'12# 
5411Sf 
5-fHJ 
5'191Z 5.,,, 
5~ 
5SIH 
SSl/,,11 

ss.u2 

• 

FJ:GURE 1. -1.. 

#1/11 

.. 

-

"" 

YJ:DEO NENORY NAP 540 IN 32x64 FORMAT. 

"'• +3/J ~ 

I 

,~ #-31/1 .,.411 .,.5,, 

• 

.---

.,6f 

DEC 

53311 

53315 
53,439 
535'3 
53567 
53631 
53695 
53759 
53823 
53887 
S39S/ 
5411.5 
54,79 
541'13 
54211 
5"1271 
54$35 
54399 
54463 
54527 

HEX 
D#3F 
DJ67F 

D/IBF 

D¢FF 

l>/~F 

l>/7F 

DIBF 

J>IFF 

D.:Z3r 
P:l.1F" 

D26F 

D.2FF 

P2.3F 

1'>311"" 

.t>3JIF 

D.3FF 

Df3F 
l)J#'?F 
.o.,f.BF 

t).{IFF 

.54$9/ D53F 
54655 DS1F 

"I 7 /9 /):J/lr 

47lU D,5FF 

,f8"17 P63F 

4911 c<.7F 
54915 06BF 

Stl39 t:¥FF"' 
5/tl.i l)T.5F 

5167 07TF 

55:i.3/ D78F 

,5295 o7FF 

N .... 

• 
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F:IGURE 2.-e. 

HEX DEC 
-· "" ,,.5 

. Ill)#. . 5J2◄8 
p"4(1 53312 
0"611> . '3116 -

--._ SJ4tf 
t>,(t/J -.· 5fH 
Pl-"' iJ- -

- l>/41$ Sl568 --

-- Pl~t/ 5)6Jl 
DKfll ~ --

D2#·5'JV 
D.2ttfl a14 
pzM··· 538 
~ci,-- i39.Sl 
1>W 54116 . ·· ·;. -· 

·AH11 54(J(JI 
o,:e, · 54144-. 
D;,ql 542#6 .p.,,,,, . S4Zli . 
04~ 51316 
""911- 544# -· 5+164 .. D,IC.(JI_ 

PS# 54528 . 

t,s41I 54591 
DSIJfJf 54656. 
P$t:d ~· 

P'1tl(I 541M 
&#Hil _ -54848 --

06# .54912 
p6qJ 5f'}.;g 
DT~ 55141 --· 

D-,~ .5Sll4 
"',. $166 
J>TC~. SW .,.. 

♦,5 

• 

• 
Y:IOEO ttE"ORY "RP - 548 :IN 3;!><32 FORNAT. 

,. •15 ♦- •ZS +3' 

.-

' 
·-

. 

·--

-

' .. ,. 

-_· ... 
.. - ·-

- --_ 

-

--
-· 

-

-

-

-_ 

•4 #15 •Zif +ZS ♦.af -

• 
DEC 

53279 
53343 

t£X 
DjtF 

.. 
• 

/¥SF 
S34f1 Df!9F 
S.3411•· ,,,,_ 

l 
53535 l>I IF 

13599 DI$# 
536/,J l>l.9/'-

53727 -DID,r 
5J79/ ~IF 

'.J655 D2S, 
s.Nf9_ 1)3.91' 
S3fl3 .D~ 
541H7 D.111' 
541 II 1>85' 
54115 · rafJlff 
.S42J9 /)_,JJll' 
54313 t:>,,#IF 
S,$7 P!'fSP 
54431 ~ 
-54495 JUDF 
StSS9 /JG/F" 
S46l3. l>.5$,F 
'4(J}1 os,, 
5415/ DSDF 
54815 1)6/F' 
54819 IJ>/,.g: 

5f94J °'"' 55H1 o,DF 
55171 D71F 
55135 ·01SF 
55199 019# 
j.S26J D7DF 

' 

' ·; •. ~~.; ..... ~,,, ..,.,,, ):. ' .. · .:. ,_..:,.:: .. ;.-, ,:c_;~.,,, :::........i'.: ,,~._,,-:,_,_,__ ... , ••. , ,,,.,,-~1!ti!!i;!~··,: ... !;,. :: .. , 
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Figur_e 1-3 Video Memory Map 24 X 24 Format 

Hex Dec. 
+5 +10 +15 +20 Dec. Hex 

$D085 53381 5340'5 D09D 

D0A5 53413 53437 D06D 

D0C5 53445 53469 D0DD 

D0E5 53477 53501 D0FD 

Dl05 53509 53533 DllD 

Dl25 53541 53565 Dl3D 

Dl45 53573 53597 Dl5D 

Dl65 53505 53629 Dl7D 

'Dl85 53637 53661 Dl9D 

DlA5 53669 53693 DlBD 

DlC5 53701 53725 DlDD 

DlE5 53733 53757 DlfD 

DUIS 53765 53789 D21D 

D225 53797 53821 D23D 

D245 538~9 53853 D25D 

D265 53861 53885 D27D 

D285 53893 53917 D29D 

D2A5 5392 5 53949 D2BD 

D2C5 53957 53981 D2DD 

D2E5 53989 54013 D2FD 

D305 54021 ·• 54045 D31D 

D32 5 ,540 53 .· 54077 D33D 

D345 54085 54109 D35D t65 54117 
+5 +lOA +15 +20 

54l'ID37D 



The OSI 48 Una. BUS 
• offers the has delivered BUS design • broadest line of BUS compatible micro- approximately 100,000 boards based incorporates hign band widtn, high 

computer boards. This line includes on our 48 line BUS and is now deliver• density and m·ass production 
several new and exciting products ing thousandS per week in 17 m&kfts of technology to achieve a truly remark• 
which are not available anywhere else, computers .and dozens of accessories. able performance to cost ratio. 
such as a three processor CPU.board, Here as just a sampti~ of the many 
dual port memories and a J.nutti• OSl 48 BUS compatible boards 
processing CPU expander. available for the systems user. proto-

typer, OEM user and experimenter. 

CPU 
31.00 211.00 • Challel\Qel ti CPU BASIC-in•AOM • Can use lour 2716 EPAOMS +51-t 500 C24 

6502 blsed CPU·w,111'1 serial lf0 111s!ud ol BASIC 01 can be 
.41< RAM. macl'l,ne coele mon,IOf configured for dlSk 
•~,Ill CPU l'IIS 6502A. 8800 • 1 ~te memory man, +51-t 110 NA CH 491>.00 
alld Z80 micr01. RS-232 llfill ,O,l qer. software c,,o;,am• 
maclltne Cade molitto, mable vec:to,s 
• 560Z mullt-process'.'J CPU • Runs concurrently w,11'1 +51-t 5IIOZ 125.00 NA NA :OS::' runs POP-8. 80 and lnoll'let OSI CPU -MM 
• 161< static RAM (Ultra 10W power) • 215NS access 1,me + 51+ 121-t 520 35.00 .~ 498.00 

avtomat,c l)O'illler down 
standby. mode 

• 8K s1a1ic RAM (IOw COSI) • Eitpandable 10 161( +5 CM-7 -198.00 
• 161< static RAM (IOw cost) • Can be expanded to dual +5 525 35.00 CM-I 331.0Q 

port ope, atJOft 
• 2.CI( stalic RAM (11,gl'I density) • 20addressblts +5 527 35.00 CM-I, NA. 
• 4K stattC RAM (2102 baled) • Can bl populated to, -+5 420 35.00 CM-2 125,q, 

41< by 12 btts 

!! • 161( dynamic; (Ullfl IOw COIi) • Uses ~7 RAMS +51+ 121-9 530 NA Ca.M 
•32Kdynamic • 20 add1ess bits +51+ 121-9 530 NA CM-5 
• 481( ~ (l'lig/1 density) • 20 address bits + 51 + 12/-t 530 NA CM-I 
EPROlllolNII 
• 8K -,. EPAOM bofrd . • 16 hne pa,anet port and on +51-t '50. 35.00 NA NA ,. ~. bOltd praoramme, 
• 4K 1702A EPROM board • 16 hne parallel po11 +51-t ,ce& 35.00 NA NA 
IIOloeNII 
• Auclto. Cessene ,ntertace Kansas • bpandable to CA· 7C +51-9 430 aoo CA«: 18.00 
City Standard 300 baud 
• RS-232 pont>oaro • Expandable IOCA•7S +51-t 430 35.00 CA.es t,.00 
• Combinatian audtO cassette two • Atso Features 8 .parallel +51-t 430 36.00 CA·7C 3111.00 
8 bit DACa. one lul AID alld 8 110 tines 
channel lllllUI mux 
• C-ombml1,on RS,232 IWO 8 bit DACs. • AISo 1eatures a· parallel +51-9 
one last AID and 8 cl'lannet l/Ollnes 

430 36.00 CA,78 -.oo 
,nputmu11 
• 32 by 32 cl'la11cter v1Cleo dilOlaY 
interface 

• l<eybOatd t"l]UI poll +51--t "'° 35.00 NA NA 

• 32 by 8' cl'laracter v1Cleo dt8play • UPOtlllOWII case grap/ltCS +5 540 NA CA-11 24.00 
interface. and keyl)Olrd part 
• 18 port Mrtal board AS-232 alldlor • 75 10 19.200 baud Ind +51-t 550 35.00 CA-10X 200.00 
11tg11 speecs syncl'lronous 250K and SOOK bll rates to 

llldlVGJally straQpable 900.00 
• Parallel {Calllroncs) L•fll • w,111caDHt +51-t 470 NA CA-I •. oo 
Plintef Interface 
• 98 Llftl Remote Parallel Interface • Interface "Front End" +5 CA-12 M,00 

rernotable Yta 18. 1)111 
ribbon cable 

• Voice 110 bOlrd w,itn Votru • • Fully as~ voice +51-t CA-14 ..,., 
ll'IOGlle output. expermentat 

VOICllftj)ul 
DISKS 
• Single a• ltopc,y dttk. 2SO • Comc,lete wtll'I operating +51-t 470 NA C0.1P ll0.00 
KbVtffllOlag9 f:s~ soflware and dllk 

• eu.t a• ltopc,y dllk. 500 
~•toreoe 

• Comc,lete w,t!l'I ooerslmg 
system 10ttwar•.1nd OIIII 
BASIC 

+5'-t 470 NA CD:IP 13');00 

• 1• MllltOn byte Wincllester dtllc • Complete w,111 OS·85U +51-t co.1, eooo.oc, 111d l(llerflCI . 0p11111ng · ayatem 
OTMII 
• I IIOt blcko&ane bolrd With • C,n bl da!IV·Cllalftld 580 31.00 NA NA connector, IOn•Sloll 
•P~bolrd • HI~ over 40 11 l)ltl ic·, - 21.00 
• Cefd Extender • Will\ COMKtors •• 21.00 -• For more Information, contact your local OHIO SCIENTIFIC Dealer or the factory at (218) 582·3101 

-ma &.·Ollllloalw ,._, •--. ONo~ 


