111 *166166* TITLE OF THE | NVENTI ON Di splay Device and Method of - 7 JuL 2006
Manuf acturing the Sanme 0001 FIELD OF THE | N\/El\ﬂ'! ON This invention rel ates
to a display device and a nethod of nmanufacturing the sane and, nore

parti cul ight-emtting type display device with a
Ilght erm“mmmmmmm nt prow ded for every pixel and a nethod of _
manuf acturing the sane. CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s

application i'$*hased upon @TTIHEQIFBPFQ% tp1@N priority fromthe
prior Japanese Patent Application No 3§?g%gg%£,§%lleq on Novenber 27,
2003, the entire contents which are incorporated in this application by
reference. 0003 BACKGROUND OF THE | NVENTI ON of Recently, a light-emtting

EL
type flat. panehighEs %‘”%%He}???‘%ﬁq‘ég "SR LR R U TICEREIC e (EL)

di spl ay devi ce, has been an organi I'Splay
device, for examplgpgiconsists of a large nunber of pixels, each of which
Is provided with a fine organic EL display elenent. 0004 1 iuinuieiuu

FIELD OF THE INVENTION

This invention relates to a display device and a method of
manufacturing the same and, more particularly, to a light-emitting
type display device with a light-emitting element pfovided for
every pixel and a method of manufacturing the same.

0002
CROSS-REFERENCE TO RELATED APPLICATIONS

This application is based upon and claims the benefit of
priority  from the prior Japanese Patent Application No.
2003-398085, filed on November 27, 2003, the entire contents of
which are incorporated in this application by reference.

0003
BACKGROUND OF THE iNVENTION

Recently, a light-emitting type flat_ panel display, such as
an organic electroluminescence (EL) display device, has been
widely noticed. Such an organic EL display device, for example,
consists of a large number of pixels, each of which is provided with
a fine organic EL display element.

0004
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Il *000002* - 7 JUL 2006 The organic EL display device has the fo 'ﬂﬂﬁﬂﬂﬁ
advant ages: (1) Since the EL display elenent is a light-enmitting Type, a
bright and sharp display with a wide view ng angle can be achieved. (2) No
rear |light source is required so that the display device is thinin

t hi ckness and light in weight. (3) Since the display device can be driven
by a direct. current, it is not subjected to noises. (4) A response speed
of the EL display dlsenrganicl aBL i disple oddeticof haseahso fdladwsapot h
nmotion pictures can be reproduced. (5) Since the EL display elenent is a
solid----- adebatagbght-enitting device, it is possible to widen a service
tenperature range. For the advantages as descri bed above, the EL display

device has been ag@ipsSinee yhe@E!dipplay Memerdid helighhesmbiidg Hpeactive
matri x di splay device provided with poly- crystalline-silicon thin-film

transistorg hasghdeasid abhesgy dpspldyntwith PA aglidealiswengAaBRly-can be
crystalline-silicon sem conductor |ayer for thin-film %ran3| stors is nmade
of a polygzeh¥sial line-silicon filminto which an anorphous-silicon film
formed on a substrate is re-crystallized and to which a prescribed

(2) No rear light source is required so that the display
device is thin in thickﬁess and light in weight.

(3) Since the display device can be driven by a direct
current, it 18 not subjected to noises.

(4) A response spéed of the EL display elements is fast in
the order of 4 sec so that smooth motion pictures can be
reproduced.

(5) Since the EL display element is a solid-—state
light-emitting device, it is possible to widen a service temperature
range.

For the advantages as described above, the EL display
device has been aggressively developed.

0005

On the other hand, an active matrix display device
provided with poly-crystalline-silicon thin-film transistors has
been already .put into a practical use. A poly'crystalline'silicon
semiconductor layer for thin-film transistors is made of a
poly-crystalline-silicon film into which an amorphous-silicon film
formed on a substrate is re-crystallized and to which a prescribed
patterning process is then applied.

0006



patterning process is then applied. 0006 2 - 7 JUL 2006 There are_grllg_r 266
| aser-anneal i ng nmethods in which pul sed-laser beans are irradiate tjo nmel t
and re-crystallize an anorphous-silicon filminto a
poly-crystalline-silicon film According to Japanese Unexam ned Patent
Publication No. Hei 11-121751, for instance, |aser beam scanning
directions are consistent with the wdth direction of a channel region of

the seniconduct or Thayer dre préverdridilacenidmesiiag dhetléds ST waAERICt OF
| ayer of pixel-switching transistors (disconnections between channel

regi ons angukd-tedel Fdnmegnessithdiftedf té nmetlfa@ﬁaswr&%;sﬁﬂli%@@ am a
liquid crystal display device. 0007 One of the prior art [aser annealing

net hods t eagloep hiohat silecd@nafiladi nakodi Gectjdly- &y dalEnet SitidoRfesriph .
thin-filmtransistors is perpendicular to that of crystalline grains to

obtain unAtesrdipgoper Uy plindle WhegkhasinsePiterst | Pablidatiorstb, diep! ay
devi ce (as described in Japanese Unexam ned Patent Publication No.

2000- 2439601 - 17 5 1St faRCeinstARRENelafdd Obedit |s388miRRNEMreRBionEt BPE
describes that a longitudinal direction of gate electrodes of thin-film

transi st orgorsistdnfrw ! Endf widt I ditcRRECHf 1 NSl reii¥at B! Hg@
grains (as pointed out in Japanese Unexam ned Patent Publication :

2000- 243968 m{Qnd c2NCElay G008t0 WIgyahSe Bid ¥ tdhhitIEL Nodg ar gpapp! i ed

to an active
semiconductor layer of pixel-switching transistors (disconnections

between channel regions and source/drain regions of thin-film
transistors) caused in a liquid crystal display device.

0007 |

One of the prior art laser annealing methods teaches that
s longitudinal direction of gate electrodes of thin-film transistors is
perpendicular to that of crystalline grains to  obtain
uniform-property pixel-switches used in a liquid crystal display
device (as described in Japanese Unexamined Patent Publication
No. 2000-243969, for instance). Another prior art laser annealing
method describes that a longitudinal direction of gate electrodes of
thin-film transistors is at an angle of 45° with respect to that of
'cry.stalli'ne grains (as pointed out in Japanese Unexamined Patent
Publication No. 2000-243968, for instance).

0008

Where these prior art methods are applied to an active
matrix type liquid crystal display device, even though there is more
or less dispersion in grain diameters of silicon crystals constitutiné

semiconductor layers for pixel switches, improvements in their

3



matri x type liquid crystal display device, even though there is nore or

| ess dispersion in grain dianmeters of silicon crystals constitutipg L -2006
seni conductor layers for pixel swtches, inprovenents in their 3 ey J%ﬂ
2006 switching properties can be expected. In the case of an active matrix
type light-emtting display device, however, the dispersion in grain

di aneters of the silicon crystals nmay cause the display device uneven

b1 ght nesSswdiln Syopaleall (i T [dapdotea | LANGRETEALL nor dlPPAGM dev! CF

is provided with pixel switching elenents and drivin enents to control

a driving ﬁl"gt'i‘ﬁptt?'%fe 1i§%@téﬁﬂﬁhi¢‘§ifﬂ]}% Hte%iJ:élv\h‘(’s%v%%%gtth%pgi@éde%%ﬁ{lgEf"n;

suppl i ed through e pixel swtching el énents. ere

d drivi i - i n-filmt | St th
Com conductb agor 12 AeteEe WPIRE flipdd (hvgteld b3T LRkBRetS Fiomtari 1 s,

t he di sper [ tyalil ol of silicon of the driving el enents,
parti cul ar?%/%ﬁe{s}ﬁﬁ?éﬁil?llll&?lf%ltg)ré(séht carrier nobility in their channel
regions. Thus, evepglggough the light-enmitting elenents are driven by neans

of substantially the ‘same-level-video signals, dispersion occurs in
L0 o B RO Gl GSLOIRN Suah e GBS O
[mge Sualad A ALGRER AR APIANRE SPOReolh ah SSh3A O
reasons. Aéotxnﬂ‘ggha ariving current of light-emitting elements in response to
video signals supplied through the pixel switching elements. Where
both pixel switching and driving elements are composed of
thin-film transistors, the semiconductor layers of which are made
of poly-crystalline-silicon films, the dispersion in crystallinity of
silicon of the driving elements, particularly, results in different
carrier mobility in their channel regions. Thus, even though the
light-emitting elements are driven by means of substantially the
same-level-video . signals, dispersion occurs in
driving-current-supply capability of the driving elements. In the
case of uniform imagé display, high and low bright pixels are mixed
up so that the image quality may become deteriorated.

0010

The dispersion in crystallinity of silicon is most likely to
be caused by the following reasons. Although a
poly-crystalline-silicon film is formed by irradiating laser beams to
melt an amorphous-silicon film and then by crystallizing the same,

the crystallinity of such a poly-crystalline-silicon is finally

determined by the shot of irradiated laser beams. In other words,
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poly-crystalline-silicon filmis formed by irradiating |laser beanpytgi rth
an anorphous-silicon filmand then by crystallizing the same, the
crystallinity of such a poly-crystalline-siliconis finally determ ned by
the shot of irradiated |aser beans. In other words, 4 - 7 JUL 2006 the

| aser beam power is supposedly set to be uniform but sone shots of the

i rradi ated | aser beans are actually higher or lower in power than the

renai ni ng gResld¥fert Beain rpckvat etk |s%§ﬁfo§%ﬁﬁ%se§”&ﬁbe' W e AT bRYVESmIhOt S

of the irradiated | aser beans may nmake the  crystallinity of silicon

different. s8@4d of FH ErridtH a®ls i ViaR@ roh EARNR §r&%ﬁ%tlﬁd hlg‘lﬁﬁrdlefo%;: Hut he

light-emtting devices are, however, disposed I1n the sa ocation as | n

the row pi y@hferPel PR HCH Maihong o%@glamaeduraaafﬂpéuqas& bedBECSuiiae:

each of these driving elenents has a poly-crystalline-si |con

formed by {#1g5a48 ﬁ@@brcghdt%S@f thEeﬁ‘%dTQb'éd 15@5::%%1@ amé tg' Sposed

in the direction perpendicular to the scanning direction o aser eans

have subsganidaliniet R & mabecbi byt but those disposed in the scanning
direction o%aﬂls aselr b%ams avé1 sone d%{sper5| on in nmobility. 0012 Since high

nmobility driving eéﬁjﬁnts are highly capable of supplying currents to the
light-emtting diodes, the brightness of the Iight em'tting di odes driven

by the high nobilitgs dei ¥ Qiﬁkrfﬂgnéﬁnﬂ ﬁ%nac% daml gg? &{t?%th hus,

the nobility of dr|V|ng el enen depen s on ots use g the
light-emitting devices are, however, dlsposed in the same location

as in the row pixels perpendicular to a scanmng direction of the
laser beams, each of these driving elements has a
poly-crystalline-silicon film finally formed by the same shot of laser
beam. Thus, the driving elements disposed in the direction
perpendicular to the scanning direction of laser beams have
substantially the same mobility but those disposed in the scanning
direction of laser beams have some dispersion in mobility.

0012

Since high mobility driving elements are highly capable
of supplying currents to the light-emitting diodes, the brightness of
the light-emitting diodes driven by the high mobility driving
elements becomes high, and vice versa. Thus, the mobility of
driving elements depends on the shots used for making the
poly-crystalline-silicon lfilms of the driving elements and the
brightness of the light emitting diodes has dispersion in accordance
with the shots so that line-like uneven brightness appears to
extend in the direction perpendicular to the scanﬂing direction of

the laser beams.



poly-crystalline-silicon filnms of the driving elenments and the Zgﬁh_?§§
of the light emtting diodes has dispersion in accordance wth th %

so that line-like uneven brightness appears to extend in the direction
per pendi cular to the scanning direction of the |laser beanms. 5 0013 As
described in detail above, sone thin-filmtransistors provided with

sem conductor | ayers nmade from poly-crystalline- silicon filns to drive
light-emtting el eqgntys have certain differences in crystallinity of
silicon due to irregular power shots of |aser beans in an anneal i ng

process to formtheys RRlskrikdd ShaketRer SblbiveOsdrhb i gﬁng'tfrﬁﬁ%%‘lfo% in

crystalline silicon give rise to different fragni t u driving currents

supplied tgrotiddH - eM§iing el eomptSndadesy t he ol evel ofi.vol t ggg, Such
di fferent magnitudes of driving currents cause u even br| g tness am)ng

pi xel s. Ooﬁélﬂ%\ilﬁfe E'rﬁchVﬁM's% '&i‘??é qi%’ﬂjc %mfﬁgﬁlgrquﬁfgnﬂsnﬁggy on

provides a di'splay device with driving e ts capa supplyrng a

uni form dgéMiaig &Hféfé}{cetsolﬁ 'C#Efffqlg{ﬂyn‘gf Eiclt&ﬁ?t‘ﬁ}]@@g é%‘h%?ﬁeent fon is

manuf acturi ng the sane. aspe

directed tghgts MBEhogs Of Bﬁﬁiﬁvﬁ {?:“5{}9 %nqieséﬂﬁ‘% \{)'c%gsw'ttoh Ak ie

el enents for driving pixels carries out preparing an

anor phous- §hi¢-e@Pstalline-silicon films. The differences in crystalline silicon
give rise to different magnitudes of driving currents supplied to
light-emitting elements under the same level of voltage. Such
different magnitudes of driving currents cause uneven brightness
among pixels.

0014
SUMMARY OF THE INVENTION

Accordingly, the present invention provides a display
device with driving elements capable of supplying a uniform
driving current to light-emitting elements and a method of
manufacturing the same.

0015

The first aspect of the present invention is directed to a
method of manufacturing a display device with driving elements for
driving pixels which carries out preparing an amofphoﬁ_s-silicon
film formed on a substrate, irradiating pulsed-lésér beams toward
the amorphous-silicon film while shifting to shoot each of the same
in a predetermined scanning direction to form a poly-crystalline

film, patterning the poly-crystalline fi_lm to include at least two

6



filmformed on a substrate, irradiating pul sed-1aser beans towardy jJie 2006
anor phous-silicon filmwhile shifting to shoot each of the sane in a
predeterm ned scanning direction to forma poly-crystalline film
patterning the poly-crystalline filmto include at |east two 6

pol y-crystal line conductive regions in a channel region finally formed by
different shots of the | aser beans, and form ng source and drain regions
on both sipely-efystedlitercrsidvnetjiven regéspecinval \chanvwer ateygivhe fotelipel |
source and drain regions are provided in a sem conductor |ayer of each of
the drivi nfprehedehy slifiabmt Fhetsedothe dapeet bei misheapd efosniin g \senircen i s
directed to a nethod of manufacturing a display device with driving

el erents fand dirdin nggipinecods bdtilc bidey bif eheoth a phepaegiEn Afe SFEURNOLS -
silicon filmformed on a substrate, irradiating pul sed-|aser beans toward
t he anor phwhersbli the didmmeal)i seusdy fati didgltains FegioAaReOhrévRlsTRAR aby a
predeterm ned pitch in a predeterm ned scanning direction to forma

pol y-crystadmicenduttor hatdreoficaght sethoeldrivihydladdm.filmto make a

wi dth of the poly-crystalline filmw der than the pitch, and formng a
channel region, an@04@&urce and drain regions on both sides of the channel
region, respectively, in a direction substantially perpendicular to the

scanni ng di recti onTH¥4dcordd @ spleict dfahepie Snt heveoneiveNis HIMRRELND 4S
directed to a display device provided wth a display area having pixels

di sposed methotedf ivan dfaghiir g taf dixplalyedBvice Witly deedid@bldMenkk fgks. and
driving elenents to supply driving currents to the light-emtting
driving pixels which carries out preparing an amorphous-silicon
film formed on a substrate, irradiating pulsed-laser beams toward
the amorphous-silicon film while shifting to shoot each of the same
by a predetermined pitch in a predetermined scanning direction to
form a poly-crystalline film, patterning the poly-crystalline film to
make a width of the poly-crystalline film wider than the pitch, and
forming a channel region, and source and drain regions on both
sides of the channel region, respectively, in a direction
substantially perpendicular to the scanning direction.
0017
The third aspect of the present invention is directed to a
display device provided with a display area having pixels disposed
in a matrix, light-emitting elements provided for the pixels, and
driving elements to supply driving currents to the light-emitting
elements. The driving elements have thin-film transistors with
semiconductor layers of poly-crystalline films. The semiconductor

layers includes source, drain and channel regions. The channel

region connects the source and drain regions and includes at least

7



el enments. The driving elenments have thin-filmtransistors with

sem conductor |ayers of poly-crystalline filnms. The sem conduct or- 71 JNecB086
i ncl udes source, drain and channel regions. The channel region connects
the source and drain regions and includes at least 7 - 7 JUL 2006 two
conductive regions wth different average grain sizes. 0018 The present

i nvention can provide a display device wwth driving el enments capabl e of
suppl yi ng 196 ol d@ive Feig¥o N8 withr d pffbré Rt !aﬂv@'i‘hg@r%itéi'nngiz%'senents and a
met hod of manufacturing such a display device. 001 BRI EF DESCRI PTI ON OF
THE DRAW NGS A nor goq@npl ete appreci ation of the present invention and

many of its attendant advantages will be readily obtained as the sane
becormes better undenyd gedsbit iahRnRI6E ¢£n ifRviak! QViRY196t @VRY with
descri pti ons when consi dered acconpanying draw ngs, erein: 0020 Fig. 1

i's di splaygfeyhee d18mdH &S HpdBIeerds %p%g%ﬂg | B oT@MEGTL PR-Mdvidlg 2
schemati c perspéective view of an organic EL
' current to light-emitting elements and a method of manufacturing
such a display device.

0019
BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the present invention
and many of its attendant advantages will be readily obtained as
the same becomes better understood by reference to the following
detailed descriptions when considered in connection with the
accompanying drawings, wherein: -

0020

Fig. 1 is a schematic perspective view of an organic EL
display device in accordance with the first embodiment of the
present invention; |

0021

Fig. 2 is a cross-sectional view of a driving element
provided in each pixel of the organic EL display device shown in F1g
1;

0022

Fig. 3 is a schematic plan view of a semiconductor layer
applicable to the driving element shown in Fig. 2; |

0023



accordance with the first enbodinment of the Fig. 2 is a cross-sectional
view of a driving elenent provided in each pixel of the organic El7 dils 2008y
device shown in Fig. 1; 0022 Fig. 3 is a schematic plan view of a

sem conductor |ayer applicable to the driving el enent shown in Fig. 2;
0023 8 Fig. 4 is a schematic plan view of another sem.conductor [|ayer
applicable to the driving elenent shown in Fig. 2; 0024 Fig. 5is a

schematic plan vi eWigo @wlaas@héﬁimewa&phf& dPRhbkh¥r s%%fqr?rﬁf@cto? 's a

schematic plan view to explain a |aser annealing process In

met hod of l’@sﬂwaﬁbll'fclaTMett'&%héﬁ%@ﬁf@%@éﬂ{eﬁh%hnlf'fgi 3; 0026 Fig. 71is

a schematic plan view of poly- crystalline-si regi Bng of a
pol y-crystal line-siglgggon fil mnmade by the | aser annealing process shown in
Fig. 6; 0027 Fig. 8 is a schematic plan view of a patterned

pol'y-crystal li ne- sitigConid ial BehOMMIc iP1a3CERETAC ExPiih Ih Wi lddiiirol of
mobility;
0025
- Fig. 6 is a schematic plan view to explain a laser
annealing process in the first method of manufacturing the
semiconductor shown in Fig. 3;
0026
Fig. 7 is a schematic plan view of poly-crystalline-silicon
-regions of a poly-crystalline-silicon film made by the laser
annéaliﬁg process shown in Fig. 6;
0027
Fig. 8 1is a schematic plan view of a patterned
poly-crystalline-silicon film formed in accordance with the first
method of manufacturing the semiconductor;
0028
Fig. 9 is a schematic plan view of source and drain regions
of the semiconductor formed in accordance with the first method of
manufacturing the semiconductor;
| 0029
Fig. 10 is a schematic plan view to explain the second
method of manufacturing the semiconductor shown in Fig. 3;

0030

Fig. 11 is a schematic plan view of poly-crystalline-silicon

9



met hod of manufacturing the sem conductor; 0028 Fig. 9 is a schematic plan
vi ew of source and drain regions of the sem conductor fornmed in -aéciitddltce
with the first nethod of nanufacturing the sem conductor; 0029 Fig. 10 is
a schematic plan view to explain the second nethod of manufacturing the
sem conductor shown in Fig. 3; 0030 Fig. 11 is a schematic plan view of:
poly- crystalline-silicon 9 regions of a poly-crystalline-silicon film made

by the | asgsgicHanest i B9 l%lgcﬁrg,_ssﬂgglitﬂbesﬂ%&@d f5hhod aQfe Uft%]‘ét Urddag the

sem conduct or shown in ; 31 Fig. 12 1s a schematic an viéw of a

patterned ,p@l¥iGly ShAddsReinl ItheOetbh® fREFRAJ %fggrggﬁg&fcgﬁl%bh thige

second nethod of manufacturing the sem conductor; s a

schenmati ¢ pialcyh8Wer SRYWEiAWidrah;n regions of the sem conductor
formed in acco(r:danc(é vﬁtﬁ thelsecﬁd190 met hod of manufacturing the

sem conductor; andg@@33 Fig. 14 is a circuit diagramof a circuit to
cancel dispersion in threshold values. 0034 DESCRI PTI ON OF THE

EMBODI MENTS Fig. 12 is a schematic plan view of a patterned

poly-crystalline-silicon film formed in accordance with the second
method of manufacturing the semiconductor;
0032
Fig. 13 is a schematic plan view of source and drain
regions of the semiconductor formed in accordance with the second
method of manufacturing the semiconductor; and
0033
Fig. 14 is a circuit diagram of a circuit to cancel
dispersion in threshold values.
0034
DESCRIPTION OF THE EMBODIMENTS

Embodiments of the present invention will be explained
below with reference to the attached drawings. By way of example,
the embodiments of the present invention are applied to an organic
EL display device as a display device. It should be noted, however,
that the present invention is not limited to the embodiments but
covers their equivalents. Throughout the attached drawings,
similar or same reference numerals shdw similar, equivalent or
same components.

0035
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Enbodi nents of the present invention will be explained belowwth
reference to the attached drawi ngs. By way of exanple, the enbodifreHk s2006f
the present invention are applied to an organic EL display device as a

di spl ay device. It should be noted, however, that the present invention is
not limted to the enbodi nents but covers their equival ents. Throughout
the attached draw ngs, simlar or sane reference nunerals show simlar,

equival ent or samMALORBRIEM FiglA3orkhfie BhofbplayFddvict. 1 Oh8RME EL
di splay device 1 includes a circuit array substrate 100 with di splay area

102. Pi xel &irRYi6Hehapsubidteate RNB wihkicdBg1LXBrane1 04 PHoSd PR sudBbki X in
display area 102. At |east display area 102 of circuit array substrate 100

is  tightl pheSAPORDPRGAAAPRBTREE AGhnPOBGn £3cHtH¥AL dRSRaPiPeqr PXB

is provided with pixel switch 10, driving elenent 20 and capacitor el ement
30. Pixel spbt Ak JRashodikplayvhdes $0anak &venlt ofbray sudshixed MEnsit is

turned on and prevents the video signal frombeing Supplied to i1ts pixel

when it i Stiglhlﬂfl%@aqéa.bpggmi slaasal 20pcontrols a driving current
supplied to alight-emtting (display) elenent in response to the video

signal. 0037 -Capagjgsgy elenment 30 is connected between gate and source
el ectrodes of driving elenent 20 and naintains a voltage between themto

be constant. Pixel gyl pixdOPEH PXY RPREIEProvided with pixel switch
10, driving element 20 and capacitor element 30. Pixél switch 10
holds a video signal supplied to its pixel when it is turned on and
prevents the video signal from beiﬁg supplied to its pixel when it is
turned off. Driving element 20 controls a driving current supplied
to a light-emitting (display) element in response to the video
signal.

0037

‘Capacitor element 30 is connected between gate and
source electrodes of driving element 20 and maintains a voltage
between them to be constant. Pixel switch 10 and driving element
20 are composed of p-channel thin-film transistors with
semiconductor layers made from poly-crystalline-silicon films, for
instaﬁce.

0038 _

Further, each pixel PX is provided with organic EL -
display element 40. That is, red, green and blue color pixels PXR,
PXG and PXB include organic EL display elements 40R, 40G and
40B to emit red, green and blue light, respectively.

| 0039
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20 are conposed of p-channel thin-filmtransistors with sem conductor

| ayers nmade from poly- crystalline -silicon films, for i nst ance. =00306L 2006
Furt her, each pixel PX is provided with organic EL display el enent 40.
That is, red, green and blue color pixels PXR ~ PXG and PXB include organic
EL display el ements 40R 40G and 40B to emt red, green and blue [|ight,
respectively. 0039 11 401 7 JUL 2006 Red, green and bl ue col or pixels PXR,

PXG and PXB are b&ddaktoeh tenddTae Boldr PekslsePXR IPK G %ddPX@ e
el ements 40 are disposed in a matri x and conposed of the first el ectrodes

60 i sol atbdsiouldy thelsuide lihkfrpdthes NOrRieath cﬁﬁg?éy e_tlgﬁug?ﬁcgo are

el ectrode 66 commonly provided for all pixels PX an acl ng I st

el ect r odesdfishosedd i9¥ 9ANnGtasE | ¥8d! %%?o%d hgt diipet #2g0 Neetrbisst 63]["1

second el ectrodes 60 and 66. 0040 The first el ectrodes 60 are nade 0

optical ly igAnsed" Bt an e Plke SHettedrs | R4 'BFﬁQP, gﬁgg)ﬂe%ﬂs of

i ndium zinc oxide (1ZO filnms and function as anode el ect’r

0 gani ¢ ackiacerday8s EinhIHINBrYidastor UGN B RO A BALE GREPOUNTS

and may be made of three layefs of hole and electron

commonl y pfigyi @gefrddesNB0F st Qrgadie Ative HFUS b4 WEILTLtiAS LRYET
provi ded for each of three colors, two

first and second electrodes 60 and 66.

0040

The first electrodes 60 are made of optically transparent
materials, such as indium-tin-oxide (ITO) films or indium zinc
oxide (IZO) films and function as anode electrodes.

0041

Organic active layers 64 include at least light-emitting
organic compounds and may be made of three layers of hole and
electron buffer layers commonly provided for three colors and an
organic light-emitting layer provided for each of three colors, two
functionally composite layers or a single layer. The hole buffer
layer is provided between the anode electrode and the organic
light-emitting layer and made from an aromaticamine derivative
film, polythiophene derivative film or polyamine derivative film.
The organic light-e_mitting layer is made of an organic compound to
emit red, green or blue light. The organic compound in the case of
the aqloption of a polymer system is made of a polyparaphenylene
vinylene derivative film, polyfluorene 'derivative film or its

precursor film, for instance.

0042
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functionally conposite layers or a single |ayer. The hole buffer | ayer IS
provi ded between the anode el ectrode and the organic |ight-enitttdgJ Via 2806
and nmade from an aronati cam ne derivative film polythi ophene derivative
filmor polyam ne derivative film The organic light-emtting |ayer is
made of an organic conpound to emt red, green or blue light. The organic
conpound in the case of the adoption of a polyner systemis nmade of a

pol yp araphenyl ene'rn@ R¥Lena QFerthQHbVGGfﬂs| ?ﬁa&@'d’if hURIR3S ABh Wathve film
or its precursor film for instance. - 7 JUL 2006 The second

el ectrode £, éﬁog‘;@éilpéﬁleaoﬁ‘?h?ér%tﬁhgnéw&%ﬁs EHBﬁté%’ llC g‘r‘“ﬁb igjecting

el ectrons, such (alum nu bar i u ver

(ytterbi uny, aﬁﬁp‘ UREL (VS Gr A% w99€erlﬁh%&¢ raga %eﬁ%ééﬁcﬁg'(il %hewede 66

may be a dou aye structure surfaceé o e neta

coated wi té‘le%tf&d'@rT%tﬁéco%cf‘é'léé”ﬁfo’det b 2y’ B AoubE- 501Kk 8GEE 0de 66

may be al so coated "wt ygr oscopi ¢ desi ccafing agent ter I a

Grecuit argay §HPP&Je fn? t%%oc?gléglﬁg‘r’]ig%?gl"hhﬂ ﬁ&é‘@lﬁ ggzth WNESveméml. 2.

,) disposed a I ne di rection shown 1n Flg

1) si gnal pl Lpgg, Xﬂle %%rl’%cg’of She) Sgbgﬂad‘?%ﬁr;ar %6 %Vaﬂ'ﬂ %ﬁé(?%%a(:

the X direction Shown er pen o scan i nes and

pove OB o gpind SRR 7 LT
20. The second 0043
| Circuit array substrate 100 is provided with scanning
lines Ym, (m=1, 2, ...,) disposed along line directions (i.e., the Y
direction shown in Fig. 1), signa.l lines Xn, (n=1, 2, ...,) disposed
along row directions (i.e., the X direction shown in Fig. 1)
perpendicular to scanning lines Ym, and power supply lines Pm,
(m=1, 2, ...) to supply power to the first electrodes 60 of organic.EL
display elements 40 through driving elements 20. The second
alectrodes 66 of organic EL display elements 40 are connected to
the second electrode power lines not shown but arranged at
circumference locations of display area 102 for supplying a common
reference or ground potential.
0044
Circuit array substrate 100 is further provided in
circumference area 104 along outer sides of display area 102 with
scanning-line-drive circuit 107 to supply scanning signals to
scanning lines Ym and signal-line-drive circuit 108 to supply video
signals to signal lines Xn. All scanning and signal lines Ym and Xn

‘are connected to scanning- and signal-line-drive circuit 107 and
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el ectrodes 66 of organic EL display elenments 40 are connected to the
second el ectrode power |ines not shown but arranged at circunferedcéll 2006

| ocations of display area 102 for supplying a conmon reference or ground
potential. 0044 Circuit array substrate 100 is further provided in
circunference area 104 along outer sides of display area 102 with

scanni ng-line-drive circuit 107 to supply scanning signals to scanning

i nes Ym ah0i8 stesydetivel.drive circuit 108 to supply video signals to
signal lines Xn. Al scanning and signal lines Ymand Xn .are connected to
scanni ng and si gnapguisne-drive circuit 107 and 13 108, respectively. 0045
Pi xel switches 10 are disposed in the vicinities of crossing points of

scanning lines Ym Riglebb@itdhéd m@%ﬁ@dlﬁé@&hﬁ(tweoﬂﬁ:&nﬁlesRif&fﬂos%‘l\hg(:hes
10 are. connected to scanning lines Ym | e source and drain el ectrodes

of pixel sybindResf doh@hiin €M WESYal 4:0d dighall 1ihe§SEn XGatansleRbeo @b £k ode
of capacitor elenents 30 as well as gate electrodes of driving elenents

20, respechixed! 3witeBCEO A1 863hBctsl a6t s@Hesif 1Hdy VI RhereRbardd are
connected to power supply Ilines Pmand the other el ectrodes of capacitor

el enent s 3£’ndamphﬁlheleéﬂrbateseb%tlk@ﬂ%%vﬁgh@fs PO IR Cco%lne@téal 8y Skaggnts
40, respectively. 0046 In organic EL display device 1, electrons and holes

are i nj ectigds X Oa AHIGHE @1@@&40% J)Pb!ﬁba@f't&eéﬁrﬁéﬁ’ﬁ‘@%@ %{%mrqsg 5%9

second el ectrodes’ 60 and 66 of each pixel PX of organic di spla
electrodes of driving elements 20, respectively. Source and drain

electrodes of driving elements 20 are connected to power supply
lines Pm and the other electrodes of capacitor elements 30, and the
first electrodes 60 of organic EL display elements 40, respectively.

0046

In organic EL display device 1, electrons and holes are
injected into organic active layer 64 held between the first and
second electrodes 60 and 66 of each pixel PX of organic EL display
element 40, the recombination .of those electrons and holes
generates excitons and organic EL display element 40 emits light
as a result of release of light with a predetermined wavelength at
the time when the excitons lose their energy. The light is projected
from the upper side, i.e., from the side of the second electrode 66
(an upper-surface light-emitting system).

0047

Driving element 20 arranged in each pixel PX has
semiconductor layer 21 made from a poly-crystalline-silicon film as
shown in Fig. 2. Semiconductor layer 21 is-formed on insulation

substrate 110, such as a glass substrate of circuit array substrate
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el enment 40, the reconbi nation of those electrons and holes generates
excitons and organic EL display elenent 40 emits light as a resallt Jol 2000
rel ease of light with a predeterni ned wavel ength at the tine when the
excitons lose their energy. The light is projected fromthe upper side,
i.e., fromthe side of the second el ectrode 66 (an upper-surface
light-emtting system). 0047 Driving elenent 20 arranged in each pixel PX

has seni copgurOionl %Xﬁru@&ef%‘i%iﬁgol‘&;‘eia%%‘d%r %! AldriAg- 5t d£alk Tldn as
r Z1 1s forne

shown in Fig. 2. Sem conductor |ay on insulation substrate

) - i i - J 2\WO
110, such @ggasl%as&%@aqaﬁto% Qﬁbgg{e&%g h19r w&g%%ﬁg%%@aog #aﬁyer 519k

100, or on undercoating [ayer na ntri m “deposited

, o on ayer p8Sited
and §npur i 15 AAEa oBratt 2 i B8 rag WHEy Mop A Hsadh R30o SUPRT R iBHAC" o

' ' ' L RsUl 3t I4l , 48
Gare o ectpoae 88 B1300n SofPSRAEE ot BArIREe BN 2160 e, B bV er R nne

regi on 21C.thy %QQ j gtu\?ma'kﬁ)%lukqm (ililfi I m111. Gate electrode 22 of driving

element 20 is vere nterlfayer insulation film112. 0049 Drain
el ectrode 23D is ebggitsri cally connected to drain region 21D through
contact hole 113 nade through gate insulation film 111 and interl ayer

I nsul at ton film 11éét§0l{{188t§)|({390téQdezﬁ%{;ﬁlg element 20 is disposed
exadtly over channel region 21C through gate insulation film 111.
Gate electrode 22 of driving element 20 is covered with interlayer
insulation film 112. |

0049

Drain electrode 23D is electrically connectéd to drain
region 21D through contact hole 113 made throﬁgh gate insulation
film 111 and interlayer insulation film 112. Source electrode 23S is
electrically connected to source region 21S through contact hole 114
made through gate insulation film 111 and interlayer insulation
film 112.

0050

Channel region 21C 1is provided with at least two
cond...uctive regions C1 and C2 to electrically connect source and
drain regions 21S and 21D as shown in Figs. 3 and 4. That is, these
conductive regions C1, C2, ... are composed of at least two
poly-crystalline-silicon regions formed by irradiating pulsed-laser
beams to anneal amorphous-silicon films for fe-crystallization and
by different final shooting of the laser beams.

0051
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electrically connected to source region 21S through contact hole 114 nmade
through gate insulation film11ll and interlayer insulation f||n1%12. 0050
Channel region 21Cis provided with at | east two conductive r edi 'odYL Qogand
C2 to electrically connect source and drain regions 21S and 21D as shown
in Figs. 3 and 4. That is, these conductive regions C1, C2, ... are
conposed of at least two poly- crystalline -silicon regions formed by

Crystallisation antl Caped T Eapih EMEReeRECtnotiichme Fastrlbokigs oot
15 L e FOIRREOT, B3l ATBAR. 31 PLSRSE B) Salhafio e
finaly i eadieEEEhobEBTlasdl Bhams HILE ArSeRasl e difnonsind Toopowes o1,
2 ot ot SR LA FLYSIRLL YA Shidernl, om fech ol 1
215 and 2105 Ee Chacn2or CHrUGRTRIE. dir et iy 15 B rRRtatiam o
qrannel o ERRBIERS TRV OOk 30, SN FERT 21T SO Evo condickive”
regions C1, C2, ... with different average grain diameters to
connect source and drain regions 218 and 21D. |
0052
Each of conductive regions C1, C2, ... included in channel
region 21C may be of any configufations to connect source and
drain regions 21S and 21D.
0053
As shbwn in Fig. 3, for instance, each of conductive
regions C1, C2, .. may be a configuration extending along
longitudinal direction A of channel region 21C (or the longitudinal
direction of semiconductor layer 21) and may be in parallel with the
source-drain direction. In this case, boundary 21B between two
adjacent conductive regions C1 and C2 is substantially in parallel
with -longitudinal direction A of channel region 21C. |
0054
As shown in Fig. 4, each of conductive regions C1, C2, ...
may be a configurétion which does not extend in parallel with
longitudinal direction A of channel region 21C (or the longitudinal

direction of semiconductor layer 21). In this case, boundary 21B

between two adjacent conductive regions C1 and C2 is at a slant
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As shown in Fig. 3, for instance, each of conductive regions CI, CZ%?PH%
may. be a configuration extending along Iongitudinal direction A =of a I
region 21C (or the longitudinal direction of seniconductor |ayer 21) and
may be in parallel with the source-drain direction. In this case, boundary
21B between two adjacent conductive regions ClL and C2 is substantially in
parallel wth longitudinal direction A of channel region 21C. 0054 As.

shown in Rk ; f nAUEid Meq 63l C N - a

confi gur at‘:”gtnh\%/ﬁ?gﬁ&gggéoﬁgt ex{dea\rllldd {r%%%%ﬁ éf C\E\n%mell ’b‘?@?ﬁu@?ﬁal
direction A of chagp Lf region 21C (or the longitudinal direction of

sem conduct or | ayer § ). In this case, boundary 21B between two adjacent

Girection A of changererezotilsEhbyial the el ol FRRBE  rhpr R Al
nrde.of SATELISEien Hpiolh BiLoRKCL!Ver GOME Che B poil
ool on COMIATTRAR. o8, thal PadTIWHST 06 BUGARERakiSh Jefhianmi g,
ol ement o 20y it e F W O R L T8k R E eV Gl Rl o oo
i ng. oi°sHmib BRI YRR on daQaSBReRIgR e Bl S phiradlitbn  bhue, ar e
aoe’ S f GpRbIRe T aflvibg Slemedl3' 20 1o S8BTy Srdintc B, Qisplay ™
elements 40 with driving currents can be also averaged out. This
can result in an improvement in disperéion of current-supply
.capabilities of driving.elements 20 in the case that organic EL
display elements 40 are driven by the same level of video signals.

Accordingly, when a uniform image is displayed, brightness

differences between pixels can be reduced to improve their display

quality.

0056

As shown in Fig. 5, it is undesirable that each of
conductive regions C1, C2, ... is not a configuration which connects

source and drain regions 21S and 21D, i.e., that each of conductive
regions C1, C2, ... is substantially perpendicular to longitudinal
direction A of channel region 21C. When different silicon
crystallinity makes even one of conductive regions C1, C2, ... small
in mobility as shown in Fig. 5, resistance between source and drain
regions is governed by that mobility. |

0057

In the case of such silicon crystallinity, the capabilities of
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di fferences between pi xels can be reduced to i_rrprove their display .7 JuL 2006
quality. 0056 As shown in Fig. 5, it is undesirable that each of

conductive regions C1, C2, ... is not a configuration which connects
source and drain regions 21S and 21D, i.e., that each of conductive
regions Cl, C2, ... is substantially perpendicular to |ongitudinal

direction A of channel region 21C. \Wen different si I i con crystallinity

Shown ?xeg.ﬁ‘q@é‘%rﬁg?’gﬁnce SBRSRBLG uTents arSimet avgraned euboher ned
ggpggﬁlt i ?F?SH o%y(_lLlf qri vﬂlﬁgrt e?éﬁspgrg%sggcg&zglipcrgzrqrystggialr%nglﬁtg%ll, gagii%ed
Cequires atailed PR Tedha Bvp, copdiiesnes ciegiens C1. (Foonnset ggéﬁgctce and
i opl ay GevREPEARE AHIR razioBo 1y RS LR bed. fere, the first

manuf act uri ng net ho(g %o form sem conductor layer 21 of driving el ement 20
will be explained %? w. 0059 Fi rst an anor phous-silicon-filmfornmed
substrate is prep , pul sed-|aser beans are then

irradiated to anor 8§§L asf’?‘?@{%i f‘ﬁr%l Wiadl aqthlrs%an"rh&]ghapl@x&tdmce set

forth above will be described. Here, the first manufacturing method
to form semiconductor layer 21 of driving element 20 will be
explained below.

0059

First, an amorphous-silicon-film-formed substrate is
prepared. As shown in Fig. 6, pulsed-laser beams are then
irradiated to amorphous-silicon film a-Si in scanning direction
(shot-moving direction) B. Heating energy of the laser beams melts
amofphous-silicon film a-Si and re-crystallizes to make the same
poly-crystalline. Thus, poly-crystalline-silicon film p-Si is formed.

0060

In this laser annealing process, all areas of
amorphous-silicon film a-Si are uniformly heated by substantially
the . same heating energy. Each laser beam is approximately
rectangular in cross section so that scanning direction B is shorter
than the direction perpendicular to scanning direction B. Every
laser beam is irradiated while being shifted by pitch LP along
scanning direction B. |

0061

As shown in Figs. 6 and 7, poly-crystalline-silicon regions
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{shot-noving direction) B. Heating energy of the |aser beans nelt§7 JUL 2006
anor phous-silicon filma-Si and re-crystallizes to make the sane
poly-crystalline. Thus, poly-crystalline-silicon filmp-Si is formed. 0060
In this laser annealing process, all areas of anorphous-silicon film a-Si
are uni fornly heated by substantially the . sanme. heating energy. Each

| aser beamis approximately rectangular in cross section so that scanning

direction R is(Rignt er(NII-QZ,n the dglreecté\??xelgﬁéﬂﬁrgifgwnaerd ; ﬁﬁ)?fggﬂ%@qﬁi tch

direction B. Every laser beamis Irradria c e el ng6s e
I gl ' ' . n Figs. an jp—
po v crv SEFSATEHAEEMERR S, (BSOS Ben i e
- | asey:- L.k ey
fored, BY el YofagadbabRleheaaabent RN s iRoil 68 wogions
et al s enreBBoRds, I, IR pl OPREAPCRE [ he PR Ml b (B T

width direction’Is consistent W

beans. 006 1.04.h ktch.arenl itymand 5 /L m for

i nst ance, cfoe%s\é\gg%ﬁt\:/‘g%lﬁl Beé\?\gr;ﬂ%oaéﬁe& }?Es%roqggb%}?%eﬁ P&M%ted to forma
poly-crystalli ne-s'bb'b%on filmover all the area of channel region 21C In
other words, a serires of the |laser beans from the initial (n-19)-th shot

(ot the L ow B S LA A b BB e 5, o
instance, respectively, every 20-shot-laser beam is irradiated to
form a poly-crystalline-silicon film over all the area of channel
region 21C. In other words, a series of the .laser beams from the
initial (n-19)-th shot though the final n-th shot are irradiated to
form poly-crystalline-silicon region N in this particular case.

0063 -

Laser beam scanning may be carried out to form a
poly-crystalline film by shifting of a . laser-beam'irfadiation
position at a predetermined pitch with respect to a fixed substrate
Wi’ph an amorphous-silicon film formed or by shooting laser beams
to an amorphous-silicon-film formed substrate which moves at a
predetermined .speed. In the- latter case, where timing of
irradiating the laser beams is kept at a regular interval,
troublesome adjustments are not required for a positi_on of the
substrate with respect to the laser beams so that it can improve
laser annealing efficiency. |

0064

Subsequently, as shown in Fig. 8, a patterning process is

carried out for poly-crystalline-silicon film p-Si to include at least
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Laser beam scanning may be carried out to forma poly-crystalline §ijym ja
shifting of a laser-beamirradiation position at a predeterm ned pitch
with respect to a fixed substrate wth an anor phous-silicon filmforned or
by shooting | aser beans to an anorphous-silicon-filmformed substrate
which noves at a predetermned speed. In the latter case, where tinmng of
irradiating the |laser beans is kept at a regular interval, troublesone

fo the | aser cpaaVeie g poty: iy RUREBL IR ke o B0 AR, Ui (Bl 064
Subsequent kit O3 90O8P | wobufea by &ABLEST 1A BRATESR U, pepti heduout o
POl - Cr ot bk ooty oM A0 15 AT G s o S0, G2 00
east part 0 of HeBRG) D8L T IEAEE “o%'a'rB%F'y.f'& y%P‘%LtHQJt%mi t?eégdgwt N
N+1), ... k- nin pr.ocess. - her,. A
fecss i R N e o B e
-silicon region N, (N+I), (N+2), or .... Thus, patterned poly -crystalline

-silicon filmp-Si 00 ﬁnsistently i ncludes at |least two poly- crystalline
-silicon regions N d (N+1), (N+1) and (N+2), or

Further, the patterning process may make width CW of
poly-crystalline-silicon film p-Si wider than pitch LP of the laser
beams, i.e., width NW of poly-crystalline-silicon region N, (N+1),
(N+2), or .... Thus, patterned poly-crystalline-silicon film p-Si
consistently includes at least two poly-crystalline'.silicon regions N
and (N+1), (N+1) and (N+2), or ...

0066

Desirably, width NW of poly-crystalline-silicon region N,
(N+1), (N+2), or .... (i.e., pitch LP of the laser beams) is set to be not
more than half of width CW of poly-crystalline-silicon film p-Si.
This makes pattei‘ned poly-crystalline-silicon film p-Si have not
less than two poly-crystalline-silicon regions N and (N+1), (N+1)
and (N+2), or ....

0067

In the case that width NW of poly-crystalline-silicon
region N, (N+1), (N+2), or ... and width CW of patterned
poly-crystalline-silicon film p-Si are set to be 5LLm and 154 m,
respectively, for instance, as shown in Fig. 8, - patterned

poly-crystalline-silicon film p-Si includes three
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0066 Desirably, width NWof poly-crystalline -silicon region N, < R+JUL 2006
(N+2), or .... (i.e., pitch LP of the | aser beams) is set to be not nore
than half of width CWof poly -crystalline -silicon filmp-Si. This makes
patterned poly -crystalline -silicon filmp-Si have not |ess than two
poly-crystalline -silicon regions N and (N+1), (N+1) and (N+2), or 0067
In the case that width NWof poly -crystalline - silicon region N, (Nt),

Red(NRHY, - line -sili film -
s are SqyeRfltalliiens e BRI N NRT Yo PLE) bF Boidce. “an shown

in Fig. 8 patternggggpoly - crystalline -silicon filmp-Si includes three
20 poly-crystalline- S|Iicon regions N, (N+1) and (N+2) or nore. 0068 Next,

drain regions 91s N, 21 rRENA i Blen i eatiPRdiictan 18 Eef oAl ot of
ol v- cr yor PRl WiEBreri R %113 qedin Bl A1, %%&Mo?ﬁiqﬁaqnon
fim pséf%“%}m%%f SLEERBET rppiod élﬁaﬁqlﬁtv%r Spylieydiidan Heprton’
drain v egihds E@gf%aﬁﬁﬁﬁ' AP PERRAA PO O ALliaess Biowhahel B-Sgi oh 210
of poly- & %&g(lilvlv?ﬁl %hlel &é’é‘e 1ns{Plat10n film. Second, gate electrode 22 is
formed over poly-crystalline-silicon film p-Si. Finally, an impurity
is doped into poly-crystalline-silicon film p-Si through gate
electrode 22 as a mask.
0069
Thus, source and drain regions 21S and 21D are formed
on both sides of channel region 21C of poly-crystalline-silicon film
p-Si in a direction substantially perpendicular to scanning
direction B. Neither source region 21S nor drain region 21D is
overlapped with gate electrode 22.
0070
Channel region 21C is provided with conductive regions
C1, C2, C3, ... composed of poly-crystalline-silicon regions N, (N+1),
(N+2), ..., respectively. Each of conductive regions C1, C2, C3, ... is
formed to couple source région 21S with drain region 21D. As
described above, conductive region C1 is composed of
poly-crystalline-silicon region N made finally by the n-th shot of
the laser beams. Likewise, conductive region C2. is composed of
poly-crystalline-silicon region (N+1) made finally by the (n+1)-th

shot of the laser beams.
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Pp-Si in a direction substantially perpendicular to scanning directi ny ? 2006
Nei t her source region 21S nor drain region 21D is overlapped with™g t(g

el ectrode 22. 0070 Channel region 21C is provided with conductive regions
Cl, C2, C3, ... conposed of poly-crystalline-silicon regions N, (N+1),
(N+2), ..., respectively. Each of conductive regions Cl1, C, C3, ... is
formed to couple source region 21S with drain region 21D. As described

above, conductive pegion Cl is conposed of poly- crystalline-silicon
region N nmade finall ylby the n-th shot of the |aser beans. Likew se,

made 11 nal 1y byt hen SFE TR IBRar corfudiibly B Blord O T, L 40T T Braer o
direct i on B-srepha Bl 210, Feafling At Aot IR RSB beRfR Tro a
o ect on SQTol b0 Y oS INELLLE R FiGerldh ISl FaSSTEA T o
1 aser adiafloReed 216 Bp SRRCORre ] Bdiadizent of the o baeepabont
Feni ons.  ATERRR’ oA it Figna i do im, Tebi o' Begbilning 6B the 1 rst
enmbodi ”E“tdirQS \ﬁealor];grwn};dt% &lwroey (i:}tlgn%fel(i'%réggﬁtﬂlv(s regions Cl,
| 0072
Power dispersion in laser beam shots of the laser anneal
process gives rise to different crystallinity of
poly-crystalline-silicon regions formed in conductive regions. A
method of manufacturing a display device according to the first
embodiment, however, forms a plurality of conductive regions C1,
C2, C3, ... with different mobility in channel region 21C so that the
mobility of channel region 21C can be averaged as a whole. Thus,
an averaged driving current can be supplied from driving element
20 to organic EL display element 40. Accordingly, where organic EL
display elements 40 are supplied with substantially the same
magnitude video signals, organic EL display elements 40 emit
substantially the same magnifude light to display uniform images
so that their display quality can be significantly improved.
0073
Further, a patterning process is carried out for
poly-crystalline-silicon film p-Si formed by at leasf two different

final shots of the laser beams. Practically, such a patterning

process is performed to make predetermined width CW of
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C2, C3, with different nobility in channel region 21C so that the 7 nobidety
of channel region 21C can be averaged as a whole. Thus, an averaged
driving current can be supplied fromdriving element 20 to organic EL

di splay el enment 40. Accordingly, where organic EL display elenments 40 are
supplied with substantially the same nagnitude video signals, organic EL
display elenents 40 emt substantially the sanme magnitude |ight to display

uni formi '“%tgf;rgcr &atlﬂigxie-gﬂ?&fn & 5! ﬁySﬂWdetrytﬁQﬂ fcll gﬁb fd.fcﬁf'oe% ll)ﬁrs)gfy

i mproved. urt a patternihg process I's carried out

crystall gl |domdd | RSty | pEBRih Dy1g Lansiplimdl Leteple [0

shots of the laser beams. Practi c: such a patierning rocess 1S

per {01 e & Bk 98 SR8 BE ot L0 O AleigheRely oETYS B LRGIaRY | con
21C can |l ok i S5 EORSPSULY SRIEP 8o S CRRAUEL it £ O
conduct | vepseBEnS Sline Choe s itchE'S 55 b3l Phleh b Belfbe'® *°
oo 11 G SAE e QPRI BAE O, LR U MR o Sloghanne
accor dance 4R RE PeBIBRScHirte B R el e B AR ARBEh P BiPRANC be
described bl RW o FRVENSH petifd,? | ©d |

0074
SECOND EMBODIMENT

Next, a method of manufacturing semiconductor layer 21
of driving element 20 in accordance with the second embodiment of
the present invention will be described below. Howevep, detailed
explanations of the same processes as in the first embodiment are
omitted.

0075

First, an amorphous-silicon film-formed ‘ substrate is
prepared. As schematically shown in Fig. 10, pulsed-laser beams
are then irradiated to amorphous-silicon film a-Si and shifted by
pitch LP in scanning (shot-moving) direction B.

0076

As shown in Figs. 10 and 11, poly-crystalline-silicon
regions N, (N+1), (N+2), ..., are eventually formed by finally
irradiated-laser-beam shots n, (n+1), (n+2), ..., respectively. Width

NW defined between adjacent poly-crystalline-silicon regions
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expl anations of the same processes as in the first enbodi nent are eam
0075 First, an anorphous-silicon filmforned substrate is prepared. is
schematically shown in Fig. 10, pul sed-laser beans are then irradiated to
anmor phous -silicon filma-Si and shifted by pitch LP in scanning
(shot-noving) direction B. 0076 As shown in Figs. 10 and 11,
poly-crystalline -silicon regions N, (N+1), (N+2), ..., are eventually

:g;gggt ibze%dml\?\;)gndisrr ¥ E%Sf\e(r%eic)ig%ﬁ{ \_/\ggﬁéna?i?'?cer?&pol _ d%’r éiraﬁ&i% 3 1icon
regions 230&1951s€§199%%ht§b 1ﬁ§ ?ﬁ%tﬁ’éﬁtﬁ% Fhe ?a%eera hng%r ection is

consi stent w th scanning di re el'a%e
Subsequently, as sj p in Fig. 12, a patterning process is carried out for
pol y-crystalline-si |con filmp Si to include at least two consecutive

Formed by di 11 er ont upeedeaiil A8 phefl e de%Nrﬁf%)atwé‘E%bés PFBF5AS b7
e ARgd i f%%ﬁ%?%%?f%@%mwéfmpnaﬁ?m 8% o ipclr pidenst boars
oy o Oy DR LU LKL A eSS LU RO T PO e
consecuti Vemﬁ“{N’#é’Y St aI | (I)pr?leﬁl i)ifcc?r%fer e%ltoﬂ%,alil sa}p(gjts(ol\?%gxe laser beams,
respectively.
0078
Further, the patterning process may make width CW of
poly-crystalline-silicon film p-Si wider than pitch LP of the laser
| beams, i.e., width NW of the poly-crystalline-silicon region. Thus,
patterned poly-crystalline-silicon film p-Si securely includes at
least two consecutive poly-crystalline-silicon regions N and (N+1),.
(N+1) and (N+2), or .... |
0079
Desirably, width NW of the pqlrcrystalline-s'ilicon region
(pitch LP of the laser beams) is set to be not more than half of width
CwW ‘of poly-crystalline-silicon film p-Si. This makes patterned
_ poly-crystalline-silicon film p-Si have not less than two

poly-crystalline-silicon regions N and (N+1), (N+1) and (N+2), or

0080

Next, as shown in Fig. 13, semiconductor layer 21 is
comple'ted with source and drain regions 218 and 21D formed on

both sides of channel region 21C of poly-crystalline-silicon film p-Si
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Y N+1) and (N+2), or .... 0079 Desirably, width NWof the éPL
poly-crystalline-silicon region (pitch LP of the |aser beans) iS's to
not nore than half of wdth CWof poly-crystalline-silicon filmp-Si. Th| s
frakes patterned poly-crystalline-silicon filmp-Si have not |ess than two
poly-crystalline-silicon regions N and (N+1), (N+1) and (N+2), or 0080
Next, as shown in Fig. 13, sem conductor |ayer 21 is conplet ed vmth source

and drain &e0iaNswal FaRd, 2R deanERd pYy- A3l fi Ghonts 184 g0 21C

of poly-crystalline-silico I'l'm p-Si Fl?st,

pat t er ned Qplefodr %Siﬁﬁldﬂen@a%l1h%9Ta£1ogxn¥§§t§ SeBonfoy ft%d%i[f&c% &“ezzgate

insulation film Second, gate electro

pol y-crystgrin d-o¥elrl Oy Ei‘*é‘ﬂﬂl e- sEhB@hlﬂl {mFi gﬁgéla%zgx?ggﬁg{l

poly-crystalline-silicon fi rough gat €lec

0081 Thusis saugse 30%o0ialIp-6ag %amflglﬁl 0fh 2Hef -0 TR0 28, DoL, S'des

of channel regi'on 21C of rystalline-siTicon f

subst ant i aljl I scanning direction B and which are _not
over | appe?iélve\n)é%ﬁﬁiéégg%ggcta{aoc}g 22. 0082 Channel region 21C is provided

with conductive reg P Cl, C2, C3, ... conposed of
poly-crystalline-silircon regions N, (N+1),

Thus, source and drain regions 21S and 21D are formed
on both sides of channel region 21C of poly-crystalline-silicon film
p-Si which are substantially perpendicular to scanning direction B
and which are not overlapped with gate electrode 22.

0082

Channel region 21C is provided with conductive regions
C1, C2, C3, ... composed of poly-crystalline-silicon regions N, (N+1),
(N+2), ..., respectively. Each of conductive regions C1, C2, C3, ... is
formed to couple source region 21S with drain region 21D. As
described above, conductive region C1 is composed of
poly-crystalline-silicon region N made finally by the n-th shot of
the laser beams. Likewise, conductive region C2 is composed of
poly-crystalline-silicon region (N+1) made finally by the (n+1)-th
shot of thé laser beams.

0083

In order to form conductive regions C1, C2, C3, ... in
channel region 21C, scanning direction B of the laser beams is
required not to be perpendicular to a direction along width CW of
channel region 21C. In the second embodiment of the present

invention, scanning direction B is, in fact, at a slant with respect to
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(N+2), ..., respectively. Each of conductive regions d, C, C3, ..7 hs 2006
formed to couple source region 21S with drain region 21D. As described
above, conductive region Cl is conposed of poly- crystalline- silicon
region N made finally by the n-th shot of the |aser beans. Likewi se,
conductive region C2 is conposed of poly-crystalline-silicon region (N+1)
made finally by the (n+tl)-th shot of the | aser beans. 0083 |In order to

b ot s o te HErdR9RMofth width EW of chidhnd g 578,00 205 Soanmng

di rection aser Beans 1s required Nno rpendicular to. a
direction aI ong w gphaCWof channel region 21C. In the second enbodi ment
of the present i nvent ion, scanning direction Bis, in fact, at a slant

i di t dt.h h | region
21c " GoBa. Accor di ASCPRHTR teetlincreshiid: HnRp e e, & A
%Y o mea Sfed, 4 @ﬁ%lﬂ%ﬁ”ﬁ”ﬁﬂéa&rﬁ oD eR é?%‘é%fe"f RERE Dot s
f I he d di t he di spl ay .area does
ot “have & e EBERS oBe Pinl' s Fkmadlhs mokih mytw s foihOBnor . I
el t f | s,.di d l.ant rections
v oot SR AT AR B Sl oS E i RSBt S5
the drivi ment s o% t he seco nbodi nent can neke |t nq{e dlfflcult
to visual P@é ‘ieﬂé‘-sl i k& uné' 153??1833 Bb&R| bl goes ave

poly-crystalline-silicon film formed by the same final shot. In other
words, the driving elements of pixels disbosed in slant directions
have poly-crystalline-silicon films formed by the same last shots.
Thus, the driving elements of the second embodiment can make it
more difficult to visualize line-like uneven brightness possibly
formed in the line and row directions of the display area than those
of the first embodiment.

0085

Meanwhile, in the case of a color organic EL display
device, the visual sensitivity (relative luminous efficiency) of
human eyes depends on displayed colors. Where color displays are
made by red color pixels PXR, green color pixels PXG and blue color
pixels PXB, the visual sensitivity of green color is higher than that
of the other colors. Thus, uneven display of the green color (in the
case of an entirely green color display) is particularly conspicuous.

0086

Accordingly, it is desirable to set a ratio of width CW of
channel region 21C to width NW of each conductive region C1, C2,

.. with respect to a green color (the first color) pixel to be different
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formed in the line and row directions of the display area than those7JEE2mm
the first enbodi nent. 0085 Meanwhile, in the case of a col or organic

di splay device, the visual sensitivity (relative |lum nous efficiency) of
human eyes depends on displayed col ors. Where col or displays are made by
red col or pixels PXR, green color pixels PXG and blue color pixels PXB,
the visual sensitivity of green color is higher than that of the other

COL DTSl tkom WY 4iRPh P lof s SHEPRLER O (¢ ol HRarBRGp Ay Sen

entirely green color ay) IS particu

e S 2 B U S 7

21Cto w ach conductriveé regl o

green col t f 0 pi xel to be different 26 fromthat of w dth
CW of cha(r)l(%gl(e {%&do({rlﬁéllog %gg%\l}dth NW of each conductive region Cl, C2, ...

Wi th respect to a gor bl ue col or pixel (the second color pixel). 0087
Wdth NWof each conductive region is set to be not nore than CW3, for

nstance, b e QY B RS e nh LS Bhe oo
e 12 M SOEChed Sapthhd, S SEMEL LB 5F el e
P 2 gk 298G A T Ko 2RO el b e "
Al ternat| Vc%lryduc%ive region is set to be not more than CW/2 with respect to
width CW of channel region 21C for the red or blue color pixel. In
order to. configure these structures, a predetermined pitch of the
laser beams to form the. green color pixels is smai‘ler than that of
the laser beams to form the red or blue color pixels. Alternatively, a
width of the semiconductor layer for the green color pixel is larger
than that of the semiconductor for the red or blue color pixel.
0088
Thus, three conductive regions or more are provided in
the channel region for the green color pixel but two conductive
regions or more are provided in the channel region for the red or
blue color pixel. As a result, dispersion in mobility of the channel
region for the green color pixel is averaged better than that in
mobility of the channel region for the red or blue color pixel.
Accordingly, uneven brightness of a higher visual-sensitivity color
(e.g., green color) can be improved.
0089
This invention is applied not only to the circuit

arrangement shown in Fig. 1 but also to other circuit arrangements,
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w dth of the sem conductor |ayer for the green color pixel is |larger LF%ﬁE
that of the sem conductor for the red or blue color pixel. 0088 j‘LﬁH
three conductive regions or nore are provided in the channel region for
the green color pixel but two conductive regions or nore are provided in
the channel region for the red or blue color pixel. As a result, _
di spersion in nobility of the channel region for the green color pixel is

- ' bl i ' X .th d
bl e ool or K as . OE¥.obdreha iy, I Hig, ¥t clor PR ABUR S i A G R rORitgate
Itivit I . reen color) can.he pnproved. 0089 This

Tvent| on S FREbERRIE P Rsiihcate BRIt BAFMAOREN $RoAdPR 129, 1
but al t t ' ' rangenents, .27 such.as the one shown_in Fig.
14, for exied he therehof] HEPFENPs. 114 Srorif asnanecaenbiarbitas o
built. Particul.arl ' der. to cancel jthe threshold dispersion, this
c:“rcuit :i‘iﬁé}%&éﬁéﬂ{é%%fﬁge L g% 8% HETEeEN 3 P1XR n%ﬁ’ﬂ&'ﬁ" béPwedHl pi xel

itch 10 d | at i capaci tor enment 30 nd control elenents 33
and 34 cduam BFBER SR Ageor Riemeds Sh0gaY epmbrlitlerarRis, e RA cberent
however, al so inclﬁges pi l. swijch 10, driving elenment 20 and control
el enent s é@nﬁﬁﬁmgﬂ,‘)?%ﬁ’géﬁFESH tor layers of which are conposed of a

poly -crystalline ﬁbl con film it cannot cancel the nmobility dispersion
conpletely. \Were ¢ g sem conductor |ayer of driving

Since the circuit arrangement, however, also includes
pixel switch 10, driving element 20 and control elements 33 and 34,
the | semiconductor layers of which are composed of a
poly-crystalline-silicon film, it cannot cancel the mobility
dispersion completely. Where the semiconductor layer of driving
element 20 in the circuit arrangemeﬁt 1s made of such a
poly-crystalline-silicon film as set forth above in the first and
second embodiment, the mobility dispersion can be significantly
averaged.

0091 |

As described above, direction (longitudinal direction) A of
channel regioxi 21C of driving element 20 to supply a driving
current to organic EL display element 40 is perpendicular to
scanning (shot-moving) direction B of the laser beams and channel
region 21C is composed of coﬁductive regions C1, C2, ... to connect
channel region 21C to source and drain regions 21S and 21D.

0092 |

Even if average grain diameters of conductive regions C1,

C2, ... are different from each other, since conductive regions C1,
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lement 20 in the circuit arrangement is made of such a poly -crystaljyngos
-silicon filmas set forth above in the first and second enbodinent, the
nobi | ity dispersion can be significantly averaged. 0091 As described
above, direction (longitudinal direction) A of channel region 21C of

driving element 20 to supply a driving current to organic EL display

el ement 40 is perpendicular to scanning (shot-noving) direction B of the

' ' j ed of conducti,ve.regions Cl,
o B dn PREaHel WAl Soksbe: FATBTR Rl e FroH TG 5258 and
21D. 0092 | e i.n_di ters of conductjv egio I, ,
... are di ga%n%é fb%ﬁqhggc%tgéﬁﬁe?gc@ﬂﬁ@@%‘%ﬁﬁéﬂ?’@r{‘?Lgﬁ(#\s-'el ?i‘é@’@, -
are paral | ¥ upce-drain direction the nobiljty. is no over ne
by t_ﬁat of SApABfs? (38 A8 8&‘5%?&@ £ supply ?hég,l%g:g é‘aiggis?%: 1;9, for
ol erent a0 SR SIEHER Sifmnek et R R varagade FhrEraesdt can

b T T e e N R R N oy
nmbodi t. scribed above. Although the i nvention has been described in
ietso ;ggrilgdd’?’%riﬁyiﬁﬁt%n lt?é?lfoa‘f%db%a%éfeq&ﬁlﬂé’rti cularity, it is u.nders';]ood
that the present d r(agosure of the preferred formcan be changed in the
details of constru@@ n and the conbinati on and arrangenent of

The present invention is not limited to the embodiments
described above. Althouéh the invention has been desqribed in its
applied fofm with a certain degree of particularit&, it is understood
that the present disclosure of the preferred form can be changed in
the details of construction and the combination and arrangement of
components may be resorted to without departing from the spirit
and the scope of the invention as hereinafter claimed. Some
components of the embodiments may be eliminated or various

components from different embodiments may also be combined.
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-conponents may be resorted to without departing fromthe spirit and,t
scope of the invention as hereinafter clainmed. Sone conponents of 't'ﬁe" 2006
enbodi ments nay be elimnated or various conponents fromdifferent
enbodi mrents nay al so be conbined. 29 What is clainmed is: 1. A method of
manuf acturing a display device with driving elenents for driving pixels,
conprising: preparing an anorphous -silicon filmformed on a substrate;
irradi ating pul sed-1aser beans toward said anorphous -silicon filmwhile
shifting to shoot each of the $ihmtiis daimeddist:er m ned scanni ng direction
to forma poly -crystalline film patterning said poly-crystalline filmto
include at least two poly-crystalline conductive regions in a channel
region finally formed by different shots of said pul sed-laser beans; and
formi ng source and.drhi methgidord anahoifactarimg of diplaychdewiek medhon;
wherein said scanning direction of said | aser beans is substantially not
i n paral | driv¥nighe bethengs tfodi ddving pexelsncahpsasichg:channel regi on, wher eby
said channel, source and drain regions are provided in a sem conductor
| ayer of each of sagrdpdimingngarl emmorphodis-dilbeimodilmh nferviedt wi ng a
di spl ay device according to Claim1, wherein said scanning direction of
sai d | asesubstawtd;s ,substantially in parallel with a wdth direction of
sai d channel region.

irradiating pulsed-laser beams toward said

amorphous-silicon film while shifting to shoot each of the same in a
predetermined scanning direction to form a poly-crystalline film;

patterning said poly-crystalline film to include at least
two poly-crystalline conductive regions in a channel region finally
formed by different shots of said pulsed-laser beams; and

forming source and drain regions on both sides of said
channel region;

wherein said scanning direction of said laser beams is
substantially not in parallel with a longitudinal direction of said
channel region,

whereby said channel, source and drain regions are

provided in a semiconductor layer of each of said driving elements.

2. A method of manufacturing a display device according
to Claim 1, wherein said scanning direction of said laser beams is
substantially in parallel with a width direction of said channel

region.

3. A method of manufacturing a display device according
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-3. A nethod of manufacturing a display device according 30 to O aim 1
wherein said scanning direction of said |aser beans is at a sl ant! \}\Wt 1006
respect to a width direction of said channel region. 4. A nethod of
manufacturing a display device according to Caim1l, wherein said pixels
include first and second pixels, and a ratio of a wdth of each of said
conductive regions in said first pixel to that of said channel region in
said first pixel is different froma ratio of a wwdth of each of said
conduct i veo r@giian 1, wheirdin saddnsbgmnxinig dirédtdbnodf saidl lakenrtedamegison i n
sai d second pixel. 5. A nethod of manufacturing a display device with
driving ehenesplsnf eritHriespegttioxalwidtdodirédtion:ofpsEipachagned regionhous-
silicon filmfornmed on a substrate; irradiating pul sed-1aser beans toward
said anorphous-silicon filmwhile shifting to shoot each of the sane by a
predetermned pitch in a predeterm ned scanning direction to form a poly-
crystalline film faAtmethod shintapofyetarningahldisplay|devicenaée alinigdt h of
said poly-crystalline filmw der than said pitch; and form ng a channel
regi on anto Haine 1awhh ereainsablipireloimclhatehfirstiendiesand wikeiachndegi on
in a direction substantially perpendicular to said scanning direction,
wher ei n sai tatdoaohiangviditheof icmehobf smiid temdnchipansegionsihssaid ifatdty not
in parallel with a longitudinal direction of said channel region. 31

pixel to that of said channel region in said first pixel is different

from a ratio of a width of each of said conductive region in said

second pixel to that of said channel region in said second pixel.

5. A method of manufacturing a display device with

driving elements for driving pixels, comprising:
preparing an amorphous-silicon film formed on a

substrate;

irradiating pulsed-laser beams toward said
amorphous-silicon film while shifting to shoot each of the same by a
predetermined pitch in a predetermined scanning direction to form
a poly-crystalline film;

patterning said poly-crystalline film to make a width of
said poly-crystalline film wider than said pitch; and

forming a channel region and source and drain regions on
both sides of said channel region in a direction substantially
perpendicular to said scanning direction,

wherein said scanning direction of said laser beams is
substantially not in parallel with a longitudinal direction of said

channel region.
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6. A nmethod of manufacturing a display device according to O ai m&b} JUL- 2006
wherein said channel region includes at |least first and second conductive
regi ons connecting said source region to said drain region, said first
cconductive region is finally forned by a first shot of said |aser beans;
and said second conductive region is finally formed by a second shot of
sai d pul sed-1aser beans which is subsequent to said first shot of said

| aser beans. 7. A nethod of manufacturing a display device according to
Claimb5, wherein said pitch is not nore than half of a width of said
channel region. 8. A nethod of manufacturing a display device according to
C ai m5, wherein theAsmathodgofimsntifaectafingaa dispiay dediee ascording
substantially in parallel with a direction of a width of said channel

regi on. 9to Llmih & wherainibaid whamgnel degimyncdhwdee addeasdifigst andd ai m
5, wherein the scanning direction of said |aser beans is at a slant with
respect tgeéoridreshdadtisvle aegichdh anmattdinghanikl soegieoregion o netidod of

manuf acturing a display device according to Caim6, wherein said pixels
i ncl ude fdrain aegisacond pixels, and 32 -7JUL2006 a ratio of a width of
each of said conductive regions in said first pixel to that of said
channel region in sadddfifrist stopduetiviesregidrernenfinafllyrfoanrexd iby of farati dt h of
each of said conductive region in said second pixel to that of said
channel rehbonfisgaidalaberchennhspiaeed .
said second conductive region is finally formed by a
second shot of said pulsed-laser beams which is subsequent to said

first shot of said laser beams.

7. A method of manufacturing a display device according
to Claim 5, wherein said pitch is not more than half of a width of

said channel region.

8. A method of manufacturing a display device according
to Claim 5, wherein the scanning direction of said laser beams is
substantially in parallel with a direction of a width of said channel

region.

9. A method of manufacturing a display device according
to Claim 5, wherein the scanning direction of said laser beams is at

a slant with respect to a direction of a width of said channel region.

10. A method of manufacturing a display device according

to Claim 6, wherein said pixels include first and second pixels, and
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.11. A display device conprising' . a display area having pixels di-spatbd20§n
a mtrix; light-emtting elenents provided for, and corresponding to,
said pixels; and driving elenments to supply driving currents to said
light-emtting el enments, said driving elenents having thin-filmtransistors
with sem conductor |ayers of poly-crystalline filnms, said sem conductor

| ayers including source, drain and channel regions, and said channel
regi on connecting said source and drain regions and including at |east two
conduct i vg ¥£idoood avwtidtli 6f eaeht of deddagenduativesregionsdndsaid Ifessdt two
conductive regions have a boundary which is substantially not in parallel
with a w giteldts atiatosf eaidatlanfibhreglion cgi enid ¥2rstApixeblisydidfssiees
according to Claim1l1l, wherein said conductive regions have a boundary
which is grhifit andb! §f ia) wigdhabf elachl tof saidrgndudtitivd digieat imnsadll sai d
channel region. 33 -7JUL2006 13. A display device according to O aim 11,
wher ei n sgéébnd igetttovishategf ensd ledem e opegidar in waidsdconat pixel.ant wi th
respect to a longitudinal direction of said channel region. 14. A display
device according to Caim1l, wherein said pixels include first and second
pi xel s, and a ratio of a width of each of said conductive regions in said
first pixel to thatl.A disptayldevieé comprising:

a display area having pixels disposed in a matrix;

light-emitting elements provided for, and corresponding
to, said pixels; and

driving elements to supply driving currents to said
light-emitting elements,

said driving elements having thin-film transistors with
semiconductor layers of poly-crystalline films,

said semiconductor layers including source, drain and
channel regions, and

said channel region connecting said source and drain
regions and including at least two conductive regions with different
average grain sizes,

said at least two conductive regions have a boundary
which is substantially not in parallel with a width direction of said

channel region.
12. A display device according to Claim 11, wherein said

conductive regions have a boundary which is substantially in

parallel with a longitudinal direction of said channel region.
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region in said first pixel is different froma ratio of a width of -eadhL 2506
sai d conductive regions in said second pixel to that of said channel
region in said second pixel. 15. A display device according to Caim1l,
wherein said sem conductor |ayers are fornmed by irradiating pul sed-1aser
beans to anneal anorphous crystalline filns, and said conductive regions
are fornmed by different final shots of said | aser beans. 34
13. A display device according to Claim 11, wherein said
conductive regions have a boundary which is at a slant with respect

to a longitudinal direction of said channel region.

14. A display device according to Claim 11, wherein said
pixels include first and second pixels, and a ratio of a width of each
of said conductive regions in said first pixel to that of said channel
region in said first pixel is different from a ratio of a width of each
of said conductive regions in said second pixel to that of said

channel region in said second pixel.

15. A display device according to Claim 11, wherein said
semiconductor layers are formed by irradiating pulsed-laser beams
to anneal amorphous crystalline films, and

said conductive regions are formed by different final

shots of said laser beams.
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