; abe3eVNVKL. z\ 6T3: 90AD 00l 77600 -1 USER | NPUT DEVI CE W TH MEMORY Fi el d of
the I nvention PCTI GB0O0/ 02189 The present invention relates to a conbined’
menory and We&¥776Mput device for a 5 programcontrol | ed apEBGBeNN3189
Background to the Invention The N ntendo,(RTM Ganeboy (RTM is a

wel | - known portable video gane device. The N ntend RTM) Ganeboy (RTM
conpri ses a housing containing a processor, fo a dw wﬂmﬂm and
pushbutton u i i r for vi supplied m
t he form of %@%ﬁ%&fﬁmﬁ@@md into the body.so that the
processor can run the programstored in the ROM cartridge. A problem
arising with the Nintendo (RTM Ganeboy (RTM is that the arrangenent of
pushbut t ons rRield afahe dnyentiofi f f erent types of game and a user input device
suitable for felReRhahl Bt swb blcof®ittahdmior) Ahd RS r ORI Rt @5, A Nt OF
racing gane or a flight simulator gane. Sunmary of the Invention The
present i rverfrPgFAmdatredebaPrerites pr obl em of portabl e vi deo game devices. 20
However, it is nore generally applicable to programcontrolled apparatuses,
e.g. personal digital organisers and smartphones, for providing user input
means appr opriaskerqwnd @ Halprettiat program According to the present
invention, thRAfeNingndb NG E AndBof 920D GONLEIRkA &G S ARPAIRS YsmEQBREd SiNg a
mai n portion including a processor and a display device controllable by the
processor f orTheiNigtendp AT ﬁﬂ%&goé@éboaﬁ%l’f%@) SOBHBIYS AriPupioe FPHAY T RIFICHGOenor y
means, steyi rsga@plgrsegarea%a%sﬁm&oaru@aqﬁ?&rdevﬁaﬁ PSS rob AR FRRABS gaibier ei n

t he subsidiary portion can be tercr)porarl y arranged relative to the min

portion for tHeswahedi kadeenobROMbausndsrs which a5¢ plyeasdhipty BRECARFN 86 ti on

30 and comunh€pidceRoPEand@ahand prigtdsdliidge CAVRBRED) car8ERLr A SObRYL AREEAL i ON
of the user input neans, mai n portion, said data providing inputs

to the
for said proghanthilntende RTM)Gameben R EMpisebaghe arrangementef pphbeftons
PCT/ GBOO/ 0218Qust Zerf€ E8H HifB@ni §pthéE AERSAAL JsBViaPhi ®Rice shiRie o3 28l SO
provi ded a programcontrgll ed apparatus conprising: a _min portion
i ncl udi ng’’a protausgme wilgeaerallymet e Rpugum i atBaor Gonguiad ey 4 Hightor ocessor
for di splayi ngmblg®ggsme.and first and second subsidiary portions, each
i ncl uding menory neans, storing a respective programfor the processor, and
user input neans,

Summary of the Invention

The present mnvention addresses this problem of portable video game devices.
20 However, it is more generally applicable to program-controlled apparatuses, e.g.
personal digital organisers and smartphones, for providing user input means

appropnate for a particular program.

According to the present invention, there is provided a program-controlled

25  apparatus comprising a main portion including a processor and a display device
controllable by the processor for displaying images, and a subsidiary pottion
including memory means, storing a program for the processor, and uset input
means, wherein the subsidiary portion can be tempotarily arranged relative to the
main portion for the communication of codes of said program to the main portion

30  and communication of data (including commands), generated by opetation of the
user input means, to the main portion, said data providing inputs for said program

when being run by the processor.
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10 wherein the subsidiary portions can be interchangeably, tenporarily
arranged relative to the main portion for the communication of codes of
sai d progr W8 WH6he nai n porti on and conmuni cati on of daPer/GBegRisdi ng
commands) ) generated by operation of the,user input neans, to the nain
portion, said data providing inputs for said ~5 prograns when being run by
the processor, the user input neans of the first subsidiary portion is

di fferent frgmt e US%E; i nput means of the secon gubsicliar¥l gﬁrgion, and
data capabl e"61°"B&FY eo‘?ﬁ“fge i EEREPT R PR d AP HP B THEP Y on has

t he sane for pEastihempissngapabl e of bei ng conmuni cated fromthe second
subsidiary 20 porti on. ortclionse%udently, the formof the data is independent
of the form of the™iSdt |(r)1?)llﬁc eans, e.g. whether it is anal ogue or digital
inits operation. 25 Hwmope¢ssgr, and code may be transferred en masse to the
main portion for storage i,n the nmain rtion while the programis run.
Alternatively, the coaae‘%épa}ﬁy %’lclﬁecgﬂt‘f’ﬁ%ﬁ% %’%g’esﬁfﬁ%"isﬁﬁrgﬂ/HB@%PP%H“W?’I e the
programis being run. dadeferably) the nmain portion and the or each
subsidiary porti o havcf con;PI ment ar y 30 el ctrical connector neans whi ch,
when mated, provi 8t 2% $EPRT PEPIARY ROESRIN AT BT f codes and dat a.
However, the data and sefes mehs béorixgaienpealefrdgiamiddie prdrassdi,any porti on
to the main portion through free space by el ectromagnetic waves. WO

00/ 77600 -3 PCT/ GBOO/ dfi%‘gpﬁ?gfaenrsably, the or each subsidiary portion

i ncl udes 7a cwhemint responsive to operation of its user input neans to

O oL el 0ol B SRS ORLRR OISR BRCLLSR, kil Rl cace
connect or sotd thatmagh pattionrfpr rhet doennmEdicntpo rof icodesadBaidgiregh muhe thranaih he

switches are open or, cl osed. .Prefer.abl sai d datg .conprise, codes.
comprising aPRTGR ARl Eomarsapian of fath Uatlnding compiands). Gleraed e opcEition

Al ternati vel yf theaisel idpiitanems) © thashincparpon,seidoduea pfovaligd impatsifbysasf conmmand
codes with optional parameters, tgég.ocggrcpmnd type + magni tude. The form of
the main portién may be substantiafly deternined by the formof the display
device wth the sthbssdiiapyt means obrheciosnabsidlakepsmioans didiyesnofrotththenmem
portion. Preferabl t di splay device has a.side edge and the subsidiary
portion is 1glp%rﬁlﬁge/ﬁcst°afg ees'icé)gfl ﬁ%bs’ls‘ﬁacfépgﬁlgoen’ 8t he display device.
Preferably, an auditd tapabhlepdibeingrrohaingg tadsfesmithp litst seiastbary portnol hedele and
the main por Ll on, and. axhld 8RO DAKC. ST EOBNLALY. COMeELOr means
for the comniini cation of dafd, generated by operation of the User 1 nput
means of Zhepammonl i ary portion, to the main portion, said data providing
i,nputs for said program when being run by the processor. Mre zo
preferably, the subsidiary portion and the auxiliary portion are configured
t o provi de hé&naHegsenftlgs thie Herm pp areadatsis indepenrar of tpUubrmednls: waynpake nany
f.ornms dependjing on th oftware in the . oenor 2ans. For instance, a
keyboard V\oufnégbsée'ﬁ'p“ﬁl?el%%errilgfsemgl o ueaorpcﬁ%léarlénrﬁr{gggcrrgﬁﬁi'ri ng text input whereas
a conventional "Ganmeboy" key arrangement would be suitable for a platform
gane. The,Useh. LA, TEANSaP B8t Perer IR0 bV AR FoBB) Crcd Rl 150 cOUI d
conpri se a m cropRone.

the main portion while the program is run. Alternatively, the code can be read from

the subsidiary portion while the program is being run.

Preferably, the main portion and the or each subsidiary portion have complementary
30  electrical connector means which, when mated, provide a route for said

communication of codes and data. However, the data and codes may be

communicated from the subsidiary portion to the main portion through free space

by electromagnetic waves.



The nenory neans may store one or nore prograns. 30 Conveniently, the or
each nenory_neans conprises a solid-state ROM However, the nenory neans
coul d conpr¥Q&YAeM sk drive and di sk. WD 001 77600 -4 PAGTERI0BI89 89
According to the present Invention, there-is also pro~rided a subsidiary
portion fox an apparatus according to the present invention. Brief
Description of the Drawings 5 Figure 1 is a perspective view of a first
enbodi ment of the present invention; Figure 2 |Is an expl oded view of the
enbodi nent of Figure 1; Figure 3 Is a block diagramof the enbodi nent of
Figure 1; Fi §egferably dheprepehoynbeiduimppranh tclidse 2516t 1SPoRsHs te ORRaHARI n
Figure 1, Fi Q'E'Et@u?er'i%pxﬁ@ne%?lo?&%@m\’d S §fta ECSIRARLEB R0 Bfe fhigure 7 with a
keyboard 1o nodule; Figure Gis a circuit diagramof the keyboard nodul e;
Figure 7 is @&oftlontIny semplofcase, SecsprdnpRtoeAnTeRy comprinesyitdse hetYepy 8he i on;
and F! gurg 8cb§t_a@tsfo'?QQLnr\Iéc%Q’_sgfthﬁlch%lﬂ@tlﬂ_YP%&Li”%’ok&bmql-&cge%t gvggt_ht:lhﬁle
enbodi nent of Figure 7. Detailed Description of Preferred Enbodi nent
Enbodi ment s eVitehes apy eiesrpr claseenti on wi |l | now be described, by, vay of
exanple, with reference to the acconpanying drawi ngs. 20 Referring to
Figures 1 and 2, an apparatus accordtn~ to the present I|nvention conprises
a mai n body Prefaubl, i?llfﬁéatf‘ gombHte @dos coppnsing nplyerdyy af s wieel assglllodr i n
plan view anghhascdedth SAfteRAHitdPRaid deonl SAGE Hh LHARHAGSH] hi@dhfiyay al ong
the main body 1. Aliquid crystal display 4 is nounted in the top of the
rai sed pofti 6nmgandcadgstitheRianslprétngershe Bscompitdeyrs f magdittdce of the
rai sed portion 3 at the md 25 point of the main body 1. A pair of hook
menbers G 7 are located at the end of the main body 1 opposite the raised
portion 3. TH&efeumyof ﬂlerﬁﬁi‘aP@“@ni%“Y&WP%GUWYH‘T‘%‘“W?th’-tghgf“E‘dﬁrféEt or (not
shown) for CQRgﬁ?HL-ﬂQe Hh hesuBWbilaky YaYiok RBARG®Ie ©» Bfedbhef FRUhmPOdY 1 and
recesses (not 30 shown) for engaging the hook nenbers G 7 so that the

pl ug- i n noduPertPnc dielserbhe fheaiamtryltishtatt ede reet e thaptbssisy PRrUofth the
pl ug-in MpdukgnmctaBleltbaBesidd b ATRRY AikMSy BEGQES c feBbly2 RE Whkarl Bosidhe Vi ew
al so. WO 00/ 77600 -5 , : .

having user input means 1s included and the main portion and auxiliary portion have

complementary connector means for the communication of data, generated by

operation of the user input means of the auxiliary portion, to the main portion, said

data providing inputs for said program when being run by the processor. More

20  preferably, the subsidiary portion and the auxiliary portion are configured to

provide handles for the apparatus.

The user input means may take many forms depending on the software in the
memory means. For instance, a keyboard would be appropriate for a program

25  requiring text input whereas a conventional “Gameboy” key arrangement would be
suitable for a platform game. The user input means need not be a manually

operable device and could comprise a microphone.

The memory means may store one or more programs.
30
Conveniently, the or each memory means comprises a solid-state ROM. However,

the memory means could comprise a disk drive and disk.



PCT/.GB00/ 02189 The upper surface of the plug-in nodule 2 is provided with a
cruci form menbrane switching elenent 8 and two circul ar nenbrane swi tching
el ements 9WaAl77Pf erring to Figure 3, the nmain body 1 hoecEeBmobmbtery 20
for supplying power to S the circuitry of, the main body 1 and of the plug-m
nmodule 2 via a switch, a mcroprocessor 21, a display driver 22 for the
display 4, a ROM 23, a RAM 24 and an I/Ointerface circuit 25. The

m croprocessqr 21, the display dri.ver. 22, the 3, the RAM 24 and the an
11§ ht or f acBCTIEIT PRI IHERI D hES L Oy P B RE P HEP 895 and
data bus 26. adlgpabitss 2coedigtdse ph¢sengivédtmnconnector 5 to (Figure 2) into
the plug-mnodule 2 and is connected to a ROM 27 in the plug-in nodul e 2.
Consequently, the mcroprocessor 21 can read programinstruction codes from
the ROM 27 i Brieli®epttiptiom ofititiDeawingdhe ROM 27 stores a programfor a
platform gamg. ~5 The menbrane sw tcihi ng .el erren:?z 8, 9, 10 are connected to
a command’ pr 68E&s] i RIFREGTYE ‘2§Wi°ﬁatﬁ%t%i’ SUPH R AR RFe R ISP E S mand
processi Nng CiFigatd 2 1528 «plddad sie® dfi the embBaRctne 6flRiguiea;t he |/ O i nterface
circuit 25 and inferrupt signals to the mcroprocessor 21 in response to
operati on of E;ﬁ’l’ée ﬁbl#{gﬂ‘eaé ?’ccfﬁth%c’é‘ptgméogl?’g@fe Y0. The 8-bit cormand
codes and t h€igubd €fsrakitcustidiigadns op &seSplhfironghult RRowOcRipiect,or 5. The

opexatton of _m croconputers.is we known. to those skilled in the art and
will not be f %éeaé) ‘esc?“heéf’g’.de‘il—ﬁﬁé’voegrt,l‘e fﬁg\gg@l’?@}‘ 8’{]19 EH<dn “ib?g‘%téoff g of user
i nput conmandsdwle] | be described. 25 Referring to Figure 4, the conmand
processi ng ciFrCltJié.SZSicolrtr%rii ses tﬂ‘i rsé 3ai nput _OR-gate 30 whose inputs are
connected to ®Wt¢ eascr(f'bleraatgesdnﬁg \HERA T W% of the cruciform menbrane
swi t ching el €igand7 8,2 fRorvasondf 3sdécopd tenbRdgadne oBihevlras st inkphtich; afi® connect ed
respectively_to the swtches erated t he i ni,n rm.of 3 he
cruci form nerﬁfﬁuffnelssaw&\n %thvi’eﬁ‘g'gogﬁteeﬁréaﬁ{"é’l? & Tﬁéﬁgﬁof &}ﬁgeén%o?rngﬁrét OgfiPiI"’f':‘Uf"ar
menbrane swi ching elenents 9, 10) a 2-input ORgate 32 whose inputs are
coupl ed t% the outputs of the 3-input OR-gates 30, 31, a clock 33, a
2- 1 nput A D-gate 34 whose inputs are connected to the output of the 2-input
OR-gat e 32 abdtdiked DeaeiptionWD IBefefG@lEmbGdRadnGB00/ 02189 33 and an 8-bit
| atch 35. The latch 35 is arranged to be.cl ocked by the output of the
7 put AND. SRk Teol Be BB e e B el Tearlis ol LB SRR e 1o
t he sw t cheswitpetfateade toythiehecatipumyiBgairawings.cr uci f or m menbr ane swi t chi ng
el enrent 8 and the circul ar nenbrane sw~tchng el enents 9, 10. The other two
inputs of the latch 35 are connected to OV. The outputs of the latch 35 are
connect edot o Resrectoi Rignreohb@ad 2 sanofpphhaeuscensrdoigad tBpakint hoveaties Wit h t he
connector 5 ggmtrli]s%s gaia?n gocg',yl 1nc{ ¥ Ralg 2c}du eT?eTgurtn 1lflltbo%f' ltip?e Sl nIOEt'IE
AND- gat e 34 ¥"RORHECTEH"TT afitt hBHECOM AT of  The “Eoithéctiorecsgs ™

plan view and has a raised portion 3 extending from one end halfway along the main

body 1. A liquid crystal display 4 is mounted in the top of the raised portion 3. A
multi-way connector 5 is mounted 1n the face of the raised portion 3 at the mid-
25 point of the main body 1. A pair of hook members 6, 7 are located at the end of

the main body 1 opposite the raised portion 3.

The plug-in module 2 is provided with a multi-way connector (not shown) for
connecting to the multi-way connector 5 of the main body 1 and recesses (not

30  shown) for engaging the hook memberts 6, 7 so that the plug-in module 2 can be
releasably connected to the main body 1. With the plug-in module 2 in place, the

apparatus becomes rectangular in side view also.



|0 At rest, the inputs to the 3-input ORgates 30, 31 and the latch 35 are
all at logig 30 When a user presses the first circular nenbrane sw t'ch ’
el enent 9) YREYZEPY esponding switch is closed, bringing t RETVEBPRIENHt of
the latch 35 and one of the inputs of the& second 3-input OR-gate 31 to
logic 1. The output of the second 3 1S input OR-gate then goes to logic 1
and consequently the output of the 2-input ORgate 32. If a clock pul se
occurs while ’f}h:eu:{ﬁﬁ; Rtk bof HGpIRs i RUELIOB-19piR B2 With Atruk@ging mkmbkhi@ out put
of the AND-gate 34 goes to logic 1 for the duration of the clock pulse. The
pul se out put Bytchivg emngétaad%ﬂo61%{!%@%%!@%%*@% demertnd the | ogze 1 on
the latch's first input and the logic Os on its other inputs to be
transferred to its 20 outputs. The pul se output by the AND-gate 34 is al so
fed to an i ntRsFise DEarod PraaR koW brusesbbatety 2R RPEIPSRY S fe

connect or 3G thIRBWiF LOMOR88 By 2hnd 88 PRS- IOmbAgle RRLLL EWifRtL, RY T eadi ng
the output of the latch 35 via the I/Ointerface circuit 25 (Fi %ure 3). The

response of tREGHRFSINId et d5Plap duvy 22fer teddshlati e h REMpmk 2 AN 2dépend on

the program bgi e kY clrbifie 25, CTIRPMASEHE Mssct 21, BheispldYardS: P2,OGE RN OF ed
in the RCh4 27 in theﬁl#ﬂg{ln nmodule 2. It can_be seen that .a siml ar
I

sequence of eifeftesRM PHAER b (éé%ﬁcﬁ@“d?“a‘ﬁ@? e INEFCNPEcHE PBRane

swi t ching el eqBRibRxasid-ésatan@Aeluk 08, The 83EHG BlceiBNhroligh lthdeadiees: 8 uni que
code at the output of the latch 35. 30 Referring, to Figure 5, another
plug-in notiul Eeaee @ast%thﬁﬁhlﬁrl&ﬁao%lfp%a%wpeemﬁoi&Rfegyﬁﬁmwﬂugrfaum ed to
its upper facgedulbe mRHHqEeSIyROM thitrdHrO&Hs PR Gatirdad ProgrhmihQe@siSh RPdes

sof t war e. WO 00] 77600 PCT 00/,0211(19 Referri %to Figure G the swtches
of the keyboaremihe BPM 27 imthgatrg17 Retiins Thn § FUE stase s Beossgp for 2
sequential |y pppddneghrdd the rows by a ring counter 42. The outputs of the
ring counter 42 are also fed to the inputs of an encoder 43. The encoder 5
outputs a 3-bit binary nunber giving the identity of the row, i.e. 0, 1, 2,
3, 4, 5, %9 WichembRut sWittkindaeRgnEBPY,i 1@ie Ihit el UHRSoRimanB®roREGAK ar e
al so connected to éhe i%uts of G %i rlrl | ar encqder 44. The Ol.ét(puts 8f t he
encoders 43, F%ui28 N U RINg-Bympaul fe 1haGPRERNF RERCESIE SENGACERHE £- ROM 45.
The 8 out put sbiDéorhfenR¥IMed So ted / OORREREEEHArduRt 253daRTck Pt $ifhld & ik an 8- bi t

| atch 4G The outputs of the latch 4G ar.e 1? connected to resaecti\ﬁlrg
contacts of A EEHHBETHY 2477 FEPORKL'PRGeRELH of s BURNERE SY S ¥ 'FREMdi n body
(Figure 2). ThneeTat sthieckiOhaiiSodet additheiRdefruyt GFmlCoRNaibagh the t he i nputs
of a first 3-input -gate 48. The other three colums are connected to the
i nputs of %a scé’é‘gﬁcdo ‘15 input OR-gate 49. The outputs of the 3-input
OR-gates 4B, 49 are connected to the inputs of a 2-input OR-gate 50. The .

out put of the_2-input -gate 50 is conpected tq the .read enabl e,i nput of
Che’ ROM 45 anks SPerem e ogPoguiss .o Fowhss thitp AELGm RE SHaPdy BT | <
connect ed t o ddidectmatedibeput Hobeehiaht gémebatdo aat pracesang afbseOinphe connect or
47. 20 When a_user re@ eﬁ ong (gf the keys of the keyboard 41, e.g. key A
one of the , COITARATE Ss’e SBPFefIy connected to one of the rows (2). In
this casegssince the ring counter 42 cycles rapidly, a pulse will be

applied to r 2) whille it 1s connected to colu. 2) . .Consequently, the
P se i 11 beefiie S Fieded hhf ARRPRGT PRRePRE s 28 fiipriss e aPe s ang
to one input OR-ghte3tseitnnin@nendebnddttedAb stvitkisesppenited WofebpRticOfalsHf43, 44
out put 010 soht he gddress i nput .t}Q thﬁ: 45 is U10010. The %t ut of the
first 3-input ORIGHPE™ FEPSHE T3PBgic "f“&g’tf'sslcﬁ‘b“‘{ R Rie2 P! R85 2- i nput
OR-gate 50 t dnppts bz do@fiedted redpvely fethevitdhesWpetadi@l By this RethaioRggahef50 30
being at | ogi¢c 1 enables readin f the 45.. Consequently, the 8-bit
code at | dbat FORGTOUR Geb e eRe S SHBEAPA the TREOHCN e Sttt . Thi o
code i s then rhépbifané Ariechidpeelbminh 9406, andnpuaDRigater @owkdde i cOrte Rutpled t he
latch 4G Vmentottﬁc?ogtlﬁng%f theyg?i:?pgxlt Z)7R6-geptes 30, 31, a clock 33, a 2-input AND-gate 34

whose inputs are connected to the output of the 2-input OR-gate 32 and the clock



-g_ PCT/ GB00/ 02189 output by the 2-input OR-gate 50 has propagated through
the delay 51. The delay provides tine for the input to the latch 4Gto
stabilise WEX®7&%nhe | atch 4G is clocked. The output of tHME/GRICASE] | s
also carried to an interrupt input of the 5 mcroprocessor 21 (Figure 3)
and causes the mcroprocessor 21 to read the output of the latch 4G via the
I/Ointerface circuit 25 (Fi gure 3). Referring to Figure 7, a second

enbodi nent o se vent o rlse

i quid crystJ (?l pqrgn gkgg iﬁg&s SEHA tf)be ofﬁezgg‘t') C? etooflgg? he
panel GO Fi rz;mpandm(gmdsdrcl i p-on handl es GZ, GS are provi ded on the right
and left sides of the panel (. The first clip-on handle & is electrically
equi valent to the plug-in nodules of the first enbodi nent descri bed above
and an el ect3ik oéitheGapune ©F kit iaick 3ﬁadecdamtcmemo theeswlitched opdratpd bp thantlse &

and m croco er CIfI’CUItI‘ . in the gqgn 8 aﬁgsecond cI| -on handl e G3
|l acks a 15 & GEHREP e 91158 e‘ﬂ’belﬁt ESmmah & pl aoré’é‘?’% B circuitry.
An el ectri caslwxftﬁmg&wmmm 9,s10neide d&&éﬂnﬂzerinp\he oSﬂﬁdQﬁhGlSlape amnkandke0G3 and
the m croconput er cCi re {2}/ the 0 so roconput er
Cirout try. oahis Sremre® Phen 3 e Eothtaid oo FrBreanrieas RS FPEROLI | p- on
handl e & ha% whick enat@nticlatie onhéchd Hgn ﬂie&ﬁﬁlﬂtkﬁ;dﬁﬁl (F@;e mmdauttm ofecond
clip-on handl 268 hagN%trtag%fba | Gr. dF{eferlgl ng to tl cttlg% first
clip-on handP& Z73P8 A NP5t RV A P v R it s seﬁgf‘?d{ V'd bar 74 as a
user input device and the second clip-on handle 73 has no 25 input devi ces.
WO 00/ 77600 9 d 00/ 02189 A pr ntro da ratu
conprising a hﬁe’sha}bolf’f’}’ of nc?bnc?m p?so%(gssorgglhdlaéclh(f% ) glgrlatdle%ﬂ ?e

control |l abl E\Wlhynhh@erm’r&ﬁ%ﬁl@lﬁrfto:lircdiaspieal)bﬁ:ﬂg wumlgehe)neaﬂel theSUbSI di ary

portion includi ng tg%e s hchlﬁéogﬁggj%;gln 42 RIO rﬁmé 9, latt&ﬂ 3P o esso and

user input n¥ansre V port orar
arranged r el dkivmti of thaeedmmidrd-fppnt DrRFgafteom tdlngcdnm:hu @aputorf tbé sc@oddeg of
sai d program to bﬁe mai orti nuni ¢

db
oper ati off of mPPlt s%atc thcn% es toqo%Jc ang {FRasequently tg? P%Dnga% %e&gggﬁtréke y

sal a providing
i nputs for sgatdxprtfgnrcamnkvwm d@eumgv}nhqmhdayutphedmhg@esgerRﬂgateZ&Z Aat

program conty ol l.ed appar at riSisn paLti o i ncl udin
processor, ang<a’ gﬂ (p‘{t’ Yy devi ce oA % 0%%“1 t‘her%“ggg%ﬂo?id?1 disl
di spl ayi ng lﬂfﬁﬂ@ﬁeﬂhcanﬂhel autpittytthadNRBgeerid csbcmksﬂ@h larcy Sp'cmtsiiumén,e lemch

| ncl udi ng menphy epns, . SLOLLNG . {,GRRESHASRLAGEATL BL chbg.RLogRsOr . and
user lnput nmeans, T

20  outputs. The pulse output by the AND-gate 34 is also fed to an interrupt port of
the microprocessor 21 (Figure 3) via the connector 36. The microprocessor 21
responds to the interrupt by reading the output of the latch 35 via the I/O interface
citcuit 25 (Figure 3). The response of the microprocessor 21 to the read latch
output will depend on the program being run by the microprocessor 21, e.g. the

25  program stored in the ROM 27 in the plug-in module 2.

It can be seen that a similar sequence of events will follow pressing of another of
the membrane switching elements and that operation of each element will produce a
unique code at the output of the latch 35.

30
Referring to Figute 5, another plug-in module 40 has a membrane alphanumerc
matrix keyboard 41 mounted to its upper face. The module’s ROM i1s programmed

with text processing software.
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counter 42 cycles rapidly, a pulse will be applied to row (2) while 1t 1s connected to
column (2). Consequently, the pulse will be applied to one input of the first 3-mput

25 OR-gate 48 and to one input of the second encoder 44. At this point, both

encoders 43, 44 output 010 so the address mput to the ROM 45 1s 010010.

The output of the first 3-input OR-gate 48 goes to logic 1 causing the output of the
2-input OR-gate 50 to go to logic 1 also. The output of the 2-input OR-gate 50

30  being at logic 1 enables reading of the ROM 45. Consequently, the 8-bit code at
location 010010 in the ROM 45 appears at the ROM’s output. This code 1s then

mput into the latch 46 and transferted to the output of the latch 46 when the pulse
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10% u& ()rp! YEEOYBIK flahel! 60" 1& Sad 8 cbhd cFp-on handl@ 6%, 63 are provided on the

right and left sides of the panel 60. The first clip-on handle 62 1s electrically
equivalent to the plug-1n modules of the first embodiment described above and an
electrical connection 1s made between the first clip-on handle 62 and
microcomputer circuitry in the panel 60. The second clip-on handle 63 lacks a

75 ROM and 1ncludes only user input command processing circuitry. An electrical
connection is made between the second clip-on handle 63 and the microcomputer
circuitry in the panel 60 so that the microcomputer circuitry can receive user input

commands therefrom.

20 The first clip-on handle 62 has three membrane switching elements 64, 65, 66 and
the second clip-on handle 63 has a trackball 67.

Referring to Figure 8, the first clip-on handle 72 of an alternative pair has a touch
sensitive bar 74 as a user input device and the second clip-on handle 73 has no

25 1nput devices.
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potton for the communication of codes of said program to the main portion and

communication of data, generated by operation of the user input means, to the main

portion, said data providing mputs for said program when being run by the processor.

70
2. A program-controlled apparatus comprising:
a main portion including
a processor, and
a display device controllable by the processor for displaying images, and
15 first and second subsidiary portions, each including

memory means, storing a respective program for the processor, and
user input means,
wherein
the subsidiary portions can be interchangeably, temporanly arranged relative to the
20  main portion for the communication of codes of said programs to the main portion and
communication of data, generated by operation of the uscr mput means, to the main
portion, said data providing inputs for said programs when being run by the processor,
the user input means of the first subsidiary portion is different from the user input
means of the second subsidiary portion, and
25 data capable of being communicated from the first subsidiary porton has the same

form as data capable of being communicated from the second subsidiary pottion.

3. An apparatus according to claim 1 or 2, wheremn the main portion and the or each
subsidiary portion have complementary electrical connector means which, when mated,

30  provide a route for said communication of codes and data
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7. An apparatus according to claim 6, wherein an element of the data comprises

additionally a parameter.

8. An apparatus according to any preceding clain, wherein the form of the mam
15 portion 1s substantially determined by the form of the display device and the subsidiary

portion is connectable to an edge of the main poruon.

9. An apparatus according to claim 8, wherein the display device has a side edge and
the subsidiary portion is connectable to the side edge of the display device.

20
10. An apparatus according to claim 8 or 9, mcluding an auxiliary portion having user
mput means, wherein the main portion and auxihary portion have complementary
connector means for the communication of data, generated by operation of the user input
means of the auxiliary portion, to the main portion, said data providing inputs for said

25  program when being run by the processor.

11.  An apparatus according to claim 10, whetein the subsidiary portion and the
auxiliary portion are configured to provide handles for the apparatus.

30 12 An apparatus according to any preceding claim, wherein the user input means

comprises a keyboard.
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