DESCRI PT1 ON D SPLAY, ARRAY SUBSTRATE, AND
DI SPLAY MANUFACTURI NG METHOD Techni cal Field The
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substrate, and a display manufacturing nethod.
Background Art An organic EL (el ectrol um nescent)

di splay is one of displays which control optica
behavi ors of a display elenment by a drive current
flowi ng therethrough. In such displays, if the drive
current varies, the imge quality becones poor due to,
e.g., lumnance unevemess Clirerefpre,Iigm i he case
where such a display uses an active matrix driving
method, it is required that drive control elenments of
pi xel s whi ch conbrebPLaypagrRAYdES UGS TRAG I iAse cur r ent
have substan ti aDIgPUAYf HANMUPACOEIRITINGS MEFH@EVEr, in
this display, in general, the drive control elenents
are fornmed on an insulator such as a gl ass substrate,

and thus, their properti r.eadi var In US Pat ent
No. 6,373, 454Bl, there | ety an%OF enly%rganic EL

di spl ay uihggg%%%we%v%%[% A Y BRI 2 R T

circuit. drrent copy type pixel S reid

an ng ﬁhamkegﬁﬁs%%d %he%t Hfsgﬂ%fﬁr%fr?&l@asc&xdfﬂé’%ethod

control ele an organic EL el
capaci tor. A source of thegar-ghanngeh KEf i s connected
to a power

An organic EL (electroluminescent) display is

one of displays which control optical behaviors of

a display element by a drive current flowing
therethrough. In such displays, if the drive current
varies, the image quality becomes poor due to, e.g.,
luminance unevenness. Therefore, in the case where

such a display uses an active matrix driving method,

is required that drive control elements of pixels which

control a magnitude of the drive current have substan-
tially uniform properties. However, in this display,

in general, the drive control elements are formed on

an insulator such as a glass substrate, and thus, their

properties readily vary.

In US Patent No. 6,373,454B1, there is described

an organic EL display using a current copy type circuit

as a pixel circuit.
The current copy type pixel circuit includes an
n-channel FET (field-effect transistor) as a drive

control element, an organic EL element and a capacitor.



supply line which is set at a lower electric
potential, and the capacitor is connected between a
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In addition, an anode of the organic EL elenent is
connected to a power supply line which is set at a

hi gher electric potential . The pixel circuit is

driven in accordance with the fodl owi ng method. First,
drain and gate of the n-channel FET are connected to

each other. In this state, a current Isig whose

magniat Wi ey rees pired 1 -taheamnd ld e S i ignadorirssatede fd glwpower
between the drain and source of the n-channel FET.

W t h stulpirsl yopeimeet ivdvi,cht Hes \asitt e Shetamsash qiRchngs potential,
el ectrodes of the capacitor becones the gate to source

vol t agel rféveswaaciftarr thfe caesiied KT 1DWaH oqéhthe

t he channel of the n-channel FET. Next, the drajn aéj. .
gat e fofcham el dHahfdld FEf SYH ted'Sr oﬁ%a%% ttion,

ot her, dth | t : b .
capach ?ﬁ'}lq;%;?gﬁﬁvﬁma ¢ helween hot§ €l eciy odes, ol dheco
n- channe IS -conn t , . .
EL el%emster |Snuf%fhli%%§%n§g?l% 3#%‘23%&33% g‘%ﬁtﬁ 1 Slbseric

magni toucdﬁqqﬂf,a?ubst antially equal to that of the
currént 18 g flows through the organic EL el enent. The

organi ¢ Elrglegepntl esdtsult ghé ativeh uthnascerabned with the
corresponds to the magnitude of this drive current. As

descridetbabey emettyodisi ng the current copy type

First, drain and gate of the n-channel FET are
connected to each other. 1In this state, a current Isig
whose magnitude corresponds to a video signal is made
flow between the drain and source of the n-channel FET.
With this operation; the voltage between the two
electrodes of the capacitor becomes the gate to source
voltage necessary for the current Isig to flow througﬂ
the channel of the n-~channel FET.

Next, the drain and gaté of the n-channel FET
are disconnected from each other, and the voltage
between both electrodes of the capacitor is maintained.
Then, the drain of the n-channel FET is connected to
a cathode of the organic EL element. In this manner,
a drive current whose magnitude is substantially equal
to that of the current Isig flows through the organic
EL element. The organic EL element emits light at

a luminance which corresponds to the magnitude of this

drive current.



circuit for a pixel circuit, the drive current with a
magni t ude substantially equal to that of the current
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wite period, can flow between the drain and the
source of the n-channel FET during the hol ding period
next to the wite period. For this reason, not only
the influence of the threshold walue Vth of the
n-channel FET but also the influence of its nobility
and di nensions on the drive current can be elim nated.

However, jibeqpeesepbdi B¥EREProhassingndheutuibahs vbegr type
an imge is displayed on a display which uses the

CurreitceDpyréype sikeli tiasust pixieé drivei turseneaksth

which are parallel to scan signal Iines and arranged

at reguignitunderyvabstantaallyeegiah abohlgati déotbpgarrrent
l'ines may appear on the image. Disclosure of |nvention

Qn o%$E@t ofiicheipresdnt fiavensi anvidepospredénturhey the
I splay unevenness from occurring. According to a

firswrh%9e@@rbﬁdth@aﬁréé@ﬂtb?EV%%?igh? fheil pad the source
provi ded a displ a 0 i sing a bstrate, pixels

arra?%dtbﬁ A~ fFaER ?ffggﬁ1avﬁgn?hgggu%S??éP%,pSﬁa°9i g5t

si gn I nes_arranged gorr 0 t 1.1 h u

ah RO hBRTRGFS POPRY Sanet Sneoaen 57 TPhe ryeray the

Conp{%ffﬁeﬁcgl8E|?Meekﬁgggﬁ apranged behwsenihir st candnel

second power supply termnals, and a pixel circuit
i ncl ygbng,a dik¥echeansicshencuhgse; sgunepksiegnaaat ed

to the first power supply term nal and

dimensions on the drive current can be eliminated.

However, the present inventor has found out that,
when an image is displayed on a display which uses the
current copy type circuit as a pixel circuit, streaks
which are parallel to scan signal lines and arranged at
regular intervals in a direction along video signal
lines may appear on the image.

Disclosure of Invention

An object of the present invention is to prevent
the display unevenness from occurring.

According to a first aspect of the present
invention, there is provided a display comprising
a substrate, pixels arrayed in a matrix form over the
substrate, and video signal lines arranged correspon-
dently with columns which the pixels form, wherein each
of the pixels comprises a display element arranged
between first and second power supply terminals, and a

pixel circuit including a drive transistor whose source



whose drain is connected to the display elenent, and
wherein a periodic variation in a property of the

wa@leioe@3tseansi stor appears in a row which the pPEEIER005/000943
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form According to a second aspect of the present
invention, there is provided an array substrate
conprising an insulating substrate, pixel circuits
arrayed in a matrix formover the insulating
substrate, and video signal |ines arranged
correspondently with columms which the pixel circuits

forme WASLEIN EAG Afnd 18RI Qlov@lf GHS) £ AR SR Fand

infilTmtransi stor ose source, drain and channel

are fUIdedidn 2 ROl siesiald ivee wemdionduct asldmeyrer, and
t he source being connected to a first power supply

t er fialeird L£apaciddic connectieth hiet weeneednstantthe drive
potential termnal and a gate of the thin film
t r ansistsdrstan appqeuts conta ofowswilticth serd el xohh e e
with a display element between the drain and a second
power supiptgoradimg nad ,a aSeeRne AP AP hi BRS sRF e e PR
connections anmong the drain, the gate and the video
Si griaivaT e Thet WERSFE al T aMREIARS tatTF THY v R The®
drain, the gate and the vj deo si gnal Iine.arf . .
\(,:\znn“ﬁ?ﬂﬁé‘”cﬂi’tjd”“ibr?er1 A PER C L SR storTrect B 5t &t &1 HES
ich the drain, the gatg and | de [ [
are %W%‘?:Bb?fﬂe]crf et 13 onton O%Iﬁo?%%f,y%%d&mi%“?%?#é Stbstrate,

e BV LSO T et L0 S mpency e
form Acqarding L9 end hhide Bspeetu Ofs t herMf eFRBtein each of
the pixel circuits comprises a thin film transistor

whose source, drain and channel are formed in a
polycrystalline semiconductor layer, the source being
connected to a first power supply terminal, a capacitor
connected between a constant potential terminal and

a gate of the thin film transistor, an output control
switch series connected with a display element between
the drain and a second power supply terminal, a switch
group which switches connections among the drain, the
gate and the video signal line between a connected
state in which the drain, the gate and the video signal
line are connected to one another and a disconnected
state in which the drain, the gate and the video signal
line are disconnected from one another, and wherein

a periodic variation in a property of the drive

transistor appears in a row which the pixel circuits

form.



invention, there is provided a nethod of manufacturing
a display conprising a substrate, pixels arrayed in a
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arranged correspondently with colums which the pixels
form wherein each of the pixels conprises a display
el ement and a pixel circuit including a drive

transi stor which includes a polycrystalline sem con
ductor layer and controls a magnitude of a signal to
be supplied to the display elenment, conprising

|rradlatlggcagdaﬁgr@bogstﬁggucgggé@tObflaherpwe%hna
| aser beam as a | i near beam such that a | ongitudina

di rechirent0éna thest ibradbat dddpasineibndwhifchansfacturing
position of the anorphous sem conductor | ayer

si mukt dheplisyycpmpadsatgdawstthsthetpaspixpégmpirsayed in a
parallel to each of the colums, and shifting the
f|rsmatrﬁédfa?@doﬁéﬁlFh@nSphsﬁréﬁﬁecﬁpénvé98§sﬁﬁ@nﬁﬁellnes
| ongi t udi nal_direction of the flrst rradla

F03|?Féiﬁgédg6PﬁF?ﬁ@°B@?9EFYsWéFP| E@ﬁ?cgﬁ&ﬁgtgpe pixels
ayer ccordin f th

.néemvmn PREPEn EaPRodtasaeatReehsa Cor o rhnas, (HioRg ™Y
a displ

R - e éﬁg""éf g .”nf;‘s

ar r apgg 399%%55&9&%”%%1%%@ %%@m%r%rtﬁllltlﬁ% Ricx@lc®n -
form erein each of the pixels conprises a display

el engpttapdiayRi-Xx8hdCicbettirbiisnel wdighgtadar ofea signal to be
transi stor which includes a

pol yeuystiakhi Resenkcandwiber clayentandoopmtisdng drradiating
magni t ude of
an amorphous semiconductor layer with a laser beam as
a linear beam such that a longitudinal direction of
a first irradiated position which is a position of the
amorphous semiconductor layer simultaneously irradiated
with the laser beam is parallel to each of the columns,
and shifting the first irradiated position in a
direction crossing the longitudinal direction of the
first irradiated position to form the polycrystalline
semiconductor layer.
According to a fourth aspect of the present
invention, there is provided a method of manufacturing
a display comprising a substrate, pixels arrayed in
a matrix form over the substrate, and video signal
lines arranged correspondently with columns which
the pixels form, wherein each of the pixels comprises

a display element and a pixel circuit including a drive

transistor which includes a polycrystalline



a signal to be supplied to the display elenent,
conprising irradiating a sem conductor |ayer to be
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an ion beamas a linear beam produced by using an
extraction el ectrode provided with apertures which are
arranged in a line at regular intervals such that a

| ongi tudi nal direction of an irmradi ated position which
is a position of the sem conductor |ayer
simultaneously irradiated with the ion beamis

per pgadi eghatict ereasheof ahbecent usms, aandgahilitiengt he
irradi ated position in a direction crossing the

| ongit gdynall doreet soppdietiheci thaddaspdlaposiitiment,
According to a fifth aspect of the present invention,

t her eonprpeougdédraddesphayacenapirshAycaosubsyeat &0 be used
pi xel s arrayed in a matrix formover the substrate

and VﬁdébespgﬁaPrV5ﬁéélaﬂ?aﬁ@@éC@Bﬁﬂé§ﬁénééﬁ?¢yW%than ion
colums which the pixels form, wherein each of t .
p|xeP@a@oﬁﬁrPséénﬁaal?BPQypéPQHEﬁS EVrHﬁéQ& BﬁtﬁézﬁaCtlon

fi t d |

o andsecond pove subely Leurinal b ond & PG e <o
to,.t

Epg- N SIS e e R S

thr?é%?b@ ghtegeénogrkgalgﬁbﬁepb%@@%b%t%%&ch is a position
peri o |caI y vary 1n a direction along the video

si gnglk khae swint Boaduakbat 1agef-argaudf ab@oi¥19f irradiated

| ess. Brief Description of Drawings FIG 1 is a plan

Vi ewyseheraki ¢ahl peshoMsn@gerpendicular to each of the
columns, and shifting the irradiated position in
a direction crossing the longitudinal direction of
the irradiated position.

According to a fifth aspect of the present

invention, there is provided a display comprising
a substrate, pixels arrayed in a matrix form over the
substrate, and video signal lines arranged correspon-
dently with columns which the pixels form, wherein each
of the pixels comprises a display element arranged
between first and second power supply terminals, and a
pixel circuit including a drive transistor whose source
is connected to the first power supply terminal and
whose drain is connected to the display element, and
wherein threshold voltages of the drive transistors

periodically vary in a direction along the video signal

line with a variation range of 10 mV or less.



a display according to an enbodi ment of the present
invention; FIG 2 is a sectional view show ng an

wex@npbs4of a structure which can be used for PEEIP2005/000943
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di splay shown in FIG 1 ; FIG 3 is a timng chart
schematical ly showi ng an exanpl e of a nmethod of
driving the display shown in FIGS. 1 and 2 ; FIG 4 is
a plan view schematical |y showi ng | aser annealing
carried out in manufacturing a display according to a
first enbodi nent of the present invention; FIG 5 is a

pl an vi ew schemat iggaldry pehewiiRg iicen cfopirg ieryy | ed out

i n manufacturing a display according to a second

enbodi nentr1cf. tthe speepaah ivheentsicormadnidafl@ sbows ng

pl an view schematically show ng | aser annealing and

i on dogiiaglear rcedrdinhgi homanukabpdimggtaodi $pkapresent
according to a third enbodi nent of the present

i nveanventiBast Mode for Carrying Qut the Invention
Several enbodi nents of the present invention will be
descrlbengglo@'Fﬁ &eﬁﬁpﬁlwpﬁﬁ Wé@&f@ﬁ@&%ﬂﬁ'ﬁﬁbexample of
accompanyi n dra n The sane reference nuneral s
denoPeSF%BCg& gﬁn??ﬁrbsoHEthggﬁttgleﬁéﬁpgay shown in
throFgg the dramnngs, and a repetitive
descriptionthereof will be omtted. FIG 1 is a plan

VieMISChe%%E.C@li% %h%WHﬁ%g chart schematically showing
an example of a method of driving the disblay shown in
FIGS. 1 and 2;

FIG. 4 is a plan view schematically showing laser
annealing carried out in manufacturing a display
according to a first embodiment of the present
invention;

FIG. 5 is a plan view schematically showing ion
doping carried out in manufacturing a display according
to a second embodiment of the present invention; and

FIG. 6 is a plan view schematically showing laser
annealing and ion doping carried out in manufacturing
a display according to a third embodiment of the
present invention.

Best Mode for Carrying Out the Invention

Several embodiments of the present invention will

~ be described below in detail with reference to the
accompanying drawings. The same reference numerals
denote the same or similar constituent elements

throughout the drawings, and a repetitive description



a display according to an enbodi ment of the present
invention. The display is an active matrix displ ay,
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i ncludes pixels PX. The pixels PX are arranged in a
matrix formon an insulation substrate SUB such as a
gl ass substrate. A scan signal line driver YDR and a
video signal line driver XDR arg further arranged on
the substrate SUB. On the substrate SUB, scan signa
l'ines SLI and SL2 connected to the scan signal line

dri var {fgu%]rbéhggygdirection of the pixels PX
(X—d|rect|on e scan signal line driver YDR

suppl i es ¢he. scansshgpahnlvies StheantiSh2lw shostag
signals as a voltage signal . On the substrate SUB

vi dep $igiedy | doesrdingonment eshntedihenvi déotsé gpaesent
line driver XDR al so extend in a columm direction of
the piwedtsidX. (Y-direction) . The video signal |ine
driver XDR supplies the video signal lines DL wth

vi deo si gBa¢. dFéP@ﬁ%rlSaabo%%Fl%ﬁpﬁﬁyrFﬁn@lpgﬁaVs £or

arranged on the substrate SUB. The X # PX | cludes a
dri VXS ol 28| *FBAY S DRET %%?E‘Ea%gf § QYSe%

8 8 sn.oupucon g pvloh 0..o sapee L
ConStltu%glx form on an insulation substrate SUB such as
a glass substrate.

A scan signal line driver YDR and a video signal
line driver XDR are further arranged on the substrate
SUB.

On the substrate SUB, scan signal lines SL1 and
S1.2 connected to the scan signal line driver YDR extend
in a row direction of the pixels PX (X-direction).
The scan signal line driver YDR supplies the scan
signal lines SL1 and SL2 with scan signals as a voltage
signal.

On the substrate SUB, video signal lines DL
connected to the video signal line driver XDR also
extend in a column direction of the pixels PX
(Y-direction). The video signal line driver XDR
supplies the video signal lines DL with a video signal.

Further, a power supply line PSL is arranged on
the substrate SUB.

The pixel PX includes a drive control element DR,

a first switch SWl, a second switch SW2, an output



a swtch group SWa The display el ement CLED incl udes
an anode and a cat hode which face each other and an

W@eiosMsoskayer whose optical behavi or changes apCDIRMOOTH00943
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to a current flow ng through the anode and cat hode.
Here, as an exanple, the display element OLED i s an
organic EL el enent which includes an emtting | ayer as
the active layer. In addition, as an exanple, it is
assuned that the anode is a | ower electrode, and that
the cathode is an upper el ectrode facing the | ower

el ecirode i L the aedive dayesi dderepeineen. aThsiay
e

drive contro enment DRis a thin filmtransistor

(hergi i terorEsf ertied §@ieshdsETIwvhose SR eens tf aibe
and channel are fornmed in a polycrystalline

sem gosgietOrgtayersweere, as an exanple, a p-channe

TFT using a polycrystalline silicon |ayer as the

pol ycrystahé i aesiseay cehduetbr OLBYeinesudes| preanaget pad 2
drive control elenent DR The source of the drive
cont¢athedemdni cIDRE ¢ ge condlece Bt 02Rd pdher CELBPI y2¥ PhReOSE

PSL, and the gate of the drive control elenent DR | .
conn%%?é@a%db%%%VéP%c??%@%e%fa?ﬂ%rééﬁﬁcF?o? gy?rﬁPhggéOWlng

NDI h | '

e s SR oS P R B e
swi tches  a ' i

a1 Ve EoREPRr gl ShENC BRCTRR GAt 2" of PGt T boncy o

2{:?gﬂ%%ﬁﬁ%?ggggﬁgsagigﬁ9t§5983habé9eaglt9§tﬁ@@@vé layer.
In addition, as an example, it is assumed that the
anode is a lower electrode, and that the cathode is
an upper electrode facing the lower electrode with the
active layer therebetween.

The drive control element DR is a thin film

transistor (hereinafter, referred to as TFT)
whose source, drain, and channel are formed in
a polycrystalline semiconductor layer. Here, as
an example, a p-channel TFT using a polycrystalline
silicon layer as the polycrystalline semiconductor
layer is utilized as the drive control element DR.
The source of the drive control element DR is connected
to a power supply line PSL, and the gate of the drive
control element DR is connected to one electrode of the
capacitor C. A node ND1 on the power supply line PSL
corresponds to a first power supply terminal.

The switch group SWG switches a connection state

among the drain of the drive control element DR,



connected to one another and a state in which they are
di sconnected from one another. The switch group SWG

wW@2W603840 vari ety of structures, which will bRCT/JP2005/000943
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described later. In this exanple, a switch group SWG

is conposed of two switches SW and SW2 . The switch

SW has a termnal connected to the gate of the drive
control elenent DR The switch18W or an conbi nation

of the switches SW and SW2 switches a connection

state between the drain and the gate of the drive

contyol LR DR RElNREN:dhSIGL & Tdnai ok | heya atiee video
connect to each other and a state in which they are

di scor t ed {fd o each.ihey . s ddhee s twii SWthsy are
connected between the gate and drain of the drive
contgginetei®enio e fatothanpied A svatehimgvlopen athen are
of the switch SW is controlled by, for exanple, a
scanisdgnale e d hf ien toramsan e tleelr f r dhhe hewsean grgnal SWG

line driver YDR via the scan signal line SL2 . Here,
as témn sy ch GWietuseal | strwet preharitel CTPTL hi B
i ncludes a gate connected to the scan signal line SL2,

and $owpelethdlalraf n connected to the gate and drain

of the drive control el enent especti T

swi tch SV hGSTE FEPHRNSI BoRROLT B P hTG) dgorcmposed of
signal linge .. The sw tc W2 or theconbination of

the SURtEHesC 204 %%‘ gv\y\?tches a connection state

bet ween the drai poRf shhendsi ¥ergeRthal connected to the

gate of the drive control element DR. The switch SW1
or an combination of the switches SW1 and SW2 switches
a connection state between the drain and the gate of
the drive control element DR between a state in which
they are connected to each other and a state in which
they are disconnected from each other.

The switch SW1 is connected between the gate and
drain of the drive control element DR, for example.
A switching operation of the switch SWl1l is controlled
by, for example, a scan signal which is transmitted
from the scan signal line driver YDR via the scan
signal line SL2. Here, as the switch SW1l, used is the
p-channel TFT which includes a gate connected to the
scan signal line SL2, and source and drain connected to
the gate and drain of the drive control element DR,
respectively.

The switch SW2 has a terminal connected to

the video signal line DL. The switch SWZ or the



el enent DR and the video signal line DL between a
state in which they are connected to each other and a

W@ e@b®e3ism whi ch they are di sconnected from eacPCDIIRE05/000943
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The switch SW2 is connected between the drain of the
drive control elenent DR and the video signal |ine DL,
for exanple. A switching operation of the switch SW
is controlled by, for exanple, m scan signal
transmtted fromthe scan signal line driver YDR via
the scan signal line SL2 . Here, as the switch SW2,

usedcbsipi A8t Poghgnnehe Thli wWBheB bngl Hd@ssA1gaketches a
connected to the scan signal line SL2, and source and

dr ai BogpBREEHRIst OtE hectwaen ohet Headni w€ that delive control
el ement DR and the video signal |ine DL, respectively.

The eltpehtcDRt and shet thdSWBsagdaihéidesplapeshemsantd state
OLED are connected in series between an out put

t er minawvhofht heedr bve eonneetedl EreRRCDROARABraa8€cangtate
power su .I el ement ND2. Here, as the switch SWB,

usedinsw chbﬁﬁeﬁr¢F¢l%ﬁPEHePﬁ§9uéé@m eg&feother.

ted t th | ]
Grai n- conReet GHLEG0 REZaRA, OB oEhE aPFYA Eent s Siain of
?nggg?l5Rﬂangﬁggg§?d§%%&et%eDQI%ggﬁﬁg%l%ﬁégg QEERal line

el ec L'CfB tg%gkﬁatOf kh w@%@%&nﬁuggg¥akg6ﬁlg%ltH@ZSM%tch

set [ower of the power “supply term nal
'n ”Igbq% e a%h%row@d%&putfoqcoe%%lsew tChcSWB sangatihe

|Sp ay e ement Dar e Connected in series in this
ordeﬁrﬁﬁ%ﬁ@%@eﬁh@r@ﬁatﬁeoﬁcbﬂesd@hﬁ& aanfkr olrieleem@mR via

DR and the second power
the scan signal line SL2. Here, as the switch SWZ,
used is the p—chanﬁel TFT which includes a gate
connected to the scan signal line SL2, and source and
drain connectea to the drain of the drive control
element DR and the video signal line DL, respectively.
The output control switch SW3 and the display
element OLED are connected in series between an output
terminal of the drive control element DR and a second
power.supply element ND2. Here, as the switch SW3,
used is a p-channel TFT which includes a gate connected
to the scan signal line SL1, and source and drain
connected to the drain of the drive control element DR
and an anode of the display element OLED, respectively.
In addition, it is assumed that an electric potential
of the power supply terminal ND2 is set lower than that
of the power supply terminal ND1. In this example, the

output control switch SW3 and the display element OLED



supply terminal ND2 . The connection order may be
reversed. The capacitor Cis connected between a

W@ oovsN303e4 pot enti al term nal and the gate of tPET/dIr2005000943
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control element DR Here, as an exanple, the capacitor
C is connected between the node ND on the power
supply Iine PSL and the gate of the drive contro

el enent DR However, the constant potential term na
to which the capacitor Cis connected may be
electrically i nsul ated fromthe power supply line PSL.

That, | L heLs consi@ntepofentihBs &LdEH NBétween the drain
electrlca y insulated fromthe power supply line PSL

my be | bzede asohheo BboVensies chR betd const aatond power
electrical potential termnal. FIG 2 is a partia

Cr 0SSuSETY | barahesd Ngdan eRawptennécalshracdar emahi bh
can be used for the display shown in FIG 1. A's
showeversdé® 2 , an undercoat |layer UC is arranged on

a main surface of the insulation substrate SUB. A s

t he under €bat ceRgel Lok, Cf éQaﬁﬁFEedabﬁEW??Pa§eFonStant
structure of a SiN x |ayer an Si g
||kep@iaﬁn‘béabséarmma%h%n%na%‘?c%%el 35 JF %ch*—”éve t88erol
patterned crystalline silicon |aye S.

a Fo? yeF§R ?P¥|neﬁgﬁﬁic%ﬁdﬁ%tg?awgée¥ $%é589g89 €%is
polycrystallin 0 c I r r

by, Fort g Wﬁ%ﬁ Eﬁ%o&?%@ ﬁé?hogciﬁe BQEgngﬁgply
anDrfDQgSPéﬁnhﬁangﬂgt85t5a8§rth§ fergedcontrol element DR.

However, the constant potential terminal to which the
capacitor C is connected may be electrically insulated
from the power supply line PSL. That is, another
constant potential terminal electrically insulated from
the power supply line PSL may be utilized as the above
described constant electrical potential terminal.

FIG. 2 is a partial cross section showing an
example of a structure which can be used for the
display shown in FIG. 1.

As shown in FIG. 2, an undercoat layer UC is
arranged on a main surface of the insulation substrate
SUB. As the undercoat layer UC, for example, a
multilayer structure of a SiNy layer and a Si0p layer,
or the like can be used.

On the undercoat layer UC, a patterned
polycrystalline silicon layer is arranged as
a polycrystalline semiconductor layer SC.

The polycrystalline semiconductor layer SC can be



on the undercoat |ayer UC. The anorphous sem conduct or
| ayer can be forned by, for exanple, a plasma CVD

W@ REQVBIS4pl asma enhanced chemi cal vapor deposiPCD2005/000943
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For exanpl e, the anorphous sem conductor |ayer can be
formed by the plasma CVD using silane gas as row
material gas . Next, the anorphous sen conductor. |ayer
is subjected to a fusing and regrystallization
process, and then patterned. For the fusing and
recrystallization process, for exanple, a |aser

anneal g s g AN SELIRI, 1AReTE SUG B G

exci mer can be utilized. In addition,

phot ol i t hogr aphya@nshetshb g can demdtdétézetafjeor is formed
patterning of the sem conductor |ayer. As described

abows, dthe Wwigst@dt Nea wen tbnditoranayereusGemeconductor
obtai ned. In each sem conductor |ayer SC, forned are
sourley s arah dvai foined ke TTRT sHATehl @r e SPEREER fF O

each other. A region CH between the source and.draip

D i n( RE{E/ Rerd bowitruct il iR rciii @@ LisePde eRARhnEPD -

The s S and drain D be_formed. b i
| on ROPIGEIR LT o Fat 8 GRIGNET | B TaRGrC Het b o8 S

a mask. _An i beam used_in [ opj e

o TS AP AT e P SN OB 08P e <o
impurity acti ion may be carried out at any stage
afté?aF%%laoiﬁgéif necessary.Prior to formng the gate

%:’T, i Pogfgggﬁgt{lggg}g?ﬁg?ghésﬁb@bﬂdM@tb@g@agert he
subjected to a fusing and recrystallization process,
and then patterned. For the fusing and
recrystallization process, for example, a laser
annealing using an excimer laser such as a XeCl excimer
laser can be utilized. 1In addition, photolithography
and etching can be utilized for patterning of the
semiconductor layer. As described above, the
érystalline semiconductor layers SC are obtained.

In each semiconductor layer SC, formed are source
S and drain D of the TFT which are spaced from each
other. A region CH between the source S and drain D in
the semiconductor layer SC is used as a channel.

The source S and drain D can be formed by carrying
out ion doping with a gate G described later being used
as a mask. An ion beam used in the ion doping may be
a linear beam or may be a planar beam. In addition,

impurity activation may be carried out at any stage

after ion doing if necessary.



out for the polycrystalline sem conductor layer. In
this case, the ion doping is carried out by using a

WO pweasosieam as an i on beam for exanpl e. FurtPEr/JP206000943

10

15

20

25

doping for formng an LDD (lightly doped drain)
structure may be carried out. A gate insulator G is
formed on the sem conductor layer SC. On the gate
insulator A, a first conductorgpattern and an
insulation filmll are sequentially formed. The first
conductor pattern is utilized as the gate G of the

TFT, a figst, Ieltecﬁ f I(Saﬂofthéhjy\m ®f iheccapactdofeulate
na

, the scansig or a wire for connecting

therg ﬂHké%HBﬂd‘HblﬁJﬁ%ldﬁﬂﬂﬁﬁlﬂﬂwflﬂdnIdopﬁn@tiéld&ﬁkled
as an interlayer dielectric filmand a dielectric

| ayeyutofrdhe eapssi oty $Eal Wt omghi FGlut adepl gy sr .
only the switch SWB as a TFT, there can be used a

strunt wel sicddey tioe then dafpire swicahr W8 ¢of by usmg
anot her TFT which is- included in a pixel circuit,
exarpllgnadie sein chesaSWommMESWR T tHePBr1Se C%‘ﬁ%?}b‘Fr'

elenent DR, or alternatjvely, a TFT jn t
si grisin dRORERY XERE aFRIFTHNY HP Jedih E}Jg%‘g?ffl’l %%p%ﬁgi gezin)
YDR as well. A second condu tor, pattern is fornmed on

t he ??ﬁ%ﬁ?ﬂ??ﬂW?Ylm$l?arﬁ%% s¥&bhd conductor pattern
is utiliz fd aégalﬁgH %E ?ec?t{gd Eﬁéda Hfé Q semlconductor

el ectrode secon rode not s t he

i &Lttt gn B e e s
sourger ehectf9deaSEinsulation £ilm I1 are sequentially
formed. The first conductor pattern is utilized as the
gate G of the TFT, a first electrode (not shown) of the
capacitor C, the scan signal line SL, or a wire for
connecting them. In addition, the insulation film Il
is utilized as an interlayer dielectric film and a
dielectric layer of the capacitor C.
Although FIG. 2 depicts only the switch SW3 as
a TFT, there can be used a structure similar to that of
the switch SW3 for another TFT which is included in
a pixel circuit, for example, the switches SW1l and SW2
or the drive control element DR, or alternatively,
a TET in the video signal driver XDR and in the scan
signal line driver YDR as well.
A second conductor pattern is formed on the
insulation film I1. The second conductor pattern is

utilized as a source electrode SE, a drain electrode

DE, a second electrode (not shown) of the capacitor C,



and drai n el ectrode DE are connected to the source S
and drain D of the TFT via through holes forned in the

wo p®ahssion filnse G and I1. An insulation filPCWPP20054000943
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a third conductor pattern are sequentially formed on
the second conductor pattern and the insulation film
Il. The insulation film1l2 is utilized as a
passivation filmand/or a flattening |ayer. The third
conductor pattern is utilized as a pixel electrode PE
of each organic EL el enment OLED. Here, as an exanpl e,

t he \pixe); Rledirpde B is msswmrd dowde ap@npdeinesL, or

the it nsulation film 12, a through hol e conmuni cati ng

Wi t i the dradi &leddode; Bhaonnatteddurddes @i mode SE
of the output control switch SWB is provided for each

pi xelndPHrHachk picetodd aift raoce REcovErd o sibewadlrce S
and a bottom of the through hole. In this nmanner, each

pi xelndkeldstimode ¢ Woniedd edia chtrudr Jinles ofoxmed in the
out put control switch SWB via the drain el ectrode DE.

An imsullatti ey seperat@F angetl Sl is formed on the
insulation film12. Here, n exa | t hoygh, t he

i PSUl at | n@?@b%\?]a%%%oql a@%}rﬁ%[?h%%d agpnjli}'l?ﬁ(?afl%?ggcmr
struct i i c i
StTucture of an 1191980] ¢4 gl afi ol el SLL AN Bfluccor

| . e |norgfan| c I nsul at
oy G o T RO e 201 s al g
the pixgli2l goth008i P& a5 a passivation film and/or
a flattening layer. The third conductor pattern is
utilized as a pixel electrode PE of each organic EL
element OLED. Here, as an example, the pixel electrode
PE is assumed to be an anode.
On the insulation film I2, a through hole
communicating with the drain electrode DE connected
to the drain D of the output control switch SW3 is
provided for each pixel PX. BEach pixel electrode PE
covers a sidewall and a bottom of the through hole.
In this manner, each pixel electrode is connected to
the drain D of the output control switch SW3 via the
drain electrode DE.
An insulating separator layer SI is formed on
the insulation film I2. Here, as an example, although
the insulating separator layer SI has a multilayer
structure of an inorganic insulation layer SI1 and an

organic insulation layer SIZ2, the inorganic insulation

layer SI1 may be omitted.



In the through hole of the insulating separator |ayer
SI, an organic layer ORG including an emtting | ayer

w0 g00depissi t ed on the pixel electrode PE. The ePCT/gR20¢5/000943
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| ayer is, for exanple, a thin filmincluding a

| um nescent organi ¢ conpound which emts |ight of red,
green or blue. The organic |ayer ORG can further
include, for exanple, a hole injgction |layer, a hole
transporting | ayer, an electron injection |ayer, an

el ectron transporting layer and the like, in addition

to the organigeemhtti R9: hgy8kpaEaehrolalBe kayersthrough
included in the organic | ayer ORG can be forned by,

for gxagple, rarm@skaevappsal tdgnt echbhgueinelaglienkjetie PE.
techni que. A common el ectrode CE is arranged on the

i nsufatthg sepanghonolayef Sheahdsthetbngasepakager layer
ORG. The common electrode CE is electrically connected

to aBlel eotoodenikrbayehi GRGsénebydangt e ABHELADY, layer
via contact holes (not shown) forned in the insulation,
filmsldeppaitadurnt FoR Pk 121e6RdCERe Ensullhei RELTEING
separator |ayer SI. Here, as an,exanple, tge ¢conmmon

el ect?¥EE EF i §CRsSHRBELIE0 Bet3lBa Egﬂe?nﬁ B BFg&ni c

e b ok 2o RTROSE L B e gl 80 3 B <o,

o PUPLent P8, SUBEL SRR L8, Pagsebge! cate s

Sepaﬁﬁ&?ﬁdgéy?BrSéxgﬁﬁ§ELtHtEOQE ahh@¥tion layer, a hole
transporting layer, an electron injection layer, an
electron transporting layer and the like, in addition
to the organic emitting layer. Each of the layers
included in the organic layer ORG can be formed by,
for example, a mask evaporating technique or an inkjet
technique.

A common electrode CE is arranged on the
insulating separator layer SI and the organic layer
ORG. The common electrode CE is electrically connected
to an electrode wire, which serves as the node NDZ,
via contact holes (not shown) formed in the insulation
film I1, the insulation film I2, and the insulating
separator layer SI. Here, as an example, the common
electrode CE is assumed to be a cathode.

Each organic EL element OLED is composed of the
pixel electrode PE, organic layer ORG, and common
electrode CE.

In this display, the substrate SUB, the pixel



substrate. As shown in FIG 1 , the array substrate
can further include the scan signal line driver YDR

wW@nwensis44/i deo signal line driver XDR, etc. FIECT/BP2065/@0943
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timng chart schematically showi ng an exanple of a
met hod of driving the display shown in FIGS. 1 and 2 .
In FIG 3, the abscissa represents a tinme, and the
coordi nate represents an el ectpiyjc potential or a
magni tude of current. Further, in FIG 3, the

wavef orm denoted by "XDR output (lout)" represents a

currd tct"kfbicﬁé“ ]_JEhe m\g %éllg{@r]ddsnﬁi dyd hete X drk esnd

fl owthrough thé video signal |'ine DL, the waveforns

dengtied s 1Sl1 R etddd Gt entjed "sansbriSlix el ectn iarray
potential™ represent electric potentials of scan

si gnalpddmnase SLiaanthSh?, i e8pectl vethg archy heubstrate can
wavef orm denoted by "DR gate potential" represents a

gat ecipattent i alclofdd henalrscen corgnal elwgedii e YDR and the
According to the nethod of FIG 3 , the display shown

in RtiGRo IsgnkR e rdsierehyXihe #%6F1 owi ng nmethod. In

the case of displaying sonme gray |evel op,an h pi xel

PX, duringl@- peridd o?l%@%cgb%%ttﬁ%hﬁ?ﬂgb?‘?(%ﬁ P§£°Wlng
i.e., the mth row selection period, for, ex t :
el e i PR AP a2 Fre e ¢ ndléjr\é%%? {}?%e I:Df?% Bfioun in
firs anged from a second el ectric potential which
makeélcgﬁe gv\ﬂ%h?SV\B ON state to a first electric

potent! al (kg8 nekegnthg,sulbeh FUB:CEEnetaketine, and

the coordinate represents an electric potential or a
magnitude of current. Further, in FIG. 3, the waveform
denoted by "XDR output (Iout)" represents a current
which the video signal line driver XDR makes flow
through the video signal line DL, the waveforms

denoted by "SL1 electric potential"™ and "SL2 electric
potential" represent electric potentials of scan signal
lines SL1 and SL2, respectively, and the waveform
denoted by "DR gate potential" represents a gate
potential of the drive control element DR.

According to the method of FIG. 3, the display
shown in FIGS. 1 and 2 is driven by the following
method.

In the case of displaying some gray level on
an mth pixel PX, during a period of selecting the mth
pixel PX, i.e., the mth row selection period, for
example, the electric potential of the scan signal line

SL1 is first changed from a second electric potential



opening the switch SW8 (non-conducting state) . The
followng wite operation is carried out during a

Wawriose3q3e+ i od i n which the switch SWB i s openeRCT/Iiaes/000943
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is, for exanple, the electric potential of the scan

signal line SL2 is changed froma third electric

potential which makes the switches SW and SW2 OFF

state to a fourth electric potasial which nakes the
switches SW and SW2 ON state, thereby closing the
switches SW and SW2 (conducting state) . In this

manngl; ot Nea gt eclod diner &k | wes comt soht el eseat tDRst t&Bectric
drain of the drive control elenent DR and the video

Si gnsdt &1 ea Dlwiad €h oRRest etk t 9w bheh aBiwd heFF $bathj sthereby

state, the video signal line driver XDR supplies the
sel espetlipg xehe P ¢h SYi teonscgndhciingt heavetleo The
signal line DL. That is, by nmeans of the video signal

dri verl XDRina Ut tenepe DRELPR hRde FF oA PBin ?‘Hélbav\érwrlte
supply termnal NDI to the, video nal line DL. The

nmagnd ¢ Eided %nt‘ﬁ]él%}&r?lé‘ﬁtS‘f’bﬁ?hc%wgegﬁoﬂﬁgn? “t he

magni tude_of a, dri curren

fl
di spl ay elBAEntSoL o?xf‘ﬂgﬁ-gm gﬁ'{ee%l g& Pgogentlalaof
gfay5¢$;ggaag ?s?giSflﬁgengnlghghgsgsat@gomléeLhE§d

By c i STWite opera f he

potegi%g% héggeg£5¥f HﬂEﬁoﬁaﬁégngﬂé QBltéh@gtSW& nd SW2

val ue current out | ows between the source
and hp drain. Nex, f&QEt§X§M@E€r1Ehﬁo@bﬁ@ﬁé&Cwhlch makes

potential of the scan signal line SL2 is changed from

the fRUErthitches SWl and SW2 ON state, thereby closing
the switches SW1 and SW2 (conducting state). In this
manner, the gate of the drive control element DR, the
drain of the drive control element DR, and the video
signal line DL are connected to one another.

In this state, the video signal line driver XDR
supplies the selected pixel PX with a video signal via
the video signal line DL. That is, by means of the
video signal driver XDR, a current Iout is made flow
from the pdwer supply terminal ND1 to the video signal
line DL. The magnitude of the current Iout corresponds
to the magnitude of a drive current flowing through the
display element OLED of the selected pixel PX, i.e.,

a gray level to be displayed on the selected pixel PX.
By carrying out this write operation, the gate
potential of the drive control element DR is set at

a value when the current Iout flows between the source

and the drain.



electric potential to the third electric potential,
t hereby opening the switches SW and SW2

W@ pwnosnsduct i ng state) . That is, the gate of PCEHIRMOOIBOI43
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control elenent DR, the drain of the drive contro

el ement DR, and the video signal line DL are
di sconnected from one another. Then, in this state,
the electric potential of the s@gan signal line SLI is

changed fromthe first electric potential to the

second el ectric potential, thereby closing the output
control syiteh BYB £5QRPUE]S i Pge SéBEE)ricApstenseribed
above, by the wite operation, the gate potential of
the ghd ve-£0Ns 1 ha Bl ENRALSDR 1s sletnaéd af vahuehahfohrth
makes the current lout flow The gate potential is

mai né bd e anpdtetheadwi ¢ chies SW rdnel Sver aeepetesedal,
Therefore, during an effective display period in which
t he Svitehy SBensngl bRedswht dreéveSEhrreAt SWAosBON -
magni tude corresponds to that of the current

)

| out |
f | ovgontineughgt RE2BRSpl afeF ehent LEREBRt§hel dF &Rl YL Ve

I t OLED di spl I I Lch
o RO hEGhi PLBBCEE DR BRFVRrtbirBh TA G hee BaBnio!

CesctiRg gy bl LhE FRa8qMELEa L e flh SRl e

acco? IS driv rrving

nEth?f%?é?Eégﬁea frEHeBSeiﬁn?t98§$IbﬁhEB¥ thathstreakse,

par a o the scan signal Tines SLI and SL2 appear
at f@g&:éieb{%k%xebﬁeheiéldbfeeheogcahogggha@vma@ SLl is

si gna I ne s aresult of investigating the

causgnh@hgsdchrsfr eaksritkbe presentci pveshetahasof airdsecond
electric potential, thereby closing the output control
switch SW3 (conducting state).

As described above, by the write operation, the

gate potential of the drive control element DR is set

at a value which makes the current Iout flow. The gate

potential is maintained until the switches SW1 and SW2
are closed. Therefore, during an effective display
period in which the switch SW3 is closed, a drive
current whose magnitude corresponds to that of the
current Iout flows through the display element OLED.
The display element OLED displays a gray level which
corresponds to the magnitude of the drive current.

As has been described above, in the case where
the display according to a prior art is driven by the
driving method of FIG. 3, there is a possibility that
streaks parallel to the scan signal lines SL1 and SL2

appear at regular intervals in a direction along the



out that, anong rows and col utmms which the pixels
form the properties of the drive control elenent DR

w0 poopasasicul ar, threshol d vol tages peri odi cal | BC/&Ir2903/000943
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the columm which the pixels PX form This is described
in detail below For exanple, consider a case in which
the sane gray level is displayed on a pixel PXin nth

row and a pixel PXin (mtl)th rpgv which are connected

to the sanme video signal line DL. In this case, an

out put current |lout of the video signal line driver

XDR gdupbpgsagueiteiperbpd fag hheepiixel oPXihRellh ge@Wng the
is equal to an output current |out of the video signha

| i necduk¥er s XPRHUELRgagsW khe peesedtf anveheopi kels BPXund
in (mtl)th row In the nethod of FIG 3 , immediately

af t eouthehend afnohbhe rawist anpecbadmher whhehpithel pRXeills form,
nh row, the gate potential of the drive contro

el emehe PRoprckidedoifnthRatrpiveeoRRrpd expaensdd DRo Ba

set at a value V% (m which nmakes the current | out ,

f | owpbetheuhatrhe thsgrbelangodiaphsoPerheddrpdd YedRtworn the
elenent DR Simlarly, .imediately after .the end of , .
the GPLEBNPERIGHE £5F PRESHEXER BRI (ﬁ%ﬂftﬁsr8ﬁsﬁﬂh?ed n
gate ggteﬁtkal of the drive control elenment DR

i ncl B3&81n EHSY ‘pi xel PX is expected to be set at a

val ue Vg( E‘é]r) e\é\é%im qenalﬁg)%stilgi%rc%r (et LUt Hil @Wihe same

bet ween t source and drain of the drive contro

o TIPS LD e CaRe JhRE L by o st <
pixel PX in (m+l)th row which are connected to the same
video signal line DL. In this case, an output current
Iout of the video signal line driver XDR during a write
period for the pixel PX in mth row is equal to an
output current Iout of the video signal line driver XDR
during a write period for the pixel PX in (m+1)th row.

In the method of FIG. 3, immediately after the end
of the write period for the pixel PX in mth row, the
gate potential of the drive control element DR included
in that pixel PX is expected to be set at a value Vg (m)
which makes the current Iout flow between the source
and drain of the drive control element DR. Similarly,
immediately after the end of the write period for the
pixel PX in (m+l)th row, the gate potential of the
drive control element DR included in that pixel PX is
expected to be set at a value Vg(mt+l) which makes the

current Tout flow between the source and drain of the

drive control element DR.



the (mtl)th row are different fromeach other in the
threshold voltage Vth of the drive control elenent DR,

W b@ensitse4 pot enti al of the drive control el enePCT/DR005/000943
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included in the pixel PXin (mtl)th row cannot be
precisely set at Vg(mtl) during the wite period due

to the influence of the parasitic capacitance of the
video signal line DL. As a resuylit, the pixel PXin nmh
row and the pixel PXin (mtl)th row are different from
each other in a magnitude of the drive current.

Accor di n%év@e%‘ﬁ ':[We%égé‘éé@ml@éré hendresehént ITout is
inventor, in a display in which a streak-Iike display
UNeVERHIESS OF S, patd hought Hdentdd) emeningi &ee spPXel nin
each row are substantially equal to each other in
prope&td i @srOfth heowrave coffendntel BnenteDRy dtleer thethe
threshold voltage Vth and the nobility, the adjacent

pi xetlsrévhdd eazht et uviph pef | Bk carivye v%‘?lyt}"ﬁlt féement DR,

threshold voltage Vth of the drive control rrent

% biote SEEF’CQ r&o’%w’@éﬁblﬂfv‘éﬂl%a@@‘(ﬁ hC%%r?he IB?’PFD&?
is |s ecausethe stre parallel. to the scan

si gnErCHidRs Bi %%dpSE% %%S ar gﬂJ’Ja E}ilsf)?‘g\y FREGE 58

regul ar |ntfrval D N s:t(ljggl | opgt 1¥éd58rlod due to
si gn3f SF+He SThet pF 858nt’ i AVen % r
'nveé%g?gﬁggT%ng SQH? ?%rggftggr&g é@lgéﬁb@ngg E%E video

thre age e drive control el enent

ggb:$}$9£f of thethreghobd, yolt pger¥ehpaRd1t B® in mth row

y. As a result, the present inventor has found

out gﬂétthénpiﬁglcﬁﬁelﬁf(m+1)th row are different from each
other in a magnitude of the drive current.

According to the investigation of the present
inventor, in a display in which a streak-like display
unevenness occurs, although the adjacent pixels PX in
each row are substantially equal to each other in
properties of the drive control element DR, i.e., the
threshold voltage Vth and the mobility, the adjacent
pixels PX in each column periodically vary in the
threshold voltage Vth of the drive control element DR
or both of the threshold voltage Vth and the mobility.
This is because the streaks parallel to the scan
signal lines SL1 and SL2 appear on a display image at
regular intervals in a direction along the video signal
line DL.

The present inventor further investigated the
reason for the periodic variance in threshold voltage

Vth of the drive control element DR or in both of the



form ng the polycrystalline sem conductor |ayer SC of
the drive control elenent DR by |aser annealing the

w@rmespsisus semi conductor |ayer, a periodi c varP@nIrR005/000943
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occurs with the threshold voltage Vth and the nmobility
of the drive control element DR FIG 4 is a plan view
schematically show ng | aser annealing carried out in
manuf acturing the display accorgding to a first

enbodi nent of the present invention. FIG 4 depicts an
i nsul ati on substrate SUB with sem conductor | ayer

bef of &, brokeq %819a5@3b¥ﬁd9§& €hephays1ity . FI&s 4 result,

the alternate [ ong and short dash line LO represents a

partiRE gresehbeihi-88tofhBksi BouAdpenti bhatf Lhethe case of
i nsul ati on substrate SUB shown in FIG 4 which is

sur r egadedg byné hpoalteysatelinagsanticehdnttdashalemeSC of
LOis utilized for the display. In FIG 4 , of a main

sur face dfitbecsubsbtacéeBeBtoBRwWAYchashe annealing the
sem conductor layer SCis forned, the area surrounded

by tawodabhed FemécPndpeppEséAYSTan?aP8aIRALENVAELIANCE

si mul t aneousl éﬁi rradiated with a ]tngser

| i neafcBBanTiFhether AP PPRCAF B84 gﬁsgggﬁgflgsﬁggnglogﬁlity

ot AP EnEAF] HEsRapeR 6P IbALaYEREPE T egi on 1 n & Bl ane

then 801 8500 (16 €A ORR LM fcalay onoring, loser

genegﬁhgglgﬁsdcarried out in manufacturing the display
according to a first embodiment of the present
invention.

FIG. 4 depicts an insulation substrate SUB with
semiconductor layer before broken into individual
displays. 1In FIG. 4, the alternate long and short dash
line L0 represents a part of a scribe line. That is,

a portion of the insulation substrate SUB shown in
FIG. 4 which is surrounded by the alternate long and
short dash line L0 is utilized for the display.

In FIG. 4, of a main surface of the substrate SUB
on which the semiconductor layer SC is formed, the area
surrounded by the dashed line L1 represents an area
which is simultaneously irradiated with a laser beam as
a linear beam.

The term "linear beam" used here means an energy
beam capable of simultaneously irradiating a straight
line-shaped or band-shaped region in a plane

when radiating the energy beam from a direction



I'n this enbodi ment, during |aser annealing, as shown
in FIG 4 , a longitudinal direction of the area

ngﬁmmdaed by the dashed line LI and Y-directPOnJP2005/000943
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i.e., adirection of the colum which the pixels PX
form are equal to each other. Further, the area LI
irradiated with a laser beamas a |inear beamis noved
in a direction crossing the Y-disrection, for exanple,
in X-direction (a direction of row which the pixels PX
form . Typically, the location of the |linear beamis

;ié%%b%@aﬂ%&%ﬂﬂ%ﬁ?&%@e%%ﬁ%ﬁgﬁra%% the subsld,ate YBomlly

age continu noves W th respect to the linear
beamscyn the nmeantime, irradiation of each anorphous
sem conductor layer with a laser beamis carried out
during a mperdrad idht atere r elating Ispeed ofnesliaser as
beam with respect to the substrate SUB, i.e. a scan
speethdvs Shalile. HMowevedrongdittuids rexdt rmsak idiTt fafoife tarea
mai ntain the power of the |aser beamto be al ways ,
constiamouridedgénertdle darddcaddmenddmapshel~ Pergodion, -€-v
cally fluctuates. Thus, a |aser beam exposure
periaodilld—”ecﬂ@{qfi A it AV HoviThg rpelrfiefjv%h%? f%ré“’ are
area LI, i.e., the scan direction. A laser ; .
gxPlc%q}%ael dfo t%%ﬁﬁﬁlﬁ‘fe‘us Eg ion duts oarr?aasgrgrradlated
i nfluences .a crystal grai i f nol talline
seni'to L?ctjoarsﬁ%;beerar%% o rg]t lenzeﬁaulgbbeérénlgfl%? y%?\g%é djgi‘1 eé(l:t s

\%I Hz;igreeg“{)traiiorrhobl |ty'rri(l) S%}héer%%é%%r}'grﬁf "eeahplel in
X-direction (a direction of row which the pixels PX
form). Typically, the location of the linear beam is
fixed in an annealing device, and the substrate SUB on
a stage continuously moves with respect to the linear
beam.

In the meantime, irradiation of each amorphous
semiconductor layer with a laser beam is carried out
during a period in which a relative speed of a laser
beam with respect to the substrate SUB, i.e. a scan
speed is stable. However, it is extremely difficult to
maintain the power of the laser beam to be always
constant. In general, the laser beam power periodi-
cally fluctuates. Thus, a laser beam exposure has a
periodic distribution along a moving direction of the
area L1, i.e., the scan direction.

A laser beam exposure of the amorphous semicon-
ductor layer influences a crystal grain size of the

polycrystalline semiconductor layer SC or the number of



el ement DR depends on the crystal grain size or the
nunber of crystal defects. Therefore, in the case

wWob@se3@44 aser beam exposure has a periodic  PCT/JP2005/000943
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di stribution along the scan direction, the threshold
voltage or nobility of the drive control elenent DR
periodically varies along the scan direction
correspondently with the periodigc distribution of the
exposure. Thus, unlike the nethod showmn in FIG 4
when the | ongitudinal direction of the area LI and

X-diérgl?reg{] Meald g%‘@dtﬂ\ét £0¢h Ot ek r AEE. V\'hfﬂ éﬁgltlon,

scan ion 158 ned as the Y-direction,
t hr eghol ¢, vol{ goe %1%'@% yln@isllf@ydcﬁfv’@h§0@fiﬁé control
elenent DR periodically varies along the Y-direction,

. e.gldhencobrinesbr@stbontiod thespaXegrPXo shzet berthe
mords the threshold voltage or nobility of the drive
contm@mb@fe@fnérﬁﬁtwbrd®ﬂecb$ly Viaerefont ongnt heevides
signal line DL. As a result, due to the influence of
t he w®¢35|albasapab$amneép©$urﬁeh@$d@oP§F§ﬁ§¥CI@hétE%butlon
the streaks parallel to the scan signa
SL2 abpearte acem spiagckhale Ekler*éga?a?o} t%??léﬁgeu RE
a direction alon%%the video s

I .
Con i Phncnf et i e SHohECTnekrEEng PR Hegiodioatly
periodi ¢ var th Id N ;
e I N
does, not aEE 50'819t?%589358n8?|9H8 LRgo¥(,deosi gnal

l'ine area a power distribution
of a lase&hQ@?”hhm1kgeth@nﬁbkﬁgﬁn%hown in FIG. 4, when the

longitudinal direction of the area Ll and X-direction
are aligned with each other and when the scan direction
is defined as the Y-direction, the threshold voltage or
mobility of the drive control element DR periodically
varies along the Y-direction, i.e., the column
direction of the pixel PX. 1In other words, the
threshold voltage or mobility of the drive control
element DR periodically varies along the video signal
line DL. As a result, due to the influence of the
parasitic capacitance of the video signal line DL,
the streaks parallel to the scan signal lines SL1 and
SL2 appear on a display image at regular intervals in
a direction along the video signal line DL.

In contrast, when the method shown in FIG. 4 is
used, a periodic variance in threshold voltage or
mobility caused by a periodic fluctuation of laser beam

power does not appear in a direction along the video



direction of the area LI is extrenmely small
Ther ef ore, when the nethod shown in FIG 4 is used, it

w0 2000038ibl e to prevent the streaks parallel tBCT/RE2005/000943
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scan signal lines SLI and SL2 from appearing on a
di splay image at regular intervals in a direction
al ong the video signal line DL. Wen the nethod shown

in FIG 4 is used, a periodic vaiance in threshold
vol tage or nobility caused by a periodic fluctuation
of | aser beam power appears in a direction along the

scan E%HQ9'1£589§L5L|FQPQh§%? inTﬁﬁeséﬁgékL§baFﬁﬁower

disp? unevenness i s caused by the fact that e

threghet diyetiagesrof 1heedrbyemcont tnk ebageatdDRaare
greatly different fromeach other between the adjacent

pi xelisr&X: dbangrt brevadea sighal ekbnemBPly Fhadl.by

using the method shown in FIG 4 , it is not possible

for Thersfoeakswpanathel mebhotleshpdroisi §hal Ki he peed, it
to periodically appear on a display inage in_a

di retsi ppsalbhg thepsednnsi ghal sSkraa¥ssprrahgesLdo, the scan
Next, a second enbodi nent of the present  invention,

wi | | ShangéseinBadSlAs2BeserrbEdOPr 8PP6asiyd PR araéﬁplay
to regul ate a thrishotd volti e, of tﬁe TFT. ionldo i@g

i s ciPRPEd2buFeEBlaFhepGIye gsﬁﬁlﬁi &TSER eBnductar T

| ayer ., SC. However,.in cordance with this process as
meIIYé§ﬁ8rF88P8 v%%?gn@é'in t hreshol d vol tage occurs.

In particybar, (Hi HetALLARESHACIW F1ich Uhg sCagsedshere
periodic variance in threshold voltage or mobility
caused by a periodic fluctuation of laser beam power
appears in a direction along the scan signal lines SLl
and SL2. The streak-shaped display unevenness is
caused by the fact that the threshold voltages of the
drive control element DR are greatly different from
each other between the adjacent pixels PX along the
video signal line DL. Thus, by using the method shown
in FIG. 4, it is not possible for the streaks parallel
to the video signal line DL to periodically appear on
a display image in a direction along the scan signal
lines SL1 and SLZ.

Next, a second embodiment of the present invention
will be described.

As described previously, in order to regulate
a threshold voltage of the TFT, ion doping is carried
out for the polycrystalline semiconductor layer SC.

However, in accordance with this process as well,



the following nmethod is used. lon doping is carried
out by ionizing a doping gas such as, for exanple,

w®2ig/oans4PH3, by a pl asma di scharge, and appl yPemJIrR2005/000943
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voltage to an extraction electrode to accel erate and
implant the ions into the polycrystalline

sem conduct or |ayer SC. The ion beam nmay be either a
pl anar beam and a |linear beam $g& the case where

di mensi ons of the substrate SUB are conparatively

| arge, in general, a |inear beamis produced as an ion

beanébéggakggca9a§§55@%tHﬁntﬁkgghbggevW@EEGei%ccurs.

provid apertures arranged in a line at regul ar

I nteryabsrrapdian,i thadi ahedapesi bcenrks ighichtedase ahere
direction crossing a longitudinal direction of an

i rraghat gd1abeanghinehihios a8 ased.irradiated with an

ion beamto carry out ion doping. In this enbodi nent,

a streak- Shapedpdingplisy carevedness daused Uninearer Worg ng
out such an ion doping is prevented fromoccurrin

FI G g5si sughpkan oewegenerari BaFloy °$h&Risng PivoR Ggﬁﬁﬁ@
carried out in manufacturing the display according. t.o
the SéE66RArERh0ANREARPPY 1R 2pFRLERLS MPeft G ETAyTLON
FI G ,.0f a main surface of the sybstrate SUB on
mhicﬁi?ﬁgrggﬁi$8n&E@F&Frﬁgﬁe?ngclp?%ﬁgkng € PRESarEL°
surrounded .by th d_Li represen :
ar eawhitc ﬁoilé’%sFiyr?%aﬁgﬁg%us?le&;}lq??béélicgt%é:dsl% B 35 ofhe fon

E?éﬁbgﬁﬁambbn%%req%%%ka% %l@%%&tb%%HFE%%:aFQHEQ%&vHéém.
In the case where dimensions of the substrate SUB
are comparatively large, in general, a linear beam
is produced as an ion beam by using an extraction
electrode which is provided with apertures arranged in
a line at regular intervals, and an irradiated position
is shifted in a direction crossing a longitudinal
direction of an irradiated area which is an area
irradiated with an ion beam to carry out ion doping.
In this embodiment, a streak-shaped display unevenness
caused by carrying out such an ion doping is prevented
from occurring.

FIG. 5 is a plan view schematically showing ion
doping carried out in manufacturing the display
according to the second embodiment of the present
invention.

In FIG. 5, of a main surface of the substrate SUB
on which the semiconductor layer SC is formed, the area

surrounded by the dashed line L2 represents an area



reference synbol DRE denotes an extraction el ectrode
of an ion doping apparatus, and reference synbol AP

waelewehas4an aperture of the extraction el ectr oPET/DREVS/000943
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In the nethod of FIG 5, the longitudinal direction
and X-direction of an area L2 are equal to each other,
and the scan direction is a direction crossing an
X-direction, for exanple, a Y-dprection. In this
manner, ion beamirradiation is carried out for each
row of the pixel PX. In the neantine, irradiation of

each gﬁ%%c qrdugton &la?%%\r;\;ﬁWyt h 3R 1R ReaMdrs GArIdre g) eam as

out during a perio iCh a relative noving spee

of ignibeans Wdih espeghihe tiFe tsukst ratetddd;, i1e.51G6. 5,
a scan speed is stable. However, in the case where the

ext r aeffiearneleeclyide DRE showheisn afl Gxthact iusedlddtrode of
the area L2, a species density has a periodic

di st einbubinonicgliony aive dadugi t @didnale fdineects eryrdgfolt i

area L2 . Thus, the concentration of the inpurities in

t he penpéepstaal lapss tyee edndhet extrapdriogcelectrode DRE.
periodically varies along the |angitudinal direction

of the ardd 1P methndkHolld Grolradd ofl e I vedl

control el enent depends ,on t concentrafion of

| pUPRERSE T ERE JOIYGRREAT e “Comieohdtetor IS)aL £
SC, i articul ar t he n tration. ' | 1.

R el et R

Cone SR LMD" LS ORI AL ctson
al ongnt ke ilon@idnidi nalon beam irradiation is carried out for
each row of the pixel PX.

In the meantime, irradiation of each semiconductor
layer with an ion beam is carried out during a period
in which a relative moving speed of ion beams with
respect to the substrate SUB, i.e., a scan speed is
stable. However, in the case where the extraction
electrode DRE shown in FIG. 5 is used, in the area LZ,
a species density has a periodic distribution along the
longitudinal direction of the area L2. Thus, the
concentration of the impurities in the polycrystalline
semiconductor layer SC periodically varies along the
longitudinal direction of the area L2.

A threshold voltage of the drive control element
DR depends on the concentration of impurities in the
polycrystalline semiconductor layer SC, in particular,
on the concentration of impurities in a region CH.

Therefore, in the case where the concentration of



direction of the area L2, the threshold voltage of the
drive control elenent DR periodically varies along the

wo oovgiosasad nal direction of the area L2 corresppedarndif00943
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with a periodic distribution of the concentration of
inmpurities . Thus, unlike the method shown in FIG 5
when the |ongitudinal direction of the area L2 and
Y-dlreptlon are aligned with eagh other and when the
scan direction is defined as the X-direction, the
threshol d vol tage of the drive control element DR
per liqgi&%dﬂiyeélaﬁlﬂ & Al dMes e di IR tddilicdnuctd M layer
the columm direction of the pixel PX |In other words,

t he dchneshal damwldaige difsthiewriore coma othel boent t DR nal
periodically varies along the video signal line DL. As

a resydctidie dO e drdd ughcecld thheepaobdivoktage of the
capaci tance of the video signal line DL, the streaks

par aldiete taotes s carersign IR |Reesodidabhy Bipigppeheng the
on a display image at regular intervals in a direction

al ?Lﬂgadrmﬁtwm@l siyrrEt 19 DILh PRmtFasEor TRepCRfeRtly
met hod shown in FIG 5 is used, a periodic varjiance in

t hr esHdl @ v%%@eo%h%s%bstbﬁfméutb]e‘?? oA o sEPRBTRTHRC b OF

i on speci es, density does not appear in a direction
aloﬁﬁﬁFﬁEAV%%%o signal line DLPpTherefore, when the

met hod shown_ i n ng%e5tﬁ M?@godi hgﬁnp9ﬁ$b?b$ 59 when the

prevent t %ugtr% S parallel to the scansignal |ines
SLI rgﬁ%@d{ﬁg appsating op endi spltayrbmage atdirection

regular1ntervals In a direction along the
are aligned with each other and when the scan direction
is defined as the X-direction, the threshold voltage of
the drive control element DR periodically varies along
the Y-direction, i.e., in the column direction of the
pixel PX. 1In other words, the threshold voltage of
the drive control element DR periodically varies along
the video signal line DL. As a result, due to the
influence of the parasitic capacitance of the video
signal line DL, the streaks parallel to the scan
signal lines SL1 and SL2 appear on a display image at
regular intervals in a direction along the video signal
line DL.

In contrast, when the method shown in FIG. 3 is
used, a periodic variance in threshold value caused by
a periodic distribution of ion species density does not
appear in a direction along the video signal line DL.
Therefore, when the method shown in FIG. 5 is used, it

is possible to prevent the streaks parallel to the scan



video signal line DL. Wen the method shown in FIG 5
is used, a periodic variance in threshold voltage

w@2ws®o8hsly a periodic distribution of ion specP@sIP2005/000943
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density appears in a direction along the scan signha
lines SLI and SL2 . The streak-shaped displ ay
unevenness i s caused by the fact that the threshold
vol tages of the drive control ejgnments DR are greatly
different from each other between the adjacent pixels
PX al ong the video signal |ine DL. Thus, by .using the

T DOSAEND B, HE B, bl DAL aPBRRLELS bl B pay

peri@ﬂggélgx ARBEAE ORnBedispLayni ABGE rbRta ol BEBhigORhe
al ong the scan Signal lines SLI and SL2 . Note that

i on ¢depkBgsfighad negeonrLCH may be carried out before

| aser annealing. Alternatively, ion doping for a
regi on CHuiey heeccaethed subwaf tier FIg&serd dmnealcadng.
Next, a third enbodi mrent of the present invention wl|l
be despeirbedicl matrhenthi id ehbedhmént votlhege caused by
pol ycrystal line sem conductor |ayer SCis formed by

| aser mAméarifgdiREraRBEpRBUSTSERNCEREGERST deapely PRPearS

' paPt Pe gt APC RO og) ROCEIFS SCab] SaPEd Lt 18RS gl =hd SL2.

dop BApvAL o scsan ) on.beam descl hed i he 526Nty e

shom%g%tl%%%% the threshold voltages of the drive control
elements DR are greatly different from each other
between the adjacent pixels PX along the video signal
line DL. Thus, by using the method shown in FIG. 5,
it ié not possible for the streaks parallel to the
video signal line DL to periodically appear on a
display image in a direction along the scan signal
lines SL1 and SL2.

Note that ion doping for a region CH may be
carried out before laser annealing. Alternatively,
ion doping for a region CH may be carried out after
laser annealing.

Next, a third embodiment of the present invention
will be described.

In the third embodiment, the polycrystalline
semiconductor layer SC is formed by laser annealing
the amorphous semiconductor layer. In addition, the

polycrystalline semiconductor layer SC, in particular,

a region CH is subjected to an ion doping which uses



anneal i ng and i on doping carried out in manufacturing
a display according to the third enbodi nent of the

wWEe@sosits44 nvention. In the nethod of FIG 6 , PECEIP2005/000943
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| ongi tudi nal direction of the area LI and Y-direction
are equal to each other. In addition, the scan
direction of |aser beans is a direction crossing the
Y-direction, for exanple, the Xpdirection. In this
manner, |aser beamirradiation is carried out for each
colum of the pixel PX Further, in the nmethod of FIG

6, e longitndinal didecti omofsddishar@moddimask .
X-direction are equal to each other. In addition, the

scan diregtgongofsi Hrobeaneiés acllémeci conlgr ssswvhgg laser
the X-direction, for exanple, the Y-direction. In this
Mmanngined Dindeam i Tsradiatinn d¢srcbediedt ol fanubachuring
row of the pixel PX. By doing this, a periodic

var iantiesphay haestod thy of ¢ ages ot h hodi ¢hegdtassedobytae
periodic fluctuation of |aser beam power does not
appaaresenta oivectiomn. al ong the video signal |ine DL.

I ddi ti on, i odi ' ip th hol d I
cauced byPA BoFI GEFGOH SF FEAT Bn DFT bR dpELPABIL

Vi gt S GhEPn | PRotE. = Her b of B9 SHbhe ERE ABL Red Shaan =

in FIG, 6 d._i1is.possib | .
;?ré%%%hp%#§?$2F %l%%élgféﬁl Lﬁetgcgﬁeﬁggéc£98n of lase

€ scan’ sigha I nes SLI and SL2

fromappearing gn.a.displ a¥b9898y the Y-direction, for

example, the X-direction. 1In this manner, laser beam
irradiation is carried out for each column of the
pixel PX. |

Further, in the method of FIG. 6, the longitudinal
direction of the area L2 and X-direction are equal to
each other. 1In addition, the scan direction of ion
beams is a direction crossing the X-direction, for
example, the Y-direction. 1In this manner, ion beam
irradiation is carried out for each row of the
pixel PX.

By doing this, a periodic variance in threshold
voltage or mobility caused by a periodic fluctuation of
laser beam power does not appear in a direction along
the video signal line DL. In addition, a periodic
variance in threshold value caused by a periodic
distribution of ion species density also does not
appear in a direction along the video signal line DL.

Therefore, when the method shown in FIG. 6 is used, it



at regular intervals in a direction along the video
signal line DL. Wien the nmethod shown in FIG 6 is

wais@d/o3@4peri odi c variation in threshol d vol t aper/ar2005/000943
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nmobility caused by a periodic fluctuation of |aser
beam power appears in a direction along the scan
signal lines SLI and SL2 . Further, when the nethod
shown in FIG 6 is used, a perigdic variance in
threshol d vol tage caused by a periodic distribution of
ion species density appears in a direction along the

scany %QQ% %%Qeﬁﬁsﬁkeéggts%ﬁe SFPQEEE raiﬂeﬁh%o the scan

di rec e scan si gnal i nes

Fherﬁ gﬂgfaﬂ§n@ssgﬂ@rgﬁéléLanQEmtagp@skhagl@nvaruagggay
int shol d vol tage caused by the periodic

fluctyagbontotehassr beasrpaweriand theepetibadatong the
vari ance in threshold voltage caused by the periodic

di stvibebi efignhli bhnspeties density. In the above
enbodi nent a | aser annealing process and an ion dopi ng
process albedesbei hetihad éhawplenoflﬁhe6pﬂ§s@ﬁﬁd a

i nvention. However, the present invention can
app|p@alp@lsnaﬁﬁéatbpacé§stﬁﬁﬁéh0%éyVﬁ#Baa€e05 moblllty
peri odi ¢ unevenness, i TFT erti

a di SEFFBAL PEnadPRELP bﬁ g#uﬁEPg%&EB 85e33ﬁﬁ§gg éﬁdpgwer

W ring direction

id [
or { NOUBHAF St o edch BeRer T ¢ 1B000NEE Bo2si Srenpg Lines SLI
reduggqasigad o 8Re0pelALhoRnLORCEABRELHAAA I8 F1c. 6 is

variance 0 TFT propérfies. I n addition, econes
POSS FE@ t%ﬂ@%?h%&%cavaéﬁgh%% Hﬁtﬁh¥e@h%ﬁha%oWQb@Q|d&used

excel Tenf
by a periodic distribution of ion species density
appears in a direction along the scan signal lines SL1
and SL2. Therefore, in the direction along fhe scan
signal lines SL1 and SL2, there appears a superposition
of the periodic variance in threshold voltage caused by
the periodic fluctuation of laser beam power and the
periodic variance in threshold voltage caused by the
periodic distribution of ion species density.

In the above embodiment a laser annealing process
and an ion doping process are described as example of
the present invention. However, the present invention
can be applied to another process which may produce
a periodic unevenness in the TFT properties. Namely,
if a distribution direction of periodic unevenness and
a wiring direction of a video signal line DL are made
orthogonal to each other, it becomes possible to reduce

a load on an operation for canceling the variance of



grayscal e reproducibility wwthin a | ower gray | evel
range and in which |um nance unevenness IS suppressed.

wo2@en3di c t hreshol d vol tage vari ation of driR€r/JP2005/000943

10

15

20

control element DR in a direction along the video
signal line is desirably within a range of 10 nV or

| ess, and nore desirably within a range of 5 nV or
less. In the case where a periogjc fluctuation in a
certain process which causes a periodi c unevenness in
TFT properties is wwthin a range corresponding to a

threfﬁ?ggggéé%@%égn of, 104 t95n1e§§1bé@8ﬁ@§n§§ssible to

unevenn e effectively suppressed. Additiona

advanta i $écationg Mikblseadhiynocsuextellent in
t hose SE???Z%Qi%P?he art. Theref%re? the invention in

i ts bropdes) @spestsdtsipolitiynviedihoat hewspegirbiyclevel
details and representative enbodi mrents shown and

descrahed hedein.whAtcor dumjjhgncwanneusnnedsf Leashppsessed.
may be made w thout departing fromthe spirit or scope

of the geRepakipdienthvesbohdepplagggeipiédtppnt pé drive
appended cl ainms and their equivalents.C L Al

MS. 1.
A digpnhyoéoﬂbemgnthRaiguﬁsﬁiéﬁéFlapxéﬂgnarFQ?eHléﬁoa
matrix form over  the subs%ﬁate; %nd vi deo si?ﬁah Iir{}e%r
ar r ahgBBa¢or 1B pbAdEREI YRV h Wb e ®ANER PhelSi &

g?;p 3$€$2§%Htﬁggg SESEQSbﬁbx%E%hE%”Br&Eﬁaeaof 5 mV or
less. In the case where a periodic fluctuation in
a certain process which causes a periodic unevenness
in TFT properties is within a range corresponding to
a threshold variation of 10 mV or less, luminance
unevenness can be effectively suppressed.

Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the
spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.



arranged between first and second power supply
termnals, and a pixel circuit including a drive

WO eana®3estor whose source i s connected to the fPCEIP2005/000943
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power supply term nal and whose drain is connected to
the display el enent, and wherein a periodic variation
in a property of the drive transistor appears in a row
which the pixels form 2 . The gisplay according to
claim1 , wherein the drive transistor is a thin film
transi stor which conprises a polysilicon [ayer. 3 .

The display according to claiimyl , wwerei n the display
elenment is an organic EL elenment. 4 . The displ ay
accordingjto gl aiiEL,3ay WRGKEIiRihRE display is a

current drive type diSplay in which a current signa

is wittea agbatvka@eo signal in the drive transistor.

5 . An array substrate conprising: an insulating
subst r at eppixeéls eirrayicts iar cayed rnix &omat ovef driva over
the insulating substrate; and video signal |ines

arr apgedtceteespoddently with col ums which the pixe
circuits form wherein _each of the pixel circuits ,
conpri ses Vadel §ifineh Lises SEERNRISEs ELFESEeNFity with
and channel are forned i.n pal ycrystalline
seniE@ﬁ&@@FoWhPéyeretﬁéx§gﬁr &™Bei ng connected to a

first pom%%e%%g%!%ach of the pixels comprises a display

element arranged between first and second power supply

terminals, and a pixel circuit including a drive

transistor whose source is connected to the first power

supply terminal and whose drain is connected to the
display element, and

wherein a periodic variation in a property of
the drive transistor appears in a row which the pixels
form.

2. The display according to claim 1, wherein
the drive transistor is a thin film transistor which
comprises a polysilicon layer.

3. The display according to claim 1, wherein
the display element is an organic EL element.

4. The display according to claim 3, wherein
the display is a current drive type display in which
a current signal is written as a video signal in the
drive transistor.

5. An array substrate comprising:

an insulating substrate;



termnal, a capacitor connected between a constant
potential termnal and a gate of the thin film

W0 e@ed3EseoOr, an output control switch series cPOMEANERN00943
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with a display elenment between the drain and a second
power supply termnal, a switch group which sw tches
connections anong the drain, the gate and the video
signal line between a connectedsgtate in which the
drain, the gate and the video signal line are
connected to one another and a disconnected state in

whi ch the Q&%gngi;%%i%%t%r@% eah%nvgd§%t§hgn%oﬂﬂ'ﬁ%er the

are di sconnecte romone another, and wherein a

peri odiG1%Rhhat LOBskRaRepraperty of the drive

transi stor appears in a row which the pixel circuits
form 6 . vAdeet kedrefl mapkisaciwanggda ddirselsyondently with
conprising a substrate, pixels arrayed in a matrix

f or mcovemnshehsebsthat @ixand ciirded tsi goalm,| i nes

arranged correspon dently with colums which the

pi xel s f omimeratier elacheadh tofe Pheedi xalrsuddmprdosey iges a
di splay el ement and a pixelcircuit including a drive

t r anshsfof 1M ElanREsEeEs WAOS6! yOrYSEal IdrRd and channel
sem conductor |ayer and control s.a magni.tude of a
signéFet§°6@e§u6BI@e@oﬂchﬁétéﬂjﬁpgys Pepgpuctor layer,

 ayerh BHUEFaCE e AAre S T Roar Doam s don Thalep Y

wni oo A3 05 Pt LR G e SERBESTtS ot Sonducr B It

laye%o%%%%ﬁ%ﬁ terminal and a gate of the thin film
transistor, an output control switch series connected
with a display element between the drain and a second
power supply terminal, a switch group which switches

connections among the drain, the gate and the video

signal line between a connected state in which the

drain, the gate and the video signal line are connected

to one another and a disconnected state in which
the drain, the gate and the video signal line are
disconnected from one another, and

wherein a periodic variation in a property of
the drive transistor appears in a row which the pixel

circuilts form.

6. A method of manufacturing a display comprising

a substrate, pixels arrayed in a matrix form over the

substrate, and video signal lines arranged correspon-

dently with columns which the pixels form, wherein each

of the pixels comprises a display element and a pixel



neously irradiated with the | aser beamis parallel to
each of the columms, and shifting the first irradi ated

Wm0 i N a direction crossing the | ongit udPCEIP2005/000943
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direction of the first irradiated position to formthe
pol ycrystal li ne sem conductor |ayer. 7 . The nethod
according to claim6 , further conprising: irradiating
the sem conductor |ayer with angton beamas a |inear
beam produced by using an extraction el ectrode
provided with apertures which are arranged in a line

at rg??héﬁtiEkgﬁﬁahﬁgsﬂcﬁrgggtt ahgﬁgEBQd%ﬁﬁhh includes

direction of "a second irradiated position which is a

posi i gB19Ehe 387 heordugtohdlay ek ShRht aneoLdntrols
irradiated with the ion beamis parallel to each of

rows swWhkghitheepioxebs sfighan andbehistipng ethe csetendiisplay
irradiated position in a direction crossing the

| ongkfledenal, domeetisdngof the second irradi ated

position . 8 . A nethod of manufacturing a display ‘
conpri si nga regbisttiage anpiaxelrehansapei liaenglusal X Fsyrmwith
over the substrate, and video signal |ines arranged ,
cor r @spaReEnbepMieth acllamas WSEEh Stké ibedl ¢ flengitudinal
wherein each of the pixels conprises a display, el enent

and SipPcEfoni pluit fideitudithgod adAy 8 OBt dntSrs v Shhitch @

i ncludes,a pol ycrystalline sem caonductor .| ayer d_. :
contP8F§té°ﬁa§ iFﬁ&eagpr i P@ngﬁmﬁgoﬁguCtoryﬁﬁy%%)%ﬁﬂglta

( I suppl i'e
d'Sph%%u%h%”ﬁ%&adﬁ%%%@!wi@% the laser beam is parallel to

each of the columns, and shifting the first irradiated
position in a direction crossing the longitudinal
direction of the first irradiated position to form
the polycrystalline semiconductor layer.

7. The method according to claim 6, further
comprising:

irradiating the semiconductor layer with an ion
beam as a linear beam produced by using an extraction
electrode provided with apertures which are arranged in
a line at regular intervals such that a longitudinal
direction of a second irradiated position which is
a position of the semiconductor layer simultaneously
irradiated with the ion beam is parallel to each of
rows which the pixels form, and shifting the second
irradiated position in a direction crossing the
longitudinal direction of the second irradiated
position

8. A method of manufacturing a display comprising



irradiating a sem conductor |ayer to be used as the
pol ycrystal li ne sem conductor |ayer with an i on beam

wW@2008/08G5mear beam , produced by using an extrackCDaRP2005/000943
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el ectrode provided with apertures which are arranged
inaline at regular intervals such that a

| ongi tudinal direction of an irradiated position which
is a position of the sem conductgr |ayer
simultaneously irradiated with the ion beamis

per pendi cul ar to each of the columms, and shifting the

irradi @E}l%@tQ%}iet,i el 52 Fqir%%_ﬁi QR GF 9SG thEm over the

| ongitudinal direction of thé irradiated position.

The mBbReERCCOLHNGiHRLClsAigial Ainds AMRIRIIY &orrespon-
portion of the sem conductor |ayer to be used as a

chandehtily wikadicatiechns tihitche tihen pieams Hormlhevherein each
nmet hod according to claim6 or 8 , wherein the

pol yorty shal Ipixe lsemooprdsetsor Iddyerl aiys ed epantsidridcen pixel

| ayer. 11. The nmethod according to claim8 , wherein

t he sémcoaidiccddiager betigee tinanadisdoad whiitdh tifelusies
beam s an anor phous silicgon layer. 12. The net hod
accoPdPRG Yo Yatailmige SERCONIUO s fvEdh R SRt
before irradiated with.,the.ion beamis .a .

pol y&r JSEAHY éﬁﬁ@c&ﬁgpg§e$9 %? HP ighd® the display

accordi o claim.6.or 8 , wherein the display
elenggﬁ%%g&éncgﬁlgﬁgé L elenent. 14. A display

ConpriSin%rf%&%&%ﬂ&f&?%emiconductor layer to be used as

the polycrystalline semiconductor layer with an ion
beam as a linear beam produced by using an extraction
electrode provided with apertures which are arranged in
a line at regular intervals such that a longitudinal
direction of an irradiated position which is a position
of the semiconductor layer simultaneously irradiated
with the ion beam is perpendicular to each of the
columns, and shifting the irradiated position in
a direction crossing the longitudinal direction of
the irradiated position.

9. The method according to claim 7 or 8, wherein
a portion of the semiconductor layer to be used as
a channel is irradiated with the ion beam.

10. The method according to claim 6 or 8, wherein
the polycrystalline semiconductor layer is a
polysilicon layer.

11. The method according to claim 8, wherein the

semiconductor layer before irradiated with the ion beam



pi xel s arrayed in a matrix formover the substrate,;
and video signal |lines arranged correspondently wth

wa@e etoanss4ahi ch the pixels form wherein each oOPCT/IR2005/000943

10

15

20

pi xel s conprises a display el enment arranged between
first and second power supply termnals, and a pixe
circuit including a drive transistor whose source is
connected to the first power sugply termnal and whose
drain is connected to the display elenment, and wherein
t hreshol d voltages of the drive transistors

per|qgl %]B%O ﬁ%u%nsqu|r§ptl 2along the video

signal” I'ine w variation range of 10 nV or |ess .
12. The method according to claim 8, wherein the

semiconductor layer before irradiated with the ion beam
is a polycrystalline silicon layer.

13. The method according to claim 6 or 8, wherein
the display element is an organic EL element.

14. A display comprising:

a substrate;

pixels arrayed in a matrix form over the
substrate; and

video signal lines arranged correspondently with
columns which the pixels form,

wherein each of the pixels comprises a display
element arranged between first and second power supply
terminals, and a pixel circuit including a drive
transistor whose source is connected to the first power
supply terminal and whose drain is connected to the
display element, and

wherein threshold voltages of the drive
transistors periodically vary in a direction along the
video signal line with a variation range of 10 mV or

less.



