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6encral

The Columbi¿ rttouse uses fnont desk bus to communicate with the Colunbia keyboard
micno wh ich in turn inf onrns the mon i ton { inmt¡are o{ mouse ac t ions. Th is is a
depanture {nom the Applel'louse ca¡d and lhe //c nouse intecface which depends
extensiuelv on firnw¿re to suppont the rîouse. Colunbia's mouEe has a tnue passive
node I íke the Applellouse but unl ike lhe //c nouse which nequínes internupts to doanrthing. The tnue passive rnode is definitely an advantage. It ailows mouse
applications to openate r¡híle devices which have timing crit¡cal loops on whichcên't nun if intennupted to opecate. ân intennupting connnunicationE cand is a
good exarnpìe o{ a deuice r¡hich rnust be the only intennupting deuice in a s/stenìto openate. The tnue passive mode also pneventg the ó581ó fnora being
ovenbundened t¡ith intenrupts fnom the mouse such ès can occur in lhe //c if
sorneone is moving the mouse napidly r¡hile an appl ication pnognenì is r"unning.

columbia'e mouse €an cauEe an interrupt to the ósgló only i{ an intennupt nrode
wes selectedr the mouse'is on, and the íntennupt condition has occunned. Unl ike
lhe //c which intennupts whenever the mouse is movedr Colu¡nbie,s mouse intenruptsin svnc uith the Ventical Blanking signal (vBL) of Colu¡abia only. ti. r¿rirut
times that Columbia'3 rîouse €an intennupt the ó581ó is ó0 tirnes pen second. Thiscuts dor¡¡n on the ouerhead the rnouse puts on the ó581ó. If ¿n intenrupt condi t ion(determined bv the mode bvte setting) occurE en intennupt will be passed to the
ó591ó when the next VBL occuns. This is consístent with the openation of the
Applet'louse card. This function ig ¿ccornpliEhed by sending a command to theKev6lu chip to tell it to intenrupt the ósgló in sync with vgL on.ty if a
pnede{ i ned condi t i on ex i ts.

The FOB mouse (Columbie,s mouse) r¡hen giving position data ceturns a del taposition of up lo +/'ó3 counts (appnoximatãly 0.9 inches ol travel). It is upto ColumÞie's f innr¡¡are to convent th¡s nelative position (delta) to abEolutepori tion. The FDB rnouse also pnovides the {ol lot¡ing featunes;l. cunrent buttonO and buttonl data il if doun, 0 if up)?. Pne'Jious buttonO and buttonl data (l if uas dor¡n, 0,if was up)3. Intennupt data (whethen VBL, button0./1, on nevement ínt)

At pouren up the FOB mous€, uia the Key6lu chip defaults to a mouseintenrupt stata f on s¿f ety. Reset r¡i 'l I al so cause the Key6l u ch ip
FDB nouse intennupt of{ and enten a non intennupt state.

o11, non
to tunn the
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Addnesses Used

Addness

sc027

sco 24

Func t i on

Key6l u stetu
b¡t
bit

b¡t
bit
bit

s neg isten de{ ined aE f ol l ot¡s
0 = d Hust NOT be al tered by rnouse
1 = 0 'X'.- position available

(nead onl y)
= t "t' - position available

(nead on I y)
2 = k l{ust NOT Þe al tened by mouse
3 = k llust NûT be altered by nouse
4 = d llust NOT be al tercd by mouse
5 = d ttust NûT be el tered by rnouse
ó = L l'louse intecrupt enabl e (nead./r,vn i te)
7 = ! l'louse ncaisten full (nead onlz).

bit
bit
b¡t

k = used by keyboard handl ers
d = uEed Þy FDB handl ers

l'lousc data negisten
tst read yiclds,X,

¡nd button I
Znd re¿d yields,Y,

end button 0

position data
d¿ta
position d¿t¿
data

Prooran Restr i c t i ons./Requ i nernen ts

l. To enable rrouse intennupts set b¡t ó o{ tC02Z to l.2, To determine if an interrupt came fnon the mouse or not the usen
neads b¡t 7 of tc027 and bít ó of rcoz?. If both ene ¿ I then ¡n
i ntennupt i s pendi ng fnon the mouse .3. To nead the moqse position the follouling conditions must occur or thedata is contaminated and cornective mÊasuneg rnust be taken;l. Read bi t 7 o{ ]CAZ? -

If bil 7 = 0 then ,X, end ,y, d¿ta is not available /etlf bi t 7 = 1 then data is avai labì'e but may be contarnin¿ted2, Re¿d bit t of 9C027 only if bit 7 r¡as a IIf bit I = 0 then 'x' ånd 'y' data is not contaminated and may be
Fead. The finst need o{ iC024 netunns ,X, data and
button I data and the Eecond nead of 9C024 netu¡.ns
'\' deta and button 0 data. ge caneful of indexed
inst¡uct ions. The f a'lEe neads and wn i tes that sone
indexed instnuctions do can cauEe the ,X' data to be
I ost and the 'Y, data to appear when 'X' data Has
wanted.

If b¡t t is I and you have not read ËC024 yet then the data in
6c024 is contaminated and rnust be considened uEeless.If condi tion occuFE do the fol louing
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t . Read tC024 one t inre onl z
2, Ignonc the byte nead in
3. Exit youn moufic read noutine r¡ithout updating

the 'X' and 'Y' on button date. Th is wí11 not
hunt any pnognån and will guanantee that the
nex t t irne you ncad the rnouEe pos i t i ons
evenyth i ng shou I d be accunate.

is encoded as f ol'lor¡¿E3. To data nead in
'X'd¿ta byte

bit 7 = 0 then mouse button I is up
I then mou se bu t ton I i s dor¡n

bitE 0-ó del ta nouse rnove
b¡t ó=0 then a positive rnove

ticks
bit ó=l then negative nove in

cornp I ernen t up to 940

up to t3F (ó3)

tr¡o, g
< ó4l.

4

'Y'data byte
bit 7 = 0 then mouse button 0 is up

I then nouse button 0 is down
bi ts 0-ó del ta mouse moue

b¡t ó=0 then a positive rnove up to't3F (é3)
ticks

b i t é=1 then negat ive move in tr¡o,9
conrpìernent up to t40 (á4>

The ra¡ in Ecneen hol es can be in e i then bank 900 on banf< .lE0 depend i ng on
whether shadowing is on or of{. If it is on the screen holes used wrll
be in bank i00 ' I+ shadoxing is of I the screen hol es uEed r¡ i I I be in
bank SE0.

The rnouse is nesident in Columbie in intennal slot 4. l¡Jhen the rnousc ir in uscthe rn¿ in memory ecreen hol es f on sl of 4 ane used Þy the mouse to hol d X and ./
aÞsolute position data, curnênt rnode¡ button0./1 status, and inter.nupt status.Eight othen bvies ene needed for mouse infonrnation storage. They will hold the
naximum anC niri:'.:n ciarnps fon the mouse's absolute pos¡iion. Follorrring iE a
bneak down o't sc¡'een hole usage by the mouse r¡hen Columbia finnuane is used gNLy
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e llain llenorv Screen Holes Used

Addness llse

847C
r4FC
s57C
rSFC
ró7c
ç,óFC
t77C

Net¡ ---) )

Ner¡ ---) )

Low byte ol absolute X position
Lor¡¡ byte o{ ¿bsolute Y position
High brte of absolute X posi tion
High bzte of absolute y posi tion
Resenved and used by f i rmw¿FË
Resenv.ed and used by f irrìwape
Eullonl/t / interr"upt status
Bit 7 = Curnently button0 is up./dor,,rn (0/t)
B¡t ó = Pneuiously button0 was up./down <0,/l)
8¡t' 5 ='X./l moved since last READMOUSE
8it 4 = Curnently buttonl is up./doun (0,/1)
8it 3 = VBL interrupt
8it 2 = Butlonl/L internupt
Bit I = Movenent íntenrupt
Bit 0 = Previouslr buttonl w¿s up./dourn <A/l)

tttt
Curnen t lPnev ious lX.tl move I Cunnen t I

Eutton0 lButton0 I since lButtonl I

ltt
Eutton ll.lovement lPnev ious I

int I int tButtonl I

occunned I occurned I Status I

_t_l_t

v8L
int

Status I Status llst neadl Status loccurredl
_t_tttt

't7FC l.lode byte
Eít 7 = Resenved
Bit ó = Resenved
8¡t 5 = Resenved
Bit 4 = Reserved
8¡t 3 = Internupt on
Bit 2 = Internupt on
8it t = Internupt on
Bit 0 = llouse oli/on

i f button pnessed
if rnouse moved

VBL
next VBL
nex t VBL
<0/ t)

l'lode Bvte

tt
ll
I Resenved I Resenved Resenved I Reseeved

VBL
ini

node

Sutton
int

mode

ltl
lMov ernen t I Mou ge I

I int I I

I mode I o14/an I

tt_t

-
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Finnr'¡arc RÊl{ Uscd

The rnouse clrmps are kept ín the auxiliery s€Fren holes in these locations.

âddness Eg.

9E0xxxx
9E0xxxx
'3E0xxxx
$E0xxxx
$E0xx x x
9E0xxxx
9E0xxxx
9E0xxxx

Lor¡ byte of low X clamp
High brte of lo¡¡¡ X clarnp
Lot¡¡ byte o{ high X clarnp
High brte o{ high X clarnp
Lot¡ byte ol l.ow Y clarnp
High brte o{ lor¡ Y clarnp
.Lor¡ byte o{ high Y clamp
High irie cf h¡;.r Y clarnp

These I ocat i ons ¡ne NFJER to be
changed only via CL"âltPtl0USE.

changed by the usen dinectlz. 'They ane to be

Finfl¡¡ane cal I s

1o use the mouse finrnw¡re the usc¡ nuEt enten via the user intenfaceÞelot¡' It confonns to the PASCAL l.l pnotocol {on periþhenal cands.

Location Routinc Dc{inition

pnov í ded

rc40D
ec40E
EC40F
It4t 0

PINIT
PREâO
PIIRITE
PSTATUS

PâSCAL in i t dev ice (Not irnp I emen ted)
PASCâL nead chenacten (Not irnplernented)
PASCAL write char¿cter (Not impl emented)
PâSCAL get device status (Not implemented)

EC4l I = 900 Indicates thet nore noutines foi lor¡

Stand¿¡d routines irnplenented on Colunbi¡ (s¡rne as /./c and Applel,louse card)

3;::3 SETH0USE Sct mouse modeEC{:3 SERJA10USE Serv i cÊ nouse i ntennupt
1¡C4l 4 REAO|'10USE Re ed mou se p os i t i on'tc4t5 CLEARÎ''IOUSE Cle¡n rnouse position to 0 (For delta mode)tC41ó P0S}íOUSE Set mouse posi t i on to usen def i ned posi t i on
¡C4f 7 CLê|1PHOUSE Sr t raouse bounds in a r¡ indourc4l8 H0Î'lEH0usE set mouse to ujpen left cornen of clamping

Ec4l9 INITH0USE ij::i""rse ctamps to de{aults, positions ro
0 

'0In addition to the above the follor.,ring loc¿tions ane signi{ic¡nt.
sC400 BINITENTRy Initial entnz point when corning fnom 8¡âSIC5c405 = i38 BAsIcINpur .(opcode sEC) pâscAL I.D. byte

BASIC input entry point
Êc407 = 918 BAslc0urpur (opcode cLC) pAscâL I.D. byte
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tC408 = t01
EC40C = $?0
âC4FB = ËDó

BAS¡C output.entny point
PASCAL gener. ic E ignaturà brte
âpple Tech Suppor.t I.0. byte
Add¡tion¡l I.0. b¡¿te

PASCAL f inflr,¡are cal I s

Enough of the f innn¡ane has been set up so th¡t PASC¡îL necognizes the'rnouse as à
val id device, horrleven PâSCAL is not dinectlr supported'by the {inmware. A PASCAL
driven for the mouse is available fnom Apple to intenface prognarns with the
mouse, The standand PASCAL c¿l ls PINIT, PREâD, PIIRITE and PSTATUS i+ cal led will
neturn with the X negisten set to 3 (PAscâL i'l legal openation
ennor. ) and carny ge t .

PINIT
Function¡ Not irnplenented (iust an entny point in caEe usen cal ls

it by n¡ist¿ke.)
âll registens and status bits don't cane
X = tl03 -- Erron 3 = Bad rnode: I I I egal oper.at ion
C= I --Alt¡eys
Screen holes: Unchanged

Function: Not imp'lemented (just an entny point ín cage usen calls
i t by mi st¡ke. )
All negistens and Etatus bits don,t cene
X = t03 -- Ernor 3 = Bad mode: Illegal openation
C=l--Always
Scneen holes: Unchanged

Pi¡IRITE
Function:

PREAO

INPUT :

OUTPUT :

INPUT :

0UTPUT !

INPUT :

OUTPUT :

PSTATUS
Function:

INPUT :

OUTPUT :

Assemblv lanouaoe {irtn¡ane callE

Not irnpl enented ( just an entny
it by nistal(e.)
Al I neg i stens end status b i ts
X = t03 -- Ennor 3 = Bad rnode:
C=l--Alr¡ays
Screen holes: Unchanged

point in case user. calls

don't ca¡e
Illegal openation

Not implemented (just an entny point in case usen cal Ts
it by rnistake.)
Al I neg i stens and status b i ts don, t cere -
X = 903 -- Ernon 3 = Bad mode: Illegal openation

C=1--Alwazs
Screen holes: Unchanged
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The Apple // nouse standand inten{ace es pointed out e¿nl ier is tal(en fron the
PâSCAL f inmware inter{ace pnotocol . To us€ a rnouse nout ine f rom assernbl y
language the usen muEt finst nead the location connesponding to the noutine he
wants to c¿ll. The uelue he neads is the offset to the actual entry point of the
noutine to be cal led. This interf ace guerantees that progcarns r¡rnitten f on the
Apple // {ani lv o{ mice will be ¡ble to get to the nequinã¿ +inmr,uane noutine the
sarne wav in all rnachines. It ellows åpple to update the f irmware noutines
without obsoleting ¡'n/ Eoftware applications. it ¿lso means that onograrnsu¡nitten for one rnachine will wort( on the entire family o{ Apple // coãputers
asgum ing the pnogra¡¡ does not rnake uEe ol any nach íne spec i f ic hardware .

The f inrn¡ane cal I s avai I abl e on Col umbia, the rlppl etlouse card and th e //c ere

NÛTES:
l. n = Elot nurnber mouse is in --- n = 4 for' Colurabia ¡nd ,/,/c nice2, These bits are not changed by nouse f in¡nr¡ane: e,m,Irx, dinect

negistenr d¡ta banr( negisten, program,banl( negisten.
3. The user i.4UST NOT change ¿n/ mouse sct een holõ at any time

excePt during POSltlOUSE when the uEer is nequined to put new
rilousê coondinates dinectl y in the Ecneen hol es. No othen nouse
scnËan hol e cen bo changed si thout sen i ousl y a{fect i ng ilre
fìouse.

4, Intennupts MUST be dis¡bled befonc each nouse call.q 1¡\,r rt shadouing is on the scneen holes in bank $00 ane used. If
shadaling is of{ the scneen holes in bank tEO are uEed.

SETÈ1OUSE

Function;
Input:

0u tBu t :

SERVEI'IOUSE

Function:

Input:
0utput:

Set mouse operåt ion rnode
A = mode (900 to tOF only ual id modes)
X = Cn fon std intenf¿ce (Cotunrbia mouse doesn,t care)
Y = n0 fon std inten{ace (Colurnbia mouse doeEn,t care)
A = mode ¡f illegal rnode entened - eise â is scrambied
X ,Y ,V,N , Z = Ecnanbl ed
C = I iç lega'l mode entened (mode is (= 90F)
C = I if il legal mode entened (¡node is ) EOF)
Scneen holes: Hode brte updatad only

Tests fon internupt fnorn mouse and nesets mougeE
interrupt I ine.

don' i cane
,N,Z = scnamÞled
f it was a mouse intennupt
f i t r¡as not a rnouse in tennup t
hol es: f ntennupt status bits updated to shor¡
status

=
v

¡

i

ârX
A,X

Y
Y
0
I

Scne en
curnen t

READTIOUSE
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Function:

Input:

0utput:

CLEARl.'OUSE

Function:

Input:

0u tpu t:

P09.r0usE
Function:

Input:

0utput:

ct-êú.tPt{0usE
Function:

input:

Reads del ta. X,/Y gosi t ions, updates absol ute )?ypositíons, and neadE button statuses fnom FDB mouse.
A = don't cale
X = Cn fon std intenface (Colunbia mouge doesn,t cane)
Y = n0 fon std intecface (Colurnbia mouse doegn,t cane)
â,XrY,V,N,Z = scrånþl ed
C=0--âlways
Scneen holes: XLO, XHI, YL0', YHI, Buttons ¿nd movement
status bi ts updated -- Intenr.upt status bi ts are
cleared

Resets to 0, X and Y, the buttons, mouernent
internupt status. This mode is intended fon
the usen r¡¡nts to do delta mouse positioning
absol u te pos i t ion ing wh ich is nonrnal .
A = don't canr
X = Cn fon std interface (Columbie mouse
Y = n0 for std inten{ace (Columbia mouse
A,X ,Y ,V ,N , Z = scnarnb I ed
C=0--Aìways

and
u ge r,'¡h e n

i nstead o{

doesn' t
doesn't

care)
cane)

Scneen holes: XLO, XHI,
i n tennup t status se t to

YL0, YHI, Buttons / movement /
0

Al I or¡s usen to change cunnen t mouse pos i t ion .
User placeE new absolute )O^/ positions dinecily in
eppnopn i ate screen hol es.

n

,Y
0

le

fl=

ArX

Scn

don¿ t care
Cn {on std inten{ace (Columbia rnouge

(Columbia rnouEe
doesn't c¿re)
doesn't cane)

positíons

0 fon std intenface
,V,N,Z = scnarnÞled
-- Always

n holes: Usen changed X and y absolute
onlr bztes changed

Set up clarnping
defeults ane 0 t
A=0ifentenin
â= I if enienin
Clamps ane enten
¿s {ol I owE:

t478
å4F8
s578
ESFg

X=Cnfonstdi

window the mousç shoul d use. por¡,¡en

o 1023 (s0000 - s03FF).
g X clamps
g'Y c'l amp s '

up

ed in slot 0 scneen holes by the usen

= lot¡ byte of lor,l clarnp
= low byte of high clamp
= high byte of lou clarnp
= h igh byte of h igh c I arnp

n ten{ace ( Col umb i a rnouse doesn, t cane )

\
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0utput:

TAKE NOTE:

HC}tEHOUSE

Function:

Input:

0u tpu t:

INITÈ{OUSE
Function:

n0 fon std intenface (Columbia mouse doesn't care')
,Y rV rN, Z = scnanbl ed
0 -- Alweys

Scneen holest X / Y absoiute position set to uppen left
hand connec of clamping window. C'larnping RAl.l values in
Þ¡nk 980 ane updated.

This means that the Colurnbia mouEe does an automatic
HOHEilOUSE aften a CLâl,lPl,l0USE. This is not done by
eithen the Êpplellouse cand on lhe //c. It is highlz
necorunended that a H0l,l8lOUSE fol I ow a CLAHPHOUSE when
dealing with the /,/c oa the App.lelloqse. The execution
of an autor¡atic H0HE}1OUSE is nequired due to the fact
that de I tas ¡ne be ing f ed to the f inrnware i nstead o{+/-!'s ¿s is the case fon lhe //c and fon the óB0S
micnopnocesson on the âpplel,louse cand. The delt¡ fnonr
Columbia's FDB mouEe can ¿l ten the absolute posi tion to
e point r¡hene the clarnping techniques used by the othec
2 nice årÇ useless for Columbi¡.

Sets X./ Y absolute posítion to upper lef t hand coFnen
o{ cl arnp i ng r,,¡i ndot¡.
A = don't care
X = Cn for std inter{ace (Colurnbia'nouse doesn,t cane)
Y = n0 fon std intenlacç (Columbia mouse doesn,t cane)
A,X,Y,V,N,Z = scnarabl ed
C=0--âlways
Screen holes¿ X / Y absolute posi tion changed

Sets scneen hol.i to defaul ts, and sets clamping window
to default of 0000-1023 (60000,t03FF) in both the X and y
dinections. Resets KeyGlu mouse intennupt capabilities.
A = don't ca¡e
X = Cn for std inter{ace (Columbia mouse doesn,t care)
Y = n0 fon std intenface (Colurnbie ¡¡ouse doesn,t cane)
A,X,Y,VrNrZ = scrarnbl ed
C=0--Always
Scneen holes ¿ X,/Y positiong, button statuses, intennupt
Etatus set to 0

ârX

Input:

0utput:

As with the othen Apple // nice the X and Y poEitions, button statuseE and
novement status ere guananteed to be ual id onlt a{ten a READHOUSE and, if the
appl icstion PPogFam is to be compatibie r¡ith the //c, only unti l óSgló intennupt:
ane enabled again. Intennupt status bits ane guananteed to be val id only alten a
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SERVÛ{OUSE andr if the appl ication prognam is to be cornpatible wilh'lhe ,//c, on'lyuntil ó581ó intenrupts are enabl ed again. Inter"nupt status bits ane n.eEet altena READI'10USE. The usen should, nead ind use, on read and save, the appnopn iate
mouse Ecreen hole data be{ore enabl ing or neenabl ing ó581ó inier.rupts.

Standand Finn*¡ane Cel I E:ano I e

Note: Intennupts r¡uEt be disabl ed on eveny cal I to the rnouse f inmware.

SETH0USEOFF EOU 9Cnl2 ;0ffset to SETMOUSE o{fset (EC4l2 fon Columbia)

LDA
STA
LOX
LDY
PHP

SEI
L0â
JSR
BCS
El Þ

RTS

PLP ;Restone intennupt status
JHP ERRORI',IESSGE ; Ex i t to ecnon nou t i ne

SFTH0USE0FF ;6et otfset into code
T0H0USE+l ;ilodi fI operand
Cn ;lrlhere Cn = C4 ín Col urnb i an0 ;tJhere n0 = 40 in tol urnb i a

;Save interrupt st¡tus
;6uanantee no intennupts during calllC01 ;Tucn mouse passive mode onT0I40USE ;JSR to e modif ied Jl,tp instruct ionERR0R ;C = I ¡f illeEal rnode entened enncr.
;Restone intennupt status
;Exit

ERROR

T0I40USE JHP âCn00

BASIC Finn¡¡ane Entrv

The r¡ouse ånd BASI C have the
fo'l lowing.

.;l''lod i f i ed openand f on correc t
tC400 fon Colur¡bia

entny point

following interf¡ce. To tunn the mouse on do the

L PRINT CHRî(4);"pRil4. :RBl Ready mouse fon output2, PRINT cHR (l) :REl't send the mouEe ¿ I to tunn it on fnor¡ Bâslc3. PRINT cHRg(4);"pRåO' :Rs.l restone screen output. N0TE use
PRINT CHR!(4);,pRl3. to netunn to g0 columns

l'Jheneuen the moqEe is tunned on f nom gAsIc to accept outputs,the output hooks at i3ó and 337 td point to.ic407 and does an
Cescn i bed above.

To tunn the mouse o{f do the following.

PRTNT CHR.i( 4) ;,
PRINT CHR (O) :

PRil{T CHR3(4);,,
PRINT CHRâ(4) ; "

PRä4' ¡REl.l Ready mouEe {on output
Rt'l Send the r¡ouse a 0 to tunn i t o{f {norn BASI C
PRåO' :REl4 nestone scneen output. l.l0TE use
PRfl3' to netunn to B0 columns

t

t
?

f i nmwane changes
INITI4OUSE r.vh i ch i s
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To nead mouse Position an'd button statuscs from BASIC do the fol louíng.

I : PRINT CHR$( 4) " INt4' : REH Ready rnouse f on i npu t2. INPUT X,Y,B :Rtl Input mouse position
3. PRINT cHRl¡(4)'INs0' :RE}t Retunn keyboa¡d as input device when
done neadi ng mouse posi t i ons

l¡Jheneven the mouse iE tunned on fnom BâSIC to do inputs, the f innware changes theinput hooks at 938 and s39 to point to $C405. l¡Jhen an iNpW st¿tement is invot(Edt¡híle talking to the rîouse the f inmr¡ane does a REA9I',iSUSE befone conventing the
scneen hole Csta to decimal âSCII and placing it in the input Þuf{en begiñni.ng atr200.

In EASIC the mouse nuns in passive rnodc (that is a non intennu.pt noCe), its
clarnps ere Eet autornaticellz to 0000-1023 ('t0000-$03FF) in both the X and y
!ilections and poåition data in the scneen holes is set to 0. During a gâStC
INPUT statenent the f i¡n¡¡ane neads the del tas fnor¡ thc FTD mouse adds them to the¡bsolute position in the scneen holes (clarnging the positions if necessany) and
then converts the absolute positions in the scFeen holes to âSCtI end places thatdata with the button0 status dat¿ into the input buf fen fol lor¿¡ed by a canniagençturn and retunns to 8ASIC. Buttonl status cennot be netunned to BASIC Einàedoing 50 would add anothen input vaniable to the intput buffer which will nesultin an ?ÐfiRA IGNORED enron being pninted in existing mouse BASIC pnograms. A
BâSIc pnogFem r¡anting to read buttonl st¿tus can PEÈK the scneen hole contaíningthat data. The data neturned in the input buf{en is in the following {onrn

s xl x? 13 x4 xS ¡ B yt yZ 23. y4 yS r sb B0 bl cn

s = Eign of aþsolute position
xl...xs = 5 âsclI charactens giving the decirnar value of Xy!,,,25 = 5 ASCII characters giving the decimal value of y,

sb = - if l(ev on kevboand r¡¿s pnessed dun ing inpu t statemen t+ i f none was pnessed
80 = ASCII space chanacten
bS = I if button0 is pressed nor¡ and was pnessed on last INpuTgtatenen t

= 2 if button0 is pnessed nou but uas not pnessed on l¿st INpUT
statenent

= ! if buttonO is not pnessed nou¡ but wag pnessed on last INpUT
statement

= { i{ button0 iE not pcessed nou and wås not pressed on I ast ti{puT
statemen t

cr = canriage Relunn - Requined es tenrninaton before passing
con tn'ol f orrn f inmr¡ace bacl( to 3.{Si C

It is up to the !nS!C prognara to neset the l(ey strobe at 9C010 if sb cornes bact(negatiue. A P0KE 491ó8,0 will neset the stnobe.
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