. e3e| pVB6xTncWD 2004/ 102517 PCT/ JP2004/ 006925 1 DESCRI PT1I O N
ACTI VE MATRI X TYPE DI SPLAY APPARATUS 5 1. O Technical Field The present
invention relates to an active matri x type display apparatus wherein a

di splay screen is configured by arranging display pixels including

sel fl um nexWO4/ER¥Fent s such as, for exanple, an el ectBCIVIRRAOHOSERENCE
(hereinafter, referred as EL) elenent in a matrix form Background Art 15
20 25 Fl at panel type display apparatuses _have been broadly used as a

di spl ay apparatus for a personal conputer} an personal digitalmm mmﬂmm ”Wa
television, or the like. In recent years, as such a flat panel y

apparatus, an active matrix type ~ S y..apparat us usi ngseg«

sel f-1um nescent el ement such as a%nggghﬁ EE 2 §ﬁ§nt has been given the
attention, and the research and devel opnent thereof have been actively
carried out. The organic EZ display apparatus has the foll ow ng features:
it does not require a backttTol MATRIRNTYRE dhermyararkirysdi spl ay
apparatus from being made to be thin and light-weight, it has a high-speed
responsi veness and is suitable for playing-back noving picture, and

nmoreover, it can be used at cold districts as well, because the brightness
VO 2004/ 102517 PCT/ JP2004/ 006925 2 Teideral; §'lﬁéf3 reduced at a | ow
tenperature. Generall t he aorganic L dis aratus co es. a
plurality of displ ay exé’lrgs\ﬁﬁ ci’\mé‘?ré 5%&8% 3 B ALY \W? ant a

plural colums t ﬁh&“&ﬁpér&@éﬁ”ﬁﬂéf@iheﬁ”dlg?fg r&lddehy Qg scanni ng

l'i nes extending &l ong t e respective rows of spl ay pixels, a
plurality of signalfieereddcber aktanginxicangilag piﬁ@gsth@clhﬁ@@c%kﬂﬁ—Cm ums
of the display pixels, a scanning line driving circuit for driving the ZO
respective scandhmgnaswegt aleingnbs suoid@stofoki examples ep circuit for
driving the respective S|%nal conductor lines, and the like. Each display
pi xel inctBdes a%ﬁ%ﬁﬁﬁ%%qﬁ BESEPRFRnihSHainRItery Teferter s Eldnt el enent,
and a pi xel C|rc rliygp#gkngxlg dr|V|ng el ectric current to the
organi c EL elene e pi Xe CITEurT as a pixel swtch disposed in the
vicinity of the cross posi tions of @ﬁ@kgggﬁﬂaqgfélnes and the signa
conductor lines, a driving transistor which is connected in series to the
organi ¢ EL el ement 2(rlkat weeelatpperdidpRoneppatutageli i@se beh Which is
formed of a thin-filmtransistor, and a storage capacitance retaining the
gate control . volkzgpsler uskd @si mﬂgsmrainap@ta@atusfh‘éopm(memmdh is made to

be conductive in response to a scanping si-gnal lied 25 froma
corresponé ng SC%RWHd%?q’IﬁB PERECHRYATES a?ﬁé@EQEan%Jt%ﬁﬁﬁﬂﬁié&'fron1a

correspondi ng s“%gg%b4?g%%%25 Ikggéﬂgn éﬂle glxghcﬁ|%0fq§t The i mage WO

20041 102517 PCT/ sl gna w'itten as the ga fe cont r ol

vol tage into thetgiedlRAgplegPaphhentes, aen@l dct i9e0Rnadriar tpodradpigem ned
period. The driving transistor supplies an electric current anount

correspondi ng t oEL vkl gpeteyy epparstus Susing ageelfi-luainescente slarage
capacitance to the organic EL el enment, and the organic EL el enment is

operated to em tSEFRyHAS '“”Fhé’r&?@&ﬁl EL pleteie@shheen giveddde an anode, and

an e {11 9g 1 ayeg WEIL,L S oL TR Shadudll

d-development thereof
have been actively carried out. The organic EL display
apparatus has the following features: it does not
require a backlight preventing the organic EL display
apparatus from being made to be thin and light-weight,

25 it has a high~speed responsiveness and is suitable for

playing-back moving picture, and moreover, it can be

used at cold districts as weli, because the brightness
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10 including a fluorescent organi c conpound and provi ded between the

cat hode and the anode. The organic EL el enent generates an exciton by
injecting electrons and holes into the emtting |ayer and reconbi ni ng
those, and enmts Iight due to the light em ssion generated at 15 the tine
of deacti v&¥Q¥AYYRESH he exciton. The organic EL el enent BEHIP04PMEMS at a

bri ghtness corresponding to a supplied electric current anmount, and a

bri ght ness of about 100 to 100, 000 cd/n2 can be obtained by even an applied
vol tage equal to or less than 10 V. 20 Ir2the organic EL display appar at us,
athin-filmtransistor serving as the driving transistor has a

sem conductor thin-filmfornmed on an insulating substrate such as a gl ass.

Therefore, the Eharert drs fotcFegncefeatd iy tRPRASAEEER such as a 25

threshol d voltage Vth and a cartier_nobili ) e ) manuf act uri ng
process or the Iike,EéRﬁF VI§i§a9§ga?%ct ef%spgggneggﬁﬁgéggin t he ’
threshol d vol t aggn, Q2004130291 2,40 PCH HIRR0$4986925n Meh e the dri ving
transistor, it i1sdifficult to make the organic EL el enent emt |ight at an
appropriate brigbtagged ithus plamallr kegsl @aid tay plurbii gbluess woong t he
plurality of display pixels arises, which causes 5 unevenness in

di spl ayi ng. For cerahbtete ian AISPlRy. sereew, 50@lurpdityi efdseamidx a di spl ay
apparatus in whic¢ch threshold ca celig circuits are provided at all of

di spl ay pixel's ilﬁn‘a?d%%t%i%iag%ﬁe 8%5%%? T Vo TPHE 26 FRFegularity in

e et oha vaubBIRy Alkeril HikeafoLd CENGRINN0 ShhaHELy | BLEaNT| Our B0

such that the con ing transistor rs initialized by a

reset signal suaakbﬁdim? ADRN O eBPeb FREE U 1GRMs DEORhENE: SH AR
conductor line driving 15 circuit. Further, as the other display apparatus,
in USP No. 6, 37®i4b4s, t hescansiny dposedravihe plimcudppdeat dsivinghiteh
writing of an inage signal is carried out by an electric current signal,
and an ati®npt itespaabive earmumd thaesr i yndiEwsl FORAUGKPT201R% ssion by

duci ng the effect .d the Larity in the threshol Itage in th
(i ving t 1 ansi SEa A EHECH <ok, SAppEp: Had rantRardy SR At etat e D el

cirouit of each dliaakayy PLKRLS NAMORALOLLHD @ ilH W1gp1ui siixafe connect ed

bet ween a gate an rain 25 of t riving transistor, "and which are in

OFF-states for angended & digHHicemil kilegentrnwhidie iswat akas-are
respectively forned of thin-filmtransistors. However, WD 2004/102517
PCT/ JP200410069 253 nerceut hebengntel andr eubixeWweirauids fogwistiphe¥ing e
switched from being on to being off, feedthrough voltages dye to the

. 9.
par asi ti cl2apacid &Fd¥ingr peeCHekGudirrent §at BRe HiFams LourdeeshE -t he
switches are 5 nerate Furt erhasa%aggxggngvrqﬁ[_?ﬁ/o({j}tqsg,%%e@‘ i%lhg?gri vi ng
S 0 0

transistor is varle 5§ éﬁlﬁﬁnhnt correspondr ng anoun t he
generated feedt hyQugh +yobkagRs . c BaSAYER ith8nk eedt tioughnligagendepends on

a threshold voltage of 'the switch, an irregularity arises in the
and the signal conductor lines, a driving transistor
which is connected in series to the organic EL element’

20 between a pair of power source lines, and which is
fdrmed of a thin—film transistor, and a storage
capacitance retaiﬁing the gate control wvoltage of the
driving transistor. The pixel switch is made to be
cénductive in response to a scanning signal supplied

25 from a corresponding scanning line, and écquires an

image signal supplied from a corresponding signal

conductor line into the pixel circuit. The image



10 gate control voltage of the.driving transistor due to the irregularity
in the threshold voltage, and an irregularity in brightness arises anong
the plurality of display pixels. Such an irregularity in brightness anong
t he di splay pixels appears as the uneveness in 15 displaying, which

deteri orat M?%ﬂlﬁéﬁl ity of displaying. For exanple, WRSA/IPENG4/006925
above-descri bed switches and the driving transistor are fornmed of P-channel
type thin-filmtransistors, the gate control voltage of the 20 driving
transistor is varied in plus electric pot®ntial direction, and electric
current made to flow in the driving transistor changes for being reduced.
This leads to a reduction in EL light emtting current, which decreases

white bright nessienah ¥ splidfes pratee FEBRFEOREEPLyVAGTAgD MR tAE ving
circuit an inmage,signal to ich an a nt of the reducti i n.light
emitting curregFtP§§bﬁkﬁquq+ : &ncﬁ?g?_ iﬁQﬂﬂde%PSfa P éﬁﬁf&ﬁfﬁg517
Pl IP20041006983, fod Ne dle Wil T hENE 4L S 'saggg%gg EAN MEAQ ded.

However, in thisS case, arise in riving volt ving circuit,
upsi zi ng of thecHriahddardurtlidorraBpbR@i®@ s ithengadbasbhtidy cost, or the
|i ke are 5 brought about. D sclosure of Invention The present invention has
been contrd ved woltegsiwelidtdroinotthehetoboye-cagpesdtebed poothens, and its
object is to provideran active matrix type display 1.0 ~ apparatus in which
variation in thergpreée il ?kﬁmﬁﬂﬁraﬁnéft%?cRWQﬁQﬁf ﬁ@aﬁ%?@?ﬁg'ﬂﬁe to a

f eedt hrough vol tage_|s.conmpensated.for, and the quality of displaying is

i nproved: In orﬁgnghegdﬁ?éVE‘ H¢9B57 ect, an active matrix 15 type display

apparatus accor ding &‘ﬁea@ag?xgﬁ&hlpfélteﬂﬁner§§§rﬁ dJBHRI, OBnCOADES Ses: @

sel f-1um nescent el enment is connected to a first voltage power source
l'ine and which et snl é@httiny acserdantehW. & farnadpplfi adtrigetiin current;
a driving transistor which is 20 connected between a second vol tage power
source |iXEe andinkédudbh§ -4 ubiumsceentebegenic armpghingh asdnpreovideth el ectric
current amount supplied to the selflum nescent elenment in accordance with a

gate control voPeijesrathe reithade AR ShfetnRefea tenSFeeBICaRd 25

connect ed between a te and r.al S ari vi dransi ; { r st
capaci tance conﬁggpgg%t%e?%%agﬁgééng?ggggﬁ?gi%ﬁj%&%ﬁw i%ﬁggégén%g%%%d
switch formed ofo1eW0iROOHHO 2L REY IRFEP4H A6 mbiaihgaBRbsE or and
connected between the drain of the driving transistor and the .
sel f-1 um nescentangl embhs; 1 hgitt adweedondheapaght ctiss ciomegenedabed vaten t he
second switch arid the gate of the driving transistor. 5 Brief Description
of Drawi ng® FI Gthe itdmg efrdesetimatdoanrcifl thetexgitpp-a The organic

EL element emits light at a‘brightness corresponding to
~ a supplied electric current amount, and a brightness‘of
about 100 to 100,000 cd/m2 can be obtained by even an

applied voltage equal to or less than 10 V.

20 In the organic EL display apparatus, a thin-film
transistor serving as the driving transistor has a
semiconductor thin-film formed on an insulating
substrate such as a glass. Therefore, the
characteristics of the driving transistor such as a

25 threshold voltage Vth and a carrier mobility pu depend
oh the manufacturing process or the like, and easily

vary. If there is unevenness in the threshold voltage



configuration of an organic EL di splay apparatus according to a first

enbodi nent of the present invention. 10 FIG 2 is a diagramillustrating an
equi valent circuit of display pixels in the organic EL display apparatus.
FIG 3 is a plan view schematically illustrating the display pixel. 15 FIG
4is acr o?’é’p@%“é‘t"?ﬁﬁal viewillustrating a part of thePSTEBIPH00E25di spl ay
apparatus. FIG 5 is a timng chart for explanation of the ' operation of
the display pixel shown'in FIG 2. FIG 6 is a plan view schematically
illustrating 20 the display pixel in an ofganic EL display apparatus
according to a second enbodi nent of the present invention. FIG 7 is a
diagramillustrating an equivalent circuit of display pixels in an organic
EL display 25 apparef ddreadsdvdragteans $995d 1§nﬁ6dflh%ﬁ’tc‘b]ft t9%e M3kEs ent

i nvention. 004/ 102517.8 PCT/ JP200 5_Be f.or rrying Qut
the Inventi onV\fb?ﬁl%?ic?]i“-ffé1 r‘f:a%}i fﬁjfa?ﬁ%go?%ggnﬁg%%% 3?s§f’a§/8§%%%ér)iaatt% accordi ng
to a first e”boﬂkﬂ%?énégs theppiesght 1 rvantdrar ywi hl nhegeesedd hegrgn det ai
with reference to t he acconpanying drawi ngs. "As shown in FIG 1, the
organi ¢ EL di spthAy plpelaitis dfasliaplay gainel Elarpaeel dRiemwdcauszentrol ler 12
for controlling the organic EZ, panel 10. The organic EL panel 10 has mx n
of display 10 pirevenmespircidispdayingnged in a matrix formon a |ight

transmttable insulating substrate 8 such as | ass ate or the like, and
whi ch configure a digfﬁeﬁﬂﬁqﬁﬁ?n1i?.Y?Pfﬂ?stgé%%ﬁﬁﬁﬁb ELﬁE? ¥(Y1l to Ym and

e oA ndagkBf Rt 4 Mrhdid BBl YOLED A CiGANeRLEdab0q 1O 1 NE

respective rows 0 prxe and are. 1 ndependent provi ded by

mlines, n of Sbgﬂéélﬂ??déﬂ&ﬁ’dé Res Krélddd 2)a1908meat 14 the

respective colums of e display pixels, a scanning line driving circuit

1.4 for successpirbY¥sdinvordest e 20ofidr She et ssedc luek $oabheng |ines Y and

Bg for each row of the display pixels, and a signal conductor line driving
circuit 18 for drrepndarhey sigridle conasketd VoltegexVihe XxBackhe driving

O oS 19 A 2 e e SIS B U, LU S YRR LR B St
sel T -1 um nescentgk 28R o1 EiKk BPIhR! afkvenh lerdhdi%otunBl ying a driving
initialized by a reset signal supplied in advance of an
image .signal from the signal conductor line driving
15 circuit. Further, as the other_diéplay apparatus, in
USP No. 6,373,454, there is proposed a display
apparatus in which writing of an image signal is
carried.out by an electric current signal, and an
attempt is made to uniform the brightness of light
20 emission by reducing the effect due to the irregularity
in the threshold voltage in the drlving transistor.
In the display apparatus described above, the
pixel circuit of each'display pixel has one or more
switches which are connected between a gate and a drain
25 of the dfiving transistor, and which are in OFF-states

for a period of light-emitting, and the switches are

respeétively formed of thin-film transistors. However,



WO 2004/ 10251 7 PCT/ JP2004/ 006925 9 current to the organic EL el enent. An
equi valent circuit of the display pixels is-shown in FTG 2, and one
exanple of a planar structure is shown in FIG 3. The pixel circuit 18 is a
current sig&g%os¥sten1pixel 5 circuit for controlling the Iight em ssion of
the organi ¢ EtP¥1%Mént 16 in accordance with an i mage FCIHARIOMGAHS] of an
electric current signal, and has a pixel switch 20, a driving transistor

22, a first switch 24, a second switch 26, and a first capacitance 10 Cs
functioning as a storage capacitance and %.second capaci tance Cx. The pi xel
switch 20, the driving transistor 22, the first swtch 24, ‘and the second

switch 26 are configured of the sa conductivity type transistors, for
exanpl e, P-chanhBl S‘?éi’béi %Rk icllﬁFHEE‘S "(rl}eé’n SEEr §‘.”X e¥r3%/ ng transistor

22, the second §%£8ﬁ?@6fﬁac{}gé>tequg%ﬂa‘%Cbe'ilnge!oefgen%eégt}gfcgu onnected in

series between a Trfrst vo wer source 1ine’vss-an econd vol t age

power source |igg1valges The 2GR BhrPidine &Fia\éiiﬁankéaﬁémé&r 22 1s
connected to the second vol tage power source [ine Vdd. One electrode, i.g.,

a cat hode, of tbetweganiite Hatelseamdt tié scurcmsnedt eélet switehds razte vol t age

power source line Vss. The source of the second switch 26 is connected to
the drain Dof th@eperakedi nFuntiesi seopae copfFofh&odiapn ehekhaf is

connected to the anode of the organic EL elenment 1.6. Mreover, t.he gaté
the second swi { BRI9ERY <t Ed1PovariRs 20 AP GBBYRL P IR 356925 10

t he second scan hnghgi%ﬁgc Q‘lgwq:[hf?i égﬁeggpe(f%%h\fg:ugﬁgt@%gge g source

lines Vss and Vdd are respective et to, exanp ectric

potentials of OB¥canse Hiie \fedithtoudhi VoDithdd aRPehldQ oR2a Otk Pasisolsd gnal

el ectric current corresponding to an inage signal to the organic EL el enent
16. The second wwiitedie 26f i the antittohl, ednt briwgulamidy emifea fnstlm e of being
conductive) and off (in a state of being nonconductive) by a_control signal
10 sb fro¥fil t he §8E8nECREENhI WR}-Na%Se 0Bgthe oMy SHrenspetor @ i on and

non- connecti on tween the drivi.ng,.trapsist.or, 22 d the_organic EL

el enent . | 6. Thel%gle_r %fr%él%g%ﬂt%é‘él &g’ei gﬁﬁ% Ihoe]toféréﬁ%& W eﬁgflhagn source and
the gate of theidebyhigel £ HllgntRes Nt iied ehdhils thBpgataLogptrol
el ectric potential Of the driving transistor 22 determ ned by thée inmge

signal. The firoff dapatayanielss. hadncha gai irmdgdlaniltar iel peighdessd aci ng

each other in parallel, and is formed as a parallel plate 'type capacitance
by a gate 20 el @é@ppgdehe| dhspkay PiFelyspppeans |af dheplneNengesyi iy

eSSt ol The el Rt Ol g 2iReched ek e el onal | conductor
and the gate displaying. _ v
For example, when the above-described switches and
the driving transistor‘are formed of P-channel type
thin-film transistors, the gate control woltage of the
20 driving transistor is varied in plus‘electric potential
direction, and electric current made to flow in the
driﬁing transistof changes for being reduced. This
leads to a reduction in EL light emitting current,
which decreases white brightness on a displayed image.
25 By supplying from the driving circuit an image
signal to which an amount of the reduction in light

emitting current is added in advance, the problem of



25 thereof is connected to the first scanning line Y. The pixel switch 20
acquires an image signal fromthe correspondi ng signal conductor line X in
response to WO 2004/ 102517 PCT/ JP2004/ 006925 11 a control signal Sa
supplied f e first scanning line Y. The first switch 24 is connected
bet ween th&‘%g;roéfpwzﬁﬁd the gate of the driving transi st SCTIB004ME2he gate 5
thereof is connected to the first scanning line Y. The first swtch 24 is
turned on and off in accordance with the control signal Sa fromthe first
scanning line Y, and controls the connect®on and non-connection between the
gate and the drain of the driving transistor 22. 10 In FIG 2, Cgs denotes
a parasitic capacitance. generated,between the gate and the, spurce of the
first switch 24€hefh3enss"b%%rﬁfe{§p§’gil?§n@él%?qessS%Sr?ﬁ‘e@?eav%e? 'en the source
of the second syj 6 : e of 15 drg Vi ag.t | 22. The
second capacitaﬁ%ﬁggighégpgj%gffgg%'tgﬁﬂ%%fJéfé%ﬁfﬁggggfgg?ﬁgﬁiggh other in
paral l el , and ighéosredims @iaritl | ebsPiii® df pheCdARACLhENERrculifg

capaci tance val ue of the second capacitance Cx can be adjusted by an area
of the 20 capackhabeereagsl in cemufettuciphciasncorvdheel e |ate descri bed

| ater. In the present enbodinent, all of the thin-filmtransistors
constitutithg t hB*pPpeRt &9%its 18 are forned by the sane process, have the
sanme | ayer 25 structure, and arg thin--fil ransistors having a top gate
structure using polysilacon aslﬁﬁ%ﬁ§%ﬁfgoﬂ u%?%%h %%&ws. Due to all of the
pi xel circuits 18 berfg pr¥RA004E02337 12s ASIdr) RAR0440Q6925 configured of
the sanme conductivity type thin-filmtransistors, an increase in the nunber
of manuf act ur i ngopsbéessetor ¥ hesuppresdescr it perobldmswi dwd XE may be
formed of a conductivity type thin-filmtransistor 5 which is different
fromthe pixel ohiieeh dhdte Herdvidst agwpekhve imatrizfyRecAaspbay t ype
thin-filmtransistor. Tn this case, go trol, of thelgﬁkg,of tgg second
switch 264y bEPREFRFRY Hut” BTIAHEOR | HhatPSuRer e CuBREEH i3 he
control of the pixel ' hQr.au t | npj i Y.
Next, the confi S’Er gt ?%#élg# t[2"f1)aen 6%6(&8? g??cﬁc?tal%lagdaér%trto%gﬁo{r}gg%?%é E% el ement
|6 will be desckbhgansars@teod, Wrld thef ghencey ter E‘ii@%la?iﬂ@dié- FTG 4
illustrates one exanple of the structure, in 15 particular, of the second
switch 26, the dempondedapacitance Cx, the driving transistor 22, the first
capaci tance Cs, and the organic EL element 16 in the pixel circuit 18. The
P-channel type thin-£Pl AFERANE? KL E EBRsEPIEEE @R REdTEORALEWK t ch 26
has a semnjconductor l,ayer 50 formed on the.light transm ttable i nsulating
substratghg and%wgﬁnggégia%oﬁ%@ﬁrgiﬁgnécfﬂgdg% "%%ﬁﬁhéf@?c%a9%rt 0 has a
source region 50aes@nfr dhfehLMOoaiisa88¢ & SanAeluie@eanb0e1 8RSk ¢ | oned
bet ween 25 the Source region and thé drain region. A gate insulating film
52 is fornmed onwhiehsesi comectal Hoawefinbt ewoltageaicven] aoturodeline s

provi ded on the gate-

and which emits light in accordance with a supplied
electric current;.a driving transistor which is

20 connected between a second voltage power source line
and the self-luminescent element and which controls an
electric current amount supplied to the self-
luminescent element in accordance with a gate control
voltage; a first switch formed of a transistor and

25 connected between a gate and a drain of the driving

transistor; a first capacitance connected to the gate

of the driving transistor; a second switch formed of



WO 2004/ 102517 PCT/ JP2004/ 006925 13 insulating filmso as to face the
channel region 50c. An interlayer insulating filmb54 is forned on the gate
el ectrode G arid a source electrode (source) S and a drain el ectrode
(drain) D are provided on the 5 interlayer insulating film The source
el ectrode ¥UHI1%7drain electrode D are respectivel y FEGHR¥O449350 t he
source region 50a and the drain region 50b of the sem conductor |ayer 50
via contacts which extend passing through the interlayer insulating film54
and 10 the gate insulating film52. The réspective thin-filmtransistors
configuring the first switch 24, the pixel switch 20, and the driving
transistor 22 are forned so as_to have the sanme structure d %ﬁ%ibed above.
0

A plurality of i EFRABELISERN and CRenerhRdILetwrenx thes drpéns@ vol t age
power source |ine.Vdd nd t.he like.a PL OV C . i er
i nsul ating fi|n5§hYlEﬁ ?ﬁ n%%ﬁ%ﬁﬁ §§Qr£$%s% eéfﬁﬁ%qﬂgﬁkggﬁ,ggggggéivation

Film56 is formadgse 88céid CRIcitRAcEOUb K Bl KL IR, thBsscid
el ectrode D, and the wirings. A hydrophilic film20 58, a partition film 60

are successi vel gwliaghnati@d-lon ddte pdssheadrionidg |tmahGisThe.organi c EL
el ement 16 has an anode 62, a cathode 66 and an organic enmtting |ayer 64
i ncl udi ng 3 um nescence or ganBelebmrasrdPrtant ?htRFIHIEE bet ween 25 the

anode 62 and the catgﬁge 26. The:ﬁgfd%]gg is for dtpf a_transference
electrode material stich-ad ¥ (FHE%m AFAIEFP 1B atd ™ Re, and is

i ded th 7 L IPRO0 kvati film 56.
'ﬁ)'[]g\slia Sor??onsegfonzélﬁpgagyg/gé%%ﬁ%iaﬁﬁ:@%ﬂég %ﬁdﬂt%} ' a?‘tp?)'?i%ghﬁfgi : :1)1r]60I V\/(r: ch

are located on theozaeds €3 daperficenvebifenater the erelseng. Further, an
anode buffer layer 63 and an organic |lum nescent 5 | ayer 64 are forned on

the anode 62. ThHaveathode 66 formed of, for exanple, bariumal un num alloy
is lam nated on the organic | um nescent | ayer 64 and the ,arhition film60.
In the ory@nic EL el é&fent 2| b5havtirpstcdLavsbratingan eﬁq‘ﬁﬂ’fé‘ eRthol e

injected fromthe _anode 62 .and. an el ectron Lpject f t hode 66 are
recombi ned at t eSS d890?11?1?1]ea36rpglé{ﬁ:ig atti Hu? ng agri/lec{ %@4&%&% citonis
gener at ed by exg%%k&gtggganic mol ecul es configuring the organic emtting

| ayer. Light is generated in the process of deactivation of the

FIG. 3 is a p;an view schematically illustrating
the display pixel. |
15 FIG. 4 is a cross sectional view iliustrating a
part of the organic'EL display apparatus.
| FIG. 5 is a timing chart for explanation.of the
operation of the display pixel shown in FIG. 2.
FIG. 6 is a plan view schematically illustrating
20 the display pixel in an organic EL display apparatus
‘according to a second embodiment of the bresent
invention.
FIG. 7 1s a diagram illustrating an equivalent
circuit of display pixels in an organic EL display
25 apparatus according to a third embodiment of the

present invention.



radi ation. of the exciton, and the light is emtted to the exterior via the
transparence anode 62 and the light transmttable insulating substrate 8
fromthe organic emtting |layer 64. 20 In the above enbodi nent, the anode
62 is conn teﬂ4{o the drain of the driving transistor 22, and the cathode
66 is conn®ABM% Y he first voltage power source |ine PGTEPORENERE, 1 he
cat hode 66 may be connected to the drain. of the driving transistor 22, 25
and the anode 62 may be connected to the first voltage power source line
Vss. In the above-described enmbodinent, tRe substrate 8 WD 2004/102517
PCT/ JP2004/ 006925 |5 side on which the organic EL elenent 16 is fornmed is
the di splay surface. However side (the cathgge 66 side in the

th
above- descri bed embodi MY Mpgﬁiﬁart$ﬁf Phte EBE oIRV#HCIP™ he or gani ¢ EL
| t 16 h b f dj ) f : , th
i oht e tting surrafs SeREve S HiBechifedlc B Sh ol afr R, 1NC

material. For exeBkainyhed 4 heredt BREedbRehts s IPRS@#esBnthe |ight
emtting.side, the formation can be achieved by formng 10 al kaline earth

metal or rare edmvenktbal wihl &= tdesbeibbdnit cdatreidxwenh véféoenary @ | i ght
perneability. The controller 12 shown in FTG 1 is formed on a printed
circuit bdard dithgosegonparyind #rewdagdst the organi ¢ EL panel 10, and

controls the scannin Iige 15, driving cifcuit 14 a ng i gnal conduct or
line driving circuit*f55°FHKe %Qw#?%ﬂlértgﬁ PEEE e SB§E§| i mge signa
and a synchr oni zalh08e8500aL AYRAJA" ERMb A P EIY 20B¥LES 1 poner at es

a.vertical scanning control signal r con ing the timng o

vertical scanning @e¢ aohetbIDiHdAlthecarphAgccENtpalelsiignal for controlling
the timng of horizontal scanning on the basis of the synchronization
signal, and suppli es Thieeovgrnic L semedi A§ baatmot sigfhalisahdyt he

hori zontal scanning _control , signal respectiyel% to 25 the scanning |ine

driving c®cuit PEXeA§qPENEhich Ble FFanEesr 1P AdhFE WS F9T® PRUPtL 15.
Further, the co t.r?{}zl %%8%{%’63%@%#5%&5 agiigit Ibé e %i %ﬂ%{m gg ghe WO
P ; \

2004/102517 16 | ( sitgn conductor 1ifie driving crrcuit 15
synchronously wigih dshg1heei gpnid Eﬁﬂé,V%hH'ﬁﬁlcﬂ'é@ﬂﬁ%ﬁufgh% a&ggﬁé%a
als Datal to tam

conductor line driving circuit 15 converts i1 nmage sign
successi vel y region 11, first scanning lines Y (Y1 to Ym) and second
scanning lines Bg (Bgl to Bgm) which are connected to
15 the respective rows of the display pixels and are.
indépendéntly provided by m lines, n of signal
conductor lines X (X1 to Xn) connected to the
respective columns of the display pixels, a scanning
line driVing circuit 14 for successively driving the
20 firét and second scanning lines Y and Bg for each row
of the display pixels, and a signal conductor line
driving circuit 15 for driving the signal conductor
lines X1 to Xn. The driving circﬁits 14 and 15 are
provided on the insulating substrate 8.
25 | - Each display pixel PX includes an organic EL

element 16 serving as a selfeluminescent element, and

a pixel circuit 18 for supplying a driving electric



5 obtained at respective horizontal scanning periods by the control of the
hori zontal scanning control signal into analog formats, and supplies the
anal og signals as electric current signals to the plurality of signa
conductor lines X in parallel. The scanning Iine 10 driving circuit 14

i ncl udes aM%P4Y12¥3i ster, an output buffer, and the | PEEIP2AH0SRECessi vel y
transfers horizontal scanning start pul ses supplied fromthe exterior, to

t he next stage, and s~.pplies two types of control signals, i.e., the
control signal Sa and the 15 control sign8l Sb to the display pixels PX at
the respective rows via the output buffer. In accordance therewth, the

respective first and second scanning lines Y and Bg are respectively driven
by the control SHERENT SEC aFRe tHgeRdRt BhI ekenpndl- ShlafaphBaienrtst 20

hori zontal scanni,n ripds dif.ferent from one another. e pperation of
the pixel ci rpuictlrﬁgggaggdab% 5B 18Yt Bﬁfeg‘%’ g’rﬁaﬁi"?’%&ft ﬁgESc nrit'iy 1 ne
driving circuit obg anghbiie ot ahacRRdelaeeldda dshkingigi Foul L 15 w11 be

described with reference to a timng chart 25 shown in F 5. The scanni ng

line driving ci mhei bikdl genesiited 8a ipubseufvening iwndtihsysTum Shakdn)
corresponding to WO 20041 102517 1? PCT/ JP2004/ 006925 t he respective

hori zont al5 scanwilrgupbr fordsceantndid ibgskbe otiglioremixgipheofatkeart signal a
(Starta) and a cl ock a éCJka), and outputs the pul'se _as the control signal
Sa.. Further, tR&IERARNFHESHERRRMiOFRgREFPEIARCS WikhgBRetBRER the control .
signal Sb by inverting ong ral _si Sa....Jhe q i0 f e pixel
circuit 18 can ﬁgg%FSigégg?%tégzﬁ% Fﬁggg%éFgékﬁr%gﬁ fﬁ%%%gbegggi%%gand a

light emtting @p@fiakh0Bwifkn @M0iaNurkGihhMerdns Aokl 2bl Ga piryhen the
control signals Sa and Sb for turning the pixel switch 20 and the first
switch 24 on (i mwltshake, od dHetorg ceddobt 2eg)amhd thimsitngapheisacoand
switch. 26 off (in a state of being nonconductive), i.e., the control

si gnal Sal@hi ch Gss fapchiprping cfela St@rege: Aareshidsie shgnal SSEOMi ch is at

a high level here, are outpytte t he i e, Si W.iting operation is
Started. For anAREGATERERA e (oG LBEN B TS Ty (B ERETAPI vi ng
transistor 22 1$./8358b8! 220wl adGotonneeth ofy ahth Whe kaBgRgsi gnal Data
is acquired from 20 the corresponding signal conductor line via the pixel
switch 20. By tharizeur o6 gfe Covistidjtire@UbiEetihe Ostinditddnd@ick ivatyerghet he
constant current corresponding to an inmage signal, the electric current
made to fl ow bethwemsisherspufor exwhplee &rahanmdél tiype2Fhdn-Eibg t ransi st or
22 is set to the value of constant current. In accordance therew th, image
signal wiing itFa@&istedsout, and an electric potential between the

The driving transistor 22, the second switch 26
and the organic EL element 16 are connected in series
between a first voltage power source line Vss and a
second voltage power source line Vdd. The source of

20 the driving transistor 22 is connected to the second
voltage power source line Vdd. One electrode, i.g.,
a cathode, of the organic EL element 16 is connected to
the first voltage power source line Vss. The source of
the second switch 26 is connected to the drain‘of the
25 driving transistor 22, and the drain thereof is
connected to the anode of the organic EL element 16,

Moreover, the gate the second switch 26 is connected to



WO 2004/ 102517 18 PCT/ JP2004/ 006925 gate and the source of the driving
transistor in which the electric current amount can be made to flowis
witten into the first capacitance Cs. Next, at a point intinme t2, the
control signal Sa 5 and the control signal Sb are respectively nade to be
at a. hi ghVYQ¥# 12 at a low I evel, and the pixel swi tROTIPRIOKPASIIhe fir st
switch 29~ are turned off, and the second switch 26 is turned on. Tn
accordance therewith, the inage signal witing operation is 10 conpl et ed,
and light emitting operation is started. ¥or the light--enitting period,
the driving transistor 22 is turned on by the gate control voltage witten

in the first capacitance_Cs, and s lies an elegtric cyrrent anount
correspondi ng tggﬁhﬁeFﬂ@@nF?ﬁﬂﬁﬁﬁg EERFH%915t%Fb§HF5tEEn§IEﬁ%ﬁ? 16. Thus,

the organic EZ ' i.g ot eni tL ionis
started. The org%ﬁ?%gEﬂkggﬁgk%%¥%%%E%%?%P@%%gﬁ¥#ggpiSE§]E%$€€?§§ﬁ§§éte
until the tine \él@%ntbﬂef&@ramd 19,008k SPediSr i RpRItepd1a¥8i Brad terary peri od
of one frane. 20 At the tinme of conpleting the witing period, when the
first swtch 24419 $witched fromthe ON--state, to the OFF-state, a

f eedt hrough voltage due to the parasitic capacitance Cgs of the first

swit ch. i§5generated?hanériﬁl%ﬂuﬁﬂqqﬁisﬁﬁrt%g iRt Siaeelagéectsic 25
Accordingly, the_electric POtGQ%$$| %f the.first.capﬁcita%ge Cs, i.e., the
gate el ectric pStRAEREI COFTETROTGHAG 7§ PP atidds] S22 £048p1 RS 4% pl us
WD 2004/ 102517 0 /oqgg; Wh8CL I QN , after
the first smﬁtc%ﬁbgggééﬁgdgéio e ?ﬁ@Fﬁg %&%2?%é?%?ghkéﬂ%%ﬁ%mggg%ﬁd swi tch
26 is swtched fyeomuk-hedChl- siratee dtatehef Ghsimd exorddetige) canel ecfric
potential of the second 5 switch is displaced in mnus electric potenti al
direction. This dircet scatpov&riéiaig dioppbaderiine)i dyniengongirpécsiomal s
transmtted to the gate of the driving transistor 22 through_the second

capaci t ant® Cx pFoFiraBdthet 5@eend meassdrgel e tBr SRORIPERPLENEDS and 10
the gate of the rnin\éic[l]_?ohr ?ﬁ@ir?cgno—rCOZ%'ecltEoﬁclgg’Evsjeaer}}Cq: teh%rr?.\@ik , the plus
di spl acenent of € gate electric pé%entla generated at the tine of

swi tching the fiwghs3wibeha24a:0d fries ox8UREASHEL &h dtintb) et.he ni nus
di spl acenent generated at the source of the second 15 switch 26, and the

amount of the vari at iTe. ifdrsbecgpd @l teineet Cecipot@nidaiedibdteedr thieng
transi stor 22 can be conpensated for. In order to conpensate for the
variation in theqyace evdt ot gate afe thet drsvinefiaransietora2y handecond 20

capaci tance Cx has such capaci t ance .val.ue that the sum of e plus
di Epl acerﬂa t and e ﬁgg o E?)I%&rg%@h EEPCFH C R r°ifcttg8t gnti al
described above 4.5 Jmde Egngfs% G2 Hé%e%ﬁﬁﬂ&&tl@}?%é’%%%ﬁfstihgﬁl?econd

capaci tance Cx can beadj usted by controlling an area 2t .
capaci tance, andries fSelsti Rapabstaledatd-onasl at peipasatidhulaapaci t ance Cgs,

the first capacitance Cs, an electric potential difference between the
ON-state and = electrodes facing each other in.parallel, and is formed-
as a parallel plate type capacitance by a gate
20 electrode film and a polysilicon layer of the driving
‘transistor. |
The pixel switch 20 1s connected between the
signal cqnductor line X correéponding thereto and the
drain of the driving transistor 22, and the gate |
25 thereof is connected to the first scanning line Y.

The pixel switch 20 acquires an image signal from the

corresponding signal conductor line X in response to



WO 20041 102517 20 PCT/ JP2004/ 006925 OFF-state electric potentials of the
control signal Sa, of the first switch 24, or the |ike. Fox exanple, given
that Cgs = 0.01 pF, Cs =1 pF, and an electric potential difference ~Vsl,
bet ween t'h%wg1 ON-state and OFF-state electric potentials of first switch
24, - 15 VWVRHLLRE ectric potential displacenent amoRT/BRAYH00P25: he
driving transistor 22 which is generated when the first swtch 24 is
switched off, i.e., a generated feedthrough voltage is 10 approxi mated by
~Vgl = {Cgs/(Cgs+Cs)} x ~Vsl, and it fol bl that Ovgl = 150 nV. On the

ot her hand, a gate electric potential displacenent amount 4Vg2 of the
driving transistor %% 15 when the second switch 26 is turned on depends on
a source el ectri% PBLERL| §H9BRS pia PRt ednbtrl R Linid Praneiednd

capaci tance Cx g{}“%h? second switch, and is approxi mted by OVg2 =

{Cx/ (Cx+Cs)} x SZ. "20 The source el ectric potential displacement anount

~Vs2 of the second swhlChi28¢i Swexdd 859G B¥nAcdtEbehenfebehwegraine drain
el ectric potential of the driving transistor 22 at the time of inmage signal

writing operati amdantiet petanofetipotdmnivialy ttahbbs@sr @Pparnd Eheeystent 16
at. the tine of light emitting operation, and it is, for exanple, about -5
V. Provided thatthefeosedsngornpaesd ditc &bex fhhRpEhscaypmnG4me0is1 7T

PCT/ JP2004/ 00692 Its in dVgl + ~Vg2 = 0 is deternined by-usjng th

Val ues. i1 ol | guEe gyipeR 2t (Cmal cbsapap Pt R oRheRon e | 1oC
s : . . ur ces S

Capaci tance withE SansePAooHbTEL W o bl A Ekeee BN AR b ng usea

as a dielectric,am cdhedodt the SaRasdtiMCAnBOAERSHONEAL IOLRLR8eRF IS 9 X
9 ~n = 81 ~.n2. If the second capacitance Cx has such an area, there are

few constraints Wre gater ead thendtdin secdhe Gapuing atcandistd@ ad@ded to the
di splay pixel Px. As described above, in the organic EL display apparatus
accordi nglOt o t e friésedr ERBodFRRIRS a meraedbng capaeitant® Cx is provided

bet ween the sour f . the.second switch 26 _and. the gate o he .driving 15
transi stor 22, aeglet%ﬁge\ga]rolggwlg%% ﬁ?\e t95€ eggtn gp%c???“éce;)o?genthlealfqg?%t he
driving transistgQfirgenenated at the time of switching the first switch 24
of f can be conpensated for. Therefore, while reliably carrying out the

i mage signal witing Teesaicond, chbecltdddeemxe is connected between the

source of the second switch 26 and the gate of the

15 driving transistor 22. The second capacitance Cx has
a pair of tabular eléctrodes faéing‘ each other in |
parallel, and is formed as a_pérallel plate type
capacitance. The capacitance value of the second
capacitance Cx can be adjusted by an area of the

20 capacitance, and a concrete capacitance value will be
described later.

In the present embodiment, all of the thin-film
transistors constituting the pixel circuits 18 are
formed by the same process, have the same layér

25 structure, and are thin-film transistors having a top
gate sEructure using polysilicon as the semiconductor

layers. Due to all of the pixel circuits 18 being



20 of the variation or irregularity in the gate control voltage of the
driving transistor caused by a feedthrough voltage can be reduced, and the
irregularity in brightness anong a plurality of display pixels can be
suppressed ., there is no need to 25 supply an excessive electric
current a Jﬁ#&PﬂgﬂVthe driving circuit for the purpos@ SHPH8HYSEHSating t he
variation in the gate control voltage, and sufficient WD 2004/ 102517 22
PCT/ JP2004/ 006925 white bri ghtness can bﬁ obt ai ned wi thout increasing the
driving voltage and the size of the driv'ﬁg circuit, and increasing in
manuf acturi ng cost thereof. Accordingly, there can be provided an active
matrix 5 type orgapj c. EL, di ay ar at us..i.n .whi n \r in

di splaying is p?§9€%ﬁ%§fd d esgﬁ I?é%##ﬁtﬁﬁﬁg% gQnggggﬁgﬁgg%ved. As
shown in the abpyes ibed,.e i tsn Idhd Si e abh gnit st dhiggsecond
capaci tance Cx ?gglé%?%%f%'e%foqg\e/g%gggi\%zﬁhg gluﬁiﬁg\%eégr the pr eser?t
invention is noprbia@bied dhienrt eupPreyisted tial skbensesoitclc Ppacidyance CX
has a capacitance val ue conpensating for at |east sonme of the variation in
the gate el ectrbe fotmedici agecadarbiivity thwre itdnofidm tramsbstare first
switch 24 15 off, the effect on the reduction of the variation_jn the gate

control v t ageWhafhpks o‘ﬂ)’t%ﬁwt fﬁ@mp'&l?%llH%?elplsgtlg.cflyﬁﬁécﬁlb%cﬁ%ﬁ%e is
used as- the segRadogaPAC! aNGe \Ckn bRUSVAIpe JALAkNR! cEOhEL UL NG
e, Wherr a

capaci tance nmy D€ used." Fdr "éxanp um nous efficiency of the
organi c EL el emept +h$shisde, Wontien Begbhahddie kyd ghengssondl &irerdh spl ay
screen is not required, a voltage for the Iight em ssion of the organic EL
el enent and a vaktagg bercariidchgui piyxthe ciamaiistignalt weichgasiwsdl di spl ay
apparatus can be nmade 25 to be low. As one exanple, given that the electric
potential diffefencEhel sentmek wfekhehpitnl staktchel2let therpBeRnERAI and the
OFF-state electri,c potential of, th WO 2004/ 102517 PCT/ JP20041 006925 23
first switkh 24fF§S§059?n%&Rﬁt4ﬁP%) her conditions are the same as the
enbodi nent descri bed Ve, it | ; r i C Lian val ue of
t he second capacitangggg& F%écf%ﬁﬁﬁ%@gakgggﬁoﬁﬁ ?ﬁyéﬁégﬂB?ﬁ?Eg&g ggcond
capaci tance Cx havi BHeSUsHa@i€ aladlleanae velwel Car sieibed by a parall el
inter-wiring capacitance. Nanely, the second capacitance Cx has at |east a
pair of wiringsdesaadlt hite veéféergseate FLEAngRdand 4par #UGel 4with a
predeterm ned gap _w thout superposing onto each 10 ot her,. Wen the parall el
inter-wiring capadiinabes song RKAPeneTsERB NI AT HGrard®e Cx, there can be

obt ai ned e advantage.in which |layer-to-|a ort, cari exactly
avoi ded ét conpaf& l%?&ﬁrth%kpqg% 5¥?Pﬁesgé¥§$lé fdﬁgi%&fgggype

capaci tance. For.@xaRb8cel £x] StIRORiRI B4t OreREStd Ml A teRP&GEANCce Of
0.02 pF by using parallel wrings whose space is about 1 ~, mand whose

paral l el | ength daspaalitahc80Cy} nand rtlichergandodEkndbemerentl 6siawmthen FI G 6,
the configurations other than the second 20 capacitance Cx are the sane as
the first enbodimigretl, cdmguitiel8ane portions as in the first enbodinent are
denoted by the sane reference nuperals, | ed descriptions thereof

L nd dgta%

will be omitted. The TH& CORPPRETtT¥e ¢ norfd i r%’iisb?%?ﬁ ay 25 apparat us
MRy be StHCTUr e AR iRing" bie BESLAMERCHE REL &1 SORcoRRkRmLDI Xe!
circuit, but also a voltagé signal systempixel circuit. FIG 7 illustrates

layer 50 formed on the light transmittable insulating

substrate 8 and formed of polysilicon. The

semiconductor layer 50 has a source region 50a, a drain

region 50b, and a cannel region 50c¢c positioned between

25 the source region and the drain region. A gate

ihsulating film 52 is formed on the Semiconduétor layer

50, and a gate electrode G is provided on the gate




WO 2004/ 102517 PCT/ JP2004/ 006925 24 display pixels PX of an organic EL

di spl ay apparatus according to a third enbodi nent of the present invention.
Each di splay pixel PX includes an organic EL elenent 16 which is a

sel f-lum nescent elenent, and 5 a pixel circuit 18 for supplying a driving
electric cA¥RI%%Y 7t he organic EL el enent. The pixel ECAEEIN4/A089%s 3

vol tage signal systempixel circuit for controlling the |ight em ssion of
the organic EL elenment 16 in accordance with an image signal fornmed of 10 a
vol tage signal, and has a pixel switch 283 a driving transistor 22, a first
swatch 24, a second switch 26, a first capacitance Csl, a second

capaci tance Cx, , an third_capacitance,  Cs2. K The pixel swatch_ 20, the
driving transi stRFubing,idm gp §§M?Y%ﬁaflﬁ t&ﬁdcpgﬁni SR 5g)\ﬁi'tch 26 are

fi d of Ly }
configur ed of 1A% SN CRAMIGLLNA LY Ay DA b USS! Bmod Up AURe

P- channel type m-tTansistors. e source o

22 is connect edgi &crdidlt, Peh@Nki 8buses Wiktdbhiagespares) 2 Haurce |ine
vdd. A first capacitance Csl is connected between the gate and the source,
of the driving 8rahsislartrdde dddaihe Diamsd pwviided2dnighe&onnect ed bet ween
the gate and the drain of the driving transistor 22. The gate of the

dr awi ng t Bansi siptepbaysr jinsudatdngelilno (e grarAeoplederyfiskd adfitch 20

via the third capacitance .Cs2, and_the source.,af the pixel, swatch.is

connected to a gﬁ@n‘éﬂfa’clbrﬁi]tﬁﬁz%pg‘fei Re23& re%(‘fgﬁ@ﬁbﬁgﬁl}e%%& 006925

25 The drain of 8“3?0“%‘”}%‘ toANSha! Phe 2rd fh GRYABE! 881t 95 tige Source of the
) e dr

second switch 2 and t ain of the second switch is connected to the
anode of the orgafieofiuct@nanlyek650Thea cadiinaa solvhibr &xbemani ¢ EL el ement
16 is connected to a low potential first voltage power source line Vss. The
second capaci t apeestrgi shfaughedhef interlaxempirsulatjagafitn pt and t ype
capacitance, ,and is conpected between the scilurce of the second_swtch 26
and the dé&e of tpﬁegiéedil'li“‘\‘ﬁ]r?d”ﬂga\ﬁil%‘t of - 22t herFeSPREGEVE;| gﬁﬂ?a’?‘ ' whi ch

is outputted frqom aﬁiis/gfr’] é go%r}q_;q%&ghgl LRE P{%%ﬂé@%ﬁia‘h‘:%i&it R tpﬁt&v\n) and

which is forned6f" age si‘gnal s 1 npu 0 each pixel Tircuit z8

via the signal cRdugt 96, |dAE the L2iTABgPLXShs SMJCR2228 et BErhéd Sdo SW tCh
24, and the second switch 26 are respectgl vely controlled to be turned on

and off by a coalsr @b. havgnaie Ssamen stenttare sdesmtiteel akndea control signal
Sc generated at a scanning line driving circuit (not shown). 20 In the
third embodi ment, si Acplihelbeydfd wapaget auee Tx the prighadedinetfeen the

f th d switch 26 and th t f.th j Vi i St 22,
The var @ on | FHEngegabS BRERATE EYBToRPPERS o LT Bl PP tEF ahbhS or
generated at th%rEFi E%o%d%&’i &9“&%8 it lHE ELT Sls PGl 24101 BaCanobe

conpensated for. Tn accordance therewmth, "at the tinme of conpleting Vth

cancel i ng oper atdnen intBe1bpét UBNEL Afingh€ivar 54} | Drpaysiva@oR0B41A 02517 26
PCT/ JP2004/ 006925 irregularity in the gate control voltage of the driving
transi stor causdd By okwedt He camto slavage thansperee rogedSy hkhe

[reoul aricy, i BN ness aaeng bl uial Loy, ot ol op BLkel opipe
o 20 .58, a partition film 60 are successively laminated on
the passivation film 56.

The orgénic EL element 16 has an énode 62, a
cathode 66 and an organic emitting layér 64 including
luminescence organic compound and interposed between

25 the anode 62 and the cathode 66. The anode 62 is
formed of a transference electrode material such as ITO

(indium tin oxide) or the like, and is provided on the



type organic EL display apparatus which is prevented from generating
unevenness in displaying, and in which the quality of displaying is

i mproved, wi thout increasing the driving voltage and the size of the 10
driving circuit and w thout increasing manufacturing cost thereof. The
present i nVERMM2TE not linted to the above descri be&CEHBYMENSSs, and

t he conponents can be nodified and naterialized within a range whi ch does
not 15 deviate fromthe gist of the present invention at the stage of

i npl enenting the invention. Further, varildus inventions can be.forned due
to the plurality of conponents disclosed in the above-descri bed enbodi nents

bei ng appropriately, conpi ned.. For exanple, sonme 20 copponents be
el i m nat ed fronPéi?HV%ﬁlQWufkiﬂnﬁénen?§°§?KRﬁFﬁﬁ9thB%eggﬁdpﬁéﬁﬁég?/ eover,

t he conponents r.angi over,.th I rent. i S y ropriately
combi ned. In thglgﬁbggi%%,ﬂ%“bg@%&ﬁ%gaﬁaﬁ%ﬁgﬁﬁghﬁgg¥ PRE LRERRR IR |
transistors conspituhbdd ENdvieXBehi bEUhLSatBle thoemediak, t hpusiner,
conductivity type transistors, i.e., P-channel type transistors here.
However, the ¥R 2004¢ 1025t REheiPER04nd a2 rdganichilnninksténiansi st ors
may be configured of N-channel type thin-filmtransistors. Further, the

pi xel Cirduit camybe féraesl dnrmesciondihy angder®@nt doRdGathodet §pe

thin-filn1transistor§ t ggef her sucq thﬁt,.re ectivelél 5. the pixel switch
and the first sWPrBRRAaPE M eFTP R ¢ aﬁh%m'{%ﬁﬂéﬁﬁ% 14P¥ i Br ansi st ors,
and the driving LSko t ond. s r r gad hanne
type transi st orsl%{nggg%:%% é?%}?e fﬁ?a??% (ﬂ:gquL uc%%hﬁal%g%gof@t ﬁgatﬁ?ﬁ-fi Im1O0
transi stor may r&9Ri baUL £0n oo, Nnot only pol ysilicon, but al so anorphous
silicon. The self-lum nescent el enent constituting the display elenent is
not limted to an or dankhebbredreneR] cdetenirlousating mstbermt el enents

which can emt light itself nmay be applied 15 thereto. Industrial
Applicabilty. AEEUEEPRY. teheme frdseARIpRTeAt Fom Hife2@068n %Be@Pfovi ded an

octive, TR X e SRl a, ARRSLALYS. i WISl LSO  LisaslERd | ©
compensat ed 1 or ataffle! Bfis 98! o Yertd SHoBRh@YeRDttfnd MyCEs, MO
exciton is generated by exciting organic molecules
configuring the organic emitting layer. ZLight is
15 generated in the process of deactivation of the
radiation of the exciton, and the liéht is emitted to
the exterior via the transpérence anode 62 and the
light transmittable insulating Substrate 8 from the
organic emitting layer 64. |
20 In the above embodiment, the anode 62 is connected
to the drain of the driving transistor 22, and the
cathode 66 is connected to the first voltage power
source line Vss. However, the cafhode 66 may be
connected to the drain of the driving transistor'zz,
25  and the anode 62 may be connected to the first voltage
power source line Vss.

In the above-described embodiment, the substrate 8



Ch A1l MS PCT/JP2004/ 006925 1. An active matrix type di splay apparatus
conprising: a self-lum nescent el enent which is connected to a 5 first
vol t age power source line and which emts light in accordance with a
supplied electric current; a driving transistor which is connected between

~a second v¥YQUHEIBHRer source line and the self | uni neRETHP2EHR6R5 and

whi ch controls an electric 10 current anount supplied to the

sel f-1um nescent element in accordance with a gate control voltage; a first
switch forned of a transistor and connect®d between a gate and a drain of
the driving transistor; 15 a first capacitance connected to the gate of the
driving transistor; a second switch fornmed of a transistor and .connected

bet ween the draPho®fon HEVEN JEgOFrPamks ftloelef@tnéd o sff LPEhescent

el enment; and 20 sec ca i_tance.,connect bet wee e gﬁﬁgﬂp W tch
and the gate oftﬁﬁe&%éﬁi%¥u§ﬁ} 5%%?5?%?ﬁg%§}7§?%§c??§§ E%%?ii ype é?gplay

apparatus accordifg i{© QldidBoke-WB8ELI Hed NEnRRAGRALFARAEIAGNGL has a
capaci tance value in which a sumof an anount of 25 displacenent in the

gate control voktbgergenes ajiredihdobnthbeofgarsiic Sl edlemeatt L6 rieas dddenand an
amount of displacenent in the gate control voltage generated when WD
2004/ 102557 29 PCmha®oay/ 10695 displagcomfangtch is turned on is nade to

be substantially zero. 3. An active matrix type, displ ‘appar,at us_,accor di ng
to claimi, mherein‘iﬂeaﬂ¥i94%@'ﬂ?ﬁh%FQPBr?mggﬁ%ﬁgf#ﬁﬁ?éc§wg?gﬁ,m%ﬁﬁ t he

second swi tch apg LesReatly el % LATE 0L LOIAIdLIVE IaRashst o Spdiavi ng
e of poly icon. 4. . An

r
sem conduct or | ayers naé S active matri x type displ ay

appar at us accor dikBgpl 8, Cligein the WRehehE t8eid idispondd o and 1hghtl0 second
switch are respectively. formed of thin-filmtransistors having the same

conductivity, aethigtbngfside, seoofdraatich ¢an donreatdtiededobyhforming
sel f-1 um nescent elenent, a source of the second switch is connected to the
drai n of ‘the driatkagineanatrth dgietadn@rt Karseedrith MetEdp 56 £&nEe P& connect ed

bet ween the source of the second sw,tch and ate of .t driving
transistor. 5. ARBcEPVBRABFTIRE ¢ aHFBB|%yigﬁﬁgﬁﬁFﬁ?aﬁéggFHrng to claim

1 wherein the secondycangeiLaNte: I LALIRMIAMFfG Pl ald Gorledl Bn

capaci tance. 20 6. An active natrix type di-splay apparatus according to
claim7., whereigrihitedsesesdi€apniid anepobadf &t Mtk Autss igrr affl ehe

inter-wiring capacitance. A co -

organic EL panel 10, and controls the scanning line

15 driving circuit 14 and the'signal conductor line
driving circuit 15. The controller 12 receives a
digital image‘signal and a synchronizatioh signal
supplied from an external device, generates a vertical
scanning control signal for controlling the timing of

20 vertical scanning énd a horizontal spanning éontrol
signal for controlling the timing of horizontal |
scanning on the basis of the synchronization signal,

" and supplies the vertical scanning control signal and

the horizontal scanning control signal respectively to

25 the séanning line driving circuit 14 and the signal
conductor line driving circuit 15. Further, the

controller 12 supplies the digital image signal to the



7. An active matrix type display apparatus according to any one of clains
~. to 6, wherein the 25 supplied electric current is set on the basis of an
electric current signal. 8. An active matrix type display apparatus WO
2004/ 102517 PCT/JP2004/ 006925 30 according to any one of clains 1 to 6,

wher ei n t h&YSW12317 i nescent el enent has a pair of el ESTIBAOYOHRSi ng each
other, and an organic emtting |ayer positioned between the el ectrodes.
ARA’7A AN, . AR Ae. A[ . A?. A; ?. A?. Aa, ARANRA(RAANARA CACCA LA
CA(.A(. A AN Aae. A A(e. ANR. AD! #OM\"euv [ 46 ~

ta oj e [V]ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] cal] ca] cTa] ca] ca] ca] cal ca]ca] ca

a] cal cal cal ca] cA} R} Lo e o) %?%ii'?caréal&ﬂ% FAREORSR ool cal ca

cajcalcalcal 7
? ! "1vq} gb] X] ] cg}"?g{‘ca]?ca or G ta cg]jca o1 cal]mca)]gca] ca] cal ca] ca] ca] caU] c
a] ca) cal ca] cal ca) ca] erbogbhsal cahimkeat’ mlne#ﬁﬂﬁzfﬂiﬁ.&§$$Tﬁ/ﬁW&0&&& h
""" 1(| vgkfa\ W] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJc
a] ca] ca] ca] ca] capoairag chnfga]Ciginedkcdital clad Ma sl EuCrpppivety,,,-8-:-k--5s
/| //0+0[ 0001111| wr mhc”™Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca

U] ca] ca] cd ca] cap a}eaqica claﬁ]ﬁmct?é]"@a g5l eenten] Ggaeaing PerlOdS
2s2223<3t 3{ 3344 5V555
a]scaU] caj cg] caj CS?’B' ]‘?; ] g’é’f&éfﬁﬁﬁ ]‘{c%ﬂq]fg]‘;cgo% 2LLCJ]a]cg?]cg

ca] cal J=V=Y=k=32{ >T @@ @5?&7 C{]CIIQDQI; caj ca
I:a] I:a] ca] ca] ca] cg]:ca ca])g calca cé?ca? ca%a caj cg]lﬁ)é]q%g?hg]l %!a] c!a] c!a
]CalcaU]Ca]Ca]C@hEE%ELEFéﬁiﬁzKXHdﬂdﬂaM@HE%W&méIﬁ;ﬁ%ﬁx&%& of signal
KnKKL' L] L) M vqgl gb] X] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
U] ca] cal] ca] ca] cahdattakcaicead chlicapeapdabta] cEig MridolviiMiyNEEBNNNNOGO OOP?P
t PPPORHRPRORRRSVSeShSz S| wr mh % ca) cal] ca] ca] ca] ca] ca] ca] ca] ca ca]; cajcalc
a] ca] ca] ¢ ca] c&rdyied] 6&]-” ead Z%‘ba]%}léafca] et & ISt EFe a PR SIGTE

| cal caUy ca] ca] cAVEAFER] AR ATl i YA S bsplal el 1 o0 o oo

al[[\5] 111 ’\</\u’}ig\’\’\’\’\ £y sgf%a ] G4 ng deDef ]{itéqi eb¥ eakcal cal cal ca

] caU] ca] ca] ca] ca ca]zca] cajc ca] caJ ca] cal] ca] ca] caU] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca! Of fdxteYaoggh®hi thé indst jsBjalge), | kndkslpplidanritwel gobk] 6a] cal cal c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] calqmmgw(hnhmgnﬂhﬂnob{mql\/q:dpqqcoabr@btsiwab(lﬁma‘mplvqhgb] X]]ca] ca
o ca ool ?sz‘%“] F DL G TR VR Py 20357 | b LA b A EAP] co] ca] ch] caU

] ca] ca] ca] ca] ca] %}c&a{ 8 8avs g%ca] %ae] %]:cgﬁ%fg]} ca]lcna] CC%]O ca cal ca] ca]

ca] ca] ca] ca] cal 5 ca] cafca)c ta]'ca] cal ca] ca] ca]

cal] ca] ca] cal] cadrféasleea]tﬁa] cakcal s alvalrsakealsal sadsad de@lieg, / d>t/

$U- <?K] | wgl ga\ W ] ca].cal] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca] ca] ca] ca

] ca] ca] ca] ca] ca]ialezalf @alicBhcate atesjentlivaly 3Bxh&d ' MOHheykicaitpllca] ca] ca)
cal] ca] cal] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] cilgna)isSsepndQrhe qreriingy cdigeal cEpcaly €g dkidista] ca] cal] ca] ca

cal ca ca a ca).cal.ca] cal.cal cal ca alcalcal cal cal ca] cal cal cal #9" ei K-
1000k {) - 74 0vioe o P ROPBCEF o R o (I BIgnpgeet £ thid ki " ©
, 1 1090 10908/ 04 Z Y
L 1090 (§ ) $ 109608 8 o%i@{‘)mi{%%%&%l %%%%?&%)%%%‘i%%glowm
()- 1109 ()-1 &Q{?@& Ho?al@Y@B8om ) the Zd RSInGAY EYnd 048 ¢ing dirki@& ()-!|
109& ()-!10%@D& ()-!!10%& ()-!110% ()-X Y Z [ ~ }oMG@ ! F% 10% 1Z10%; g
& ()- 1088 1088 LOHSBIDIHRYBAENAL) - MEAIOER e Mr6FYRg 04 FAILY 15 ~

will be described with reference to a timing chart
25 shown in FIG. 5, |

The scanning line driving circuit 14 generates

a pulse having widths (Tw-Starta) corresponding to
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of, for example, a start signal a (Starta) and a clock
a (Clka), and outputs the pulse as the control
signal Sa. - Further, the scanning line driving circuit
5 14 generates the coﬁtrol signal Sb by inverting the
control signal Sa.

The operation of the pixel circuit 18 can be
divided into an image signal writing operation and
a'light emitting operation.. At a point in time tl of

16 FIG. 5, when the control signals Sa and Sb_for turning
the pixel switch 20 and the first switch 24 on (in
a state of being conductive) and turniﬁg the second
switch 26 off (in a state of being nondonductiVe),
i.e., the control signal Sa which is at a low level and

15 the control signal Sb which is at a high level here,'
are outputted, the image sigﬁal writing operation is
started. - For an image signal writing period (tl to
t2), the driving transistor 22 is'in a state of diode
connection, and the image sighal Daté is acquired from

20 the corrésponding signal conduétor line X wvia the pixel
swifch 20. By the Source of constant current
outputting a value of the coﬁstant current
corresponding to an image signal, the electric current
made to flow between the source and the drain of the

25 driving transistor 22 is set to the value of constant

current. In accordance therewith, image signal writing

is carried out, and an electric potential between the
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the electric current amount can be made to flow is
written into the £first capacitance Cs.
Next, at a point in time t2, the control signal Sa
5 and the coatrol signal Sb are respéctively made to be
at a high level and at é low leﬁel, and the pixel
switch 20 and'the first switch 24 are turned off, and
the second switch 26 is turned on. In accordance
therewith, the image signal writing operation is

10 completed, énd light émitting operation is started.

For the light-emitting period, the driving transistor

22 is turned oﬁ by the gate control voltage written in
the first capacitance Cs, and supplies an electric

cﬁrrent amount corresponding to the image signal to the

15 organic EL element 16. Thﬁs,'the organic EL element 16
enits lith, and the.light emitting operation is
started. Thé organic EL element 16 maintains the light
emitting state until the time when the control signal
Sa is supplied again after a period of one frame.

20 At the time of completing the writing péribd, when
the Ffirst switch 24 is switched from the ON-state to
the OFF-state, a feedthrough voltage due to the
parasitic capacitance Cgs of the first switch is
generated, and is supplied to the first capacitance Cs.

25 Adcqrdingly, the electric potential of the first
capécitance Cs, i.e., the gate electric potential of

the driving transistor 22 is displace& in plus
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24 is made to be in the OFF-<state, when the second
switch 26 is switched from the OFF-state to the ON-
state, the source electric potential of the second

5 switch is displaced in minus electric potential
direction. This electric potential displacement in
minus direction is transmitted to the gate of the
driving transistor 22 threugh the second capacitance Cx
provided between the source of the second switch 26 and

10 the gate of the driving transistor 22. In accordance
therewith, the plus displacement of_the gate electric
potential generated at the time of switching the first
switch 24 off is compehsated‘fot by the minus |
displacement generated at the source of the second

15 switch 26, and the amount of the variation.in the gate
electric potential of the driving transistor 22 can be
compensated for.

| In order to compensate for the variation in the

gate control voltage, it is preferable that the second

20 capacitance Cx has such a capacitance value that the
sum of the plus displacement and the'minus displacement
of the.gate electric potential described above is made
to be zero. The capacitance value of the second
capacitance Cx can be adjusted by controlling an area

25 of the capacitance, and is set in consideration of the
parasitic capacitance_Cgs, ﬁhe first capacitance Cs, an

electric potential difference between the ON-state and
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of the first switch 24, or the like.

For example, given that Cgs = 0.01 pF, Cs =.1 PF,
and an electric potential difference AVsl, between the
5 ON-state and OFF-state electric potentials of first
switch 24, = 15V, a gafe electric potential
displacement amount AVgl of the driving transistor 22
which is generated when the first switch 24 is switched
off, i.e., a generated feedthroughvvdltage is

10 approximated by | '

Avgl = {Cgs/(C§s+Cs)} x Avsl,
and it followé that Avgl = 150 mvV.

On the other hand, a gate electric potential
displacement amoﬁnt Avg2 of the driving transistor 22

15 when the second switch 26Vis turned on depends én a
source electric potential displacement amount AVs2 and
the second capacitance Cx of the second switch, and is

~ approximated by |
AVg2 = {Cx/ (Cx+Cs)} x.AVSZ.

20 : The_source.electric potential‘displacement amouht
Avs2 of the second switch 26 is expressed by a
difference bétween the drain electric potential of the
driving transistor 22 at the time of image signal
writing opération and the anode potential of the

25 orgénic EL element 16 at.the time of light emitting

operation, and it is, for example, about -5 V.

Provided that the second capacitance Cx which
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810%& ()- 6910@©&ﬁ&%341091§g£)+ %ﬁép?@&f&s determined by using these
values, it follows 0.03 pF, and it suffices that the
area of the capacitance is determined on the basis of
the wvalue. For example, in the capacitance with
5 an oxide f£film whose film thickness is 100 nm being
used as a dielectric, an area of the capacitance
corresponding to 0.03 pF is 9 x 9 pm = 81 pm2. If the
second capacitance Cx has such an area, there are few
constraints on an area, when the second capacitance is
10 added to the display pixel Px.
As described above, in the organic EL display
apparétus according to the presént embodiment, the
second capacitancé Cx is provided between the source of
the second switch 26 and the gate of the driving
15 transistor 22, and the variation in the_gate electric
potential of the driving transistor generated at the
time of switching the first switch 24 off can be
compensated for. Therefore, while reliably carrying
out the image signal writing‘operation, the influence
20 of the variation or irregularity in the gate control
voltage of the driving transistor caused by
a feedthrough voltage can be reduced, and the
irregularitybin brightness among a plurality of display
pixels can be suppressed. Further, there is no need to
25 supply an excessive electric current amount from the

driving circuit for the purpose of compensating the

variation in the gate control voltage, and sufficient
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driving voltage and the size of the driving circuit,
and incréasing in manufacturing cost thereof.
Accordingly, there can be provided an active matrix
5 type organic EL display apparatus in which unevenness
in displaying is prevented, and the quality of
displaying is improved.
‘ As shown in the abdveQdescribéd embodiment, it is
preferable that the second capaéitance Cx is set to be
10 Avgl + AVg2 = 0. However, the present invention is not
limited thereto. Provided that the second capacitance
- Cx has a.dapacitance value compensating for at least
some of thé variation in the gate electric potential
generated at the time of switching the flrst switch 24
15 off, the effect on the reductioﬁ of the variation in
the gate control voltage can be obtained.
| The parallel plate type capacitance is uéed as
the second capacitance Cx. However, a parallel inter-
wiring capacitance may be used. For example,'when a
20 luminous efficiency of the organic EL element is high,
or when high white brightness of the display screen is
not reguired, a voltage for the light emission of the
organic EL element and a VOltage for driving a pixel
circuit in the organic EL display apparatus can be made
25 to be low. As one example, given that the electric

potential difference AVsl between the ON-state electric

potential and the OFF-state electric potential of the



10@@8109@33()- 610%@& ()- 510%& ()- hSzSSST; TsTAEbC nB810%@& () -1 10%&@& () -
S10%@&' ()-Y nlO%@>& ()-1 10%a&' ()-y 10%a&' () - sTFUUUURVVAELC! m#10%a&' () -
109 ()- 910%@& ()-1 110%a& ()-& 10%@& ()-1 gl0%a& () - &VYVE&WNNNNMEDC! m
[ mOo%@& ()-1 .10%a& ()-S,!10%& ()- *109%@& ()- ' mO%a& () -
Y109 (WORPOGIRBIIOOXXAYNC! m 10@ 10@ 10@ 810%@&' () - PCT/IP2004/006925
6109 ()- @: 10%a& ()- s310%& ()- 1IMLO%EE' () - XXXXYYZAEYNC! m 3" 10%@& ()-Y
@O%a& ()-:Y @O0%a& ()-:y 10%@& ()- 10%@& ()-ylOo%@& () - ZZKZ~ZZZ[ dEYNC! m
Yy109@& ()-'f 109%@& ()- F10%&& ()-1 10%&& ()-3 9yl0%& ()-|
109 ()-[[\5] 1]]1aBYNCI m 9310%@&' ()- |110%@& ()- /10%@& ()-'1,, & 109& () -
first switch 24 is 10 V, and the other conditions are
the same as the embodiment described above, it follows
that a required capacitance value of the second
capaciténce Cx is 0.02 pF. As shown in FIG. 6, the
5 second dapacitance Cx having such é capacitance value.
can be formed by a parallel inter—wiring capacitance.
Namely, the second capacitanée Cx has at least a pair
of wirings,. and these wirings are arranged in parallel
with a predetermined gap withqut superposing onto each
10 other.
When the parallel inter-wiring capacitance is used
as the second capacitance Cx, there can be obtained the
advantage in which layer-to-layer short can be exactly
avoided as compared with the case of.the'parallel blate
15 type éapacitancé. For'exémple,’it is possible to
conétitute a capaéitance'of-o.oz pF by using parallel
wirings whose space is about 1 pm and whose parallel
length is about 80 pm. In the second embodiment shown
in FIG. 6, the configurations other than the second
20 capacitance Cx are the same as the first embodiment,.
and the same portions as in the first embodiment are
denoted by the same reference numerals, and detailled
descriptions thereof will be omitted.
The pixel circuit_éf the Qrgahié ELvdisplay
25 apparatus may be structured as, not only fhe electric

current signal system pixel circuit, but also a voltage

signal system pixel circuit. FIG. 7 illustrates
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according to a third embodiment of the present
invention. Each display pixel PX includes an organic
EL element 16 which is a self-luminescent eiement, and

‘5 a pixel circuit 18 for supplying a driving electric
current to the organic EL element. The pixel circuit
18 is a voltage signal system pixel circuit for
controlling the light emission of the organic EL
element 16 in accofdance with an image signal formed of

10 a voltage signal, and has a pixel'switch 20, a driving
transistor 22, a first switch 24, a second switch 26,
a firét capacitance Csl, a second capacitance Cx, and
a third capacitanée Cs2. The pixel switch 20, the
driving transistor 22, the first switch 24, and the

15 second switch 26 are configured of the same
conductivity type transistors, for example, P-channel
type thin-film transistors.

The source of the driving transistor 22 is

connected to a high potential second voltage power

20 source line Vdd. A first capacitance Csl is connected

| betweéﬁ the gate and the source:of the driving |
transistor 22, and the first switch 24 is connected
between the gate and the drain of the driving _
transistor 22. The gate of the driving transistor 22

25 is connected to the drain of the pixel switch 20 via
the third capacitance Cs2, and the source of the pixel

switch is connected to a signal conductor line X.
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connected to the source of the second switch 26,vand
the drain of the second switch is connected to the
anode'of the organic EL element 16. The cathode of the
5 organic EL element 16 is connected to a low potential
first voltage power source line Vss. The second
capacitance Cx is formed of, for example, a parallel
plate type capacitance, and is connected between the
source‘of the second switch 26 and the gate of the
10 driving transistor 22,
The image signal Data which is outputted from
a signal conductor line driving circuit (not shown) and
which is formed of a voltége signal is inputted to each
pixel circuit 18 via the signal conductor line X.
15 The pixel switch 20, the first switch 24, and the
second switch 26 are respectively controlled to be
turned on and off by a control signa; Sa, a control
signal Sb, and a gontrol signal Sc generated at
a scahning line driving circuit (not shown).
20 In the third embodiment,'since the second
capacitance Cx is provided between the source of the
vsecond switch 26 and the gate of the driving transistor
22, the ﬁariation in the gate electric potential of the
driving transistor generated at the time of switching
25 the first switch 24 off can be compensated for. In

accordance therewith, at the time of completing Vth

canceling operation, the influence of the variation or



10b 10b 8mL0%&' () - Xuuuuv@zvdEbC 10- u& 10% u& ()- 10% u& ()- , @0% u& ()-
s10% u&' ()- s10% u& ()-310% u& () - zvQwwwwx MKdEbC 10-u *10% u&' () -
(10% u& ()-1 "10% u& ()- Y%0% u& ()-#10% u& ()- 10% u& ()-9MkxayyyzzzzdYNC
10-u 10-u 10-u 10-u 810% u& ()- 610% u& ()-@ 10% u& ()- .10%!& ()-9f,z
10% u& () - YO2YIP 2 X9YNC 10-u! 109%0& ()--!!109& ()-- ! PEBIRPRAQUF25109a7&" () -
F10% 1 & ()- 'N10% & ()- (}}~~zlI~PC 10-u!10% 10"" 10"" 10""!
SEM 10% " & ()- 310%0& ()-!16%10% "' & ()-Y % 10%& ()-Y z[9PC 10-u! -
10%b& ()-110%& ()-!!110%& ()-F 10%&' ()- 4%F 10%@ @& ()- 'aF 10% b{
b& () -
irregularity in the gate control wvoltage of the driving
transistor caused by a feedthrough voltage can be
reduced, and the irregularity in brightness among
a plurality of display pixels can be suppressed.
5 Accordingly, there can be obtained an active matrix
type organic EL display apparatus which is prevented
from generating unevenness in displaying, and in whiéh
the qﬁality of diéplaying is improved, without
increasing the driving voltage and the size of the
10 driving ¢ircuit and without increasing manufacturing
cost thereof.
The present invention is not limited to the above-
described embodiments, and the components can be
modified and materialized within a range which does not
15 deviate from the gist of the present invention at the
| stage of implementing the inventioh. Further, wvarious
inventions can be formed due to the plurality of
components disclosed in the above-described embodiments
being appropriately combined. For example, some
20 components may be eliminated from all of the components
shown in the embodiments. Moreover, the components
rangihg over the different embodiments may be
appropriately combined.
In the embodiments described above, all of the
25 thin-film transistorS'constituting.the pixel circuits

are formed of the same conductivity type transistors,

i.e., P-channel type transistors here. However, the
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thin-film transistors may be configured of N-channel
type thin-film transistors. Further, the pixel circuit
can be formed by including different conductive type
thin—film transistors together such that, respectively,
5 the pixel switch and the first switch are formed of
N-channel type thin-film traﬁsistors, and the driving
transistor and the second switch are formed of
P-channel type transistors, or the like.
" The semiconductor layer of the thin-film
10 transistor may be configured of, not only poleilicon,
but also amorphous silicon. The self-luminescent
element constituﬁing the display element is not limited
to an organic EL element, and variouévluminescént
elements which can emit light itself may be épplied
15 thereto. ’
Industrial Applicability_

According to the present invention, there.can be
provided'an active matrix typé display apparatus in
which variation in the electric potenfial of a driving

20 transistor due to a feedthrough voltage is compensated

for, and the quality of'displaying 1s improved,.
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1. 2n active matrix type display apparatus
comprising: |

a self-luminescent element which is connected to a

5 first'voltage power source line and which emits light
in accordance with a supplied electric current;

a driving transistor which is connected between
a second voltage power source line and the self-
luminescent element and which controls an electric

10 curren£ amount supplied to the self-luminescent element
in accordance with a gaEe,contrcl voltage;

a first switch formed of a transistor and
connected between a gate and-a.drain of the driving
transistor; o

15 a first capacitance connected to the gate of the
driving transistor;. | |

a second switch formed of a transistor and
connected between the drain of the driving transistor
and the self-luminescent element; and

20 o a_second capacitance connected between the second
switch and the gate of the driving transistor.

2. BAn active ﬁatrix type display apparatus
according tovclaim 1, wherein the second capacitance
has a capacitance value in which a sum of an amount of

25 displacement in the gate control voltage generated when

the first switch is turned off and an amount of

displacement in the gate control voltage generated when
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the second switch is turned cn is made to be

substantially zero.

3. An active matrix type display apparatus

according to claim 1, wherein the driving transistor,

5 the first switch, and the second switch are

respectively formed of thin-film transistors having

semiconductor layers made of polysilicon.

4. An active matrix type display apparatus

according to claim 1, wheréin the first switch and the

10 second switch are respectively formed of thin-film

transistors having the same conductivity, a drain of

the second switch is connected to the self-luminescent

element, a source of the second switch is connected to

the drain of the driving transistor, and the second

15 capacitance is connected between the source of the

second switch and the gate of the driving transistor.

5. An active matrix type display apparatus

according to claim 1, wherein the second capacitance is

formed of a parallel plate capacitance.

20

6. Bn active matrix type display apparatus

according to claim 1, wherein the second capacitance is

formed of a parallel inter-wiring capacitance.

7. An active matrix type display apparatus

according to any one of claims 1 to 6, wherein the

25 supplied electric current is set on the basis of an

electric current signal.

8. An active matrix type display apparatus

10
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according to any one of claims 1 to 6, wherein the
self-luminescent element has a pair of electrodes
facing each other, and an organic emitting layer

positioned between the glectrodes.



