A DI SPLAY DEVI CE AND AN ELECTRONI C APPARATUS USI NG THE SAME BACKGROUND OF
THE INVENTION 5 1. Field of the Invention The present invention relates to
a display device having a display screen which is forned on a flat plate
surface by using a light emtting elenment typified by an electro

| um nescence elenment, and nore particularly relates to an electronic 10 .

apparatus usi t he dIS | ay device. 2. Description of Related Art In recent
years, wit FANESHEAY BEVRCE AN AN FIECTBANTC ARBABATES YSTNG MHE

telephone sets have been widely used. 15 In future, transm ssion of noving
pi ctures and transm ssion of a | arge vBAME: of information are expected. On
the ot her hand, through reduction in weight of personal conputers (PCs),

t hose adapted for nobile conmunication have been produced. Information
termnals called PDA originated in electronic 20 notebooks have al so been

produced in |arge quantiti esaehoun®l oF wsedNJEN®ashtion, with the
advance of display devices, nbsSt of those portabie i nformati on apparatuses

are equigpped Witdy @ of l1ale Wut&icﬁpl ay. Anong active matrix display
devi ces, manufacturing of 25 a |splay device by the use of |ow

e ) PP et B2 LA L nded 0 AUV 00 3 AT SIS SR RTHR | e

hereinafter) is pronote he use emmrMUr

advant ages | . .
9 a Elsplay screen which is formed on a flat plate surface by using
a light emitting element typified by an electro luminescence
element, and more particularly relates to an electronic

10 apparatus using the display device.

2. Description. of Related Art
In recent years, with the developmeﬁt in communication
technologies, portable telephone sets have been widely used.
15  In future, transmission of moving pictures and transmission of
a large volume of information are expected. On the other hand,
through reduction in weight of personal computers (PCs), thbse
adapted for mobile communication have been produced.
Information terminals called PDA originated in electronic
20 notebooks have also been produced in large quantities and widely
rlused. In addition, with the advance of display devices, most
of those portable information apparatuses are equipped witﬁ a

flat panel display.

Among active matrix display devices, manufacturing of
25 adisplay device by the use of low temperatu.re poly-silicon thin
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that in addition to manufacturing of a pixel, a signal line driver circuit
can be integrally fornmed around a pixel portion 5 in a display device.

Thus, it is possible to realize mniaturization and high definition of a
di spl ay device, and such a display device is expected to be nore w dely
used in future. For portable PCs, tablet PCs have been devel oped. As 10
shown in FIGS. 2A and 2B, a tablet PC conprises a first housing 201, a
second housfhln Xgansy siteyisobref @08ed 4 o @u I Tsdde POdnafterd) S pyopotédon 205
including a touch sensor, an axis of rotation 206, and a touch pen 207.
Wien usi ng The dseybbatalv MhpdrmataimhpalyablieticBg, TPBs yvadvanktkGes2fn dat a
can be input with 15 the keyboard 203 while | ooking at the display as in

other not etitek HACsagdbarowi {68 mahera 6HaF 884 €68 @ggﬁé@ia argiit;,ﬂaytnﬂ@t hout
usi ng the keyboard 203, as shown in FIG 2B, the display porition 205

 nel udi Ng_2atouoh c1eRtAf aH B UGN r60hed Srotitth Bi ! BbLREoRNE

first housing 201 in a conplicated Wway a covering t yboar

with theg fijyst aho&ggggagmde‘%cépr pﬂ{&dga'gl g_t;e#gi[)&o%ﬁe]%ﬁe:s, t%g;;éggﬁge hones

have been replace | i p  phones, an non t ng

two di spl ays, have been actively devel oped. .FIGS. 3A,_. 3B and 3C show an
i nt er nal siridl]é,l%ﬁu%%ﬁ%f]h% as"f%é‘]aﬁﬁﬂ quqlﬁ'ﬂé:ﬁéﬂn % & désplay fevichnofed
respectivehg. The flip phone shown in 2 FIGS. 3A to 3C conprises a first
housing 30159¢P & I GeGicaots exreshed gkephaympbet videdp3usadsiaond

di spl a ortion 304,
pray p future.

For portable PCs, tablet PCs have been developed. As
10 shown in FIGS. 2A and 2B, a tablet PC comprises a first housing
201, a second housing 202, a keyboard 203, a touch pad 204, a
display portion 205 including a touch sensor, an axis of
rotation 206, and a touch pen 207. When using the keyboard 203
in such a tablet PC, as shown in FIG. 2A, data can be input with
15 the keyboard 203 while looking at the display as in other
notebook PCs. Meanwhile, when characters and data are input
without using the keyboard 203, as shown in FIG. 2B, the dispiay
portion 205 including a touch sensor and the touch pen 207 are
used by rotating the first housing 201 in a complicated way and
20 covering the keyboard 203 with the first housing 201.

As for portable telephone sets, bar-type phones have
been replaced by flip phones, and among flip phones, those
having two displays have been actively developed. FIGS. 33,
3B and 3C show an internal side, an extérnal side and a lateral

25 side of a flip phone, respectively. The flip phone shown in
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a speaker 306, an antenna 307, a hinge 308, a keyboard 309, a m crophone
310, and a battery 311. As shown in FIGS. 3A to 3C, 5 a sub-display (the
second di splay portion 304) is provided as well as a main display (the
first display portion 303), and thus the tinme, a battery charge status, a
nmessage reception status and the |ike can be displayed on the sub-display
i nstead of on the main display (see Japanese Lai d-Open Patent Application
No. 10 20FL-GE35335tof3¢ compyilse)s aSEM@RNhJES iEHE 3I00VENTS&bbhé Hdwesing
above-descri bed conventional tablet PC, the first housing is required to
be rotat ed 3quad et @tisplely pdbtich oNNal fedord dlspaaiyefor@yohBms der to
use one display portion in different positions. Therefore, nmechanical
reliability ebeakle B8Bl, ehnPintEnh@VRiEd A%i0YPaH80 W kByBoEEaUSHHT 2
-sinple hinge, thus machine Iife is shortened.” I n the above-descri bed
portabl e t%{i%%%%n%e&10?0aﬁ&'23¥)a%'t@9xb§i aA@'sRo%sgha%I@é‘ds to 3C

or co the di

sub-di splay, control <circuits trolling each o sSpl ays are
necessagi | oV I Lng to the increase . i.n t unber_of . cogponents,
hnd thedi ng 23621 EBTay, (BRL S0 ne Hienia Boeain. 14T fR oS BRAreE o
Further, the.two displays. nake the first. hqusiing thicker 25 and al so
i ncrease t € o?fjr?emg?‘nt MAY éﬁ?‘@ fﬁ%’bﬁ&%ﬂ@gﬁ porgipR 303y apdiHuas
foregoing, it is a general object of the invention to provide a display
devi ce havitll?g {:medigdy%fygexmiql@rge status, a message reception status

and the like can be displayed on the sub-display instead of on

the main display (see Japanese Laid-Open Patent Application No.

10 2001-285445, for example).

SUMMARY QF THE INVENTION

In the above-described conventional tablet PC, the

first housing is required to be rotated around the axis of

16 rotation in a complicated way in order to use one display portion

in different positions. Therefore, mechanical reliability of

the tablet PC is lowered as compared with a PC using a simple
hinge, thus machine life is shortened.

In the above-described portable telephone set

20 comprising both a main display and a sub-display, control

circuits for controlling each of the displays are necessarily

provided, leading to the increase in the number of components,

. and the increase in volume and cost of the portable telephone

set. Further, the two displays make the first housing thicker

25 and also increase the volume of the portable telephone set.
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reduci ng the nunmber of conponents and vol une and inproving nechani cal
reliability. It is another object of the invention 5 to provide an

el ectroni ¢ apparatus using such a display device. To solve the
above-descri bed probl ens, according to the invention, a dual em ssion

di splay is used, which serves as both a main display and a sub-displ ay.
The dual enission display allows an electronic apparatus to have a high
reliability 10 w Thoviewsiinghae fonmpyotageditdissaofenetal icknjeck oifsphay
devi ce according to the invention conprises a light emtting el enent
fornmed overiavenghonttiapeoisaevedisphayr@deicahareny twegdisphiemst vrilkght
emtting elenent is emtted to the light transm ssive substrate side and

to the 15 oppastiggsStHe hafRbee! o$0 RmpoRd@eNahd I¥Siuml SRAGYiapEHeEagand
a second display surface, and a first display screen forned on the first

di spl ay sur ' r;08, :aS; 48, S€ i A :
second’ di st aran Tt FA B ARG S JE L IR, SEHEER oL T infnkita
conpri sgs Loht _emtting el epent fornmed over a. light transnssive
Cobetr o, TP ERaY af Uidd s BRI S Bt Mlar TRV el G ¢ e
light transm ssive_subsirate side and to the_ opposite side thereof so as
to forma first di EBI’%@I% F?‘&c@b%ﬁﬁ' S CRERRY p&?%%ﬂ}le&? SBPFIELING P EPE st
di splay screen fornmed on 25 the first display surface is larger than a
second di sptAYeREI¥ena duabemigsdon GbsrbavAS ¥sedl Rhiah parves Asbephay
devi ce according to the invention conprises .

a main display and a sub-display. The dual emission display

allows an electronic apparatus to have a high reliability
10 without using a complicated axis of rotation.
A display device according to the invention comprises
a light emitting element formed over a light transmissive
substrate, wherein light from the light emitting element is
emitted to the light transmissive substrate side and to the
15 opposite side thereof so as to form a first display surface and
a second display surface, and a first display screen formed on
the first display surface is as large as a second display screen
formed on the second display surface.
A display device according to the invention comprises
20 a light emitting element formed over a Jight transmissive
substrate, wherein light from the light emitting element is
emitted to the light transmissive substrate side and to the
opposite side thereof so as to form a first display surface and
a second display surface, and a first display screen formed on

25 the first display surface is larger than a second display screen
4



alight emtting elenent formed over a light transm ssive substrate,
wherein light fromthe light emitting elenent is 5 enitted to the |ight
transm ssive substrate side and to the opposite side thereof so as to form
a first display surface and a second display surface, and a plurality of

di splay screens are fornmed on either the first display surface or the
second display surface. 10 In the above-described display device according
to the invEprmed, orhthe| ghtordi displayl smefdcany enit white light and a
color filter may be provided on the side of the first display surface. In
t he above-descri bed display device seafdinty tioo theeinkbntN¥RNELAPritBE
first display surface and the second display surface may be fornmed of a

plurality od bLight emiiftiting elERH®E r&aNLAJodbll & eNigm £54R8mERLRES. | N
t he above-descri bed display device according to the invention, the scan

direction Ghubderdtd Stuklbeplay1Pehechrdiing bt LheLelq  Lonihat 107 the

second di splay screen. In the abOve-descri pl ay devi ording to

compr i 58 & TSR voc R LIRL VR RieRE AU BaREeer e Gl FSTERET Ver

conprise a signal |ine dri ¢i Feul : _ & 8river
The. above. GURT Ha Shden FAS2aEE, €2 25 ko Al A LFRE 1ARAAK PHFRES BB i se
a volatile storage. neans and a swi tching :
a second display surface, and a plurality of display screens
are formed on either the first display surface or the second
display surface.
10 In the above-described display device according to the
invention, the light emitting element may emit white light and
a color filter may be provided on the side of the first display
surface.
In the above-described display device according to the
15 invention, the first display surface and the second display
surface may be formed of a plurality of light emitting elements
having different emission colors.
In the above-described display device according to the
-invention, the scan direction of the first display screen may
20 be different from that of the second display screen.
In the above-described display device according to the
invention, the first display screen and the second display
screen may comprise a signal line driver circuit in common and

the signal line driver circuit may have a switching means for

25 changing the scan direction.
5



means for changing the reading order of data stored in the volatile
storage neans. 5 In the above-described di splay device according to the

i nvention, the first display surface and the second display surface may be
sandwi ched between at | east two polarizers having different polarization
di rections. The above-described display device according to the 10

I nvention may conprise a signal line driver circuit capable of arbitrarily
sel ecting a signal Thien@bovemdesginibead Wdispllay gleaticd iamsomwdkiendimgtba t he
first display screen and the second display screen, and capabl e of

out putti ng dmvembhijensiggnabmpoiséheveilghal el $ieraddmednishen@koyei derenybed
di spl ay device according to the invention, a photoelectric converter is

provi ded onmeahfiefopr chhaghngf thle rkladihgdictdedy iCr&fih adebid® s£CERM
di spl ay screen. An el ectronic apparatus according to the invention

conprises aybigPii18nktbinge chegyt formed on a light 20 transm ssive
substrate, a first housing and a second housi ng which are connected to each

other sg as to be ysge 1N phen.. ot and cl osed position,

i pl ay reans mountadcrs S AT Bl B e FLIS e RS R Frc

light emtting elenment,. to_the ILght transnissive supstrate side and the

opposi te side %E%%%%f95?35%15§tt%9?8}ﬂ¥a$?F pe grRg| Bhesirrard §ﬁﬁp aecond

display 6 surface, a detecting neans for detecting a signal correspondi ng
W

to the angl ¥HeA9REAYi e SARAVEChEdNelgresRiat Heasde big nkasiixprs having

different polarization directions.
The above-described display device according to the

10 invention may comprise a signal line driver circuit capable of
arbitrarily selecting a signal line from a plurality of signal
lines extending on the first display screen and the second
display screen, and capable of outputting an image signal to
the signal line.

15 - In the above-described display device according to the
invention, a photoelectric converter is provided on either or
both of the first display screen and the second display screen.

An electronic apparatus according to the invention
comprises a light emitting -element formed on a light

20 transmissive substrate, a first housing and a second housing
which are connected to each other so as to be used both in open
position and closed position, a display means mounted in the
first housing, which emits light from the 1light emitting element
to the light transmissive substrate side and the opposite side

25 thereof so as to forma first display surface and a second display
6



and a switching neans for changing the scan direction of the display neans
I n accordance with a signal output fromthe 5 detecting neans. An

el ectroni c apparatus according to the invention conprises a light emtting
el enent formed on a light transm ssive substrate, and a display neans for
emtting light fromthe light emtting elenent to the |light transm ssive
10 substrate side and the opposite side thereof so as to forma first

di spl ay surfatéagpd adstechiinginsgsiresy feourdedemt Mirraedigmal torsbsgbafiiay
screen forned on the first display surface is as |large as a second di splay

screen fornmed dne tdhaylseberdednstha)firet hateinkbahd A& HdDNL haRBARGL US
according to the invention conprises a light emtting elenment fornmed on a

light = tranandssi ¥%i 66Rsh§ dhdans b G iy BANS I BPldtids birdfbe from
the light emtting elenent to the Iight transm ssive substrate side an

the oppositgighigyt hehael 150 e?écé:?dérf’éé“ ifh b rsg.ltgn ilsp&f‘éc’?@é”a@&% gpd a

second di splay surface, wherein a plurality of Splay screens are ftornmed

on eithey tfg LiLsk HLQHL""Y surface or the second display surface. An
el ectroni ¢ apparatus according to the invention includes a personal
conputer, a video égnera, a digital canera, 25 a _portable comunication

tool and the |ike BHcIFISICH FPRINDF IS e8COgAIPYa\ S cEaRningRRtion

el ectronic agrﬁar atus according to the invention may
comprises a light emitting element formed on a 1light

transmissive substrate, and a display means for emitting 1ight

from the light emitting element to the light transmissive

10 substrate side and the opposite side thereof so as to form a

first display surface and a second display surface, wherein a

first display screen formed on the first display surface is as

‘large as a second display screen formed on the second display

surface.

15 An electronic apparatus according to the invention

‘comprises a light emitting element formed on a light

transmissive substrate, and a display means for emitting light

frﬁm the light emitting element to the 1light trans'missive

substrate side and the opposite side thereof so as to form a

20 first display surface and a second display surface, wherein a

plurality of display screens are formed on either the first
display surface or the second display surface.

An electronic apparatus according to the invention

includes a personal computer, a video camera, a digital camera,

25 a portable communication tool and the like each of which
7



conprise an electrical storage neans and a light enmission control neans
for lighting a display screen when the electrical 5 storage neans is
charged. The above-described Iight em ssion control neans nay be added
with a function for lighting or flashing a display screen or an inverted
di spl ay screen whose contrast is inverted fromthat of a normal display
screen, or a function for lighting 10 a pixel which is less in

det eri or at i @empIThees | 8, displayi ghreemni ssi on control neans may be added
with a recording nmediumon which is recorded a control programfor
lighting or flashi Ag ebedisphiy appeitusateoedingitdatid inventhiothnhe
recorded a control programfor lighting or flashing an inverted display 15

screen whossommida@sini lletiafildd fFtypddineind ARG i Dl A¥miSELERN, OF
a recording mediumon which is recorded a control programfor lighting a

pi xel whi Codsolp e oEb e 1Y QiAlia d b £PBLEALLAAL AL BbLec Lebephone

set having a sub-display, the two “disp nhi bt reduction rn vo and

20 cost5of é{ﬁiéﬁéf Iéﬁ#tfée§$%€§%§et. Meanwhi l e, in a conventional tablet

PC, the use splay r in a conplicated way causes a | ow
mechani cal reliabi}lity.. Accqrding t he i nvention, a dual em ssion
di spl ay functions %éeaaBPﬁ?égﬁﬁﬁrgPegiibgﬂ§seﬁﬁﬁs%ﬂﬁscaﬂtEPéc??ﬁﬂ?cma§5

apparatus which is_reduced in volune and cost and exhibits an 8 inproved

mechani cal 913459 ivith & Hangkirrvier 1w tnorscRf brslohngra THis NGS

screen or an inverted display screen whose contrast is inverted

from that of a normal display screen, or a function for lighting

10 a pixel which is less in deterioration. That is, this light

emission control means may be added with a recording medium oh

which is recorded a control program for lighting or flashing

a display screen, a recording medium on which is recorded a

control program for lighting or flashing an inverted display

15 screen whose contrast is inverted from that of a normal display

screen, or a recording medium on which is recorded a control

program for lighting a pixel which is less in deterioration.

In a conventional portable telephone set having a

sub-display, the two displays inhibit reduction in volume and

20 cost of the portable telephone set. Meanwhile, in a

conventional tablet PC, fhe use of one display rotated in a
complicated way causes a low mechanical reliability.

According to the invention, a dual emission display

functions as a plurality of displays and thus an electronic

25 apparatus which is reduced in volume and cost and exhibits an
8



FIG 1A is a front elevational view of an enbodinent 5 node of the
Invention. FIG 1B is a rear elevational view of the enbodi nrent node of
the invention. FIG 1Cis a side elevational view of the enbodi nrent node
of the invention. 10 FIG 2A shows a conventional tablet PC in open
position. FIG 2B shows the conventional tablet PCin closed position.
FIG 3A shows an internal side of a conventional portable telephone set.
15 FI G 3B $hpvevad msthanitali delbdbibitgoomrnbeoaahiepodt abl e tel ephone
set. FIG 3C shows a lateral side of the conventional portable telephone.
set. FIG 4A shows a tablet PC of the invention in open 20 position. FIG
4B shows the tablet PC of the invention in closed position. FIG 5A shows

an internal side of a pongahFepkstrphosan 69!k bRRwiNEENtion. 25 FIG 5B
shows an external side of tThe portabie tetephone 9 set of the invention.

FIG 5C shows a | apegal 191 48 QffLBﬁtDB&E@QEEOLQHEQEQQEofs85 QbiEment

i nventi on.
5 mode of the invention.

FIG. 1B is a rear elevational view of the embodiment
mode of the invention.
FIG. 1C is a side elevational view of the embodiment
mode of the invention.
10 FIG. 2A shows a conventional tablet PC in open position .-
FIG. 2B shows the conventional tablet PC in closed
position.
FIG. 3A shows an internal. side of a conventional
portable telephone set.
15 FIG. 3B shows an external side of the conventional
portable telephone set.
| FIG. 3C shows a lateral side of the conventional
-portable telephone set.
FIG. 4A shows a tablet PC of the invention in open
20 position.
FIG. 4B shows the tablet PC of the invention in closed
position.
FIG. 5A shows an internal side of a portable telephone
set of the invention.

25 FIG. 5B shows an external side of the portable telephone
: 9



FIG 6 is acircuit diagramof a source signal line driver 5 circuit. FIG
7 1is acircuit diagramof a gate signal line driver «circuit with a
decoder. FIGS. 8A and 8B show a display panel with a built-in sensor. 10
FIG 9 is a block diagramof a display controller. FIGS. 10A and 10B show
an enbodi ment of a dual emi ssion display device. FIGS. 11A and 11B show a
video canera using the invention. 15 FIGS. 12A to 12D show a digital
canera usi ngethef theemvenmti¢nGS. 13A and 13B show a wri stwatch

communi cation tool using the invention. FIG 14 is a block diagramof an
el ectroni c appar at B3G.29C ustiows taheakeyalt $0fe ¢ @hel pArshdWe BcpepBbnel an
active matrix light emtting device. FIG 15Bis a timng chart of the

sane. FI G 46A shovkeaipb&eti®h. an active matrix light emtting 25 device.
10 FIG 16Bis a timng chart of the same. FIGS. 17A to 17C show an

embodi ment nmode of pirRe ¢ PYYNE LB £ B1hTHAGE aWodiStd 191 BRI AR Sriver
b circuit.
FIG. 7 is a circuif diagram of a gate signal line driver
circuit with a decoder.
FIGS. 8A and 8B show a disp;ay panel with a built-in
sensor. | |
10 FiG. 9 is a block diagram of a display controller.
FIGS. 10A and 10B show an embodiment of a dual emission
display device.
FIGS5. 11A and 11B show a video camera using the
invention.
15 FIGS. 12A to 12D show a digital camera using the
invention.
FIGS. 13A and 13B show a wristwatch communication tool
using the invention.
FIG. 14 is a block diagram of an electronic apparatus
20 using the invention.
FIG. 15A shows a pixel of an active matrix light emitting
device.
FIG. 15B is a timing chart of the same. -
FIG. 16A shows a pixel of an active matrix light emitting

25 device.
10



FIG 18 is a schematic diagramof a dual em ssion display 5 device. FIG
19 shows a pixel of a display device of the invention. FIG 20 is a bl ock
di agram of an el ectronic apparatus using the invention. 10 FIG 21 is a

bl ock diagram of a display controller. FIG 22 shows an el ectronic
apparatus using the invention during charging. FIG 23 shows an exanpl e of
a pixel circuit using the invention. 15 FIG 24 shows a dual em ssion

di spl ay panel usinflthel6Bnienti bhningTeheED OESURE PFA@N. OF THE | NVENTI ON

[ Enbodi nent Mobde] 20 Al though the present invention will be fully described
by way of exanpl e RILGH. ridRetende shovwlan enisodbeayt mgddrafithgsinventisnt o be
under st ood that various changes and nodifications wll be apparent to

those skillfdl the tdesards démiefimsraridess otherw se such changes and
nodi fications depart fromthe scope 25 of the invention hereinafter

defined, they shoufdgbag id é@é‘ﬁérﬂé‘@i@‘&:@%x@ﬁ! @Edd\%l‘@ﬁﬂs@l‘%ﬁ?&ﬂs?ﬂ§h
reference to FIGS. 1A to 1C, Enbodi nent de of the invention wl

describgd hgggimafter. FIG 1Ais a view of a di splay device according to
the invention, seen froma first

FIG. 19 shows a pixel of a display device of the
invention.
FIG. 20 is a block diagram of an electronic apparatus
using the invention.
10 FIG. 21 is a block diagram of a display controller.
FIG., 22 shows an electronic apparatus using the
invention during charging.
FIG. 23 shows an example of a pixel circuit using the
invention.
15 FIG. 24 shows a dual emission digplay panel using the

invention.

DETAILED DESCRIPTION OF THE INVENTION

[Embodiment Mode]
20 Although the present inventienuwill be fully described
. by way of example with reference to the accompanying drawings,
it is to be understood that various changes and modifications
will be apparent to those skilled in the art. Therefore, unless
otherwise such changes and modifications depart from the scope

26 of the invention hereinafter defined, they should be
11



5 display surface, FIG 1B is a view of the sane seen froma second

di splay surface, and FIG 1Cis a side elevational view of the display
device according to the invention. In FIGS. 1A to 1C, the display device
of the invention conprises |light transm ssive substrates 101 and 102, and
di splay screens 105 10 to 108. A display screen 105 is provided on the
first display surface, and display screens 106 to 108 are provided on the
second di sptagstunthaed. adrbatngcinecliztied 19Besdin 104 for driving the

di splay screens 105 to 108 are nmade up of TFTs and provided -on the |ight

transm ssive subst watde eferéiiceme@cricgnahaapd 18, apmpBhkifbnei #68L 8&€
input to the driver circuits 103 and 104 through FPCs (Flexible Printed

G rcuits) 190e anflehid 2611100 Ed Hed hdFe ﬁ%&%gﬁﬁ%&% sHbsLfate

101, and thereby drive the display screens 105 to | splay Screen
105 on the §frsdg Lf 0 displ.ays an pnmage by usin .
substanti al | yat h%a%\i%f' éﬁégigtehag&??? s?néj&;%g%}%§ngﬁ?#ﬁ8gﬁ ﬁ\%%%%ﬁ?ﬂ& fipgt

di spl ay -scree 6.1 108 the.second disp]ay surface occupy a part of
the secénd %%%@8 SuL] SCeP f% cﬁrbs bF@V&ﬁWi%EE? TS Sy yomEheedrRel ay
scréen 105 ggglbe used as a main diiglay and_the display screens 106 25 to
108 can. be YEIRILRE SWHEafiegpPRESFIGn ¥ ds epside rkaaielonad wiewmof, thae
reception status of the radio wave, and the tinme are displayed on the

di spl ay scréeiRlanaevigr agrarddag tespextinvenyioHoweliarFI@SsplatediCont ent

Is not limted to these and other content can be displayed. Further, the
nunber the display device of the invention comprises light

transmissive substrates 101 and 102, and display screens 105

10 to 108. A display screen 105 is provided on the first display

surface, and display screens 106 to 108 are provided on the

second dispJ.ay surface. Drivercircuits 103 and 104 for driving

‘the display screens 105 to 108 are made'up of TFTs and provided

on the light transmissive substrate 101. An image signal and

15 a control signal are input to the driver circuits 103 and 104

through FPCs (Flexib;l.e Printed Circuits) 109 and 110 each

connected to the light transmissive substrate 101, and thereby
drive the display screens 105 to 108.

The display screen 105 on the first display surface

20 displays an image by using substantially the whole of the first

display surface. Meanwhile, the display screens 106 to 108 on

. the second display surface occupy a part of the second display

surface to display an image. Accordingly, the display screen

. 105 can be used as a main display and the display screens 106

26 to 108 can be used as sub-displays. In FIG. 1B, a received
12



5 of sub-display screens is not limted to three as showmmn in FIG 1B, and
one or nore display screens can be provided arbitrarily. As for a part of
t he second display surface, on which no inage is displayed, a black display
may be kept on or a black matrix may be provided on this part, or the part
may be covered 10 with a material of the housing when the display device
is put in the housing. It is to be noted that the nunber, the formand the
size of sup-Brkhl hheFesntigne statud oft ddet vadianphve. shodnthe Bl 1B,
and can be determned arbitrarily. The em ssion color of 15 the main

di spl ay scraea ddspdlayedbeoseltrt ediapbatr asdteend-olo6exanpt g, andenliagwhite
light emtting elenent is used for a light emtting elenent of the display

devi ce, a fuéspectorely splywevay, e gierdywsaasbmredther srons di sl eyaseseen
by using color filters, and a white display my be perforned on the

sub- di spl aYtﬂ@sé%rrﬁﬁﬂﬁhé&:té&%eﬁ'@'dlﬂl o8l @spldf&d s PIAEIdRL ithel MumﬁeJ:' ght
emtting elenment including a plurality of em ssion colors nay be used. The

di spl ay 5deV6§%u%C-Qﬁrs‘E)'l'&?'h§é85EQﬁs':ﬂsvﬁ%tt' eﬂmﬂ'gg&re&%ﬁ c@PQNE; anb#tét “in

driver circuit, though rrver circuit necessaril

| | An LSI
Lt petd 1 ahBtod 3R e €8 BT ay Hotetng Pgﬁlr‘??%‘QEPy&%%{j?oefPa‘fsarﬁfgo The

di splay portion is, n | i mted to an active matrix type using poly-silicon
TFTs, and an actid® %&’frar P a5 &5 dhsy seronshddsPFRTsSHF£acBasspvhich

no image is displayed, a black display may be kept on or a black
matrix may be provided on this part, or the part may be covered

10 with a material of the housing when the display device is éut
in the housing.

It is to be noted that the number, the form and the size
of sub-display screens are not limited to examples shown in FIG.
1B, and can be determined arbitrarily. The emission color of

15 the main display screen can also be selected arbitrarily. For
example, when a white light emitting element is used for a light
emitting element of the display device, a full color display
may be performed on the main display screen by using color
filters, and a white display may be performed on the sub-display

20 screens without using color filtérs. Alternatively, a light
emitting element including a plurality of emission colors may
be used.

The display device according to the invention described
above has a built-in driver circuit, though the driver circuit

25 is not necessarily implemented in the display device. An LSI
13



5 matrix type may al so be used. FIG 18 is a schematic di agram of a dual

em ssion display device according to the invention. In FIG 18, the

di splay device conprises light transm ssive substrates 1801 and 1802, and
transparent or quasi-transparent el ectrodes 1803 to 1805 10 and 1809

I nt erposed between the two substrates. Light emitting elenents 1806 to
1808 are sandwi.ched between the el ectrodes 1803 to 1805 and 1809. On a

surface of e 1§ innded xehis JAR oxs ghshint maygbe, akbpehed dizegtiniont o
1812 are disposed. Wen the light-emtting elenments 1806 to 1808 emt a
white |ightd ght typnspdseivei spbayrata. beAbeo f divedisplElyepbrtsonl ight
emtting surface and a white display can be perfornmed on the second |ight
emtting sirdtaddnitied ¢ol an dctiee maneinatypreasing pbyy-pidycdadreng, t he
light emtting elenents 1806 to 1808 may include a plurality of em ssion

col ors. |n arte dmtderivaset?k theps aleisg! AfoiShéhs Preysdopna egsls Phet he
first light emtting surface and the second light emtting surface. For

the |igbt nfdlrtixd NGl Bt IS0 tpsdPB08, 1ight emtting el enents
typified by electro |um nescence (EL) el enents are used. According to such

Cofiructure, Lhe ket 98 seoRalallay d1Sioat of S 890, RGN Eep
3, 200! et R N e GRS, AR el eSS
and 410 device comprises light transmissive substrates 1801 and 1802,
and transparent or guasi-transparent electrodes 1803 to 1805
10 and 1809 interposed between the two substrates. Light emitting
elements 1806 to 1808 are sandwiched between the electrodes 1803

to 1805 and 1809. On a surface of the light transmissive
substrate 1801, color filters 1810 to 1812 are disposed. When

the light emitting elements 1806 to 1808 emit a white light,

15 a full color display can be performed on the first light emitting
‘surface and a white display can be performed on the second light
emitting surfacé. The color filters are not necessarily
provided and the light emitting elements 1806 to 1808 may

, inqlude a plurality of emission colors. In the latter case,

20 the same color is displayed on each of the first light emitting
surface and the second light emitting surface. For the light
emitting elements 1806 to 1808, light emitting elements
typified by electro luminescence (EL) elements are used.

According to such a structure, the dual emission display device

25 can be achieved.
14



5 for connecting the first housing 401 with the second housing 402, a
keyboard 403, a touch pad 404, a nmain display screen 405, sub-display
screens 406 to 408, and a touch pen 411. Since the sub-display screen 406
i ncludes a touch sensor as described in the related art, users can enjoy
t he advantage of the tablet 10 PC by using the touch pen 411. In the
conventional tablet PC described in the related art, the display device
conpri ses only oneWitdprgfepencieotocal@iGSt A rand 4Ry ian eobaddeheartomodet he
axis of rotation in order to use the display portion for both a main

di splay ando& thkl énvéhtdoap| ajichn dsheapgsihiadi nenta negieiehorn, | @ikl Ghe 4A
and 4B, however, the conplicated axis of rotation described in the

rel ated artdescgibpanserhevtabipe Ut nhdwif i $AIGRY. daviae@ 2B cbhgrigeention
shown in FIGS. |Ato 1C, and only the hinges 409 and 410 are required.

According ta susbt hsddittd Wed, bh8eRBnAELRBARI G %ﬂ ir?ag{é}éé Yoo iaGly S0

acknowl edged as a problemin the conventional "t t can be enhanced.

. ' f abl | eph '
[ho di ol oy G6u Cenere R T th etitq AEEHR Ene ReRBRE RolRal"] 10

the display device o I nventi on. e P
FIGS. 5A to cogprises.a first, 25 housj 501, a second housing 502, a
first displ %@gséar g‘%ﬁ*’%ﬁﬁ? 4[3%' & E%'&Sﬂ(?acd ggﬁaya g‘(‘f‘r"é’eﬁlgﬁ aY FIHRTY 48Pspl ay
screen 505, aB Sgea er 506, an antenna 507, a hinge 508, a keyboard 509, a
ni cr ophone 4B I4ARLAY Banests 499 te 1488 . sRA g oughipse $hbw SHRGhtdenal

side, an external side, and a |ateral side of the
sub-display screen 406 includes a touch sensor as described in

the related art, users can enjoy the advantage of the tablet
10 PC by using the touch pen 411.

In the conventional tablet PC described in the related
art, the display device comprisés only one display portion and
the housing is rotated around the axis of rotation in order to
use the display portion for both a main display and a tablet

15 display. In the embodiment mode shown in FIGS. 4A and 4B,
however, the complicated axis of rotation described in the
related art is di_spensed with by using the display device of
the invention shown in FIGS. 1A to 1C, and only the hinges 409
and 410 are required. chording to such a structure, the

20 mechanical reliability which is acknowledged as a problem in
the conventional tablet PC can be enhanced.

FIGS. 5A to 5C shows an embodiment mode of a portable
telephone set using the display device of the invention. The
portable telephone set shown in FIGS. 5A to 5C comprises a first

25 housing 501, a second housing 502, a first display screen 503,
15



5 portabl e tel ephone set, respectively. The display device of the

I nvention is nmounted in the first housing 501. Accordingly, the first
housi ng 501 of the display device according to the invention can be
reduced in thickness as conpared with that of the conventional portable

t el ephone set shown in the related 10 art, in which the two display
devices are mounted. The nunber of sub-display screens is not limted to
two as shodnSeRorfllisplagngceaenos0ihr @e tdvindodd spilayli spregn s80®ena nay
be used. Although the tablet PC and the portable tel ephone set 15 are
descri bed ispedkerchdhodi aemniotes 502, | aViehidOs08, Nnat kegkchdi 58dY a
applied to these, and can be applied to electronic apparatuses using

various di splegyoplevie el 0, Samid asbatbBhy 811Vi deawsamy 258 Gndi 5al sgager a,
a portable DVD (Digital Versatile Disc), a portable TV, and a gane

machi ne. 2Canh ErtadimEntsill Wahhek8E2n80C81 40, A £ 1 L0 AN oW Lhebe

made on a source signal line driver circuit used for the display devices

O ohl' oy St oL ORAHIE S AU AUANCAIYT DRRD 3198391 aBRabloor, |

di splay device in the invention, the I'nages are di's

ot o e OB 0T o BRPRE o s SIS 80 b oo o
which the SSLESLS e shl'Se tho! HEa0i5D' BLudSy SScokaing oVems o™
invention can be reduced in thickness as compared with that of
the conventional portable telephone set shown in the related
10 art, in which the two display devices are mounted.
The number of sub-display screens is not limited to two
as shown in FIG. 5B, and one or three or more sub-display screens
may be used.
Although the tablet PC and the portable telephone set
15 are described in this embodiment mode, the invention is not
exclusively applied to these, and can be applied to electronic
apparatuses using various display devices, such as a PDA, a
video camera, a digital camera, a portable DVD (Digital
Versatile Disc)}, a portable TV, and a4 game machine,
20
[Embodiment 1]
With reference to FIG. 6‘, explanation will be made on
a source signal line driver circuit used for the display devices

of the invention. Since images are displayed on both sides of

25 the display device in the invention, the images are displayed
16



5 1line driver circuit is formed as shown in FIG 6. A source signal line
driver circuit showmn in FIG 6 conprises a shift register 601, a NAND
circuit 607, a buffer circuit 608, and anal og switches 609 to 612. The
operation is explained hereinafter. The shift register 601 is fornmed with
10 a series of DFFs 602, each of which ,conprises clocked inverters 603
and 604 and an inverter 605. A signal |s I nput to the DFF 602 froma
ternmnal SSP® aR@POSAtef cfiEgctéonse ¥ipgwéngenfrdFF the02opposlidek sidmal s
(CL and CLK). A switch 606 is controlled by a SL/Rto select whether to
transfer a rfare t hephsiceten dite cttiageo Hithecsdihwes asequdt chénged Wien
the precedent stage is selected by the switch 606, a pulse is transferred

fromleft deperiding amdheenitdiet SoSEHGENh5ER0EhE SsELLERL 8F, vdepiliSe 1S
transferred fromright to left. These pulses are transferred to the NAND

circuit 60Thud), amﬁthhedléﬁlh?edéb'iééroﬁ'ﬂ'i%“ltrw@(?ﬁl% drg %%u@r@% 80ghQe
swtches 609 to 612. | mge si gnal s are sanpl ed through the anal og

swi tches 603rd SR ALAEANS oL e %,Eeéogg C&a&fgr% bgesgSi to sS4 In

this manner, the switch 606 en elrrae reC|onto ‘change to

the left or right,,a i.gnal | i ne_ dr.iver C|rcu|t
applied to the duat g‘%l%g:éo%ggagi il% gﬂ o e . Rt v R e g'f(["jls {?o be
not ed t hat csoﬂlh driver be forned on a_light transm ssive

substrate By Gsing - TFf §“‘ :}:n"‘:l_e§ll 8 o0 R NANR; E’Frr‘FP«Bt &P TanaLkrtRey be

attached
, circuit 608, and analog switches 609 to 612. The operation is

explained hereinafter. The shift register 601 is formed with
10 a series of DFFs 602, each of which comprises clocked inverters
603 and 604 and an inverter 605. A signal is input to the DFF
602 from a terminal SSP and transferred to the subsequent DFF
602 by clock signals (CL and CLK). A switch 606 is controlled
by a SL/R to select whether to transfer a pulse to the precedent
15 stage or to the subsequent stage. 'ﬁhen the precedent stage is
selected by the switch 606, a pulse is transferred from left
to right, and- when the subsequent stage is selected, a pulse
is transferred from right to left.
These pulses are transferred to the NAND circuit 607
20 and then to the buffer circuit 608 to drive the analog switches
669 fo 612. Image signals are sampled through the analog
switches 609 to 612 and transferred to source signal lines S1
to S4.
In this manner, the switch 606 enables the image

25 direction to change to the left or right, and the source signal
17



5 directly on a light transm ssive substrate. [Enbodi ment 2] FIGS. 15A and
15B show an exanple of a light emtting display device using tinme gray
scale. FIG 15A shows a pixel 10 for driving a light emtting el ement 1503
by using tinme gray scale. The pixel conprises a driving TFT 1502, a storage
capacitor 1505 and a switching TFT 1501 as well as the light emtting

el enent 1503. A gate of the switching TFT 1501 is connected to a gate

si gnal |inelize dpAwrTtdibrgait camgbel applhiced ToGthe dalylemikbdonndishiag TFT
1501 is turned ON and data on a source signal line Sl is witten to the
storage capieviay dbGhe dntrentgiadre, ofitt he €6i BengotEd 4RO2. sWBBRNatIRer
driving TFT 1502 1is turned ON, a current is supplied froma power supply

line VI taihmit ghy wiIEbkned Gh MBIYhd 20AnkhieudRd @%foé{t@%ﬂﬂlﬁ&
1502. This state is held until the next: vvrltlng i s done.

timng chartrs, LhTEsEr iy 68! Sonddl Wl 78 Qf%i‘tnsfg{%t{tsbé' %?t?%f%égsca' e

I s taken as an exanple ough e invenfion I's not ex rve ed to
4-bit. gne d o) our . sub fra to SF4. The sub-f rames
SF1 25 to SF4 eagﬁllncluge dr%%%ns W? Eriods) Tal to 18

Ta4, and sustain periods (lighting perlods) TsI to Ts4, respectively. Wen

t he ratio between the sustain periods Tsl : Ts2 : Ts3 : Ts4 is set equal
to 8 : 3 0[]‘;,& each b|t corresponds to each sustain period, thus tine
gray scal e Aded. 5 The address periods emt no Ilght at this

tinme, and perform onlg
, IG 15A and 15B show an example of a light emitting

display device using time gray scale. FIG. 15A shows a pixel
10 for driving a light emitting element 1503 by using time gray
scale. The pixel comprises a driving TFT 1502, a storage
capacitor 1505 and a switching TFT 1501 as well as the light
emitting element 1503. A gate of the switching TFT 1501 is
cqnnected to a gate signall line G1. When the gate signal line
15 Gl is high, the switching TFT 1501 is turned ON and data on a
source signal line S1 is wr_itten to the storage capacitor 1505
. and a gate of the dri\}ing TFT 1502. When the driving TFT 1502
is turned ON, a current is supplied from a powexr supply line
V1 to the light emitting element 1503 through the driving TFT

20 1502. This state is held until the next: writing is done.
FIG. 15B is a timing chart of time gray scale. In this
embodiment, 4-bit time gray scale is taken as an example, though
the invention is not exclusively limited to 4-bit. One frame
is composed of four sub-frames SF1 to SF4. The sub-frames SF1

25 to SF4 each include address periods (writing periods) Tal to
18



witing. In order to drive the display device by using such tine gray
scale, a display controller and a nenory are required for generating
sub-frames. The display controller and the nenory 10 al so enabl e to change
the image direction to the left and right. FIG 9 shows a display
controller and a nenory. In this exanple, a 4-bit digital video signal is
divided into sub-frames, though the invention is not exclusively limted
to the 4-bit2%i gARf. SuHagpePariodswi (1iget Weg c Pepd@dsor eTobf tter . TFhrst, a
di splay 15 controller 902 inputs a digital video signal to a nenory A 904
through a SGIRSCHOBRIY t $heal the hmtdat betweehe e seisthianpericds Mgdt : t o
the nmenory A 904, the switch 903 is switched to a nenory B 905 to wite a
digital vide® sifpiml: Tsd tilmeseecanta X tank.: Hn 2helotdech bandcoprsspdidis 906
is sequentially 20 connected to nenories A 904-1 to 904-4, and the signal

stored in #deamtimeuytdidlfersoldNPthus Ot Bndli R0l At 86 abhiéhea.data
in the second franme is input to the nenory B 905, the switch 903 is

Swi t ched t orh8aBBBEE Yo S i hb & i@yl Qi:tw‘f’ﬂiéf’itq_ﬁl%, éﬁ@[bgaléﬂo'}mtgﬁl hird

frame. Meanwhile, the switch 906 Is 25 sequentially connec to menofies B
905-1 to 9Qﬁﬁ§frﬁﬂd the 19 signal stored in the nenory B 905 is input to
t he di splay 90f'. By repeating such an operation, sub-franes can be

generated, L0 e ERSGAERS B0 I e in Bri Loh SRS A R oo
mermry A g%li:acj)rr Stcg(ier'rego C{J‘YspBla%(r) SCczlnstrCoa%Lllle%:d and a memory are required for
7 generating sub-frames. The display controller and the memory
10 also enable to change the image direction to the left and right.
FIG. 9 shows a display controller and amemory. In this example,
a 4-bit digital video signal is divided into sub-frames, though
the invention is not exclusively limited to the 4-bit signal.
The operation will be described hereinafter. First, a display
15 controller 902 inputs a digital video signal to a memory A 904
through a switch 903. After all the data in the first frame
is input to the memoxry A 904, the switch 903 is switched to a
- memory B 905 to write a digital video signal in the second frame.
On the other hand, a switch 906 is sequentially
20 connected to memories A 904-1 to 904-4, and the signal stored
in the memory A 904 is input to a display 901. After all the
data in the second frame is input to the memory B 905, the switch
903 is switched to the memory A 904 to write a digital video

signal in the third frame. Meanwhile, the switch 9066 is

25 sequentially connected to memories B 905-1 to 905-4, and the
19



up. In this manner, in the display device in which sub-franes are

gener ated, dual em ssion can be achieved by changing the order of calling
up the nenory. 10 [ Enbodi nent 3] FIGS. 16A and 16B show an exanple of a
light emtting display device using tinme gray scale. FIG 16A shows a

pi xel for driving a light emtting elenent 1603 by using tine gray scale.
The pi xel conprises a driving TFT 1602, an erasing TFT 15 1606, a storage
capaci t or 1888nahdstomed tichithg Mémof$(H 905 wel inpas tdeHd ghispaaiyt bOmg

el enent 1603. A gate of the switching TFT 1601 is connected to a gate

si gnal |ineBf repdenindesgai ean Yp@idtildnle sub-itsatiedh canhBesybhebargaTFT

1601 is turned O\, and data on a source signal line Si is witten to the

storage 20 capacitgn {R0%AU hdId anOimhhe ditélizﬂﬂof[FJs 160%qe8e the

driving TFT 1602 is turned ON, a current is supp froma pomer supp y

line VI o § e |t gl | kgrehement éé@érlggi 108 of det] BT 5202

This state |s heI d un t he“next one

chart of t| n this t 4-bit ti ale is
taken a$ an exa %he 4 f“ﬁ’g‘oﬂfﬁvg ?Eg %t eé')‘(‘?:‘m& \?5955/% ﬁ?ii&dto
4-bit. One fra sub- franes SF1 to SF4. The sub-franes

E osed of four
i ncl ude addf%sgelﬁéﬂt SESERREE T Nt fe B48PLey) deviqasin shdch sub-FEAmeds
(l'ighting periods) Tsl to Ts4, and an erase period Te. Wen the ratio

bet ween thea%%ﬁ%‘rﬁrrﬁn‘@‘iod%lﬂﬂslemlsmn cpB be achieved by changing the

order of calling up the memory.

10 {Embodiment 3]
FIGS. 16A and 16B show an example of a light emitting
- display device using time gray scale. FIG. 16A shows a pixel
for driving a light emitting element 1603 by using time gray
scale. The pixel comprises a driving TFT 1602, an erasing TFT
15 1606, a storage capacitor 1605 and a switching TFT 1601 as well
as the light emitting element 1603. A gate of the switching
TFT 1601 is connected to a gate signal line Gl. When the gate
signal line Gl is high, the switching TFT 1601 is turned ON,
and data on a source signal line S1 is written to the storage
20 capacitor 1605 and a gate of the driving TFT 1602. Whe_an the
driving TFT 1602 is turned ON, a current is supplied from a power
- supply line Vi to the light emitting element 1603 through the
. driving TFT 1602. This state is held until the next writing

is done.

25 FIG. 16B is a timing chart of time gray scale. 1In this
20



Ts4 is set equal to 8 : 4 : 2 : 1, each bit corresponds to each of the
sustain periods, thus tinme gray scale can be achieved. By providing the
erase period Te in this pixel, it is possible 10 to use tine effectively.
Light can be emtted in the address periods in the exanple shown in FIGS.
16A and 16B, though it is not possible in the exanple shown in FIGS. 15A
and 15B. The erase period Te is required in the case where the lighting
period is ahmrdigmerithan-bheé taidds geaypsralslisTialsen as & axamplEL TtHGOGh 15
and an erase |line El are added for erasing in the pixel in FIG 16A As in
Enbodi ment the tiherentags der 8611 &fcTadi el ¢hpngeekd t® uheiltelf t oasderagdt by
changing the order of calling up the nenory circuit. 20 FIG 19 shows an
exanpl e of g RdrRpoyd Che | Bolil EEHERrambEOBFINAL, id¥ 4] CTHOAsubl Eradds shows
a pixel for driving a light emtting elenent 1903 by using tine gray
scal e. The i lSe cARLV] = Si ET :

Bl Rlae %%ggfgﬁ geillgﬁb f\{}ﬂ t gﬁg%jloé‘é‘) eﬂlagjo;%g-r& %’89‘§alﬁe. -

storage capacltor and swtch ngil— and as well as't
light egittin enent . 1903. A gate e switchi TET 1901 21

connect §1d tﬂoergwgdast %ﬁ&%&Pgl Pﬁggé.s ) \%ﬁ% rhonglséat ‘En@i%‘hﬁraﬁq RETEPY; ge hi gh,
the TFT 19 Is turned ON, and data on a squrce _signal line Si is witten
to the stoﬁéﬁﬂlé%ﬁhEFF&P bsdaresny the §Ecdadn PrEIAS ISilng FEF 19853 When
the switching TFT 1902 5 is turned ON, a current is supplied froma power

suppl y |inésdviist sefreauapHio dnict¢ing el tregrch d0F corsegponds $@ eaghng
TFT

of the sustain periods, thus time gray scale can be achieved.
By providing the erase period Te in this pixel, it is possible

10 to use time effectively. Light can be emitted in the address
periods in the example shown in FIGS. 16A and 16B, though it
is not possible in the example shown in FIGS. 15A and 15B. The
eraseperiod Te is required in the case where the 1lighting period -
is shorter than the address period. Thus, an erasing TFT 1606

15 and an erase line El are added for erasing in the pixel in FIG.
16A.

As in Embodiment 2, the image direction can be changed
to the left and right by changing the order of calling up the
memory circuit.

20 - FIG. 19 shows an example of a pixel which is different
from that in FIG. 16A.' FIG. 19 shows a pixel for driving a light
emitting element 1903 by using time gray scale. The pixel
comprises a driving TFT 1907, an erasing TFT 1906, a storage
capacitor 1905 and switching TFTs 1901 and 1902 as well as the

26 light emitting element 1903. A gate of the switching TFT 1901
21



1902 and the driving TFT 1907. This state is held until the next witing
Is done. A gate of the driving TFT 1907 is connected to a power supply
line V2 which has a fixed potential. 10 When the switching TFT 1902 is
turned ON, a current corresponding to a potential difference between the
VI and the V2 is supplied to the light emtting el enent 1903. Such a pi xel
Is suitable for constant current drive in which the driving TFT 1907 is
used in a sasureniesteddiom o d Eilgrdilmdnine4 G1F Gihénshiasgate exbgpa® of a
gate signal line driver <circuit using. a decoder. The decoder inputs

addr ess si ghihe GIf Lerhigidy g% TFoemdl ikbturne@loN ,3andbdada And dbut&e NAND
circuits 20 701 and 702, and outputs the address signals to a gate signal

line G001 tHignah BMOBICHECHEELEER 8HGH I &ge ?a@l‘%o@&QOSI Bnhhg
above-descri bed shift register, a signal line can no be sel ected

arbitrarilyg &@&%ﬁ%r@l'ﬁﬁ%cﬁfdﬁ@%‘&eﬁ@o@' ! ygﬁ%ﬁf L. sw%hhfngnTﬁ"Pelgeﬁoder

a signal line can be selecte bitrarily 2 y performngadress
Accor di pgl screen_shown

Embodi mont* Fpanatied 8’@* 1 B hCEd Sk A SrPRTARATEERY RUBRVEH BOPPLEARIBE used
o o e LR o PN R Bl
comuni cation tool in closed position and FIG 13B is the sane in open
posi tion. . 1902 and the driving TFT 1907. This state is held until the
next writing is dome. A gate of the driving TFT 1907 is
connected to a power supply line V2 which has a £ixed potential.
10 When the switching TFT 1902 is turned ON, a current
corresponding to a potential difference between the V1 and the
V2 is supplied to the light emitting element 1903. Such a pixel
is suitable for constant current drive in which the driving TFT
1907 is used in a saturation region.
15
[Embodiment 4]

FIG. 7 shows an example of a gate signal line driver
circuit using a decoder. The decoder inputs address signals
from address lines 1, 1b, 2, 2b, 3, 3b, 4, and 4b to NAND circuits

20 701 and 702, and outputs the address signals to a gate signal
line G001l through a NOR circuit 703 and inverters 704 and 705.
In the above-described shift register, a signal line can not
be selected arbitrarily because pulses are sequentially shifted,

while in the decoder, a signal line can be selected arbitrarily

25 Dby performing addressing. Accordingly, by using the decoder,
22



Ref erence nuneral 1301 denotes a first housing and 1302 denotes a second
housi ng. The di splay device of the invention is 10 nounted in the second
housi ng 1302. Reference nunerals 1303 and 1304 denote belts, 1305 denotes
a first display surface, 1306 denotes a second display surface, 1307
denotes a canera, 1308 denotes a keyboard, 1309 denotes a m crophone, and
13.10 denotes a speaker. 15 In the case of using the comunication tool in
cl osed posthe o@ispheytsareen dhophajsdEshotihmenitr Moddi symbes ukigitieed 1305,
and the comuni cation tool can be used as a coomon wistwatch. Wen using
it in open pustidally, wad the ligigesd gairt bandbe plsy®Eoanat Higb seroprhgi spl ay
surface 1306. Wen the 20 communi cation tool has the videophone function,
for exanple, it is possible to display the face of the person at the ot her
end of the line. Alternatively, the second display surface 1306 can be
used as a VEmB&iindi¥ Py accessing to the Internet. Also, other software
applications or TV prograns can be dlsplayed on 25 it. The first di spl ay

surfacegl1305 ma a S re atus or . atte har ge
stat us a5$ wel | gs t gétlylﬁ‘ rgq,[% 2% mant %%R g%tc 7&‘““%8“1‘:‘% SHOWE%ogl deg
camera usi 1 LA entio ra, a lj o
crystalud:sp:% |seﬁg% I ?ﬁ?n ﬁ%ﬂftg?k eéwéﬁﬁgﬁ&%&gﬁ%?mT%ﬁbﬁﬂgl%nv|deo

i mage of oqthers or objects, a nonitor has to be turned to the opposite

direction o {8 5PSEIRRS1Bhon #RdJ Her LRBE thasame in open POSJ— ion.

Reference numeral 1301 denotes a £first housing and 1302 denotes

a second housing. The display device of the invention is

10 mounted in the second housing 1302. Reference numerals 1303
and 1304 denote belts, 1305 denotes a first display surface,
1306 denotes a second display surface, 1307 denotes a camera,
1308 denotes a keyboard, 1309 denotes a microphone, and 1310
denotes a speaker.

15 In the case of using the communication tool in closed
position, the time is displayed on the first display surface
1305, and the communication tool can be used as a common
wristwatch. When using it in open position, various images can
be displayed on the second -display surface 1306. When the

20 communication tool has the videophone function, for example,
it is possible to display the face of the persbn at the other
end of the line. Alternatively, the second display surface 1306
can be used as a Web terminal by accessing to the Internet. Also,
other software applications or TV programs can be displayed on

25 it. The first display surface 1305 may display a message
23



vi deogr apher records a video image of hinself, the nonitor has 10-to be
turned to the sanme direction of the canmera lens. Therefore, it is
necessary to rotate the nonitor with respect to a nmain body of the canera.
Thus, a conplicated axis of rotation as provided in the conventional
tablet PCis required, which causes the decrease of reliability. In the

vi deo canera using the 15 invention, inages can be displayed on both the
first di splagceptitnctaing oha batbadyditsptgey stathaces waddoaslithg {yima.
sinmple hinge can be used as a substitute for a conplicated axis of
rotation, thus reliability can be inproved. The video canera shown in FIGS.
11A and 11B conprises 20 a main body 1101, a lens 1102, a m crophone 1103,
a finder 1llPEmbo@iflewt €m ssion display 1105, and a hinge 1106. The dua

em ssion display 1105 includes a first display surface 1107 and a second

di spl ay surface 1498s. H1R add S0UBY 61 85 5k I8 ng tife SHi9Ln LAY on

di splay 1105 is used in closed position an I mge~is displa on the

first di splég jl%ggu_}]aoz,ldﬂ G %éallB lsh(i)‘y\%%tck}:e ase d&ﬁé’gm cgs'ltoggegual

em ssi on dISp useq pen posi an i
di spl ayed o both the fir dlspla surface 1107 and the_second dis
surface 110 4 MK PTuntgen 2 Hﬁ gFaPRRTHESTOEES R SiORer 1HPRPEC Fon

w thout 5 a conpllcated axis of rotation, leading to the i rovenment in
the mechani ¥HterI9TpnIagEs [ PnBeBifeRthas o e tunned topphenenpasitei t al

canera u5|qg t he
irection of a camera lens. On the other hand, when a

videographer records a video image of himself, the monitof has
10 tobe turned to the same direction of the camera lens. ‘Therefore,
it is necessary to rotate the monitor with respect to a main
body of the camera. Thus, a complicated axis of rotation as
provided in the conventional tablet PC is required, which causes
the decrease of reliability. In the videc camera using the
15 invention, images can be displaved oﬁ both the first display
surface and the second display surface. Accordingly, a simple
hinge can be used as a substitute for a complicated axis of
rotation, thus reliability can be improved.
The video camera shown in FIGS. 11A and 11B comprises
20 amain body 1101, a lens 1102, a microphone 1103, a finder 1104,
a dual emission display 1105, and a hinge 1106. The dual
emission display 1105 includes a first display surface 1107 and
- a second display surface 1108. FIG. 11A shows the case in which
the dual emission displ'ay 1105 is used in closed position and ‘

25 an image is displayed on the first display surface 1107. FIG.
24



10 invention. A digital canera in this enbodi nent conprises a main body
1201, a shutter 1202, a finder 1203, a |lens 1204, a nonitor display"
portion 1205, and a hinge 1206. The nonitor display portion 1205 incl udes
a first display surface 1207 and a second display surface 1208. A
conventional digital canmera has a 15 built-in nonitor display portion which
is fixed init. In the invention, the nonitor display portion can be used
in either bBBrehYEs tihm casecipselipbsthe ghudly emdissg arhdidgpalayeAil5i ba

di spl ay device and the hinge 1206. FIG 12A is a front elevational view of
t he di gi-t alusedsimmppEnGod2Bios and eariffgelmmbieoddsp Yaged ain blodhsane,

FIG 12Cis a front elevational view of the nonitor in open position, and

FIG 12D i starsed@ispdledvatiroase Miemanll tHE s@eaintioni sl &P e rFesid ie0g. ! n
this manner, an inmage can be nonitored fromeither side with the nonitor

i n open posif @A s winrdr | Ermﬂdi{@f\f:?ﬁ%é%tsaiifﬁf sgéﬁgﬁ &ti%e%t%%n %Qe‘h@{l‘é 108,

an enbodi nent of the invention w e expl ai ned. I s enbodi nent, a

Struct U of Shuffidl o AUE LAt Bespbexe el 1L051 10100 id Shodldemenseond

di splay screens s I'n dertal shows n-active el enent

usi ng transy,s nd F] G shows a passive matrix elenment. In FIG
10A, a driv#é%f%é%&éﬁ%ﬁ%% Efié§£%.¥F¥St el ectrode (pixel electrode) 1002,
a light emtting layer 1003, 10 and a second el ectrode (counter el ectrode)

1004 are provided
[Embodiment 7]

FIGS. 12A to 12D show a digital camera using the
10 invention. A digital camera in this embodiment comprises amain
body 1201, a shutter 1202, a finder 1203, a lens 1204, a monitor
display portion 1205, and a hinge 1206. The monitor display
portion 1205 includes a first display surface 1207 and a second
-display surface 1208. A conventional digital camera has a
15 built-in monitor display portion which is fixed in it. In the
“invention, the monitor display portion can be used in either
open positiop or closed position by using the dual emission
display device and the hinge 1206. FIG. 12A is a front
elevational view of the digital camera, FIG. 12B is a rear
20 elevational view of the same, FIG. 12C is a front elevational
view of the monitor in open position, and FIG. 12D is a rear
elevational view of the monitor in open position. In this
manner, an image can be monitored from either side with the
monitor in open position.

25 25



over a light transmi ssive substrate 1000. An overl apping area of the first
el ectrode 1002, the light emtting |ayer 1003 and the second el ectrode
1004 corresponds to a light emtting elenment 1025. In the invention, the
first electrode 1002 and 15 the second el ectrode 1004 are forned of a |ight
transm ssive material. Therefore, the light emtting elenent 1025 emts
light in the direction of the substrate 1000 (first direction) and in the
opposi te di FEmbe@imentr&bf (second direction), and has a first display
region 1005 and a second display region 1006. 20 It is to be noted that for
a light transm ssi Wéthatefénénoé thiarIGS r sitOzelaset 108e dA0@mbodiinbatsefond
el ectrode 1004, used is a light transm ssive conductive filmsuch as ITO

or al um nunthdainwena il GKIESSbenosghldndd ANSint +h St endvdbdifentl0Ba a
first electrode (pixel electrode) 1060, 25 a light emtting |ayer 1061 and

a second el eeti@elerd GIUAl Qlial 2hi¥<aTd 89651496896 £ iR AY i rheahfoht

transm ssive substrate 1000. An overlapping area of the first electrode

1060, Khe dd&hia ;ﬁqéi%lihdg’gshgggﬁs 21399 Jdeadyj;[ft%g‘]z zﬁccg\ggafi € Ctﬁfﬁi‘e 1 %Gghows

corresponds to th t emtting elenen ninsul ating ayer 1063

and a resi - 106 re_al sq.provided 1o serve S nks,. descri bed
Sbove, ' the hodftidd” adhEnd SIRL AL e SEE L an @ N o "R | g

| ayer 1061 is sandwi ched between the electrodes. For the light emtting
| ayer 1061 P SafemMatr®d THMIted mainly of inorganic substances rmay be

used: In this
In FIG. 10A, a driving transistor 1001, a first

electrode (pixel electrode) 1002, a light emitting layer 1003,

10 and a second electrode (counter electrode) 1004 are provided

over a light transmissive substrate 1000. - An overlapping area

of the first electrode 1002, the 1ight emitting layer 1003 and

the second electrode 1004 ,corresponds- to a light emitting

element 1025. 1In the invention, the first electrode 1002 and

15 the second electrode 1004 are formed of a light transmissive

ﬁaterial. Theréfore, the light emitting element 1025 emits

light in the direction of the substrate 1000 (first direction)

and in the opposite direction thereof (second direction), and

has a fi;st display region 1005 and a second display region 1006.

20 It is to be noted that for a light transmissive material of the

first electrode 1002 and the second electrode 1004, used is a

light transmissive conductive film such as ITO or aluminum
having a thickness enough to transmit light.

In FIG., 10B, a first electrode (pixel electrode) 1060,

25 a light emitting layer 1061 and a second electrode (counter
26



case, an insulating |ayer may be provided. between the first electrode
1060 and the light emtting |ayer 1061 or between the second el ectrode
1062 and the light emtting |ayer 1061. For this insulating |ayer,

al um num oxi de(A1203) and titaniumoxide 15 (Ti02) may be alternately

| am nated by thermal CVD using absorption reaction on a deposited surface.
Thi s enbodi nent can be inplenented in conbination with other enbodi nents.
20 [ Enbodi n@hectroded h 342 @rse €ormpaS. oB#r arkthe8Blightenbodhamisshiret he
invention will be explained. In this enbodiment, a structure of a dual

emi ssi on di spbayrptedlooghi chniovenldes ifrig ateaknd 9o oidstdi s Byode 1060S and
I mge sensor is described in detail. 25 In FIG 8A a driving transistor

801 and an thetliggt enitdevhge1826rhayéngandf thet seberlr ed8ctpbye! 1062
el ectrode) 802 fornmed of a light transm ssive material, a light emtting

layer 803, céffedpsREond ehaci{Pe dEauntyy eﬂaﬁléhfoﬂras 804, Qﬁgﬁgagﬁna

light transm ssive material are forned over a light transmssiv

substratse 8PQveA 14t 1.t t el Ltsqlight inthe direction
of the subst?%?e 800 (?éﬁié f‘lrébgign?;éhg |%g%h§l58p O§W%ge§iF8c§95Xe

t her eof (SQ%gq%ag%%ection). An insulating layer 835 is fornmed on the
second el ectrode 4. CQver the insulating |ayer 835 forned over the second

el ectrode 804, 10 ro(%/i ded, are a photoel ectric converter 838 fornmed by
| ani nating a P-typ8 4S8R 1ted abgye. thePassive sdempntas |sLrasiuae

N-type . :
" in which the light emitting layer 1061 is sandwiched between

the electrodes. For the light emitting layer 1061, a material

10 composed mainly of inorganic substances may be used. In this

case, an insulating layer may be provided between the first

- electrode 1060 and the 1ight emitting layer 1061 or between the

: sec.ond electrode 1062 and the light emitting layer 1061. For

this insulating layer, aluminum oxide (A1,0;) and titanium oxide

15 (TiO,) may be alternately laminated by thermal CVD using
absorption reaction on a deposited surface.

This embodiment can be implemented in combination with

other embodiments.

20 [Embodiment 9}

With reference to FIGS. 8A and 8B, an embodiment of the
invention will be explained. In this embodiment, a structure
of a dual emission display panel which includes first and second
display screens and image sensor is described in detail.

25 In FIG. 8A, a driving transistor 801 and an emitting
27 |



| ayer 833, an el ectrode 830 connected to the P-type |layer 831, and an

el ectrode 834 connected to the N-type |layer 833. In the above nentioned
dual em ssion display panel, the 15 light emtting elenment 825 is used as
a light source, and the photoelectric converter 838 is used as an inage.
sensor. The light emtting elenment 825 and the photoel ectric converter 838
are formed over the sanme substrate 800. Alight emtted from the |ight
emtting el grEire 825 having adtinsd eeahrobe dpiixed 7eDoctinode) BOCt Eaknedt he
phot oel ectric converter 838. Then, a potential difference between the two
el ectrodes ®3@ dagh@34rehsmihsiphataedetal | g ddeher eatt838gi Sagbamnpesl, and a
current corresponding to the changed potential difference is supplied

between t hearidva sdanid edest@deansblidder Ehestroaky g4 kbemalal S€a PHg®B7 can
be obtai ned by detecting the anount of the supplied 28 current, and the

obt ai ned dagBartais 01 ¥l SRABYBLa PYabs! RErhRE obvkdNh Sdud NorSh SRERL1 825, It

Is to be noted that when using an inage sensor function, the object 837 is

desi 1 abby uagskesl 2 B0 CONAGLI LIRS ABAY: 345! 26+ 301 48 LM

emtted 5 fromthe light emtting enen sourTe

reflected hy: obj ec 37. 1.n ot her ds..the light em{ting el enent 825
i s used f(?iléber(ﬁetnlog* sp a‘%’% %9131?%%% %@(Ei ?%]rrsthlheé:'r‘ig%ql%tr%‘égiﬁnr Bi ng

data of the object %3_7. Further, the dual em ssion display 10 panel has two
functions: “BP9StdGe S2ERSEAOPURREFSRE f GTecnlidddecddonlof AReLBBREREIBG7 and

a display function for displaying
layer 835 is formed on the second electrode 804. Over the

insulating layer 835 formed over the second electrode 804,
| 10 provided are a photoelectric converter 838 formed by laminating
a P-type layer 831, an I-type (intrinsic) layer 832 and an N-type
layer 833, an electrode 830 connected to the P-type layer 831,

and an electrode 834 connected to the N-type layer 833.
In the above mentioned dual emission display panel, the
15 light emitting element 825 is used as a light source, and the
photoelectric converter 838 is used as an image. sensor. The
light emitting element 825 and the photoelectric converter 838
aré formed over the same substrate 800. A light emitted from
the light emitting element 825 is reflected by an object 837
20 and directed to the photoelectric converter 838. Then, a
- potential difference between the two electrodes 830 and 834 of
the photoelectric converter 838 is changed and a current
‘¢orresponding to the changed potential difference is supplied
between the two electrodes 830 and 834. Thus, data of the object

25 837 can be obtained by detecting the amount of the supplied
28



an image. In spite of having these two functions, it is not necessary to
provide a |ight source and a light diffusing screen separately in the

di spl ay panel, which are usually required for 15 using an i mage sensor
function. Therefore, the dual em ssion display panel of this enbodi nent
allows the display device to be reduced significantly in size, thickness,
and weight. Wth reference to FIG 8B, explanation is made on an exanple
of an equi v&vaemengi r anflt theedbtained cdatwvean der dised ay26l dyalsdmgs then

di spl ay panel. One pixel 850 is shown in FIG 8B. The pixel 850 conprises a
subpi xel 811light| emihbindelengdrit 82%i.tt Inglielivbet n8REd Ak whdipusang849

i ncluding a photoelectric converter 838. The subpi xel 817 conprises a

signal |ineaB2@magep@sdisorU@inciidie, &hle GboPsdh 831Nei§2desdrdblgWulseld Ng
transi stor 823 for controlling a video signal input, 29 and a driving

transistor 834dsboy Sl B9 thockda:ikpibly SMfdddgo ﬁk&@%“ii@?é efhitE Nt
I It hat t he

corresponding to the input video signal. Is to be noted

confi gurgpti epoof géﬁe ﬁ@‘%xghgﬂnggﬁeﬁ@% b&@pg]si ed ]ta&flﬂtet ¥I8{é%%g Gigcuit

configuration in Cros section ransi stor "an emtting

el enent sho in,Fl 8 M. the o r hand, the subpixel 849 conprises a
si gnal IingggiS?tggghyl£H350§4505n59343, a reset transistor 846 for

resetting a potential difference between two el ectrodes of the 10
phot oel ectric convé® BFh8ZgWords gt fliight ppiditdngr epamept 83 i uged

current corresponding to the potential difference
- for both displaying an image and for the light source in reading

: data of the object 837. Further, the dual emission display

10 . panel has two functions: an image sensor function for reading

data of the object 837 and a display function for displaying

-an image. In spite of having these two functions, it is not
_.necessary to provide a 1ight source and a 1ight diffusing screen -

- separately in the display panel, which are usually required for

15 using an image sensor function. Therefore, the dual emission

- - display panel of this embodiment allows the display device to

be reduced significantly in size, thickness, and weight.

With reference to FIG. 8B, explanation is made on an

example of an equivalent circuit used for the above-described

20 dual emission display panel. One pixel 850 is shown in FIG.

8B. The pixel 850 comprises a subpixel 817 including the iight

cemitting element 825 and a subpixel 849 inciuding a

photoelectric converter 838. The subpixel 817 cbmprises a

signal line 820, a power supply line 82i,--.a scan line 822, a

25 switching transistor 823 for controlling a video signal input,
29



between the two el ectrodes of the photoelectric converter 838 is supplied
bet ween the source and drain thereof, and a swtching transistor 844 for
controlling an input of a signal 15 which is read fromthe photoel ectric
converter 838 to driving circuits. It is to be noted that the active |ight
emtting element and the photoelectric converter are fornmed over the sane
substrate in this enbodi nent, though the passive light emtting 20 el enent
and t he photY¥ BATIEinghvapsistas &hbfar supdlyingBo ey Mghftoembtlt dner

t he sanme substrate. Further, although each pixel conprises the |ight
emtting el éMaRerE2§28nd curreph coaslespionidi ngotuethe indif: Yadebi Signal.
enbodi nent, the photoelectric converter 838 is not necessarily provided in
each 25 pixelt iandoriky hetedothdedthveeynEeyaratiBhX8ksthd ga6p5LaNce 730
with an object to be read or usage of the portable term nal. ccordingly,

the open ar emir aliso bef appeibadia Q:Wi@aﬁgcfll:&ﬂ@ﬂtcon%@dr%Ei%q{ Eﬁ‘%egroéé‘us
i np i n

bright imges can be achieved. This enbodi nent can be enente

conmbi nat 50N sEdtondo®t i SRR JTEJY [ i t l..El G .14 | bl ock
di agram of a tablet PC using the |n§g€tﬁg§. Fﬂe Fgéggﬁnﬁtgﬁﬁmﬁﬂiss own
enbodi ment Gy ggRoRGEs to the 10 one described in Enbodi ment Mde. The
tablet PCin this enbodi nent conprises a CPU 1401, a HDD 1414, a keyboard

1415, an external {nterfa 1408, .a nonvol atile nenory 1407, a
) foltk t%e o%ﬁer hand, the subpixel 849 c%mprises a signal

line 840, scan lines 842 and 843, a reset transistor 846 for
resetting a potential difference between two electrodes of the

10 - photoelectric converter 838, an amplifier fransistor 845 in
which a current corresponding to the potential difference
between the two electrodes of the photoelectric converter 838
is supplied between the source and drain thereof, and a .
switching transistor 844 for controlling an input of a signal

15 which is read from the pPhotoelectric converter 838 to driving
circuits.

- It is to be noted that the active light emitting element
and the photoelectric converter are formed over the same
substrate in this embodiment, though the passive light emitting

20 - element and the photoelectric converter as shown in FIG. 10B
may be formed over the same substrate. Further, although each
pixel comprises the light emitting element 825 and the
photoelectric converter 838 in this embodiment, the
photoelectric converter 838 is not necessarily provided in each

25 pixel, and may be provided every several pixels in accordance
30 '



volatile nmenory 1406, a comuni cation circuit 1405, a mcrophone 1412, a
speaker 1413, an audio controller 1409, a 15 touch panel 1410, a touch
panel controller 1411, a display controller 1404, a dual em ssion display
1403, and a display select circuit 1402. The dual em ssion display 1403 in
this enbodi nent has to be changed the scan direction and imges to be

di spl ayed dependi ng on a used display surface. 20 In view of the foregoing,
the inventiwhthrayickicat torhetugal for welgecoifngha giosplables tefadnaly
detecting the angle of a hinge 1416 which connects a first housing with a
second houscogrditehyt hehdiiopgm #4348 f8tid o@PehePDBghkt Ghi(dMigy e3eMgntt he
keyboard 1415), images corresponding to a nmain display are 25 output. That

is, the di spiayiselfetegseay th&éOBrﬂghecmagég cdh 8BIkendaiaaef the hinge
1416 and sends the data to the CPU 1401. Then, the CPU 1401 instructs the

di spl ay controll erTﬂiig4eﬁ190§§rﬂgnt%@bfeoimbﬁgmgﬁjtaridlﬁB:lcﬁ%itr%gihﬂ} Wk

em ssion display 1403. Wen the hinge 1416 1s 1n closed position

using % a fpich Pﬁg&d-' s corresponding to a sub-display are output.
That is, théag%sp ay s%*%%?séircuit 1402 detects the angle data of the

hi nge 1416 and sends the data to the CPU 1401. Then, the CPU 1401
instructs the display controller 1404 to send data for the sub-display to
t he dual eg@ssig$,dis§!ﬁ% 1403. In such 10 a nmanner, the display surface

can be cha ht 11] In this enbodi nent, another enbodi ment of a

dual
FIG. 14 is a block diagram of a tablet PC using the

invention. The tablet PC in this embodiment corresponds to the

10 .one described in Embodiment Mode. The tablet PC in this
- embodiment comprises a CPU 1401, a HDD 1414, a keyboard 1415,
an external interface 1‘408,_ a nonvolatile memory 1407, a
_-volati'le memory 1406, a communication circuit 1405, a
- microphone 1412, a speaker 1413, an audio controlier 1409, a

15 touch panel 1410, a touch panel controller 1411, a display
controller 1404, a dual emission display 1403, and a display
select circuit 1402. The dual emission display 1403 in this
-embodiment has to be changed the scan direction and images to
be displayed depending on a used display surface.

20 In view of the foregoing, the invention provides a
‘structure for selecting a display surfacé by detecting the angle
of a hinge 1416 Which connects a first housing with a second

.- housing. When the hinge 1416 is in open position (when using
- the keyboard 1415), images corresponding to a main display are

26 ~output. That is, the display select circuit 1402 detects the
31



em ssion di splay panel used for the portable termnal of the 15 invention
Is explained with reference to FIGS. 17A to 17C. In FIGS. 17A and 17B,
reference nunerals 1701 and 1702 denote polarizers, and 1703 denotes a
dual em ssion display panel. FIG 17A is a front elevational view and FIG
17B is a side elevational view In this enbodinent, the dual em ssion

di splay panel 1703 20 is interposed between the polarizers 1701 and 1702.
The two pofBPitedfatapd the dHawe 1416 mnd spaids pbeatatatiootheiGRILLinoAs
cross each other, thus outside light can be cut off. The crossing angle
bet ween t heTheéB. fdleafPYdi4MUnidstrevctsrihe displayontamskclaf 1404t 88nd
degrees, preferably from70 to 90 degrees, 25 and if possible, at 90
degrees. Ligataffom the bl @nbpskiprno $hedidgspllagmizealonl 893plegns doks
through either of the two polarizers to display an i mage. Accordingly, a

bl ack display is paehothedhifgbhesledi®nin R1IYHD gkl (WhetMukligd and
no image is displayed. Thus, the far side of the dual em ssion 5 display

panel i % Noa Houhspehl Stindydd BWirRgshbARLEI ttﬁ‘?ra §éir1] @«ti%sﬁikgeafre%utﬂﬁht&.‘)f

the polarizers 1701 and 1702 may be “rotatable e transm ttance of

t he dual PSS1 di-gal I h h ' th Si
angl o That 1ot 2o kBB Rep REPRe 1R, OefRIP AR e a AR Pl it B8R

provi ded. ' I L ve coati r antireflective filmmay be

orovi ded oulsi eé%iet{ %I]gﬁézeq%‘gfﬁi#%ﬁglel%q Fortds ¢ HuceThre -

refl ectance,, and t by inprove the_visual quality. Qherw se, a

hal f-wave pr3g g:%gr Pgaﬁtéﬁfgrp‘l%éhﬁl diepiay Wro{ler 1404 to send data
for the sub-display to the dual emission display 1403. In such

10 a manner, the display surface can be changed.

{Embodiment 11]
In this embodiment, another embodiment of a dual
emission display panel used for the portable terminal of the
15 invention is explained with reference to FIGS. 17A to 17C. 1In
FIGS. 17A and 17B, reference numerals 1701 and 1702 denote
polarigers . and 1703 denotes a dual emission display panel. FIG.
17A is a front elevational viewand FIG. 17B is a side elevational
view. In this embodiment, the dual emission display panel 1703
20 1s interposed between the polarizers 1701 and 1702. The two
polarizers are arranged so that their polarization directions
cross each other, thus outside light can be cut off. The
crossing angle between the two polarization directions is in
the range Qf 40 to 90 degrees, preferably f£from 70 to 90 degrees,

25 and if possible, at 90 degrees. Light from the dual emission
32



relevant filnms) may be added. In this manner, an added film 15 having an
optical function allows to enhance the visual quality and in particular,
to performa black display nore clearly. This enbodi ment can be

i mpl enented in conmbination with other enbodi nents. 20 [Enbodi ment 12] FI G
22 shows a portable tel ephone set using the display device of the

i nvention, which is charging. In FIG 22, a portable tel ephone set 2201 is
charged i n épeplaysinansd. b}708i ngrarsmidts erthronghgeeiPRO2, @ihd tikes ptay.
portions emt light on both 25 sides of the portable tel ephone set 2201.
The port ablpolaRitetetwdd spaay2af limkye al Iedr-ditayiged 4 Blakbrsedspositi on.
Cenerally in a display device using a light emtting elenment, a |ight

enmtting el ypdrfiahtdd 0hatRE AV@lod I whaks hBe1ibht WY RS ten daar gased.
In the case of a display device having 5 a light emtting el enent in each

P aetion Ade devaiduiyddd thiggueey o BKE! oo (bl BGRE bnDYsion

| ocation, thus degree of “deterioration varie ocat1on. erefore,

hi gher gl i ' f ency i xel 1o deteriorate quickly agd

"mage pér oo Shay MR I8 S fuPH {0 A AR R e oy B ERE 654

al l eviate i mage pegsistence, [ I's displayed durin chargi ng and the
like, in which theﬁbtﬁ?ﬁb‘i”é ?&%&%&3‘%&01@% dgéd /0@ mg¥bg -
pi xel 1ess freq%’etgf ly used is lighted. As for an image displayed during
chargi ng, JF¥f &n andadBe trapsmitiange| efHhagual empsspioreflEspaayi nage

‘obt ai ned by
panel can be changed by changing the crossing angle. That is,

a brightness control function may be additionally provided.

10 An antireflective coating or an antireflective film may
be provided outside the polarizers 1701 and 1702 in order to
reduce the reflectance, and thereby improve the visual gquality.
Otherwise, a half-wave plate or a ‘quarter-wave plate (or the
relevant films) may be added. In this manner, an added f£ilm

15 having an optical function allows to enhance the visual guality
and in particular, to perform a black display more clearly.
This embodiment can be implemented in combination with

other embodiments.

20 {Embodiment 12]
FIG. 22 shows a portable te'lephone's-et using the display
device of the invention, which is charging. In FIG. 22, a
portable telephone set 2201 is charged in open position by using
a battery cﬁarger ‘2202 » and display portions emit light on both

25 sides of the portable telephone set 2201. The portable
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15 inverting contrast of normal screen (idle screen, for exanple), an

i mge displayed by detecting pixels |less frequently used, and the |ike.
FIG 20 is a block diagramcorresponding to FIG 22. In this enbodi nent,
the portable tel ephone set 2201 conprises 20 a CPU 2001, a HDD 2014, a
keyboard 2015, an external interface 2008, a nonvolatile nmenory 2007, a

vol atile nennrg 2006, a commrunication circuit 2005, a m crophone 2012, a
speaker 2018¢lephong st c3RPlomeyr aleO9 beq ahanged pimetl@94d, pasibioh.panel
controller 2011, a display controller 2004, a dual em ssion 25 display
2003, and atenReprbly sidl ectlispilayi de2008. usinmta dright3émihaiger e28héndet ect s
a signal show ng a charge status and sends the signal to the CPU 2001
Then, the GPUl2@Bt iemsittrticies é&hemefits@eayrdetianels esvePO4ime displ aynthe
correspondi ng signal, thus the dual enission display 2003 enits light. 5

FIG 21 showsigitseespkeidirdaséd! I ald She ilsPELWEL B af e ARV R YERG! | bed
| mge whose contrast is inverted fromthat of normal™ display screen. “An

out put i gnalz iigh@amts + &1 (SWhtC .S, qi.nput . witch
2107. A displa;f?Ih contraﬁﬁgr %ﬁOZ dé?ggk?ﬁgé§§%éfﬁé%%ﬁ%%é%J%ﬁhi%%gﬁg 3from

he 10 i . i 1 ch 2106 i s, | diyect| di splay _ 2101
or 1 nput S bary Thacrh v Rt el iedt bR, Y ridaracaElenke

and 2 memede e o SRt | BCr poanton owi ThrzsgeTes nemoRyoReB04
V. | f f¥ct +8f25L08 - swi FewTederey ndnmohoReyos
and a nent"f&é%éﬁ%%&'%requency‘causes a pixel to deteriorate quickly and
image persistence which decreases the image quality. In order
10 to alleviate image persistence, an: image is displayed during
charging and the like, in which the portable telephone set is
not used normally, and a pixel less frequently used is lighted.
As for an image displayed during charging, used are an image
displayed by lighting all the pixels, an image obtained by
15 inverting contrast of pormal screen:{idle screen, fdr example),
an image displayed by detecting pixels less frequently used,
and the like.
FIG. 20 is a block diagram corresponding to FIG. 22.
In this embodiment, the portable telephone set 2201 comprises
20 a CPU 2001, a HDD 2014, a keyboard 2015, an external interface
2008, a nonvolatile memory 2007, a volatile‘memory 2006, a
communication circuit 2005, a microphone 2012, a speaker 2013,
an audio controller 2009, a touch panel 2010, a touch panel

controller 2011, a display controller 2004, a dual emission

25 display 2003, and a display select circuit 2002. A battery
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15 FIG 9, respectively. In the case of displaying an inmage using all the
pi xel s lighted, a constant voltage may be input to the display 2101 (not
shown). In such a manner, deterioration of visual. quality can be
prevented by emtting light during charging so as to 20 alleviate inage
persi stence. This enbodi mrent can be inplenented in conbination with other
enbodi nents.. [ Enbodi nent 13] Anot her exanple of pixel applied to the

i nventi on FHITISE 20d Tedotache b Wilonalcskowing af char@s statemandisendsi xel
shown 35 in a circuit diagramof FIG 23 conprises a light emtting

el ement 230dhe $ignal iongher 6RYI 2001 . 230erdf ortheoGPUoRDDAgiastyhdes shenal

I nput to the pixel, and transistors 2302 and 2303 for controlling current
supply to-tdisplaghtceantdliig adonenio 412304y thet Bbsrespodanngt sighel,
transi stor 2302 corresponds to a driving transistor, and the transistor

2303 corresyngsthed dwal Wil iswNAioH1Liy BP0 S it THFREi tor 2305 for
storing a video signal potential nmay be additionally provided in the pixel

as in Egbodi nent Mpge. 0f; %ﬁ&%ﬁngggﬂglé%%@ cg'hit‘fjo'lggt.rr a5l ?%8&%(2)?%5()?”(1

the current control transistor 23 ve the same conducti Vi

Nt ypo- condist Foprs. SRS beRl gk Win L spelBth: 1 bt RGNS, |

set higher(%¥ﬁg thit.of t he current gontrol 15 transi stor 2303, and nore
preferably, ena?' \ﬂlrf&)]ﬁyéﬁgf'ggar n output signal from an image signal

select switch 2106 is input to a switch 2107. A display

controller 2102 determines whether the output signal from the

10 image signal select switch 2106 is input directly to a display

+ 2101 or input after being inverted. When contrast has to be

- inverted, the signal may be input after being inverted. A

switch 2103, a memory A 2104 and a memory B 2105 in FIG. 21

function as a switch 903, a memory A 904 and a memory B 905 in

15 FIG. 9, respectively. 1In the case of displaying an image using

. all the pixels lighted, a constant voltage may be input to the
display 2101 (not shown).

In such a manner, deterioration of visual quality can

be prevented by emitting light during charging so as to

20 alleviate image persistence. This embodiment can be

impiemented in combination with other embodiments.

[Embodiment 13]
Another example of pixel applied to the invention will

25 be explained with reference to FIGS. 23 and 24. A pixel shown
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2302 is to be a normally-ON transistor. Further, in the invention, the
rati o of the channel length to the channel width (L/W of the driving
transi stor 2302 is larger than that of the current control transistor
2303, thereby the driving transistor 20 2302 is operated in saturation
region and the current control transistor 2302 is operated in |inear
region. Specifically, in _the driving transistor 2302, the channel |ength
(L) is set TPoRgEATCHRE! Siagmant jofe HiGre23 ryerisesvaelightinemittihgnnel
width (W. Meanwhile, in the current control transistor 2303, 25 the
channel | engiament 2304etaeguakchingr tshnsistotrhasolheoehaonekrol136nyi dt h
_(W. The gate of the switching transistor 2301 is connected to a scan
line G (] widetmignalDiepaft thetBs@yicRigndndr etdnsbtbhs 363 Ghid €303
transi stor 2301 is connected to a signal line 5 S (i =1 to x) and the

other is cofieect@siticlliieg gaierait téél?op?)w 00 el 13Q%IES bRK 23083 amgmgﬂgngate

of the current control transistor The driving transistor 230

the current23eont rel thianenbbaimdie3 e %&gtgéjr i;;ad;v;frcio‘?:%ﬁy&%d%r %Vi nd

transistor 2302 and the current control transi 03" are contecfed to
? hf'g? w;r czlrjfée)lrﬁ/r#‘};i(}?ﬁ ﬁrea(dpsoi\?%éoé’ﬁpp %/%Q'Idel %%%dsli% %Eugg]‘}i Ea:‘i’ggﬁglﬁ%g%atﬁgi’zig(m >
o LN, o SRl G0 AL B e UL Ny O L1 U1 v g L anl SO 302
Of the 15 QHSD16R0 Forential hay be adaitionaliy provided in the pixel "
pixe
as in Embodiment Mode of the invention.
10 . The driving transistor 2302 and the current control
transistor 2303 have the same conductivity. Both of them have
P-type conductivity in this embodiment, though they may have
- N-type conductivity. A threshold voltage of the driving
. transistor 2302 is set higher than that of the current control
15 transistor 2303, and more preferably, the driving transistor
2302 is to be a normally-ON transistor. Further, in the
invention, the ratio of the channel length to the channel width
(L/W} of the driving transistor 2302 is larger than that of the
current control transistor 2303, thereby the driving transistor
20 - 2302 is operated in saturation region and the current control
- transistor 2302 is operated in linear region. Specifically,
in the driving transistor 2302, the channel length (L) is set
longer, preferably five times longer or more, than the channel

‘width (W). Meanwhile, in the current control transistor 2303,

25 . the chagnel length (L) is set equal to or shorter than the channel
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line Vi (i =1 to x), and the drain of the driving transistor 2302 is
connected to a pixel electrode of the light emtting elenent 2304. The
light emtting el enent 2304 conprises an anode, a 20 cathode and an

el ectro lum nescent |ayer interposed between the. anode and the cathode.
When the anode is connected to either the driving transistor 2302 or the
current contlthtr(@nm stor 2303, the anode is used as a pixel electrode
and the cat No a counter electrode. Meanwhile, when the cathode is 25
connected to either the driving transistor 2302 or the current 37 control
transi stor 2303, tH&cIBhBIRE| us¥dtghiagptrensistert230e isngonheckrdde is
a counter eI ectrode. A voltage is supplied froma power supply to each of
t he counter T8l 8cEFaleling Ghel(liight ®mMiXti nGnel ederhe?304raedaniedpradear
supply line 5 Vi so as to supply a forward bias current to the |ight
emtting ePéngm s2EA4hiOee tohnshetbwo2 2h By edaneeftddeocapatjdaar 123@5 i s
connected to the power supply line Vi and the other is connected to the
gat es of5t hgidfi v+ rig tor &)SanE0thd388nandi $ Neotnkéesd 49 ahigadle ToFeaﬁ‘:ﬁbstor
2303. The capacitor 2305 is provided to store the gate voltage of the

driving traasicing Qﬁﬁﬂsﬂgﬁoef23bbeaﬁ&rfﬁ8tg£98t 6@ thbaRak-sbak %gg%ro

the switching transistor 2301 is turned Al t hough the capaci

s provi de@rbﬂsfﬁﬁprz Z{]he'l‘t{év‘a%.jvgﬂp' t?r élSéSJ:uf (ﬁ"yé/nci tliq tggr%’gn

this configuration, e capaci necessa

» control transistor 2303 are connected in series. The driving

305

transistor 2302 and the current control transistor 2303 are
10 - connected to a power supply line Vi (i = 1 to xX) and the light
emitting element 2304 so that a current from the power supply
-~ 1line Vi i-s supplied to the light emitting element 2304 as a drain
current of the driving transistor 2302 and of the current
control transistor 2303. In this embodiment, the source of the
15 current control transistor 2303 is connected to the power supply
line Vi (i = 1 to x), and the drain of the driving transistor
12302 is connected to a pixel electrode of the light emitting
. element 2304.

The light emitting element 2304 comprises an anode, a

20 - cathode and an electro luminescent layer interposed between the -
- anode and the cathode. When the anode is connected to either
the driving transistor 2302 or the current control transistor
2303, the anode is used as a pixel electrode and the cathode
:1.s a counter electrode. Meanwhile, when the cathode is

25 . connected to either the driving transistor 2302 or the current
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provided. In the case where the source or the drain of the driving

transi stor 2302 is connected to the anode of the light emtting elenent
2304, it is desirable that the driving transistor 2302 20 has P-type
conductivity. On the other hand, in the case where the source or the drain
of the driving transistor 2302 is connected to the cathode of the |ight

emtting elg 3 is d that th dr|V|n t ransi stor 2302
has N-type Jgigﬁ%u%t &% n31 ?ib{’ g%nc‘éalflbo‘%‘elsmu eXpBEnali BAX®H | be
a dual em ssion display panel which includes

made on ture of
first and sec ﬁf‘a‘ﬁ 1 e mpage dFdaucedntas %]r setredecuid vodiame is FI G

23. In FIG 24, a dI’IVI ng transistor 2401, a current control transistor
2407, a firSEPRIER] fgem @pesies suppdyr bdegaca X the iqgnten eflengrodper
2403, and a second electrode (counter electrode) 2404 are provided over a

i ght tran?Fi 53¢ el ghib samich i gl Gl.emBret 2304 rmond rtaves ipoiverr 249p1iys 1iher med
so as to be a normally-ON transistor. For exanple, elenents such as boron,

whi ch i Mpar¥% ssnescomdupp by by forwandderthd Qurtentchanaee iy Baikedngn by
ion inplantation or ion doping. A light emtting elenment 2425 is formed by

| am nati ng eldment r330£]| ectrode 2402, the light emtting | ayer 2403 and the
second el ectrode 2404. In this enbodinent, the first electrode 2402 and

th d el ect 2 | 53] ial.
e orarond O SoL peRe28R e 6 MedeRErBabboll Yhd TEASLLRRLY2TBE SR

connected to the power supply line Vi and the other is connected
- to the gates of the driving transistor 2302 and the current

10 | control transistor 2303. The capacitor 2305'is provided to
store the gate voltage of the driving transistor 2302 and of
the current control transistor 2303, when the switching
.transistor 2301 is turned OFF. Althoﬁgh the capacitor 2305 is
provided in FIG. 23, the invention is not exclusively limited

15 = to this configuration, and the capacitor is not necessarily
provided.

In the case where the source or the drain of the driving
transistor 2302 is connected to the anode of the light emitting
element 2304, it is desirable that the driving transistor 2302

20 has P-type conductivity. On the other hand, in the case where
the source or the drain of the driving transistor 2302 is
connected to the cathode of the light emitting element 2304,
it is desirable that the driving transistor 2302 has N-type
donduct'ivity .

25 With reference to FIG. 24, explanation will be made on
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el ement 2425 emts light in the direction of the substrate 2400 (first
direction) and the opposite direction thereof (second direction), and
conprises a first display region 2405 and a second display region 2406. It
is to be noted that for a light 20 transm ssive material for the first

el ectrode 2402 and the second el ectrode 2404, used are al um num having a
t hi ckness enough to trapsmt light, or a light transm ssive conductive
filmsuch a3 ?ﬁg’?‘a’FﬂH‘?nOBx?d‘é'}a]zi%1%%%,dwplmnﬁnelnwbicheingauéeswi th
silicon oxide, galliun1 zinc oxide, tungsten oxide 25 and the like. 39
Thi s enbodi FhEt @l bregopl chianlay isn@dsisnanidonseist kheopheeleghodient s.
40 WHAT IS CLAIMED IS: 1. A display device conprising: a first display
surface andskewecbmdFEEspRay sin fED®; 2n0d 4i @ghiviengt tragsekesenkgoior ged
between the first display surface and the second display surface, each of

the |ight emtrémy ebateolls taem¥istiold 2407 ) Sh HaRIDELALLLHEET (BERe12
second transparent electrode and a light emtting |ayer forned between the

first twsansgpsentodd pcriode andiphe Ay ansRar %dqfl egﬁ&ogeae%gﬁei n

an image is displayed on the first display Surface and the secon spl ay

surface usidibdrtdddl(ddiiRdPe1d @ oy Ui dio agjeg g?%tvi’dead.'%vvc\aﬁ}e E'ae;s].g#ﬁg

first display surface is larger than the secon Splray surtface.
et whi Lo TR e ErE Ll A o L B At Dg! fEaR RSO P4DLatEpl ay,
surface
formed so as to be a normally-ON tramsistor. For example,
- elements such as boron, which imparts one conductivity, is added
10 in a channel forming region by ion implantation or ion doping.
A light emitting element 2425 is formed by laminating
the first electrode 2402 » the light emitting layer 2403 and the
second electrode 2404. In this embo‘diment,-the first electrode
2402 and the second electrode 2404 are formed of a light
156 transmissive material. Accordingly, the 1light emitting
element 2425 emits light in the direction of the substrate 2400
(first direction) and the opposite direction thereof (second
direction), and comprises a first display region 2405 and a
second display region 2406. It is to be noted that for a l1ight
20 transmissive material for the first electrode 2402 and the
second electrode 2404, used are aluminum having a thickness
- enough to transmit light, or a light transmissive conductive
‘film such as indium tin oxide, zinc oxide, or indium tin oxide
added with silicon oxide, gallium, zinc oxide, tungsten oxide

25 and the like.
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and the second display surface. 3. The display device according to claim1,
wherein the light emtting elenents emt different colored |ights. 4. The
di spl ay device according to claiml, wherein a scan direction of the first
di splay surface is different froma scan direction of the second display
surface. 5. The display device according to claim4, wherein the first

di splay surface and the second di splay surface conprise a signal |ine
driver circuit in ¢BiffoRmPadiiment crrghel imphenentedriniconbinaddoor wiel

swi tching nmeans for changing the scan direction of the first display
surface andother sempodimertson of the second display surface. 6. The

di spl ay device according to claim4, wherein the display 41 device
conprises a volatile storage and a switching nmeans for changi ng the reading
order of data stored in the volatile storage. 7. The di splay device
according to claim1, wherein the first display surface and the second

di splay surface are sandw ched by two pol ari zers having different

pol ari zation directions. 8. The display device according to claim7,
wherein a crossing angle of the polarization directions of the two
polarizers is in a range of 45 to 90 degrees. 9. The display device
according to claim1l, wherein the display device conprises a signal line
driver circuit which is capable of arbitrarily selecting a signal line
froma plurality of signal lines extending on.the first display surface and
t he second display surface, and capable of outputting an inmage signal to
the signal line. 10. The display device according to claim1, wherein a
phot oel ectric converter is provided on at |east one of the first display
surface and the second B
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di splay surface. 11. A display device conprising: a first display surface
and a plurality of second display surfaces; and |ight emtting elenents
formed between the first display surface and the plurality of second

di splay surfaces, each of the light emtting elenents conprising a first
transparent electrode, a second transparent electrode and a light emtting
| ayer forned between the first transparent el ectrode and the second
transparent electrode, wherein an inmage is displayed on the first display
surface awdlAThES QIAIMED ISy of second di splay surfaces using a light fromthe
light emtting elenments. 12. The display device according to claim 11,
wherein the light emtting elenents emt white light, and a color filter is

provi ded betwegen thgdié%aﬁﬂé\aéeajmisg]\g;surface and one of the second
di splay surfaces. 13. The display device according to claim11l, wherein the
light ~enitti rigfiest display sudsgetand afseeand dispdayl sfageslanght s.  14. The di spl ay

devi ce accordi tQ.- i i C irection of the.first display
surface is di f1 rt gﬁ}lﬁjp%oén%é&gsc\g&r}%l r!gec ?%nﬁ%f H’fskglsp lﬁuélifaf? ?n%fflesé%%)ﬂﬂ

di spl ay slisflacesfacdeacH bfthdilight ayititigyvdlefes eonplisigg b firgtahspatcht Wherein

the first display surface and the plurality of second display surfaces
conpri se %e%ogﬁaﬂ sepoTMeiraispyent ectiode and ﬁhg%‘fﬁwﬁ,mgalﬁﬂﬂrtfﬁ@ﬂ%i beeen thae dri ver

circuit monprises nsdoak ngq]{ﬁgg%nﬁgﬁra?@%ﬁg}g%&g@@%escan direction of the

first display urface and the scan plurality of second
di spl ay surf acewmreifiGn iftage ds displayediaw tteefine dispthyngriace ahdiba skéond/\bn@?' K’|yn the
ns

di spl ay * devi ce.conpr.i S vol ati storage and a sw tching nea or
Chaﬁgi %g S{,lﬁ ceusing aﬂgght%‘reom ?he l?ght emltgng elemegts, and 9

wherein the first display surface is larger than the second display surface.

2. The display device according to claim 1, wherein the light emitting
elements emit white light, and a color filter is provided between the first display surface

and the second display surface.

3. The display device according to claim 1, wherein the light emitting

elements emit different colored lights.

4, The display device according to claim 1, wherein a scan direction of the

first display surface is different from a scan direction of the second display surface.

5. The display device according to claim 4, wherein the
first display surface and the second display surface comprise a signal line
driver circuit in common, and the signal line driver circuit comprises switching means
for changing the scan direction of the first display surface and the scan direction

of the second display surface.

6.  Thedisplay device according to claim 4, wherein the display
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order of data stored in the volatile storage. 17. The display device
according to claim1ll, wherein the first display surface and the plurality
of second display surfaces are sandw ched by two polarizers having
different polarization directions. 18. The di splay device according to
claim 17, wherein a crossing angle of the polarization directions of the
two polarizers is in a range of 45 to 90 degrees. 19. The di splay device
according to claim 11, wherein the display device conprises a signal |ine

driver cirgyi i IS able of arbitrarily selecting a signal line
froma pl ud% gﬁclktc%g pes? iagvr?;ﬁgﬁ? Phiage é’f?‘?@ﬁmtﬁ}&nﬁﬁleﬁ%for changing thprrepdingsur f ace
and at | eaasder@lﬁdat@fstdréteinnh@{,@hﬁk)@td}gges_econd di spl ay surfaces, and capabl e

of outputting an inmage signal to the signal line. 20. The display device
according to claim11l, wherein a photoelectric converter is provided on at

| east one of t fir | .surface and, 43 the plurality of second

di spl ay surf aclgg . Ziﬁl Eéé pZEBJec %anarcc?o%ﬁ%{%a(fl?}? hraly ‘?‘nga{hﬁif%ﬁldﬁplﬁéi}ir@é‘? anghe
di spl ay déh sseomsbdipplap surfice ard sahdivicbd BY 8o pHlbfiaGEhARg: 2 second di spl ay
surface a,ld.ght emtting elenment fornmed between the fiTst display surface
and the sggﬁﬁﬁ“P8*§$Wavﬂyﬁwﬂa@%, the light enitting el ement conprising a
first transparent electrode, a second transparent electrode and a |ight
emtting |ayer formed between the first transparent el ectrode and the

second transpaBent dhedtisriae devibersetardingetof ikt TiwRréd £Wds3H8 dngld gfgﬁé
i 22. The electronic par at us "according to

th th - d I sur.face. a
cl :in m 2(1a , B%?%}OHI cﬁ]%g%/nélog & i nRolagzesy ig 3 range afﬁ%mﬁiﬁd@gr ewsnput er .

0. The display device according to claim 1, wherein the
display device comprises a signal line driver circuit which is capable of arbitrarily selecting a
signal line from a plurality of si gnal lines extending on the first display

surface and the second display surface, and capable of outputting an image signal to the signal
line.

10. The display device according to claim 1, wherein a

photoelectric converter is provided on at least one of the first display surface and the second

display surface.

1. A display device comprising:

a first display surface and a plurality of second display surfaces; and

light emitting elements formed between the first display surface and the
plurality of second display surfaces, each of the light emitting elements comprising a first
transparent electrode, a second transparent electrode and a light emitting layer
formed between the first transparent electrode and the second transparent electrode,

wherein an image is displayed on the first

display surface and the plurality of second display surfaces using a light from the light

emitting elements.

12. The display device according to claim 1 1, wherein

the light emitting elements emit white light, and a color filter is provided between the
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23. The el ectronic apparatus according to claim21, wherein the electronic
apparatus is a video canera. 24. The el ectronic apparatus according to
claim 21, wherein the electronic apparatus is a digital canmera. 25. The

el ectroni c apparatus according to claim2l, wherein the electronic

appar at us fitst dipla9 strdde@né @RB YN 3kdoRd dispRly-sudBcesThe el ectroni ¢ apparat us
according to claim 21, wherein the el ectronic apparatus conprises an

el ectrical storage, and light em ssion control nmeans for lighting the

first display %rf%g$$gﬁﬁ%9§i§e§%&gﬁj i@g&a% qg%glcegzn{rﬂg?%h{ he el ectri cal

storage is charged roni paratias acco g to claim 26,
wher ei n t amitlingglements smitaliffeent soddredtglts. conpri ses a recordi ng medi um on
which is recorded a control programfor lighting the first display surface
and the second 44 display surface. 28. The el ectronic apparatus according

to claim 26, Wi‘kﬁ_reifphé&ige%j,gg@i%emcgﬁ e Tci e ?,Jﬁgpe?&acorrpri ses a recording
e or Tig

medi um on which is reco a control” program hting an inverted
di spl ay ssmah duectiohad ¢hecfinst diaplay swrficavediffecknf from 4 dvath dokctionndithel di spl ay
surface. 29. .Thef el en%&[.og%‘g apagar atus according to claim 26, wherein the
light enPB@liGrotssrandgdis Bhpri ses a recording nmedi um on which is
recorded a control programfor lighting a pixel which is less in
deterioration. 30. An electronic apparatus having a display device, the
di spl ay devi celonpFhesdisplay devica apcondingtb alaimulrd atbercimd a plural ity of
second i PR dRHlRy A5 Rce dra ¥Rl pfRhh) PRSI P BERLS @AY between the first

comprise a signal line driver circuit in common, and the signal line driver circuit

comprises switching means for changing the scan direction of the first display

surface and the scan direction of the plurality of second display surfaces.

16,  The display device according to claim 14, wherein the display
device comprises a volatile storage and a switching means for changing the reading

order of data stored in the volatile storage.

17.  The display device according to claim 11, wherein the first
display surface and the plurality of second display surfaces are sandwiched by two

polarizers having different polarization directions.

18.  The display device according to claim 17, wherein a
crossing angle of the polarization directions of the two polarizers is in a range of

45 to 90 degrees.

19.  The display device according to claim 11, wherein
the display device comprises a signal line driver circuit which is capable of arbitrarily
selecting a signal line from a plurality of signal lines extending on the first display
surface and at least one of the plurality of second display surfaces, and

capable of outputting an image signal to the signal line.

20.  The display device according to claim 11, wherein a
photoelectric converter is provided on at least one of the first display surface and
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plurality of second display surfaces, each of the light emtting el enments
conprising a first transparent el ectrode, a second transparent el ectrode
and a light emtting |ayer formed between the first transparent el ectrode
and the second transparent electrode. 31. The el ectronic apparatus
according to claim30, wherein the electronic apparatus is a personal
conputer. 32. The electronic apparatus according to claim30, wherein the
el ect r oni e appditiod sedosd displayeswrfeceser a. 33. The el ectroni ¢ apparat us
according to claim30, wherein the electronic apparatus is a digital
canera. 34. The el ectronic apparatus according to claim 30, wherein the

el ectroni c appar.at Usnickcollo abdAtes BRARRA URPly@eviceahe 45 35. The
el ectroni ¢ apparatus according to claim 30, erein the electronic

appar at usdiﬁﬁ?bbﬁi?‘%%f‘sm&??rts!h@ét rical storage, and light enission control
means for |i gqﬁ&gﬁgﬁﬁ{/fﬁé{fiﬁ%gﬂiﬁgg&%did{i'{yﬁ@%rﬁ@g the plurality of second

di spl ay surfaces h ctrica ge 1's charged. 36. The electronic
appar at us acc o kightgntitinglebdntanBrmel beteicen theefidsi dibplag irfiic@nd dvecald means
conprises,a_ recopdin di um on ich is _recorded a control programfor

i ght i ng $isplay ke %Eeg@fr@wﬁ ot QOMPESIRE A fstitiapsparens fleshpddRs pl ay
surfaces.gedynd Jﬂﬁ%ﬁbﬁ%&%u& at?cpi)ﬁ?)ﬁtérﬁttﬂl%qgﬁéi“f ddbebknThdfrst Wherein the

| i ght em ssion cohtrol means conprises a - recording nediumon which is

r ecor ded teanspanent electrodeg nachthe eecond glanhipagenaplectivds, t ed di spl ay surface whose

contrast i.s i.nyerfed fromthat .of a normal display surface. 38. The

el ect r oni &5y g?%‘%{?gdléﬁl%ﬁ 3G 1% G At %,Se%gfl@PHYtSH a¢% ght  eni ssi on

control neans conprises a recording nediumon which is recorded a control
22.  The electronic apparatus according to claim 21, wherein the

electronic apparatus is a personal computer.

23.  The electronic apparatus according to claim 21, wherein the

electronic apparatus is a video camera.

24, The electronic apparatus according to claim 21, wherein the

electronic apparatus is a digital camera.

25.  The electronic apparatus according to claim 21, wherein the

electronic apparatus is a portable communication tool.

26.  The electronic apparatus according to claim 21,
wherein the electronic apparatus comprises an electrical storage, and light emission
control means for lighting the first display surface and the second display

surface when the electrical storage is charged.
27.  The electronic apparatus according to claim 26,

wherein the light emission control means comprises a recording medium on which is

recorded a control program for lighting the first display surface and the second
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programfor lighting a pixel which is less in deterioration. 39. An

el ectroni c apparatus conprising: a first housing and a second housi ng which
are connected to each other so as to be used both in open position and

cl osed position; display neans having a light emtting el enent fornmed over
a light transm ssive substrate nounted in the first housing, which emts
light froasplhesisat emtting element to the light transm ssive substrate
side and the opposite side thereof so as to forma first display surface
and a second display surface; detecting nmeans for detecting a signal

correspondi ng a ngle between the first housing and the second

housi ng; and s%&gt cmﬁeg & ?pgﬁawﬁaqrﬂ&géogpagﬁsjgi rection of the display
nmeans i n wheertHangk epitstorfcchit@NmbaRWorifristd #PachitnHabaeh HowRRRAS. 40. The
el ectroni c apparatus according to claim 39, wherein the electronic

appar at usteparded @ sprig arogemypert lighting an invested (disptaysnifeceapheseat us according to
claim 39, i rQni aratps is a video canera. 42. The
el ect roni%owgg%gér gltvhggdafgé%rtg‘%tg’gta{l §H18"(f:1éﬁ%?§’ ,urt)éﬁ%r ein the electronic
apparatus is a digital canera. 43. The el ectronic apparatus according to
claim 39, wherein the _electronic apparatus is_a portable conmunication

tool . 44. The %} ect Tisrilectoniappaamsaseqrdmedty clambawhersm thodiehtei n t he
I - ! o " . the
ot L S P B 57

control neans ting splay s ace rica orage is
char ged. prdgramThelightongy a pinelovkiplpiviadsis dareiorationg t o cl ai m 44,

30.  Anelectronic apparatus having a display device, the
display device comprising:

a first display surface and a plurality of second display surfaces;

light emitting elements formed between the first display surface and the
plurality of second display surfaces, each of the light emitting elements comprising a
first transparent electrode, a second transparent electrode and a light emitting layer

formed between the first transparent electrode and the second transparent electrode.

31. The electronic apparatus according to claim 30, wherein the

electronic apparatus is a personal computer.

32.  The electronic apparatus according to claim 30,

wherein the electronic apparatus is a video camera.

33.  The electronic apparatus according to claim 30, wherein the

electronic apparatus is a digital camera.

34.  The electronic apparatus according to claim 30, wherein the

electronic apparatus is a portable communication tool.
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wherein the |ight em ssion control neans conprises a recording medi um on

which is recorded a control programfor lighting the display surface. 46.
The el ectronic apparatus according to claim44, wherein the |ight eni ssion
control neans conprises a recording nmediumon which is recorded a control

program for |ighti nghadedtronts dppdratlisibantinpuib chRe@ 3ohose contrast is
i nverted f omtgat of a normal display surface. A7, The el ectronic

appar at usW et ?ﬁlgdmllféP@aﬁamcomm@%amd@%caﬂus@wge and Bghtemission r ol neans
conpri Sescc%ﬁ%?ﬁﬁ&%’ faﬂkgiﬁgf YHS A H‘ﬁgﬁp shrfade ﬁrtl‘fleeﬂ}l%h%%%tdsegm}d program f or

l'ighting a pixel whic l'ess I'n erlora I'on plray device
conpri si ngsplay $urfasts whapthaelestrichbsteragais chagedond di spl ay surface; and a
light emtting elenent forned between the first display surface and the
second di splay surface, the light emtting el ement conprising a first

transparent ej@ct rpgeoleds rode and a |ight emitti ng
oﬁlﬁcagy?grawsaa'aéd}ﬁf %% cfﬁ 86!

| ayer forned between the t ranspar ent ctrode and the second
t r anspar efiltereingle hdd@mlwtmmnnomemengmmemh mpbﬂy@nedlumhm Whicktis di spl ay

surface andth ond dis urfac u aI| fro e |light
emitting Sfoéﬁ%n? %0 Br%aé?g‘?rﬁ}/ l?fh%ét %ﬁpqg)ﬁé“rﬁc §Pd H’iesfg]\“é{)] Ysurface is

i nvert ed dfRecndidispldy bfagds. | eft and right with respect to the image on the
second di splay surface. 47 49. The display device according to claim48,

the light emtting element emts whlte light. 50. The display device

according to Ia| color filter rov de bet ween the first
di spl ay surfac%e an&ﬂ}%el&ggelgr?gp% Ia‘éSPr ft%l((f mgi A di spl ay device

conpri si ngierdin tierlight @intssloalcoftiol MEmsBhpAsGOLRBSHIHeSREBYMOH WRER is
recorded a contro! program for lighting an inverted display surface whose

contrast is inverted from that of a normal display surface.

38.  The electronic apparatus according to claim 35, wherein the light
emission control means comprises a recording medium on which is recorded a control

program for lighting a pixel which is less in deterioration.

39.  An electronic apparatus comprising;

a first housing and a second housing which are connected to each other so as to
be used both in open position and clos;ed position;

display means having a light emitting element formed over a light transmissive
substrate mounted in the first housing, which emits light from the light emitting element
to the light transmissive substrate side and the opposite side thereof so as to form a first
display surface and a second display surface;

detecting means for detecting a signal corresponding to an angle between the
first housing and the second housing; and

switching means for changing a scan direction of the display means in

accordance with a signal output from the detecting means.

40.  The clectronic apparatus according to claim 39, wherein the

electronic apparatus is a personal computer.

41.  The electronic apparatus according to claim 39, wherein the
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alight emtting elenent formed between the first display surface and the
second di splay surface, the light emtting elenent conprising a first
transparent el ectrode, a second transparent electrode and a light emtting
| ayer for?ﬂﬁ%ﬁqu’é‘i%m’éfﬂtwshéavidepwrﬂanspar ent el ectrode and the second
transparent electrode; and a first polarizer adjacent to the first display
surface and a second pol ari zer adjacent to the second display surface,
wherein an i megfe i STkt dpdtamecapparabiactorilg t6chRh Y, GHEkRCRe and t he second
di spl ay SLirface using a light fromthe light emtting elenents, and wherein
the i nage®BTrantfeAnpaTadys 1§p digital cangrp.ace is inverted in a direction of left
and right with respect to the inmage on the second display surface. 52. The
di spl ay device according to claim51, wherein the first polarizer and the
second pol ari z&. hdlie dedtfonicaypapalsactadingas clhimeot whasin th8. The di spl ay
device according to claimb51, wherein a crossing angle of the polarization
di r ect i orQSHOMGAPPARFS DR BPFiatle commupication toghe of 45 to 90 degrees. 54.
The display device according to claimb51l, the light emtting element emts
white light. 55. The display device according to claimb51, a color filter
is provided bEtweeheadiestionicsippdiagslaagordingftackimi®, t he second di spl ay
surface. . -An el.ectroni c apparatus conprising; a first housing; and 48 a
i spiay dLrER e oES ey PR Ror i Restice sodt ped B PRI B
second suph@6BneaRdordlightiaBla @spidy dutfacEWaBR e dQKHEA slaplgagen the first

di splay surface and the second ‘display surface, the Iight emtting el enent
conpri si ¥gatged r st transparent

45.  The electronic apparatus according to claim 44,
wherein the light emission control means comprises a recording medium on which is

recorded a control program for lighting the display surface.

46.  The electronic apparatus according to claim 44,
wherein the light emission control means comprises a recording medium on which
is recorded a control program for lighting an inverted display surface whose

contrast is inverted from that of a normal display surface.

47.  The electronic apparatus according to claim 44, wherein the light
emission control means comprises a recording medium on which is recorded a control

program for lighting a pixel which is less in deterioration.

48. A display device comprising:

a first display surface and a second display surface; and

a light emitting element formed between the first display surface and the
second display surface, the light emitting element comprising a first transparent
electrode, a second transparent electrode and a light emitting layer formed between the
first fransparent electrode and the second transparent electrode,

wherein an image is displayed on the first display surface and the second
display surface using a light from the light emitting elements, and

wherein the image on the first display surface is inverted in a direction of left

and right with respect to the image on the second display surface.
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el ectrode, a second transparent electrode and a light emtting |ayer forned
between the first transparent electrode and the second transparent

el ectrode, wherein the first housing and the second housing are connected
to each other so as to be used both in open position and cl osed position,
wherein an image is displayed on the first display surface and the second
di spl ay surfacé9usi de displayhievice ecaordieg kd ghim @$yithé liglg caligim@rld@nenand wher ei n

t he i mage _.Qf e first display surface is inverted in a direction of left
and ri g%t e@mﬂﬁwﬂ%%ﬁ%@t to the image on the second di splay surface. 57. The

el ectroni c apparatus according to claimb56, wherein the inmage on the first
di spl ay surfgge is inverted in a direction of left and rl-ghft .vmth respect
to the image 8% t h&hegdisplay davispheoprding feadain 48, acmbordites & povidedin angl e

between t Baukld il irMUSHATPRYe Lfme 8520 d?s%&jasyi et

51. A display device comprising;

a first display surface and a second display surface;

a light emitting element formed between the first display surface and the
second display surface, the light emitting element comprising a first transparent
electrode, a second transparent electrode and a light emitting layer formed between the

- first transparent electrode and the second transparent electrode; and

a first polarizer adjacent to the first display surface and a second polarizer
adjacent to the second display surface,

wherein an image is displayed on the first display surface and the second
display surface using a light from the light emitting elements, and

wherein the image on the first display surface is inverted in a direction of lcft

and right with respect to the image on the second display surface.

52.  The display device according to claim 51, wherein the first polarizer

and the second polarizer have different polarization directions.
53.  The display device according to claim 51, wherein a Crossing
angle of the polarization directions of the two polarizers is in a range of 45 to 90

degrees.

54.  The display device according to claim 51, the light emitting element
emits white light.

55.  The display device according to claim 51, a color filter is provided

between the first display surface and the second display surface,

56.  An electronic apparatus comprising:

a first housing; and
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a display device, the display device comprising;
a first surface and a second surface; and
a light emitting element formed between the first display surface and
the second display surface, the light emitting element comprising a first transparent
electrode, a second transparent electrode and a light emitting layer formed between the
first transparent electrode and the second transparent electrode,
wherein the first housing and the second housing are connected to each other so
as to be used both in open position and closed position,
wherein an image is displayed on the first display surface and the second
display surface using a light from the light emitting elements, and
wherein the image on the first display surface is inverted in a direction of left

and right with respect to the image on the second display surface.

57.  The electronic apparatus according to claim 56, wherein the image
on the first display surface is inverted in a direction of left and right with respect to the
image on the second display surface in accordance with an angle between the first

housing and the second housing.
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