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1DESCRI PTI ON ACTIVE MATRI X DI SPLAY DEVI CE
5 Technical Field The present invention relates to

an active matrix display device and nore specifi
to an active matrix display device which performmmmﬂmm"mmmm
signal witing through current signals. 10 Back
Art In contrast to CRT displays, flat panel dlsplay

devi ces exenplified by liquid criystal display devices
are rapidly increasing in demand because of their

*159159*

15%and Tow i n poser consusptt ans mava @i acti e MMM
matri x display devices, in which on pixels are *G00002*

electrically isolated fromoff pixels and a pixe
switch is provided for each pixel which has a
function of hol di RCBIVE MFTREX gpaSPLBYi PEVRER it is
on, have found applications in 20 various displays,

i ncludi ng portable infornation devi ces, because they
of fer good display quality no crosstalk bet ween
adjacegt pi xels. In receﬁ?%g pdrel dedd t - eni ssi on

%gg?eglzgéﬂ¥ﬁ8r£@5%9 %kbgﬁkgg% €38 %nset%oaQEa%ﬁlve matrix
display device and more specifically to an active
matrix display device which performs signal writing
through current signals.

Background Art

In contrast to CRT displays, flat panel display
devices exemplified by liquid crystal display devices
are rapidly increasing in demand because of their
features of being small in thickness, light in weight,
and low in power consumption. Above all, active matrix
display devices, in which on pixels are electrically
isolated from off pixels and a pixel switch is provided
for each pixel which has a function of holding a video
signal to it when it is on, have found applications in
various displays, including portable information
devices, because they offer good display quality with
no crosstalk between adjacent pixels.

In recent years, as self-emission type displays
which allow the response to be made faster and the
angle of visibility to be made wider in comparison with
the ligquid crystal display devices, organic

electroluminescence (EL) display devices have been
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25 angle of visibility to be made wi der in conparison
wth the liquid crystal display devices, organic

el ectrol um nescence (EL) display devices have been 2
devel oped vi gorously. The organic EL di splay device
contains an organic EL elenment as a display el ement

and a pixel circuit adapted to supply a drive current
to the display elenent for eacl? pi xel and perforns a

5 di splay operation by controlling em ssion

bri ghtness. As systens for supplying inmage

i nf ctere¢ lopedoviperpuxel/. clfheubttgaaic EL display device
current-signal - based system as disclosed in, for
examperiauUsp alb. 069378¢-4E8L Bllempdtaavokt dgeprdiagnallement and
based system as disclosed in, for exanple, USP 10 No. .
6, 229, B BichreukhodRarHedeter supPlly a dirdpyleayudande to

whi ¢ erfor signal supply through_current signals,
the'g%%d%+?% R¥ eggm%ﬂtiﬁPérEéﬁHeEﬂXF#nénﬂhP@Hforms a

ST PR AP B SR A e
when, 1 he, W o parercd .
oS BN, BUF L EOotPAH LAgeBTBhine BRSO U pied

i ns L Ci ent Lt LR hii f : :
mul tLPT: {%ﬁﬁf‘gaa?'{ %‘tﬁfgigréb gix,aggunf bHSed Bystem as disclesed in,

N Wdiiagampléheuspweegsadati anssibde snhene vbne a3t-signal-
20 anount of current is small, causing display

fai lhassdtoysveruss Bisclosuteial Fpyeakiaaplelh@sp

present invention is contrived in consideration of the
abowo ci ¢ c22Bt ahiceB] and khewn.

However, with a display device which performs
signal supply through current signals, the capacitance
of an interconnect line which perfofms signal supply
may result in failure to perform sufficient signal
supply. In particular, when the write current value is
small, there arises a problem that display failures
occur due to insufficient writing. 1In addition, for
multi-degradation display, difficulties are involved in
writing on the low-degradation side where the set
amount of current is small, causing display failures to
occur.

Disclosure of Invention

The present invention is contrived in
consideration of the above circumstances, and its
object is to provide an active matrix display device

which, even with signal supply through current signals,

allows a gocd display operation to be performed.
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25 object is to provide an active matrix display

device which, even with signal supply through current

signals, allows a good display operation to be _

performed. 3 An active matrix display device according

to an aspect of the invention conprises:a plurality

of pixels arranged in the formof a matrix on a

substrate, each of the pixels ifcluding a display

el enment and a 5 pixel circuit which supplies the

display elenent with a drive current; a plurality of

first video scghak hanedx aidpd a9l Wealideyy dcsreog to an

video signal lines arranged along the pixels; and a

vi dedsgeghabfdeheeinwhinthosupphiped stelse i ydluradiitty of

base currents through the 10 first video signal |ines

and Bt X0l gragaeneadcinr 8hes forhr odgla Mad rsecomd avidemstrate,

signal |ines, the gradation currents being opposite

in tPRChi PEcEPBnPLReL POl ESUARBY Badd selpvemlemartfe and a
ixel.circuit including a first pixel switch 15 ,

gonﬂ%%%% ?br%u%grvgéﬁgnﬁPﬁ§E6ﬁé &St A SPilest %ﬁ?ﬂﬁ?t with a

Si lin a se d_pi.xel sw.tch _connected to a

corrEEbenarts e o of BRATaBkbRaod Ge6odi JHAEd egial Lines

stordng $h§lgﬁéi fgngf QEEBSBtVQSE%e§@8FQ% Qﬁégg%g%}anged

current and the baSe current when the Xel 1S

sel ectedy aned uULPULT i BAGE Qev;SLH@Belgiginfaflercﬁri%r’:Wé{i%H

as the drive current when the pixel i's nonselected. -
Accasubppi¢éo enet bekeaspRethobakbecuR¥eRtisORh ARG e

provi ded an active matrix display device conprising:

a plifradtityid¢odssphay eipeBnbadawtahgedaidation currents
through the second video signal lines, the gradation
currents being opposite in the direction of flow to the
base currents,

the pixel circuit including a first pixel switch
connected to a corresponding one of the first video
signal lines and a second pixel switch connected to a
corresponding one of the second video signal lines,
storing the difference current between the gradation
current and the base current when the pixel is
selected, and outputting the stored difference current
as the drive current when the pixel is nonselected.

According to another aspect of the invention,
there is provided an active matrix display device
comprising: a plurality of display elements arranged in
the form of a matrix on a substrate; first and second
video signal lines which supply each of the display

elements with video signals; a capacitor which holds
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25 the formof a matrix on a substrate; first and

second video signal |ines which supply each of the

di splay elenents with video signals; a capacitor

whi ch holds 4 the video signal for a predetermn ned

period; a transistor having its gate connected to one

end of the capacitor and its source connected to the
other end of the capacitor; a #irst switch connected
between the 5 gate and drain of the transistor; a

first pixel switch connected between the first video

si grdle ITideansi el foai &; pasdetesfennd pexebdswat ch
connected between the second video signal |ine and

t he tdrai s s dcd vimeg mat s | gade spbayedeewdceocacner dnngof the
to still 10 another aspect of the invention conprises

a plaarEgior dngi Xe$ ssenramgednnacthe for hhef osher end of
matri x on a substrate, each of the pixels including a

di spiRg canasemr amd BlpskesWEbeRurenpAFERdshppvees the
the displa lepent _with a driyve current; video ,
sig@ﬂténﬁﬂés%&?%ﬁr%ﬁg@%eaFBﬁ@S%ﬁEoﬁfxél§}r§ﬁdpéxﬁﬂd§81tCh
si gnal ,ve i C fter,the supply of base,

cur e Eetsd Rl B ohat OF TUEBSYaRhrRlcTing and the
P x¢gf J]VH,Ihargcf a%a%é&’éh Cﬂ)‘fﬁgm§w£@5ﬁuggngggt¥5d8?tween the
signal lines, the pixel circuit 1ncluding a prxe

SW e MY Ghia2d sogtspl BiMmbether-QL Aehiho sel ect the

pi xel, storing the difference current between the

gradati omaguicente aadriRedhapeaguaeentenaeroBe nl %@ still

is selected, and outputting the stored difference

cur reerdtHex tdwpelispbaythel eneaht Asnt bemgei yescer pentrality

when the pixel is
of pixels arranged in the form of a matrix on a
substrate, each of the pixels including a display
element and a pixel circuit which supplies the display
element with a drive current; video signal lines
arranged along the pixels; and a video signal driver
which, after the supply of base currents to the video
signal lines, supplies the pixels with gradation
currents through the video signal linés,

the pixel circuit including a pixel switch which

contrecls whether or not to select the pixel, storing
the difference current between the gradation current
and the base current when the pixel is selected, and
outputting the stored difference current to the display
element as the drive current when the pixel is
nonselected.

An active matrix display device according to

another aspect of the invention comprises: a plurality
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25 nonsel ected. An active matrix display device
according to another aspect of the invention
conprises: a plurality 5 of pixels arranged in the
formof a matrix on a substrate, each of the pixels
including a display elenment and a pixel circuit which
supplies the display elenent with a drive current;

video signal lines 5 arranged alcong the pixels; a
vi deo signal driver which supplies base currents to
the video signal lines and supplies the pixels.wth

gr adaff ipixels rentsngbdoiughthbe formded @i gaalrild res;a

and a base current storage unit which stores the base

cur remstsappl i edchrofm the pidedsl@nsilguidingdra ers peredy
outputs themto the video signal |ines, the pixe

ci r UieMemE| A¥ANg BipPXkeFisabdEhwiMiickh suppitiesl $he display
wheagfr or not to select the pixel, storing the ,

di f fErEMeet ctitFRnt BEt WBeRUERENGF addriedn Sasdadadd NEs

ts when the ppxel is selected, and outputtin ,
Che SRR (71 PEF NS BURFOST  Gs ViRECH Pt Bty der which
wh . DI ' cted rief, Descri pt.ian of
Dy S P st oo ReRL o BT e B kSl tiarH: dride, and

[ L, el ay,: devi di f
oA e ot T he B Eant Ly BEEaTiep ity e cetuah che
Circtidec 251 GNIENEDhe 8t AnRi ¥ebakB e cPdaRiG e unit

di splay device; FIG 3 is a schematic circuit diagram
of tWreioh debores the base currents supplied from the video
signal driver and outputs them to the video signal
lines,
the pixel circuit including a pixel switch which
controls whether or not to select the pixel, storing
the difference current between the gradation and base
currents when the pixel is selected, and outputting the
stored difference current as the drive current when the
pixel is nonselected.
Brief Description of Drawings
FIG. 1 is a schematic plan view illustrating an
organic EL display device according to a first
embodiment of the present invention;
FIG. 2 shows the circuit arrangement of a pixel in
the organic EL display device;
FIG. 3 1s a schematic circuit diagram of the video
signal driver in the organic EL display device;
FIG. 4 is a schematic circuit diagram of the DA

unit in the organic EL display device;
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25 signal driver in the organic EL display device,

FIG 4 is a schematic circuit diagramof the DA wunit

in the organic EL display device; 6 FIGS. 5A and 5B

are diagrans for use in explanation of the operation

of a pixel in the organic EL display device; FIG 6

is atimng chart for pixels in the organic 5 EL

di splay device; FIG 7 is a circuit diagramof a pixe
according to a nodification of the invention; FIG 8

Is a schematic bl ock diagram of the video signa

driver ackEdGdingAtand BBdiafriecatiiaenra@fs tfe e in
invention; FIG 9 schematically shows a DA unit
accorxbhgnabion mbdihecapeortobnt bd anpemelodn Ehe diyanic
is the circuit diagramof a gradation reference
curriehtdsepie¥ dev¥drding to a nodification of 15 the
invention, FIG 11 is a schematic plan view of an '
organi ¢ EFIGdi §pi-ay adéHméadacterdi fgn & ixedécdmd the organic

eangéggnt of tge .present invention; FIGS 12A 12B

and arB @Y affénE®for use in 20 explanation of the

oBet L1 gl {1, 1 AR B, 03 Bk G100, 0L 8 craing

o ol SR v et et Secor

pi xel ; FIG. 8 is a schematic block diagram of the video
signal driver according to a modification of the
invention;

FIG. 9.schematically shows a DA unit according to
a modification of the invention;

FIG. 10 1s the circuit diagram of a gradation
reference current source according to a modification of
the invention;

FIG. 11 is a schematic plan view of an organic EL
display device according to a second embodiment of the
present invention;

FIGS. 12A, 12B and 12C are diagrams for use in
explanation of the operation of the organic EL display
device of the second embodiment;

FIG. 13 schematically shows a pixel of the organic
EL display device of the second embodiment;

FIG. 14 shows another embodiment of the pixel;

FIG. 15 schematically shows a part of the organic

EL display device of the second embodiment;

FIG. 16 is a timing chart of the organic EL
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25 FIG 15 schematically shows a part of the organic
EL di spl ay device of the second enbodinent; FIG 16 is
a timng chart of the organic EL 7 display device of

t he second enbodinent; FIG 17 is a plan view of an
organi c EL display device according to a third

enbodi nent of the present invention; 5 FIG 18
schematically shows a pixel and7a base current
storage unit in the organic EL display device of the
third enbodiment; FIG 19 shows equivalent circuits of

the qixglapngevibe basenheusEeshdstApbagemdnkt; 10 FIGS.
20A, 20B, 20C and 20D are diagrans for use in

expl anat i PG of 17 hesopepathonielr blieaar gaBia@ikEL EL display
di spl ay device of the third enbodinent; FIG 21 is a

ti mdeyictemracofrdhegotgaai thiEtd dinbpHapedéviofetbe phesent
third enbodiment; 15 FIG 22 shows a part of an

or garftte 1@ spl ay device according to a fourth

enbodi nent_of the present invention; FIG 23 shows a
part of ani®rghfi ECEEMAL4ERAYY 8BPPEcdoPitRd BHG Bhbase
enmbodi nent; 20 FIG 24,js.a an _view,of _an organic EL

i St el F L2 48 oF itk hotF oL Be PFERMAAVBY ReRBLGH chaice
present. . | Lon; G _25.is a plan view of an
orgéﬁ?éjgiqgfgééa§mb§%%?%%§according to a sixth

enbodi meng1@f {HesREESeBLuivalent circuits of the pixel and

the base current storage unit;

FIGS. 20A, 20B, 20C and 20D are diagrams for use
in explanation of the operation of the organic EL
display device of the third embodiment;

FIG. 21 is a timing chart of the organic EL
display device of the third embodiment;

FIG. 22 shows a part of an organic EL display
device according to a fourth embodiment of the present
invention;

FIG. 23 shows a part of an organic EL display
device of the fourth embodiment;

FIG. 24 is a plan view of an organic EL display
device according to a fifth embodiment of the present
invention;

FIG. 25 is a plan view of an organic EL display
device according to a sixth embodiment of the present
invention;

FIG. 26 schematically shows a pixel and a base

current storage unit in the organic EL display device
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25 invention; FIG 26 schematically shows a pixel and
a base current storage unit in the organic EL display
device 8 of the sixth enbodi ment; FIG 27 shows
equi valent circuits of the pixel and the base current
storage unit; and FIG 28 is a timng chart of the
organic EL 5 display device of the sixth enbodi nent.
Best Mbde for Carrying Qut the Isawvention An organic EL
di spl ay device according to a first enbodinment of the
present invention will be described in detail below
W t hofetreepggthoetmbeddmawings. 10 An exanple of an
active matrix display device of the present invention
will be de3cri B8dshowdeteajdiwsiliemt reeifreneince d¢H the pixel and
drawi ngs taking an organic EL display device by way
of ekbapbaseFFGrrenits sgogeemaniic /plaad vi ew of the
organic EL 15 display device. FIG 2 is a partia
circuit dfagramd fér aoﬁérrm@elcf@srtar@fe%drmm%n%p EL
pi xel ,in_the organic i spl ay devigce. As shown in
Cfglipéﬁﬂ devipg Bﬁgéﬁ?csEEtgl &h@?l ‘ce 1, which
|s const r uct ere.as_a_large acti .
di spl ay devi%% ng%d?m%F BreTeTEe %Fe%gﬁn?ff%“mn
i ncl udes I Ist f Qi rran ed .
&nPo ln o E9, dg.s)sfﬁl zlt]doeqll% al pc% ar%i tlcb a first

form of & matrix on anSm ing suppo

nadeeﬂﬁodgﬁéﬁﬁ 8k the Fr%%en% th%wﬂﬂ&h‘wlfﬁxﬂéldégﬁ%lbed
101 and a plurality of control |ines 102 each
whi chni gepk@tedelow with reference to the draw1ngs.

An example of an active matrix display device of
the present invention will be described in detail with
reference to the drawings taking an organié EL display
device by way of example.

FIG. 1 is a schematic plan view of the organic EL
display device. FIG. 2 is a partial circuit diagram
for one pixel as an example of a pixel in the organic
EL display device.

As shown in FIGS. 1 and 2, the organic EL display
device 1, which is constructed here as a large active
matrix display device of a model of 10 or more in size,
includes a plurality of pixels 100 arranged in the form
of a matrix on an insulating support plate 10 made of
glass or the like, a plurality of scan lines 101 and a
plurality of control lines 102 each of which is placed
in the row direction of the pixéls 100, a plurality of

first video signal lines 103 and a plurality of second

video signal lines 104 each of which is placed along
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25 in the row direction of the pixels 100, a plurality
of first video signal lines 103 and a plurality of
second video signal |ines 104 each of which is placed
along 9 the columm direction of the pixels 100, scan
drivers 122 which output scan signals Scana to the
scan lines 101 and control signals Scanb to the

control lines 102, and a videogsignal driver 300
whi ch supplies the first 5 video signal lines 103 with
base currents Is and the second video signal |ines

104 tMd egnadatd Dectiisend s the BSx¥16ep0s) gpaks. dEaghrs

of the pixels 100 includes a display elenent 110

havilif avHightowcgptivatcan $ayeslbestoesa opposedsiBn lines
el ectrodes and a pixel circuit 120 which outputs a

dri vdlcianemontxeb sigvals hecahsptaytebeaentrol0lifihe 102,
display element 110 is, for exanple, a self-emssion "~

ele 2 THelep splaye bl @reTeri 30heveiah srpahiesEthe first
el enent having at_|east_an organic |ight em ssion

| ay &GP a5t 4THe 11 4heS ehf 3o 1 B98¢ . CHhEepERels and the

' it 120 cthe djff t  bet
ot oot A S 00 L GLST6P P SR DB R e
pi xgl, 1Q0 Jisdesglsecéfgl?nd outputs the stored
0

di fference curren he display elenment 20 110 as

the driv r eat h i i i
selectedéE%%£ g?x%*g2¥?§§%% %%g ngééggfdédaaﬁpﬁag element

drive d nansisg o DRIh€ohst st4 09001 138y Brt ¥eewtBhNohbpbakd

transi stor and connected in series wth the display

el ersdrdctiddidretaveena ap k¢ Stcyptt hgel pOWehisHpphypVed a
drive current Ip to drive the display element 110. The
display element 110 is, for example, a self-emission
element. The display element is here an organic EL
element having at least an organic light emission layer
as the light emission layer.

The pixel circuit 120 stores the difference
current between a gradation current Ic and a base
current Ip when the pixel 100 is selected and outputs
the stored difference current to the display element
110 as the drive current Ip when the pixel 100 is non-
selected. The pixel circuit 120 is provided with a
drive transistor DRT consisting of a p-type thin-film
transistor and connected in series with the display
element 110 between a first voltage power supply Vdd
and a second voltage power supply Vss, a capacitor Cs

connected between a first terminal (source) and a

contrcol terminal (gate) of the drive transistor DRT, a
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25 and a second vol tage power supply Vss, a capacitor
Cs connected between a first termnal (source) and a
control termnal (gate) of the drive transistor DRT, a
10 first switch SW consisting of a p-type thin-film
transi stor and connected between a second term nal
(drain) and the control term nal of the drive

transi stor DRT, a second switchl1®W consisting of a p-
5 type thin-filmtransistor and connected between the
second term nal of the drive transistor DRT and a

firstiretesiiedn EhereohBesanadebrofz the yPeSplA-film

el enent 110, a first pixel switch SS1 connected

bet weeanshetsecend cbenscnad bk twkenda \sedorahsieatminal

DRT and a first video 10 signal supply termnal, and a
secodrpirel asdi tbh §62trodntecmédaetofedrine Iy isezond
termnal of the drive transistor DRT and a second

vi debrarghakosuppBly at efPnal SWIREH iSWe: onns isdcigiy of a p-
pi xel switches $SS1 and S$2 15 are each conprised of a
p-tyE%P?hFﬁ-lFFF Pr REPSLSEOTWRREN qoé'm@fCttelE Refgeen the

ZES"%%%%%? é?%?%@f?&?ngeisé?ivsﬁé“ré%%i%vt%drcﬁh% Fide tirst
' — i J. '
o areaeBReRoITeR e RrbLaRotRy 55 Sl LRI i 110,

as thee{iLgt ,and,seqendypisxsl co%weg&;égf ot A -second

That is, a scan fLi ne 101 is placed f row of
the pexgRifalO8randet Beiganth@hsits@dh M Md ther fidstvideo

and second pi xel switches SS1 and SS2 and the first

sSwi tehgSM boppaghteewidkltheand a second pixel switch S§S2
connected between the second terminal of the drive
transistor DRT and a second video signal supply
terminal.

The first and second pixel switches SS1 and SS2
are each comprised cf a p-type thin-film transistor
which is of the same conductivity type as the first
switch SW1. The first and second pixel switches SS1
and SS2 are controlled through the same scan line 101.
The first switch SWl is also controlled through the
same scan line 101 as the first and second pixel
switches 881 and $82. That is, a scan line 101 is
placed for each row of the pixels 100 and the control
terminals of the first and second pixel switches SS1
and SS2 and the first switch SWl in each row of the
pixels 100 are conneéted to the same scan line 101.

The on-off control of the switches is performed on the

basis of a scan signal Scana supplied from the scan
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25 pixels 100 are connected to the sanme scan |ine 101.
The on-off control of the switches is perforned on the
basis of a scan signal Scana supplied fromthe scan 11
drivers 122 integrally formed on the support

substrate 10. By making the first and second pi xe
switches SS1 and SS2 and the first witch SW
identical in 5 conductivity typel it beconmes possible
to control them through the sane Iine, allow ng an
increase in the nunber of lines to be suppressed. The

Contdﬂivéﬁiniﬂa|inﬁégtﬁ@l?eﬁeﬁﬂeambhcBh@mguﬁ§ort
connected to the scan driver 122 through the contro

i nesd@2t amidei 80subj ect 10 to on-off control by the

control signal Scanb fromthe scan driver. In the

present eBpoubkeny, thheftimist- Ahdmsetpadsipdtierls switches SS1
constituting the pixel circuit 120 are all forned

t hr Arth $he %%%ethﬁnﬁiéétuWPﬁghpﬁﬂéeé@eﬂﬁﬂ§aﬂhén15

same Iqur structure and are thin- f|In1tranS|stors of

t he TUp ﬁ%YJeV%’quEYH?e 45 RECPOPysPPREdR1foLO control them

d d
Punber O Thaht akTUR: M C epd RRAbBe R pBreeees by the
Consﬁﬁﬁﬁéf”&ftffﬂgéxgg Frggéh{@%g?dth'Q fllgb%gol terminal

transistors which are a Ical In COI’]dU VT

typeyr Thee fiEsbnand. secANdywyi dgo sheBRL cJURB! ¥he scan
termnals connected through the first and second

pkxe%rﬁvéichgg tS8dugndt BS2cbatkbe seaendobermidnals @fubiect
tne télgf off control by the control signal Scanb from the
scan driver.

In the present embodiment, the thin-film
transistors constituting the pixel circuit 120 are all
formed through the same manufacturing process into the
same layer structure and are thin-film transistors of
the top gate structure using polysilicon for
semiconductor layers. In addition, an increase in the
number of manufacturing steps can be suppressed by
constituting the pixel circuit with thin-film
transistors which are all identical in conductivity
type.

The first and second video signal supply terminals
connected through the first and second pixel switches
SS1 and SS2 to the second terminal of the drive
transistor DRT are respectively connected to the first

and second video signal lines 103 and 104 wired in

common for each column of the pixels 100 and then
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25 transistor DRT are respectively connected to the
first and second video signal lines 103 and 104 wred
in comon for each colum of the pixels 100 and then
12 connected to the video signal driver 300 as a drive
circuit by the video signal lines 103 and 104. The
scan driver 122 includes a shift register and output
buffers. The driver transfers amzexternally 5 applied
hori zontal scanning start pulse in sequence from one
stage to the next and applies the output of each

st ageohheedel theraudt pubebUighallo deresCand ide a Ifive
as the scan signal Scana. This timng is synchronous

wi t hcbneubor bgonhal vidan pegnad. limek0 1@didridn, 04 he

scan driver 122 processes the output of each stage to
produce t fbecerenoldrsivgmrall 23c amiz larwies sgppihiielt itegbster and
the control line 102. The video signal driver 300, as
showpukpuFl Bufgersincfhgesrd veirdés ansfe 30 BwWtreally
connected to receive 15 a digital data signal DATA as

a vidRBlsrgnAPriaRAtE s SFBRPAGY St teidRg B sHRIrCe
seri I-to-FarakleI conéerts &he dat a si.gnal_DATA on

the vFQBoCIPnEL3EE, TO hBF L&&Te AT iCalARP oD e iUt of

st orag helsga Qt %P%?Dﬁghsgglg\r’]\%iu%g)uccpr ruef%%orndts tqq?enaessc%_rbélline

respective one o J VI deo Si gnaﬁ

and {igh dgl Eh%gsEQ% sk E’l@gechln%rremlgx&s\T\hhceinﬂirﬂélqs 300

further includes a shift Tregister 3t ich controls
the gpgrAtbABAL WHRHhNGnef hotle osaml inGd &hi & rcui

310, a load latch circuit 320 which collectively

out pgdidithendataesisgaal dPATAf Q22 processes the output of
each stage to produce the control signal Scanb and
applies it to the control line 102.

The video signal driver 300, as shown in FIG. 3,

includes a video line 301 which is connected to receive
a digital data signal DATA as a video signal, and a
sampling latch circuit 310 which serial-to-parallel
converts the data signal DATA on the video line 301,
then sequentially outputs it to storage elements each
of which corresponds to a respective one of the second
video signal lines 104 and holds it in the storage
elements. The driver 300 further includes a shift
register 350 which controls the operational timing of
the sampling latch circuit 310, a load latch circuit
320 which collectively outputs the data signal DATA for
one line held in the sampling latch circuit 310 to

storage elements each of which corresponds to a

respective one of the second video signal lines 104 and
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25 one line held in the sanpling latch circuit 310 to
storage el enents each of which corresponds to a

respective one of the second video signal |ines 104

and 13 holds it during one horizontal scan period, a

DA conversion circuit 330 which has DA units 331 each

of which corresponds to a respective one of the

second video signal |ines 104,1xonverts the data

signal DATA 5 supplied through the load latch circuit

320 into analog formand outputs it onto the second

vi de@lsisgnal dusiesy ki asr raeted 1 ofcsnrpentsdl Ca and

a base current output <circuit 340 which is connected

t 0 e veinssitorvidieositgnad 0 | whnesh 1108s abA ont pat 83hasech of
currents Ig. The 10 supplied gradation currents |IC and
basehdpty eprdgpends toppdsieereot eaehonehef thet hecond
direction of current flow The base current output

ci r ddide B4 I riovigfedl 04vi tPrVprEe afneydafapgsgnal DATA
current _out put sources 342 ch of which, for a

cur PERP Inig§S g FB19M St/ %t%r?bﬁ‘EuéBuF’gg 3pgo analog
and cqrresponds. taq a respective one of the first .

Vi deggorénl galﬁgqo Osuuﬁjplchys Ilitnesntﬁ)fh%a%%cmduw?egﬁllgﬁa&hémes
DA versi [ .CUl t i rovided h '
FIG?%%,%ﬁiﬁyééﬁﬁﬁﬁ%ﬂ?é%¥é3£§ggaﬂa ?gnargégéegﬁgréﬂt output

CUr I8 SQUIERS A3 e b dr20q CUET 8RL B ELERN video
circuits for a constant current source 334 and out put

di f fsargenil ariadad i s referenesuesr bt ScutPentd3ig?d The

switch circuit 333 which controls whether or not to

out putppilhe dqyracedd oo efwr saees CUF rendisbhsenctubeents I are

gradation reference current sources 332 in accordance
opposite to each other in the direction of current
flow. The base current output circuit 340 is provided
with a plurality of base current output sources 342
each of which forms a current mirror for a constant
current source 341 and corresponds to a respective one
of the first video signal supply lines 103.

Each DA unit 331 in the DA conversion circuit 330
is provided, as shown in FIG. 4, with a plurality of
gradation reference current sources 332 which form
current mirror circuits for a constant current source
334 and output different gradation reference currents
I0 -~ I3, a switch circuilt 333 which controls whether or
not to output the gradation reference currents from the
gradation reference current sources 332 in accordance
with the data signal DATA (DO - D3), and a gradation

current line 335 which connects together the output

terminals of the switch circuit 333. The number of the
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25 with the data signal DATA (DO - D3), and a

gradation current |ine 335 which connects together

the output termnals of the switch circuit 333. The
nunber of the 14 gradation reference current sources

332 corresponds to the nunber of bits of the data

signal DATA. Here, as an exanple, the case of four

bits is illustrated. Each of the4gradation reference
current sources 5 332 is configured to provide n tines

as much current as the constant current source, and

whet eadthiisncuerfertndes cud e towWdutice IBH dSrresponds to
controlled by the switch circuit 333 in accordance

w t htheendabarsiogndli tBADA. thEhelatet adigfalodAdA. Here, as
currents of the swtch circuit 333 10 flows al ong the

gr adalhi elaBRleenthei e s83%fad oure bigrsadat iidnl watrratred.

IC, which_is in turn applied to the correspondi ng

second vi B86NsiPgn&ihel i9¥e dB04.ONTHE LRI Gl | ST APl aeurces
the yideo signal driver 300 are placed on the sane
SubsTPot 25 aCOTRATHFEH &9 DTS VaiBnEnid MR B ich fetFrent as
Si n I ith the lines and TETs .(thin-film

tr gu‘l'nskutlgt g?ﬁ%%é‘\#stciutrﬁteinﬁg SORE Sirx &R &W(ec §° {355 4Frent
t he u [ r.Qc . r t .

thi reF T on Praner Bror Siand poryiss TR P he swicen
transistois 3ne ¢amiicReddbddornthe d rdé’l:'ai f]s'eignal DATA.

however, 20 as with the pixel circuit 120,

circrhéstoaylber eanpurueieddnemanithed-dwikeh circuit 333
thin-filmtransistors to further reduce the nunber of
manuf acwar ehgngt €pe. grikias,idny ccoMeaithilnghd B8 Vigkeathe
signal driver 300, the length of the lines that
conv@yadatient cyirgealts I€anwhdch is in turn applied to the

corresponding second video signal line 104.

The scan driver 122 and the video signal driver
300 are placed on the same substrate as the display
elements 110 and formed simultaneously with the lines
and TFTs (thin-film transistors) constituting the pixel
circuit 120 with the same manufacturing process. Here,
n-type thin-film transistors and p-type thin-film
transistors are combined to form the circuits; however,
as with the pixel circuit 120, the circuits may be
constructed from only p-type thin-film transistors to
further reduce the number of manufacturing steps.
Thus, by containing the video signal driver 300, the
length of the lines that convey current signals can be
reduced, resulting in reduced capacitive load and
allowing stable current signal supply. In addition,

the number of points for connection to external
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25 reduced, resulting in reduced capacitive |oad and
allowi ng stable current signal supply. In addition,

t he nunber of points for connection to external 15
circuits can be reduced, allow ng the mechanica
reliability to be increased. Next, the pixel circuit

120 will be described in nore detail. 5 FIG 5A shows
the operation of the pixel circabt 120 at the wite
time. FIG 5B shows the operation of the pixe

circuit 120 at the display tinme. FIG 6 is a timng
char¢tiexpliasatenybef redeceper atlilawiofy tthe mecHanical
circuit. 10 As shown in FIGS. 5A and 6, during the
writeelpabiddtyt he beannsirgaslesl.Scana are output in
sequence fromthe scan driver 122 for each of the .
scan |ine¥exX61 the pized HeMitstlZhdviskedirl Peseribed in
swi tches 381 and SS2 and the first swtch SW in the

on sTaF8 95T@&dnductive state). At this point, the

d itch SW2.i | din the off_ state ., : ;
(non- condbetTva seAER By 8 ATHPbl OS] el Seheetreuse

out py%ﬂgg pthgewgg@%r (Elimel i n%Igéi 5;15{1%% € e é’félg on of

122. irst pixel” swtches € second pi x€

20 syhichesePSeipytiRe 19¢l &t g QW Qe wingd on-hy, (6 is a

the scan signal Scana with the resul't that witing o
a vtgdeongi gRakti Bk 1bha thirkelos kM icheldi e byhe pixel

the video signal driver 300. The first pixel swtches

SS1 candutthe second pi xel switches SS2 in nonsel ected

FOus As shown in FIGS. 5A and 6, during the write
period, the scan signals Scana are output in sequence
from the scan driver 122 for each of the scan lines 101
to place the first and second pixel switches SS1 and
SS2 and the fi;st switch SW1 in the on state
(conductive state). At this point, the second switch
SWZ2 is placed in the off state (non-conductive state)
by the control signal Scanb output onto the control
line 102 from the scan driver 122.

The first pixel switches SS1 and the second pixel
switches SS2 in the selected row are turned on by the
scan signal Scana with the result that writing of a
video signal into the pixels 100 is performed by the
video signal driver 300. The first pixel switches SS1
and the second pixel switches SS2 in nonselected rows
are in the off state and electrically isolated from the

pixels 100 in the on state.

The writing of a video signal into the pixels 100
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25 are in the off state and electrically isolated from
the pixels 100 in the on state. The witing of a

vi deo signal into the pixels 100 16 is perforned

through el ectrical signal supply fromthe video

signal driver 300 over two paths. One of the paths
connects to the pixels 100 through the first video
signal line 103 for supply of thé base current 5 |IB.

The other path connects to the pixels 100 through the
second signal video |line 104 for supply of the

gr adas i par formedt sht@ughleetecthéchaseigualesupbd yy Srdm the
current signal set to a fixed value by the constant

cur rehdesgosigeaB4drandrsadf Ot ovarvalwoepgtéat er Onlkamfa the
10 di spl acenent current required to charge the

pot PR tR$ cenpeerente hebpiweén LAB hhghesh Fhaddtirst
display tipe and_the | owest gradation display tine
(1 B SR xs1anpt: Lepei $08héoeaparPlaneé &het kesei csrrent
video sigpal Jine, a I s one horizontal

dt
perio#) . %toFg?rlgagﬁecBB§@cEﬁrFQth?spééﬁiggqgo through
| th t . t _of
o g S8 Ehal Dok Doy BIBUNL A8 1 BOERS BEEo1y of the
t i iff V- i t i .
Dol fltadar foh | ELERER: SV o0l HERRONENAILLEE! BRTRELTHY 45 &

vi degusiangl sL§ng1188c 20 EOokig¥anpheuet B¢ RA%E constant
current is set to a nmagnitude conparable’to the drive

curremtréhxf osutbe Bihghesti sgtadat koraduspharatAs ahan a
exanple, for full color  display, in pixels 100 which

em tdisdlécghént heubaset ecagnéntdi soothhkegeotder paftehtial

4A. The gradation
difference AV between the highest gradation display
time and the lowest gradation display time (Ig > Cp X
AV/t: Cp is the capacitance of the first video signal
line, and t is one horizontal scan period). That is,
the base current is set to a value greater than the
amount cof charge per horizontal scan period (t)
required to give the potential difference AV
corresponding to the maximum voltage change to the
capacitance (Cp) of the first video signal line 103.
For example, the base current is set to a magnitude
comparable to the drive current Ip for the highest
gradation display. As an example, for full color
display, in pixels 100 which emit red light the base
current is of the order of 2 (A. The gradation
current Ic, which is a current signal set such that the

amount of current flowing across the source-to-drain

path of the drive transistor DRT have a desired
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25 current IC, which is a current signal set such that
the anount of current flow ng across the
source-to-drain path of the drive transistor DRT have
a desired 17 magnitude, is set to a magnitude
corresponding to the sumof the base current 1B and
the drive current ID supplied to the display el enent
110. That is, the anount of cui?7ent flow ng across

the source-to-drain 5 path of the drive transistor DRT
IS set to the difference current between the

gr adadgoihtcder ept k€tand at haghasedeudo@MeskdBnding to the
Al t hough the base current IB and the gradation

curreah ¢C hbeebbeencdesenichég bede tas dodiveg duintetht Ip
and variable, respectively, both of them 10 may be
rradewwlawetomﬁg Aéspéeyaedengntiglly 0. TH&AHN rist, the

switch SWL is also placed in the on state by the scan
s.gn%WO%%%nafmFPﬁr?né £ &SURN It B&K OBlife thgatse Vare dramidrain

of the dri transi stor DRT are connected together.
ThusP2 the® éa?%e gFéH?I SFappipheriBRdr itfe SEtaks 6

L d di ff
o APl P Sai ot e SR SRy 2o ame
f
P mgbioagchannn ol 2ol Binbe et 0, an

current $£adfctOn2¢Arkénp I? REGeAGWEhe Rl sHr ity RS as
than several mcroanperes tlows through the |ine

connesigg toOxeachndi vputabeen RalkpeR¥aRelly,aboth of them
capacitance of 10 pF is associated with it, the

capacayaneemeda berdhhiged Thikhiis két/m&comdﬂmglng a
stabl e di splay operation to

The first switch SW1l is also placed in the on
state by the scan signal Scana with the result that the
gate and drain of the drive transistor DRT are
connected together. Thus, the gate potential of the
drive transistor DRT is set according to the written
difference current amount.

For example, to make a black display with a
voltage change of 3 V, it is only required to set the
base current Ig to 2.0 4A and the gradation current I¢
to 2.0 4A. Since a -current of not less than several
microamperes flows through the line connected to each
input terminal, even if a capacitance of 10 pF is
associated with it, the capacitance can be charged
within 15 #s, allowing a stable display operation to
be performed without causing the shortage of time

required for writing a video signal into the pixel

circuits 120,
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25 be perforned w thout causing the shortage of tine
required for witing a video signal into the pixe
circuits 120. 18 After that, when the first switch SW
is placed in the off state in accordance with the
scan signal Scana, the gate potential of the drive
transi stor DRT set according to the video signal is
hel d on the capacitor 5 Cs. Inl&addition, the first
and second pixel switches SS1 and SS2 are placed in
the off state with the result that the pixel 100
witten whftethehatdeohshghak firsel ectitictalsyl is placed in
isolated fromthe other pixels 100 and holds the
vi dethsighal sfate aipraedetedannedwpehi dtieobcad tsilgmalAsScana,
shown in FIGS. 5B and 6, in the |light em ssion period
f ol 'V repEhePoteleblial gphl thpi deipger toansikéEors@®dnget
switch SW2 is rendered, conductive (on_state) b
cont3eFOLE Hhal L ackh® %b%??ealﬁaaﬁhéscéﬁﬂﬁopnlF%@
102 with the result that a_current of approximtely .
t he (S ane! Tegi L B0 as ERo® UF FhoEer PERDAF DG Wi tohes
t hr e.dis y nt 1 a h i.deo .skgnal
D A e e rEr e T ahp e S rgnr Se Aibuare resule

the
fgpacitor

and i splay ele

cor r@r?é’@“@lil%‘g?weihfobn@&‘%t?%ﬁ”@&th?‘@h@h%de%i %?.%n%l is

di fference rent 1s use witing a curren

Cor resone 89119 fBolAPEE BrORakhel BRKESERL KR sViI@RO and
information input froman external circuit, the

currssiidyative appebedignad Yodea prrgdaterhinedcarAdied of
set fyeely. For this reason, the base
time.

As shown in FIGS. 5B and 6, in the light emission
period following the video signal write period, the
second switch SW2 is rendered conductive (on state) by
the control signal Scanb applied to the control line
102 with the result that a current of approximately the
same magnitude as the drive current Ip flows through
the display element 110 as the video signal and the
display element 110 emits light at a level
cérresponding to the input signal.

Thus, since a difference current is used in
writing a current corresponding to an input signal
representing video information input from an external
circuit, the current value applied to a video signal
line can be set freely. For this reason, the base
current IB and the gradation current ID can be set
sufficiently larger than the capacitance of the first

and second video signal lines 103 and 104, allowing
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25 current IB and the gradation current |ID can be set
sufficiently larger than the capacitance of the first

and second video signal lines 103 and 104, allow ng 19
sufficient signal supply in witing a video signa

into pixels. Inwiting a video signal into pixels, a
large wite current which is not affected by |ine
capacitance 5 allows witing wih a snmall current

which is its difference current. For this reason,

pi xel s in which the set amount of current is smal

can fefivcieen sngoalwebppiiyt hautvrcadsigng thelesharitgaga into
of witing. Therefore, the visibility of sensations

of I®¥ebhaped 10 nonuniformity and roughness on the

| ow gradation side can be solved. Moreover, even in a

case wher&n HF%&%“@W?tNﬁ@e@fS&Q“ﬁﬂgﬁ“@@r@@ﬂ?h%ﬂcﬁthﬂige
video signal lin perfaormed, a |ow, current

is With CU{E%HEh%S%SS 1§f N9k ﬁnfﬁﬁpﬁadoPYal\}.n&e&apautance
Si gng | ow. current gan be For ., e nple
Mﬁlt?%%P%FVI to1 8P gRAF farswﬁzEISHé§Fnth§&§$

d'sgifyfépéﬁgg gb§9L§¥) ag%grtglglgg%ﬁglgnaéxeﬁggé%p%hlch

hi ghest™ gradati on drspfl e di's
wri tdied, séheapbent age QEr?@hE'QQ g&a&ﬁecggr W%Qtten into

video signal results in a high-gradation SI

StEﬂﬁhllnwmbhﬁﬁt0@§§sﬂﬂglHﬁgesﬁéghabgabfawﬂﬂhﬁ%g
di splay |eaves traces maybe displ ayed. Accordlng to

t he Thwesnte enbbdi meatbibhovwgver, sehshedomes ofodsinkl-&haped

to solve display failures due to such shortage of

wri thorniformity and roughness on the low gradation side
can be solved.

Moreover, even in a case where, after writing of a
high current into the video signal line has been
performed, a low current is written, the shortage of
writing of a video signal of low current can be solved.
For example, in writing a video signal for the lowest
gradation display (black display) after a video signal
for the highest gradation display (white display) has
been written, the shortage of writing of the former
video signal results in a high-gradation-side written
state, in which case an image such that a white display
leaves traces may be displayed. According to the
present embodiment, however, it becomes possible to
solve display failures due to such shortage of writing.

From the above, an organic EL display device is

obtained which allows a good display operation to be

performed even with signal supply based on current
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25 From the above, an organic EL display device is
obt ai ned which allows a good display operation to be
performed even with signal supply based on current 20
signals. Although the present enbodi ment has been

descri bed as constituting the pixel circuit 120 with
thin-film transistors which are all of the sane
conductivity 5 type, p type in 2his exanple, this is

not restrictive; that is, all the thin-film

transi stors may be of n type. Mireover, it is also
possddeale. formthe pixel ~circuit 120 using

di fferent conductivity types of thin- filmtransistors

i n conbi nattbougk. ghe byebenmi egbokliembdtf iHast ¥h described
second pi xel switches SS1 and SS2 and the first

sw tah SWisfiont hrgypeet hireli bartnansil@omwd tandthithef i lm
drive transistor DRT and the second switch SW2 from

p-t VP 7T nvREahsaseors]l Thetbansaime conelustt inhgy
drivers. 15 Although the present enbodi nent has been
descr¥ifed pa%y}%%n’t’%o””rﬁget‘ﬁ’ép?—?r sthdRi £6hnoWL refd rifptive;
first,_and, second_pixel.sw.tches SS1,and SS2 through
the W¥ie SarrlieS TRLFST 48T Fa081HFETEo BN GDIOL

eac e}ﬂ%eteabel\g&df%?yghléphéngfggngggtsa.yltre]etf%%o:fg%tt:%s% pixel

pres as the pixel “crrcu

md%ﬁc@i@U1f@%s£§gyd1¥@sr ielECIH%J%ldLEti%it%r't W of thin-

the pixel 100 is selécted, t difference
DetWerTh [ gé b1 0N RUEERBEnL C18A( NG DARG QiGN the
S

lg is stored and, when the pixel |
first and second pixel switches SS1 and SS2 and the

first switch SW1l from n-type thin-film transistors and

the drive transistor DRT and the second switch SW2 from
p-type thin-film transistérs. The same 1is true of the

drivers.

Although the present embodiment has been described
as controlling the first switch SW1l and the first and
second pixel switches S5S1 and SS2 through the same scan
line, it is also possible to control each of them
through an independent line.

In the present embodiment, as the pixel circuit
120 use is made of a current copy type circuit in
which, when the pixel 100 is selected, the difference
current between the gradation current I and the base
current Ip is stored and, when the pixel 100 is
nonselected, the stored current is output to the
display element 110 as the drive current Ip for display

operation; however, this is not restrictive. For
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25 nonsel ected, the stored current is output to the

di splay el enent 110 as the drive current ID for

di spl ay operation; however, this is not restrictive.

For 21 exanple, as shown in FIG 7, as the pixe

circuit 120 wuse may be nmade of a current mrror type

circuit which 1is provided with a transistor DRT

arranged in a current mrror repationship to the drive

transistor DRT 5 and in which, when the pixel 100 is

selected, the transistor DRT' is used in witing a

vi desxshpha) asdshowhefnt recpi el a$0@hies pigrIeldaird.t 120

a current approxinmately equal in magnitude to the

curresge meytbemmadérofigh thertnansiistror BRPe icd rautiputwhich

through the drive 10 transistor DRT to the display

el enehtpadvidedt Wetdr pverasaisénr PBT’ The rpngsehtin a

i nvention can be adapted to various types of display

devi €eSr¢Mt WAt ERCR YEdebloBsphARI tPsthei frdne frensigtor DRT
i xel s 100 through the use of current signals. 15

At HRGH R h‘éhb?%seHFeanBESi REAE1n4Q0bden SRaScrseq thes

A e N T A
TSI nde 28 SELERGLE: o PR auTEN |

firﬁi_ﬁf§§9m§£89§|eﬁﬁ@fsiﬁoﬁagﬁHEhaggﬁotQ%eP%%%?%%t written

enbodi'ment has been described” as constituting e
gr adatii oigl ef B& eNEEnSUEEBRT DROUI €8 odR@ulth@ NB@%]h the drive

current output circuit 340 using a circuit that forns

a cwramnsistor obRW th aheodssplbycelesgeht 110 as the drive
current Ip. The present invention can be adapted to
various types of display devices in which a video
signal is written into the pixels 100 through the use
of current signals.

Although the present embodiment has been described
as providing a plurality of base current output
circuits 340 in correspondence with the first video
signal lines 103, this is not restrictive. A base
current output circuit may be arranged in common to all
the first video signal lines 103.

Although the present embodiment has been described
as constituting the gradation reference current source
and the base current output circuit 340 using a circuit
that forms a curreﬁt mirror with a constant current
source, this is not restrictive. A current copy

circuit may be used.

The supply of current signals using difference
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25 source, this is not restrictive. A current copy
circuit may be used. The supply of current signals
using difference 22 currents can also be applied to
the video signal driver. FIGS 8 and 9 show a video
signal driver 400 of the organic EL display device 1
according to a nodification of the present invention.
The video 5 signal driver 400 iz2further provided with
a shift register 440 which outputs refresh timng

pul ses to control the timng of periodically storing
constuantentcurcamt sl so ge adap i badr ebetraceidabr edignal
sources 432 in a current output DA conversion circuit
430 caridrer 10 RIG2ui 8 ahilch sbbhest vidkyp sdgpafisdriver 400
gradation currents |C output through the DA

con&dr silom @fgani¢ Bflsodi@pfw de¥éeAdlvRrgecordiggato a
lines 104 for each row of the pixels 100. The DA,
conPaE D &% +ui ¢ £ 4802 REPBBRE PAVARELS™ - 15TAS1 Vikieeh

rt a data sij DATA i | -. |

conieing SaFLot0L BETALPLS oD S0ELR B b
| ' t . . 4 ' A

oo SSRGS S0 bh oBhe 8 0oy Bhes

Vid%%ﬁ%ﬁﬁfﬂtﬂér%@m%@é-ogopé§i589é?é?gnEkg§in§e%?95{%nt

each DA unit 431 has “gradation r ce cur

SOUIGaS s COK I €5PQREL B rbRePHABEN chrBhks s8hirkRe 432 in
data signal DATA, a switch circuit 433 which controls

whetahetuferototiOp@tit put cbheersubputsrehith@30o and a
respective gradation reference current
circuit which collectively outputs gradation currents
IC output through the DA conversion circuit 430 to the
second video signal lines 104 for each row of the
pixels 100.

The DA conversion circuit 430 includes DA units

431 which convert a data signal DATA into an analog

current signal in synchronization with the refresh
timing pulses output from the shift register 440. The
DA units 431 are provided in correspondence with the
video signal lines 104.

As shown in FIGS. 9 and 10, each DA unit 431 has
gradation reference current sources 432 corresponding
in number to bits of the data signal DATA, a switch
circuit 433 which controls whether or not to ou:iput the
outputs of the respective gradation reference current
sources 432 according to the data signal DATA, a
gradation current line 435 which connects together the

output terminals of the switch circuit 433, a base
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25 sources 432 according to the data signal DATA a

gradation current line 435 which connects together the

output termnals of the switch circuit 433, a base 23

current supply line 436 which supplies a comon base

current IB to the gradation reference current sources

432, and constant current supply lines 437 which

supply different constant currzghts IC to the

gradation 5 reference current sources 432. Here, there

is illustrated a case where each DA unit 431 operates

on audmant ipphy al shgndd 6 DM AL DOuppD3¢s Fheommon base

gradation reference current source 432 formng the DA

uni tuIlercor¥g'spondiing goadaeibnt referesca tOrrent sources

gradation reference current 10 - 13 input at sel ect

ti mé 3&hd 3NA praRstart stwreenyradapiynlieeer éddewhich supply

current 10 - 13 at non-select time. Here, it is
conpHifRr it LonsRRM nptikr BeREenictopy Bhecaradathan

|s th radati on reference gg rent_source is

?ﬂc%1??€ﬁﬁpgt%9uﬁ%es 2a sliften épefﬁnﬁécted
bet@ﬁﬁ_ aégge ggg%g[w grgzﬁat € Rrans#szgé opérates on a

connec Ween drain o
transi st draangd & SPNS (gyrere supply line
437, a éﬁ%%ch S3 cdn%%ctedgﬁetmegn t “drain of the

transi st ofpdr ﬁ@@aﬁb@nbﬁé?e?éﬁ&@”&u%H@ﬁkys%grbbng3@3@ormlng
a swtch S4 connected between the drain of th

transiestoy Jdiangd31 heo opé Ppdénliengi val ofk bhe s@_bbfré%ma
copy circuit, and a capacitor C2 connected at its

bot hyteataii axb sré fetdrecgateraadt sDOr eeIdf ihpat at select

transistor. That is, the circuit operates in such a
time and outputs the stored gradation reference current
I0 - I3 at non-select time. Here, it is comprised of a
two-input current copy circuit. That is, the gradation
reference current source is composed of a transistor
Tr, a switch S1 connected between the gate and drain of
the transistor Tr, a switch S2 connected between the
drain of the transistor Tr and the constant current
supply line 437, a switch S3 connected between the
drain of the transistor Tr and the base current supply
line 436, a switch S84 connected between the drain of
the transistor Tr and the output terminal of the |
current copy circuit, and a capacitor C2 connected at
its both terminals to the gate and source of the
transistor. That is, the circuit operates in such a
way that a self-bias circuit is formed between the gate

and drain of the transistor Tr in a state where the

switches 81, S2 and S3 are rendered conductive and the
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25 way that a self-bias circuit is formed between the
gate and drain of the transistor Tr in a state where
the switches Si, S2 and S3 are rendered conductive

and the 24 switch S4 is rendered nonconductive and a
current flow ng between the source and drain of the
transistor Tr through the swtch Si becones a desired
gradation reference current 1024 13. 5 The gradation
reference current 10 - 13 is set by <controlling so

that the constant current Ic' set through the
constvaitcltu$ 4 ehs seppéyedi nenddidhecowesantihe sumreht
the base current IB and the gradation reference

cur rierwimg -bgBveamathe ssonhee opedatirenni ef10he transistor
performed so that the gradation reference current 10 -
13 Pecdmsoidle diefeythel 2lrbeaempet aedAsiKedsgradation
current and the gradation base current |Ig. Next, the
swi ticHeST B1Se SV ahEN S3LAr e féndered nonconductive and

t he smﬁtc@hgn IS ndered_conductive_an Nt

) i,s .15
state, the ga Eg?%gégﬁr58f§5FPSSeCHﬁ§ﬁn?héochEéﬁﬁs set by
Hloudig 1de; aoures ange EALNCB LR ERDSLRLOTCTT oot

beconmes equa e difference current i S stored on

th ' ' ;
1Oeﬂﬁ¥3ﬁéﬂcﬁhé2c@@§t£ﬁ€ Sﬁggéﬁgggggﬁﬁgaggﬁg_ﬁgﬁrgggfmes

- 13 1s output via the sw e sw tche

- SARD air eonthel bede byutheneomgonagsanthel gehgnak on
Scanb and the refresh timng pulse fromthe shift

regidrrSR-e Jhersmt tthes 51.toTh3take, f enhgedpekation is
thin-film transistors of the sane polarity, while the
Smﬁﬂ%¢F$Mrm¢@ sonprisethef gnadat hohi kaferansestorreht I0 -
dlfffgeﬂgcomes the difference current between the sum
current and the gradation base current Ig. Next, the
switches S1, S2 and S3 are rendered nonconductive and
the switch S4 is rendered conductive and, in this
state, the gate-to-source voltage when the current
flowing the scurce and drain of the transistor Tr
becomes equal to the difference éurrent is stored on
the capacitor C2 and the gradation reference current I0
- I3 is output via the switch S4. The switches S1 - S4
are controlled by the common control signal Scanb and
the refresh timing pulse from the shift register SR.
The switches S1 to S3 are formed of thin-film
transistors of the same polarity, while the switch S4
is comprised of a thin-film transistor of different
polarity to the switches S1 to S3. 1In this embodiment,
the transistor Tr and the switches S1 to S3 are p-type

thin-film transistors, while the switch S4 is an n-type
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25 polarity to the swwtches Si to S3. In this

enbodi nent, the transistor Tr and the switches Sl to

S3 are p-type thin-filmtransistors, while the switch

S4 is an n-type 25 thin-filmtransistor. For exanpl e,

to set the gradation reference current 10 - 13 to

0.01 g A it isonly required to set the constant

current (sumcurrent) supplied 25omthe 5 constant

current supply line to 1.01 AA and the base current

IB to 1t LA Since a current of 1 a Aor nore flows

to edrinthplh teamshatoreven if a capacitance of 10

pF is associated with it, the capacitance can be

charged wFehi axaopds, &bl eatnghehgrecarndiost are flexreqoeel 0
into the operatin% state to allow 0.01 ILA to flow.
WhetHEFLRT nbY Toldutpub - Phe U £ fEF eheecrby r BpEUiEREENTto set
the gradation reference current source 432 is

contT¥f | €A By E heCliF eRh ¢PHRBUFPTESRtAcSHPBILAGS & 1ok the
data_ signal, DATA. The total of the output currents of

15 tHe’ %%%c??ﬁﬁeggﬁ?Eﬂngrgﬁp?SQQSg'Bﬁo%&xoﬁn hghe base
gradat | ufre lin 35 e g Lon _gurr

| C ﬁ%}fef nn1|t'% ;thug'r adijtsr?%gn are'%%?]g%l&g %ﬁr;ezﬁ% or more

SOUr€R, 32 b Ned big EﬁpH@i%erMﬁhEh?gebénngfgr%%%acitance of
through the difference current and, even if the

capach tpwei s ogdlso@Datedt RethNpYl t8EMEARLCHS aned@®ard be
greater constant current can be supplied to renmedy the

shordlepeged witiatgelONexd, &NleFpeqi eh&ELt dhspl a¥or to go
devi ce according to a second enbodi nent of the
pr esento i nventpenaihy beate to allow 0.01 uA to flow.
Whether or not to output the difference current
from the gradation reference current source 432 is
controlled by the switch circuit 433 according to the
data signal DATA. The total of the output currents of
the respective switch circuits 433 flows on the
gradation current line 435 as the gradation current Ic.
Thus, even in the gradation reference current
source 432 in the DA unit, writing is performed through
the difference current and, even if the capacitive load
to the input terminal is large, a greater constant
current can be supplied to remedy the shortage of
charge.
Next, an organic EL display device according to a
second embodiment of the present invention will be
described.

In this embodiment, in signal supply from an

external circuit to an array substrate, supply of the
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25 described. In this enbodi nent, in signal supply

froman external circuit to an array substrate,

supply of the 26 base current |IB and the gradation

current 1Cusing the sane termnal will be described.

As shown in FIG 11, the organic EL display device 1

is constructed as a large active matrix display 5

device of a nodel of 10 or noredn size by way of

exanple. The device is provided with a plurality of

pi xel s 100 arranged in the formof a matrix (M X N) on

an ivasd aju e sUpIrand uhisd ot £dd i smdeupfegt ass Qbing the
the like, a plurality of scan lines Yin - Y3n (n = 1,

2, 3ank) ted)irend vaipl walddscoibedt put control 1ines

YOn arranged along the row direction of the pixels

100, a purshowy ot Fl@eolsi ghla¢ OreesiXnElnfisplag, device
3, M , arranged along the colum direction of the

pi xél SFEPRSPoiEred DIy 13FE gl vansaadz, diephay
drivers 122 15 whi out put scan sigpals, YsigOn -

Ysi §&Y Sift &%Hae r%%‘g%hl ?J{ MeS 84 MRr§3H afdZ8oRY r bRy ©f
signals Ysig onto the output control lines.Yon,,

v OSSR TSI i e AP0 O bas ChFPBAGLY of

I B r | t vi ge I t '
the%\[/l?( eosagl%dng%}{%%‘gaf% Qgé Zﬁo a Jf) u?a‘ﬁ%?%ﬁ%f ?@a%e N) on

CUr I@Nti i Ol A NS0 200 S86h: r Of e W Cha §L 0L ESg1BEs or the
base current 1B supplied fromthe video signal “driver

300 1ank , 0 pihsrdlitp & £O4H espossdi pononeysh the= 1, 2, 3,

video signal lines Xm The base current storage unit

200-i's pNpownded, pAmirality of output control lines YOn
arranged along the row direction of the pixels 100, a
plurality of video signal lines Xm (m =1, 2, 3, -, M).
arranged along the column direction of the pixels 100,
power supply lines Vddl and Vdd2, scan drivers 122
which output scan signals ¥Ysigln - Y¥Ysig3n onto the scan
lines Yln - ¥3n and control signals YsigOn onto the
output control lines Yon, a video signal driver 300
which outputs base currents Ig and gfadation currents
Ic as a video signal onto the video signal lines Xm,
and a plurality of base current storage units 200 each
of which stores the base current Ip supplied from the
video signal driver 300 and outputs it to a
correspondihg one of the video signal lines Xm.

The base current storage unit 200 is provided, as

shown in FIG. 15, with a first transistor DRTI1

connected between the first voltage power supply Vddl

and the video signal line Xm, a first capacitor Csl,
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25 shown in FIG 15, with a first transistor DRT1

connected between the first voltage power supply Vdd

and the video signal line Xm a first capacitor Csl,

27 one el ectrode of which is connected to the gate of

the first transistor DRT1, and nmintains a constant
potential difference between the gate and source of

the first transistor DRT1, an®®@& first switch TCT1 5
connected between the gate and drain of the first

transi stor DRT1. Although the first capacitor Csl is
connect ed dyef wedn dhevightle bndcsoneceedf tbhehéi gate of the
transi stor DRT1, this is not restrictive. For exanple,

t he ffiirsst transistor DRTL, amddttheiftashssai tohsTemt

are 10 each conprised of a p-type thin-film

t r asitsngria Tl ffpsenceerberveen okhgeganet andosocriree of the
forned integral|ly and simultaneously on the su gort
subdtiratte WRBH SR EPRT he w%@sfie@taﬁélf—@hn%@. lEach

i xel i n¢lud di spl I .
o e e e
s PR odP8 MAEmEYBR 163 By 0 KSoBHLER: L9 1.

110 é&né&ec@%?en a 15&! L5 e0 éﬁ&o%u?ES”S@t +ABdsheLe

I'S an organic enent havi ng at east an organic

|i ghtr B1H S o DRYE! @8idhesl hght regdetivati;an | @¥er example,
The pixel circuit 120 is adapted to store the

di f fereentier crt eaisi$or IORDE gnadaheofieptr Rtk @aodl are
base current | g when the pixel 100 is selected and
each comprised of a p-type thin-film transistor. The
base current storage units 200 are formed integrally
and simultaneously on the support substrate 10 on which
the pixels 100 are formed.

Each pixel 100 includes a display element 110
having a light activation layer between opposed
electrodes and a pixel circuit 120 which supplies a
drive current to drive the display element 110. The
display element 110 is, for example, a self-emission
element and here is an organic EL element having at
least an organic light emission layer as the light
activation layer.

The pixel circuit 120 is adapted to store the
difference current Ig - Ip of gradation current Ic¢ and
base current Ip when the pixel 100 is selected and
output the stored difference currenﬁ Ic - Ig to the

display element 110 as drive current Ip when the pixel

100 is not selected. The pixel circuit 120 is equipped



25 output the stored difference current 1C - IBto the

di splay el enent 110 as drive current |ID when the pixe

100 is not selected. The pixel circuit 120 is equi pped

i 28 with a pixel switch SST which controls whether or

not to select the pixel 100, a drive current storage

unit 121 which stores the drive current, and an

out put switch BCT which control38whether or not to

output the 5 drive current fromthe drive current
storage unit 121 to the display elenment 110. First,

as shion 4 el @B chnSaTbhaséchucoentolsuphkyher or not
period, a given base current IBis caused to flow

thr augheehecvidee siyndl 100 neaXxdrieooaghrehs SitosagE) unit
transi stor DRT1 in the base current storage unit 200
andk%ﬁa%ﬁﬂ%ht%t%6®$c%h©o@¥a§@ eRCERBLS | pOE ﬁﬂa@ﬂ@ﬂwﬁ
DRT1 corresponding to that base current IBis witte

i nt cHHeR i bt %*éb%}él?%‘ﬁté%is wReEREE PSi RPE tRe Odlrtlp\}’é? the
current storage unit 121 is electrlcallé Egolated fr.om

15 tHet {7 fed” 57 gha r‘Pan"ehekEFé"etﬁlérBEE PrEfe gt 121
131
Q{VQQH%teg %%set gngaggastant current source

toapre I's set to a greater

val ue thag;tbe, aQ%UQBoQB 1§henge 990 CSpOBdGL 0. A rene

pot enti al ange maxi mum 20 vol t age ' change from

t he Jup&mst &F 864t | Ong gy 8R! B set Buthenkowest sgkadatd Lo
di splay in the vi deo signal |ine capacitance (Cp)

dur ifipwnehfoigz obhal vicdaa peghad 1(he KhBthrGugk® the first

AV/t) . For exanple, the base current
transistor DRT1 in the base current storage unit 200
and the gate-to-source voltage of the first transistor
DRT1 corresponding to that base current Ig is written
into the first capacitor Csl. At this point, the drive
current storage unit 121 is electrically isolated from
the video signal line.

Here, the base current Ip is a current signal set
by a cbnstant current source 131 to a predetermined
value and 1s set to a greater value than the amount of
charge corresponding to a potential change (maximum
voltage change AV) from the highest gradation display
to the lowest gradation display in the video signal
line capacitance (Cp) during one horizontal scan period
(t) (Ig > Cp X AV/t). For example, the base current
is set to a magnitude comparable to the drive current
for the highest gradation display. As an example, in

full color display, with pixels 100 that emit red

light, the drive current for the highest gradation
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is set to a magni tude conparable to the drive current

25 for the highest gradation display. As an exanpl e,

in full color display, with pixels 100 that emt red

light, the drive current for the highest gradation 29

display is of the order of 2 9A. Next, as shown in

FIG 12B, in a video signal wite period, the

gate-to-source voltage of the f4%st transistor DRT1

corresponding to the base current IBis 5 held on the

first capacitor Csl at the tine when the gate of the

firstdplansiist arf DRIE drsdeht scHnheptzed from the drain.

By outputting the base current IB stored in the base

current NextagesnshoR00inoFiGe Y2Beoisi gnalidebi se gXml

and supplying a gradation current |1C 10 correspondi ng

to &niitfedssiipthl the deatecouppvece cuptbagel Pfj §he first

caused to flow into the drlve current ~storage uni

121t§ﬁa15§tsotr°efd el TR $RPNAIIS H?.%eckaﬁﬁénf:urbeng Ig is
set. so tha of curre

71 oo et ”%'%Jnresasc%%%tteO%E@ fraFntef thEeqbien che
1
”ag;%tgeeg{ﬁ er tdlgéﬁ(seisi%fcb'ﬂk'f EQ &%g' nected from

des red

cur kgl 4,5 5et té&Eng?H#%ﬁﬁ%dtﬁﬁrﬁg§goegkPgnEo%Eh?Bored in

sum of the base current drive curre

appwﬁﬁjﬁé%éfEhﬁBéﬁﬂEB%&%&@Enﬁnﬂﬂo2O@Otghﬁﬁe'§1dE3651gnal

anmount of current flow n tween the source and
dr aildref Xrhearch iswpgmmg sd o r&¥drisnsetirtentt hg

difference current IC - |IB between the gradation

cur ;emrdPantindedasertdes entgh&l, Abt Hesdhedi drtike
current Ip is caused to flow into the drive current
storage unit 121 and stored therein.

Here, the drive current Ip is a current signal set
so that the amount of current flowing between the
source and drain of the drive transistor DRT in the
pixel circuit 120 to be described later has a desired
magnitude. The drive current is set to a magnitude
corresponding to the sum of the base current Ip and the
drive current Ip applied to the display element ilO.
That is, the amount of current flowing between the
source and drain of the drive transistor DRT is set to
the difference current I¢ - Ip between the gradation
current Ic and the base current Ig. Although, in the
description which follows, the embodiment is described
as the base current Ip being fixed and the gradation

current I¢ being variable, it is also possible to make

both of them variable.
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description which follows, the enbodi nent is described
25 as the base current |IB being fixed and the
gradation current IC being variable, it is also
possi ble to make both of themvariable. 30 As shown
in FIG 12C, in a display period, the drive current
ID stored in the drive current storage wunit 121 is
supplied to the display element3210 in a state where
the pixel 100 is electrically disconnected 5 fromthe
video signal line Xm thereby operating the display
el ement 1A8. skhownexanpile,. tl@Orake a lkliagK i s\ tthe
a voltage change of 3V, it is only required to set -
t he dbbge current [g sdo2e@ anAtherd drieegradatdndn storage
current 1C 10 to 2.0.a A Since a current of not |ess
t harikelvetdl 1#i eppRAPErfesOf LoRs diBpdagh elisandantnd kb in a
the input termnal of each pixel 100 (the .i.nput, of

O f sa ed&gFddilCaddy sHisgpected
IS ssocjated. with it he,capaci tance can be charged
15 TR nths 4ideq ' PaRPAY S 16RaRre dPEICL) GREALGE the
to é§%§§%f0£fgg %@tTQHt causi ng the shortage of tine
requir Br MW|?|ng a video signal into the pixe

circuits %89-eIQﬁ§1eEh%oS 15 AV AiLAge s a5 W f B Ne 5

first 20 enbodiment can be obtained. In the "present
enbogh 1B e EREnBASBFCHr KNkt SEOLRAG WSS r2d0 Y &et the

provi ded on the sane substrate as the display

el eneads ddPrand rgntbe2f orned ahdt bresgbBdation current Ic
to 2.0 4A. Since a current of not less than several
microamperes flows through the line to the input
terminal of each pixel 100 (the input of the pixel
switch SST), even if a capacitance of 10 pF is
associated with it, the capacitance can be charged
within 15 s, allowing a stable display operation to
be performed without causing the shortage of time
required for writing a video signal into the pixel
circuits 120.

Thus, the same advantages as with the first
embodiment can be obtained.

In the'present embodiment, the base current
storage units 200 are provided on the same substrate as
the display elements 110 and can be formed at the same
time and in the same manufacturing process as the lines
and the thin-film transistors constituting the pixel
circuits 120. Thus, by incorporating the base current

storage units 200 into the display device, the length
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time and in the same manufacturing process as the
lines 25 and the thin-filmtransistors constituting
the pixel circuits 120. Thus, by incorporating the
base current storage units 200 into the display
device, the length 31 of the lines that convey current
signals can be reduced, resulting in | owered
capacitive load and allow ng s3able current signa
supply. In addition, the nunber of points for
connection to external 5 circuits can be reduced,

al | o ngh¢ heineshahatatonveli abrkehy sdgbe lisncreaded.
Since the pixel circuits 120 and the base current

st orzgRuemdt st2901l it egf bnnbdvweyadt hepsams iygbdioest @nd
and in the same manufacturing process, their o
const}ieietRd ePbARAE SCEARCRAVE1EPATLI AMPPAY. In addition,
characteristics, _allowi ng_variations . in disp

el el DYRPSE EErP%hPtFofBé Sappresiea. tEa@H‘tﬁlriléil

100 is_configured as_s

In t%l%c%%%% C?ﬂeb%roguEEPreH%E°¥%89a§ mechﬁﬁf0%§
Conp8§f§a8£liﬁz gé'gg EE@ §5§E8r 1 198£ %? %&&%qldlrcu1ts
series Wt ay enent 11

outp

SW tchp BG g b@ﬁ&‘ESQsEh@u:??@f;]eds‘éelrgegeunﬁ@é’e@O%)u%ﬁ]ey formed
Vdd2. and the third voltage power suapply Vss, a wit

swi terh W sensestipdtbetuveandt ha dnai Bagk mtam%f@rdt\{ﬁ:lng
transi stor DRT and the output switch BCT, a 20

cor recdco@ns swehebr TEInsohneehedehemenes the ¢Gatve cfimilar
the drive transistor DRT and the drain of the drive
tramsharactORIstheoughlibeingi vergwitionsWRT, ddmglislye element
capacitor Cs which maintains constant potentia

drive current to be suppressed.

Each pixel 100 is configured as shown in, for
exémple, FIG. 13. 1In this case, the drive current
storage unit 121 is'composed of the drive transistor
DRT connected in series with the display element 110
and the output switch BCT between the second voltage
power supply Vdd2 and the third voltage power supply
Vss, a write switch WRT connected between the drain of
the drive transistor DRT and the output switch BCT, a
correction switch TCT connected between the gate of the
drive transistor DRT and the drain of the drive
transistor DRT through the write switch WRT, and the
capacitor Cs which maintains constant potential
difference between the gate and source of the drive
transistor DRT. The gate of the drive transistor DRT

is connected through the correction switch TCT and the

pixel switch SST to the video signal line Xm. The
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di fference between the gate and source of the drive 25
transi stor DRT. The gate of the drive transistor DRT

is connected through the correction switch TCT and the

pi xel switch SST to the video signal line Xm The 32

drain of the drive transistor DRT is connected through

the wite swwtch WRT and the pixel switch SST to the

video signal line Xm Such a coidiguration is referred

to as a current copy type. 5 Each pixel 100 may be
configured as shown in, for exanple, FIG 14. In this
nmodiddadiat i oh, thédeddiveet rausi enorsPBTafge unhhet2édhakrough
a transistor Tr arranged in a current mrror

r el &ioonshi e wvht¢esPREtand the pikelesvitnbi §68r to the
DRT. The drive transistor DRT is used 10 in witing a

vi d&¥d A8y rat9Rthenl 1M Phxel SUOD psconéieuratiiandiswieferred
the pixel 100 is nonselected, a current which is

apprékidmatdel SPERAF FPPYagPRude to the current

itt t h.th ' t istar DRT . t put
through CHECY TRHET Bt 5p0TReY oBEnEShFEBRay e PangE VIS in, for
110é%%§?f¥)\%E§Prifﬂt-1§”€ﬁi§ ﬁQ&ikQE%@E%ﬁ” kRe drive
referred to as a current mfror type. In this case,

t he cQutjuHt Sé/@dl%chQInﬂ@ylf’? }%@t£egraﬁ§i598rpiﬁ$\%§_ranged

100 shown in FI 13 and 14, the wite switch

nay ipe et echwheirthe baber CohsRDp wZQhOHéBEECQf tbhehe
base current storage unit 200 is applied to the video

Si griadiwvily itvern Sk ot aDRNe vildeodsigaatrahshet¥m DRT is used

W thout intervention of the pixel 100. In this case,

t he i metitinsi stbite ORTAgna hewlcenr tbei phxei 16A is
selected and, when the pixel 100 is nonselected, a
current which is approximately equal in magnitude to
the current written through the drive transistor DRT is
output through the transistor Tr to the display element
110 as a drive current. Such a configuration is
referred to as a current mirror type. In this case,
the output switch BCT may be omitted.

In the pixels 100 shown in FIGS. 13 and 14, the
write switch WRT may be omitted when the base current
output of the base current storage unit 200 is applied
to the video signal driver 300 via the video signal
line Xm without intervention of the pixel 100. 1In this
case, the first transistor DRT1, the correction switch
TCT and the pixel switch SST are placed in a state
where their drains are connected together at all times.

Thus, the present invention can be adapted to

various types of display devices 1 in which the pixels
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TCT and the pixel switch SST are placed in a state 25
where their drains are connected together at al
times. Thus, the present invention can be adapted to
various types of display devices 1 in which the pixels
33 100 are witten with video signals through current
signals. In the second enbodi nent, the thin-film
transi stors constituting the pi88l circuit 120 are al
5 formed through the same manufacturing process into
the sane |ayer structure and are thin-filmtransistors
of 1b@ aop gatetshrudtbr @ideiongipolals [dromudlorcurrent
sem conductor layers. In addition, an increase in the
nunbeigvelamnuf act uri ng steps can be suppressed by 10
constituting the pixel circuit wwth thin-film
tranS|stoﬁ§ HhiEC If ege@ dalembiogidimendal ihe ddhdiciimt y
pe. The second enbodi ment wi || "be described in nore

Gt o FARE BEASPL EPNSTS CAS 18RO US: i 1HASS C FF 440 are all
cach OPUBD CPGRAF) FAE. SXAE FRGYIPS SROS Ficcedt into the
B ) T b LELELL L
exanphg E‘BB E;Q%eb§§§u%'ﬂ[1 %nhsitngr @Qﬁﬁ%qflti@c;n %and

16 is"a‘timng chart thereof Irst swtch
TCTls@ﬁlbbﬁdﬁéﬁérCQé&@&% St ghagRdi#iidn, 20 ifhcrease in the

connected to a common control Iine Ybn and subject to

on- ofitmbent bdl mbhndaghua iegnistelpssic@iloe suppressed by
constituting the pixel circuit with thin-film
transistors which are all identical in conductivity
type.

The second embodiment will be described in more
detaill hereinafter.

As shown in FIGS. 11 and 15, the base current
storage unit 200 is provided for each video signal line
Xm. FIG. 15 shows a relationship between the pixels
100 connected to the video signal line Xm in the m-th
column by way of example and the base éurrent storage
unit 200 and FIG. 16 is a timing chart thereof.

The first switch TCT1l of the base current storage
unit 200 is connected to a common control line Ybn and
subject to on-off control through a control signal
YsigBn.

The pixel switch SST and the correction switch TCT
in each pixel 100 are respectively connected to first

and second scan lines Yln and ¥2n which are common to
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Ysi gBn. 25 The pixel switch SST and the correction
swtch TCT in each pixel 100 are respectively
connected to first and second scan lines Yln and Y2n
whi ch are common to 34 the pixels 100 in the same row
and subject to on-off control by scan signals Ysigln
and Ysig2n supplied from the scan driver 122
integrally formed on the suppor34 substrate 100. The
output switch BCT is connected to 5 an output contro
line YOn which is conmon to the pixels 100 in the
samEhrowirrl subj@cintbhensene reenendl sbpjactoner on-off
si gnal r§%$Ch supplied fromthe scan driver 122. The

scarf Ut ]%BQZSq:%I%Jd‘é%a%assﬁﬁwlﬁegﬂgtéﬁlﬁﬁﬁ smeplled from
output b ffe . The er tran an exter nal
agp&t?i$kﬁq t 8-t ﬁ% Vﬁ?g?grﬁiﬁ ﬁm§@q8?n5§efﬁBﬁP°rt
one Stl,age (0) an | es U (0] eac

et T f*ﬁ oXtn8rOuBRRL, SEatER, ﬁ@‘ffﬁﬁsfzogesﬁted to
line Yl g, ﬁ@@@l SiQHé"y@f 'QhﬂchTEgSc&éﬁbg Stha

sync rono one hori zon scan erio Y SI naI

progessd Ny i@@ PNtPNé §£m§afgwSEQQeSPEHQCQUEBUBn -off
control signal YsigOn or scan signals”Ysig2n and

Ysi GSHhtSl P | €sht fol h§1?ﬁéle$991§dhn§u tPEH from the
control line Yon and scan |[ines Y2n and . The

contyadn sdgihadr Y2Bn 20 i s produced based on an

out put (or input) of the shift register of the scan

driver 12Phe Theadrdrnvef 1R2 dncledesassishtidt DRGiister and

connected to the video signal line Xmwhich is conmon

to tHeEput buffers. The driver transfers an externally
applied horizontal scan start pulse in sequence from
one stage to the next and applies the output of each
stage through the output buffer onto the first scan
line Y1In as the scan signal Ysigln. This timing is
synchronous with one horizontal scan period. By signal
processing the output of each stage, the output control
signal YsigOn or scan signals Ysig2n and Ysig3n are
applied to the corresponding output control line Yon
and scan lines ¥Y2n and Y3n. The control signal YsigBn
is produced based on an output (or input) of the shift
register of the scan driver 122,

The drain of the drive transistor DRT is connected
to the video signal line Xm which is common to the
pixels 100 in the same column through the pixel switch
SST and is in turn connected through the video signal

line to the video signal driver 300 which is a drive

circuit. The base current Ig and the gradation current
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pi xel s 100 in the sane colum through the pixel swtch
25 SST and is in turn connected through the video
signal line to the video signal driver 300 which is a
drive circuit. The base current 1B and the gradation
current 35 IC are set in the video signal driver 300
on a tinme division basis and supplied using the sane
video signal line Xm The base3gurrent storage unit
200 is witten wth the base current Ig fromthe
video signal driver 5 300 each time a frame of a video

Si gnat bsel 88kl thehe IviReo %\i%rﬁélVertﬂ\%aJ Ry i é O ime
refresh the stored contents en the pixel swtch

SST andishencbesest ol ssiwipldledl GEidie dH RheOfvideo signal
thin-filmtransistors of the sane conductivity type,
the|llseaﬁml|n@hecbnsbecmadentoanmnagetunxﬁuﬂﬁanjﬁnwrltten
Next, an organic EL display device according to a
thlrUlﬁﬁb§B?n§ﬁ§eoﬁuﬁﬁ@n§régeﬁKQMﬂnhﬂ|WmdamIﬂlqnal driver
desc ged As shown in FIG 17, the base current

stor%g BAFE E@@elé prévieded ﬁoWl&ﬁ91%HQﬂﬁisﬂ%yﬁﬂwrltten,

line, 15 X The i d output of base current is
cggf%b?régévﬁ§§aV8§§éC@ErP§ﬁP% iCc F SSRESEh & efored

The SeassREs g A ppn bR ETg SRR Sl rect ion
rel aty, ppshi @C@eg%e@orﬁeae%galtﬁJ.pl'—)fq.llmqu: ?%qt ttﬂ:%§gbsfe the

current storage unit associated w

Si gn@dméi BEnXAELAVERG Q&@@n'thﬁrd%%ghaﬂfﬁ@@‘E%n.%éamade
19 shows an equivalent "circuit thereof.

t hr coghm@ADcsheachhetheper ati ons of the plxel and the
base current storage
Next, an organic EL display device according to a
third embodiment of the present invention will be
described. As shown in FIG. 17, the base current
storage unit 200 is provided for each video signal line
Xm. The input and output of base current is controlled
by a base current switch SW connected between the drain
of the first transistor DRT1 and the video signal line.
FIG. 18 schematically shows a relationship between
a certain pixel 100 and the base current storage unit
200 associated with the video signal line Xm in the
organic EL display device. FIG. 19 shows an equivalent
circuit thereof. FIGS. 20A through 20D show the
operations of the pixel and the base current storage
unit 200. FIG. 21 is a timing chart which indicates,
in the order starting with the top, current/voltage

switched states in the driver (S1 indicates constant

current output and SV indicates constant voltage
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unit 200. FIG 21 is a timng chart which indicates,
25 in the order starting with the top, current/voltage
switched states in the driver (Sl indicates constant
current output and SV indicates constant voltage 36
output), signal states on the video signal line in the
mth columm, control signal to the base current swtch
SW control signal to the first3gwitch TCT1l, scan
signals to the pixel 100 at the intersection of the (n
5- 1)th row and the mth columm, and scan signals to

the optyeak)}08ighatihetiafledr $@C N Afddd1&s ipfdl romeanth the
the mth colum. Here, the pixel switch SST and the

cor reethopodwihGh cdat rane sdagmlanoldoed Hay Hdwe saner&tinswitch
line. 10 The video signal driver 300 is provided, in

addi BWencbotacdossgantfl ¢or rcewet fSowtcswi3hMiiGh, scan
outputs a gradation signal, with a constant voltage

sour 8&9n82s &Ri theobiipetls 1QO0haltf ttdvee Imtigragrrtion of the (n
potential, for exanple, a potential of 3V, as a '

pr echat§&hy 8PFagedvishel B-Abt €0 LUAE waNd FFT W Bwsks to the
current fr t he onstant current source 131 into th
basep&ﬁﬁﬁeggb §F0F§§elﬁﬁﬁFS§6615§ Sowhs R Eheroppnd the

the SWof t b t st : - q
of 1 TRttt R CBBnat S5E Svort Hgd S 8 55 (ki pede

the dgi : :

or ochar GE Gart age V" A8 Tohkn SORERG bR the same scan

Subsegyently, after the supply of the witten base
current to the drive current storage unit 121 to

wite a drhee valdele’ti gntlo ddivds 300 is provided, in
addition to a constant current source 131 which outputs
a gradation signal, with a constant voltage source 132
which outputs a halftone writing potential, for
example, a potential of 3 V, as a precharge voltage Vp.
After the writing of a base current from the
constant current source 131 into the base current
storage unit 200 as shown in FIG. 20A, the SW of the
base current storage unit 200 is turned off and the
constant voltage source 132 precharges the drive
current storage unit 121 with the precharge voltage Vp
as shown in FIG. 20B. Subsequently, after the supply
of the written base current to the drive current
storage unit 121 to write a drive current into it as
shown in FIG. 20C, the display element 110 is driven
- with the drive current to emit light as shown in
FIG. 20D. Thus, by time-dividing the video signal

write period, the drive transistor DRT of the drive
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shown in FIG 20C, the display elenment 110 is driven
25 with the drive current to emt |ight as shown in
FIG 20D. Thus, by time-dividing the video signha

wite period, the drive transistor DRT of the drive 37
current storage unit 121 can be previously placed in a
good operating state with each row witing. An organic
EL di splay device according to aafourth enbodiment of
the present invention is provided, as 5 shown in FIG
22, wth base current storage units 200 which are one

rmreddmﬁﬂwegteolaacﬁe Mo §29n@én|}b@eﬁrev%hgmyabhg%d in a
the pixels 100 to be operated using the outputs of

t he base capartisd csteges wnitls 296hwhbwhwrdtifgr at

every predeterm ned period, e.g., every 10 vertica

period. | nhhsgezase, Ehsdssphayi deFiG a8coadisgt tof a fourth
paired thin-filmtransistors opposite to each other

i n cGMRRIINANRY qf ddie ipresenh nrygpeieni hsfpkavided, as
transistor n-Tr_and a p-type thin-filmtransistor

p- Tr Shawh ginydelf £ 72 edtht i BRee sFYREENF| AEOXAPe units 200
Different 15 base current storgge units

0 |
connelTet (% R (HTFE 1197 ARG SR 6F oV HoBaEhogat, Lines,
Thus, 2y S"Ml%l&é*gu?e.tﬁ%‘?)?%‘léﬁo@aée 88;%%%%?1:%%?%%95% the

. Q)
units for connection to e video

out p%ht\ﬁﬁfﬂsatdfs é%é’@éec&f‘féﬁm{“sgg?%g eag%ggeﬁaee%ich

al  owi ng the play operation to better.
showgiiif¥dd Gt %veﬁ ﬁ%@rﬁLnQdS?éEYog?Vég ., every

according to a fif enbodi nent of the presen
vertical period. In this case, as shown in FIG. 23, a
set of paired thin-film transistors opposite to each
other in conductivity type, i.e., an n-type thin-film
transistor n-Tr and a p-type thin-film transistor p-Tr,
is placed for each video signal line Xm. Different
base current storage units 200 are connected to the
thin-film transistors in each set.

Thus, by switching between the base current
storage units 200 for connection to the video signal
line Xm, output variations in base current can be
averaged, allowing the display operation to be made
better.

As shown in FIG. 24, an organic EL display device
according to a fifth embodiment of the present
invention further includes a second base current switch
SW2 for each pixel 100 and is configured so as to

supply the output of the corresponding base current

storage unit 200 to the video signal line Xm via the
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i nvention further includes a second base current

swtch 25 SW2 for each pixel 100 and is configured so

as to supply the output of the correspondi ng base

current storage unit 200 to the video signal |ine Xm

via the 38 pixel switch SST. The second base current

swtch SW is connected between the base current

storage unit 200 and the drive3gurrent storage unit

121. For exanple, the second base current switch SW

is formed, like the 5 pixel circuit 120, of a p-type

thi npfkém swaoShsEoT, ThHecBelasd bs seOWiGE GANNRLTELh SW2
to the drain of the first transistor DRT1 in the base

cur remtcehoneagedunetwe2fOthrdbiets duairentomtentaak tunit 200
the drain of the drive transistor in the drive

curr@md Sherdgbventurient $0oThgs, ubytod@gut t ifiey tewample,
base current via the pixel switch SST and the second
base“e®r FeRPRdwPE R @N@rﬁﬁF SVFécphéw@ldéoﬁﬁﬁﬂﬁﬂfIl#ﬁ? the
Xm the base curre I can be perfar,

real ¥ 2 H %lﬁﬁﬁﬂtdgég 59 éePaFVBﬁ t PH'FHqEIE&§§S%§t°*'
i's that the tine re 5 swmit,ch

bot Lk B REat T EontPoF Cbl BRRRELreRor she Waignes the
Loalespen efLpspedionRRl oM PHE B B edage unit

very S ort at approxi mate e sane

therggh sa /8 i€§e&¥§£nb@EHﬁ§EtEBet60%ﬁ%td&%ﬁh.%&ethe drive
previous row is turned off and the nonent t

nextt 20ns 0t 68 Lhrord @Rivet cusrdasi allradeo wriavide a
switch at the output termi nal of the base current

st orage uBhtis, 200 botpstahhigshhel éeisd calrrent via the pixel

di sconnecti on between the base current storage unit

and 3Wwetabov8T| #nd thei agcond base current switch SW2 not
via the video signal line Xm, the base current supply
can be performed, realizing a good display operation.
In this case, it is desirable that the time required to
switch between output control signals ¥YsigOn and
¥sigOn+l that scan across adjacent output control lines
be very short (at approximately the same time). When
there is an interval between the moment that the
previous row is turned off and the moment that the next
row is turned on, it is desirable to provide a switch
at the output terminal of the base current storage unit
200 to establish electrical disconnection between the
base current storage unit and the above line during
that interval.

By controlling the second base current switch SW2

through the same signal as the pixel switch SST, that

is, by connecting the gate of the second base current
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that interval. 25 By controlling the second base

current swtch SW2 through the sane signal as the

pi xel switch SST, that s, by connecting the gate of

t he second base current 39 switch SW2 to the sane scan
line as the gate of the pixel switch SST, an increase
in the nunber of lines can be suppressed. According

to an organic display device of3a sixth 5 enbodi nment

of the present invention, as shown in FIG 25, the

base current storage unit 200 is provided for each

pi xedwilidfh $W2the bAaseseuer sBhnsionhagasulhe galR, oithene
drain of the first transistor DRT1 is connected to

t he plixkeb svghah $8Te X¥m theoughet he phrehuiB®eswiotfch ines
SST of the pixel circuit 120. The base current and

t he Gadee i DvPRUEsedd. are set in the video. signal

driver 300 and supplied to a plurality of base current
storage UNFESTIDBIUSPNENt RESIAAE dilgedayi gealice ;€ Xmsixth
on a ti .divisi?n basis. 15 FIG 26 shows one pixe

) .
100 ST &t AT ERDoIF REREtanBVENELICD7 @RoREOMRs 1D

. ircuit . FIG 28 sh tim, t at
SO T S Y e F e OB B T BABIRAL Boovicec

W AN A0 B Paper gurT el (RACRALLMRLLORAR Kol 100 unst

is rewitten,” that 1s, each horizontal "péer

A Staaye, opes adifini st perbormed:e foLngach bapgreusLent
storage unit 200. Each base current storage unit 200

has_dofjrﬁuédt&f@dt@oﬂtx@n{rﬁdeéeé[@ﬁﬁ@dl%bhxﬁaﬁhr\é%@hi ¢dle pixel

pe“;;itch SST of the pixel circuit 120. The base current
and the gradation current are set in the video. signal
driver 300 and supplied to a plurality of base current
storage units 200 using the same video signal line Xm -
on a time division basis.

FIG. 26 shows one pixel 100 in the sixth
embodiment and FIG. 27 shows its equivalent circuit.
FIG. 28 shows a timing chart at each part. The base
current storage unit 200 is written with a base current
each time the pixel 100 is rewritten, that is, with
each horizontal period. A store operation is performed
for each base current storage unit 200. Each base
current storage unit 200 has its stored contents
refreshed with each vertical period.

Thus, the placement of the base current storage
unit 200 in each pixel 100 allows display

nonuniformity, particularly in video signal line units

in a display surface, to be reduced. At the same time,
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Thus, the placenent of the base current storage 25

unit 200 in each pixel 100 all ows display

nonuni formty, particularly in video signal line units

in a display surface, to be reduced. At the sane tine,

40 the response can be inproved and the wite period

can be shortened. In the third through sixth

enbodi ments, the other arrangemgents remai n unchanged
fromthe second 5 enbodi nent. Corresponding parts are
denoted by like reference nunerals and detail ed

descthpt respohber eah bar @mpAdvierd. anthe Y €58te period can
invention is not limted to the enbodinents descrlbed
aboviee shotrhenstlage of practice 10 of the invention,
constituent el enents can be enbodied in nodified forns

wi t hout dépaithiendhfirdmtthire usro el xaiid empidinedtwer eofie other
The constituent el enents disclosed in the enbodinents

can %Eréﬁﬁﬁmﬁéasaﬁﬁmésﬂiaﬂ@hﬁmgﬁﬁcﬁﬁﬂm\nha(ﬁﬁpond

i nvent.i For exa sone el enents may be 1

5
renn%%ﬁoafﬂﬁparl FHHE€§R§PPﬂ@§hPaéF@néH¥%<%%Rﬂ&?qrbirﬁ#ke

I n _addition ituent elements .in
di ff‘g‘%gﬁpggﬁ%oau%ﬁ?gsw@dbge&& %&‘ Spreriont s Yhereot
Industgi gl; Appkicability According to the present
invention, an active 20 matrix display device can be

realized TﬂbCBrQEEQﬂsl%vd%¥¥$ 1130l a% aRerald PN & o e
performed. 41°CL A
embodiments descrlbed above. At the stage of practice
cf the invention, constituent elements can be embodied
in modified forms without departing from the scope and
spirit thereof. The constituent elements disclosed in
the embodiments can be combined appropriately to form
various inventions. For example, some elements may be
removed from all the constituent elements shown in the
embodiments. In addition, the constituent elements in
different embodiments may be combined appropriately.
Industrial Applicability
According to the present invention, an active

matrix display device can be realized which allows a

good display operation to be performed.
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1. An active matrix display device conprising: a
plurality of pixels arranged in the formof a matrix

on a substrate, each of the pixels including a 5

di splay el enent and a pixel circuit which supplies the

di splay elenent with a drive current; a plurality of

first video signal lines and a plurality of second

video signal l|lines arranged along the pixels; and 10

a video signal driver which supplies the pixels wth

base currents through the first video signal |ines

and with gradation currentscthrpughmt Be second vi deo
signal lines, the gradation currents being opposite in

the direction i ddtoiwe andteikadbsplayedésicéScbhgrising:
pi xel circuit including a first pixel switch

connect ed & ol ¥ ey pohdp hge baeanfahpedf insthei deom of a
signal lines and a second pixel switch connected to a

cor r 83N R chesWistrat seconeh vwHebheiphaelsi hesluding a
stori the difference current between the gradation,

20 cOreHYarfd 9 A Ak Bt L whercthe phkeh pepplies the

sel ec{. and outputting the stored difference current
as t%{eles Fidde ecluern}égnﬁ Kl n%h 3 H& pI%etuT 5 hbhsel ected. 2.

The acti ve, mpltid f oPLAYe fewt of; 8660LALNG, ! 95 pELaLRY -

1, wherein ase current 1S se 0 a‘va

: valy )
greab@fuﬂﬂq&gffcgﬂegéénwdwrgﬁge}ﬁﬁ Sﬂi‘hé§ 21925880981 ong

a potenti al ween t est gradatron
di spkae tdink1and dfe | owest gradation display tine. 42

3. The active matrix display device according to

a video signal driver which supplies the pisxels
with base currents through the first video signal lines
and with gradation currents through the second video
signal lines, the gradation currents being opposite in
the direction of flow tc the base currents,

the pixel circuit including a first pixel switch
connected to a corresponding one of the first video
signal lines and a second pixel switch connected to a
corresponding one of the second video signal lines,
storing the difference current between the gradation
current and the base current when the pixel is
selected, and outputting the stored difference current
as the drive current when the pixel is nonselected.

2. The active matrix display device according to
claim 1, wherein the base current is set to a value
greater than a displacement current required to charge

a potential difference between the highest gradation

display time and the lowest gradation display time.
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claim1, wherein the video signal driver is forned on
the substrate. 4. The active matrix display device
according to 5 any one of clains 1 to 3, wherein the
di splay element is a self-em ssion elenent having an
organic light em ssion |ayer between opposed

el ectrodes. 5. The active matrix display device
according to claiml, further comprising a scan
driver which outputs 10 control signals for on-off
control of the first and second pixel sw tches, the

scan drives. berng dothed aatrihedsupstiatieviCe ER@ording to
active matrix display device according to claiml,

wher gillpigach ofheteipikied cideoi sigsapravided ii5foiked on
thin-filmtransistors using sem conductor |ayers

f or med o fsPoiysitté con. 7. An active matrix display

device conprising: a plurality of display elenments
arranged i‘h t hE'Cf¢Fi ¥ Bakuiki fisnlaysdbyirat ecca@ding to
first _and second video signal |ines which suppl each

of t REYiYH RF Fkand st vd?? hvi Weereignkihe: dasplay element
capacit o ich holds the video si nal_for a , ,

prede serarmérq(%dtcpeé?llsosdjzoré ?}%{ﬁ%rﬂgt%?‘gh%g, AY Preagafelight

. . ' dit
U Sa e, P e S, PR P L e RE- BB tor; @
first swtgh Oﬁﬂge§é@ﬁv@eﬁ¥@59xtg?sﬁfé? ang; 43 geeb@ding to

of the transistor;
claim 1, further comprising a scan driver which outputs

control signals for on-off control of the first and
second pixel switches, the scan driver being formed on
the substrate.

6. The active matrix display device according to
claim 1, wherein each of the pixel circuit is provided
with thin-film transistors using semiconductor layers
formed of polysilicon.

7. An active matrix display device comprising:

a plurality of display elements arranged in the
form of a matrix on a substrate;

first and second video signal lines which supply
each of the display elements with video signals;

a capacitor which holds the video signal for a
predetermined period;

a transistor having its gate connected to one end
of the capacitor and its source connected to the other
end of the capacitor;

a first switch connected between the gate and
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a first pixel switch connected between the first

video signal line and the drain; and a second pixe
switch connected between the second 5 video signa
line and the drain. 8. An active matrix display device
conprising: a plurality of pixels arranged in the
formof a matrix on a substrate, each of the pixels
including a display elenment anglza pixel circuit which
supplies the 10 display element with a drive current;

video signal lines arranged along the pixels; and a
vi dedr$ignaf €réverambishorafter the supply of base
currents to the video signal |ines, supplies the

pi xel s wi ahfgradapiesalcewienhs cohheugld e twiede0 the first
signal 15 lines, the pixel circuit including a pixe

swi teidewmi shongbnt inksamtiether dorinet ahd sel ect the

pi xel, storing the difference current between the
gradatlonacﬁﬁﬁéﬂﬂ Panelt Reibabe conneetedmpert welpe giheelsecond
is selected, and 20 outputting the stored difference

curr e?os%%%aﬁl%bP%yan%IEhﬁn?raénthe drive current

when t he |xeé nonsel ected.,,9. . The active matrix

di spl ay deévic a@%B?&?n@aFlecpéFﬁégy ﬁﬁ@ﬁ@@nQ9m94iii§g
curt et TR RRLE0DLE 25 3E00LA0,RE 100y 0 S8tk
si gn@d+ i P Regconmss gL gat er aéﬂag thgea Hgﬁ o&n%ﬁ%%g% a
correspondlng to a poteniia ﬁange 9
hi ghesdp o pdat éRen€i sphay boxtheck OWESt which supplies the
display element with a drive current;
video signal lines arranged along the pixels; and
a video signal driver which, after the supply of
base currents to the video signal lines, supplies the
pixels with gradation currents through the video signal
lines,
the pixel circuit including a pixel switch which
controls whether or not to select the pixel, storing
the differencé current between the gradation current
and the base current when the pixel is selected, and
outputting the stored difference current to the display
element as the drive current whéen the pixel is
nonselected.
9. The active matrix display device according to
claim 8, wherein the base current, in a horizontal
scanning period, is set to such a value that a line

capacitance of the video signal line becomes greater

than the amount of charge corresponding to a potential
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gradation display. 10. The active matrix display

devi ce according to claim@8, wherein the video signa
driver is fornmed on 5 the substrate. 11. The active
matri x di splay device according to any one of clains
8 to 10, wherein the display elenent is a

sel f-em ssion el enent having an organic |ight

em ssion | ayer between opposed elhectrodes. 10 12. The
active matrix display device according to claimS8,
further conprising a scan driver which outputs

contelohngegizbf the BAghbktcortakel idh hemiaXelto the lowest
switches, the scan driver being formed on the

subs¢ratietidh d#3spThg.active matri x di splay device
according to claim8, wherein each of the pixe

circuits iL9.pr@hiededt iwiet matthiine fdilspltayansEsitar ssasdmiing to
sem conductor |ayers fornmed of polysilicon. 14. An

act i Y2t Bi xWHREpIay thevivédecopiaingilnglriver ds formed on
plurality of pixels arranged in the formof a matrix

on atk%b PPﬁFg?téach of the pixels including a

8 5pl 2y ehoreni and g ool S LMD SRl 2 08
L 1380080 2L00R o fl ) ol L3 Vg S, crcment
e e R

current sstenageyeri bethiceh shpoaed ke Rasdes.

12. The active matrix display device according to
claim 8, further comprising a scan driver which outputs
control signals for on-off control of the pixel
switches, the scan driver being formed on the
substrate.

13. The active matrix display device according to
claim 8, wherein each of the pi#el circuits is provided
with thin~-film transistors using semiconductor layers
formed of polysilicon.

14. An aétive matrix display device comprising:

a plurality of pixels arranged in the form of a
matrix on a substrate, each of the pixels including a
display element and a pixel circuit which supplies the
display element with a drive current;

video signal lines arranged along the pixels;

a video signal driver which supplies base currents

to the video signal lines and supplies the pixels with

gradation currents through the video signal lines; and
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currents supplied fromthe video signal driver and
outputs themto the video signal lines, the pixe
circuit including a pixel switch which 5 controls
whet her or not to select the pixel, storing the

di fference current between the gradation and base
currents when the pixel is selected, and outputting
the stored difference current as the drive current
when the pixel is nonselected. 10 15. The active
matri x di splay device according to claim14, wherein

the base gupkeBt colr@eage stiradeS urbitovuithesh fo o fa6Nthe base
pi xel . 16. The active matrix display device according

to charentd, subpleéed fherbase cudentsisfroriager et asd

15 provided for each video signal line. 17. The active

mat rpRtgispl dpenetiocthac vadeiong itgma lclldimasl,4, wherein

the base current storage unit is connected in comon

to the vi 886 Pigral clinged taddcloshimectaadixek switch which

different video signal |ine at each 20 predeterm ned

peri%aptrols whether or not to select the pixel, storing
the difference current between the gradation and base
currents when the pixel is selected, and outputting the
stored difference current as the drive current when the
pixel 1s nonselected.

15. The active matrix display device according to
claim 14, wherein the base current storage unit is
provided for each pixel.

16. The active matrix display device according to
claim 14, wherein the base current storage unit is
provided for each video signal line.

17. The active matrix display device according to
claim 14, wherein the base current storage unit is
connected in common to the video signal lines and

connected to a different video signal line at each

predetermined period.



