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Outputs:
+5V DC @

+12V DC @
-12V DC @

2-5A
2.0A
0.1A

FEATURES

tr High Efficiency

E Buitt.in EMI fitter

tr UL/CSA/VDE approved

I Meets European safety standards
: 100% lhermal cycle and burn-in
I Vacuum impregnated transformers
ü Duat input vottage j15/230 VAC
-' Convection cooling

I Over vo¡tage protection

i.Short circuit protect¡on
l= Open pCB construction .
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PIN ASSIGNMENT
SKI Pl Neutrel

f ¿ Llve

sK2/3/4
P1 - 12V
P2 + 12V
P3 Common
P4 +5V
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lnput Characteristucs
AC lnput volt-age

AC Input freo,r¡enox:
AC lnput currcntt '

95:. to 135 VAC, or 190 to 270 VAC
(Selectabte by jumper on pCB)
47 to 63Hz
0.854 (rms)

AC 8151-01 ELEC'Ím¡CfltL cH AFÂCTERtSTtcs

O u t p u t C h a ra ctezrHtics
Ou tPU t currenl nçã.rty::

Outpul
Vollage

[-d To¡erancel Outpul
RipplezfT¡ max

+5VDC
+ 12 VDC
- 12 VOC

?.ffi
2.@4
Oì TA{

¿4Vo
t5%

+ 25c+hl - 8.30/o

50mV p-p
150mV p-p
'l50mV p-p

General Characteristics
Operating temperature:
Ef f iciency:
lnput line regulation:
Overvoltage protecl ion:

Hold-up time:
Line regulation:
Overcurrent prolection:

Line transient response:
Power line disturbances:

EMI Requirements:

Safety requirements:

lnrush current:

Mechanical Characteristics
Size (Overall):

Weight:

Mat¡ng connectors:
AC input:
DC Output:

0 to 50'C
65% (min) at tull toad

= 
0.270 max.

5.8V min. to 6.8V max.
(+ 5V line only)
15msec.

=0.5o/o 
high l¡ne at f ull lcad

All outputs protected to
short circuit cond¡tions
Meets IEEE standards
Output supply unaffected
through half cycle
aÞsence of input power
during full load and
95 VAC input.
Meets conduction limits of:
a) FCC Class "B" rules
b) VOE 0871 Class "8" rules
Meets or exceeds:
a)UL 1012 (File #E69016)
b) CSA 22.2 lFite #luR42983-22)
c) rÉc 435
d) CEE: Part 1 and Pa^2P
30 amps @ 115 VAC, or
60 amps @ 230 VAC at 25'C
amþient cold start.

length: 6.3 in. (160 mm)
width:3.9 in. (100 mm)
height: 2-0 in. max (51.4 mm)

15.17 oz (0.a3 kg)

Molex P/N 09.50-3031
Mofex P/N 22Q1.1043

NOTES..

1. The output loleønce æfers to lhe nominat vottage and in-
ctudes line rcguÞtion, toad regulation, temperiture drilt and
set-up tolerance-

2 The specilied ripple is er the rcted tine yoltage and toad range.

lndividual maximum ratings:

+ 5V DC: 5 amps if no load on + 12V output, or, 2.5 amps if load draws 2.5 amps on + 12V
output.

+ 12V DC: 2.5 amps if 15V output load draws
2.5 amps or less.

- 12V DC: 0.5 amps ó
NOTE: lhe maximum continuous output powü shalt nol

exceed 38 Watts. Specilied voltage toterances do not
apply to the above individual maximum cuftents.

JUMPER POSITION
---- FOR 115 VAC

DUAL AC INPUT VOLTAGES
(JUMPER SELECTABLÐ ASTEC AGÉNCIES LfD

ferær Lr¡rton ollrcc
3f I 45 S.c 2 Fv.H¡'ôg S Rd

Ta,ærfe,w¡nROC

ASTEC (USA), LTD.
2880 San Tomas Expressway, Suite
Santa Clara. CA 95051 U.S.A
Ttrl lÀ^A\ 7^a-1a^^A C7Ë,1
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4J

c1

(-t

\-J

c4

c5

c6

vt

uö

c9

c10

c11

cL2'

t^'l ã

cL4

rrt E

ch5

cL7.-

cl8

cI9

c20

c2r

c24

Cap.-MPR. . OlU +-2O%, 25O VAC

Cap-MPR .IU +-20% 250 VAC

Cap-C a?Obp +-2O% 400 vAC

Cap-C 4?00p +-2O% 4OO VAC

Cap-MP 0.2îu +-2OT¿ 25Ov

cap-E 10ou +-2o% 25ov

Cap-E 100U +-2Od,o 25OV

Cap-E 22OV +50 -LO% 10V

Cap-C 47Op +-20% 3KV

Cap-C .01U +-2O% tKV

Cap-MPR .01U +-2Od,o 21OVAC

Cap-P 0.22u +-2O',o I00V

Cap-P .022U +-2O% 50V

Cap-P .22tJ +-2O% I00V

Cap-E 1000U +50 -LO% 25Y

cap-E looou +do -rc% 25v
'f

Cap-E 1000U +50 -LO% 25v.

Cap-E 330U +-2O% 16V

Cap-E 330U +-2O7o 16V

Cap-E 470U +50 -LO% 25V

Cap-E 2ZOOUF +-2O% L6Y

Cap-iJP 0.22u +-2O% 25OV

Rect RGP 104

Rect RGP IOJ

Rec't RGP 10M

Rect 1N4001

D1

D2

D3

D4
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I

D5

D6

D7

D8

D9

Dtl
DL2

D13

DBI

IC1

L1

L2

L3

TA

L5

L6

L7

Q1

,12

^â- !ò/ J---

F1

Diode-SI 1N4606

Rect R.C3B

Rect RG3B

Rect RG3B

Rect RcPl-OB

Diode-SI 1N4606

Diode-SI IN4606

Rect 1N4001cP

Bridge Rect KBP1O

Fuse F2A 25OV

Toroid

Toroid

Base choke

Choke

Cboke Coil
Choke Coil
Choke Coil

TRS-NPN 25D467

TRS-¡Lr-,N 25D467

TRS.:I.NP_2SD5-61

TITLE
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WIITIOUÏ THE EXPRESS FNIOR VIRÍTTEI{ 

^UTHORIZATIOHoî ¡srEc covÉoNEñrs Lro.
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R1

R2

ÞQ

R4

R5

R6

R7

R8

Þo

Rl0

Rl1

R12'

RI3

Rl4

Rl5

R16

Rl7

R18

RI9

R20

R2I

R22

R23

R24

R25

R26

R27

THìÍTR 4R +-2O%

RES-CF 33oK +-5% Llzw

RES-MOF ].BOR +.5% IIT

RES-MOF 33R -r-5oo 2ry

RES-CF lK +-59 7/4w

RES-CF 27R +-5% l/4w

RES-CF 68R +-5% I/AW

RES-MOF 120R +-5% l$t

RES-CF 10R +-5% I/4w

RES-CF 10R +-5% L[4w

RES-MF .75R +-5% I\t¿

RES-MF lR +-5% IlY

RES-CF 5.6R +-5% L/4w

RES-CF 68R +-5% L/4w

RES-CF 27OR +-5% L/zw

RES-CF 27OR +]S7o L/2W

RES-CF 8.2R +-5% L/4W

RES-CF 560R +-57" I/4W

RES-CF 56R +-57o I/4W

RES-CF 68R +-5% L/4w

RES-CF L2K +-57o I/4w

RES-CF 47OR +-5% I/4w

RES-MF 4.7K +-2% L/4w

RES-MF 2.7K +-2% L/4w 1r",,

RES:MF 22k +-27o L/¿w i;::
RES-CF 68K +-57o L/4w

RES-CF I2R +-5% t/4w
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SCR c\22rJ

T1 TRF

T2 PIVR TRF

CONTROL 'i"RFT3

ZI Dr.oDE-Z 5.6V +-5% 40MA
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A User's Guide to FSMGDOS
Copyrtght 1991 by Atari Cor¡x-rrati<rr

Introduction:
'l'his clocr¡urenr clescribes the ¡rew fèanrres of I.SMGDOS irncl l.oN'lcDos.
\ùle shoulcl begin rvith ¿r quick review of rvh¿rr GDOS is ancl what it allows
vou to clo. GDOS is actually ¿rn extention o[ your o¡renrting systcrìt. It
allows the ltrogmms thnt you rrrn to outl)ut te.xt ¿rnclgr:.r¡rlúcr- to ¡trinters :rncl
other dcviccs besicle.s the sqeen. GDOS ¿rlso c¡rables you to ¡rrint text itì
lìlit¡'lv clitÈrcr'rt tr¡rt firces. lnsteircl <f ty1>ing chitrrctels in the .st¿rncl:rrcl
sy'stetlì tbnt, you ¡tow llave ¿lccess ¡o.Swiss, Î¡uc.s. Lr,lcicl¿r ancl ¿r nrultitucle
of other fi-lnrs. GDOS is run rvhen you tìmt tum on yclrr m:rchine. ti>r
norv, clon't w()nv abor¡t where to l)r¡t it or rvlritt it neecls to tlul. Or¡r i¡r.surll

t)rollriult rvill set )'oLrr systenr up.so drirt everything rvill be ¡:lacecl in the
cÐrrecÌ lcx:rtirlt.

Rasic Cnncepts:
FSMGDOS represen$ the latest and by far the nroff t)owerfr.ll release of
At"tri GDOS. Your first question is probably, "What's the clitlbrence l:erween
dte GDOS that I have now anclHiMGDOS'? The main ditlèrence betrvæn
dre two is th:lr I6MGDOS ¿rllo$¡s prqg¡:utìs to 1>rint in scalable outüne fonts
instg¿d of biunap tbns. outline fbna otlbr high<¡uality text ar all sizes,
s¡hers¿s bitntap fbnts ¿ue liruited to a snrall number of sizes that bec"'o¡ue
una¡r¡x-aling when cnrclely scrlecl b-v the sysrcnì. Ft¡nhemrore, unlike
bitnr:qt tt¡nts. rvlúch arc'ttr¡ncl i¡r GDO.S, or¡tlinc tbnæ allc¡rv volt ro use tlÌe
same tt¡nt tìle to ¡>rint any size character on ¿rlntqst'nn1, ,rt.,tpút clevice. 'Lhis
is l¡equue the clesc'ripdc¡n <¡f the clunrctcru ¿urcl not the c'lranrcler clata is
storeclin the tbnt tìlc. An na" tbr cx:un¡>lc is l¡uilt using drc sanre ser of rules
rvltethcr ifs l¡r¡ilt at 1(11:cint or zt21t ¡xÍnt. 'lhis nrc-¿ns yoLt no longer nc'ed
a sepamte tbnt f<¡r tlrc cliflbrcnt screen rcsoluticns and. urore inr¡rcmntly.
y'ou no longcr nct'd sc¡ranrtc tbnts fbr vour ¡>rintcru ancl <xhcr clcvicrs.
FSMGDO.S c-¿n cts¿te all of these clur¿cÌeru tirr all clevices ¿ncl all sizcs
usi ng the .siuue flnt cle.scril:ti<;n.

lf vou w¿lnt !o continue using $onte of the bitnr:q> tbnts that eune with
(}DOS. that's lìne. I.SMGDOS rvill still supg)n bitura¡r ttnts. ln tÌrcr,
¡tnother ¡rerv tq.rtt¡rc in FSMGDOS is *tbnt crclúng". tVith olcl veruions of
GI)O.S. c\€ry bitnult tbnt that vot¡ usccl took up nlcntory, ancl your
rtraclúne rvoulcl c¡uicklv rurì our ot'spac'c. Vith fbnt crching, v<_¡r.¡ tcll
I.SMGDOS horv ¡rtt¡ch rìrentory that you rvish tcl clcvotc to storing vour
bitnta¡t t'onts. 'lltis mertron is c¡llecl a çrche. ¡.liMGtX)S u'ill lctrcl ilt the



fbnt as it's r.rsecl. Vhen there is no longer Íulv l'clorìr fbrr the ncxt ft;nt,
FSMDOS u'ill get rjd of one of the f'onts to nxrke KX)ul. i\s long as tlie
lttentolY tllrt you :rlloc--rte is bi¡gel than thc largcst ft¡nt, FSMGDOS rvill bc
able to use z$ lììzul.y* bitmap tbnts as you wish in ¿r lillrited anìourìr of s¡>acc.
For those of yolr rvho :ue rrsing Slb rvithout enough nìenìory to support
|'SMCDOS, ( ¿ur ST rvith lcss than a rucgztbytc of nulr) rvc lurvc includcd rt
GDOS ctllect FONTGDOS. FON'ICDOS cloes not rvork rvith fbm fbnts, br.rt
does hzrve all of the fbnr Grclúng ct¡tabilities menriclnccl irbor.e.

C'etting Stafted
Installing FSMGDOS clr FONTGDOS onto youl sl/stem is ir siurple tzrsk.
Either you ale:rcly luve FSMGDOS prc-installecl on your hard cldve, or yorl
lì¿ì.ve to install it tìom tloppies. ln tl're tbnner cìrse, vou clon't need to do
an¡lúng. In the lirner, put clisk #1 inro.r-our floþpy clrive. Run install.p€ ro
put a new GDOS onto voL¡r systeur. -lhe install prqgruìì will rvalk you
throurgh the steps neeclccl to insurll y'our GDOS. When thc installation is
cont¡>letecl, you rvill have all of the necess¿uy fìles on vorlr systenr to begin.

Atter the ingallatiorr is c'onr¡;letecl, you nt¡st rebocrt your rrracl'ri¡re to enable
thc new cclition of GDOS. If you'r'c insallccl it con'ctrly, you'll Ílct rlìe new
FSMGDOS or FONTGI)OS siguon nlessage while you boot u¡t. If all went
well. GDOS rvas insnllecl anclyou slxnrld be seeing a nomral clesktqr. If
GDOS gives you An error ntessilge rvlúlc bòoting up, run the install
proÉlftun a6çrin ¡>aying clq;e anention to an.v- insrrllltion emcrr r¡'ressÍrges
rvhiclt nìÍ\' c'orìte up. Ntxe that the installatiorr ¡>rc4¡ranr rvill i¡rstirll bnrncl
new clevice clrivc¡:s. and thtt olcl clrivem rvill ncx rvork rvith eithcr TSMGDOS
or FONTGDOS.

Try nrnning the rlemo proflrÌuìr wlich rvas ¡rlacccl in your FtiM clircctory.
[jnlike y'our olcl GDOS prcEmurs. this ¡:nrynun wírs rvritten cs¡:eci:rlly fbr
I'ïMGDOS ancl its selable fbnu. lf you are runring l{ir\,t(ìD{)S. noticc th¿t
you lurve ilc'ctss to Éury sizæ of fbnt as rvell ¿rs arbitrary rotadon, :rrbitrary
sken', núnoring, ancl many c¡her tbatt¡res. Ii.se tl'rc bt¡ilt in hel¡r h-rnction to
assist y'otr in using the ¡tlcrgnuu.

IöMGDOS shot¡ld be c-orupatible with rvhrtever word procrssor ancl dr¿w
pfoÉ¡ftttìls th:u ¡rou ltave norv. Try running solìle of these pfoÉ¡ft¡tts to see
hor"'thev rv'ork with FIìMGDOS. Note that the installation ¡:rogntnr rvill set
up your s!'stem so that y'ou <;rn t¡se all of 1'our ncw t.IjM fbnts inuuccliately.
To change the set-up (e.g. v'otr w¿urt to ¿rcld more ¡rcint sizes), rcacl thc. ne:.t
section on horv to usc thc FSM l:ont Man¿ger ac'crssory'.

rl
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In eclclitiol'l to the lìc¡nt Man¿rger. nvo <>ther :rcces.sorjesz(ll)X's lrave [:eer1
prclviclecl. -[he fìrut one. the tìSM llj¡rter lnit :rc'c'c.s.sc)rv, is usecl t<t ch:rnge
Vottt ¡>tlttter cldvet'confìgur':ttion: yoLt cur chltnge the ¡>lrge size. numl¡er of
c'olors. and c'tc. 'lhe other one, the GDOS nìÍr¡tÍlger. is usecl to nì¿ulÍrge tlìe
olcler sn-le l¡itnlttp fbrrts aucl clrnnge cldvens. Yorì .shoulcl nor neecl to.use
thcse actessodes vely oÈen. sinc'e the insuúl l)rogfiutì shoulcl set up voLu-
.systenì to be re:rcly to rue. For nrore inti¡ntrarion c>n these nvo utcressorjes,
l)lease refbf toAppendÍx II. lloth of these ec-c'essorjes are c.orìU>atible with
I'ON'[GDOS. Since FO|{IGDOS is iclcntic--rl to vour olcl GDOS fi'oru rr
ttscr's polllt of view, most of the rcst of this clocunrent ¡r¿ill be clevotecl to
the disct¡ssio¡r of FSMGDOS.

Ilre FSM F'ont Manager
'tlte I'SM Font Manager allolv's vou to conlìgure lrsMGl)os to v'otlr
panicrrlar s.v-stem. Lrsing thc accessolv, yoLt elrÌ rcll I6MCDOS rvlictr fbnm
y'ou ll,'ant to usc and what ¡r<Ínt sizcs y'ou rvant ar'¿ülablc t<¡r s.rch tbnt.
After bringing ttp dre FSM Font Manzrger, you will ncxice a list of insrallecl
fbnts. These are the fbn¡s ct¡rrentlv airivc, rvlich merns durr you will be
able to t¡se drenr in your applicttións. vhcn I'ou click on one of the tbnr
n¿uìrcs (and it becrcnres lúgh-lighted), hvo bunons rvilt a¡>¡>crr rhar rvill ler
.v-ou clelete the tbnr or ch:lnge rhe available ¡>oiut sizes. yor.¡ c:n also
cloubleclick on a tbnt namc to c{range ia ¡rcùnt sizcs. 'I'he ¡rcint sizcs that
y'otr choæe are the ones that !'ou <;rn use wirh a¡r¡rlicrtions. although ne\ï'er
prog:uus allow you ro chcxxe an.v- ¡rcint size rvithout s¡:ec.iS,'ing drèm
through the accressory. In orcler to rdcl clitlbrcnt tbnts, you c:m use dre*options Menu" and choæe rhe "shoq/ r)cactivatcrl t.'onan option. Now,
-voLl c:tu clìoosc' tiont tl¡c' list of untsed tbnts. :urcl activare them. Select
solìle clc-.tctir':ttecl tbna and click on the "Ac'tivatc lÌrn(.s)n bunon. 'lhe fbnm
rvill be activatccl. ancl y'tltr a¡r¡:lic:rtions will [:e able ro ¿rc.c€.ss therrr. yo¡
{:1n scc drc ncrv ft¡nts on thc uhcr list b.v fioitìg ro thc nOpti<.ns ñfcr.rt¡,' ancl
chcxxing thc ".Sltorv Âcrive ltnts" o¡rtion. r\t anv ünre. vou crn click on the
save br>x to s:tve y'otrr changcs.

'l'ltc' I{iM tl'lctìtt bar cn¿tblcs yor.r to ¿rcaa$s <xtler ¡rirns of the lcr.c,.s.so¡ v-.

olicking ou the nl.liM qtchc ()¡rrions" nrcnu ircnr [:rin¡1s tr¡r a clialclg box
rvlrich alluvs y()u to nr:uri¡>ul:rtc'tl'rc. I.SM c:rctrc'. Rclnrenlbcr ttrat llìM nr¡st
btrilcl its chltn¡ctem [:eft>re it clis¡>liry.s thenr. Yor¡ ¡t'¡:tv ncxice a sliglrt clel:ry
the lìrst tinrc' ih:u .vou ry*pc:r clurntcrcr. llc\:.rtrsc. l.tiM storc.s (qrcirc's) ,,ruriv
the gerremtecl charucter cLttt. the next tinrc r'<>u clis¡rl:rv tho;c ch¿rnrcters tlìey
rvill be ¡rriuteclout nruch quicker.

[lsing the FSM c-.rche o¡>tiorrs cli:rlqg box, I'ou ale:rble to lcxrcl..slne. or tlush
vclur fbur ch:tt.'lcter ctchc. Ât fìr.st gl:rncc. yoLt c:uì scc hctrv t¡scfirl thesc



h¡uctiorrs can [re. ,,\s ¿rn exzurtple. say \¡ou lr:rcl :r clcru¡llerrt th¿rt c-ontairrecl
<lnly' l.trciclit lì<¡nxtn irr 10. 14. encl 18 ¡>oint ch:u.'rcrem. Since the ch:rmctem
iuc l:cing clispla-v"ecl on tlìe screen. .v-ou knorv th:rt the,v'r'e lreen echecl bv
I'S\'1. .S¿we tlte c:tche. tr.sirrg a na¡ìle that vou cirn easily zrsscrj:rte rvith your
clcrunicnt tìle. The next tirììc vou'rc rceclv to lc¡.rcl this tìlc. flush the c:rchc.
then rc:rcl in the c':tche rvlúch was savccl out rvith .v'-our fìle. .r\ftcr lcrecling
the clocunrent r¡otice how fhst tlre screen is able to reclnrw. 'l'his is because
lìSI'l cloes not neecl to genemte lrrv of the chamcter chta fbr the clæunrent.
,\n a¡>ltencl hrnction allos/s y'ou to aclcl ch:.ractcr data ro y-our cache instcad
of replacing the already existing cleta. lt shoulcl l:e ¡rc¡ecl here tlrat your
qtche is not lcxt rvhe¡r yorr exit vour p(+lrl¡n. If yorr leave yol¡r pro,gtiuìr
then enter it again widrout zt rebooq your crchc rvill be ¡>rcservecl. lf the
[:SiVf accessory dctects a lìle named ctefault.tbm in vour ttiM clircaory whe¡r
vour nraclrirrc bc¡ots up, it will automatic-all-v- bc lcxclccl in.

Click on the "lv{ake Vidth'läblcs" tìtenu o¡rtion to save out a set of
wiclthtablcs. Yot¡ clon't retll."- nc'cd to know rvlut rviclthuùlcs are, but thcy
t:tn grc¿ttlv intprove the speed of an a¡r¡rlicltiolì. C¿rllthc software c'on1y¿ny
tlx.tt ¡rr<xluctcl the applicttion you nrc r.r.sing to tic.e if they rccotìrmencl using
rvicltlttable;. Othenvise, ¿1 te$ to see if using wiclthtablcs is rvc¡nlrrvlúle is to
br.¡ilcl thenr ¿¡ncl nr:rke .st¡re the rviclthrrl:lc option is sc'r t<> ilYcsx. tlren try
running an a¡>¡rlicrdon to scre if it cornc.s r¡p ti$ter than ç'hcn thc wiclthrrblc
o¡ttion is set tcl uN(t'. If it is tästcr, thcn crlntinue using rvicltht¿l:le.s. Jusr
rcmembcr to builcJ theru whencver v'ou changc sonìctling in the accessory
nncl it wams !'ou to build thc¡n. Ncxc that -v-ou ru:r.v- ncecl to lruilcl
rviclthrrbles again if you changc resolutions.

1lte clialog box rvhicl'r is lrrotrgl'rt u¡r whcn -l'ou c'lick o¡'¡ the "Or.ltlinc Font
Setul)" menLr itcru allc¡rvs you to set clircrcr<-ny paths, ctchc si:zcs, rvicldrt¿rblc
optiorì. ancl sv'ml¡ol,/hel¡rew lìles. 'lhe itc'ms in tlü.s dialo¡¡ lrox rvill ¡rrobabll'
ncx need to be changecl that <¡ftc'n. Iì.etêr to Appendix I to fìncl ot¡r whnt
thcsc scttirìgs reprcscrlt. Ncxice:r button on the lorvcr lctt luurcl comer of
the clialog l¡ox n:unecl "Det?rt¡lts". Clicking on this bunon will bring you into
a clialq¡ box wlicù will let y'ou set def¿rult point sizes tbr dre fbnts that have
bcen, r>r rvill bc installccl. This savcls you thc trot¡blc of sctting thc ¡roint
si:æ of cvery- tbnt if vou want thcm to sharc drc s:rnre 6inr sizres. Lrse the
"Set All l"onts" Þutton to set point sizes tr¡r tbnts rvhich hnr,e zrlrercþ been
inst¿rllecl. Othenvise. only tbnus rvhich are installecl later l¡e afTeaecl.

Cnnclusion
You noç' k¡rorv enor.rgh ebout l.SM(ìl)OS to be ablc tcl u.sc it to 1>r'int
**tl:t[>lc ftlrts usin¡¡ lrc¡h nerv ¿rncl cxi.sting l)r({{r.lrlìs. r\t rhe encl tlt this
cltxurncnt is a c¡uick rctl'rcncr: guiclc: thc guiclc shoulcl lusist vor.r to use

I

)



l;Sil'IGIX).S ¿tlìcl its itcrcssoric.s. lf vou w?u'ìt rììorc clct¿rils ¿rbc¡r¡t horv
I;SMGDOS rvodis. pletsc f¡o on t<-l thc f'ollorving:r¡>pencliccs



Appendix I
A Detailed Look at FSMGDOS

'l-he IXTEND.SYS tìle ¡trovicles ¿r nlocle of conununic-¿tion bcnveeu vou ancl
I.'SMGDOS. 'l'his worlis in verl'mudr the salne lìrlrìner as tlìe rv'Íty tlìítt
GDOS is given intbmradon tlìrouglì its ASSIGN.SYS tìlc. Yotrr f'sru ¿tc'cessolv

hzurclles the cletails of q'hat is containccl in tlis lìlc.

As nentionecl bcf'ore, FSMGDOS rvill ¿rlso hancllc the mclúng of bitnr:tp
tbnts. It is a goocl iclezr to rn¿rke the bitm:rp crche liuger thiur the biggest
bitnnp fbnt that vou have in your 

^SSIGN.SYS 
tìle. If the c:rche is too small

ttrr a tbnt, the torrt will ¡rot be lo.rclecl into tlie systenì. tf the c:tche is tc.¡o

small to holcl any bitma¡r tbnts. tbm rvill ignore them altogether. lf you
clon't plan to usc biun:tp fbnts, -yor.r cÌrn sct thc cache sizr to bc 0.

FSMGDO.S n'¡¿ri¡rrrins two other eches to kee¡r tt.tck of l:SM fbn¡
infbmration. One of thc qrches holcls the :rcrual chamcter ckrta. \flhcn a
clr¿rnrcter i.s rcc¡ucstecl. fbrngclcx br¡ilcls thc bitmap u.sing the instnrclions
rvhich it gets tiorn the tbnt tìle. llis takcs a tair arìloLu'rt of time. Insteacl of
builcling the chamcrer c-¿ch tinre it is rcque.stecl, IììMG|)OS s:lves the bitnral:
of the chamcter into dre c:rche. The next dn're FIìMGDOS neecls the
cluwrcter. it sinr¡rly rcrieves it t¡,onr thc ctchc taking a tntction of the time
that ir rvoulcl h¿rve raken to bt¡ilcl it. Obviously. the ¡rertbnuancìe of your
nr¿chine will inrprove :N you devcre nìorc rììenìory to this mche. 'l'lte

.second crche usecl bv I$MGDOS is usecl tbr intenral bullèrs ancl cLtrl
stlllcl.¡rcs. 'Ihe size needecl ftrr tlús ctche \':rrie.s clc¡:cncling on how nutny
ttrnrs ancl ¡nint sizcs are irrclt¡clecl in -v-our IìX1ïìND.SYS. 'l'he c':tclre sizc
necdcx.l also clc¡>cncls <¡r'r the sizc of dre c{riwtcrcrs that nrust bc gencnuecl.
Vith all of the rariablcs invoh'ecl. it is hard to rccorìultcnd an o¡>tintal
:urlount of ¡'nenro¡v to clevote to this crche. 'l'o rtt:tke rììrttter$ rvorse. if
GDOS cloes ha¡t¡ten to lìll up tlús cnche. st'ste¡ìr li¡ritations prcvent it fìorr
sefblv' gmbbing utcxhcr churk <.f ruemoq' to hancllc thc ovcúlorv. 'lhe
result is a "Ncr enough löM Grchc merttory-'' nressage. Whcn you see this
lùessÍrge, s¿ve )-out'document As sootl as ¡>ossible ¿rnclincre¿ue the amotult
of qche. You must reboot l'our ruac{úne to incoqrorate the new ctche
size. Whcn y'ou'rc aclcling tbnts or mocliti'ing the ocirc sizc in the töM
:tccessory, tl¡e ac'crcssorv ¡vill wÍrm )'or.r if it cletcmincs that your tcntpomry
crche is too snuúI. r\gdn. experiment with drese vith¡es to tune it tbr your
¡xnicular' s.y*stern. lf you'r'e go[ 4 ntef]itb¡es on your s!'stenì. -v-ou are able
to allcx:ue a lor m<¡e c:rc'he. If v<¡r,r'rc u,<l*iing rvith 1 megab¡ltc. ,v"ou ln¿ty

ncecl tc> clccrcÌNc'thesc' nur'¡lbem. Fix n<¡¡rtr:tl uxtge ( i.e. no 200 ¡toint
chamcters), 10(nU) bytcs or so is probitblv the nrcxt that -vou rvill ncecl fbr
the scconcl crche.



'ltl sct the .sizes t<>r all avail:rble q.rclre.s. Íìo to the "()¡rtic>¡ls Mcrìu,' of the
FSM Iìont Mitnager acctssorv ¿urcl click on thc "Outlinc l:ott Seru¡)". Ii'om
thcre. click o¡r "set lìont c¡rchc." .flre 

to¡'l c':rche. llttrellecl ,'ch:rrected,. is the
cachc ç'here the incliviclual outli¡rc tirnt charncrcrs arc.storccl. 'l-hi.s shor¡lcl
be .sct to:t uúniruut'u of 50000 bvtcs. altlrctugh it v<>r¡r.sysrcnl has only ¿r

rtteg:tbyte of memol, 200(ru b¡cs rvor.¡lcl bc reason¿¡bte. 'lhc seconcl
c¿che. "Miscellir¡reous", .shoulcl be.set to at leasr 500fi) b-vtes. or 20000 bvres
if yorr ate shon of tuemory. Remeurber that if .v-ou clo have a limitccl
¿ltìlot¡nt of tìAM. vot¡ shoulcl comcs¡ronclingly [mir thc nunrbcr ancl sizc of
tbnts that v'otl choose. Yot¡ t:ln use I.SM fbnts cflbcrivel.v on .smallsysrerììs
witlt very snull c:tcltes, as long as you arcn't u.sing tcrr rììany fìt¡rts ancl vou
use nonÌxtl poinr sizes (c.g. 70,74,24 pa.). Fin¿rllr,. the list c¿chc is thc
"bitnì:rp" c*¿che whcre l:inrrap fbnts arc storecl. 'l'o sct tllis crche. fìncl our
rvhich bitnup fbnts vor¡ t¡sc ¿rncl what thcir lìlc sizcs ¿ue. To sct thc vcl
urinirnal ctchc sizc. ir.rst sct tlìe crclrc tcl bc as big ns rhe biggcsr biunirlt fbnt
lìle.

Profìnturs need t<¡ <i¡utin thc rviclths of chanrcteru to clctcntine rvhere on dìe
scTecn or page to placc thcm. \tríhcn thc rvicldr of a ch:tnrctcr is rcc¡ucstecl,
RìlvlGDOS rvill eithel ger dte rvidth f¡oul rhe *'iclthurl:lcs (if thc.v-,rc tumccl
on), or. get tlìc rviclth f'ru¡tr tllc' tbnt gencnuor (if rvicltht¿tbles ¿ue rumecl otI).
If wiclth tal:lcs are tl¡nrecl on, dre user nr¿tv ncxice long uncx¡recrecl clckrvs
rvlúlc the ap¡>licttic¡n is b<xxing u¡r. 'llris clel:ry' is uulsccl b.v- thc ti¡ne ir
utkc's IIiMGDOS tc¡ f¡enefttte drc urblcs. Obviously, thc nr<.rrc fo¡rts ¿urcl

¡rÌnt sizes vot¡ lut'e, the longer the clela.v rvill be. l'he Fììtvl Ítc'cessory nu)¡
l¡e t¡secl to ¡>re-builcl rviclthrtbles ancl srore rlìcnt i¡rr<¡ vot¡r tTiM clirecr<1ry.
lù(/lten dte a¡>lrliclt¡o¡ì i.s being lcxrclecl. l.lìMGDO.s sees if the rvicltht¿rbles are
tumecl t¡n. aucl thcn c{recks tlis clirccrory to sce if the rviclth t¿ùlcs ¿uc tlìere.
If thev are. I'-Sì\'l rvill lctd them i¡r :rncl t¡sc' thern. s:rving consiclc'urble tinle
booting up the l)rq[]rìt. The wicldruùlc rnusr h:tve bcc'n built in the sante
resolurion th:rt !''ou're cunently nrnning the a¡>¡rlicrtion in orcler tbr
RìMCDOS to rcrngnizc it. Âlso, rviclthutblcs :uc <¡nlv usccl tbr thc sctcen,
not firr ¡rdnters. l;inrtlly, it is irn¡:onant to note thnt ccrurin ¡:rqgr.'uru (e.g.
Micrq;ott \\¿rite), fbr re¿uons too com¡:licuecl to cliscuss here, neecr
wiclthtables tumecl o¡r in orcler tbr tlrenl ro rLtn correctl.v-.

FSMGDOS generutes im clmntcleru by lcnkirrg in QI.'M tìles. 'lhe 
QFtr4 tìles

arc scparatccl into thrcc clilTcrcnt cltcg(>rics. -l hc tìrur kincl of lìle is the
rtuin QFM lìle: this tìle conulins i¡rtirnllation to creÍrre tl'le nlcst c'onlnonlv
tlsecl chantctcts of a 1>:rnict¡lar tt¡nt stvlc. 1hc scconcllncl tlir<.l<;ltcflot1l:rre
the svnlbol :urd hebrcrv' QFM.s: the.sc arc tlre tìlc.s thrrt gcrìcrÌltc chanrcrc¡s
cI)mnÌon to irll t<¡nt s$lcs (c.g. all f'o¡rts sh:rrc the *unc tr:rclcrlrirrk svmbol,



pi. ol'greek chiuectem). Thelefbre. in <¡r'cler to gener-1tte :t full set of
characters, FSMGDOS nrt¡st hflr'c acccss to:tll thrcc QFM files. If hoç'ever,
you onlv need ltart of the characrel set, vou rtr:ty exclucle the symbol or
hcbrew QFMs using y'orlr ac-crssory. Note that all QFM fìles encl with the
cxtenclcr: ".qhìì".

Tr-t install the svrubol ol hcbrcrv tìles, gct to thc "O¡>ti<-rns Mcnu" ancl click on
thc "Ol¡tline Font Sct-Up". For cithcr symbol ol hcbrcw. click on thc
lìlcnaurc or thc box next ro tlìc uSYMllOL" or "IIIlllREW" (if thc fìlenamc
s¿vs "NONE"). You will sce a file selecrc>r iurcl.y-ou c:uì choq;e a QIìM tìle.

FSN{GDOS conìes with one syrnbol ancl onc hcbrc*'fìlc: LUCSYM.QIM (a

svrnbol tìlc) ¿rncl LFIEBIìV.QFM (¿r hcbrcw fìlc). Yor¡ .shoulcl ncvcr install a
non-hebrew ol non-svnrb<¡l tìlc to the IIEBRE\üí or SYMBOL slot,
fespeclively.

An intporuurt clillbrence benvccn bitnrap tbnts ancl outlinc tbnts is that a
fbnt ancl its set of point sizes arc tn¿de ar,:úl¿tl¡le to all cleviccs,
autonraticrll¡r. tJüith bitnrap ttrns, s¿c'h clevice requires a clifibrent set of fbnt
lìles. rvherezs rvith <¡urlinc tonts. I.bMGDOS can sçrlc tc¡nts fi¡r:ury clcvicre.

Ât least one ¡rcint siz.e ¡nust exist in orcler tbr fburgclo; to recr4¡nize dre tbnt.
Fonts:rnd pcrint-sizes nury be addecl/cleleted/changccl tìeel.v", bu f6lvfGDOS
rvill only reco¡¡nizæ chzrnges rvhcn the ncxt applit:ttion is latrnchccl.

Âs a sicle nore. the QFN{ tìles are not tlre only lìles drat must be in the ['IiM
clirecrory; OTL lìles rnust be present tbr f'SM tc¡ rv<¡rk cÐnec'tly. lltch QI:M
tìle shoulcl have a c'orrcs1rcncling OTL lìle (e.g. IITCII.QFM :r¡rc[ [.[]CB.OTL).
Àlst-¡. sorue ftnts lct¡uirc uìorc than onc O1L lilc (¡x-x;sibly rvith an unrclatecl
tìlenanre). Thus. it is lrclri.secl that you kee¡> all of 1'our lölvf-relatecl tìles in
the lliÀ{ clirecrory. Sh<¡t¡lcl ¿tn OTL lìlc be missing. I$MGDOS rvill issue ¿t

rvarning. ancl unv <n-.qoing a¡r¡rlic:tticln shoulcl be itb:tr'¡clorrecl

ì

ìl



AppendÍx U
Using the Printer Selector and Printer Con-figAccessories

l-he ¡nain htnction of the Printer Selector is to allow you to choose which
l)rinter ch'ivel to r.rse Í$ -y-oLu'main cLiver'. This is ¡>articulirrlv usehrl rvhen
vou ¡>hvsicallv want to changc ¡rrintcrs (c.g. Yor.r swirch tionr a clot-ruatrix
¡lfinter tbr'¡troolìng to a laser printer tbr fìr'ral output.). You c:rn also select
fìnal or draft mocle tì'orn dlis accessorv. Selecring clraft nrocle reduc'es tlre
quality* of output wlúlc s¡rcccling up ¡rrinúng timc (Notc that somc printcrs
clo not suppon ch:rtt mocle.). ln aclclition. the pdnter selccror is an
ac'cessolv that nunipulates the c'onfigumtion fìle crlled rhe ÂSSIGN.SYS.
Tlús file cont¿úns the infbn¡ation on wherc GDOS locrtes ir drivcrs ancl
bitma¡> tbnts ancl n'lúc'h of thcse GDOS shoulcl t¡se. 'lhe installerion
progftun shot¡ld havc ser up !:our ASSIGN.SYS tìle so that y'ou clon't rezrlly
neecl to ch:urge an¡hing. 'l'he irc.cessorv ç'ill be nrost usch¡l to you rvhen
y<>u neecl to change ¡:rinter cldvers or acld new bitma¡t tbnts. Novicr users
shoulcl linút dre chitnges macle with tlús ¿rc'crssory aldrough uses f?uniliar
ç'idr the 

^tiSlGN.SYS 
tbnllat rvill lìncl it e.uy to cnnlìgure rhcir.svsrenìs.

tvhcn you run thc ac'crcsrcry, it shoulclc-onrc u¡> clis¡:lay'ing thc currL.nt
1>rinter clrivcr. lf you rv'ish ro use I clitlbrcnt clrivcr. iust c'lic* on thc clriver
n¿lnte, ¿rncl selcct tronr the lisr that po¡x clown. Ncxice tlrc twc¡ bunons
labcllccl *Quality:" rvlich allc¡w yor.r to chcx¡;c lìnal or clnrft r¡tcxlc. 'l'c¡
change other driveru. as wcll ¿ts dre biuuap fbnts and the pathn:rme usc<lto
lìncl then¡. c',lick on the "O¡rtions" br¡tton to cnter a b<¡x cururining thrc'e
l¡tlnons. Clicking on nset Font/f)dvcr P:rttr'r rvill c'onlc up rvitlr tlre stanclarcl
lìle .selector ancl allc¡r'.v-otr to ch:rn¡;e r',,trere the tirnts a¡rcl chiveru irre tbt¡ncl.
lf votr click on "Driver tnst¿rllatio¡r". the to¡r lulf shoulcl clis¡rt:ry whar the
activc'clevicts are (i.e. the clrivers that:r¡r¡:licrtiorrs qrn t¡se). Ilse the up
ancl clorvn ¿rffows to look at the clillerent clevict nurrrl:cru anclthcir
c'offesponcling chivers. Nc¡icre thitt ycltr ernnot clelete dìe ,'.screen.sys,'

clrive¡s fotl¡rcl iu clcviccs 1 to 10 (.They shoulcl :rhvzrys use *.sc'rerrr.svs"), but
!'cxt <:rn ch:rnge the orhem. N<xice thitt clevice 21 crrncs¡xrncls to the
"cuffent ltrinte¡'' of the previotn rììenu. You c:rn change the clriver hcr¡rr
eitlrer nìenu, although the current rìreÍìu ¿rllorvs you to changc rnorc tlun
iu.st thc'L-urrent ¡rrinting clevice. 'llre bcno¡n half <f this nrenu i.s usecl tcr
aclcl nrt¡¡e clevices to tlte aLr¡\'e list. Novicr r¡sem slroulcl ¡r<x w()n-v abot¡t
thi.s secrion. If you click o¡r the "Font ln.stallation" bunon, you <:ln aclclor
clelete fimts tbr ctifibrent clevices. Â.s .v<>u rvalk rh¡r'lu¡¡lr the clilTerent devices,
notic'e how e.tch device has a set of fbnrs üstecl. 1he.se :rre dre lrrailable
bitnm¡> fönts if ztn a1>¡:licttion uses that clcvice. Nc¡e rhat clevices 1 through
10 leltresent the cliflèmt sc'reen resolt¡tions. ancl that clevice 21 is the
printel clevic'e, the one drat vour it¡t1>licrtiorm ?Ìt'c nrost likell, to use. If you
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wish ro :rclcl tbnt.s tirr a ¡tarricr.rhr a¡r¡rliclttion. :tclcl tllettl to the clevices tlì¿lt

¿rrc listccl irr youl a¡t¡tlication's rlanr¡¿tl. 'l-o:rctuitll.v- ¿tclcl tbrrt.s. click c>n thc
cho¡>cl<'trvn lììelìLt crllecl "Âctive l;onts" arrcl click t>¡l ".Shorv ltr¿tcÌive lìotltsrr.

Click on the tttnts th:rt you wÍulr (lìolcl the .shift kev to sc'lcct rttttlti¡lle firrrts)

ancl c[ck on "'lìan.sfb¡''.

'fhe Printer Cr>nfìg itccessory is t¡.secl tcl change .scttirrgs in thc cldvc¡s tirr
ireurs .suclr as the ¡tage size or ntuuber of cnlors. Oorrtìguring chiver'.s shor¡lcl

be clone befbrc nrnning an a¡t¡tlicttion. If .vou cLick orr "Moclih f)tivel-s",
select the cLiver thzrt you want to clrtngc. You .shc>ulcl thcn see Íl clis¡lltty of
rhc clriver s¡tecitìcations. Nore that if a l¡ox is shaclon'ecl. yotr ma-v* cltange
tlú.s valuc bv clicking on it. If thc 1>aniculer ¡rrirrtcr cldvcr yctu ltavc clrcrscn

sLtppolls a ¡tirnicr.rlar tb¿rturc (c.g. cliflbrcnt paÍlc .sizcs clr colc>t'¡r:tllcttcs), use

the ¡x-rpu¡) ulcnu to lcrck at tlìe uv¿ilable selcctiotrs. All yorr neecl to cto is

click on the a¡rltroltriate selccfion. Note that sotlrc clo not havc:ury
c'ontìgunùlc tb:tturcs, :rnd that the ClX/¿tc'ccssorv.' will nrcxlil-v the acrual

cldver on .y-out'tlop¡ty or harcl clisk rvhcn lt nlcxlilìc':ttio¡r is uutclc.

,'}
1
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QUICK REFERENCE GUIDE

ToAdd FSM F<xrt(s):
Run FSlr.l Fonr À.ltlxt.qcr.
Llse Ol>tions À.lc'¡rtr to st'lect "Show lrr:rctivc lìo¡lt(s)".
Click <ln li¡rrr ¡t:tnrcs (shift-<.lick to.t¡nrb rrr<¡rc tlr:rn <¡rr(.).
Double click <-¡n f'c¡rrt <-¡¡'click orl nActir,:rtc lÌt¡rt" l>trtt<¡¡r.

Click orr uSAVEu.

T() Dclete FSM Rnt(s):
llun FSÀ.l lont lr,lam.qcr.
Click on clesirecl fì¡nt ¡r:rnrc: (shift-click to pilal> tìlore rlìt¡ì one ).
Click on "Dg¿ctirnte' bu(to¡r.
Clicl< on "SAVE..

To Sct C-adre Sizs:
Rr¡n FSÀ.f Font fvhnagsr.
IIse Olrtions À.lenu to st.lrrct "Outlinc'F()nt Sc.ttt¡r" lncl x'lc.ct "fut FSÀ,| G¡clren.
ll'¡'<-lu notice frrt¡uctl regcrìeñrt¡o¡ì of tlìe sc'rc^en cl¡:rntclcrs or sl()w l)ri¡ìtc-r
()utput. incrçl* "(llu¡¡:rctcrn c:tclìc.
tf trOu[ of rtenroq'n !'rror rìì(-sgt.qËs:rplx-.rr. irrcrg¡se "lr.lisc'clk¡¡rcousr c:rche.
lI bitnup l'<r¡rts tlurt !'ou'\,c ¡rurclc' :rctir.c clo nclt :rpl)slr. incre-.rsc. the nt3itnup"

cnclìc'.
Savc and RIIBOOT.

To Sct Polnt Sizes:
Run FS},t Font lr{lrurgv.
Doublc-click on a f<¡nt or click on font l¡rcl ust i.{ctir':rtc. l>utto¡r.
Ilsc buttons witl'¡ nunrbt'r.s to s('l('ct ¡roint.sizrs or click o¡'¡ "Âclcl Poi¡rt Siz.c.n.

Click on ¡xlint sizc:s:¡ncl tse thc' "tÞlcte P<¡int Siz-en l:t¡tton t<) rcnxtvc. sizc,$.
To Sct Dcfault l¡oint S¡zcs:

Ru¡r l.Iìlvl l:<lnt l,trrurgpr.
Llsc' ()l>tions À.tc.lru tc¡ :;r.lc.ct "Outline l.ì<¡nt Stlu¡)n.
Click on nl)eli¡ults" butto¡r.
,.\dcl,'dc-lctc l'ons.
To sL'( :tll :tctire ltrrtus t<l tlre cl¡o:;e'n ¡xlint sizcs. click <tn "fur 

^ll 
t:o¡'¡Lsn.

To Install SymbrlVHcür<ry Chanactc:n¡:
Run FSI\.| l.ilnt fr,l:rn:r¡çr.
LIsc' OI:ti<l¡rs l\,le¡ru tr¡ .st lec't nOutlirrc- l.Ì¡¡rt Setu¡tn.
Click o¡r t irhc.r S\'À,ll]()1. o¡. I IEIIRD\\¡.
Llsc lìlc selctt<¡r to cl¡<xxc' an appropriatc QF¡{ lilc (.{sk r'<¡ur lbnl su¡:¡:licr).

To Change Printer Drivem:
Run Pri¡rter Sclc'ctor.
Click o¡l pol>up belos¡"C¡ne'n( prinf.ern.

Sclctt ntrv clrivcr lncl s:rvc.
To Ctrange Bitmap F<xrts:

Ru¡r Pr_intc.r' Sclector.
Click on rO¡>tions" tlrcr¡ on "Frrnt lrrsLrll¿rtion',.
Selec't clevice nurrtlx'r u'itlt up/down Jrro\l's (l-l0 are tlrc. clilìþrent ric'rtrrì
resolulions. 2l is tlre ¡rrinrcr).
To aclcl ftxrt.s. click o¡r lActive Fonts" nìenu. :r¡rcl clroose thc 'Slros, trr:rctive Fonlsi
o¡rtion. Click on clc;irc¡cl fonl,s end trsc' -l'urul'r'rn l>u(to¡r to:rct¡\':ltc..
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XControl - Extensible Control Panel
for ST/MEGA/STe/TT Computers

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
XControl Version: 1.0
This document is Copyright (c) 1990, Atari Corporation

OVERVIEW

This document describes a new Control Panel ( XControl) for ST/MEGAISTe/TT computers,
which features loadable Control Panel extensi

Xs which a us¡er needs. Software vendors can
the functionality of XControl beyond what

Atari provides, or to provide graphical front ends for their TSR utilities.

HOW XCONTROL WORKS

master desk accessory, which loads the various CPXs and
and the extensions themselves, which perform the various

When XControl is loaded, at boot time, it looks for a a file called CONTROL.INF in the root
of the boot device. CONTROL.INF contains the default settings for XControl.

One of the settings is the CPX DIRECTORY PATH. This is the directory-rvþ9re XControl
toot"ioiCPXs. if XControl finds the folder, it reads the header of each .CPX file that it
finds there. The header's id number and version number are compared to those already
loaded. The end result is that only the latest version of a CPX will be retained.

If the header indicates that a .CPX needs to be run at boot time, XControl loads the CPX and

."tt. it" initialization hook. If the CPX header also indicates that the user prefers it to be

memory resident, XControl keeps the CPX in memory.

After checking CPXs and initializing those that need it, XControl adds an additional set of
CPX slots. Tñe number of slots avaîlable is ba' either the default minimum number

Xs loaded, whichever is greater.
RELOAD command. All CPXs are initialized
ent' CPXs are retained. New CPXs marked
er a reload. During a reload, a ne\ry CPX will

only be loaded if there is a vacant slot available.

After adding additional vacant slots, XControl waits like any other desk accessory for an

AC_OPEN message.
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When selected from the Desk menu, XControl opens a window and displays a menu of active
CPXs. When a CPX is chosen from the menu, XControl attempts to invoke it via the
XControl <-> CPX software interface described below. Resident CPXs are invoked
immediateþ; non-resident CPXs are loaded from the CPX storage directory. If the CPX is
not found by nam9, XControl looks at all other CPXs in that direõtory, comþaring id
numbers and version numbers. If an exact match is found, that CPKis invôked instead.
Otherwise, a file-not-found alert is displayed.

When invoked, the CPX assumes control of the work area of the XControl window, and can
preselt its own interface there. XControl dispatches user events through the CPX, but
handles most of the window related events itself. XControl also proviðes a number of utility
roulines to CPXs, including an extended form-do call which CPXs can use to simply handlð
dialog-style interfaces within the XControl window.

It's expected that most CPXs will use this extended form doO software interface so that the
user can move or close the XControl window at will. Baõh CpX should provide at least an
OK and Cancel button so that the user can return to the XControl master-from the CPX. Each
CPX must also be able to respond to an Abort signal from XControl, so that the user can
dismiss XControl with the clõse box, and so that XControl can clean up if it is active while
the main application is terminated. When the user exits a non-resident CPX, it is unloaded,
and the memory that it took up is recovered by the system.

CONTROL PANEL EXTENSIONS

portant to the implementation of the
subroutine call. It is neither an application
system parameters. Examples of CPX

- Color Selection
- KeyþgardlMouse configuration ( repeat rate, audible keyclick, etc. )- RS232 port configuration
- Printer configuration

e above functions. A printer driver does not
R printer driver would be a good thing to
here is that of the "Control Panel" - tlie one

s buttons, or whatever, to "control" the
to have a CPX which controls the operation
rily be used as graphical front ends for TSR

XCONTROL <-> CPX SOFTWARE INTERFACE

When XControl first starts up, it loads the headers of all the CPXs that it can find. At boot
time, it initializes each CPX which has the bootinit flag set in its header by jsr'ing to the start
of the CPX's te turn will jmp to the cpx initO functöri. Thi"s function
returns a pginJe ining informãtion about the CPX, including pointers to
routines wlúch okeõpX functions.



"Set-only" CPXs may be implemented. They should set whatever is needed during the
cpx initO call and return NULL. If a CPX is set for bootinit, XControl also checks the 'Set-
Only' flag in the header to determine if the CPX is Set-only. XControl will only execute Set-
only CPXs at boot time and at reloads. They will not appear on the XControl main menu,
and thus will never again be called after the cpx_init0 call.

XControl uses an event_multiO for its user interaction. When a CPX is chosen by the user,
XControl loads the CPi into memory and calls cpx-initO again, this time, with tire 'booting'
parameter set to FALSE. XControl then invokes the cpx_callO routine to begin CPX
interaction. The cpx_callO routine should first initialize the CPX interface. It may then
handle the user interface via the extended form_do call and return FALSE to exit the CPX (
See Form CPXs ), or to return TRUE and allow XControl to manage the user interace by
dispatching evnt_multiO events through the CPX event handling routines. ( See Event CPXs
).

FORM CPXs Yersus EYENT CPXs

FORM CPXs are those which use Xform_doo to handle user interaction with a standard AES
form. XControl handles window movements and redraws. To the CPX, it looks just like the
old familiar form-doo with a few extensions:- Keys other than those which work in editable text fields can be handled by

the CPX.
- Special redraws may be done by the CPX.- If the user closes the XCONTROL window,k or quits the parent application,

the CPX is informed so that it may clean up. AC_CLOSE should be heated
as "Cancel", and WM_CLOSE as "OK".

To give you an idea of the flexibitlity FORM CPXs may have, all of the CPX's released with
XControl 1.0 are FORM CPXs.

EVENT CPXs are those which use XControl to dispatch AES events directþ, for maximum
flexibility. These CPXs give XControl a list of event handlers in the CPXINFO struct
returned by cpx_initO. When an Event CPX is called, it tells XControl which events it cares
about via the set event maskO function, then it returns to XControl and waits for tis event
handlers to be cal-led. Enent CPXs exit by setting a flag passed to the event handlers.

Because of the flexibility offered by Xform_doO, and the more complex nature of the event
handlers, it's generally much easier to write a Form CPX than an Event one. The main
reason you might want an Event CPX is to handle timer events which are not supported by
XForm doO.
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XCONTROL ROUTINES

At boot-time or invocation time, XControl þr's to the text segment of the CPX. XControl
passes on the stack a pointer to an XControl Parameter Block, with information of interest to
the CPX. The XCPB struct looks like:

typedef struct {
short handle;

short booting;

From XControl's Graf_Handleo Call.
See the Notes on workstations below.

Non-zero if this cpx initO call is
part of XControl's initialization.

short reserved;
short SkipRsh Fix; The cpx must call the resource fixup routine

void *reserver; only once' Non-zero means skip the fixup'

void *reserve2;

void (xrsh_fiÐ( int num_obþ, int num_frstr, int num_frimg,
int num_tree, OBJECT xrs_object,

TEDINFO xrsJedinfo, BYTE xrs_stringsll,
ICONBLK xrs_iconblk, BITBLK xrs_bitblk,

long xrs_frstr, long trs_frimg, long *rsJrindex,
struct foobar xrs_imdope );

void (*rsh-obfixx OBJECT *tree, int curob );

short (xPopupX char xitemsl], int num_items, int defaultjtem,
int font_size, GRECT xbutton, GRECT xworld );

void (xSl_sizeX OBJECT xtree, int base, int slider, int num_items,
int visible, int direction, int min_size );

void ( xSl_Ð ( OBJECT xtree, int base, int slider, int value,
int num_min, int num_max, void (*fooX) );

void (xSl3X OBJECT *tree, int base, int slider, int value,
int num_min, int num_max, void (*fooX) );

void (xSl_arrowx OBJECT ttree, int base, int slider, int obj,
int inc, int min, int max, int *numvar,

int direction, void (*fooX) );

void (*Sl-dragxx OBJECT xtree, int base, int slider,

void

int min, int max, int xnumvar, void (xfooX) );

(xSl_dragyx OBJECT xtree, int base, int slider,
int min, int max, int xnumvar, void (*fooX) );

WORD (xXform doX Object xtree, WORD start_field, \ryORD puntmsgll );



GRECT x(*GetFirstRectX GRECT xprect );

GRECT x(*GetNextRextX void );

void (xSet-Evnt-MaskX int mask, MOBLK xml, MOBLK xm2, long time ); L

BOOLEAN (xXGen-AlertX int id );

BOOLEAN (xCPX-SaveX void xptr,long num );

void *(xGet-BufferX void );

int (xgetcookieX long cookie, long *p-value );

int Country_Code; Contains the Country Code that the Control Panel was
compiled for. For a list of the Cunent Country Codes,
please see the Rainbow TOS Release Notes -
BIOS/XBIOS Supplemental Documentation, page 63.

void MFsave( BOOLEAN saveit, MFORM xmf );
} XCPB;
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RESOURCE MANAGEMENT:

Resource Object Tree Fixup Function:

Rsh-fixO fixes up the CPX object tree based upon 8x16 pixel characters. This ensures that
the CPX will be the same size in all resolutions. The CPX object tree should be a 'Panel', not
a 'Dialog'. It should be created in ST HIGH resolution. In comparison, the 'rsrcJoadO'
function would fixup the tree based upon the current character width and height for that
resolution. This is why panels can appear stretched or scrunched in different resolutions
when using'rsrcJoado'.

The CPX should only call rsh_fixO when the XControl Parameter Block 'SkipRshFix' flag is
ZERO. The reason for this is because a resource should only be converted to pixels ONCE.

void (xrsh_fiÐ( int num_obþ, int num_frstr, int num_frimg,
int numJreõ, oBJEcT-xrs-object,
TEDINFO *rsJedinfo, BYTE *rs_stringsll,

' ICONBLK xrs-iconblk, BITBLK xrs_bitblk,

long xrs_frstr, long xrs_frimg, long xrs_trindex,

struct foobar xrs jmdope );

IN: All of the input variables can be found in the CPX RSH file.
OUT: None

Resource Object Fixup Function:

Call this function ONLY when you want to convert a specific object to pixel format AND
when the obþct is stitl CHARACTER based. The only reason you would need to call this
function would be if you were doing your own resource fixup for a resource that was not
created by the Atari RCS.

void (xrsh_obfixx OBJECT rtree, int curob );

IN: OBJECT xtree The object tree of the CPX
int curob The resource object to convert

OUT: None



POP UP MANAGEMENT:

Call this function to have the CPX display a popup box:

short (xPopupX char *items[], int num_items, int defaultjtem,
int font_size, GRECT xbutton, GRECT *world );

IN: char xitemsl]; Pointer to an array of strings.
int num items; Number of items ( I based )
int defaultjtem; The default item ( zero based )
int font-siã; 8x16 ( Large ) or 8x8 ( small ) Font
GRECT xbutton; GRECT of button pressed to invoke popup.
GRECT xworld; GRECT of your tree.

OUT: short; Returns the item selected (zero based ) or -1

The string array passed to the popup routine must be properly padded by the calling cpx.
There must be at least 2 spaces in front of each string, and each string must be paddedwith
spaces up to the length ofthe largest string plus 1.

The number s available is not checked. If they do
not correspo are more than 5 items, only 3 will be
dþlayed at ill display an up arrow, and the Sttrposition
will display a down anow. Scrolling thru the popup will display the remaining mehu items,
with a check mark indicating the default item.

Sometimes a default item is not necessary. Setting the default item = -1 will prevent a check
mark from appearing.

There are 2 font sizes available for AES objects the large and the small font. Currentþ, the
large font is always used and the height is assumed to be 16 pixels.

The GRECT of the button that activated the popup menu is required so that the menu is at
least as wide as the button.

The GRECT of the world is required so that if the popup menu exceeds the right edge, it pops
left instead. If the popup menu exceeds the bottom, it pops upwards. In most cases, the - -

"world" is the dimensions of your CPX's main form .

While the popup menu is displayed no other action other than popup menu manipulation is
allowed.



SLIDER MANIPULATION:

( Need Overall Description )

Slider Size Adjustment:

This function is used to adjust the slider size within its base, so that the size of the slider
represents the amount of data displayed, relative to the total amount of data. In certain cases,
it is best that the slider not be sized. An example of this is when the slider also contains a text
string. It is possible, that if sized, the slider can no longer display the text string properly by
either being too small or too large.

void (xSl_sizeX OBJECT *tree, int base, int slider, int num_items,
int visible, int direction, int min-size );

IN: OBJECT xtree; The object tree: ( OBJECT *)rs_trindex[ TREENAME].
int base; The base is the object of the sliders limits.
int slider; The object that moves within the limits defined by base.

The slider must be the child of the base.
int num_items; The number of items (range)
int visible; The number of items visible
int direction; Horizontal or Vertical
int min_size: The minimum pixel size of the slider

OUT: none

Slider XIY Functions:

Sl-xO and SþO are used to update the position of the slider within its base.

void (*Sl_xX

void (*Sl¡rX

OBJECT *tree, int base, int slider, int value,
int num_min, int num_max, void (xfooX) );

OBJECT *tree, int base, int slider, int value,
int num_min, int num_max, void (*fooX) );

TN: OBJECT xtree;

int base;
int slider;

int value;

int num_min;
int num_man;
(xfooX);

none

( OBJECT x)rs_trindexl TREENAME ];
Base of the slider ( slider limits )
The object that will be moved around.
This must be the chitd of the base.
The NEW value related to the slider range.
( Range: 0 - 1000 )
The minimum number value can equal to.
The maximum number value can equal to.
Pointer to a CPX defined function to update its items.
Set to NULLFUNC if there is no routine.

OUT:



Slider Arrow Functions

Call this when the user selects the arows of a slider. Direction is either Horizontal or
Vertical. Note that this is an ACTIVE slider where objects are updated immediately, unlike
the AES graf_slidebox where objects are updated only after the user lets go of button one.

void (xSl_arrowx OBJECT xtree, int base, int slider, int obj,
int inc, int min, int max, int xnumvar,

int direction, void (xfooX) );

IN: OBJECT xtree: The resource tree
int base: The base of the slider ( slider limits )
int slider: The obþct that can be moved around
int obj: The arrow button obþct clicked on
int inc: The increment amount ( +/- * )
int min: The minimum value possible
int max: The maximum value possible
int xnumvar: The current value
int direction: Horizontal or Vertical
void (xfooX): Pointer to a CPX defined function to update its items.

Set to NULLFUNC if there is no routine.

OUT: none

Slider Paging Functions:

Paglng is implemented by calling sl-arrow0 with an increment/decrement value representing
a "page" worth of data, Paging is done when the user clicks on the base. To implement
pagrng the CPX can do this:

MRETS mk;
int inc, ox, oy;

Graf_mkstate( &mk );
objc_offset( tree, slider, &ox, &oy );
inc =( (mk.y < oy ) ?( -1 ) : ( 1 ));
sl_anow( fill in variables here );

This example is for vertical sliders and the increments were set to +/- 1. Paging usually
increments or decrements by the visible amount. To do horizontal pages, use the 'ox' and
'mk.x' variables instead and don't forget to set the horizontal or vertical flag as necessary in
sl arrowO.



Slider Drag Functions:

Called when the user 'drags' the slider around. Again, this is an ACTIVE slider and will call
Sl-xO or SþO appropriateþ

void (xSl-dragxx OBJECT xtree, int base, int slider, int min,
int max, int *numvar, void (*fooX) );

void (*Sl_dragyx OBJECT xtree, int base, int slider, int min,
int max, int xnumvar, void (*fooX) );

lN: OBJECT xtree: The resource tree
int base: The base of the slider ( slider limits )
int slider: The object that can be moved around
int min: The minimum value possible
int max: The maximum value possible
int xnumvar: The current value
void (*fooX): Pointer to a CPX defined function to update its items.

Set to NULLFUNC if there is no routine.

OUT: none

User Supplied Slider Update Function:

The User Supplied CPX function may be required so that the CPX can perform operations
specific to the active slider. In most cases, this will simply be u$ating the text string and
then performing a redraw. In a more complicated setting, this can be anything from changing
colors to performing a blit. If no function is required, pass NULLFUNC instead.

The value that you can use to update the text string is contained in the variable that you
passed by reference into the calling slider function. 'Whenever you call sl_arrowo, or
sþrawo, XControl updates that variable just before calling sl-xo and sþO. These in turn
will call your fooo function.

The prototype for foo0 is: void (xfoo)( void );



XFORM_DO FUNCTION:

XControl makes a custom form handler available to CPXs so that they may use the standard

#ü.iåü"IX"r
Xform do and it

e with a few exceptions. One additioñal
parameter is used, and a return valuñf -l has a special meaning.

Timer Events are not supported under XForm-doo. If timer events are necessary, the CPX
should be designed as an Event CPX.

If the CPX is looking for double clicks, the return value should be checked for -1 BEFORE
checking for a double click.

WORD (xXform_doX Object *tree, \ryORD start_field, WORD puntmsgll );

IN: OBJECT xtree; Same as form do;
WORD start_field; Same as form-do;
WORD puntmsgll; Defined as WbRn msg[8];

OUT: Same as form-doO: Returns the object number with the high bit set
if a touch-exilwas double clicked oä.

-However-

if return is -1, this means that the cPX shoutd look at the puntmsgll array
and treat it like the message array from an event multi. The th¡ee-messages
to look for are:

WM_REDRAW: Sometimes the CPX needs to redraw items that are not
part of the tree. This is the time to do so. XControl
makes available GetFirstRecto and GetNextRecto so that
the CPX can get the rectangle list and redraw accordingly.

AC-CLOSE:
WM_CLOSE: phen.lhesg messages are received, the CpX should

rmmediately FREE any memory that it malloc'ed and
return to XCONTROL by exiting cpx_call0. Do NOT
leave any memory allocated, else fragmentation will
occur. We strongly recommend that CpXs Do Not
Malloc any memory.

CT_KEY:



supported, because they are handled by Xform-doO for
editable text fields.
Note: CT-KEY == 53. :

IMPORTANT: Always treat AC-CLOSEO as "Cancel" and treat ì \

\ryM CLOSEO as an "OK".

GET FIRST'NEXT RECTANGLE LIST FUNCTIONS:

When redrawing the CPX due to a WM_REDRAW message, the CPX should use these
routines to go down the rectangle list. Since the Xform-doO routine will handle resource
object redraws, the CPX must handle non_resource objects.

GRECT x(xGetFirstRectX GRECT xprect );

GRECT x(*GetNextRextX void );

IN: GRECT *prect: The GRECT of the dirtied area.

OUT: The intersecting GRECT that you should redraw or NULL if there are
no more rectangles.

SET EVENT MASK
( Use only with Event CPXs )

Used to set XControl's Evnt-multi0 function. Messages will be dispatched to the CPX thru
procedure variables passed in.

void (xSet-Evnt-MaskX int mask, MOBLK xml, MOBLK xm2, long time );

IN: int mask: Events to receive ( ie: MU-MESAG I n4U-KBygp )
MOBLK xml: Mouse rect and direction number one.
MOBLK xm2: Mouse rect and di¡ection number two.
long time: Time to wait for a timer event ( 1000 = I sec )

Note that you must set the mask with MU_TIMER.

OUT: none

MOBLK is defined as: typedef struct {
int m_out; Direction for evnt multio to look for.
int m_x; The x,y,w,h of the bounding rectangle.
int mJ;
int m-w;
int m_h;

} MOBLK;



XCONTROL ALERT BOX:

Use this function to display an XControl
the work area of the XControl window.

SAVE-DEFAULTS O

MEM-ERR 1

FILE ERR 2
FILE NOT FOI.IND 3

BOOLEAN (xXGen-AlertX int id );

IN: int id:

OUT: BOOLEAN:

IN: void xptr

long num

Alert Box. The dialog box will be centered within
The Alerts available are:

Save Defaults?
Memory Allocation Error
Fite I/O Error
File Not Found Error

CPX SAVE DEFAULTS:

XControl allows a CPX to write configuration data directþ into its file. XControl will write
the number of bytes specified from xptr to the data segment of the CPX. If the CPX isn't
found by name, XControl will search the CPX directory for another file with the same id
number and version number. If found, that CPX will become the active cpx. If still not
found, a file not found alert will be generated. The standard GEMDOS error will also occur
if the disk is write-protected. The start of the DATA segment begins at the variable
SAVE_VARS which is declared in the CPXSTART.S file. The CPX designer must allocate
the appropriate amount of DATA segment storage by editing CPXSTART.S.

During boouime initialization, the CPX should read the defaults from the data segment and
act accordingly.

Lastþ, the CPX should treat a "SAVE" action as an 'OK', but do not exit the CPX.

BOOLEAN (*CPX-SaveX void xptr,long num );

The alert id number

TRUE - OK
FALSE - Cancel
Alerts with only one button always return TRUE.

Pointer to the data that needs to be stored.
Number of bytes to write to data segment of CPX.

OUT: BOOLEAN: TRUE - OK
FALSE - Error occurred



XCONTROL GET BUFFER FUNCTION:

This call returns a pointer to the 64byte buffer in each header which can be used by the CPX. 
.

The buffer should be used by CPXs that rely upon write-only registers. For example, the
baud rate and flow control data cannot be read from the Rsconfo call. ( In TOS 1.4 and I \

greater, the baud rate CAN be inquired. ) Since a CPX cannot be guaranteed to be in
memory, a non-volatile storage location must be set aside to accomplish this. The CPX can
set the register, store the value in the buffer and when cpx initO is called again, the CPX can
restore the data into its internal variables.

void x(xGet_BufferX void );

IN: none

OUT: (void x) Returns a pointer to the CPX. The CPX should cast
the pointer it's required format.

CPX GET COOKIE FUNCTION:

Use this routine to look for a cookie. Please see the Cookie Jar specifications for more
details. The parameters are exactly the same.

int (xget_cookieX long cookie, long xp_value );

IN: long cookie: Cookie that we are looking for.
long xp_value: Value of cookie goes here if the cookie is valid.

OUT: Zero fi the cookie is not found
Non-Zero if the 'cookie' is found and places its value in the longword
pointed to by p_value. If p_value is NULL, it doesn't put the value
anywhere, but still returns the error code.

A cookie can be a convenient marker for a TSR to indicate where a CPX can find the' configuration data used by the TSR. That's one of the reasons the cookie jar exists! Use it!



CPX SAYEIRESTORE MOUSE FORM

Use this routine to save/restore a mouse image to/from an MFORM structure. This is useful
when one needs to use a FLAT-HAND for õxample, and then must restore the mouse to its
original shape. This is required so that a CPX doèsn't wipe out a custom mouse form being I \

used by an application when the CPX is invoked.

void MFsave( BOOLEAN saveit, MFORM xmf );

IN: BOOLEAN saveit MFSAVE - Save Mouse Form
MFRESTORE - Restore Mouse Form

MFORM xmf Mouse Form to store image in

OUT: none



CPX INFORMATION ROUTINES

INITIALIZATION:

This routine is called at boot time and also whenever the CPX is executed and should be used
by the CPX to initialize global variables, etc.. XControl passses on the stack a pointer to the
XControl Parameter Block, which was defined earlier. Cpx-init0 should return a POINTER
to the following structure, or NULL if it is a "set_only" CPX:

CPXINFO *cpx_init( XCPB *xcpb );

typedef struct {

}CPXINFO;

Most of these calls are not used when the CPX is an Xform-do type. Those routines not used
should be set to NULL in cpx-inito;

IN\/OCATION:

Called when a CPX is invoked AFTER the cpx_initO call has been completed. The function
is passed a rectangle describing the cunent work area of the XControl window. This allows a
CPX to set up for user interaction and optionally call the custom xform_doo routine to
handle its user interface.

BOOLEAN (xcpx_callx GRECT xwork );

BOOLEAN
void
void
void
void
void
void
void
BOOLEAN

void

IN: GRECT xwork:

OUT: FALSE
TRUE

(*cpx-calD( GRECT twork );
(*cpx_drawx GRECT xclip );
(*cpx_wmoveX GRECT xwork );
(*cpx_timerX int xevent );
(*cpx_key)( int kstate, int key, int xevent );
(xcpx-buttod( MRETS *mrets, int nclicks, int xevent );
(*cpx_ml)( MRETS xmrets, int xevent );
(*cpx-m2)( MRETS xmrets, int *event );
(xcpx-hookX int event, int *msg, MRETS xmrets,

int xkey, int *nclicks);

(*cpx_closeX BOOLEAN flag );

GRECT of XControl work window.

Return FALSE if the CPX is done.
Return TRUE to tell XControl to continue to
dispatch events via the XControl CPXINFO
routines.



EYENT HANDLING FUNCTIONS:

While an Event CPX is active, these are called in response to the appropriate events. The
events returned by XControl are defined by the Set-Evnt-MaskO call in the XCPB. The
event mask may be changed at any time while a CPX is active, and the new mask will be used
for the next evnt multi. Note that the routines are listed in the same order they will be called
for multiple event returns from evnt_multio. These routines should set the word pointed to
by 'event' to TRUE( 1 ) to return control to XCONTROL and its main menu, or leave that
word alone to continue with CPX interaction. The xevent variable is the event mask and
should be ignored otherwise.

Message events are handled by XControl, unless intercepted by cpx_evhookO as described
below.

WINDOW MANAGEMENT:

CPXINFO Redraw Event:

Called when a CPX is active and the XControl window needs to be redrawn. This call is
required by a CPX that uses XControl to dispatch events ( an Event CPX ). The CPX should
pass the dirty area to GetFirstRecto and GetNextRecto in order to redraw using the rectangle
list.

void (xcpx_drawx GRECT *clip );

IN: GRECT *clip: GRECT of the dirtied area.

OUT: none

CPXINFO Window Move Event:

Called when the user moyes the XControl window, so that the CPX may fix up its obþct tree
as necessary. GRECT contains the work window's new coordinates. This call is required by
a CPX that uses XControl to dispatch events ( ie: an Event CPX ).

void (*cpx_wmoveX GRECT *work );

IN: GRECT xwork: GRECT of the new window coordinates

OUT: none



TIMER EYENTS.

Called when a timer event occurs. This call is required by a CPX that uses XControl to
dispatch events( ie: an Event CPX ). The 'xevent' variable is used to tell XControl that this
event has terminated the CPX. Set to '1' to terminate the CPX, else IGNORE it. Note that
timer events for Form CPXs are not supported.

(xcpx-timerX int xevent );

int xevent: Set to 'f if this event terminates the CPX.
else ignore this variable.

none

KEYBOARD EYENTS:

Called when a keyboard event occurs. This call is required by a CPX that uses XControl to
dispatch events. The 'xevent' variable should be set to 'f if this event has terminated the
CPX, otherwise, ignore it.

void (*cpx-keyX int kstate, int key, int *event );

The state of the Control, Alt and Shift Keys.
The high byte contains the scan code of the key
pressed, and the low byte contains the ASCII code,
if any.

int *event: Set to 'f if this event terminates the CPX.
Ignore this variable otherwise.

OUT: none

MOUSB BUTTON EYENTS:

Called when a mouse button event occurs. This call is required by a CPX that uses XControl
to dispatch events. Set the 'xevent' variable to 'f if this event terminates the CPX,
otherwise, ignore it.

void (*cpx_buttoÐ( MRETS xmrets, int nclicks, int xevent );

IN: MRETS xmrets: The mouse parameters returned by the event.
int nclicks: The number of button clicks for this event
int xevent: Set to 'f if this event terminates the CPX.

Otherwise, ignore it.

OUT: none

void

IN:

OUT:

IN: int kstate:
int key:



MRETS is defined as:

typedef struct {
WORD x;
WORD y;
WORD buttons;

)MR#?ID 
kstate;

MOUSE RECTANGLE EVENTS:

Called when a mouse event occurs. This call is required by a CPX that uses XControl to
dispatch events ( ie: an Event CPX ). Set the 'tevent' variable to 't' if this event terminates
the CPX, otherwise ignore it.

void (xcpx-ml)( MRETS trffets, int xevent );

void (*cpx-m2)( MRETS xmrets, int xevent );

IN: MRETS xmrets: Mouse parameters returned by this event.
int *event: Set to 'f if this event terminates the CPX.

Otherwise, ignore it.

OUT: none

MRETS is defined as:

typedef struct {
WORD x;
WORD y;
\ryORD buttons;
WORD kstate;

}MRETS;



CPX EVENT PREEMPTION HOOK:

Cpx_hooko is called immediately after evnt_multi returns BEFORE the event is handled by
XControl. This routine should not normally be required by a CPX, but is included for
flexibility.

BOOLEAN (*cpx_hookX int eyent, int *msg, MRETS xmrets,

int xkey, int xnclicks );

TN: int event:
int xmsg:

MRETS xmrets:

int *key:

int xnclicks:

TRUE

FALSE

The event mask.
The AES event message buffer.
mouse parameters for this event.
Key returned.
Number of button clicks for this event.

Return ( non-zero ) to override default event
handling.
Return ( zero ) to continue with event handling.

OUT:

CPX TERMINATION FIJNCTION:

This routine is called whenever an ACC-CLOSE or WM_CLOSE message is generated. The
CPX should immediately free up any allocated memory and return to XControl. This routine
is required for all CPXs that use XControl to generate events. Failure to free allocated
memory will result in a fragmented system. Note that this is for an Event CPX only and is
not necessary for Form CPXs. IMPORTANT: Always treat ACC_CLOSE messages as
'Cancel' and WM_CLOSE messages as 'OK'. In addition, CPXs should not malloc memory
if at all possible.

void (*cpx_closeX BOOLEAN flag );

IN: TRUE - WM_CLOSE Message
FALSE - ACC_CLOSE Message

OUT: none



CPX FILE FORMAT:

A CPX file header looks like: ( 512 bfes - 0x200 hex )

typedef struct _cpxhead {
unsigned short magic;
struct {

Magic Number == 100

unsigned reserved
unsigned resident
unsigned bootinit
unsigned setonly

) flags;

unsigned short t-color:
char buffer[64];

13; Reserved for Expansion
l; RAM Resident Flag
1; Boot Initialization Flag
1; Set Only CPX Flag

Tedinfo field for color
Buffer for RAM storage

long cpx id; CPX ID value
unsigned short cpx-version; CPX Version number
char i-text[l4]; Icon Text
unsigned short sm-icon[4S]; Icon bitmap - 32x24 pixels
unsigned short i-color; Icon Color

char title-txt[18]; Title for CPX entry.
Note: Only use 16 Characters! The remaining 2

positions are Nulls.

char reserved[306]; Reservedfor Expansion

} CPXHEAD;

The first file in the link must be CPXSTART.S which jmp's to cpx-init0. In addition, it also
contains the default variable storage in the DATA segment.

The user will be able to set the Resident Flag, Title Text, Title Color, Icon Text and Icon
Color with a CPX.

The rest of the CPX file has the same format as a GEMDOS executable file. PREFIX.PRG
should be used to design and prepend the header to the CPX executable. The executable part
does not need to be completely relocatable, as XControl will perform whatever relocation is
necessary when it loads the CPX. The resource for the CPX must be built into the file and
should be fixed up in place using the rsh-fixo facility of XControl.

FILE: Header 512 bytes
GEMDOS Header 28 bytes
Text Segment
Data Segment



TERMINOLOGY:

X.CPX:

*.CPZ

DO's:

DON'T's:
1)
2)
3)
4)

1)
2)

3)
4)
5)

6)

7)
8)
9)

X.CP:

A standard CPX file with header ready for use.

A standard CPX file without a header.

*_R.CPX: A resident CPX

*_S.CPX: A Set-only CPX

SLOT: A slot is where a CPX is stored in memory. There are both active and
non-active slots. The number of slots available is decided at boot-
time. XControl will create the minimum number of slots specified by
the DEFAULT or l-1/2 times the number of active slots, whichever is
greater. This is the ONLY time slots are allocated-

*.HDR: A CPX header created by PREFIX.PRG

Event CPX A CPX that handles the event messages explicitþ.

Form CPX A CPX that uses XForm_do to handle event messages.

An Inactive CPX

DO remember to deallocate memory whenever appropriate.
DO use the XControl functions whenever possible.
That's why we put them there.
DO take the time to design an appealing user interface.
DO use graphics whenever possible instead of menu commands.
DO have OK and Cancel buttons available for each CPX.
Please note that it is 'Cancel' and NOT 'CANCEL'.
DO SHADOW Popup boxes. \{e want the user to know that 'shadowed' boxes
are Popup boxes.
Treat AC_CLOSE as'Cancel'
Treat \MM_CLOSE as 'OK'
Treat a "SAVE" action as an 'OK' by updating the 'Cancel' variables.

DON'T have the CPX object tree exceed the work area ( 256x776 pixels).
DON'T have CPXs stealing interrupt vectors.
DON'T mix XForm doo calls with Call-CPX type functions.
DON'T forget to deallocate memory whenever appropriate. Not doing so will
fragment the system memory.
DON'T use existing ID#s for existing CPXs that were not written by you.
DON'T forget to close a file if your CPX opens one.
DON'T forget to open and close a VDI workstation when needed. DO NOT open
a VDI workstation and leave it open.

5)
6)
7\



\ryORKSTATION NOTES and BRIEFS

When a CPX wishes to perform VDI functions, the CPX must open the workstation, perform
its duties and then close the workstation immec iately. The CPKmust not leave any
workstations open when it returns to accept more events. The handle passed to the CPX is
the Physical Handle of the Control Panel returned by a graf_handleo call. The proper
procedure of opening a workstation is:

work-in[O] = Getrezo+2;
fo( i = 1; i < 10; work_inli++l = 1 );
work_inllO'] = 2:
vhandle = xcpb- )handle;
v_opnvwk( work_in, &vhandle, work_out );

MEMORY ALLOCATION NOTES and BRIEFS

CPXs should not allocate any memory unnecessarily. If the CPX must allocate memory, the
CPX should perform its operation and deallocate the memory immediately. An example of
this is when calculating the amount of free memory. The reason CPXs should not allocate
memory is because the allocated memory may be invalidated at any time by the OS. This can
occur during a resolution change or when a process exits and returns to the desktop. On the
TT, ALL memory is freed up during a resolution change, so memory fragmentation isn't a
problem there.



INTERNAL USE ONLY
The following routines are for TNTERNAL USE ONLY.

CPX GET HEADER NODE FUNCTION:

The call returns a pointer to the parent node of the CPX linked list structure.

Declared: void xreservedl

Actual: CPXNODE xGet_Head_Node( void );

CPXNODE is defined as:
typedef struct cpxnode
t

char
int
int
long
struct cpxnode
CPXHEAD
Prghead

}CPXNODE;

fname[l4]; CPXfilename
vacant; 1=notvacant
SkipRshFix; Non-Zero,skiprsh_fixoxbaseptr; Pointer to cpx load area*next; Pointer to next cpxnode
cpxhead; CPX head structure
prghead; programheaderofCPX

Prghead is defined as:
typedef struct _Prghead
{

int magic;
long tsize,

dsize,
bsize,
ssize;

int filltSl;
) Prghead;

CPX SAVE HEADER FUNCTION:

The current header found in the node is written out to the node's file. If the file isn't found,
XControl will search the remaining CPXs for a matching id number and version number. If
found, that file will be the active CPX. If not found, a file not found alert error will be
generated. Please see the CPXHEAD.H file for a description of the CPX HEADER.

Declared: void *reserved2

Actual: BOOLEAN Save_Header( CPXNODE xptr );

IN:

OUT:

CPXNODE xptr: Pointer to the cpx node

BOOLEAN: TRUE - AOK
FALSE - an Error has occurred.



STBook/STYlus ExPansion Bus
Electrical Specification

August 6, 1991
Power Available

External devices must not draw more than 400m4 total from VCC on the connector.
lf the dev¡ce is to operate on batteries alone, it should not draw more than 100
mA. lt is good design practice to use CMOS wherever possible and to shut down
power to any circuitry not in use.

Loading

External devices must not present more than a total of I (one) I-S-T|L load per
line onto the signals. This expansion bus is completely unbuffered, therefore,
loading in excess of the recommended amount may cause the system to fail. Open-
collector drivers should be prepared to sink 20m4, on those lines which require
it, such as,/Ð(PANSION-WAKE.

Signal Descriptions

The Atari STBook and STylus can be expanded externally using a I20-pin expansion
bus, which is new to these machines. lt essentially allows direct access to the
68HC000 address and data buses, and bus control signals to allow appropriate
response. There are also the signals to allow for conversion to the previous ROM
Cartridge format without the need for active electronics (i.e. a 120-pin
expansion to 40-pin ROM cartridge convertor would consist of nryo connectors and a
PCB).

The following signals are all direct from the 68HC000, and need no special
description:

Two signals are also direct from the 68HC000, but require a bit more operational
detail:

o A1-A23
o D0-D15
o /AS
o /LDS , /IJDS
o R/Vl
o FC0-îC2
o /VPA
o /\TMA
oE
o /RESET
o /HALT

o /DTACK
o /BERR

Address Lines
Data Lines
Address Strobe
Lower/Upper Data Strobes
Read/tJrite control
Function Code 0-2
Valid Peripheral Address

E clock
Reset signal
Halt signal

Data Transfer Acknowledge
Bus Error



it Bus

al; if

be logically located in address spaces
that is neccesary is to generate a
not extend to l6uS-

o /RoM3
o /ROMA

These two signals are simply the outputs generatea U-t!!" Combo chip for
part¡cula'n.n.,o.yiiä;:;p"¿if¡cátiv thole for the ROM cartridge space' Because

the Combo assumes these are ROMs, oniy t"uat of thisspace are acknowledged or

selected by the C"ÃUä.f,ip. n ttrira signal, /DEl, simply indicates when a

peripheral'address tras Ueen selected iñ supervisor mode: /DTACK is not

neccesarily asserted.

o /DEV
o /DMA

There is also /DMA, which indicates that a Floppy or ACSI DMA cycle is occuring'

It is included uecause the Combo chip, while ässerting /AS and /L/UDS.leaves the

address bus in a high-impedance staie. Because of the high value pull-uP 
_,_

resisrors used in rh".;üä;;kãna srylus, the address linei may rise qu-ite slowly

when the lines 
"t" 

f"fi-in-high-impeáance. Noise could couple in' and false

addresses could Ue assertea". It ii therefore recommended that any address

àãcoding added to-tf," if["àf or STylus use /DMA as an additional (active HIGH)

qualifier.

Use of the Bus Grant system is possible, with D..-
Request and Bus Grant Acknowledge are dire ttus

Grant signal is an output from the Combo ch
(which includes the Blitter and DMA contr rl)
of the Bus: Bus Grant is passed through o rly
the Combo.

o /BR
o /BGACK
o /MCUBG
o /CPUBG

o /ETNT3
o /MFPIEI
o /MFPIEO
o /MFPINT
o /TPLO, /LPLI, lTPLz
o /IACK



Sq.u interrupt control is also possible, at two seperate prioriry levels. One is
a level 3 interrupt, for which an input into the Cómbo chip priority encoder is
provided. For this level, it is the responsibility of the external circuit to
respond to the interrupt acknowledge cycle, and to provide a method to clear the
interrupt request. Both Auto-Vector and Vectored interrupts are possible.

The external circuitry can also share the L.evel 6 interrupt with the 68HC90l MFP
internal to the STylus and STBook. The external interrupt source can have either
higher or (preferably) lower priority than the internal MFP. All of this is
accomplished with three signals: /MFPINT, /MFPIEI, /MFPIEO. The first is a
open-collector driven, wire-OR signal, indicating a level 6 interrupt. The next
two estãblish the relative priority of the two interrupt sources. /MFPIEI (MFP
Interrupt Enable In) signals the MFP that no higher priority device is requesting
the interrupt service (active LOW, internal pull-down). /MFPIEO signals that the
MFP has no pending inrerruprs, and that /MFPIEI is acrive; i.e. no higher
priority interrupt is pending. Thus, a multilevelstructure can be obtained.
Because rnany internal functions depend on the level 6 interrupts of the MFP, we
recommend that external devices install themselves at a lower level, but do not
require it.

To help in synchronization of external circuits (particularly when the Refresh
Machine described above is running), a small number of clock signals are
provided. They are:

o CLK16
o CLKB
o KHZ500

main LGMHz clock
SMHz CPU cl-ock
500 I¿.Hz Baud Rate Clock

Some power and power control signals are provided to allow external devices to
draw some power from the VCC supply of the STylus or STBook. To help distribute
the power evenly, and to help maintain ctean logic levels, there are l0 vcC
signals, and 30 GROUND signals. l0 of the GROUND signals are located at the ends
of.the connector, opposite the VCC signals; the other 2b are distributed as every
5th pair of signals accross the connector. This should aid in both maintaining a
clean ground, and reducing EMI.

Power Control is possible to some degree using the signal /ÐfANSION-WAKE This
signal expects to be driven by an open-collector driver; when pulled to ground,
this powers on the STylus/STBook. It is equivalent to pressingthe Powei button
on either machine.

Finally, there is a pin which allows a peripheral plugged into the srBook or
STylus to determine which it is connected to. Pin 94 is defined to be a no-
connect on an STBook, and grounded on a STylus. The peripheral could,
conceivably, determine the type of host without the host being powered; this is
the responsibility of the peripherat, if it needs to know it.
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].. INÎRODUCTION

g at l6MHz '

ThehardwarespecificationsoftheMegaSTecomputerare
as follows:

Motorola Mc68000 at SMHz or 16MHz, softvrare selectable

l6KBytes(8t<words)of16-bitcache.enabledunder
softvrãre control

MotorolaMc6888l/6ssg2Floatingpointcoprocessor
loPtional/ socketed )

RAM: 2 or 4 Mbyte of dual-purpose (video/syËtem) RAM

RoM:2socketedRoMs,.providing64x,L28K.or256Kof
RoM sPace ( straPPable)'

internal video modeE that are conpatible with those in
tti;--ärãri--ii "'ËËlieJ:l-colo': 320x200, 640x200. Mono-

Chrome: 640x400'

an industry Êtendard analog RGB/monochrome color moni-
tor interface'
parallel I/o port, imptelelled using the one of the
påiãÍiei pgT$ -ån-the.ceneiàI inei'ruments AY-3-8e10 t

r ¡' Y;ñähã-iu-Ltqg sound chíP

1 low-speed async serial I/O port (implemented usÍng a

68901 MFP)

2high-speedSDI,Cserial.T!oports.(fromaziLog8530
Scc),onep"íi-ãE--*r'iãt'.óu''bestrappedtobea
*ãAiúm-"Peed- LAN ínterface'

-sT/l"fEGAcompatibleintelligentkeyboard,withmouseandjoYstick Ports

AtariAcsIDMAchannel(forAtarinardnisk.LaËer
Pilnler. cD-RoM, etc)

floppv disk controller and interface sharing the AcsI
uun'ð-hannel

-MusicalIt]strumentDigitallnterface(¡¡ror)

Conf ider¡tiaI /oraf,t I June 1990 Atari STe Plus SPec L
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Atari sT compatible cartridge

VMEbus f.ox exPansion: 1

slave-only interface

Introduction

port (128 KbYte storage)

single Eurocard t24/rL6
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2, MAIN SYSTEM

The MegasTe is intended. to-^!:., a compatible' hÍgh-
performance extensíon of -ihe Atari ST arähitecture' By

fiäï;äffiä"[n"-*EËü-ttre tv"iä* cäÀ uu expanded for future
needs.

2,I. Processor

The MeSasTe uses a Motorola 16-MHz 68000t11 16/32-bit
microproceÉsor.

enabled v¡hen t'he Processor
clock sPeed, since it Prov
speed.

' 2.2. Floating Point CoProcessor

rt.
¡ ¡. The flOatíng point operations aDe Perforrned in eccor-

dance with 
'EEE 

st""äårä"iËä,-rïttr-uõdÈ ¡z-nit (singre) and

ðq_Ëlt tãõüui.i precieion external acce6s.

r instructions '

2.3 . ROM

TheFvstemincludeson-boardsocketsforasetoftvto
lMbit ñoüË,""ö.åïIãIü- à tót^r of' 256K8 RoM' sínce svstem

bus access is 16-bit;^'=*iäe. 
- -¡ãttt ROMs must be present '

' gçr L2/ 14 17 ! 1g 8,214 7r5 9S4S ÊTÊR!/DÊLLÊ5

Main SYstem

@ Mc6B88t,
Motorola, Inc.

and Mc68882 are tradernarks of

confidential/Draft B June 1990 Atari STe PIus SPec 3



î

¡¿ain SYstem

of RoM) . 32 Pin sockets
275t2, and 531000 onIY use th

3 jumpers (vü201, .il29?, and-w203) are provided. adiacent
ro the RoM sockets to allåw-äËfäãiio¡ of älfrtttttt tyfes of
RoM/EpRoMs. óñä-ãõtiã"íÃg-i"ufe shows the appropriate con-
nections to be made:

t 214 773 9ø4ø

w201 !t,/-202

Don't Care 1 and
2and3 2and
2and3 2 and

ÂTAR I /DÊLLÊS

Part Type
27256
275L2

571001/
zTctOgO /
s31000

270L0 /
5?1000/
27c1001

2
3
3

w203
N/c
N/C

2and3

lend2 2and3 1and2

XOOEE'FFFF.

2.4 , RAM

The basic
RAM which is
are implemented
Modures), which

svstem includes 2 or 4 Mbytes of dual-purpose"ü=ãä"'rõ;-ilih video and.-system memory'. These
ü"i"o-glnit wide SIMMs (singrle InIine Memory
must-be used ín Pairs.

ThebusarchitectureissímilartotheSTinthat
memorv accessï;i;;-;;;-irrîerreáved between the 

'"CFU 
and the

video-conrrorrll"iã"2ö0-";"ñr4-ii*é- "rið"s. rhus atlowins
video display mer¡ory-_to,tË=ia*-äÈei"iently as part of main

memory- nurråg acti?e, dispJ'ay cycles the Þroce6Êor ls
prevented froñ accessing tft"' me*mory but is ãllocated the

Confidential /Dtaft 8 June 1990 Atari STe PIus SPec 4
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Main SYstem

next 250 nS time slice'

The MC68000 acceÉ6es to on-bqard RA¡'f tlpically reguire
4 clock cYcles.

paritv or ECC Protection on
í't;;f' cuirãnt DRAI'I technologY
;;: -""ãñ--features courd be

s (2K) of RAl'{ (0x000000q8-
Ie onIY in suPerviÊor moqe'-ini"-äi'.a ln u"ei mode results

L6-MHz.

tl

2.5- SYstem Control Unit

2.5 .L lnterrupt Mask tnd "ttttent 
Status

alt interruPts '

there are also interr
the current state of the s

each oi the sources ' Th
status oÈ- ift* interruPt Ii
SCU's mask register'

Conf idential /Dtaf,t I June 1990 Atari sre Plus spec 5
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2.5.2. $Ystem Control Registers

The SCU also contaíns two read/wríte.registers that can

Ue usãã for uiãiã*-configuration information.

2. 5. 3. InterruPt Generator

away.

The ScU is hardwired so that:

only interrupts 5 a¡d 6 have external IACK pinS and are
ceÞeble 

=ä'f*Ëä"I.iiñg-väãiãtãã-iñterrupts -on the moth-
erboard.

scugenerat,edlBQl.andlrya3arehardwiredtothe
corr""po;äü pi-iiiitiËË añ¿-are always autovectored'

ïHËo"firt:'offi"n:ii;':iñ"1 :lil:ä :P":l'iffii'îl :-$l'ol:
card.

2.5.4. Bus Timer

'IheSCUalsoimplement.s.asystembustimer.IfnothÍng
concludes r 

*Ëüã 
õVãiã *iÈtin lê-rniðroseconds, the scu wiII

signal â bus error.
2.5.5. Processor/Cache Control

abled.

2.6. FIoPPY/ACSI Interface

TheSTcompatíbleFloppy/AÇslsubsysteminterfaces
between RAM utd^ AcsI cornpätible perinheials ' such as the
sLM804 raser prinrer , sH*ii7üa;¡tr"'-r,ãrä dísk drives. and

Atari cD-ROMT 
-iËi;'púä"äiiå;¿i-i" 

"rtàr"d 
with the internal

floppy disk controller'

8. 214 713 9ø49

Çonfidential /Dtaft
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Main System

2.7 . Real Time Clock

the MeqasTe system includes a Ricoh RP5c15 ReaI Time
clock ér,iãi*"-õrtiË-ñiäviäãã iitn. of day (down to one second
resolution) and date.-if,ã-nrC is providäd with a 32.768 k1z
oscirfaiãf '¡6;Ë i" i"aèþendent of^all other system clocks.

The chiP ie accesse
accessed in - two banks-

2.8. Configuration switch *"ni"ttt

a

Configuratlon Bits
Bit Meaning

7

0

¡ ì !ääiiåå: is Ín-

1 =) DMA Sound
hardware is avail-
able.

6

Q =) High speed- (16
unz) 1772 FIoPPY
oisk controLler is
installed.
L =) Only low speed
(8 MHz)- 1772 Floppy
Dísk controller is
instalLed.

5-0 Undefined, reserved.
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Device SubsYstemÊ

3. Device SubsYstems

The MegasTe architecture supports the fol)-owing devíce
subsystems:

ST comPatíble AcsI

floppydiEkinterfacesharingtheST.Acsl,DMAchannel
hioh-speed serial ports and a low speed network Port
ttriough the scc chiP

one additÍonal eerial port and an ext,ernaL interrupt
Þort connected to MFP controrrer

aCentronicsparallelprinterportdrivenbytheYamaha
Yl't-2L49 Eound chÍP

â ST/MEGA compatible fntetlígent, keyboard, mou6e' and
joYstick interface

a port Êupporting apptícatÍon and diagnostic cartrÍdges

3.1. ACSI

3.2. FloppY Dísk

to the BÃM through the ACSI-årfüments are sent to t'he EDC

*È"õ*ll lîln*ifl å" åi'. 
"'Br. 

:: 1' "'

ThestandardfloppyfortheMegaSTeseriesisthe3.S
inch f loppy äi;k-*i[h_ ïi'e'ãänãëI..ï-Ët- 1áo- lPÍt:-( f ormatted) '

iüã"r.aAü-b"aii"ã" t*iif u* avãilab-Ie as an optron'
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Device SubsYstems

3.3. High SPeed serial FortË

TheZilogSSc30SÇg,.adual.channel,nulti-protocol
dara communications perlpf,eräil-i"-iñCfuaed in the Megas1e

design to proùide two -s"riãi"iäii"-(ports A and B).

e.

wait/neq líne- is
e ttâv that, when
*ill'allow high
t software IooP'
DATA, (a1)+;

dbra d1, looP 'ì

connected to the DTACK

õiõãram*ed for oPerat'ion. spéed blqck reads or
e.g.

R;åã-data, store in buffer'
advance Pointer
ièpeat f-or bYte count

The tIAIT I
r.' cvcle from comP

rÉ the cYcle qo
Iength of the
m.ãñ" that this
excess of apPro

Thescchandlesbothasynchronausformatsandsynchro.
nouÊ byre-orienred Ërä;';"î;';uõh-;E- tror'c and IBM' s SDLC'

Port B is
oort that can
ftrainf rame. It'
that is compa
ttãr" are deríve
1ines. This
receive baud rates '

ThePCLKinputt'otheSCCisBMHz"fheRTxCA'and
RrxcB inpur in ptoila.ä-*iin "'S'äZZ'îrtz 

clock' rhe input

to TRxce 
-comes frorn-tÈe low speea-iÁs-cônnector' TRxÇB rs

run at 2 ' +57 6 l't Êlz '

scc RS232 Port Pinout

ÊTÊR I /DRLLÊS
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with
VME

a ribbqn cable
slot cover.

p:-n port A
(nsese Mode)

nevice Subsystems

to a nine pin D connector located on the

ScC Rs232 pínouts
Port E

1
2
3
4
5
6
7
I
I

Carrier Detect (I Carrier Detect (f
Receive Data (I)Receive Data (r)

Transmit Data (O)
Þata Terminal Ready (o)
Ground
.Data Set Ready (I)
Request, to Señd (O)
Clear to Send (Ii

rransmit Dara (o)
Data Terminal Ready (o)
cround
Data Set Ready (r)
Reguest to Send (O)
clear to send (I)

3.3.2. LAN Connector pinout

,nirri_31ñ.moderare 
speed LÀN connecror íe an g pin female

. scc ¡.RN pinout (Fort A)pin functÍon

a

5 Receive Dåta6 Transmit Data +7 (reserved)
I Receive Data +

3.4. MFF

one 68901 Mu1ti-Functionare used to provide svstem tiports, and an interruþt contrway. that is compatible wiserial port and inierrupt con

The baud rate crock for the MFp seriar transmitter andreceiver is derived from rhe tlmãi-o "utþut-äË-irr. vrp.Given the MFps ' z .4s't6 MHz crock, bå;ã rares up to rg .2xbaud can be supported on the ".iiuf-pðrt.
3.4. 1. MFp Serial- port pinouts

.,: .Ì--- 
-- The MFP- ¡e1ia] port is pinned out in a DB-gp connectorln. a way rhar is-compatible rvitt-irrã at.ii pðq. rhe MFp
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Device SubsYstems

serialportshasacompletecompletnentofmodemcontro}
rinee "ã*Ëã.ïËî"* 

*i[iì'-ih; si: il¿-.pïnnea out in a e pin u

connector.

MFP Serial Port Pínout
Pin MFP-ST

2 Rèceive Data (I)
3 Transmit Date (o)
4 öãiä-iãr¡ninar ReadY (o)
5 Ground
6
7 Request to Send (o)
I CIéar to Send (I).
9 nlñg rndicator (r)

Note: The Ring Indicator (nr) signal is connected to bit 6

of the MFp Genèra' eúifole-ito poÉt (cp¡p).

3.5. Parallel Erinter Port

bytes/second.

3.6. KeYboard Interface

6, 198s. )

ATRR I /DRLLES

ICTc- 
^EEFI 
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oevice Subsystems

3.6.1. Mouse and Joystick Interface

The Atari two-button mouse Ís a mechanical. oPto-
rnechanical. or optical nouse wíth the followíng minimal Per-
formance charactèristics: a resolution of 100 èounts/inch, a
¡naximum velocity of 10 inches/second, anq naximum pulse
phä;ã érror of 5Ot. The joystíck is a four direction
äwitch-type joysti ck with one fire button.

3.7 . RoM cartridge
qrt is fullv eompatible wÍth
dge is phlsÍca1ly connected
nñector Roù cart;idge slot.
a 12gx memory region-startíng

00raErrE'.

ETER I /DALLNS

4 ac¡.r-1.)-17 fìll:15 tl7-7?.5 ETEN RECU +14
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Video Subsystem

4. VÍdeo SubsYstem

The MegaSTe video subsyster,n is identical to that of the
STe. the résolution modes âre identícal with that of the ST

functionalitY is enhanced bY
emoEv to sta-rt on any even word
256 Ëvte boundarÍeË), and by
crolting horizontallY on a one-
o contains four bits-of infor-

of three.

4.1. VÍdeo configuration

. The various modes available on the MegaSTe are:

ST mode
node
blts

00
01
10

resolution
32Ox200
640x200
640x400

planes
4
2
I

palette

7654 3 210

CIrUT entries )

colqrs
DACS
4096/4-bÍts
4096/4-bíts
Monochrone

16
4

As the table indicates.
either the shift Mode negí
conrprise the ST Color Palett
f,oo[cUp Table - CLUT). cont
of ccior: 4-bitE each for re

entries for the SÎ/Mega ST and the STe/MegaSTe:

111"1 LI
s4 32 10e I

sr : xlxlxlx I xlelll0 I xlzlrlo I xlzlLl0l
Red Green Blue

sre: xlxlxlx I 0l3l2l1 I ol¡lzlr I ol¡l2lLl
Red Green Blue

Mode 00 ( 320x200x4 ) can index all sixteetr . palette
.otor",--wirir"'"Ã"äã-õl teqO*2OO*e) can índex. just the first
four (Regq - À"gi) palette-colors. The monochiome mode (l-0
- 640x400x1 l-'Ëípå"!ã" the color palette and is instead. Pro:
.riAãå-i,iiifr"ãn iñverter for inversè video controlled by bit' 0

of- palette entrY 0.
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Vídeo Subsystem

4.2, Video RAM/Controll"erlDisplay fnterface
Video dísplay memory is c

( 1 , 2, 4, or I ) of interwo
memory to form one 32,000 byte
any 8-byte boundary. The star
is loaded into the Video Bâse
Video Base Low Registers. th
Video Address counter (High/ui
each frame. the address coun
Map planes are read.

BitMap planes are transferred to the video chip(shifter) 'buifer 16-bite at a tirne. The shifter then loadã
the video ehift register trhere
shifted out and collectivel
appears first in RN't and provi
o-e 

- each pixet ) to a specif ic
on the shift Mode).

4.2.!. Horizontal Scrolling
serve to ímolement a horízon'
. The horiäontal þixel scroll
set of 0 to 15 êt which to
hís value by one will have the

dieplay one píxel to the
the eictrã line wi¿ttr register.
r of words that is added to

4.3. Monitor Connector

The video output is províded on a 13-pin ÞIN connector
comtratible with the ST, STe. and Mega ST series computers.
gither color or Monochrome tnonitors can þe used.

Fin Function

L AudÍo Out
2 ComPosite Video
3 Genèrat PurPose output (??)
4 Monochrome Monitor Detect
5 AudÍo InPut
6 Green
7 Red
B Peritel Power ( ?? )

:-?1 c ETtrN trtrr ll +1 1
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video Subsystem

9 Horizontal Sync
10 BIue
1L Monochrome out
12 Vertical Sync
13 Ground

,osTE or.aaaì - 3 3t4OA63ú99 1.99O-L2-L3 OOz té G3-72 S BIEÌ{ RECU *L¿-
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Music subsYst.enr

5. Music SubsYstem

the MeqaSTe archj-tecture extends the music subsystem
presently ãvailable on the ST/MEGA computers. The MegaSTe
iríxes thå output of the existÍng ST PSG sound system with__a
neïr Dt{A-drÍvän dual-channel D:to-A subsystem. The MegaSTe
äãmUinà" these tqro Ëources for simple beeþs and sends the
;ã;"1ïiñq-'ã,táio through the audio out iine of the monítor
intàrfacé. In addition,-the output can be qonnected to an
external stereo amplifier for hìgh-fidelity sound

The MeqaSTe is also equipped with a Musical Instrument
oigitaÏ- i"i"ifu"" (¡tror) - which piovides hish sp.egd-?:Iill
communrcatlon of musical data to and from more sophisticated
syntheeizer devÍcee.

5.1. Prograhmable sound Generator

The ST sound ÊY6tem u
3-8910 / Yamaha -Yl4-2L49

endent voÍce channels. The three
ixed together and sent to the
p.

(Reference Engineering Hardware specificatíon of the
Atari'sr computer System, page 10')

5 .2. DMA Sound

The MegaSTe also includes a neÎ'¡ DMA-driven sound sub-
systeÃ"-tüãË -åil;;; ir'e ptayback gr synthesis of complex
wåveforms at a variety of sampling rates'

5.2.L. Overview

tized samPles ís stored in
are fetched from dual-PurPÔse

I June 1990 Atari sTe PIus Spec 15
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Music SubsYstem

ar a pair of RCA jacks and the audio out }ine of the video
connector.

lwo channels are ProvÍ
used as the left and right

5 .2.2, Data Format

whoee transistiðn can gener
MFP-ST General FurPoee I
toqether bY defining a new
ÈèÍ;s Plaled' rhé new f
current frame.

e you have three frames (A' E:
frame Â onc", then PIaY-frame 8.5
me c twice. To accomplrsn t'nls

,go 12/t4 l7:19

Confídential /oraft I June 1990 Atari STe PIus SPec f6

l- . Setup f rame A,

z. l{rite 3 to the sound DMA contror regíster to start
playing with rePeat'

3 - SetuP timer A to
count to 5, and

4. SetuP frame B,

use at1 external cIock. initialize its
h;;; i¿ interruPt when count - o '

)STE APPELE: 3_7I4oe63Ú9ç199o-1'2-t3oo:18G3_T2SEIENRECU+I9
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Music subsystem

5. Go do somethíng else until interrupted.
6. Setup frame c.

7. Setup timer A count to Z,

8. Go do sonethÍng else until interrupted.
9, write 1 to the sound DMA control register to ceuÊeplaying ro stop at the èna òi--it ã-rrãmË:--

5. 2.3. MrcRotrtrRE rnterface

The MICROWIRE bus is aprotocol desiEned to allow
ilfy addressed-by the contro
data stream aepeñds on the dthe stream conêists of N bitor more don't care bits,
hardware interface which hås16 bit read/r¡¡ríte registers. one data regíster which con-tains the actual bit sfream to be "r,iËiËo-ãüi-åia one maskregister which indicates whicn ¡its are valid.

address D is the data .;t;: ffïii:;. oå.,å"*!:".::"å:;:i
cares. Then all of the following register combinations 

"ifiprovide the same information to [f¡e ãevi"è.

Confidential /Draft B June 1-990 Atari sTe plus Spec L7
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1110 0000
O1DX XXXX

0000 0000
xxxx xxxx

0000 0001
xxxx xxxo

0000 1111
xxxx 01xx

1111 1111
01xx xxxx

0000 Mask
XXXX Data

0111 Mask
X01D Data

0000
XXXX

0000
xxxx

1100 0000
1DXX XXXX

1L11 0000
xxxD 0000

Mask
Data

11L1 1111
xxxx xxxD

Mask
Data

Mask
Data

o be written before the data

send the next conmand $then
return to their original state
ter does not need Ëo be rettitten if it ie already correct.
iñãt iË,-*liãñ Êèn¿itg u series of commands the mask register
only needs to be writt,en Qnce

5.2.4. Volume and Tone Control

The tMC1992 is used to provide volume, tone, and mixíng
control. - ttlá-pãit ís talkäd to using the MICRowIRE inter-
Èaðe. fne Aévi"ã h." a two bit address .fÍeld, address =
å10, ana " ni"è-bia data fietd. there is no way of reading
the current settíngs.

d to enable and disable mixing
h the DMA sound. After reset,
ould þe switched to either
itialization to avoid leveI
ing.

Data Field
011 DDD DDD Set Master Volume

llllll
000 000 -80 dn
010 100 -40 de
101 XXX 0 dB

101 XDD DDD Set Left Channel Volutne
ll lll
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Music Subsystem

00 000 -40 dB
01 010 -2Q dB
10 lxx 0 dB

100 xDD DDD set Ríght channel volume
il il|
00 000 -40 dB
01 010 -20 de
10 lxx 0 de

010 xxD DDD set Trebletllr
0 000 -12 dB
0 110 0 dE (nlat)
I 100 +12 dB

001 xxD DDD set Basst ilt
0 000 -12 de
o 110 0 dB (rlat)
1 100 +12 dB

000 000 Oss GI PSG Sound Enable
il
00 dísabled, unbiased

(reset state)

îå åî31ÈiË0, biased

Note: The volume controls attenuate in 1 dB sqePg. The
ïãñ"-coñtrots attenuate in 2 dB steps at 50 sz and 15 kHz.

5.3. Musical rnstrument Digital rnterface (urnr)

The MIDI allows the inte
with music synthesízers, Eê
devices possessing .MIDI 1n
xbaud) seiial communication o
tion is provided bY two Ports,
MrDr ouT also inclúdes uîor ÎHRU data) -

The MIDI communicates through the MC6B50 . Asynchronous Com-

'ì,üñiäã-rionÈ 
intã;f;¿¿ ndaptér (ecte) to the svstem bus. rhe

dara rransfer";ãiã-i" ä àäÀstant 5f. ZS xbaud ãf g-bít asyn-
chronous data.

(Reference Engineering Hardware qpggification of the Atari
sT Computer System. p"gu"-i1 and'1? for more information on

the MIDI and Acre. )

ÊTÊRl /0ÊLLnS
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VMEbus

6. VMEbus

The MegaSTe provÍde for I/O expansion by. implementitg
the industry ãianäara VMEbus,-revision- C'1' îfre UègaSTe hae

;il; ;ïüi;:f,i;ñ-üùEÈouiü-uäãÉprã"ã.- rhe interface -is lÍrn-
ited to-n24/oi6 slave-onlY cards

6.1 . System Controller

The main syËtem board serves as the Vl'fEbus- syÊtem con-
rrolle;-(ä iÍoi'f-;ä.ia;) and implements the followíng func-
tions:

IAcK'k daisy-chain driver

globat SYSCIJK (16 MHz, índependent of proeesgqr Ëpeed)

gtobal VMEbus tirne-out that drives BERR*

the lacxx daisy:chaln drlver is designed to mêet the
vMEbuË epecification reguirements.

The interface is conpatible with the.VllE specification'
Uut tt¡ê-fõliowing constraìnts should not'ed:

No buE arbítrat,ion is suP
BR3* are connected tog
ièsistor to vcc. BGorNx,
are connected together
to Vcc. BBSY* and-BCITR*
resistor to Vcc but âre n
BGIõuii; ÈceoÚi.l-and BG3ouTx are not connected'

Atari Products. the vect
AI I vl¿e bus and syst
tnaskable in the ScU '

- SYSCLK is dríven with a
dent of which CPU clock
SERDAT* are not connec
driven low bY the- lYFtstable' ACFATL'k will be
iuPPrY leaves the regul
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VMEbus

a 1x resistor.
AM0, AMl. AMz, and eU4 are driven by the system. Al43
and AMs are connected together and pulled up by a 1I(
resistor to Vcc. Thie implémentation allows standard
Supervisor and Non-Privileged Progran e1rd. -Dataaccesses, and Short Supervisory and- Non'Privileged
accesses. Block transfêrs are not supported. L,ttloRDx
is pulled up by a 1K resistor but not otherwise driven.

The BERR* and SYSRES* signals ere connected direct.ly to
the svstem bus error and reeet siqnals. rhe bus errorthe system bus error anð reeet signals. rhe bus error
timer lmplemented on the system boãrd wÍIt tirne out andIemented on the system boãrd wÍIl tirne out and
generate- â þus error if the card doeE not âssert DTACK*
within 255 cvcles of the 16MÉlz clock after the ttME Ast
falIs. the- SYSRES* generated when the proceÊsor exe-
cutes a RESET instructÍon roav be as short aF 16 us
Ions. Both signals are pullËa up by 1.2K resistore and
can'be driven fow by the-system ãs ûetl as by the card.
The +SVSTDBY signäl Ís -connected to +5V.- DTACK* is
pulled up by a 1K resister.
All other signals on the connectors comply v¡ith vME
functionalitü. but with electrical Iimitations on
current drivË and termination. There is no termination
in the system other than the pullups specifically mçn-
tioned abóve. Atl outputs have at least 1 LSTTIJ drive
capabítity and no iñput presents more than 2 LsllL
Ioads.

6.2. Address Partit.ioning

The MegaSTe's A24/DLG VMEbus interface is fixed at
0x00400000-Õx0OOEFFFF. 416 cards are addressed from
0x00DF0000 0x00DFFFFF.

6.3- Read-Modify-!'lrite CYcIes

The bus cân not be arbitrated away from the 68000 if it
is in the midst of a read-nodify-write cycle.

6.4. vME Interrupter
n I/o address to generate a
Ebus. rt can rnonitor a status
hat interruPt has been ack-
An T/o address contains e
, only the least significant

bit of the least siqnifica¡rt byte is defined. When set to
1, it generates a VME[us level 3-interrupt. When cleared,
aÏ interrupt request is taken a\'Iay-
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Note that the leveL 3 interrupt must
teitftËi--by setting the . Processor's rPL or
interrupt ttt ln" syãtem con-troller ) or the
immediatelY interruPted'

The system board- responds to a VMEbus

no*r.ålã ãiãiã'"lth the status rD of oxFF'

VMEbUS

be masked off
bv masking the

68ô00 wilI be

interruPt ack-


