; €3e262,,-401 66V6T6" A DI SPLAY DEVI CE AND AN ELECTRONI C APPARATUS USI NG THE
"SAMVE BACKGROUND OF THE I NVENTION 5 1. Field of the Invention The present
invention relates to a display device having a display screen which is
formed on a flat plate surface by using alight emtting elenent typified by
an electro | um nescence elenent, and nore particularly relates to an

el ectronic 10 apparatus using the display device. 2. Description of Related
Art In recénDEERLAY DEMICEANBVANCELEQTRONICHARRARATHS USING! THEeS,
portabl e tel ephone sets have been widely used. 15 In future, transm ssion
of nmoving pictures and transm ssi on ofSamMEarge volume of information are
expected. On the other hand, through reduction i.n weight of personal
conputers ( PCs ) , those adapted for nobile conmunicati on have been
produced. Information termnals called PDA originated in electronic 20

not ebooks have al so been ppagueRbund 03 IardYaEirex and widely used. In
addition, with the advanceof "disptay devices, nost—of those portable

i nfornmagi o apRak: t%§e§h%r%n%%HkﬂEE$ with a flat panel display. Anong
active matrix display devices, manufacturing of 25 a display device by the

use of | ow tenper atur ly:silicaon thin. 1 filmtransistors eferred to
"as TFTs herei naftgfr egggg?éﬁﬁt%v .notl:'r?é" higdabes |t t e EB VS con
TFTs has adv ntsges in that |n addition_to manufacturing of a pixel, a

signal |in& THPRERY EOFEaTWilrh i€ FRATReT 2n 3 Fetmlrts sixdase b 8518 ti on
5 in a display device. Thus, it is possible to realize mniaturization and
hi gh defi ni2t tdAbdf eHiGEipPagleBentctynkfieddy anisdsiclradumdasisceagsect ed
to be nore widely used in

element, and more particularly relates to an electronic

10 apparatus using the display device.

2. Descriptionrof Related Art
In recent years, with the development in communication
technologies, portable teleﬁhone sets have been widely used.
15 In futur_e, 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), those
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
rused. 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, manufadturing of

25 adisplay device by the use of low temperature poly-silicon thin
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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
housi ng 202, a keyboard 203, a touch pad 204, a display portion 205

i ncluding 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 | ooking at the display as
i n ot her notEbotkaRgd stvranitheferredde adIFTet iosse hnal tt B iarerdnmptdd .

Wt hout using the keyboard 203, as shown in FIG 2B, the display portion
205 i ncl udi Tige aste0 b Nl o rtaip eaiat Ukepbotic Bi R@BoROTFPE dadS8dvANtRgEZti g the
first housing 201 in a conplicated way and 20 covering the keyboard 203

with the figsie housaaes 20n 05 ddiuPREE @Rl Sy Lok CONNRBele o Rt VPO ONES
ose

have been replaced by flip phones, and anong flip ‘phones, t avi ng two

i 551275 g o e Lln SR o 36 6,309 Lg) o

side, an external side an ate I'p r speé??vely.

The fli h P 0.2 | S, 3ALt0 3C, [ fi h [ 301
econd Boust hg S0TLERLY, YA ay R of 300" FCRALHS AFEpISSA PRSI oh

304, a speaker. 306,. an_antenna _307¢, a hinge 308, a keyboard_309, a
m cr ophone "SHH-EUHA 22 HE0E & MZ‘ ﬂ?fsll’i’d%ﬂ-"inn Of| gsdisplay deviceq and

sub-displaxﬁééQe second di splay portion 304) is provided as well as a main

di splay ( t i3 STLITRLY Aevpre i bh Fomegted gbe bomeEeavidedy wsedtinry

charge status, a nessage reception status and the |ike can be di splayed on
t he sub-di sPtE¥T¢€ nst ead of on the main display ( see Japanese Lai d- Open
Pat ent Application No. 10 2001-285445, for exanple). SUMVARY OF THE
| N\VENTI ON Tn t he aBovepdetablécrlCsontabitetoriils halvieebelBG, dekelbpedt hasisi ng
is required to be rotated around the axis of
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 display
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. 3A,

3B and 3C show an internal side, an external side and a lateral

25 side of a flip phone, respectively. The £lip phone shown in
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15 rotation in a conplicated way in order to use one display portion
indifferent positions. Therefore, nechanical reliability of the tablet PC
is lowered as conpared with a PC using a sinple hinge, thus machine life is
shortened. In the above-described portable tel ephone set 20 conprising both
a main display and a sub-display, control circuits for controlling each of
the di splays are necessarily provided, leading to the increase in the
nunber of &dHSondAtte Hheompeiisesr eabirst hovlsing 30d ,casdeddnd heugdnigabl e
tel ephone set. Further, the two displays nake the first housing thicker 25
and al so i iBOgasecint dabpiayOhotHiEo Fo33bL &sd AP ASBP 18§t postiod RoMi,ew of
the foregoing, it is a general object of the invention to provide a display

devi ce havighgpbwRed 3062Ysn M ESnd LU NG hRRgRUABE! kacﬁﬁwxg@@o%,a d

vol une and inproving nechanical reliability. Ft i .s another object of the

| nventi on il d¥iRn0818N L bRRECGPPA! AL US, URLIE ANFIES dhaRlgygdev ce.
escri be I ens; I'ng TO the inven

To sol ve the above- pr o accor I'on, “a 'dua

i SSi di ks d ich bot h ' i spl
cub: di 31 ay: SrBasRartag e P SRR e Ro R o abe) off et a8 o
have a high reliabilit 0 'th? h g&{Q%ha,conplicateg axis of rotation. A
i sl ay doWeld 55 PN TP 1T (FROALET h AL ORIAToar 1o GO0 arRd (tHyS

el enent forned qover a |ight transm ssive substrate, wherein |ight fromthe
li ght eni t ti%g téMemedtPR SERY qhar 9o stREUSI: gt Me § 3R eGaR Kb Sttedus si de
and to the 15 opposite side thereof so as to forma first display surface
and a secoﬁdlldditgﬁl bike gmbe, dianlayedren thesplbydispdey fosheddorf ome
first display surface is as |large as a second display screen fornmed on the
second di sHh@®mainddicplak (I5epliapaeseckahdcOpen Pattemtt Appliwationiio.
conpri ses
10 2001-285445, for example).

SUMMARY OF THE INVENTION

In the above-described conventional tablet PC, the

first housing is required to be rotated around the axis of

15 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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20 a light emtting elenent formed over a light transm ssive substrate,
wherein light fromthe light emtting elenent is emtted 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 first display
screen forned on 25 the first display surface is larger than a second

di splay screen 4 fornmed on the second display surface. A display device
according to the | inemeweicbhpricesgaiig ghtt ési 4 tgarpmilesbikectosfratheover a
| ight transm ssive substrate, wherein light fromthe light emtting el enent

a.s 5 enittadvdmtidie thi phtvidarsaispiye aiide BheishdtraadshRayheapRosi te
side thereof so as to forma first display surface and a second di spl ay

surface, antedudint athé yn@nhbélrsBkaﬁoﬁnﬁﬁﬁaﬂ%sa%df YIIREheOhrfd MRS &s}fhg{o' r st
di splay surface or the second display surface. In the above-descr

di spl ay dE%%MﬁH&Q_ﬂaﬁ lp%lyf[ nvf{]t:ﬂso nortﬂgrl %@ﬂéc@@ft Ici’lgg.l. Q}eg');%tr}hn rmy

emt white light and a co or provi on the si

first digspl N o above desc |bed di s ording to
the 15 Puerd %"Rﬁ% o MBI o Ear FLed Ui Rl & BT SIS ace
may be formed of IuraI| | i gh mtting el enents having different

eni ssion col ors. ts'r?e1 %%68 ARG ‘i?é’"tf g§°Bé9\“Ee AFHIG TP F e

i nvention, fhe scan direction of the first dlspl(¥ screen nmay 20 be
different fASRTHANof $4RL eBdgsdon SiRlakdipdised ) Whikk safias asRetbed

di spl ay device according to the invention, the first display screen and the
second di sp? BATE HEP LAY anshsr syd- é@@én&l | The dualecemission tdisplagmon

and the signal line driver circuit may have a swtching neans for 25
changi ng t ellswen anr edectmonic apparatus to have a high reliability

10 without using a complicated axis of rotation.

A display device according to the invention comprises
a2 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 light 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 seco.nd display surface, and a first display screen formed on

256  the first display surface is larger than a second display screen
A :



5 The above-descri bed di splay device according to the invention may
conprise a volatile storage neans and a swi tching neans for changing the
readi ng order of data stored in the volatile storage neans. 5 In the
above-descri bed di splay device according to the invention, the first

di splay surface and the second di splay surface nmay be sandw ched between at
| east two pol ari zers having different polarization directions. The

above- descriidmtediaplthe dewd@al atigpdivngdrEdde, 10 i nvention nay conprise a
signal line driver circuit capable of arbitrarily selecting a signal |ine

froma plurality oA &igFpay |ldeiaeacRRFIRPR PRel1hedn €SP DMRGILAN and
t he second di splay screen, and capable of outputting an imge signal to the

signal |ine i%oht Lherebayedlenerivad dapl Yefierl o pecadinthiaine

i nvention, a photoelectric converter 1s provided on ei'ther or

first displ £ C i spl reen. An el ectronic apparatus
accor di ng t%yt{%%l nv'en{ i 0%1&?6;%?4 sesﬂaos"Fitgﬁ?t %elrﬁ%ﬁ i%%ﬁ%nﬁl%%&%n ‘a
light 2Q transm ssiyve substrate, a first housi and a second housing which
are con%ectee'%ilﬁtoecza%% tﬁ}eh lg@bt e §i86y %g?%t’i"%t%p”e‘ﬁlep(?é}q it6h Y

cl osed position,. a dis means nounted in the first housing, which emts

_a displa . .
light fromYHRCFHhEids F%?ﬁ%c’%l%ﬁtt? Fomea| f et Glspd@yssuyeaggmnd at e
side and the opposite side 25 thereof so as to forma first display surface
and a secorl SHefih@isplay spxéacea gbfeoat Phyradihy ¢Hxdtknkay isereens gnal
corresponding to the angle between the first housing and the second -
housi ng, argre fpumeghiong eriddnes tbe €hasyi Ajspheyssanfaice et i the cfeddral

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
sﬁrface.

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



di splay neans in accordance with a signal output fromthe 5 detecting
means. An el ectronic apparatus according to the invention conprises a |ight
emtting elenent formed on a light transm ssive substrate, and a displ ay
means for emtting light fromthe light emtting element to the |ight
transm ssive 10 substrate side and the opposite side thereof so as to form
a first display surface and a second di splay surface, wherein a first

di spl ay screen forHee ahovhedéscsibdisgliaplayr flavdces assordigg a®» ahzecond
di splay screen forned on the second display surface. 15 An electronic

appar at us acoosri itn eyt dempirieatt ee1a0IDs isteTage hghhs @d hida RNt
formed on a light transm ssive substrate, and a display neans for emtting

light fromridind igfit emanging ehemBaLalAgt BegkrobE WaaRsHrstiewe isUhsiy ate
side and the opposite side thereof so as to forma 20 first display surface

and a secong,dsilays ¥ daceefierein a plurality of display screens are
formed on either the first display surface or the second display surface.

Computer, a. vi deo Laruife BBEVRCLAR I pdCal BT Y (A dK AT o AR FE o
tool and the like each.of ich ..c ri ses_a display screen._ An electronic
J.nven§:| T 1 SRR rﬂ*ﬁ%f‘&ﬁﬁﬁq 4 a9 digEyye

appar at us accor

means and a |ight em ssion control neans for lighting a display screen when

the el ect riTHITICLIPRY Rfesardriched bedmged arleaghotne pedaripegs hayimg

em ssion control nmeans may be added with a function for lighting or

fl ashi ng a WEIREGPE RIS Iratirn fAsreekiafispl ay screen whose contrast is

inverted fromthat of a normal display screen, or a function for lighting
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.

ib 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 displéy sCcreen.

An electronic apparatus according to the invention
comprises a 1light 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



10 a pixel which a.s less in deterioration. That is, this |ight em ssion
control neans may be added with a recordi ng nediumon which is recorded a
control programfor lighting or flashing a display screen, a recording
medi um on which is recorded a control programfor lighting or flashing an
inverted display 15 screen whose contrast is inverted fromthat of a nornal
di spl ay screen, or a recording nediumon which is recorded a contro

progr am f orsurfge ng defpoieingheahsifort desetnidgteEighalictrrddpchding
conventional portable tel ephone set having a sub-display) the two displays

i nhibit redueithenahg1¥obePesndn2Dreest Whusieg RAId 2BkesbebeR® MU SR] -

Meanwhi l e, i.n a conventional tablet PC, the use of one display rotated in

a_compl | cat g Wk RAAS At TEeRaRhaak gl LABI LL M-dfif%gfgc}:?gqfsgﬁﬁé‘e

i nvention, a dual em ssion display functions as a plura ays and

h I ' ' is reduced. i I d
e bi s ant S oUSaRoaho pbedabibel By £ ClabRat ol TRyt -l e

DESCRI P'gl q: c;I'I—lE DRAWNGS FIG |Ais a front elevational view of an
enbodi ment & node- b ¥ 'S nvention. FIG iBis a rear elevational view of
t he enbodi nent node of the invention. FIG 1Cis_a side elevational view of

the embodi ment nod@PoflERETPRYENERAPT AN TpcondEngnEoa then idiendHan
tablet PCin open position. FIG 2B shows the conventional tablet PCin

cl osed positMH LG BA LI grithiagnaklemgatof farvedverti onallight abl e
tel ephone set. 15 FIG 3B shows an external side of the conventional
portabl e t cfzgriamies Siete sEb§trates hand adiapdngl msane fiofr ehdttbnygcatglonal
portabl e tel ephone set. FIG 4A shows a tablet PC of the invention in open
20 positi orErdit GhdBlsghts entie thialy efldierof tdetheavanighdn drardmisasive

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
from the light emitting element to the light transmissive
substrate side and the opposite side thereof so as to form a

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



position. FIG SA shows an internal side of a portable tel ephone set of the
I nvention. 25 FIG SB shows an external side of the portable tel ephone 9
set of the invention. FIG 5C shows a lateral side of the portable

tel ephone set of the invention. FIG 6 is a circuit diagramof a source
signal line driver 5 circuit. FIG 7 is a circuit diagramof a gate signal
line driver circuit wwth a decoder. FIGS. 8A and 8B show a di spl ay panel
with a bui ldonprises e .didpIHYGsEden.a bl ock di agram of a displ ay
controller. FIGS. 10A and 10B show an enbodi ment of a dual em ssion display

device. FIGS 11A andk ikl diow apphda®usddBEsrEshitd el INE8LE OO FI GS.
12A to 12D how a digital canera using the invention. FIGS. 13A and 13B show

a wristval orfanad 31 E28ctebatSisiP el IHVGIY 1 9 E! (flgimél I(??ﬂl%é}\.l SCk

di agram of an el ectroni c apparatus 20 using the invention. ows a

pi xel ofa&%} e [ [ 1 t1i | ce. FlI 158 is @ timng chart
of the samreb. Cg\i Tg%h% hf(;ové lg@%ﬂ:gglﬁ %T‘ﬁ %r?q%yt %%e?%’%t%rhle)?1 |8h('"tleecrﬁr[3tcl 25

devi ce. 10 FIG 16B is a timn hart of the sane. FIGS. 17A to 17C show
an enbodi M TR BT rﬁ}'ﬁﬁq%di in the case of using polarizers.

The above-described light emission control means may
be added with ; function for lighting or flashing a display
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 £rom 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, the 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

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



FIG 18 is a schematic diagramof a dual em ssion display 5 device. FIG 19
shows a pi xel 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 diagramof 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 splay panshpisied mdehamveat i 0 1 BT FRAEKRI LM L LE, THE | NVENTI ON

[ Enbodi nent Mobde] 20 Al though the present invention will be fully described
by way of exanple with reference to the acconpanying drawings, it is to be .
under st ood that various changes and nodifications will be apparent to those

skilled in the art. Thergfpige, pk P ges and
nodi fications depart fr ' erei nafter
defined, they shou ? be,11. copstructed as. bei [ ncluded therein. Wth
reference to FIGB.F i't%&ltf = Bﬁ?ﬁnﬁfexﬁﬁéoﬁ?ft ¥ n rﬁ?cﬁﬁhﬁ#*mﬁﬁ;
descri bed hergin tgg. FIG |Ais a view of a display device according to
the invént i€ Fen“1% HHERT+&R- 5 display surface, FIG 1B is a view of
the same seen froma second display surface, and FIG 1Cis a side
el evational view ofIfnelBi 4pl ayreayi etevetierahgviewto® the cenbodineni F| GS.
|Ato 1C) the display device of the invention conprises |ight transm ssive
subst r at es M®de L YR inwentiepl ay screens 105 10 to 108. A display screen
105 is provided on the first display
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



surface, and display screens 106 to 108 are provided on the second displ ay
surface. Driver circuits 103 and 104 for driving the display screens 105 to
108 are made up of TFTs and provided on the |ight transm ssive substrate
101. An image signal and 15 a control signal are input to the driver
circuits 103 and 104 through FPCs (Flexible Printed Crcuits) 109 and 110
each connected to the |ight transm ssive substrate 101) and thereby drive
t he di spl aysestcree®enshe Ondentlidh. The di splay screen 105 on the first display
surface 20 displays an i mage by using substantially the whole of the first
display surface. Meeaowhd &ndwieadi sPbAY1 SCIRERE A8 {aerwflé’él@rtélg;fp nd
i'spl a

di splay surface occupy a part of the second display surface to y an

image. Accogdh Ngf Yond heflsil gy, screen 105 can be used as a nain display
and the display screens 106 Z%Yto 108 can be used as sub-displays. In FIG

1B) a received 12 -mai ) the reception status of the radig e, and the
time are displ ayedF%ﬁ'{gﬁlésg%lpﬁcéV §$8gﬁ§ml ?Sfblfceawri%g&?‘é‘%‘f%l y.
However, displayed content is not limted to these and other content can be
di spl ayéd. G 1?', t he nunber 5 of sub-display screens is not |limted to
three as shown in FIG iB, and one or nore display screens can be provided
arbitrarily. As fofFlG-paif drcimsaidcdbagransy] aygate rdanalohingidriver i nage
i.s displayed, a black display nay be kept on or a black matri x nay be
provi ded orP¥tg%iparith ;¢ denoderts nay be covered 10 with a material of the
housi ng when the display device is put in the housing. It is to be noted
that the nunber, tREGSordR camidtdR shawe afdbshlay Spdmyl SeiEens BIEL Hnain
limted to exanples shown in FIG 1B, and can be determi ned arbitrarily.
The em ssi agersdwor of 15 the main display screen can al so be sel ected
arbitrarily. For exanple, when a white light emtting elenent is used for a

light aoitting el ereat ofithe Hisekayidgrhhcoraal il j?Qi(OéoH{:f@iﬂr[my. be
performed on the main display screen by using col or If)I| ers , and a white

di spl ay may be perfpgged @ ahide1 68 kHw Bh@¥mbodiment of a dual emission
display device.
FIGS. 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 activematrix light emitting

25 device.
10



20 screens without using color filters. Alternatively, a light emtting

el ement including a plurality of em ssion colors may be used. The displ ay
devi ce according to the invention described above has a built-in driver
circuit, though the driver circuit 25 is not necessarily inplenented in the
di spl ay device. An LSI 13 may be bonded with TAB or a chip may be
attached directly on a |light transm ssive substrate. Also, the display
portion is not |inFIed 16Babsasttiimingt chart YPE thsé Ngam®| y-sili con TFTs,
and an active matrix type using anorphous TFTs or a passive 5 matrix type

may al so be used. Fi&5. 1§a 6o a 78ChiedR binCerth ABER OhoBeB@LneMma R gl Sp! ay
devi ce according to the invention. In FIG 18, the display device conprises

[19ht transif seie/ by dmo B AN A02, and transparent or
guasi -transparent el ectrodes 1803 to 1805 10 and 1809 interposed between

the two substrates i ghat et Ly nts _1806_to 1808.are sandw.ched
bet ween the el ect rFo%jagéq;éSb%@t%é %vggg;a(%ggfg%@“ ?Jj]ﬁaaals%f?g%gsﬁfmta%esqjia%t
transni%siwf substrate 1801, color filters 1810 to 1812 are di sposed. Wen

the |igRt emMtting el enents 1806 to 1808 enit a white light) 15 a full
col or display can be perforned on the first light emtting surface and a

‘white display can HECpetPorfh¥FHnat Rd*edc ol Bi gHsR@A t degiger Pécdherhe

color filters are not necessarily provided and the light emtting el enents
1806 to 18C¥ARLIMd ude a plurality of enmission colors. In the latter
case, 20 the sane color is displayed on each of the first light emtting
surface and the seBb@d 29 gig eblockndisgrbmcef &nreldettomin appdrtaing
el enents 1806 to 1808, light emtting elenments typified by electro
| um nescenassiitd )thed eirerdrstisore. used. According to such a structure, the
dual em ssion display device 25 can be achi eved.
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 display panel using the

invention.

DETAILED DESCRIPTION OF THE INVENTION

[Embodiment Mode]

20 Although the present invention will 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, unleés
otherwise such changes and modifications depart £rom the scope

25 of the invention hereinafter defined, they should be
11



14 Wth reference to FIGS. 4A and 4B, an enbodi nent node of the
invention, which is applied to a tablet PC, will be described. The tabl et
PC shown in FIGS. 4A and 4B conprises a first housing 401, a second housing
402, hinges 409 and 410 5 for connecting the first housing 401 with the
second housi ng 402, a keyboard 403, a touch pad 404, a main display screen
405, sub-display screens 406 to 408, and a touch pen 411. Since the

sub- di spl aycats eancldd ancheiies BndDuddd Seagims described in the rel ated
art, users can enjoy the advantage of the tablet 10 PC by using the touch

pen 411. In the copyentrepatehab! €6 FPEGIeSELi behE N EhSod Bhél €dcHd .of he
di spl ay device conprises only one display portion and the housing is

rotated ar o ihhen@sich Qilig%@EEQErgﬂeﬁrﬁ@Een?rﬁaft%% h ggi.SPA% Rafid.en for

both a main display and a tablet 15 display. I 'ment node shown
in FIGS. 430:‘?3011 1 [ ct}%e | | ed.axis, of raqtation described in
the rel at ol ani P AL dBYELe Ao R LS iR ndV e on, Bl B e et
inventign 2£q¥nh%n FIgB. Iﬁkta ﬁgi_and only the hinges 409 and 410 are
requi red. ACHHTHEHAEGEe strutt G BLevios she APERH ETN RAARFIRG
which is ac nomﬂedgfd as a problemin the conventional tablet PC can be
enhanced. FHEP1BA YT ERCGheRE BiCentfodisndnsite &l aatd qnak ¥Eew o€ @mone
set using the display device of the invention. The portable tel ephone set
shown i n FISSPLY d¢WCo appprdésdateithn ingengdonng BOFIGE sd@ohd Housi ng
502, a first display screen 503, 15 a second di splay screen 504, a third
di spl ay scridem 5@bsphagpedReic806ofan thet erimvresdiona hbomperiH08; aliglyboard
509, a mcrophone 510, and a battery 511. FIGS. 5A, 5B, and 5C show
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 display surface. Driver circuits 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 (Flexible 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

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



an internal side, an external side, and a |l ateral side of the 5 portable

t el ephone set, respectively. The display device of the invention is nounted
in the first housing 501. Accordingly, the first housing 501 of the display
device according to the invention can be reduced i.n thickness as conpared
with that of the conventional portable tel ephone set shown in the rel ated
10 art, in which the two display devices are nmounted. The nunber of

sub- di spl aye-swaiclensthies meeteptiinint gdattast W 8Beshadhoi wated G ahB, trand ignre or
three or nore sub-display screens may be used. Although the tablet PC and

the portablerd elleppoagetetod S taee @essIaPeddraendi S186b0digENt sARdE,0d he
invention is not exclusively applied to these, and can be applied to

el ectroni ¢ RpREAL USipheNRld 0 %9)3@/ &ql\gﬁq&s e l*@;‘r %'%'nﬁ]ée%%tsog)) a |

video canera, a digital canera; a portabl'e DVD (Dgita sat|

por 201 © Tl ORIy 20T IO ed) VAL g SLEIGR AP

6, explanation w e on a source si I'ne d for
the dis Iay:gev'c s of the invention. S nce i es.are displayed on both
Sides of 204 REPGRSTPAFYIRTTRESE 13 ARt HUBRTPO S EREoRrih SRoRo RIS ayed
16 in oppgsite_directions viewng fromthe opposite side. Therefore, the
driving di r]%ct ABA Ve PR BLFAPAEE SFrernT RaRRIPTepdfet i nardly -
direction fromwhich the screen is viewed. Thus, in the display device of
the invention, a sdErEer st gt 91 ithe geceed éisplay serfaceedmstsiiwn in
FIG 6. A source signal line driver circuit shown in FIG 6 conprises a
shift regi Steimgge is dNDavad uatbBE0Fk ddispdiafyemay itrec kept 648 oraad laait og
switches 609 to 612. The operation is explained hereinafter. The shift
regi ster 60datsixi oayebe\pitdwvided 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 number, the £form and the size
of sub-display screens are not limited to examples shown in FIG.
18, 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 awhite display may be performed on the sub-display
20 screens without using color filters. Alternatively, a light
emitting element including a plurality of emission colors mé.y
be used.
The display device according to the invention described

above has a built-in driver circuit, though the driver circuit

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



10 a series of DFFs 602, each of which conprises clocked inverters 603 and
604 and an inverter 605. A signal is input to the DFF 602 froma term nal
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
pul se to the precedent 15 stage or to the subsequent stage. \Wen the
precedent stage is selected by the switch 606, a pulse is transferred from
left to ri gy bendhonided whehshBequeat chipgray e alteidthd @ipdcd9y on
transferred fromright to left. These pulses are transferred to the NAND
circuit 60% 2Ggandtihnsniosihie Hubderats I CAllscB808nboadshyVay th-ai QG
swtches 609 to 612. Inage signals are sanpled through the anal og switches

609 to 612 myid 1timakeletsesh SR §RtHiA b pbi B8SnSHd B -¥r14dbd BiFpgmaNNET
the switch 606 enables the image 25 di rlectl&gn to %ﬁipng%to tlféebﬁe £ °6r

right, andddfee ﬁp%&%vﬁémrﬁ{ tydd H}é?t{o:%ilh{o%%i &Eﬁangprﬁoap(?lsisﬁgrtet gugﬂe

dual em ssion display vice 0O e invertion. I's’to

driver girguit . e formed on.a i transm ssive substrate by using
TFTs, a% Lgfgtgn%?)b%ﬁt?oﬁnggdawst% bF’Aéw%g# an LSl may be attached 5 directly
on a |ight transmﬁlzénVﬁ substrate. [Enmbodi nent 2] FIGS. 15A and 15B show an
exanpl e of a |ight™Em tEitRaA LNt R fiegrauiHgrdusd grigsien ddspipg  15A
shows a pixel 10 for driving a light emtting el enment 1503 by using tine
gray scal e 3eFHEBEIoT IR it the dMvanigionT I50Z1Ga Jdor ihe Sdspdiavor
1505 and a switching TFT 1501 as well as the light emtting el enent 1503. A
gate of thdediiaecFPAgrisEs1bbaht stxrommicisidre subsdabdesi §aal anddsGR, Wen
the gate signal line 15 Gl is high, the switching TFT 1501 is turned ON and
data on a Sadr txragispazientti pg Slass-wrahbparenttdbestosdge TEERAd AB0E505
and a gate of the driving TFT 1502. When the driving TFT 1502 is turned ON,

a currédt iendsLpEd iied crpomsed Pereées HHR Ywb istds¥ralte st heLt jgblengfitinigng
el enment 1503 through the driving TFT
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



20 1502. This state is held until the next witing is done. FIG 15Bis a
timng chart of time gray scale. In this enbodinent, 4-bit time gray scale
is taken as an exanple, though the invention is not exclusively limted to
4-bit. One frame is conposed of four sub-frames SFI to SF4. The sub-frames
SF1 25 to SF4 each include address periods (witing periods) Tal to 18

Ta4, and sustain periods (lighting periods) Tsl to Ts4, respectively. Wen
the rati o between Wh&hsusferenpertodIAs! 4Ps2and I83 anTsWbodimehtaupdd to 8
4 : 2 : 1, each bit corresponds to each sustain period, thus tinme gray
scal e can bef athéevadenbidhe eHdeRsIispeppadedenio ahadvight mi, this thae,
and performonly witing. In order to drive the display device by using
such tine gaeychLved. A WIALC R LAblar iang1asTeaR! ¥nd! 5" SGhF£sk d O
generating sub-frames. The display controller and the nenory 10 al so enabl e
to change t i =Tl g t | ef 1@%,i -~ 9 o] i spl ay
controller 2%1%@9@%5&?% r@?ﬁi g %agg?rllﬁﬁel?oa -ébi@’gd'i &lkgesvﬁggogg?g%g? i's
di vi ded 4 nt - t.houagh t he.i nvent i is.npot _exclusively limted to
the acbit sTobafordddBing AR Eh At nabeiR 9B, By R HBE aPRepE opafRd ]

di splay 15 tro]ler 902 jnputs a digital yideo sigpal to a nenory A 904
thrgugh a s%ﬁ??cl? 8§£’°§\F e4&£1 P teRe 1041 RmAEPLLIIRIRE SCTeRPRARS t 0 t he

menmory A 904, the switch 903 is switched to_a nmenory B 905 to wite a
digital vid¥ePsiipRiay FaueensedBAdte 498 and a keushheen g, Siaeethre 906
is sequentially 20 connected to nmenories A 904-1 to 904-4, and the signal
stored in tfebndheplan speeans 40apircledes @ spugh 9ensonfasedeattibhd tata in
the second frame is input to the nmenory B 905, the switch 903 is switched
to the nenothe Ar@baited awt t eisend giamlenjiogedhei gdshnitageheft hhedtdbbae.
Meanwhi l e, the switch 906 is 25 sequentially connected to nenories B 905-1
to 905-W akd bheudPng the touch pen 411.

In the conventional tablet PC described in the related
art, the display device comprises 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 dispensed with by using the display device of
the invention shown in FIGS. 1A to 1C, and only the hinges 409
and 410 are required. According 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

~ 256  housing 501, a second housing 502, a first display screen 503,
15



signal stored in the menory B 905 is input to the display 901. By repeating
such an operation, sub-franes can be generated. In the case where an inage
direction is changed to the left and right) signals are reversely called up
per colum of 5 a display when the menory A 904 or the nmenory B 905 is
called up. In this manner, in the display device in which sub-franes are
gener ated, dual em ssion can be achi eved by changing the order of calling
up the nenct ysedend Eabspll pnscBpelk| B34, 16 Athhddl GRsphay serexanyslos ,ofa a
light emtting display device using tinme gray scale. FIG 16A shows a pixel
for drivingspedkahts®d) tdn nghidraeBo 71603 Hhgss 1908 | i kdrparc 3o, e

pi xel conprises a driving TFT 1602, an erasing TFT 15 1606, a storage

capaci tor hoQbrepitbie BNd,CANAYATHIt 460} 961 Weldrgis R bhYhhngndd tdHM,
el ement 1603. A gate of the switching TFT 1601 is connected to a gate

signal i nealgla.nt\éyﬁ{blt @eagat EnSbPPatnbina & aﬁé“aghlgftt}slsﬁtg NHGy TFT

1601 is turned ON, an data on a source srgnal [|ine I's witten to

st orage 520 r ate of r|V| TET 1602. \\Wen t
driving TF#@I@@J{& ?f’%(f%%\lS% cUrrent é‘vgqgthp }FRAE FoNkTe sqﬁpl y
line V1 to the | i em tti nent. 1 rou the dr|V|ng TFT 1602.
This state T8 hgi"gnsdf‘if’f‘llﬁ'ﬂ%g’?ﬁé?& R ke %i';r?% l’t?d}f)g-ngzg Okt GAaEHHE Y ni ng
chart of ti ray scale. In _this 20 enbodi ment, 4-bit time gray scale is
t aken as aﬂH§%§Wﬂ¥ hoysigw 694 PhvEhei Bhspiariolevkes AFGRTYing kq dde o
4-bit. One frame is conposed of four sub-frames SF1 to SF4. The sub-franes
i ncl ude addvBZantsign @& barredurpddn sHirkmabstas Twmpansst wifhStipat iols
(lighting periods) Tsl to Ts4, and an erase period Te. Wien the ratio _
bet ween t hethrustagiverndaikdingds pbgitablEs2elepbdnésdetsshewneimathd arBlated : 2
1, each bit corresponds to each of the sustain periods, thus tinme gray

scal e dén bertachirewerdiciBytips dwiadidigsgley elaasicdierdmd meurited hi s pi xel , it
is possible 10 to use tinme effectively. Light can be emtted in the address

periods in the exampeaitemoENsdth (Bisdbdy d-ceB i 5hwon ikdi ted POltwo
possible in the exanple shown in FIGS. 15A and 15B. The erase period Te is

requi red i tad BoGRsn #GT &e hankigHY bR BF rhorSBABL AT shRAY Jhe addr ess

period. Thus, an erasing TFI 1606 15 and an erase I ne re"a
erasing in Xf%e n FI G 16A. As in Enbodi nent 2, the inmage direction
can be changed to e left and right by changing the order of calling up

th t f '

i1 aront 1 om ¢ nab Fiops trig Lot B SATERE BorfaPls cteltpiong ey i gn:
itti | 190 I Th I

1 vi ng TR Ohe S St b i s RSPk it RO G005 Tt

switching TFTs 1901 and 1902 as wel | as the
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 a 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



25 light emitting el enent 1903. A gate of the switching TFT 1901 21 IS
connected to a gate signal line GL. When the gate signal line Gl is high
the TFT 1901 is turned ON, and data on a source signal line S1 is witten
to the storage capacitor 1905 and a gate of the switching TFT 1902. Wen
the switching TFT 1902 5 is turned ON, a current is supplied froma power
supply Iine V1 to the light emtting el enent 1903 through the switching TFT

1902 and t He dopposd tEFTA108¢tidhsS widking S thold tAki | oppies Mext swdel.i ng i s
done. A gate of the driving TFT 1907 is connected to a power supply line V2

whi ch has arHdpeathot eAbidtivikly ¥heactnen D¥ tREINFERhA2%S be drdned ON. a
current corresponding to a potential difference between the V1 and the V2

I t I bl
or “const an Eending ARtk o Whin B islettlag TRl ©
t t h
Shona 1 nd i Odn thel ATBBH, ?ﬁ%év ecof?tpe R0 & i A
S|gnalsg dq'fd‘f‘\d ess Ilnes I 3, 3b, 4,. and 4b to NAND circuits
n

20 70l cgntthé"sa s"I%r‘?ﬁIoé“’t dm Effe &ignal |ine @01
t hrough a NOR ci rcwt 703 and inverters 704 and 705. In the above-descri bed

‘shift register, a &igAaFce| fdIeah AdRepBTi¥pECCATCHAR shawn nhEFdsusd
pul ses are sequentlally shifted, while in the decoder; a signal line can be
sel ect ed ardmOTSes, @§thé‘|elgéﬁrheﬂrg@éldr asNANg . ciceeit QT y,a hpfifsimg t he
decoder, 22 the display screen shown in Enbodi nrent Mbde can be |ighted
parti al I y, cmbuide 608gheterd malog mwilehesed0foro &12ub- thepbpgratfmbbddi nent
5]. 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. When 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
609 to 612. TImage 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

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



5 FIGS. 13A and 13B show a wristwatch conmuni cation tool using the
invention. FIG 13A is the wistwatch conmuni cation tool a.n closed
position and FIG 13B is the sane in open position. Reference nuneral 1301
denotes a first housing and 1302 denotes a second housing. The display
device of the invention is 10 nounted in the second housing 1302. Reference
nunmeral s 1303 and 1304 denote belts, 1305 denotes a first display surface,
1306 denot dsiree detvad aisplay canr baegnp 6 tdertnd daad aab®ston H3@P1danot es
a keyboard, T309 denotes a microphone, and 1310 denotes a speaker. 15 In

the case ofdeisioeg dfh@he0 TiveinddlonQn §e0Lsi flo B SRSt HHA O Budh@rtilie®- i S
di spl ayed on the first display surface 1305, and the communi cation tool can

be used as @ ¥ RUTPRaWHSE : i iy - N Yol ST M 51-QUS
i mges can be di spl aiyed oﬁ%g Osﬂe/%g%cﬁqﬁﬂi Eg?gﬁmiﬁ??ggreg 130#%%@?11?%;0
commni Cat ixgd 08k N3F AP od SRARNGNG: FUNFRL O T L&YY Sod ladeb AR P! ©
to display the face of t person at the othéer end of the |line.

Al t er nati vel, secand .di.spl.,ay surface 130 an .be used as a Wb

t erni natl5 b)e/dléfceée@ | g taoqﬁ%aiontt%}nﬁ 1sswes&uq’5t%t¥§tes'oftware appl i cati ons
or TV prograns can be displayed on 25 it. The first display surface 1305
may di splay a nessage 23 reception status or a battery charge status as
well as the tinme. [Enbodinment 6] FIGS. 11A and 11B show a vi deo canera

usi ng the ilfmadigents 2denerally in a video canera, a liquid crystal
display is used for a nonitor. Wien a videographer records a video i mage of
ot hers: or obj ect s, FEGHonl $ranths 5B sihow annesamplehef oppoisghie ediirtddrioon of
a canmera lens. On the other hand, when a vi deographer records a video inage
of hinsel f disgiandevice hasngOtinebgrayrsuwsild 0 FIG.saBR showsta gixafl t he
canera lens. Therefore, it is necessary to rotate the nonitor wth respect
to a maldn 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
connected to a gate signal line Gi. 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 written to the storage capacitor 1505
and a gate of the driﬁing TFT 1502. When the driving TFT 1502
is turned ON, a curreant is supplied from a power 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



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 video camera using the 15 invention, imges can be

di spl ayed on both the first display surface and the second display surface.
Accordingly) a sinple hinge can be used as a substitute for a conplicated
axis of rotation, thus reliability can be inproved. The video canera shown
in FIGS. 1#m4ndandB sswhgrviinsepefods neilididdyngl 1pdriadsengsiiOfe &'s4,

m crophone 1103, a finder 1104, a dual em ssion display 1105, and a hinge

| 106. The cheslpestiissilgn diwhphayhed 1A% ilonsé tidkesn anki ssét&in petioaw face 1107
and a second display surface 1108. FIG 11A shows the case in which the

dual emi ssimae diTyd ayrddas ist wR@1 Fodl 9sed :Dosit Ie%haﬁﬂt R g | S
di spl ayed on the first display surface 1107. FIG 11B shows 't he case

in which the dugh ekeain Qﬁ.@aayu%}-a%cl' g&% geai €0aR % LA an
. : a
i mage can be di spl ayed onq%oth t he @% y sur ace %%%# (?V%#
second RhaY a8HEES %E [ be_.used i.n
ei t her | rectl on w t%? JBO%aA grgglell?%ga g'%axF ﬁ%ﬁ ?JO'P%t ﬁ?%f PPERATRS ™YY ¢ he
inprovenengﬁ q:the mechani cal rellablllty [ Enbodi nent 7] FIGS. 12A to 12D
show a di gi JI Eher a using the 10 invention. A digital camera in this
enbodi ment conprises a nain body 1201, a shutter 1202, a finder 1203, a
| ens 1204, a noni t1R °HER &9 %m dihe ddsplandevirady 18689 Sweh ddme or
di splay portion 1205 includes a first display surface 1207 and a second
di spl ay surd&¥ese2d8. A Lsniant condirodilgint apdcamemeriyasre 1&qbined Hor
nonitor display portion which is fixed init. In the invention, the nonitor
di spl ay poragngragzdmcheubsédamesei t Hee d)i@ﬂ.qmsiomitmmldmrchndem@mmjmdmﬂ by
usi ng the dual em ssion display device and the hinge 1206. FIG 12A is a
front 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 memory 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 906 is

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




el evational view of the digital canera, FIG 12B is a rear 20 el evational
view of the same, FIG 12Cis a front elevational view of the nonitor in
open position) and FIG 12D is a rear elevational view of the nonitor in
open position. In this manner, an inmage can be nonitored fromeither side
with the nonitor an open position. 25 25 (Enbodi mrent 8] Wth reference to

FIGS. | OA and 10B, an enbodi nent of the invention will be explained. In
thi s enbodisiental & tetredcinrethefmandkinlB 005 SH$ Gihplits ploayhpadespidg lawdi .ng
first and 5 second display screens is described in detail. FIG 10A shows

an active. aemifedtSintd stichNanSbpesatabfl, F5&-£PBne80¥En bdaserara @i I i X
element. In FIG 10A, a driving transistor 1001, a first electrode (pixel

el ectrode) 1002, arhigid Ed whlge! Qﬁe%:{n/éeé’é’gajﬁ]%hﬁ% 3 sSeRQNGe8! £5tpde

(counter electrode) 1004 are provide t transm sslfve substrate
1000. An ovgldappigg:ahea F_ first ele r]g‘ge 0%{ the i em tting
| ayer 1003 anc}a'%he sé@oﬁd g 818 rigd‘l:érélotfﬁ e(:rgérer p‘):(')an]l § 8papfefg%$i%mnﬁl 4 ng
el ement .1025._.1n .t he 'nvenhipon the fi %] el ectrode 1002 and 15 the second
el ectrode TOG4RIEY B’h?é‘dt QéT“PfjﬁtLti‘i ﬁﬁggiev@eﬁ‘é’trgr PaPO> & hed the
l'ight emtting gl enent 1025 emits light in the direction of the substrate
1000 (firstURy r &8t FBh BARPS T tife thppdLsR AN dastiGen Ay Wb e sy dicmes
direction)) and has a first display region 1005 and a second display region
1006. 20 | ta3%& gena@tast.cduadaemigsign cght ber agbievefivey nelranging dihe he
first electrode 1002 and the second el ectrode 1004, used is a |ight
transm ssi vardsshduk tdadel frid mp udke awenii® or al umi num havi ng a t hi ckness
enough to transmt light. in FIG 10B, a first electrode (pixel electrode)
1060, 25 a light emtting layer 1061 and a second el ectrode (counter 26
10 [Embodiment 3]
FIG5. 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 T#7T
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. When the
driving TFT 1602 is turned ON, a current is supplied from a power
" supply line V1 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. In this
20 '



el ectrode) 1062 are forned over the |light transm ssive substrate 1000. An
overl apping area of the first electrode 1060, the light emtting |ayer 1061
and the second el ectrode 1062 corresponds to the light emtting el enent
1025. An insulating 5 |l ayer 1063 and a resin |ayer 1064 are al so provi ded
to serve as banks. As described above, the passive el enent has a structure
in which the light emtting |ayer 1061 is sandw ched between the

el ect rodes.emtpydinment i ghbiéniine grayamald 06 fakematain akahfleojiaassth

mai nly of inorganic substances nay be used. In this case, an insulating

| ayer may beheriomiedad-dietivenott &ecing sie B ecinogda 164 -80€ .t hend iGHme
emtting |ayer 1061 or between the second el ectrode 1062 and the |ight

enitting | ayercdMfdsedObet Botiri BaMLTLAEs! &yar +d8d Numxi e, (Aladsd; ) - and
titaniumoxide 15 (Ti02) may be alternately | amnated by thermal CVD using

P e n RO B AL BROTRIET (LI LA6E paliFa At TB A EO LB AR, |

i npl emented in conblnation"wth ot nent s

referenge t % A 8B. _an n? ijrent of the.invention wll q§

expl it nda. ot tes GReBiingperlofTT L TR 584, e BREsPoRTEIep S panel
whi ch inclydes first and second display screens and i.mage sensor is

descri bed i %ﬂnﬁﬂﬁ.r%%%q:i%ﬁﬂﬁensﬁieaSﬁﬁﬁ@#ﬁgPFF&ﬁéﬁs?ﬁ 80152ny &1 ¢
emtting 27 device 825 having a first electrode (pixel electrode) 802
formed of a'$4 ditt SetafShRristvd materidal, 1a 9aghtidnerragrragsr teo®mcnd a
second el ectrode (counter electrode) 804 formed of a |ight transm ssive

mat eri al ar®f filersysdadn perighs.t thns et \wray seoder aan BOGachidvarht
emtting elenent 825 emts light in the direction of the substrate 800
(first dir Ry ipowvidicgd theherappoentiodiMecthi tnis heisexdf, (tetsmbaiebd i on) .
An insul ating

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
erase period Te is required in the case where the 1ighting 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



| ayer 835 is forned on the second el ectrode 804. Over the insulating |ayer
835 forned over the second el ectrode 804, 10 provided are a photoelectric
converter 838 fornmed by lamnating a P-type |ayer 831, an |-type
(intrinsic) layer 832 and an N-type |ayer 833, an electrode 830 connected
to the P-type layer 831, and an el ectrode 834 connected to the N-type | ayer
833. In the above nentioned dual em ssion display panel, the 15 |ight

emtting eliEnerinndidd tesed gazeashiigghll 38HECE1 . anthdherRh a0l ealghaa
converter 838 is used as an inmage sensor. The light emtting el ement 825

and the photifl €8t hiH)VehbetrB3dnr ¢sf QiR OKer ah8 a1 BnSH Rfu=le 800.
Alight emitted fromthe Tight enitting el[ement 825 is reflected by an

obj ect 837 20Q,and lan%egtlegsttgr%p@elghg PRlLEl L @rﬁggggxgéﬁ%ﬁgsg?og@h &

potential difterence between the two el ectrodes

phot oel ectrjc ¢C ter 8.1.S. C g nd curr.ent correspondi tq the
changed pot%aﬁtt(? ;anyg::' esprg‘%gglﬁ? %%g'pﬁ% 'be‘?'@\% N8RSVt ?&lﬁg{sg%o and
834. Thgs, dat.a oftigﬁiob'ect 25 837 can be obtai ned Qéggetecting t he
amount 3f e AR 28§ CUTEPPENtS SHEPLARA BTN R PARE THPBE Win| ayed
by using the light emtting elenent. 825. It is to be noted that Wen using
an i mge sefséP tRpddight ebhEtipg ekenent 1808ckhrougly thecawitebing Wt act
with the display surface so that a light emtted 5 fromthe light emtting
el enent 825142 &nd gie daivdag TET dPPdct €Phby stetebisedieBBuntiil dthver
words, the light emtting element 825 is used for both displaying an i nage
and for thedigwrsbimgeisn dogadi nA debte obft theobjett 1183 7TFEUNBNGr ,id he
dual em ssion display 10 .panel has two functions: an inmage sensor function

for readi ngaateriodd tbe pbwett sBF1vndne Vi siplidh hasc E9ReEPotdlmplayi ng an
image. In spite of having these two functions, it is not necessary to

provi daga IwrHi Se Cewatdndng 9RrTdi 1bYsi NgsSCreeRegCPAE Al &1 Y durddift
di spl ay panel, which are usually required for 15 using an i nmage sensor

function. ThanedGidhailmte t8Ua!p RSN a4 eFRI-AU RADELwEEn tH S vARRE! TRN
al lows the display device to
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 GO0l 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 séquentially shifted,

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

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



be reduced significantly in size, thickness, and weight. Wth reference to
FIG 8B, explanation is nade on an exanple of an equivalent circuit used
for the above-described 20 dual em ssion display panel. One pixel 850 is
shown in FIG 8B. The pixel 850 conprises a subpixel 817 including the
light emtting el enent 825 and a subpi xel 849 including a photoelectric
converter 838. The subpi xel 817 conprises a signal |line 820, a power supply
i ne 821; - &h ahidspiay 890reean 28hewi t thi Agbbdamenst Mod82dahobec driighdldd ng a
vi deo signal input, 29 and a driving transistor 824 for supplying to the
| i ght em ttpagisdEEenan826ha Tighisd paehl esnarsivd@d eothe dubpudti spi1E-o
signal. It is to be noted that the configuration of the subpixel 817 can
al so be applied to a typical circuit configuration in a cross 5 section of
the transistor and the light emtting el enent showmn in FIG 8A On the
ot her hand,grifocBititieed; 849 conprises a signal line 840, scan lines 842
and 843, a reset transistor 846 for resetting a potential difference
bet weenzt wo el ectr of 1 hat oel ectric converter 838 . an lifier
5 P %34 %%d Q?B HRS o wralsﬁgafg.gi{t ‘ﬁ%mfb%?’e%??’a?ngi

transi stor 845 in rcha‘current correspon rence

bet ween the twmo el ecirodes. of t h el ectric converter 838 is supplied
bet ween t hgléslonlﬂ %(ialeaﬁrdv%l?g ™t h f %grﬁf S’?vWF%ﬁF%@t?]FWWW or

controlling an inpuyt of a signal 15 which is read fromthe photoel ectric
i b0 i ¢

convert er AFeP s+ ELPR &ndR1G 5188 iscthp sameHuppreRdosdttiinn |  ght

em tting el enent and the photoelectric converter are formed over the sane
substrat e iBFfananenBoBrFaAtl3¢hdeghtesea Saasitveons jhy and 180 A¢laa® tdenent
and the photoel ectric converter as shown in FIG 10B may be forned over the
sanme subst raatgecondt hensingt holhk ddsiplpiyxalewionprofeshehdnviegitioaniits i ng
el ement 825 and the
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 person 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



phot oel ectric converter 838 in this enbodi nent, the photoelectric converter
838 as not necessarily provided in each 25 pixel, and may be provi ded every
several pixels in accordance 30 wth an object to be read or usage of the
portable term nal. Accordingly, the open area ratio of the light emtting
el ement 825 is increased, thus bright imges can be achieved. This

enbodi nent can be inplenented in conbination with 5 ot her enbodi nents.

[ Enbodi nentrek@dpiflad stdtis er bl okt eliaghamgel s ta twbhbetwdl as tige titme .
invention. The tablet PCin this enbodi nent corresponds to the 10 one
descri bed in Enbodi nent Mode. The tablet PC in this enbodi nent conprises a
CPU 1401, a HDD 1414, a keyboard 1415, an external interface 1408, a

nonvol ati | e BB k0 %] @ :vol atile nenory 1406, a communication circuit
1405, a m crophone 1412, a speaker 1413, an audio controller 1409) a 15

touch panel 1410, 0 gl I NP I r 1404,
a dual em ssion dElI;‘G% agq?h , le&%%?lsdb%%/olééﬁec lﬁﬁjg%{e%‘%{%}fnqiﬁﬁgl ‘dual
eni ssi op t his enbodi ment -has .to be ch he scan
dlrectlon é% ﬁ#gg S§Poabe PEpTAVE déhdtdid 8ﬁyﬁgﬂge ﬁ? Y ab° did%hce.
20 In view f the fqre o ﬂh the inyention provides_a structure for

sel ecti ng 5% AeYLUePanePRer sheferds a WdrRR lage Wi ch

connects a flrst hou5|ng mnth a second housin% When the hinge 1416 is in
open posi t iYPHhET GBIRGTEne2BIBLEPE Nam F0) be trEped torfhs pmrisidea o a
mai n display are 25 output. That is, the dlsplay select circuit 1402
det ects thdixectigyl efda acemerae errﬁge 19106 thel eothdy tHemdiat when teche CPU
1401. Then, the CPU 1401 instructs the display controller 1404 to send data
for the naividﬁcamaighamreherdsaa Enlessiimagdi o lhaynskAG3. tWbanohheohitage 1416
is in closed position (when using 5 a touch pen) , inmages corresponding to
a sub- dOspltaybarmreigidtd 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 video camera using the
15 invention, images can be displayed on both the first display
surface and the second display surface. Accordingly_,r 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 dlial
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 display 1105 is used in closed position and

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



That is, the display select circuit 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 the dual

em ssion display 1403. In such 10 a manner, the display surface can be
changed. [Enbodi ment 11] In this enbodi nent, another enbodi nent of a dual
em ssion display panel used for the portable term nal of the 15 invention-
i s expl ai nddBrishiowsettbeenaset n MIGE:h ¥he Gaal7&nibsibh GEisyVdy andslik,
reference nunerals 1701 and 1702 denote pol arizers, and 1703 denotes a dual

eni ssi on diwg#@Ynpopeh pddiG iok/ Anid. &n Anfdqitbatl By Aisyalyad 8w Béeh khe 17B
is a side elevational view In this enbodinment, the dual em ssion display

panel 1703 2Gdi5dibpehpanaseal 1887 ihE thQ! %éaﬁaﬁiﬁ% Bar-#402-11be two

pol arizers are arranged so that their polarization directions cross each
ot her, thusppph$k q&lﬂdeqp,ta%!ﬁili%r%%n BElusdd'§ C%%fézngb%ggkfog%}l%%ﬁtt he
two polarization directions is 1nh the range 0 0 egrees, preferably
from70.to0 .9 r. dl25 and Lf_possible, at .90 degrees, Light fromthe
5 ’ ’ {
dual em SSIaO%O q;L%% Sp1 8y Bah Ircg%?qr}'aﬂ'frﬁdﬁélgt Pobigfi ’é??’ﬁ‘g‘fe‘?)efnftﬁé‘ t wo
pol arizers to display an i e.. Accordingly, a black display is perforned
in the regi |“f‘?(g}ﬁ%"r?aﬁo ]Tr?]g‘rﬁbli]s'"fé’rﬁtted and no image is displayed. Thus,
the far side of the dual em ssion 5 display panel is not transmtted in
viewing fromeither side. Either or both of the polarizers 170l and 1702
may be rotatable, and the transmttance of the dual em ssion display panel
can be chardf@basfiimendhgilhg the crossing angle. That is) a brightness
control function may be additionally provided. 10 An antireflective coating
or an antireflecti ¥EGSi | AM2Adnytdelpboyided autddigdtatlthecqnded | meifngl Ak and
1702 in order to reduce the reflectance, and thereby inprove the visual
qual ity invention. Adigital 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 position 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. 1In this
manner, an image can be monitored from either side with the .

monitor in open position.

25 25



O herwi se, a half-wave plate or a quarter-wave plate (or the rel evant

films) may be added. In this manner, an added film 15 having an opti cal
function allows to enhance the visual quality and in particular, to perform
a black display nore clearly This enbodi ment can be inplenented in

conbi nation with other enbodi ments. 20 (Enbodi nent 12] FIG 22 shows a
portabl e tel ephone set using the display device of the invention, which is
chargi ng. |iEmc@ingnt Blort abl e tel ephone set 2201 is charged in open
position by using a battery charger 2202, and display portions emt |ight
on both 25 sides ofither¢fstaide telFagmnaozeand2068, The dbd@NB3DE

t el ephone set 2201 may al so be charged in closed position. Generally in a

di splay devilee @aiagtaochi GlLIeMbEt iddg1RlierENt, anl iahls eBhbbifdefl emant
deteriorates over time, and the brightness is decreased. In the case of a

di spl ay dewdis@id\amd'%£oa Add 198k &4 bhl ?ﬂséﬁ. din lﬁgiﬂfiggéef iré’p nd

particular, lighting frequency of piXxe Terent tron,

degree @f I Vv A Ther for gh | | htnlng
frequengy gg%gggpgigpggy % %f?%?% U|ck+y an Hf&gﬂ%érgA & whi ch
decr eases the | In.ord aIIe | rag er si st ence,

an. imge i% ng 3e8 8ﬂ?¥ﬁguéﬁgﬁgﬁﬁﬁ‘ qﬁ?ll e ieﬁ £ 8W§0Fiable

t el ephone-set i.s not used nornmally, and a pixel Iess frequently used is
lighted. APFHIh THdgE &SRRfed during charging, used are an irmage

di spl ayed by lighting all the pixels, An inmage obtained by 15 inverting
contrast of normal 18cHdén (18Re Fer 8FAVingr exampleyor 4f0lvage dilgsitayed
by detecting pixels |ess frequently used, and the like. FIG 20 is a bl ock
di agr am corelexpomiied pigelkl eleQ@rods) {1602 cabbiihne emi titiagodayebl 1003,

t el ephone set 2201 conprises 20 a CPU 2001, a HDD 2014, a keyboard 2015, an
ext er ndD | rdral feace @@ elachondel dtbhateenelycbfde) BOVSO| &té |lprsEIyy
2006, a communication circuit 2005, a m crophone 2012, a speaker 2013, an

audi o cont ratdies POGRE tardneuwals iarekuB8tlata touwh m&n@beﬁﬂabﬁﬂhberre%oll a
di splay controller 2004, a dual em ssion 25 display 2003, and a display

sel ect cir ¥ £nd0B2rsd dRidEFdas34 o0 chahael e Shyv ng
charge status and sgﬁds t he S|gnm0%() (}iﬁ%561QFT9&§1§¥§§9%9$?2001

et el cpteoln gt somlgn L, KRG, A
o 5 £t g oy AU S DL TRORCIRTE FOURA, e

-SI gnal lgel %%[e Ssvgc;[o% ].l.ectrodlenl?lltj)t04t grg %gmr}ngg gfl 067 l:ﬁ;jl%l: Stpx!“aagsmissive

_ !r;aterial. Therefore, 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 first 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 £ilm 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



controller 2102 determ nes whether the output signal fromthe 10 inage
signal select switch 2106 is input directly to a display 2101 or input
after being inverted. Wien contrast has to be inverted, the signal nay be

i nput after being inverted. A switch 2103, a nenory A 2104 and a nenory B
2105 in FIG 21 function as a swwtch 903 , a nenory A 904 and a nenory B
905 in 15 FIG 9, respectively. In the case of displaying an i mage using
all the pi x@lectyehe kd,1062Xonsbanforméd agerermy the | Dpghtt ccddismlisplay 2101
(not shown). In such a manner, deterioration of visual quality can be

prevent ed byulesitdtegobbg htAﬂb&bﬁQa@b&hQ'd’iﬂaé@fﬁ:&éﬁﬁ@t ahkevirahe idepe
persi stence. This enmbodi nent can be i nplenmented in conbination w th other

enbodi nent sthd Eraae nat + 43lg Anpbdrer1 el E e péé@éél@@iéé%é& s 2

i nvention vv|II 25 be explained vinth reference to Fl p| xel
shown 35 - s teodiRgr light, emf

el enent 2304 a %vm i r?g t?a:%s rg{gﬁkggéﬁgf%?%%% (ric?lzl%l nggﬁ JVI}S €0 sJi
input tgq ransi stors_ 230 d_2303.for _con Ilng current
suppl y to [tﬁeip‘%]ix(geﬂh%%%qﬁ |an(§eesllgrréﬁl¥e§ iggg aff ghve %b‘frl?‘é

transi stor orresponds to a driving transistor, and the tran5| stor
2303 corres%% % a current control transistor. A capaci tor 2305 for

storing a video s:\gnal potential may be additionally provided in the pixel
as in Enbodi nent ME&STCRIRe] abenei othe pessRFedelenemt thamsistoictags? and
the current control transistor 2303 have the sane conductivity. Both of
t hem have FR Y b ridiec itgihty emi tting dapedi b8AL, 1% hoamdwidieyd ieytuesare
N-type conductivity. A threshold voltage of the drivi ng transistor 2302 is
set hi gher theaelelgdirodest.heFourttentligirtt enit tindrbnsds lon 1238 3na e 4101 €
preferably, the driving transistor
.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 light emitting layer 1061 or between the
. second electrode 1062 and the light emitting layer 1061. For
this insulating layer, aluminum oxide (Al,0;) and titanium oxide
15 (Ti0;) 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. 1In 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 |



2302 is to be a normally-ON transistor. Further, 3n 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 regi on and
the current control transistor 2302 is operated in |linear region.
Specifically, in the driving transistor 2302, the channel length (L) is set
| onger, pr efesriglg §25hayinigne £irsgetectrods ¢ pikbire tdve: ot ing0 2 Wodted W .
Meanwhile) in the current control transistor 2303, 25 the channel |ength
(L) is set cefjaallightotraheaniesivdamtdeiabhananelighé emitdifg (MyeriB@3gat e of.
the switching transistor 2301 is connected to a scan line G (] =1toyvy).

One of the #iflaGRduill d18tbrofel U dicBl 8B8t+6A8F 189 0F 0278 JfSa AQyMRCT ed
to asignal line 5 Si (i =1to x) and the other Is connected to the gate

of the dri wifhdf@sive HaddWapNgrd hfoﬂtﬂ%tg B{reghg ﬁ&?h%nttr%%i@s ive
2302 a u

transi stor 2303. The driving transistor nd the rrent contro
transi sgor 2303 .a&, g8gneck j [ | The dri.vi t ransi.stor 23 %and
the current cont rotlee transi s?ggh%s%'gig?%ngch%“r?ﬁletcng ?%:ﬁas 6&%?: %Ib%p Y line
Vi (i =1t Xﬁ) and tt}\elli ht _.emitting element 2304 so that a cyrrent from
t he power s‘%prp SH9HE |tbleg Séﬂﬁgqaetc? ,[98000[ r{&%"'i%htdlé:rﬁcﬁjic’r@ At €04 as
a drain current of the drivi n&ltransi stor 2302 and of the current control
transi st or PREFIEGH HELSTIRBOLRGERPL (IRCAsliAdEestiPRd - 15PR MSHA tdaHE 1 ol
transi stor 2303 is connected to the power supply line Vi. (i =1 to x), and
the drain deXeRe &3% vingferaadi enothe3sedcond: edsstmede: B0 .pi Lalereltdrst r ode
of the light emtting el ement 2304. The light emtting el enent 2304
conpri ses dfsAn@lding Tayemnt fdilefandednovkecthe Isecionds edrictrader 804,
i nterposed between the anode and the cathode. Wen the anode is connected
to eithér tfmwirded ageta phetotdecPB02 ayntditeati8 BerHotmad ol Lantiatatiisicr
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 menticoned 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
are 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
: 'COrresponding 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
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2303, the anode is used as a pixel electrode and the cathode is a counter

el ectrode. Meanwhil e, when the cathode is 25 connected to either the
driving transistor 2302 or the current 37 control transistor 2303, the
cathode is used as a pixel electrode and the anode is a counter el ectrode.
A voltage is supplied froma power supply to each of the counter el ectrode
of the light emtting. elenent 2304 and the power supply line 5 Vi so as to
supply a fotwierenbi asnd vitvee wib ttad.itelie daitghtcaenbet dhgpkbpa@nby 228¥ng Gies of
the two el ectrodes of the capacitor 2305 is connected to the power supply

line Vi andiidiet eiriartiingy eormeated260 the igatesbomdthal @hati WBeh ANSIPt OF
2302 and the current 10 control transistor 2303. The capacitor 2305 is

provi ded t cast fm&géhgeddds ¥ahbauenof thie obevitN @3ty ansi &l rAXQ2 wKh Of
the current control transistor 2303, when the switching transistor 2301 is

e OFF T4 0y 8B AR SAPAL Il o F0Pay SuliEAKEIRS chidefd Br g ordifrea

i nvention is not ‘exclusiv imte I's configurafi
capacitgr ig. ttﬂgc§§_§JiI vided. |n %h ase Were the source or the
drain of ¢ ool SR80S g Crendul 828 (3 Reh NGRS (i
light emtting elenment 2304, it is desirable that the driving transistor
2302 20 ha§r?£4?%5g§gﬁﬁu ?v??%?c?}ggie other hand, in the case Were the
source or the drain of the driving transistor 2302 is connected to the
cathode of the |ight SFReT HRFE e 15ght eqitiing ediqngite 82Faisted
driving transistor 2302 has N-type conductivity. 25 Wth reference to FIG
24, expl anaf9BRoih digplagied g B8age adt Forttre ldghl shicednsseéating spl ay
panel which includes first and second display surfaces and uses the pixel
circuit sholwta. of I gBjech 836G Hyrtheair) Vvilng duahsémstiaoeid@d0displayr r ent
control transistor 2407, a first electrode (pixel
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
. hecessary to provide a light 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 light
- emitting element 825 and a subpixel 849 including a
photoelectric converter 838. The subpixel 817 comprises a

signal line 820, a power supply line 821, a scan line 822, a

256 switching transistor 823 for controlling a video signal input,
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5 el ectrode) 2402, a light emtting |layer 2403, and a second el ectrode
(counter el ectrode) 2404 are provided over a light transm ssive substrate
2400. The driving transistor 2401 is forned so as to be a normal | y- ON
transi stor. For exanple, elenments such as boron, which inparts one
conductivity, is added 10 in a channel formng region by ion inplantation
or ion doping. Alight emtting elenment 2425 is fornmed by | am nating the
first el ect @ddeaZgdyingbranghstenig2d figrisapeplyidistarthe higstemidting

el ectrode 2404. In this enbodiment, the first electrode 2402 .and the
second el ectrleden4025a euroremdcotraspbglingSté raRs ThpGt Weided &filgalal .
Accordingly, the light emtting elenent 2425 emts light in the direction
of the substitatis 240Be(hbtall BhaectheYorfithlfier LORASE tdlidffti-Qn tgher eof
(second direction), and conprises a first display region 2405 and a second
di spl ay regicem 2086 bel dnhBi t I i . sm ssive
material for the first % ec%(?ggga gggggg%tﬁﬁ%%tegghgggﬁgé?%é%2&12%]8%?535ed
are al ungnugeRavisng ' t I it Light a |ight
transm ssi ve COE-C?E}C??V%{% ici:li%%%%acsﬁt%ggg?ﬁdﬁjémlg‘lgﬁl@o?f"asé?l??ne(c)i%&‘?’bfe%t’]‘&"m
indiumtin g_)ﬁi E‘%Gad%%d with silicon oxide, gallium zinc oxide, tungsten
oxi de 25 and the Ti Ke.” 39 Thi s enbodi nent can be inplenented in

conbi nation wi th other enbodi nents, 40 VWHAT |S CLAIMED IS: 1. A display
devi ce conprising: 11 JRE SHPEEi panYt drhsh SUbPdXedd 849cFomPTigee & signal
transm ssive .substrate; a first display surface over one surface of the

li ght transrit8&i $80suBSapatines g4y %@%Mdi%m%ﬁﬁ%mﬁmm 8dite fotcher
surface of the light transm ssive substrate, 10 wherein an image is

di spl ayed ofeHeftitigg diplentisdy dafiferencd batwéeen fiwseldospbdygssaf taee and
a second di SE| ay screen fornmed on the second display surface using a |ight
from t h&é0 | | ghotesilecitng ce convetrs erasdsyhane amplie ki $raflisSpltay 3asean | S
| arger than the 15 second display screen. 2. The display device according
to claim 1, whtieheian ¢lerénghtoerespbAginbeNten&Nbbthtigl! ddhtreranded
color filter is provided over the |light transm ssive substrate.

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 photoelectric 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
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20 3. The display device according to claim1, wherein the light emtting
elements emt different colored lights. 4. The display device according to
claim1l1, wherein a 25 scan direction of the first display screen is
different from4l a scan direction of the second display screen. 5. The
di spl ay device according to claim4, wherein the first display screen and
the second display screen conprise a 5 signal line driver circuit in
common, andvitte a1 ggledt te Bei yeadcobitcusage onPrilse pavtdiets ngrwaanrs f or
changi'ng the scan direction of the first display screen and the scan
direction gfeddiisnfagnd tliesppal td£eatit006. thea ighePbmyt NG 8 Gy di ng
to claim4, wherein the display device conprises a volatile storage and a
sw t chi ng neansi § dinGhandidg r i r jn the

vol atil e storage. 15 7. Thde] dﬁﬂgﬁ ay er{:/{?cj{'e?ﬁéggcsor J}rﬁ?{‘oﬁ%‘ﬁfﬁ%\dl, wherein
the first display cpnd. di sur.fa [ wi.Ghed by
two polarizers havﬁ:g[g§ %@%%A%gﬁglr ?gg'[r?éolfs]e%ﬁteec ﬁ%ngsmgbgg.éf%g 13:{113p| ay
devi ce accarding tq claim.,7, wherein a crossing angle of the polarization
directi%ns?ﬁL% e?éﬁﬂél S 2ers isin a rage of 45 to 90 degrees. 9. The
di spl ay device according to claim11, wherein the 25 display device

conprises a signal line driver circuit which is 42 capable of arbitrarily
selecting a signal line froma plurality of signal |ines extending on the
first displfpRedigsntand®Pk he second display screen, and capabl e of
outputting an image signal to the signal line. 5 10. The display device

accordi ng to cl ai nffFiG. whér &8 naabphekodiagrainc ofomy dretdreti Phrumdmedion at
| east one of 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 1408,_ a nonvolatile memory 1407, a
‘volatile memory 1406, a communication circuit 1405, a
. microphone 1412, a speaker 1413, an audio controller 1409, a

15 touch panel 1410, a tbuch 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 surface by detecting the angle
of a hinge 1416 whicl; 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

25 output. That is, the display select circuit 1402 detects the
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first display screen and the second di splay screen. 10 11. A display device
conprising: light emtting elenents fornmed over a |light transm ssive
substrate; a first display surface over one surface of the |ight

transm ssive substrate; and 15 a second di splay surface over the other
surface of the light transm ssive substrate, wherein an image is displayed
on a first display screen forned on the first display surface and a
plurality ofngéee alpfpthey hdmgeeh4l6 amrk dendst tize sledentodilspCay s40face
using a 20 light fromthe light emtting elenments. 12. The display device
accor di ng tBhehaitiheldPU iHd@rieinsthects ghie @béplapeohtesdlles EA04 tohédeal i ght
) and a color filter is provided over the light transm ssive substrate. 25

43  13. Thaathspbaytitewidtih aneidividod enel auanldmivbepsi Aitpeati 0hgs .
emtting elenments emt different colored |ights. 14. The display device

according to clai nyhdn YHErRiAge PaPéals did eGblsQly ggsﬁggg%ggﬁﬁegiéﬂ.ﬁ

screen is different froma scan direction of the secon ay screen. 15.

I 0 sy oAl S LR o B

and the secon pl ay screen conpri Si gna tin

, = e dri . it .  t chi ¢
changi g t e af 2 AP AL aF SR FErbi EIRY BETeihe aite PheTecnra

direction of .the second djsplay. screen 15 16. The di splay device according
to claim 14°F ‘?é?’rfl%el%#@m'ﬁ}/ T o itics & dhfolCRY 1404t orHitand a

swi tching neans_for changing the reading order of data stored in the
vol atil e StW%(f@U 1401 instructs the display controller 1404 to send data

for the sub-display to the dual emission display 1403. 1In such

10 a manner, the display surface can be changed.

[Embodiment 11]
In this embodiment, another embediment of a dual
emission display panel used for the portable terminal of the
15 invention is explained with reference to FIGS. 17A to 17C. In
FIGS. 17A and 17B, reference numerals 1701 and 1702 denote
polarizers, and 1703 denotes a dual emission display panel. FIG.
17Ais afront elevational viewand FIG. 17B is a side elevational
view. In this embodiment, the dual emission display panel 1703
20 1is 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 polariz_ation directions is in
the range of 40 to 90 degrees, preferably from 70 to 90 degrees,

256 and if possible, at 90 degreés. Light from the dual emission
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20 17. The display device according to claim11l, wherein the first display
-surface and the second display surface are sandw ched by two pol ari zers
having different polarization directions. 25 18. The display device
according to claim 17, wherein 44 a crossing angle of the polarization
directions of the two polarizers is in thea rage of 45 to 90 degrees. 19.
The di splay device according to claim 11, Werein 5 the display device
conpri ses dispgeat paneldr1 @3 diranisinti twhi throaghapaidee0f ofr btké ardwoy

selecting a signal line froma plurality of signal lines extending on the
first di splpylacisans aeddibplagcondnids) axcseiragng1g)da osadt &ifplay
outputting an image signal to the signal line. to 20. The display device

accordi ng ti ¢ledir®rided YROEIE: e iI0Y [ ser i VJ on at

" | east one of ?Ihe first display %c%g%agﬁﬁﬁ%ﬁe&%gg@*nﬁ{ %%s%*ngf/gégréeﬁelﬁ?mw 21.
An el ectrony - ri sy, | emtti | enent, for.ned on a

| i ght tran;‘inn&g;’a?\%gf ?Blslé?)r]% e, 'angﬂglségﬂé%/gﬁn%%n%l#%rg%nﬁ? {T‘ﬁbalr ieé'h:"tssflroé’m t he
light emitting el t .to the light transm.ssive subsirate side and the 20
opposi 15 i TERIRE Bafodo Lk (I SHah v BIIDOstF P CRLLIRF £ S€cond
di spl ay surface, V\Qe ein a first display screen forned on_the first display
surface is |arger ¥hsi®a e Gt gy PedpEdAeF§r Ml oRRE nk7 Q2 I8 BE spl ay

surface. 25 45
rotatable, and the transmittance of the dual emission display

£9))

panel can be changed by changing the crossing angle. That is,

a brightness control function may be additionally provided.

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

15 having an optical function allows to enhance the visual quality
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 telephone set 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 charger ‘2202 , and display portions emit light on both

25 sides of the portable telephone -set 2201. The portable
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22. The el ectronic apparatus according to claim21l, wherein the electronic
apparatus is a personal conputer. 23. The el ectronic apparatus according to
claim?21l. 5 wherein the electronic apparatus is a video canera. 24. The

el ectroni c apparatus according to claim2l, wherein the electronic
apparatus is a digital canera. 10 25. The el ectronic apparatus according to
claim 21, wherein the electronic apparatus is a portable conmunication
tool. 26. Tieleshsgte et 2pPphrwaysabsaobdi nhatrged dnmcldbsells polsdrtdion .t he

el ectroni c apparatus conprises an electrical storage, and |ight em ssion
control nme@endmally gt angisbeadidetich sRlidyy acLegnt anh ¢ in g eaen@ndi spl ay
screen when the electrical storage is charged. 20 27. The el ectronic

appar at us - a¢Coightg eh t&lidigh Sfemeher 8bRetN8rht 88t R/ES St Ok CORLAOIHERaNs
conprises a recording mediumon which is recorded a control programfor

1 ghting theeddrisslod SBlde:SEARN 230 bhecaBeUa YAl SELEEIRAAAP. The

el ectroni c apparatus according to claim?2 ssion

_ trol ; ' . ' ' which is. ded t

or ogr ane ort TGRET et Bty CLERER i BBl B PEn Bk B LR Phe o YRRk ¢

f t hat | di spl k 1 5 29. T | ect ' t

acoor di ng CFRINRET RIBIGE 4 10 AR o iR AP T 1 GO ARS AR ses

recording EF i um on which is recorded a control programfor lighting a
pi xel whi cH9LHEELTIPYeVETHESar PBn. 1AABHOR An eTRETREATE. appaddidher
conpri si ng:
lightning frequency 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 p.ormal screen:(idle screen, foi: 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 nonveolatile 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

controlier 2011, a display controller 2004, a dual emission

25 display 2003, and a display select circuit 2002. A battery
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alight emtting elenent formed on a light transm ssive substrate; and

di splay neans for emtting light fromthe light emtting 15 elenent to the
| i ght transm ssive substrate side and the opposite side thereof so as to
forma first display surface and a second display surface, wherein a first
di splay screen is forned on the first display surface and a plurality of
second di splay screens are 20 formed on the second display surface. 31. The
el ectroni c cippafet 2913CEOLEEHY o gighai Bh¥Yin 18’ drdd 8 tahest 48disends
apparatus is a personal conputer. 25 32. The el ectronic apparatus accordi ng

toclaim2lhe st ol RReCEPEISGHT ¢ AMWRH ALHS CPUYOflChEAMRIG i The

el ectroni c apparatus according to claim30 wherein e el ectroni c apparatus

52,0101 L 3k GARS Bt oHhG08eet b ARG PP EtHA-ACARLANG, 19 il m 20

wherein the electronic apparatus is a | € comiuni on 35.
The el ectrqnic ahparfl according to clai éﬁp, erei,n_the electronic
appar at us" g(;hrirlpsri 565 %unalile&ﬁﬁsi]coé’r %sjtscﬂjzf&fe,zre d 91 %é'rﬂlgsi on control means
for Iiggting the fjrst di;fla screen and the plurality of second display
screens “when the ef€&trik hoé‘éoﬁﬁg%x?fgp%ﬁé?fgé‘dgolﬂr‘\?,é.le?h@%IWW
appar atus according to claim35, wherein the |ight em ssion control neans
conpri ses dheebpPUPngescaibedoimage vhdse cerbrdsal ks dawerdedpfogm dihdtor
lighting the first display screen and the plurality of second display 20
screens. 37°f Themal abismldx sappanat 1ABn aotpndisignal €ranmmBinagherigimal he
| i ght em ssion control neans conprises a recording nediumon which is
recor ded a ssdaiol spibghamlber is ghipuig ae 25 swiviedt egidv spl ay &ipaelyy whose
contrast is inverted fromthat 48
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. In 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

implemented 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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of a normal display screen. 38. The el ectronic apparatus according to claim
35) wherein the Iight em ssion control neans conprises a recording 5 nmedi um
on which is recorded a control programfor lighting a pixel which is |ess
in deterioration. 39. An electronic apparatus conprising: a first housing
and a second housing which are connected 10 to each other so as to be used
both in open position and cl osed position, display neans having a |ight

emtting elamentcdsswed @ys?;&nl 68hFIE! a@%”h%ﬁlitpﬁséﬁbﬁt rlargﬁtmuitt%idgﬂ the
first housing, which emts [ight fromthe light emtting €l ement to the

light 15 1t reansfEmssii SUhstdhalrsidle %ﬁ%&sp PO 1t %o%_i W rii8AhsQ as to

forma first display surface and a“secon ay surface; detecting neans

or detect ipmy Shgnsh FOBLESRYRLNLLE) o, A0 0 B GER, EhgaT AL g Jisi e
directicn1(¥O£Ig%¢£fg¥ﬁ¥é means in accogdance w th a signal output fromthe

det ecti ng neans. B CEEEERT EURBAEr hPuERaEEIRF ft i imishengnt s
ting . !
wherei n_t he electronlc,aggaratys i s a_personal conputer. 49 41. The
el ect rofli ¢ Affar atistBEE PERIGLNeP ey dilA FTangstern2Bne oreesrends to
apparatus is a video canera. 5 42. The el ectronic apparatus according to
cl ai m 39, : héFEviinh Eransdeites.c angphhat tsansiatdr 2303 eowmespom®s tthe
el ectroni c apparatus according to claim39, wherein the electronic
appar at us & cargenttapbetrodntnansisbor 10 X espacitor 2305 for storing a
video signal potential may be additionally provided in the pixel
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 _tran_sistor 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 channel length (L) is set egual to or shorter than the channel
' 36



44. The el ectronic apparatus according to claim 39, wherein the electronic
apparatus conprises an electrical storage, and |light em ssion control neans
fox lighting a display 15 screen when the electrical storage is charged.

45. The el ectroni c apparatus according to claim44, wherein the |ight

em ssion control nmeans conprises a recording nediumon Which is recorded a
control programfor lighting the 20 display screen. 46. The electronic
appar at us aciobrldi(W) to claim 44, wherein the light em ssion control neans
conprises a recording nmediumon which is recorded a control program for

lighting an 25 invenéashih oR 8ieSeHEEMh QI HRAGIRH 28811 1Y Udib RN t hat
50 of a normal display screen. 47. The el ectronic apparatus accordi ng to

I 44, I t 5
e U on Vi h 3o e A o B ar g ok TR AR dhd IR D P
I det

A Z IAnAf 3 %}t&%@&%ﬁcﬁégﬁr@%%ﬁf A391 #ﬁs"%ﬁ%"ﬁ%% APES REE IR % AgB

Af%A%5AU A3.A A |, Ab, ﬁf (V A&L?ﬂ . Af U% A._AU3% Af g . AUPB. AP% AC3B.
AkP. Af q°. AP AFUB. AqFoa® ‘(])‘ é’%l%?‘s‘] RPB%@%‘?%H%A@%?(% %770 ca
tﬂa&atﬂaaatﬂac%cartgacag! g] cal ca aU]rtdgat%]éa] cal 9cﬁa] clgiU]ccuarli]:ecnatU]Ccoanl%]rcoaLU] cal
$c%l} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]c
a] ca] ca] ca] AR} TOR ZP0F-c aTka] ¢l et g AR ABIE ghfiXthe |auirsaica] ca]
cal] ca]l ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] cMa] ca]et aBpk dEanBENgtor 2303 are connected in series. The driving
E} xsnid_ZU] c] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]c
a] ca] ca] ca]t:ae]rtsai]sja:]meqm cajd djioa | oatfdt bntrol transistor 2303 are

=1}rrrog e " #mi##) $cPvS} xsni d_ZU) c]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cajioa] cajmadatald ajoca] paved] sadsry calalaa) sal celieakiahag! MiSH) ®RE[ &
&' ?' | (([((((-)9))))4*t***4+g++}xsnid_ZU] c]]ca] ca] ca] ca]ca]ca] calca]ca]c

|
R Gt 1103, 50 595 aOs i AU T S el B ) cal ¢

i
af ] cal calealooh ol sabpalealabhal At ahikinbeal sl aebsahoal salsaleal cal

ca] ca! 334;

4F4} 445" 5J 6 e/77778" 8\ 888} x c"aJ ca] ca
]ca] ca] ca] cafca] ca](}:g] gg? i’f&éﬁl&‘g] (%‘] %%ﬁ"c‘fa]?g%‘] a‘]“hé] e ]3“}3"1 "E‘;ﬁed'a ca] ca
] cal 89X9999 <p<<<
=Z====6>. ’7r°5’5&]i&]@2§}"§§ﬂirc?m t] Frctpis s eddmenteafbe sowss e8)®s caj ca
] ca] cal.ca] ca] ca] ca] caLFa ca] ca] ca] ca) ca] ca] ca] ca] ca] ca] ca] ca! ZAAAA$BeBBB$Ca
%DD ?is&@am X330 4 18 fenrn¢etsd dpckhe pprarcjnal ca)
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calcalca]calcalca]calcalcaljcalcajcalHT
111 IHIIJJI I RAREIVRL 1AM V2 MyvNRNNNBEOGDE Bjrrdni dfZthe | 4t tejna | el sctadc a] ca
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
ca! ! PbPPP! @QI0QORARRRNnnected to a pixel electrode of the light emitting
SBSSSSTETTTTTTS5UvUUU2VsVWW! WOW xsni d_ZU] c] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] caledadneaitc a30md .ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal UWW
XPXXXYLYYYZ*Z_ZZZ]|
[QLLTVWA WA 4] 716 L ugie didddian) ealalnabadyl eapbeakbsakhoalsal cal cal ca

] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]]7*ur™

a#a[ aaab] bfcﬁgglcoAdfcgﬁfc?éldg%(ggg r%lr}‘ ﬁ?[jﬁncﬁ %2 85]1611 T OS E‘é’ 83]tcae] cal ca
] ca] ca] ca] a call.ca ca calca ajca fl1fffgh
hi j JKI PI I T éld;%o O%%g‘b % tfbj 1'1 t%le 0 L J)nn]ac%]accl l:o 411:6}1

r}xsnid_z calca ca] cal ca] ca] ca] ca] ca]ca] ca] ca] ca
ca] cal ca] tI]rteL IviBpcEeapiares e Ed & Isgglagg GUREror transistor o
UBUHUWIuuuUV LvVVW Wwwwx X QXX XY} xsni d_ZU] ] c]] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cAI% c Fheape €apeaficapca] paked] ebgehtieds cald af e eatthade yzCzV
zzz{ D ~{{{;
| ~| | | @ O} P-<D~2a~counhehx saldcEthie] | c Memjwtal ba] cahea] cidle afadhodkcalsxa] cal
ca] ca] ca] ca] calca]ca] ca]ca]ca] ca]ca]calca]calcalcalcalcalcal T

25 . connected to either the driving transistor 2302 or the current
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KO. g. h"YL}xsnid_ZU] ] c]]ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
aJ calcalcalcalcalcalcalcalcalcalcalcalcalcalca!' f(gUV:q, ku(h}xsnid ZU]c]]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
aljca]calcalca]ca]calcal!c' TOC~-Bz$c}xsnid_ZU ]c]]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]calcalcal W
(c_VH:{9z}xsnid _ZU]]c]]ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca] ca] ca] capontral calreakashoal caden] caheal el X (E#elddirzagsai gkl cl]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ ca] ca
] ca] ca] ca] cal 68t £8k6 8L RHe BWode is a_counter electrode is
z.0)}xsnid_ZU]c]]ca]ca]ca]ca]calcalca]calcal]calcalcalcal cA] ]‘ca] caj

g I%]chﬁ] glg1 % >C<§;r;1‘|§ Bl}? aﬁ%cl%]%g%%%% ?@Fg] %Ac%]‘ ca‘] cla]e c(a]”é a]:%]a] c]a"T %ﬁ?é%‘]’ cal ca
!a]: 211]: 211]: 211]:%]5]:ca ca:']i:irl ca]‘ ca ]?éﬂcié C%%%C af afgﬁ] 85'1("%5 ng’-lf c]a:}é%] c!a} g

a] ca] ca]ca)l ga] cal ca] cal 4s+k Y' 1} xsnid_ZU ca] ca] ca] ca] ca] ca] ca] ca
] ]ca] ]ca] ]c5g] ]\Z ] % %%]%%HQJ&] @af %a] &']%FB&‘F@&% %‘]’ Gé]%A}LSQ}ZC%F}‘% %-:la‘.]] ca} ca
XL K 6@

g[}xsin d Z?J]-T’B?‘]Ea?%‘a‘}ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal FY\ _s+b=TJMBg| w mhc”YU] ] c] ca] ca] ca
] ca] ca] ca] ca] ca] caPeg] o] ddie alwa] eb¢chieddsaptaltba] cxipealidahc 33068 cadl] ca] ¢
ajcaJcalcalcalcalg
X* ewg2k Qb & apmpeshed tothe [doaicapppl pdliosd valae] eakcotial aa) cadsedeadcal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! TA4gpX<{ NLX8z} xsni d_ZU] ]
c]] ca] ca] catcathe] gates]| o8] theé Car Lol k] €vd L §86 622 382 Cadg Al Kka] éatrat€al ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca! / PS4 k

: M@ K?} 25 ni 6ok L] tEahs0d €6t Co364] Caﬂr&‘@]&@d&é’ié@:} e 6l £2l sAbeRacal £8l cal ¢

a] ca] EE] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

|} 7t BhkOFz! thd

a] cta] caj cg] %—E?%g] cal (L‘%l]‘géa]‘f:d’al}tcc%i cai%fcca }i ¥8ﬁlég%f"@] %‘?(})Ea!ﬁﬁ ] ]cg] g
alcal cal cal % reksalenl gt %@a%aglsaao%al a%sal ‘s caleelgelgal cal

ca] ca] ca] ca

W 2} xsni | wr a calca caj ca Ca cajCajcCajCalCa

]ca] cal c!a] caf L%%%]]a%?afjtét ‘%‘ E}‘i%}ﬂ?&] cé%L r}@ vy % B9 0/&;()]#1

0%& i 109&

l\/ﬂ.O%%L) }Eg‘%’]d%q‘ TV TG-- 281 120G dnviemelqn s setosgclysivelpokini ted

#109&' (1) 310%& ()-f10%& ()-0!10%& ()-O'i K-65

109& ()1P03MFa0vL$ )canfigugation ., xamdglle -capachigor )i | 198RN¢ye$SA 0L () -

X i K65 109&' ()-90!10% & ()-!10% & ()-=101010;

10%& () - f | Paow@ILI - Y7#109&' () -

\ KSi K- K$10% & ()-10% & ()-0!10% & ()-M 10% & ()-#10% & () -

0! 10% & () - #0! 10% &nh(dhe Baseowke K&AHD Y& reE-SS#HRYaRA{h df lEht04% £ {ng!

110% & ()-&0! 10% & () -

L! 10% & () -tidfod St ¢ 23002 Kslis%'iﬁie]&?é&tﬁ)u@é%nwé &f(&helﬁi O¥Sedlet i /f & ()
,LI10% & ()-*L110% & ()-(LI'10% & ()-# d e $f GS50! 10/& (\0r 109

10% () - 10%8rand B34 10 | D4 6,4 ell\églgtl%é %r(lkrl%%/“ﬂﬁﬁhﬁé(%l&o{%&

10%& () - 01 1098 () - 01 109& () -1 100&

1098 d % A | 1098 #109&' ()-C
1098’ 820%] 152/3%’S ?p %&’%ﬁﬁﬁ&)‘?’%&@oﬁ%% %ﬁhg% ()= 3%%5@**’@5@/& 0) -
*C109%&. () - ( owau](_g: Vx b 016(19;/‘ 6 109 &)é)a 10 10 101 ;

Sé()%& ()oz 0% 0! 1g?ﬂ& rjlf(%m& 0 9l 511(])1'?6?&b bdsfgéq?oﬁ%%l t5- 10%
8| 182)/(}& /d%{&é% o/dthe( )ca hode/dof g:%le llglﬁ: er(n?l.ttlng element 2304,

$10% & () V10% é) 0I 1094 & ()-0!10% & () - WBdEmbCS50! 10% , @0% & () -*10% &
()-(L!'10% &% )1S&I @9d walle siabolee (Jrivin@oianglsBpf GUBIT has N-type

10! 2| 9#109%&’ () -$v7L! 1094 & ()-S5L! 10% & ()-03L! 10% & ()-10! 10%4 & ()-.#10% &
() - FgHC 10!condeséiiyity 0! 10% & ()-\10!10% & ()-V10% & ()-310% & ()- 10 :
10>{ dEHC 10!

0! 10% &5() - p#10% mﬁ.thjﬁéﬁ&éﬂcé\ﬂtm%lﬁ (140'&9&6_&&&1&6 10998 've) mENEAGHIC
10! (10% & ()-&M 10% & () - $#10% & ()-1"1Q% & ()-f F10% & ()-C0!'10% & ()-&]



EdEHC

10! p5i 1 10% & ()-L3M 10% & ()-) 1#10% & ()-/c10% & ()--L!10% & ()-*#10% & () -

[bC 10! 9! 10% & ()-10% & ()- 10° 10" 10 ;

10% & ()-910% & ()-7L!'10% & () -[ #ddEbC

10! 10% & ()- 0! 10% & ()-pO0! 10% & ()-"10% & ()-c 10% & ()- @' 10% & ()-< w

dEbC 10! P'10% & ()-1 0! 10% & ()-&0! 10% & ()-!10% & () - p#10% & () - 10% & () -

=I}111 %5 dECstructure of a dual emission display panel which includes

10! . #10% & ()-, 0' 10% & ()-*$10% & ()- (! 10% & ()-&L! 10% & () - s$p#10% & () - %

e" """ #] #k#|HmttShhdl skoh@ display surfaces and uses the pixel circuit

10! 2| 9#109& ()- Y7L! 109 & ()-S50! 109 & ()- 03L! 109 & ()- 1L 1098 & () - mi##) $cSv

$$AESE7 1 HibWa4i& Brc 14 & @Oh FIGc. 24, a drivix/ld% transistor 2401, a

0!'10% & ()-\0!'10% & ()-V!I 10% & ()-30! 10% & () - $SWPRAKIESET 1

10C0! 10% & ddrren : . .

M 10% &'/% ) -d#)f&% & (5B Er?ﬁ'?éff?% &' 0 ’ %%”lésf) %ﬁg{tﬁgf?' (REEe 4

10*L!' 109 & (9).-(:Q! 1004 & ()5 &0 1098 & () - 93 O % & ().-

T e iyt ) el oo 0
v70! 109 & () - A& ()- W& ()-)1L! 100 - . #109 -- L1109 -

(((((-)9)) ﬁ&gf%g%!@fﬂﬁtﬁr-\ Pf%ﬁ?éd(e))- §t#bo r?)g’ﬁ‘av/&d% -over a ghight

10} 9#10% & () -#))) 4*t ***dEbC 1 o _ .

10#109%& () - Iie FRtOAta 298 () Theodrivivgooansissan 2401 js dEbC

1 formed so as to be a nbrmally-ON transistor. 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, 1In this embofiiment . the first electrode
2402 and the second electrode 2404 are formed of a light

15 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 light

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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10&M 109&' () - s$#10%& ()-1"M 10%&' ()-1 M 10%& ()- &M 10%& () -

M 10%& ()-j,,,-O--dEbC 1

1003@L0%& () - 1M 109%&' ()-f.#10%& ()-, M 109%& ()-*$10%&' ()- (0! 10%& ()---0.q.r.
s.t...bC 1 10y109%& ()-P10%& ()- 10 10

10f | 9#109&' () - $V7M 10%& () - S5@ 0% ()-../al/)0r0o{Y7bC 1IN

#1098 ()- @ G#10%&' ()- @OM 109&' ()-!| \&10% & ()- \&L0%L& ()-

109&' () -r00001<1ll 1PRDE ddtnmkIYE&ah) bé Oinipl B A 1hi dRIBL 4210 with

&L! 109&' ()-&L! 10% & ()- #10%& ()- @ 11112222.2vI bC 11 N P0O! 10% e& ()- 101010
p5#10%8 () - HS G {nei3109& () - F1@0%& ()-.2{22223&3} <l bC 1!1)

M 109%&' ()-M 10% T& ()-! #10%s& ()-#10% & ()- 10% & ()-!

PO! 109% } & () - G30B3334; 4} 7?1 bC 111 $#10% & ()-"10% & ()-!8

"M 10% ()- M 10% & ()-![p#10%& ()-010% & () - ; 4F4} 4445"5~ @bC

1111L310% & () - F1#10% & ()-! *#10%} & ()-

\*#109%& () - (@0% & ()-&10% & ()-"5J55555555r dv7 1310% & ()- 10 10 10! 9
10%& ()-9 10% & ()- p5#10% & () - p5#10% #& () - 556R6\ 666dEdV7

1310% & ()-10% & ()-10% & ()- #10% & ()-\10% & ()-V10% & () - 6667J7e77dEdV7
13f $10% & ()-Cf 10% & () -

$10% & ()-"10% & ()-#10% & ()-10% & ()-77778" 8\ 8dEdV7

13/ #10% & () -- W0% & () -

*10% & ()-&10% & () - $p#10% & ()-1"10% & () -\ 8889X99999aSE7 1 10 10

10! 9#109&' () - 7L!110% & ()-p5L! 10% & ()-L3M 10%4 & ()-) 1! 10% & ()-9991:s::: dE
SE7 1 | :
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100! 10% & ()-"10% & ()-c 0!10% & ()-\L!10% & () - 9$10% & () - 3CL0% & () -
.. "<p<aBSE7 1 10CL!10% & ()-!5
P'109& ()-#10% & ()-0!109% & ()-0!10% & ()-!10% & () - b<<< =Z===dESE7 1
10%109% & ()- (L1 109 & ()-&L!10% & () - s$p#10% & ()-1"L! 10% & () - |
L1 109% & () - ==6>. 20?p?q?r 2?rdV7 13!10% & ()- 10 10
10! $| 9O#109& ()-1L! 109 & ()-P. #10% & () -, #10% & () - ??! @ @AANIEAV7
131 #1094 & (WHATLO9G SLAIMEIDWSE () -
01 10% & ()-\0! 10% & ()- V! 10% & () - AZAAAASBeBdEdV7 13! f
0! 10% & ()-C$10% & () -
S109%4 & () - p#10% & ()-M 10% & ()-M 10% & () - eBBB$CaCCCIEdV7
13!, L1 109% & () - *i ! 10% &1{3pl 44 1984 804) c8hp2R &5 () - SP#10% & ()17 01 10% & ()
- CD[ DdDDDEEAB47

10! 99#10%&. () - v7L! ( %% & ()-1#10% & () -
E E! EAEEEF5FgH? 103}9 ‘f/L&' %""&%ﬁ%ﬁ/& ‘t‘é‘i% ?)"%‘P?ocy /l?, 180& 199’@10
105FOFFE% ] |
0! 10%& ? Ggﬁ%%%”o‘ﬁ TR 52500k () - 0! 109 () - 10%& () - GGH HHHI dEH?

1 O 1 n O 1
MO'l(()OO/G'ng (()())/&Cﬁ/% 15‘9/;&1 %;fﬁr%q ]Icfﬂﬂ%étféf# 0/&| Qrface %\{r&er %nla surface of the light
10! S5! 109%& () - 030! 10%&' ()-) 10! 109&' ()-f/#10%& ()-,!10%& ()-*M 109%& ()-JJIJIJIJ
JIKLKbC 10!'‘Giarspigsive goshg tmaterp arpl
10: 109%& () -f9@0%& ()-v7M 10%& ()- LKKKLFLLLAEbC 10! 0! 10% & () - 0! 10% & () -
10% & () - 0i " 10% & @ )Secanddigplpycsuefage( venvENvNeEd SutGape0dd0Hes’ () -
0! 10% & ()- &M 10% & () - &#10% & ()-10% & ()-0! 10% & () - NRNNNOBOOJEbC
10! . #10% & ¥)ght transmissive substrate,

,0110% & ()-*01'10% & ()-(0!'10% & ()-y&0!'10% & () - V$T#10% & () - OO0 PbPPPPPaS
E7 1 10QC 10CC wherein an image is displayed on a first display screen

formed on the first display surface and a second display screen
formed on the second display surface using a 1ight £rom the light
emitting elements, and

wherein the first display screen is larger than the

15 second display screen.

2. The display device according to c¢laim 1, wherein the
light emitting elements emit white light, and a color filter
is provided over the light transmissive substrate.

20
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

25 scan direction of the first display screen is different from
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10CC! +* 9p#10UCCS () - @70! 10% & ()-65M 10% & () - 03#10% & ()-110% & ()- PP Q*'Q
QQRJESE7 1 10CC! 10% & ()-"10% & ()-c

0! 10% & ()- @' 10% & ()-90! 10% & ()-0! 10% & () - RARRR SBSSAESE7 1

10CC&! 10% & () -

$10% & ()-Cl0% & ()-0!110% & ()-!10% & ()-0! 10% & ()- SSSTETTTIESE7 1

10CC*0! 10%4 & ()- (0! 10% & ()-&0! 10%4 & ()-s$#10% & ()-P"'$10% & () - |

i 10% & () - ETErely AidESEioh of the second display screen.

10CCv70! 10% & () - S50! 10% & ()-03@L0% & ()-110% & ()-.10% & ()-, 10%4 & () - UuU
UU2VsVWWUV7 1 0! 109%v&' () -\ 10%v& ()-90! 10%v& ()- 10%& ()- 10 10

10! | 9#109&' () - VI WWWW XPXdEuV7 1

0! p#10%V&' () - M 10%VE'The 85 3P V84X davitel QUME @i n OGO A d @ QAR I REEXYLYYY
aBuV7 1&0! 10%VvE' () - s$p#10%VE () -1"0! 10%v& ()-1,1 ]&L0%y& ()- COl 10%VE' () -

0! 10%V&' () ~p¥Z% . .

20301 100k (S A (STPeR Ak 3 SO PR B AR TS (SIRRHE B |

\U\VZ 19G! 10%, & ().-Q! 10%.&. ). E 10EE . . .
| SEL L b et 1048 Sl %%E%ff%%ié} %? oy ‘AR Fap fjpnal Line ariver
1M 10% & ()-.@L0%.& ()-!10%r& ().-1Q% & ()-C _
0! 10% ?&' (QC !cfg% &&é{ﬁfﬂﬁiﬁ’/f; 'i-f%tﬁ?ﬂ#lw &}é@ﬂi_‘é%rfg:)@?aﬁﬁwl adg?% grR§ - saan
]13‘!19(1&92)16%%)- : ()f_é%tée(%iééka_ dpsp aygé@?'%@f%)ﬂie TR Aregiions & ()
- 31 a" a#a[ aaab] bgH7 10! +#109& ()-c 109%& ()- @! 10%& ()-9! 10%& ()- 10%& ()-
10 10]bfbb5§%dguEﬁpcond display screen. .

10 6. The display device according to claim 4, wherein the
- display device comprises a volatile storage and a switching
means for changing the'reading order of data stored in the

volatile storage.

15 7. The display device according to claim 1, wherein the
first display surface and the second display surface are
'sandwiched by two polarizers having different polarization

directions.

20 ' 8. The display device according to claim 7, wherein a
crossing angle of the polarization directions of the two

polarizers is in a rage of 45 to 90 degrees.

9. The display device according to claim 1, wherein the

25 display device comprises a signal line driver circuit which is
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10! 1109& ()- SHL109%&' ()-0!10%& ()-0!10%& ()-#10%&' ()-cl0%& ()-ccd[ dddedEH7
10! (M 10%&' ()-&0! 109& () - s$p#10%&' ()-P'M 10%&' () - |
F109&' ()-& 109%& ()-eYeeef| ffdEH7
10! S50! 109%&' () - 030! 109&' ()-1M 109%& ()-f.#10%& ()-, @O%& ()-*!10%& ()-ffggg
gg8hrP7 10!'! #10%} & ()-!'#10%f& ()- 10 10

10! $| 9#10%&' () - $Y7M 10%&' () - 8hhhi j kJk} [ <P7 10 &#10% & ()-VI'\ &#10%&' () -V
#1094 & () - \Bapableof aybitnawd iy Gplecting a signal line from a plurality
#10%m®& ()-JKIMNAPI I ntrS4@! 10% & ()-0'10% & ()-0!'10% & ()- 10yy 10yy
10yy! 19$109% wSapal Ldhes1ey®effing on the first display screen and the
nFrmmm@ndEr S4@! 100! 104 &' ()-!110% & ()-L!'10% & ()-!'10%9 & ()-1"10% & ()-c
0!10% & () -gevaldanppEs 4@k, Sd#18 Yapabl e\ dA¥b&tting & 18%4& Signlal
L' 10% & ()-L110% & () - p#10% & () pP9pwpppqoqdB44

I+ 9#10% e )silddai0%isad) - 4. #10%4 & () -, p10N & () -*L!10% & () - (@LO% & (

) qqq rirrr5sgH4 10 !"10% & () -
0!109% &5()-y0! 10%4 & ()-V!'10%4 & () - 3! 10% & ()- 10" 10 "b5susss*tattdEH4
10" "1 <0!'10% & () - p#lO%&' () M10%4 & ()-0'10% & ()-'1094 & ()-0!109 & ()-tt

uku HUWJUd EH4 10;) % ( ) LS {:i Véiv\%ﬁké‘e‘ﬁcg 193@6%:211 . ]to%cgie{:zrﬁ fl wherein

Mlo%}&' ()-CM 1

p5! 109 &.(),- 0Y -F1Q! 109 &' #/#10% & ()--0!10% & ( *0' 10% &
() w V\MMMA@\DBHRHD% jfﬁgg T E/L?S(P %’Y@%Bé %1%“ A& &4 tn

10'$9#10%&'§ fgl ! 10O () - xQxxxyLyydEuV7 1c
p#10% & () d&‘S(I) E@T BPReE )an d%e& e shisplay #sm%e&l () -yyzCzVzzzdE

uVv7 1c &M 10% & () - s$p#10% & ()-P"10%9 & ()-1 1099 & () -
10% & ()-1109% & () - z{ D{~{{{; | dEUV7
10 11. A display device comprising:
light emitting elements formed over a 1light
transmissive substrate;
a first display surface over one surface of the light
tranémissive substrate: and
15 a second display surface over the other surface of the
light transmissive substrate,
wherein an image is displayed on a first display screen
formed on the first display surface and a plurality of second

display screens formed on the second display surface using a

20 light from the light emitting elements.

12. The display device according to claim 11, wherein
the light emitting elements emit white 1ight, and a color filter
is provided over the light transmissive substrate.

25
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1c

030!'10%4 & ()-1L'1099 & ()-. #1094 & ()-,i!110%9 & ()-*M10% & ()-(0!' 1099 & () -
A= @Guvr 101094 & () - 109 & ()- 10 10

10! | 9#109%& () - Y7L!10%4 & ()-S5!10% & ()-GO} } ~D~z~~dEuV7

1\0!110%4 & ()-0!10%4 & ()-0110%9 & ()-0110% & ()-"10%% & ()-@

y10% & () - ~~<x4dEuV7 1\s$p#10%4 & ()-1"0'10% & ()-1 0!'109%4 & ()-&0! 1094 & () -
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15. The display device according to claim 14, wherein

the first display screen and the second display screen comprise

10 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 screen and the scan direction

of the second display screen.

15 16. The display device according to claim 14, wherein
the display device compfises a volatile storage and a switching
means for changing the reading order of data stored in the -

volatile storage.

20 17. The display device according to claim 11, wherein
the first display surface and the second display surface are.
- sandwiched by two polarizers having different polarization

directions.

25 18. The display device according to claim 17, wherein
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QuV7 1@ 0% () - 90! 210Y8H e -diliPhfask JaeviQR) Qt\ccording to claim 11, wherein

a photoelectric converter is provided on at least one of the

first display screen and the second display screen.

i5 21. An electronic apparatus comprising:

a light emitting element formed on a light transmissive
- substrate; and
display means for emitting light from the light emitting
element to the 1light transmissive substrate side and the
20 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 larger than a second display screen formed
on the second display surface.
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45



100\ 0\ 100\ O0\! | 9#109%0\ 0\ & ()-Y7j!10% & () - TdEUV7

1@ 109 ()-0! 109& ()-$109%& ()-109%& ()-109%& ()-c $109%& () - =zaBuV7

1& ! 109& () - 3s$#109& ()-P"i ! 109& ()-! ROl "109& ()-&L!109%& ()-!109%& () - UdB47
10! @ | 9#10%& () - $Y7L! 10%& () - S5i ! 10%&' () - 03i ! 10%& () - 1L! 109& () -.#10%& ()-Z
QH7 100 @"10% & ()-¢c @AO% & ()-@10% & ()-0!'10% & ()-'10% & ()- 10 10Q

L} dEH7
1%!1096&]()-31096&22)-ﬂhéO&Q&btiehiéo%b&bththﬁo%b&bﬁhihblﬁ%i&léhm<WdEH7
10'*M 10% & ()-(!10% & ()-y&0! 10% & () - V$#10% & () - P"NIlOW‘&'()

#10% & () - ,whext3h the electronic apparatus is a ersonal compu

101 Y701 10% & () - 65M 10% & () - 3M 109 & () - 1M 10% & () - #10% & () "i'11006 & ()
-0)huv7 1 0''10% & ()-\!10% & ()-9! 10% & () - 3! 10%}&'() 10 10

101 2° 9#109%& () - X dEUV7 1

0 L) A R B MR Dol

0! 10% &' ons 0! 109 03L! & ) ) o%}&
10%8/?()5()1‘%% ]‘i jt(gnf}zé) ( f%&’ jl5"310%1u&'() s 10

10 10! +9#109%& ( ) v7L' 10%&' ) - 4ul nZX6r 51H+ f*#lO%&' ()-'d f*#109& ()-!r
f*#10%&' ()-! G #10%&' ()-F ! @10%&' ()-F

: 24, The electronic apparatus according to claim 21,

wherein the electronic apparatus is a digital camera.

10 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,

15 wherein the electronic apparatus comprises an electrical
storage, and light emission control means for lighting the first
displayscreenéndtheseconddisplayscreenwhentheelectrical

- storage is charged.

20 27. The electronic apparatus according to claim 26,
wherein the 1ight emission control means comprises a recording
~medium on which is recorded a control program for lighting the

first display screen and the second display screen.

25 28. The electronic apparatus according to claim 26,
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10%2& () -V 30. An electronic apparatus comprising:

a light emitting element formed on a light transmissive
substrate; and |
displaynmansforEmittinglightfromthelightemitting
15 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,
wherein a first display screen is formed on the first
display surface and a plurality of second display screens are

20 formed on the second display surface.

31. The electronic apparatus according to claim 30,

wherein the electronic apparatus is a personal computer.

25 32. The electronic apparatus according to claim 21,
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34. The electronic apparatus according to claim 30,
wherein the electronic apparatus is a portable communication

tool.

10 35. The electronic apparatus according to claim 30,
wherein the electronic apparatus comprises an electrical
storage,andlightemissioncontrolmeansforlighéingthefirst
display screen and the plurality of second display screens when
the electrical storage is charged.

15

36. The electronic apparatus according to claim 35,
wherein the light emission control means comﬁrises a recording
medium on which is recorded a control program for lighting the
first display screen and the plurality of second display

20 screens.

37. 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 an

25 inverted display screen whose contrast is inverted from that
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pixel which is less in deterioration.

39. An electronic apparatus comprising:
a first housing and a second housing which are connected
10 to each other so as to be used both in open pbsition and closed
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
15 transmissive substrate side and the opposite side thereof so
as to form a £irst dispiay 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 | |
20 switching means for changing a scan direction of the
display means in accordance with a signal output from the

detecting means.

40. The electronic apparatus according to claim 39,

26 wherein the electronic apparatus is a personal computer.
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. The electronic apparatus according to claim 39,

wherein the electronic apparatus is a video camera-

5 42. The electronic apparatus according to claim 39,

wherein the electronic apparatus is a digital camera.

43. The electronic apparatus according to claim 39,

wherein the electronic apparatus is a portable communication

10 tool.

44. The electronic apparatus according to claim 39,
wherein the electronic apparatus comprises an electrical
storage, and light emission control means for lighting a display

15 screen when the electrical storage is charged.

45. The electronic apparatus according to claim 44,
wherein the light emission control means comprises a recording
'mediunlon.which.is recorded a control program for lighting the

20 display screen.

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

25 inverted display screen whose contrast is inverted from that
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