PORTABLE ELECTRONI C DEVI CE BACKGROUND COF THE | NVENTI ON Thi s invention

rel ates generally to a portable electronic device used as an auxiliary
storage device for an information equi pment, such as a nmenory card device,
and also to a portable, electronic gam ng device, and nore particularly to
a portable electronic apparatus having a display portion thereof. As is
known in the art, a portable electronic device or a slave device, such as a
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di sc having an application program record d
memory comprises a flash memory, such as EEPROM, or the like by way of example. As a

connection interface with the information providing apparatus, an additional micro-computer,
or the same micro-computer as that used for controller 12, may be used to oversee the data
transfer protocol.

Fig. 34B further shows a plurality of control items within controller 11 of
memory card device 10. Here, the controller 11 has a connection interface 11A for
connection to the main body portion of the information providing apparatus and a memory
interface 11B for data input/output for non-volatile memory 16.

A conventional video game device, such as a home TV game device, stores
game data or the like in an auxiliary storage device. The above-mentioned memory card
device 10 may be used as this auxiliary storage device for such a conventional video game
device. Fig. 35 depicts an example of such a conventional video game device 1 employing
memory card device 10 as the auxiliary storage device. As shown, the video game device has
a main body portion 2 housed in a casing. A disc loading unit 3 is positioned in a center area

thereof and is adapted to receive an optical disc having an application program recorded



2 thereon to be used by the video gane device. Miin body portion 2 of video
gane device 1 includes a reset switch 4 for optionally resetting the gane,
a power switch 5, a disc actuating switch 6 for actuating the | oadi ng of
the optical disc, and in a preferred enbodi rent by way of exanple, two
slots 7A and 7B. Menory card device 10, used as the auxiliary storage
device, is inserted into one of slots ZA and 7B. A control circuit 19
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appar at us
However, when the portable electronic device is mounted on a different

external device, it may be mounted in a different position and orientation, such as on an upper
end or on a lateral surface of the external device, by Way of example. In this case, the display
on the display unit is not visible in a normally oriented state, but in an upside-down state, so
that it is difficult to view.
Therefore, it would be beneficial to provide an improved portable electronic
apparatus having a display that overcomes the drawbacks of the prior art.
OBJECTS OF THE INVENTION

It is therefore an object of the invention to provide an improved portable

electronic apparatus with a display.



on the external equipnent. Still other objects and advantages will in part

be obvious and will in part be apparent fromthe specification and the

drawi ngs. SUMVARY OF THE | NVENTI ON General | y speaking, in accordance wth

the invention, a portable electronic device including an outer casing

hol ding an electronic circuit portion that can be connected to an external

equi pnent is provided. The portable egectronic device includes a display

provided in an outer casing thereof, the display being controlled by an
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Therefore, in accordance with the portable electronic device of the invention,

optimum orientation of material presented on the display thereof can be realized, irrespective

of the mounti_ng orientation of the portable electronic device on the external equipment.
The invention accordingly comprises the several steps and the relation of one

or more o_f such steps with respect to each of the others, and the appar'atus embodying

features of construction, combinations of elements, and arrangement of parts which are

adapted to effect such steps, all as exemplified in the following detailed disclosure, and the

scope of the invention will be indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the invention, reference is made to the

following description and accompanying drawings, in which:

Fig. 1 is a top plan view depicting a video ga.me device connected with a
portable electronic apparatus constructed in accordance with the present invention;

Fig. 2 is a front elevational side view of a slot portion of the video game
device of Fig. 1;

Fig. 3 is a perspective view depicting the video game device of Fig. 1 with the

portable electronic apparatus constructed in accordance with the invention coupled therewith;



Fig. 5is a front elevational view depicting the portable electronic
apparatus constructed in accordance with a first enbodi nent of the
invention; Fig. 6 is a perspective view of the portable electronic
apparatus of Fig. 5; Fig. 7 is a perspective view show ng the portable

el ectronic apparatus of Fig. 5 with a lid thereof positioned in an open
state; Fig. 8 is a bottom plan view ofg4the portable electronic apparatus of
Fig. 5, Fig. 9Ais a block diagramshowing an illustrative structure of
essential porti ons Fig. 4tibe bppok digkan shevihg amillusagpar shtutiaredf esiegtialportiong. 9B
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Fig. 5, Fig. 15 1is B ?ock lgi gr.am showi ng t he downl oadi ng sequence of Fig.
14; Figs. 16A 16BHxdAEeE %%f{l?%fémé pyingsndlusiratiye strusiire of essentiebp edge,
face, anobd@@aﬁswnwmaefeenéa&mﬁerabﬁ&aﬁ?sfﬁ%tsoniC apparatus of Fig. 5 Fig.
17 is a ri.ght side elevational view of t portabl e el ectronic-apparatus of
Fig. 5, Fig. 18 is Fig|%9 is adilepk disgremishowing aniidustuafive steicpue vfithk eniedoect r oni ¢
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Fig. 11 illustrates cooperative operation between the portable electronic
apparatus of Fig. 5 and a main body portion of the video game device of Fig. 1;

Fig. 12 is a block diagram showing the flow of program data downloaded from
the main body portion of the video game device of Fig. 1 to the portable electronic apparatus
of Fig. 5; .

Fig. 13 is a block diagram showing the downloading sequence of Fig. 12;

Fig. 14 is a block diagram showing an alternative flow of program data
downloaded from the main body portion of the video game device of f"ig. 1 to the portable
electronic apparatus of Fig. S;

Fig. 15 is a block diagram showing the downloading sequence of Fig. 14;

Figs. 16A, 16B and 16C comprise a tri-plan view showing the top edge, face,
and bottom edge of the portable electronic apparatus of Fig. 5;

Fig. 17 is a right side elevational view of the portable electronic apparatus of

Fig. 5;

Fig. 18 is a left side elevational view of the portable electronic apparatus of
Fig. 5;

Fig. 19 is a backside elevational view of the portable electronic apparatus of
Fig. 5;

Fig. 20 is a perspective view of the portable electronic apparatus of Fig. 5 with
a lid thereof removed;



showi ng the |lid being renoved; Fig. 22 is a cutaway perspective view
depicting a direction discrimnation switch and coupling thereof with an
el ectroni c apparatus; Fig. 23 is a cross-sectional view depicting the
insertion of the portable electronic apparatus of the invention in an

el ectronic apparatus in a first orientation; Fig. 24 is a cross-sectional
view depicting the insertion of the gortable electronic apparatus of the
invention in an electronic apparatus in a second orientation; Fig. 25 is a

cross-sectional vipgyy 26phpkispertive diewsRhE prtabld elbdifonRodppalat ofFag 5roni ¢
apparatus of the_invention in an electronic apparatus in a third
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accor danggctinidlapparad B ithOMmdéntRintif bh BlekitShi€ BhACAIERa REodd bRichR¥BR! | On; Fi g.
31 depicts the insertion of a portable electronic apparatus into a
control | er in accoFigadtis agress-seetionahviewrdepisting the ingtionegfithe portable i nserti on

of a por . tgn! LEDR Ak st -di §g| a‘[@{ s ccor dance with
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i nvention; Figs. 34A and 34B show,an illustratiye structure of internal
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Fig. 29 depicts the insertion of a portable electronic apparatus into an adapter
in accordance with an alternative embodiment of the invention;
Fig. 30 depicts the insertion of a portable electronic apparatus into an adapter
in accordance with an additional alternative embodiment of the invention;
Fig. 31 depicts the insertion of a portable electronic apparatus into a controller
in accordance with the invention; '
Fig. 32 depicts the insertion of a portable electronic apparatus into a digital
camera in accordance with the invention;
Fig. 33 depicts the insertion of a portable electronic apparatus into a portable
communication device in accordance with the invention;
Figs. 34A and 34B show an illustrative structure of internal portions of a
conventional memory card device; and '
Fig. 35 depicts a conventional video game device employing a conventional
memory card as an auxiliary storage device.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to the drawings, the preferred embodiments of the present invention

will be explained in detail. It should be noted that the portable electronic device of the

present invention is usable not only as a memory card for an entertainment system, such as a



vi deo gane device that acts as a master device, but also as a portable
smal | -si zed gane device. The nmaster device is not limted to a video gane
device, while the portable electronic apparatus, acting as a slave device,
need not necessarily be limted to a nenory card. In the follow ng
description, a video gane device is depicted as an exanple of a master
device, in which a portable el ectronig device enbodying the present
invention is used as a slave device. Referring first to Fig. 1, a video
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slots 7A applidbviaacofi@sinidation hewongor Wil otheLhidh-vdiatilk Rdrapenredid.i er of each
slot is provided a nenory card insertion unit 8A and 8B, respectivelgf in

which a menory car dl¥e¢rRating deyies Ahmay epedehe sifctively connected to either one
slots 7A and 7B so that two users can play a combat or other two player, or head-to-head

game. The aforementioned memory card device or the portable electronic device embodying
the present invention can also be inserted in either of slots 7A and 7B. Although Fig. 1
shows two slots 7A and 7B, the number of slots may also be other than two.

Actuating device 20 includes first and second actuating units 21 and 22, an L-
button 23L, an R-button 23R, a start button 24, and a selection button 25. Actuating device
20 also includes actuating units 31 and 32, a mode selection switch 33 for selecting between
the operating modes of these actuating units and 21 and 22, and 31 and 32, and a display unit
34 for displaying the selected actuating mode.

Fig. 2 depicts the appearance of slots 7A and 7B provided on the front surface
of main body portion 2 of video game device 1. In the present embodiment, slots 7A and 7B
are designed having two tiers. In the upper tier of each slot is provided a memory card

insertion unit 8A and 8B, respectively, in which a memory card device or portable electronic



7 device may be selectively inserted as |ater explained. In the |ower tier
of each slot 7A or 7B is provided a controller connection unit (jacks) 9A
or 9B; respectively, for connecting a connection term nal (connector) 26 of
each controller 20 to the video gane device. The insertion slots of nenory
card insertion units 8A and 8B are forned as horizontally el ongated

rect angl es whose upper side conmers ake rounded nore prom nently than the

| ower side corners thereof (not shown) to prevent the nmenory card or
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coners thereof toThepsetion slotsrfandnmory cardrinseatior2énitsf8 Acank §B hdedorn®@ asr om

bei ng ipsert I man _i,ncorrect .orientati.on. Additiongl the Lnsgrtion
oTots oRSstiydertaet AHEAere v PEPS AR Rt S B Hors EPREE o

f r om e @b the R 5ide esrhe theidfi(BotShoatytoGite et thieenedidry icadrpefable nserti on
of the nenory card jin controller_ connection units 9A and 9B, and vice-

versa. RISFEPRIF Agviprlromitsing igserted ina ngemrest origatatiom; Mepen; caed insertign upke
Present gARANH 48 alsd prdVadea wHYA amté??d}fp&&fé&mge&dxﬁe&iomemﬁxa@%mdnsert i on
unit 8A of slot /A on the front S|.de of video game device 1. "Alid 110 of
por t abl é¢hez¢innotshewn)d dantrollé@niection uaits BAand @Bmoe faringd of horizomally for t he
i nserti of the tahl e el ectr,onic device. ,FHHa, 4 is. ' ram
Shoud ng Shrtaich AR ok fuEE bR UbneR A finald BorchrbiRidiall) B o e

por t i onsidefcortieticthegoN® piexentconhectidhaermidal @6gvontielicr 26 frant being mserteidnt r ol

system 50 .nade up.in part Qf. a central processing unjt CPU 51 and

per i pher?f|'gcorge r&ﬁﬁ“@“s%ﬁﬁwp @Eﬁﬂﬁ?‘? ysiets %&8&1“‘8 r gonpegtigh Wwils P essi ng
uni t GPUnd2Bf R¢ oPLAREH: Hohpe fidnPieMBrPRRd MskRidnudits A AABBRY piREn3 and
peri pherals, a sound system 70 conprised in part of a sound processing unit
SPU f or lg@mcamwgom%%e megnaye card 3 aenterller eennectign @p@i%a@ndoﬂi@n@ giser ol | er
80 for cppurolling an optical disc having an application program recorded

t hereon, and a communication unit 90 conprising in part a comunication
control |l er 91 for Raferringinkxtrig FigiBupértabiegelectamicddvicef 100 rof theepresent abl e

el ectronic devi.ce 10Q or not d,. 10 for storin a ettjng,data and
St ongl o ndertPhisShobiheding e b8 e et i s ol BT sRrdrslen ardufle ho
user andfrgasiiefivided gatmiec devics 1. anigd a1 detdBlefefictrofiicRle0ieB 160 isiif@n bpeénedbove

conponent s, ., Control st em 5Q i n¢l udes U 51, .a peripheral controller 52
for contmrt}qnngﬁwv%%dbﬁ inggrtign Péﬁrﬁpﬁg pylesromic deYithmn) transfer, a main

Menory 53 CONpri Segigof js%h BlaaLAnCHS WidPIEMmplR ¥a RRchatid &Rditonl y memory
(ROM) having stored therelin prograns for
configuration of essential portions of video game device 1. The video game device includes a

control system 50 made up in part of a central processing unit CPU 5 ] and peripherals, a
grag;hic system 60 comprised in part of a graphic processing unit GPU 62 for performing a
drawing operation to a frame buffer 63 and peripherals, a sound system 70 comprised in part
of a sound processing unit SPU for generating music, other sound effects, an optical disc
controller 80 for controlling an optical disc having an application program recorded thereon,
and a communication unit 90 comprising in part a communication controller 91 for
controlling input/output of data from the portable electronic device 100 or memory card 10
for storing game setting data and signals received from controller 20, in accordance with
commands from the user and game setting signals, and a bus BUS for interconnecting the
above components.

Control system 50 includes CPU 51, a peripheral controller 52 for controlling
interrupt or direct memory access (DMA) transfer, a main memory 53 comprised of a random

access memory (RAM) and a read-only memory (ROM) having stored therein programs for



8 operating main nenory 53, graphic system 60 or sound system 70. CPU 51
executes instructions in accordance with an operating systemstored in
menory in a ROM54 in order to control video gane device 1 in its entirety.
ROM 54 is conprised of, for exanple, a 32-bit R SC-CPU. On power up of

vi deo gane device 1, CPU 51 of control system 50 executes instructions in
accordance with the operating systemgored in ROM 54 so that CPU 51
controls graphic system 60 and/or sound system 70. Wen t he operating

syst em i speatiuhaein, mdoRidy 53, graplic aystene 60 vt stamd ggstem dOV IOPYJ 41 éxecites entirety,
such as ggﬁrg tion reco nitiigl_? and subse%uentlé.control_s | cal disc
control | 1qns I, 3CREFRRCS Yith an,BpsTating SYStCR SfP H@E@degat%dg%d@of or ded
on the Opd tdibdol Gide6 garkbldévi@ EAE Entifly. OROMIS4 [SRORpHREN SI1GR e%ﬁﬂé,aamz-ﬁ?U 51

is responsive to the input fromthe user via controller 20 to contro
graphi ¢ &2EERE0 to present the appropriate picture display and sound

system 70 regardin | : I .G _system
60 includes a geongn%%ggélg?@ﬁiﬁ%ﬁ%‘é&?%)cpﬁyggﬁj%&"érgfz%ﬁg%eﬁ‘%a%@ei or

per f or mi mptpetiansds acegrdapcrowith thequperating aysterh stonest ia ROV Sdrso thFR\CPERSOr aws a
picture i rdance w draw ng .comqmands from CPU 51, a frame buffer 63
stores a°§‘|‘%‘ﬁfcj§‘é‘l’ @p&ﬁ%ﬂg&t’%%%y%ﬂ&yﬁe%? t %“%%B%?m’@éfyﬁt@@dﬂ‘é’éecbﬁeet ure
dat a t hatCRiAS] initiglizeseideb ghweddevieadiadisytiaty, RagoaYpetation sde8itisn! @Hd as DCT
or the like. Géﬂ%‘gcl utggls a par alll el conputing nmechanismand’is

GT
responsi V8 sleﬂueéllf:lb’é? $ optisal dise eqntrollarBQ tosreete thes rpplication progeann sugh-as peed
rocessi édﬁqﬁl}e ' : n | ' t AONS,
ﬁat rix o;mevect or e%%g%ﬁ gifi %Ealtdlfsﬁ ?‘u%?g?;e(éc?ggn le’%%lgg?c?r’epdr#? %ETE%%%%U es

coor di nat3d igreapensiveite the input frem e 1s§0Gs Godrofet 3 orconipelrgramhiosystelrnéd todi ng
flat shadq] ' | | | i t.h th lor. It
s thus: gsentihe YA Botfs Bhiy ARPR srent 77 sttt eeraBon e o

execut e Iproger spedeffeasr di nat e conput ati ons through the use of GIE 61. GPU
62 is al so responsiye .to a dr eg/in command from gPU 51, and is adapted to
draw a picture suc rﬁ%h‘%\sﬁﬁﬂ‘?g Hichiqes # geRmeTDr transtes gneleg{GHD) daoupledwithy t o

360, 000 [CRY § 018 peEsTmEREFrocessikit A4eh BYESRAInS3 tladsfoRRAIohS &P1P62 @radidal - Port
RAM and can recelve a picture from GPU 62, transfer a picture froma min

menory arfiCtEan agnardagcy ith drawing pormmepdsefyorm (GRY § acdfoamed buffer 63 stopasef er r ed
Tl ARG SR e

Moyte and 1s handled as a matri hor1 zon I'xel's an
pi xel s, ewlen epiodsd byerthggad! transfornFsuahies PO @rthéBkerny further include, in

addition to a displ ea f.or _storing a video display, .to be output, a CLUT
(col or | ook-up tabléelglEgg felydgs M?réheltcgmﬂ‘g?%mﬁc_ ?%“NﬁSE‘PPSE‘Wé &PU 62

refers whrequest fanproges3ingifedn CPUSSICH ex8cude high-speed processing such as coordinate

transformation, light source computations, matrix or vector computations. Ina preferred

embodiment GTE 61 executes coordinate computations of up to 1,50(5,000 polygons per
second including flat shading or drawing a sole triangular polygon with the same color. It is
thus possible to reduce the computational burden on CPU 51 and to execute high-speed
coordinate computations through the use of GTE 61.

GPU 62 is also responsive to a drawing command from CPU 51, and is
adapted to draw a picture such as a polygon on frame buffer 63. GPU 62 can draw up to
360,000 polygons per second. Frame buffer 63 is comprised of a dual-port RAM and can
receive a picture from GPU 62, transfer a picture from a main memory and read out a picture
for display simultaneously. In a preferred embodiment, frame buffer 63 is formed with a
capacity of, for example, 1 Mbyte and is handled as a matrix of 1024 horizontal pixels and
512 vertical pixels, each pixel being 16 bits. Frame buffer 63 may further include, in addition
to a display area for storing a video display to be output, a CLUT (color look-up table) area in
which to store a CLUT to which the GPU 62 refers when drawing a picture such as a



9 polygon. The franme buffer may additionally include a texture area in
which is stored a texture that may be inserted (nmapped) into e.g., a

pol ygon coordi nate-transforned and drawn by the GPU 62. The size of the
CLUT area and the texture area are dynam cally changed in response to
changes in the display area. GPU 62 can perform goul ow shading, i.e.

determ ning the color in a polygon b® conplenentation fromthe color of the
vertex point and texture mapping of affixing the texture stored in the
textur epapgfn tThetfhgnePinlffeg ainy additiadallyt inclndé a téxiage a&a\ne wiiithtis stored af | at

or of or g baki A inseied GRPRSH 0P A R RSN EA SRR AR SBPRLp 1 0

about 599tkﬁ@l’(@%b.)’9ﬁ@§iz@6fth€@l.@ﬂmﬁ’hﬁd tHeRe:i@ie Qe ard dy A n Qi ?s;h&&g%auﬁe data
of still”or noving pictures stored in nmain nenory 53 under the control of

CPU 51, respenss toshangesia thedispley agadecoded pi cture data in the main nenory.

Al so, the reprodu er 63
so as to be usabl e&?gls %él%ﬁgﬂﬂk&lgga%&gg’qt he ﬁgg%h%oundﬂq? B)gtr}%fl?o al so
i ncl ude by Sbidpinehatiop froduthe nglot h‘éthauent@qbonsmdde:muretrﬂmppmgwﬁdffedrigeﬂm in
accordance with instructions fr m stores
wave dallteo’lmﬂ'?’srl"FFé'i ip;theterurR AT I “Piﬁa {z’gb% ‘PB‘?%t putting

t he nmusiskaling QuRerrPing Toh@ﬁxé%k;ﬂﬂﬂ“@hﬁﬁﬁ b of RRAINS gplag xﬁalér&&ne&?hbomm&ﬁr forns

an adaptive differential decodin nct i on for reproducing
sound d&TEE 6bean gxsents gogrdingte c\saélpmaﬁpw efrun tg)a 00A0Perlyeeds pef é?coest anpl e,
16-bi t tugép khorns a
repr oduﬁ‘jﬁlggf&(}raé:c%2=r gﬁ dg?oﬁe?%%%xgtéitﬁﬁf ie(ﬁ]m%%?%@c %&)ré%g{xg Fn s 52

buf f er @dértheeontrohpECPUE Is andrstores thegtsulting decodedi picttireatats inre maim  of

nodul ati ng and nep r,oduci t.he wav. i sau ffer

Sound sy BRiH7 AIEh Y pter kst P Bl Forel o GRYY Sl Bt iier Bhis B iong o
musi cal heaigatsle as the edtdvachy DRGRU 6D, t he waveform data recorded in sound

buffer 72 in accordance with the.instructions fromCP tical disc
control l er 80 i ncl3pyad systera #0 alsginclirdes SHLA rB@‘iF@FlgFU"@ﬁF%%M’Q diogthe

Pr ogr am Qiindlafidkt 4R biiaAc it thsRidtiond kol 88U ﬁ H8G0d@uEL7) Bht HGEOULRI t he

programor data having an error correction cod e ( ECC) appended thereto, and

g buf f erdagsorithe likepiouidgd by BPEL ’ldir, and)a apaaker Bpfop duipuiding thermuegieal seund@r the

8 CPU 84
cg\ljlpf:d %ouhzg %cggrgﬁegge&jg%un aﬁzg[‘; Zi(;gépg%rgggﬁ%grﬁﬁ;pt | cagntlc?ﬁsct‘llgnd r ead l)ﬁt
anal 001 O] Al GNEE 50N O various. Souni st gaal sol 1 a0t thog todne
above-mep EMARFCHS Bk RbERamele Soiaouit Fihers PO SR-FHE EsneL Y
Cor I es pOofigihBperforinb 8 rébrédlﬁi@rmﬁctﬁfn baudﬁhdgmb Havelba d&ﬁ@f&@ﬁﬁtsﬁdncﬁs

4-bits and_recorded in this form is decoded by decoder 82
buffer 72 to generate the sound effect and a modulation function of modulatmg and

reproducing the waveform data stored in sound buffer 72. Sound system 70 can function as a
sampling sound source for generating a musical sound or sound effect based on the waveform
data recorded in sound buffer 72 in accordance with the instructions from CPU 51.

Optical disc controller 80 includes an optical disc device 81 for reproducing
the program or data recorded on an optical disc, a decoder 82 for decoding the program or
data having an error correction code (ECC) appended thereto, and a buffer 83 for temporarily
storing data reproduced from optical disc device 81 to expedite data readout from the optical
disc. A sub-CPU 84 is coupled to decoder 82. Sound data recorded on an optical disc and
read out by optical disc device 81 may be recorded using PCM data obtained by
analog/digital conversion of various sound signals in addition to the above-mentioned
ADPCM data. A sound data portion of the ADPCM data, corresponding to the difference of
16-bit digital data represented as 4-bits and recorded in this form, is decoded by decoder 82



10 and supplied to SPU 71. There, the data is processed by the SPU 71 such
as by digital/anal og conversion and then forwarded for driving speaker 73.
Conmruni cation controller 90 includes a comruni cation control unit 91 for
controlling conmunication with CPU 51 via bus BUS. Communi cation control
unit 91 provides controller connection units 9A and 9B connected to
controller 20 for entering a user conpgand, and nenory card insertion units
8A and 8B, for receiving nenory card 10 and portabl e el ectronic device 100,
const r Ugh®shpplie RSP ANCTheve] the g id procasbédoty theSPU Tl dueh a2By dighaldsihlivg t 0
controller connection units 9A and 9B has, by way of exanple, 16 command

keys, t6°‘aY°F%%§}4ttP§P€9FWE‘6‘ﬁ4r£9¥d¥WH§g$£eﬂ°§ép and is thus responsive to

conmands from commmﬁéa%neem&&k o8 Hcluddd a coHRAMURRLESH cafrob RS tdie status
of the command keys approximately sixty times per second, for exanple in a

pr ef er r ednteotinglcoremunicationowitin PRUCH: Yis huc BHSy &omnumcagmntsyntsqlnmﬁﬁdnous
comuni ¢g

cormand HREy e sp BN ShERLSONRYA By Y cbrptbred T EebtE M B Wehbe d UG
CPU 51 catssandPiddmierhorypard insertign aneSA agl 8B1, faﬁmoendmgmmry leardHi® andcei ved
user conman sed upon a ogr.am cu ei.ng rocessed. During

t he pro@@%&ﬁ@ 5‘0‘&"8 b&gﬁ?%s?ﬁ“ %dll%?"g’@ Y"i/ﬂt‘?"edf‘ |[t)‘(‘,’f‘ure data must be
transferred betweqmpniiler J0RERARYctRDo cEhlrb1fs? comeption &m&@@dﬁ%@ﬂa@ﬁ? whgcoder
82. Thus, the present video gane device is designed so that data can be

directl yo tercanslpelrfrmmqlgeympﬁﬂ%mw of commpnsisdyy 2 wien nd is thaegsansyg and
decod t
decoder BRoliaahs SRl Bhcal BRI S0 LR G AD2endd hOBYh BB

DVA tr amnfnunandi lteys spm«mmatﬂl)esmty timés pev secohd, fopeanipdé incn@kefemed den on CPU 51

and enabl eed transfer of .dat S necessar to store in
nenory (?ﬁ’eb e‘ﬁo tCQBIRIAT 8PF8?H°&“B§3F@¥S¥P&M%‘F current state
data of @omaiMicatiér Etro)ukied N eends m&&@bft@&rﬁﬁaﬁdﬁwwﬁ@tkﬂ& ZpdocCRY be
stored to comruni cation control unit 1, which in turn wites the data

f r om CPU B1Thegogupands input By theuserdio GPM 81 paise RS klogeriopnipeocassingid 100,
whi ch A 8B.
| cheveyechfiah&Swith 8 rbdlivdUis: %e qgﬁgﬁﬁ n afhel ﬂ}é@rgﬁ Qfrehly bin$A Or

Communi cation control unit 91 f a prot ve citcuit for
pr eventln@C@ISe‘btrl cal destruction of video garre device 1, rrermry card 10 or

portabl e el ectroni | . C rt t
devi ce 100 may be rﬁmu%[‘r?g{ehg%égrcggglm éa\f%e é\l/ﬁg'i agh g&erggg an%b%gfyp 1por&tcl{a%ﬁ%?t
vi deo gabetrgiesféreed bktweenpoain rethorp 53 JGPU 62, piewes dhicoder&dpad idegodef 82reThusy car d

10 or portable el. ctrom devi ¢ge. 10 aching its limt, this used,
menory cgfecP BERhYfosame é’t‘?t‘? ?ﬁ‘%‘egé‘%%ﬁ‘égﬁtﬁﬁa’b ?%Wé@nsfaﬁﬁgnwm?mr y

ca{ ﬂ 0 [ wsy cﬁ»@?iz I SiBtufe ARG B4GAN A8 deNSLadRE coitid? of pétiiheadITE devi ce
wi t hou urning o
controllengSZ w1thout the interposition of CPU 51, by way of so-called DMA transfer. By

using such DMA transfer, it is possible to relieve the computational burden on CPU 51 and
enable high-speed transfer of data. If it is necessary to store in memory (of the portable
electronic device or memory card) the current state data of a game currently being processed,
CPU 51 transmits the data to be stored to communication control unit 91, which in turn writes
the data from CPU 51 into memory card 10 or into portable electronic device 100, whichever
is inserted into one of the memory card insertion units 8A or 8B.

Communication control unit 91 further includes a protective circuit for
preventing electrical destruction of video game device 1, memory card 10 or portable
electronic device 100. Memory card 10 or portable electronic device 100 may be mounted or
dismounted while the main body portion of video game device 1 is powered up. If the
recording capacity of memory card 10 or portable electronic device 100 is reaching its limit,
this used memory card or portable electronic device can be removed, and a new memory card

or portable electronic device can be inserted into video game device without turning off the



11 power of the video ganme device. Thus, there is no risk of inadvertent

| oss of gane data when backi ng-up, or when inserting a new nenory card or
portable electronic device. A parallel I/Ointerface (PIO 96 and a seria
I/Ointerface (SIO 97 act as interfaces for interconnecting nenory card
10, portable electronic device 100, or other additional equipnment and vi deo
gane device 1. A portable electronic device enbodying the present invention
is hereinafter explained. In the follow ng description, as is shown in Fig.
3, it isppwessfhesideo diaé dPade. Aitus, thereds fidfisiCofipadvetteritQ6ssiof ghmadsad whenvi deo

gane device 1, and iis to be controlled thereby. ortable el ectroni
devi ce, XRaEKIRgURLOr Whey dnsgring adiew, memany, ?rrﬂ°6tahérfger°§7°ﬂlﬁrdav‘f’ﬁsérpﬂaglﬁfuni t

8A or 8BIRY RivdrfiRe (PI0) bg%n&h@é&al T iferfibe (165 PP et adGhtérfacet foflifteRofTENg eV Ce

1, acting as a master device. Portable e roni ¢ device 100 is used as a

nmenory canemery sandi 18 pertable ¢leattoniqrieyicg!108.carpsher additienal eguipment agdyyideocanpl e,
t he gane 'aﬁle%leg%g(il by two users (players), the results of the gane by the
two players are recorded in two portable electronic devices 100. This
function is al so préoporthbit électnivalevizs embodying rapredensinbentioadohateingfian a

si npl e meno ard . 1Q.. Upon .insertion, of nepgory card 10 or t abl

o1 bt r onieXP Lo HEQUARBAEFE PSR 4 IS TUPE RO R f Sacypposkd taf gorfable
conduct OrejeclonicliRvice 0@ ft1baied lof ided Hatheldevice | Catddk 6 badéntfdMled Bedsbydi g
power to the nmenory card or portable el ectronic device are |onger than the

ot her datreriablglssirenic daviee eaiingasslaveidguice.tip loadediato memprecardingeran ¥nifind t he

ground t ' |, CLlJ g LSt . Akl ssures
Jar ety and ot S PrRACHIARR AodpR F TR EbET, MBS dekiet o gl 3g

addi t i onahhster deiee.c Bortable¢ eloctraniy device! 190finused ms a matimmyy sard afsociapdowithitheg
power of r ard insertion uni of vi.de devi ce al so be

P onger 1 PR B H RV ER I REP AR e kA e SoYERDY o ieees G RRLa® e
connect or repitstof ditSgapic By e tRoPlayers afetterddilinttab Ipertable elet@iniic deldsssaeoand
menory ca,rnc} insert|ion unit 8A and 8B are configged asymmetrjcally in the

| ef t - and- FRGROCHPR SAlTORTOYIdeq 1 toBYersipRRlAPREFATR DY TPIRSHIBE O 2iSHRRI FleEIPrb
menory cagfdig or portable electronic device 100. Figs. 5 to 8 are views of

portabl e el ectronic device 100 constructed in accordance with a first,
preferred enmbodi mentpest insértion almempryrcardsSpot partehlel glectpnig. degicg 40Giinf r ont  si de
el evationgl, vi b ctronic i Ls | erspective
Vi ew show&ﬁgl\ég%%@gr}sgﬁgﬁbgg{t%%%%'th:e T P@%éc’cfs gfgltegg%érihg? Betgg%:x}%llsifﬁpof t he
connect or gponding andfor pheviding pedtrao theanémory cardlenporablefelgtroicidsviee are

FE A ERTE TR TR T TR TN E T PSS
8, port abpuad etinimll greldfibiyae d2tricAlly siSctad HRYSTRE assures safety and stability
of the electrical operations. Alternatively, or additionally, the connection terminals for
grounding and for providing power of memory card insertion unit 8 of video game device 1
may also be longer in length than the other data transmission terminals. Also, the connector
portions of the memory card or portable electronic device and memory card insertion unit 8A
and 8B are configured asymmetrically in the left-and-right direction to further guard against
improper insertion of memory card 10 or portable electronic device 100.
Figs. 5 to 8 are views of portable electronic device 100 constructed in
accordance with a first, preferred embodiment of the invention. Specifically, Fig. 5 is a front
side elevational view of the portable electronic device, Fig. 6 is a perspective view showing a
cover member 110 in a closed state for protection of the connector portion of the portable
electronic device, Fig. 7 is a perspective view showing cover member 100 in an open state,
and Fig. 8 is a bottom plan view of the portable electronic device.
Referring to Figs. 5 to 8, portable electronic device 100 includes a housing

101 as an outer enclosure, an actuation unit 120 having one or more actuator buttons 121, 122



101 as an outer enclosure, an actuation unit 120 havi ng one or nore
actuator buttons 121, 122 12 for inputting information or making a

sel ection by a user, a display unit 130, nade up of liquid crystal devices
(LCDs), and a wi ndow 140 for w rel ess conmunication, such as by IR

comuni cation. Housing 101 is nade up of an upper shell O a and a | ower
shell 10Olb and holds a substrate 151 jgn which are nounted nenory devi ces or
the like. Housing 101 is dinmensioned to be inserted into slots 7A or 7B of
the nai nfobRPMtRAG ihfoRRatidh of infhikihgladerectiBl b & uberdd dispAg uHA €30,anédNipesEt or 150
formed wth a rectangul ar_wi ndow on one end ghereof for insertion into the
vi deo gaiidigystakdeviges defuPamnd awindgw If@fobwirglesspommpnieationgsush es bR of
housi ng Jddmbdidononnector 150 and is provided with a generally

hem spherical shape. Display unit 130 is provided in the vicinity of the
wi ndow 140 on an uppesingsidi fismedofip hbarsuppgr @1l 10de enpg lowerahedl Hdibrmtiel y one

hal f of [ f e u r _surface of hoysi.ng. Act.uat 120 .i.s.al so

pr ovi dedﬁ (gﬁs i?%ugo%tﬁ%%?bgﬁy&gz@@:%ﬁmyﬁtg&m?&gqr}ﬁ e‘ﬁf%,oriﬁée lﬁ?“yy@'ﬁ%ﬁsﬁlﬁé&?ﬂ% occupy
subst ant digdehsiohdiieto e ffiseitedgitd1slbs 78f ort 1B ofthe taiil bddyportiitst viddd g and is
positioned.in tt&\%ﬂvi inity of caonnector 150. Actuator 120 is located within
lid menb§vicepand jpsludesiacoppgeior 30 omnedowith a rectangular window eroensieng thesaof | d

menber 144 idk@&ioR Mo Whe NRESatd dR4QI buttons 121, 122 formed therein. Switch
el ements 102, 103 are provided below |id nenber 110 on the housing 101 at

posi tions correspoWindey 149 ig providedrangingappasitecand\portioneafthoasiog 10Ufromns 121,
122, res ' t s.are arranged ta.traver t.he lid
romber - and ey aF L sk 1E oA Yok RR RSBt @T G B iRl R0

di r ect i oprowided g thg vicinity cfithe whelosi M9 drcdmwppehsurfape 6f hausieadoe, &cupyigg | | d
menber, allow ng,a fegl{?%ﬁqto be t %nsl ated t herethrough. Switch el enents
102, 103%3’8’“58%&6?‘& the,ares Athe gpper sHeface of hoysing Arpator 42Q isalse ate a
force repriviced ohltits @er surfic@of B MBGdihY 80 U iPBHeASBh&MoldebuRSRBGhR IR the
therewith, provided on substrate 151 in housing 101. Wien'lid nmenbér 110 is

cl osed, Femainipgpalf of the arng|of dhe unpensurfage.@ind inpassinned i the vichnify of poateste so as
to f t et 12 1 d..
20 Of he186: Nedlor P s WaneliZichit A sRENRY'1 16 Subl PR ro Rt | A BpBiicd defhulBRDET

110, the act uat or tons translate this fdrce
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lid member, allowing a force to be translated therethrough.

Switch elements 102, 103 are supported on housing 101, and are positioned to
translate a force received thereby, to a respective diaphragm switch associated therewith,
provided on substrate 151 in housing 101. When lid member 110 is closed, if a force is
applied to actuator buttons 121, 122 from above so as to force actuator buttons 121, 122
below the upper surface of lid member 110, the actuator buttons translate this force to the
associated diaphragm switch on substrate 151 in the housing via associated switch elements
102, 103. It is noted that a flexible protective sheet can be bonded to the switch elements
102, 103 so that a force may be applied directly thereto by a hand or finger from above the
protective sheet without the interposition of the actuators 121, 122, while contaminants such
as dust and dirt are prevented from entering the inside of housing 101.

As is further shown in Fig. 8, a plurality of terminals 152 are provided within
the window of connector 150 and are arranged on substrate 151. Terminals 152 supply

power to, and provide for data transfer between portable electronic device 100 and video



t he wi ndow of connector 150 and are arranged on substrate 151. Term nal s
152 supply power to, and provide for data transfer between portable

el ectroni c device 100 and vi deo 13 gane device 1. The shape and size of
connector 150 is the sane as that of nmenory card 10 conventionally used
with the video gane device. Fig. 9A is a block diagram show ng an
illustrative structure of portable elet3ronic device 100. Simlar to the
conventional menory card, the portable electronic device includes a control
unit 41 feameciemice d! mhngham@n@p@c af caomeetpe  ¥bis thessameras dat of mgmorygard 10

connect i O%Pvent‘éggﬁfooﬁ%%thqgg gr%ngdmge a non-vol atile nmenory 46 for
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control unit 41 and has its operatlon controlled thereby. Fig. 9B shows
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body portion~o eo gane device and a nenory 41 B for control
of the i nperbarggablesecondatyicell trayalse bewnaviged ipplacalof battdre49.r Biier padatilee 100

I ncl udes ter['e%ﬁgniic I&%E:é f6FR inserted into slots 7A or 7B of video game device 1, power is
supplied from video garhe device to the portable electronic device thrimgh a power source
terminal 50 from the video game device via a reverse flow inhibiting diode 51 connected to a
terminal of battery 49. The portable electronic device also includes a timepiece 45, and a
speaker 47 for outputting audio sound in accordance with the program being executed. Each
of the components of portable electronic device 100 is connected to control unit 41 and has
its operation controlled thereby.

Fig. 9B shows internal elements included in control unit 41. While a
conventional memory card includes only a connection interface 41 A for connection to the
main body portion of a video game device and a memory interface 41B for control of the
input/output of data to the memory, portable electronic device 100 includes those interfaces
and additionally includes a display interface, an actuation input interface, a sound interface, a

wireless communication interface, a timepiece management interface 41C and a prograin

downloading interface 41D. The interfaces (drivers) for managing the additional functions of



and additionally includes a display interface, an actuation i nput

interface, a sound interface, a wreless communication interface, a

ti mepi ece managenent interface 41C and a program downl oadi ng i nterface 41D
The interfaces (drivers) for managi ng the additional functions of 14
portable electronic device 100 in the present enbodinent are controlled by
control unit 41 (mcro-conputer), indgpendently of the main body connection
interface and the nenory interface and, therefore, interchangeability
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st ore gasecté@ii@devices 100 in accordance with the invention. Data stored in the portable

electronic device, either from video game device 1 or from another portable electronic device
100, can be exchanged between two or more such devices via wireless communication
window 140 such as by IR communication under the control of wireless communication unit
48.

Although portable electronic apparatus 100 has been described as being used
as an auxiliary storage apparatus for video game device, the invention is not limited to the
video game device and may be used as auxiliary storage, or for retrieving a variety of
information in any number of apparatuses.

The cooperative operation between portable electronic device 100 and video
game device 1 will now be explained. The portable electronic device can store game data
generated by micro-computer control circuit 41 and used to control the portable electronic
device, time data obtained by timepiece 45, and data generated by other portable electronic
devices supplied via wireless communication unit 48. Fig. 11 schematically shows the

cooperative operation between video game device 1, acting as a master device, and portable



generated by m cro-conputer control circuit 41 and used to control the
portable el ectronic device, tinme data obtained by tinepiece 45, and data
generated by other portable el ectronic devices supplied via wireless
conmmuni cation unit 48. Fig. 11 schematically shows the cooperative
operation between video gane device 1, acting as a nmaster device, and
portabl e 15 el ectronic device 100, 1Bcting as a slave device. In the
foll owi ng description, it is assunmed that a recordi ng nedium such as an
optical éeconfdGRVRIBNIOD, dvtivg aga slapd deddel Gn tidbllowing deseiptidedt islheweard i s
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At step ST3, micro-computer 41 of portable electronic device 100 receives the
“program downloading request command” from CPU 51 of the master device.

At step ST4, micro-computer 41 of the slave device terminates the routine
currently being executed thereby and returns a “program download permission status”
indication to CPU 51 of the master device.

Then, when CPU 51 receives the “program download permission status” from
the micro-computer 41, the program read out from the CD-ROM at step ST is transferred
(downloaded) at step ST to program memory 41a of portable electronic device 100. CPU 51.
then proceeds to polling for receiving a “program start permission status” from micro-
computer 41. The address in program memory 41a to which the downloaded data is written
is managed by micro-computer 41; and although it is assumed in the above description that
the program downloaded from the master device is stored in program memory 41a of micro-
computer 41, the downloaded program may also (or as an alternative) be stored in a storage
device, such as SRAM or the like maintained within portable electronic device 100, capable
of high-speed data input/output.



I s managed by m cro-conputer 41; and although it is assuned in the above
description that the program downl oaded fromthe nmaster device is stored in
program nenory 4la of mcro- conputer 41, the downl oaded program may al so
(or as an alternative) be stored in a storage device, such as SRAM or the

| i ke maintained within portable electronic device 100, capable of

hi gh- speed data i nput/out put. 16 Ap step ST6, m cro-conputer 41 of the
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the case of di recy\ﬁ& t@ov\%“%1 H%l \r@p‘dﬁe apgﬁ?gpc‘gt | onO%g%ljgaglaén %q\%négg&garre
devi ce 1(dmﬂomigd)afmmamrtuo;gam davice 1 ho progranomenivey 4 Yalin mxt:rq—rsnrmmmrl%lim first
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case. Speci f1 cally, the application programfromvi deo ganme device 1,
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transferrtgéjstéﬁigpmmgggavetsgq&g&Iyégh%lchghgggnory 46 of portable electronic
device 100 via CPU 51, acting as control unit of the video gane device

1. The data is sub%hrlﬂethc alyovcabmdaed dopnlogdiagsemence,desaribes die arpeolh-
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ST 11, the amo o b6 run’o
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data to program memory 41a for execution. Fig. 14 shows the flow of data for this latter
case. Specifically, the application program from video game device 1; furnished from e.g., an
optical disc ioaded in the disc loading unit 3, is transferred (downloaded) to non-volatile
memory 46 of portable electronic device 100 via CPU 51, acting as the control unit of the
video game device 1. The data is subsequently copied to program memory 41a of micro-
computer 41 for execution. Fig. 15 shows this downloading sequence. At step ST11, the
application program of the video game to be run on micro-computer 41 in the portable
electronic device is read out as data from the CD-ROM loaded in the video game device 1.

At step ST12, CPU 51 transfers (downloads) the application program data read
out from the CD-ROM to non-volatile memory 46 of the portable electronic device 100. This
sequence is similar to data backup to a memory card in a conventional video game device. At
step ST13, micro-computer 41, acting as the control unit for the portable electronic device,
receives the application program transferred from CPU 51 in the same sequence as in

conventional data backup, in order to write the received data in non-volatile memory 46.



At step ST12, CPU 51 transfers (downl oads) the application program data
read out fromthe CD-ROMto non-volatile nmenory 46 of the portable

el ectroni c device 100. This sequence is simlar to data backup to a nenory
card in a conventional video ganme device. At step ST 13, mcro-conputer 41,
acting as the control unit for the portable el ectronic device, receives the
application programtransferred from{U 51 in the same sequence as in
conventional data backup, in order to wite the received data in
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both the video gane device and the portable el ectronic device. However, in
thi s cas&amemdevige.deo gane device runs in a node in which it only uses those
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execut ed gpreratiofles egacuarediadépeadeéntly on portable electronic device 100. The results of such-
execution are exchanged (uploaded and downloaded) between the portable electronic device
and the video game device. Here, by way of example, aftribute data ofa person or character
appearing in a so-called roll playing game run on the video game device are downloaded to
the portable electronic device, the attribute data including data specifying the growth state or
other personal characteristics of the person or character. By executing the program on
micro-computer 41 in portable electronic device 100, i.e. by playing the game thereon, this
attribute data is changed independently of the program executed on video game device 1.
Thus, the portable electronic device 100 of the present invention is designed to operate by
itself without connection to video game device 1, and is small-sized and readily portable. A
user (game player) can carry the portable electronic device and manipulate or change the
attributes of the person or character appearing in the program executed thereon by playing the
game; and the user can transfer (upload) to the video game device the attributes of the person
or character that have beqn manipulated. In this case, the person or character whose

attributes have been changed can be retrieved and operated in the program run on video game



Thus, the portable electronic device 100 of the present invention is
designed to operate by itself w thout connection to video gane device 1,
and i$ small-sized and readily portable. A user (ganme player) can carry the
portabl e el ectronic device and mani pul ate or change the attributes of the
person or character appearing in the program executed thereon by playing
the gane; and the user can transfer ggpload) to the video game device the
attributes of the person or character that have been mani pulated. In this
case, t kievipsat sOficarse; ﬁlaattdittim towbloplaying ganiest any dthardypredfiganicanaydt can be
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side of tdiRcdeHRing rgﬁdm&gm,gtrﬁgqsp sound, as shown in Fig. 19. Portable
el ectronic device 100 is fornmed with a termnal 152 in housing 101
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a top pl an \él gswgho‘e}mfurl gt 18' evational view, a bottomplan view, |eft and

Portable electronic device 100 is formed with a terminal 152 in housing 101

providing an electrical connection with an external device such as video game device 1.
Terminal 152 is covered and protected by a lid 110, and is exposed to the outside of housing
101 via a connector 150 which is a through-hole provided in the housing. Figs 16ato 16¢
and Figs. 17-19 show a top plan view, a front elevational view, a bottom plan view, left and
right side elevational views, and a back elevational view, respectively, of the portable
electronic device. Lid 110 is supported so as to be pivotable, or rotatable, between a first
closed position, that covers terminal 152 and a second, opened position in which terminal 152
is exposed. Specifically, lid 110 is formed with a pair of laterally spaced arms 113, 113
which carry a pair of facing stubs 111, 112 adapted to be fitted in a pair of supporting holes
107, 107 laterally provided on the mid surface of housing 101 to rotatably support the lid, as
shown in Fig. 20.



right side elevational views, and a back el evational view, respectively, of
the portable electronic device. Lid 110 is supported so as to be pivotable,
or rotatable, between a first closed position, that covers term nal 152 and
a.second, opened position in which termnal 152 is exposed. Specifically,
lid 110 is formed with a pair of laterally spaced arns 113, 113 which carry
a pair of facing stubs 111, 112 adapt®¥ to be fitted in a pair of
supporting holes 107, 107 laterally provided on the md surface of housing
101 to rotatably sHpmmg 1Q1nig desiginedzse that oven wherFln@llQZ@ opened] hatportiomef 101 is
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di scri m raletvelpiotlidd b ofBisibated from tHE heBligo®1so that a force-receiving
el enent 109a thereof faces the outside of_ the w ndow portion of the

connector. When t hé\SidphqvnindfiePdu¥ithiy argindew %Gﬁ%toé 180 isapousigdca devi ce
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units 8A or 8B, a term nal pI’OVI e nenory card I nsertion
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connect or wﬁ%ﬁ aresbr819g5:1tt 'tg @gr(&acq with terminal 152 (see Fig. 8) upon the insertion of terminal
block 8D into the window of connector 150.
If tefrninal block 8D pushes on force receiving element 109a upon insertion of
portable electronic device 100 into the window of connector 150, picture processing device
62 insures that information displayed on display 130 will be in an upward, properly viewable
orientation as indicated by arrow U in Fig. 23. Even though connector 150 is positioned on
the upward side of the display, the contents thereof will be normally viewable by a user. The
picture signals are written from frame buffer 63 to a reverse address on the display, obtained
by tracing backwards on the display as compared with a standard scan of the display. This
upside-down display can also be realized by reading out picture signals from frame buffer 63
from the opposite side from which the addresses were written in the frame buffer, and then
scanning the display in a standard direction.
As shom in Fig. 24, if the portable electronic device is mounted on main

body portion 2 of the external device in a different orientation from that shown in Fig. 23, a



the upward side of the display, the contents thereof wll be normally

vi ewabl e by a user. The picture signals are witten fromfranme buffer 63 to
a reveérse address on the display, obtained by tracing backwards on the
diisplay as conpared with a standard scan of the display. This upsi de-down
di splay can also be realized by reading out picture signals fromfrane
buffer 63 fromthe opposite side fro®Owhich the addresses were witten in
the frame buffer, and then scanning the display in a standard direction. As
shown i ruto@.8EA4 pravidetizea portivalof erairat biook 8D id esgistmtios withufotcedeavingi n body
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f rom t he vettithe ddplaglevi ce to determ ne the orientation based on the received

discrimnation sig ?x? {h%'portable electronic device of the invention, the orientation discriminator
for discriminating the orientation of the portable electronic apparatus when mounted on the
external device is not limited to that employing the direction discrimination switch 109
described above, but may be designed to receive electronic discrimination signals from the
external device to determine the orientation based on the received discrimination signals.
When such orientation discrimination signals are employed, operation begins at step ST6 as
shown in the flowchart of Fig. 27. At step ST7, portable electronic apparatus 100 is
connected to the external device. Then, at step ST8, it is determined whether or not the
power source is on. If the inquiry is answered in the affirmative, and the power source is on,
processing proceeds to step ST10. If the inquiry is answered in the negative, processing
proceeds step ST9 to turn on the power before proceeding to step ST10. At step ST10,
inquiries are made to the external device (master device) as to the orientation of portable
electronic device 100 relative to the external device. On reception of the inquiry signal from

the portable electronic device at step ST15, the external device sends an orientation signal



When such orientation discrimnation signals are enployed, operation begins
at step ST6 as shown in the flowhart of Fig. 27. At step ST7, portable

el ectroni c apparatus 100 is connected to the external device. Then, at step
ST8, it is determ ned whether or not the power source is on. If the inquiry
Is answered in the affirmative, and ”ﬁ power source i s on, processing
proceeds to step STIO |If the inquiry©s answered in the negative,
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to allow a user to play a game stored in the portable electronic device employing speech

input, or to record the input sound. The speaker output terminal can be connected to a
speaker or a headphone device to reproduce output sound in accordance with a game or other
program being executed by the portable electronic device. The external power source input
terminal can be fed with power for driving the adapter and the portable electronic device
from an external power source, such as an electric lighting line, via a rectifier or a
transformer, such as a so-called AC adapter. This supplied power may also be used to
recharge any rechargeable battery capacitor, or other power storage device maintained within
the portable electronic device.

" Within adapter 110A may be provided a tuner (AM tuner, FM tuner or a TV
tuner), a vibration generating mechanism, reception circuits, such as a body temperature

sensor, a pedometer, expansion memory, an angular sensor (tilt sensor or vibration sensor), a



speaker or a headphone device to reproduce output sound in accordance with
a gane or other program bei ng executed by the portable el ectronic device.
The external power source input termnal can be fed with power for driving
the adapter and the portable el ectronic device froman external power
source, such as an electric lighting_line, via arectifier or a
transforner, such as a so-called AC gr&apter. This supplied power nay al so
be used to recharge any rechargeabl e battery capacitor, or other power
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|l ever 1 121A. It is also possible to provide a nunber of actuator buttons
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relation between the actuator buttons and switch elements. By way of example this relation

may include the actuation of a first switch element upon the simultaneous actuation of the
first and second actuator buttons and the actuation of a second switch element upon the
simultaneous actuation of the second and third actuators.

In addition, if lid 110 is removed from portable electronic device 100, the portion thereof .
previously covered by the lid can be plugged into a connection portion of an adapter 20A to
electrically connect connector 150 of the portable electronic device to the adapter, as shown
in Fig. 30. Similarly to controller 20, adapter 20A is formed with a plurality of actuator
buttons 2121B, 2122A, 21228, 2122C, 2122D, start button 2224 and a selection button 2225,
and has an internal vibration setting unit, not shown, in a format similar to that of controller
20. A game or other program being executed proceeds in response to actuation of actuator
button 2121B, 21224, 2122B, 2122C and 2122D and the buttons 2224, 2225. The game
picture or other image is displayed on display unit 130.



first and second actuator buttons and the actuation of a second switch

el ement upon the simnultaneous actuation of the second and third actuators.
In addition, if lid 110 is renoved from portabl e el ectroni c device 100, the
portion thereof previously covered by the Iid can be plugged into a
connection portion of an adapter 20A to electrically connect connector 150
of the portable electronic device to #Re adapter, as shown in Fig. 30.
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body por tAlsemativsty, Bixed IR srnsnittee viceiver may he povitiedos thi cdntrolier drionamainon,

portabl e Gl SRR FolfY bEEmILLAEY be

In accordance with the invention, portable electronic device 100 may be

connected to a still video camera 184 employing an imager, such as CCD, or a so-called
digital camera by connector 150, as shown in Fig. 32. The still video camera includes a CCD
for imaging and storing as electronic information a picture formed by an imaging lens 185.
The still video camera is formed with a shutter button 186, a finder window 187 and an
adjustment knob 188.

When coupled with the still video camera, the portable electronic device stores
imaging data received therefrom in memory. The imaging data includes imaging date, time
and place, data that makes up and defined the imaged object, light exposure volume data
(shutter speed or light stop) and lens data. In addition to storing imaging data, the still video
camera can also be operated to reproduce the same setting as the imaging data stored memory

in the portable electronic device for a particular image.



connected to a still video camera 184 enpl oyi ng an i mager, such as CCD, or
a so-called digital canera by connector 150, as shown in Fig. 32. The still
vi deo ‘canera includes a CCD for imaging and storing as el ectronic
information a picture formed by an imaging | ens 185. The still video camera
is formed with a shutter button 186, 3 finder w ndow 187 and an adj ustment
knob 188. When coupled with the stil ?4vi deo camera, the portable electronic
device stores imging data received therefromin nenory. The inagi ng data

i ncl udes i magi ng eceord@nrwewahdlepnméonmbl@wkactrﬁmégweﬁl%waﬂ Phed the

| mged abhfiled tb h OBkalfs PARHILEIHITR A8, 4214 4 KcARAGAIe kiighHonsboP) and
| ens data. In ad to storing 1 maging data, the stil canera can
al so be popenaiﬁyenldiphpnespstadlﬁEHS)Vuacgmtcgéﬁt),i asghemn ithBigi Mgl'h@omubl& stored
menory in_the ectroni c
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connect & a ten-kePofiit 290 © HOOWitRIesDira3 it/ reepliSh of Rifedhation ighals clairé\mh
portabl e tel ephone or per sonal handi phone system (PHS) via connector 150,
as showPYFramFenngd 94 yhe lsphons sation oraArientrion eranPeted Wjee feienbene
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190 to have wirelfess transm ssion/reception of information sign
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Formed vt 4 8RR 0P ot ipIE et o Blefs BT B IEY LR 70"

i ncl udi nigfeamation mdtvaﬁee ofthe cquommdrpdrt ﬁommmﬁmxmmndhwce maaimtmgmd thdes a
di splay 191 for indi.cat.i ng input letters or digits by the ten-key unit and
i nf or mat FURSIRAT CSFYDR 48Y%-he counterpart portabl e communication device
that is acting as fripertsfseidi¢ deiRCRIOUS Bshndekd Efportabld@nimki€at®hect roni c
device 100 is connected to portable conmuni cation device 189, ganme or ot her
i nf or mat feyireskB3r gams or athes informatisnestered in the pprialle eleeteoniadevics @RBBanged wi t h
t he coun tabl e
ol oot r onr S aeH SAE el ARRTHAMER (A HBLRR B8 L8 NIA M ] BBt B

pl ayed beleotemic devicesodlya asoaalied twoeplaysr epxhbatetyptegamdan blerm«zé betywen twe ed
with the_gane are, dj ayed on.di.splay 130 0 ortabl.e .el ectronic

Gevi ce. TBAEE oS ihpleRBhONT ey 15PeS sttt Wil At ARl PepRRRle oni o
devi ce i GispldglilB0 6fiedch poRafile eRtRsHBEEAE: TN IADHhERGSEH hABdoHe s@teddd tiver t he

t el ephone n vvork such_as character marks or catch phrases stored in the
por t abl e Pextahl¢ plgcifenicdsyicedn addition toeame infarmatiprrrncdetrassmitisd/rersivsdioNgeni t he

two port ghltele Rivecik | RBh BeMabREr RS GH caR Phralss dtofed ifl@RTbiybIBg t he
usefi. Portable el ectronic device 100 can al SO store data such as name or
t el ephonélectronic device that can be sent when communication between the two portable

communication devices begins, such as for identifying the users.

Portable electronic device 100 can also store data such as name or telephone
numbers, such as in an address book, for specifying a counterpart portable communication
device, a variety of ID numbers, addresses and names. The portable communication device
can then call or initiate a transmission based upon the information stored in the connected
portable electronic device.

In accordance with the invention, a portable electronic device correctly display
a picture on the display means without régard to the orientation of the portable electronic
device relative to when mounted therein. Thus, the display or a portable electronic device
may optionally dfsplay graphical information without regard to the orientation of the portable
electronic device relative to the external equipment.

It will thus be seen that the objects set forth above, among those made
apparent from the preceding description, are efficiently attained and, since certain changes

may be made in carrying out the above method and in the constructions set forth without



nunbers, such as in an address book, for specifying a counterpart portable
communi cation device, a variety of |ID nunbers, addresses and nanes. The
portabl e comuni cation device can then call or initiate a transm ssion
based upon the information stored in the connected portable electronic
device. In accordance with the invention, a portable electronic device
correctly display a picture on the di sgbay neans w thout regard to the
ori entati%{} of the &%rtabl e electronic device relative to when nounted

t her ei n gdingdrom thespirit gndyscoge pithe iyentien, dlds injended dhay pi matier,coptitedrial | v
di spl ay gthaabévealesd Ll

portable el ectr onféﬁ%lge?é%in?g? ﬁ%@ﬂﬁy;ﬁ?ﬁ&%ﬁs Ce},}]%][g e%ﬁﬁ%%grﬁsqusg Lt“sﬁ | thus
be seen tﬁ&itnoﬁﬁbab@}tmgtssn@et forth above, anpbng those nmade apparent from
t he precedi ng descry pt ei&lfl I tt.ai ned and e cert
changes may be rnatdeIlt %ndl%gﬁ) rb gl ersm?uc{hﬁptthgﬁ%@)é”lﬂ%’fﬁ%s %fﬁ&“t?'ﬁpﬁﬁ%wvera

const r uct thegensgietant csp&cliﬁol\feaﬂums tof the idventiop Aerfelndgscribedrid sl ﬁi&bﬂhbﬁts 8hghescope
of the inventi | E nded that _all matter contained in the above
descr pt | BHPAAEDE iPenkSnRishyfs Aynaist oF EREVES ieht be T foral Hsrabesvmens
illustrative and not in alimting sense. It is also to be understood that
the following clains are intended to cover all of the geheric and specific
features of the invention hereindescribed and all statenents of the scope
of the invention which, as a matter of |anguage, m ght be said to fall

t her ebet ween. 26 WHAT | S CLAI MED: 1. A portable electronic device
adapted to be renovably connected to an external device, conprising:. a
housi ng havi ng an access opening therein; a display positioned within said
housi ng, and for displaying display information; and an electrical circuit
accomodat ed in said housing and having a term nal adapted to be connected
to said external device, said termnal being accessible via said access
opening in said housing, said electrical circuit determ ning a display
orientation of said display information on said display based upon a state
in which said portable electronic - device is connected to said external
devi ce.



2. The device according to claim1l, wherein said display information is
di spl ayed on said display in a first normal, upright orientation or in a
second inverted, upside- down orientation, relative to said housing. 3.

The device according to claim2, wherein said display information is

di splayed in a third sideways, horizontal orientation, relative to said
housi ng. 4. The device according 2 claim2, further conprising signal
generating nmeans for generating a signal indicative of whether said

di spl ay ¥HAAT X§ GBAIMIER: oul d be di splayed in said first, second, or another
orientation. 5. The ' [ | . i Si.ng
switch nmeans for ééter%dpﬁoﬁﬁgﬁvﬁﬁeg%ﬁé@ dgg%cég%%%g%l.tgyééerﬁﬁa%pﬁgﬁgﬁ O(s)ilﬂll d be
di spl ayegteinal daviict, tompiisinggecond, or ot her orientation based upon the

physi cal position of saiﬁl switch neans.. 6. . The device according to claim
1, further conpri &DABSINGNIYIRE FRASESS BERBE ¥ mount ed to said housing for
novenment between @ didplaitpodiidhéd Qﬁhﬁ%‘dﬁrﬂdﬂﬁng,adrﬂ foedisplayhg aRglag second
position exposing said term nal through said access opening, said termnal
bei ng adefprragtianpamk coupl ed with said external device via said access
openi ng when said_|i - EeS ' bt : ; devi ce
according to clai r%h fgcgﬁgir)(gfc#h:dg&f%n%gé#% ﬁgsgg%gggi ?g%’?ﬁﬂ%ﬂvég %%aer?l;smgdapt ed to
be conneadapgted toobesmindeated ©rsanl exthendl devintsaidseintindlibdingectassiblesvia saideedss 8.

The devi ce .accordi to cl.aim]., said portable el.ectronic apparatus further
conpr | o RgniAE i Bt Bhsin. il sRpea et REl R iy AR SRR ifae o
The devidisplaciaedrthatioh b0 s#il displa$ baywdaipeh A st i@l vitlich eid poreidie eledvalodr | s
supported on said |id nmenper, sajd, apparatus further conprising: 27 at

| east orfsVisRil§ W@?t%ﬂal%?’%?iﬁ@&?Y%cﬁ- sai d housing and in registration with
said at |east one ACt UafifgeviBGERIEing td QhinE 1 AMRrEiR Yaill AispBlydnRimb&dsls one
actuator when said lid nmenber is in said first position'is translated by
sai d at displayedomesaishdisplay isl acfmsnormel, apsgitiorigntation or inprsecapshinvastedcensidgt ng t o

claiml, ,wherein said, exterpnal,device is a video game device. 11. A
met hod f%Orwrﬂ?ré%ﬁméﬁnhrﬁlagwé?os%ﬁ“gl;}mfs%rmation on a display of a portable

el ectroni c devi ce hdaptHek devideaccwding abtipim 0y whatmdaidalisplayeiforinatién devi ce,
sai d por havi ng an access,

said poriahl Sheshione dovlce corshag, S nousiag haung an acces

di spl ay 4, The device according to claim 2, further comprising signal generating
means for generating a signal indicative of whether said displayed information should be
displayed in said first, second, or another orientation.

S. The device according to claim 2, further comprising switch means for
determining whether said displayed information should be displayed in said first, second, or
other orientation based upon the physical position of said switch means.

6. The device according to claim 1, further comprising:

a lid member pivotally mounted to said housing for movement between
a first position covering said terminal and a second position exposing said terminal through
said access opening, said terminal being adapted to be coupled with said external device via
said access opening when said lid member is in said second position.

7. The device according to claim 1, wherein said portable electronic
device is adapted to be connected to said external device when said lid member is removed.

8. The device according to claim 1, said portable electronic appaiatus
further comprising at least one actuator for inputting information by a user.
9. The device according to claim 8, wherein said at least one actuator is

supported on said lid member, said apparatus further comprising:
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i nformation; and an electrical circuit accommobdated in said housing and
having a term nal adapted to be connected to said external device, said
term nal being accessible via said access opening in said housing, said
met hod conprising the steps of: detecting a state in which said portable
el ectroni c apparatus is connected to said external device; determning a
di splay orientation of said display i#®formati on on said display based on

said detected result; II|n the,dis of i.d_di
i nformati on on sai & '@ i‘?ﬁe i)‘“{%h§ Pl%seﬁé‘l ﬁﬁwﬁb“lf‘%ﬂ"gﬁ? 5”’5?‘%%‘%‘%1”&% on.
12. Theaidret 1884 oa€ sttlog t 0 cIa|n111 mhereln sald di splay information is

di spl ayed on said display in a first nornal ght orientation or_in a
second inverted, upbegma @WPB%%MS&M%#F%@I!&@F&P@W dvhen said hid wmampsr isig,

The met hogdy %%Bﬂtxgﬂxstt&nﬁhéﬂ%%ﬁld a‘("ﬂ:‘iét%'n@ swittifleldER 1% sWitbpr mation is

dlsplayed In deways; rizontal orirentation relative to said
housi ng. The device according to claim 1, wherein said external deviceis a

video game device.

11. A method for displaying a display information on a display of a
portable electronic device adapted to be removably connected to an external device, said
portable electronic device cofnprising:

a housing having an access opening; _

a display positioned within said housing, and for displaying display
information; and

an electrical circuit accommodated in said housing and having a terminal
adapted to be connected to said external device, said terminal being accessible via said access
opening in said housing, said method comprising the steps of:

detecting a state in which said portable electronic appairatus is connected to

said external device;

determining a display orientation of said display information on said display

based on said detected result; and

controlling the display of said display information on said display based on the
determined display orientation.

12.  The method according to claim 11, wherein said display information is
displayed on said display in a first normal, upright orientation or in a second inverted, upside-
down orientation relative to said housing.

13, The method according to claim 12, wherein said display information is

displayed in a third sideways, horizontal orientation relative to said housing.
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