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DESCRI PTI ON DI SPLAYDEVI CE, METHOD FOR

MANUFACTURI NGDI SPLAYDEVI CE, AND SO SUBSTRATE
WORUHNBEALFI ELD [ 0001] The present invention reCaturE0$/a55172

an SO (silicon on insul atorI;9 substrate and a di spl ay

device that is manufactured using the SO substrate.

In particular, the present invention relates to a

bondi ng SO technol ogy, an SO substrate forned by

bondi ng a singl e-cryst aPEPGRRIBIIONG| ycrystal i ne

sem conductor |layer to a substrate having an

insulating surface (e.g. a glass), and a displ ay

DESPICSY DENIGCE, METHOD FORMAN BA CTURIN G DISPLAA BEVICE,

BACKGROUNDART [0002] Wth a quantum.leap in VLS

technol ogy in recentwgﬁgl,sﬁﬁsgﬁp*g@r ucture, which

enabl es hi gh-speed operation and | ow power

consunption, has been attracting attention. In this
TE@EENHOADGIELBN active region (channel formation

@qﬁﬂi on) of a field-effect transistor (FET), which is
[0 ventionally formed with bul k single-crystalline

si | i q@@, présenf RIVERGoMdlitetoSaN8 02 -(Sili¥ed 8h lihdifat6i)| SubQfhte and a

thin film It is known that use of the SO structure
displeybdayécenthatuis apanufiotered unins the SOF selistiater  dp apdicylap the present
. Wth s ler rgsitd | t ] .
imielid AR 40 20%0@Her SOk FRARIOGRAR 30T @Bl Mg by, bonding o
sinfpld-t6onllEebst rpalyrrystdiind Seaiboadiagedaer tto hi gibsspeekhving an
.Sg]gai.ration. {0003]1 As a nethod for manufactu in? a .
inqudptipersuriacrale-ss@iglassh apd adisplay deyise dhatds mapuiaRtyFedisinggthe SOL
Su%(g%@éati on nethod is known (for exanple, refer to

eference 1: PCT International Publication No.
00/ 24059). In the hydrogen ion inplanting separation

t hod 1 crobubble layer is formed at a given depth
Bﬁ%&@‘éﬁﬂ%ﬁ by inplanting hydrogen ions into a
[0@('?in con wafer to make the m crobubble |ayer a cl eavage

P

ne, so that a thin single-crystalline silicon |ayer
(SO Wiy @r quangunpdergeth VEShiteshhelogyiin ireepnt wadsy an iSQI structure,

-S40 RSt AR SR, BB g SRR Sacin
attSAticN Ot i RESASchRIRS, enhadeedrdpiod qEinhel #orniXiot €rdgidn) of a
on the SO |ayer b eat treatnent in an oxidation

fiegi-nﬁgphem@sist@m(ﬂﬁf}@, t ehighxj de  fopygntigaglly formed with bulk
single-crystalline silicon, is formed with a single-crystalline silicon thin film. It is
known that use of the SOI structure enables manufacturing a MOS field-effect transistor
with smaller parasitic capacitance than in the conventional case of using a bulk
single-crystalline silicon substrate, and is advantageous to high speed operation.

[0003]

As a method for manufacturing a conventional SOI substrate, a hydrogen ion
implanting separation method is known (for example, refer to Reference 1: PCT
International Publication No. 00/24059). In the hydrogen ion implanting separation
method, a microbubble layer is formed at a given depth from a surface by implanting
hydrogen ions into a silicon wafer to make the microbubble layer a cleavage plane, so

that a thin single-crystalline silicon layer (SOI layer) is bonded to another silicon wafer;

in addition to performing heat treatment for separating the SOI layer, Reference 1
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performng heat treatnent in a reduction atnosphere at
1000 to 1300 OC. [0004] As an exanple of a
weemisaersduct or device utili zbng an SO substr areT/JR2008/055172
sem conduct or device by the“present applicant is known
(refer to Reference 2: Japanese Published Patent
Application No. 2000-12864). Reference 2 al so
di scl oses that heat treatnent at tenperatures of 1050
dcsmjbe]sltﬁﬂ Dipndésngeragtharegds lmarfdtémncted bryefioomingeoan @sidd fibn on the

due Stress.in the S | ayer.. DI SCL
SR ENGEACRF S HT T A G408 A mbieu FoIag ipf Hp ide Alm, and
per?d?ﬂl‘ﬁ?%‘ﬁéa@ Brehtmetd m%’x@&%iﬁ‘h%trﬁ@%ﬂ%re% abod fLAdguPel at
enperatures of 10 hi gher I n order to

[006ﬁbure a high bonding strength of the SO | ayer.

Ther ef or e, ifficult rn1an | a ver a

SURGRS i enripesoh anteistndsilin SR Bete ) SO Stsate, a
senfiBChddEtor Aedice By ﬂ{eaiﬁése‘ﬁﬂ E’%ﬂfcﬁﬁleis kﬁ@\lvﬁ Iﬂre@é}rio k?@éféié&d: 4. Qhpanese

manuf act uri ng a di'sp evice such as a liquid

Publlished Rateptaﬁepbwatlavéwu 08ri286#)- | Mﬂen@ Praboi deddossy dhat heat

treagxggrét?az%?%ﬁebrﬁtéx%c%t 1%%%2(5 TﬁH ?Fgl}f:ltcgsgfulyglplmrg?{ t0 femove a level or
a déBOMREIS Hfs@es%%‘ﬂﬁts@ﬂa?&p' ied; therefore, thereis a
problemin that the bonding strength of the SO | ayer
is low Further, i n a conventional SO substrate

[Hggﬂééﬁkﬁgaﬁl &.lon i npl anting separation nethod,
an

Sstructure obtalned by bondi ng one sheet of
[0085] i con wafer to anot her sheet of silicon vvafer and

t hi nni n% one of the silicon wafers. Therefore,
c onv‘ém or gupuiaghising 4 onyentionsl $QL %Phﬁ%‘ﬁ a@@«# litfahtreatment

ot HgPCRIHRHS PO P RO 850 4As 11081 Bhinlundhemn of

I cul

the HCHalay¢:0 0Qhkrekdre Vit eyvdifficilh @ edgvan BOD bﬁ}@ff&weﬁﬁl sabjteed with a
of the present invention is to have a large area in an

heasgysistanh sempereueeref abaph AKe’G (ree. r?rgiéﬁﬁéﬂbﬁﬁta@ vgfich can be used for
factuan | ay ,devi ces ut|I|2|n
maf{ L5 4 ispfhoide Bt bt R it P o Pt ap QR dayer s
pro@fde& Reedh %[ﬂs@fs(ulﬁéﬁ’dteq@fsa h98fd&En :Poxpiml;ﬁlahthﬁgy sephration method, heat
single-crystalline sem conductor |ayers are bonded to

treafmenfid tar high tomRarsigreasannoishy 2nnlisd; haveferectherenig acproblgm i that
the g’?ﬁ&#g sﬂgn)é{i %F ?ﬂeﬁ%@g% Clg ,%é‘g[;?g‘?“#é ,yl@?a é&%enttl%ng% SOI substrate
utiliiiilg:)fl ayddgsn vasingilmting 3epaation @dthod, an SOI structure is obtained by
bonding one sheet of silicon wafer to another sheet of silicon wafer and thinning one of
the silicon wafers. Therefore, the conventional SOI substrate utilizing a hydrogen ion
implanting separation method depends on the size of a silicon wafer, and it is difficult to
have a large area.
[0006]

In view of the above problems, an object of the present invention is to have a
large area in an SOI substrate and improve the productivity of manufacturing display

devices utilizing the SOI substrate. Further, another object is high performance of the

display devices.
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[0008] A single-crystalline sem conductor | ayer

separated froma single-crystalline sem conduct or
woubmstszve i s applied to the single-crystalli neCT/JP2008/055172

sem conductor |ayers. A polycrystalline sem conductor

substrate nmay be applied instead of the

single-crystalline sem conductor substrate. The

single-crystalline sem conductor layer is divided into
[0d¥3ti ons each havi ng a size corresponding to one

di spl I g ' : b g '

cach PAuPARF of (AERARR FhE SmicSRERI 1o die (RRRL] &P substrate
hagidgt aro issubating serface) (nd - cropdis dhdludieg semsistord act formedyusing the

.are bonded to.a substrate havin n insulatin
S PR eSO NP HE 0 O d5M iR At Ppfactured.
[Og(bg]gl e-crystalline sem conductor |ayers are

transferred froma single-crystalline sem conduct or

subst4 aingle-eryptalling| $emjicasidugtion dayer ceparataf| frerm a single-crystalline

sem conduct.o ayers,. el ong, to al | t
se ROy S Rbpl o peTlo B RRRerePullid wideRilsron s A
polRkVxe4llih® serhiebnd R edr @ﬁbdﬂ@teﬂmd%' op lapplicdeimstesd of thelsidildigrystalline
the steps of bonding a plurality of single-crystalline .
seaiiqondurian sulsiraicay dhs singlerchistallisie srmipendygtos layer is divided into

I.C u S ' ect 1.0NSy; ' :
S0 B Shh 4 504 ShahPABE L BRO SRR iR 19 e i),
spedificdlby bexgions ehalchaving hn areai inclutliapiong paayle and thesqutierdof the

.therebetween, .and forging a cirgcuit includi a . .
SRS TIPS ey sh T ek bardid 0.4 Pyt Fihe an insulating
] conductor |ayers by exposing a block selected from
the plurality of single-crystalline sem conductor
[00QB}ers at a tine and transferring and formng a

circyit.pattern. [0011]..Anof her. as . of the present

nvertih e natrBl Rk ApRLS oeS setropagor yers ar
tradl§réire®, fioae! Wdisigs1é-bEsalipRs ehitmaditts sutisliateal bt Yhahlity of
_single-crystalline sem conductor |ayers obtained by
singlerfrysialling ssmigondnetociapers suaydrelangdo ope alignaeent srskasach
[O(Eﬂ):ji ng an area including one panel to a substrate

aving an insulating surface, with a silicon oxide

| ayerAr aéReposat pleednt istantion ivwhi mbthod foo raadfdoyuriag a display

cheni cal _vaPor deposi tion nmethod using arganic sil ane
deyiseainghidingethgastepsaofabanding a pluralityrfuiingleweystallipg sgniconductor

L&ER by Vit GR&hiOInduBOr SURBAE IfOUELAs! AEh havi

la}éeésfn@o%guclyor lPa)ger Sﬁgy nexpoé?%g a Bﬁ%ck sel ect ega‘%lrrl%?rlll area
indlnding lone phndlyto af substrayt kaving et andulatiag serfaccowith@ahdnsulating layer
,Iayerdsatatirreacpgl ] el . . .
interposed therebetween, and forming a circuit including a transistor using each of the
single-crystalline semiconductor layers by exposing a block selected from the plurality
of single-crystalline semiconductor layers at a time and transferring and forming a
circuit pattern.
[0011]

Another aspect of the present invention is a method for manufacturing a
display device, including the steps of bonding a plurality of single-crystalline
semiconductor layers obtained by dividing a semiconductor substrate into sections each
having an area including one panel to a substrate having an insulating surface, with a

silicon oxide layer interposed therebetween which is formed by a chemical vapor
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transferring and formng a circuit pattern. [0012]

Anot her aspect of the present invention is that one
wohosk3smhected fromthe pl ur@l ity of PCT/JP2008/055172

single-crystalline sem conductor |ayers may be a bl ock

in a range that can be exposed to light one time using

a |light exposure apparatus, i.e. a range that is

exposed to light one tine using the |ight exposure
depgsittonameisod Reg peganiasiping ma kisbyrce gas iand lfemming stcalchit igcluding

sem conduct or .l ayers .may bel to one. alignnent .
* TP YSIP RacRE i R FrAlRe ABRAICRYES diy prpgsing a
bldekgsletred ifloveieiphitalisy oF sighPligytaliRy s&ficoR@lcisti1Rgbr@at a time and

circuit including a transistor over a substrate having
trapgfeiring and fpmpjng a cirgeisPatile transi stor includes a
[Odslliﬁnnel formation region including a

single-crystalline sem conductor. A silicon oxide

| ay e Anbthetmaspedey of thd grasest| invapon idapasodd blockstlzodd from the

using_organic silane as a souyce gas js provided
PSR E Sinelfscia R Hing| SerBsandusian YRGB bY atieckeipaninge gat can

S t ayds a4 j f.ace. 4 .
bo AABofeario B St At oofet ikt MpHEAEE: L ARG thar i
expastd deligbixgsd timmeaysing theighy lesposameappiaeitusamdiunpesid plamlity of
. tetranet.hyl cycl ot etrasi | oxane, . .

sing Er<rSRRIY STLICORUIGUIRY 55 Y elomg Anonn glignrapqt maker in the one
bldcki et hoxysi | ane, or trisdi methyl am nosil ane can be

used as the organic silane. [0015] Another aspect of
[0Q18% present invention is that alum nosilicate glass,

al um i . I um_b i Licate glass, . .
o arAPRBE gkl Gr0e SR PRTBEARL AR Beflpify gicur
inchudisg batrasBeor der us egbsaatet huvigg b6 tindfl gtingastirfi@e aNThe transistor
. insulating surface. [0016] In this descriﬁ,ti on, a

incljjdes pshapes)i feanafian paieichidge, 2 swelencrypiplbine seppicogdugior. A
s ERERE 1 rptd e B agor RaB PR Sh method using apani silone
as a sowrse@as is. @oyidad betwege thk sipinayl eauatien regiont dfathe transistor and

ex |l es of the display_deviceinclude all of the
thefSBﬁl?qg’\’ﬁ ﬁ@'g{xgglws@lapﬁg ?‘ﬁ’fa&ﬁi ch an external input
[ooug] m nal such as a flexible printed circuit (FPQ),

t ape automat ed bonding (TAB) tape, or tape carrier
Another aspect of the present invention is that tetraethoxysilane,

trimethylsilane, tetramethylsilane, tetramethylcyclotetrasiloxane,
octamethylcyclotetrasiloxane, hexamethyldisilazane, triethoxysilane, or
trisdimethylaminosilane can be used as the organic silane.

[0015]

Another aspect of the present invention is that aluminosilicate glass,
aluminoborosilicate glass, barium borosilicate glass, a quartz substrate, a sapphire
substrate, or a ceramic substrate can be used as the substrate having an insulating
surface.

[0016]

In this description, a display device designates a device in which a display

element (e.g. a liquid crystal element, a light-emitting element, or an electrophoretic

element) is used; i.e., an image display device. Further, examples of the display device
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package (TCP) is attached to a display panel (e.g. a

liquid crystal panel or a light-emtting panel); a
wonaisiie2som which a printed wiring board is prorCugp20a8/055172

an end of TAB tape or TCP; and a nodule in which an IC

(integrated circuit) or a CPU (central processing

unit) is nounted directly on a display panel by a COG

(chip on glass) nethod. [0017] Application of the
inclpdesBrf thefellnwiogs: enmpilele incHiey aberterny ingut dgyunal such as a

bst r at i 1. ' toi .
e ouriod il Prbh Pl P AN, RRLS TEFD a8 b "pe corter
packigd ((ZCPY it heta8@dd selbstdisley. phacit feeg., a hiighid paystel pandeor 2
_can be achieved in the display deyices utilizi the  dof
lighsemitingsrpel;c mpdylem phishat pitenVEER N@"t”g‘gi é?a‘} fre ©
TA%E:E eaérg?@agﬁld Do S Mn"Ihich 5h & (éﬁt@gx@fé@i diBufly 8r a CPU (central

p I've vi ews show ng exanples of structures of an
pro&ékingUisit)r gt rmowrted ditectly toa 4 displiyepamet by ra €3G dghip on glass)
FI GS. 2A and 2B are cross-sectional views show ng
me@?ﬁﬂpl es of structures of an SO substrate according
[00&9]ot he present invention; FIGS. 3A and 3B are
cross-sectional views show ng exanples of structures
of ahpBdation ot theapresent doveation enableshachipvement of an SOI substrate

.pnvention; ELLGS. 4A to.4¢C are, Gf. - ' Vi :
with i g ondy e O e PREuER SR A RRERAMBing LYy devices
utilfGhe B1EOSOT AltStrae COFGitRG, hightpefopnarerhn ibe\aehiciehin the display

FI GS. 5A and 5B are cross-sectional views show ng an
devdseampilisingfthesS@bSUSHor nanufacturing an SO substrate

according to the present invention; FIGS. 6A to 6C are

top views showi ng an exanple of a method for
BRIBR WESURIPITIQONOF PRAWINESr at e according to the

present invention; FIGS. 7A to 7C are cross-sectional

[00}8Ews showi ng an exanpl e of a method for manufacturing

an ndCERrPdLeg to the present invention;
FI Gggtgiqg%y}%gﬁg?e perspective views show ng an
exanPplGS.dfA andvB hoel pémspeatian ivicyest thoiwieg exangges el Hrichgesgof an

accordin t% the present.invention; FIGS. 9A to 9C are

SOJ sybsfyats agprdipedp MePessdt MYSATO%i ew, and a perspective
Vi eWpESReaid ¥BlaYe crRf¥bdidnaiexasilvEng exangplies pf styuctures of

devi ce according to the present invention;

an SOI substrate according to the present invention;

FIGS. 3A and 3B are cross-sectional views showing examples of structures of
an SOI substrate according to the present invention;

FIGS. 4A to 4C are cross-sectional views showing an example of a method for
manufacturing an SOI substrate according to the present invention;

FIGS. 5A and 5B are cross-sectional views showing an example of a method
for manufacturing an SOI substrate according to the present invention;

FIGS. 6A to 6C are top views showing an example of a method for
manufacturing an SOI substrate according to the present invention;

FIGS. 7A to 7C are cross-sectional views showing an example of a method for
manufacturing an SOI substrate according to the present invention;

FIGS. 8A and 8B are perspective views showing an example of a method for

manufacturing an SOI substrate according to the present invention;
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FIGS. 10Ato 10D are top views show ng an exanple of a
nmet hod for manufacturing a display device according to
woheospsemvent invention;, FIGE H A to H D are PCT/JP2008/055172
cross-sectional views showi ng an exanple of a method
for manufacturing a display device according to the
present invention; FIGS. 12A to 12C are
cross-sectional views showi ng an exanmple of a nethod .
f or FIGSWH At 9€ ianga tomviep! apragevectienalcdsy g PYSRegEve view,
resent. i nvention: FlGS. .. : P
resplityet: S A FogrRlk o TR R e a g to e present inyention:
f or pr@QUTEAL 44 10D aredidpphiRywsdehowing amc exathplg ¢foatiethod for
present invention;, FIGS, 14A and 14B are
mangfasgeingacdisraflewieeags ORBRENOHHC BISSEY IMPHOYF a net hod
for gﬁ?.u{ﬂ&{ou?i]ﬂ %;9&\1%%&%%141 ML IRMARE dh ReathPleldT@ method

pre Irnventi on; IS a Cr OSS-S.eCt | pnal Vi ew
for Iﬁmaﬂrig@a aisphipldeviet aecondinp dulthegresentiobediont i ng a
e

di spl a vi ce_according to the present inventiQn:.F

16" FICH. A 3AC oHo FOTG e SpTlarth S Eng A cagpiye & iihod
for RhAFABuRELE BY }]qg%@fc@tah'&irdi'ﬁh@) i prsseanineoitloadled vi ew

show ng an ex |l e of a display device according to

t he FpGSSEN aid V3R pieerossiecidnal ik wsehoginganexample of a method

per spect.i ve vi ews, show ng,an.e -spl ay
for papylagiutpg 6Pafipf?a qey l%er?sc‘%?“é‘%% ﬁ[%%ﬁ?{“é’ﬁ?‘wﬁr GS.
19A308 s 1P 3h& 1SR ASScHeFidctngdl vidvavshosirgamexaarple of a method

exanpl e of a nmethod for manufacturing a display device
for menwindiurigg adisphay dsvissageoriingdp thegpesepi &?ﬂtﬁ%ﬁ and 20B
are 0S$- sect | g i | n f admethod for
et O 78 PRt bR R e uf AL BF somettor
martIgct@fifs e displan device accordihGio Gk present ioyodionsect i onal
vi ew showi ng an exanpl e of a displ qy devi.ce acccfrsd'ang 0CESS
to tHE. dbeiseat IpgipBhShQWngH @irugwralsexample Of 4 Dl3sp B
a vria?\g/,showi ng an exanpl e of a display device according
PPE Phe present invention; FIGS. 23A to 23D are_ )
cr 0SHES €T is anadpladedwievs Blowving annxampleif @ difplay davigsageording
for manufacturing an SO substrate according to the
to the prsest VGO on; FI GS. 24A and 24B are

Cr OSHGREGBIAORAN 8T HUSespONieOviaivs Bhowhlgean fexampiet dfoal display
for manufacturing an SO substrate according to the
deviiveacentligtodi proscnFIGSRLIZBEA and 25B are top views

S hOV\f;"IE%. ?BAea)r(lg %Eearg ]::roaslg-sescgonglqgg\llsr Q{o%ving an example of a method

for manufacturing a display device according to the present invention;

FIGS. 20A and 20B are cross-sectional views showing an example of a method
for manufacturing a display device according to the present invention;

FIG. 21 is a cross-sectional view showing an example of a display device
according to the present invention;

FIG. 22 is a cross-sectional view showing an example of a display device
according to the present invention;

FIGS. 23A to 23D are cross-sectional views showing an example of a method
for manufacturing an SOI substrate according to the present invention;

FIGS. 24A and 24B are cross-sectional views showing an example of a method

for manufacturing an SOI substrate according to the present invention;
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according to the present invention; and FIGS. 26A and
26B are top views show ng n exanple of an SO
weubmtiszave according to the present invention. PBESF2008/055172
MODE FOR CARRYI NG QUTTHE | NVENTI ON Enbodi nent Mbdes
[0019] Hereinafter, enbodi nent nodes of the present
i nvention are described in detail with reference to
the drawi ngs. Note that the present invention is_not
| i mi FIES. 26 At dral 2B |apsvitory vigws shpyitigosn exgrapletofjap agQksyhstrate
u&ﬁgrst god b%tthosg skil.led in the art that the nodes
accgiling o the Preseft 0Y°BEQ% 4M8r ei n can be nodified in
var i piess. Wa¥iSanll DEB Uilre @qPietvisiBiotvingad Bearfipleroft amaBO]I substrate
scope of the present invention. Therefore, the present
accpriigtol the preenilieventipnbe i nterpreted as being limted
to the description of the enbodi nent nodes to be given
below. In the structures of the present invention to
BER® MepH FORCARRYING/OET THE DEVENGHON nuner al whi ch
designates the sanme parts is used in different
EmppdimaengMadgs sone cases. [0020] (Enbodi nent Mbde 1) An
[00561 substrate according to this enbodi nent node is
otmed by transferring single-crystalline o .
seni Henitafttn embatiznent fnashes ef Gi padsentcinyertign] 4re described in detail

.sem conduct or ,subhstra t ubstrat.e of. a .dif
wifhplereine ot urainen; 2t S e gRpb il € pol BRARA (o te
foltﬁw?x? l4edcBiption, HalEitNafchagily uidersi6dd By Bbseadiellar botidi arg that the
o}

)1}
i s enbodi ment node ‘and an enbodi nent node o

' .enoe E of a )
modet Awtidétails diseloscdcheuein egn brenatified (lyxarious gvays evithout departing

descri bed, [0021] (F s SPECLLAS i i
frop @%Spérﬁto%dnsgcog? 8 ét’%?g?SLl@x%ﬂ%rftié)E ' otlEm é\fﬁ: (g sf}gster ate o
sht® abObd htdrpretddeastetse Hinited ve thiei descrigtiont dfethe efbGSimedAmodes

to 3B show cross-sectional views of exanples, of ..a

SQ.
to kpizen belewac gbghgisﬁ@ctpgpstqﬁ éllepﬂr@%e@ﬁanFﬁ%h il@rfi_es«fr géx]eremafter,
are re@cﬁuﬂcﬁl \éﬁfﬂé ?il@%g%ﬁes safde Sit hRLE in Q@ Rawings in

structure 1n urality of layered bodies in
sombflcgdes.an i nsul ating | ayer 120 and a

si ngl e-crystal | i nesem conductor | ayer (hereinafter,
[020§0 referred to as an SO layer) 130 are stacked in

(Embodiment Mode 1)

An SOI substrate according to this embodiment mode is formed by transferring

single-crystalline semiconductor layers from a single-crystalline semiconductor
substrate to a substrate of a different type (hereinafter, also referred to as a “base
substrate”). Hereinafter, an SOI substrate according to this embodiment mode and an
embodiment mode of a method for manufacturing the SOI substrate are described.
[0021]

FIGS. 1A and 1B show perspective views showing structural examples of an
SOI substrate according to the present invention. Further, FIGS. 2A to 3B show
cross-sectional views of examples of an SOI substrate according to the present
invention.
[0022]

In FIGS. 1A, 2A, and 2B, an SOI substrate 100 has a structure in which a

plurality of layered bodies in which an insulating layer 120 and a single-crystalline
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this order are provided over a surface of a base

substrate 110. The SO |ayer 130 is provided over the
woaem/1seostrate 110 with theginsul ating | ayer 20/JP2008/055172

i nterposed therebetween, and constitutes what is

called an "SO structure". That is, a plurality of SO

| ayers 130 are provided over one base substrate 110,

and constitute one SO substrate 100. FIGS. 2A and 2B .
sensibondueton rlwee <héminafierc hlspvisfegell tp ay ansSQABByeR) el 39ra5¢ isticked in

thlsgéﬁrgﬁg{é:ﬁ){ggﬁigf %8%% rsn?r ecel 0 f)%%f/: sugﬁ?gg %o. C)fThf: SOI layer 130 is

pro9iddd! Bv&' Vet ahtd RAb&RNE Cla0dwathorthe aﬁ@llatmg layer 120 interposed
single-crystalline silicon is té&lcal |y appl]
thetehetveren, a0l eaastifatasveiay is eplled gaaPl sictdrem c'é"h%fdét%?lurahty of

ia ersagggszir}al G OPided BV ERBLY 'Basca Shbs Rehrﬂfj(ziﬁﬁge‘é&ﬁﬁﬂﬁ%%he SOI

m-arseni de or

substrie, 1080 @mGsanAb@dseBaahaWeekainpmm i whityl tvoc 8PS tlayelrs 480 are
sem conduct or substrat st alline
proy isder QAR R5se %%gﬁtlez}tl ‘E)‘};h%\saﬁi‘?d% YN npl ant i ng
[0 0? gar ation nmethod, can al so be appl ied. [0024] A
eature of an SO substrate according to the present .
i nvelhé 8OI uasyer had isa single- caystalhae SmanaMOEL single-crystalline

SRS 8 ab B4R B BRIy Fyer o
siliébh, a%e?f'i\adu'ﬁi?d Wdidipsurad RAiedndudior Ghch s igaBivgesisetide or 1nd1um
panel size. In thls specification, a_ "panel size"

phmjsehldgnat e likeswhishgman derseparpled feom frsifle- poytaflie semiconductor
sub%Eatg %: Sh % ggarlilneo Qt),m I)n cgdrsﬁllbgﬁlzgp g;gelx élg ogglgtﬁeng qgﬁlantmg

sepﬂfa@i%nnhéih@ﬂc&%lssbbspmfv‘de according to the present
invention, the plurality of SO |ayers 130 obtai ned by
[0024Yi di ng a seniconductor substrate into sections each

hav' R azﬁﬂrea(gf%ﬂ S(ﬁcéuﬂgl'zﬂ@ g@ﬂgﬂhe Wk finl éntfoSs that a size of

anel size, are onde e base substrate
theIS@I ]/Mybhli%(hfhat nsnﬂtmttem@al&@les@sttae is atdesipwispanel size. The SOI
t her ebet ween,

bR IEE b 25k T8 BES h RR a0

e bitlcgti 6@‘1“ AhANRRY dedigmit&fa fize of a peripheral
de%& %ﬁ?:‘gﬁ%lng@gﬁ 01n. l quss can be lglﬁlpl oayeéle W[t)hp

frammmmn (onadispiy bertlph))nea disiplayhpanekingadsifein tor pdisalay pertion.
. Kngwn sizes scree SIZ 0
Fulgﬁg al g&?na es1g|nﬁt§§ £ arsa. 2 ??é ﬁ]i;kftratg %@(&ra}ﬁgp g)lme &esent
inv&fition, aihd Blubalit - of( §61 MHYers f]Q}lO ex@ifiet eby Whieitding HDitheonductor
phone has t he above

substrate into sections each having an area including one panel, which is the desired
panel size, are bonded to the base substrate 110 with the insulating layers 120 interposed
therebetween.

[0025]

The panel size may be appropriately determined depending on the usage, and
for example, a small to medium panel size of a diagonal line of 10 in. or less can be
employed. With respect to a mobile phone, which has a small to medium panel,
known sizes (screen sizes) of a display portion are diagonal lines of 2.2 in. (56 mm), 2.4

in. (61 mm), and 2.6 in. (66 mm), for example; when a mobile phone has the above

panel size, the panel size may be determined in consideration of a size of a frame
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panel size, the panel size may be determned in

consideration of a size of a franeportion (screen
wonrersp3sdoze) around a displaygportion in additPONJPINOG055172

screen size. [0026] Al though the shape of the SO

| ayer 130 is not particularly limted, a rectangul ar

shape (including a square), which enabl es easier

processing and_bonding of the SO |ayer 130 to the
portign(seraers frame size) arowpd A digplay gertion g gAdition o & &¢fPELsIZs- s
[O&ﬁferabl e. Wien the SO |ayer 130 is used for a panel

of 'a display device, it is preferable that the SO

| ayealthdQgihate shapasgiedic Sai ayaf 1303is Byt paiticnlgrly hbmited, a

SO |layer 130 have a desjred area, including one el ..
re¢ta@u}aréh§qezén%${ea si5gURE) M%I%%%I%S&aﬁea%@??%wgﬁgﬁanndmg of
the SOF fayhxt 13(?t02t?1§ %h&' QibkiPatE 210 (vRh athiyh BltéhrMorAdegree, is preferable.

panel -'t o- pan asis In manufacturing a variety of
Wiers fhle s80Ideyérce3® iswsedioomgmnelt ofrrgdiapldy dpviass ipisrmaeferable that the

nuf red using ap-SO, ,substrat.e co ted. .
svar 350 s B e BEas " B dlife FRURNIAFT 130 have a desired
ar& MCRUDRG chePpuRRl, ifel, aMie@Giichtid@bout Td@RE004 Besid astlthize, it is

can be inproved. By naki‘r‘g the SO [ayer 130 have a |
possibler todcantiod 4 wisldi@nnty porel-tpaargl basisein manufagturipgac Hariety of

.1 S about ual . desj nel_ Size
TP o Pl 0y RS Al 05, b S0 B
covipldt@d. | Qurihlr, Claddagetterdlahdms canbe peewunfedriasdieding H@aagl from
A substrate having_ an insulating surface or
capih gt iTHgrefonss ¢ yElE cnsbe RRICY SSh kg ths ) layerel 30 have a
dedit&i ar%ﬂféftﬁﬁ dne \513,‘ri.!e.(,eta¥iz@fwlﬂ&lﬁﬁ%béﬁk%ﬁl?ﬁbeasdegﬁ&ﬂpanel size,

or electronit I ndustries (e.g. alumnosilicate glass,
thalelementbbreach pawsdtcan gleafosmed usipgrangnd Obtaysi, land ghes variation in

| as % a quartz substrate, a ceramc substrate, or a
Chg‘ci‘ﬁﬁﬁﬁ G CaR9S SPBR™ESSEGN be given as an exanple. It is
[Ogg»ﬁferabl e to use a glass substrate for the base

substrate 110: for exanple, a |arge-sized nother glass

cal | ¢dstlstreteshavitg gemsggﬁi'n@ surfgcEsgorminswlating subsite is used for

"t he sevent eneration” (187 r .
tho O PSR DL | SIP TS0 htets Ry e P Bectronic
indhsstitg (8.¢l Al@EinssiBEAe Fhisk) lurfindbsrobidicatt asbasebarium borosilicate

substrate 110 and manufacturing an SO substrate wth

glagsh lai quarty swbsérte, BEcIntEe SERstrpisy e papRhirg gebstieje can be given as an

tr 5 e, a I r .
MR T AT shE P Sl Kpey b MBI, S10: o
ex@ifp, i ldigdGkizeds @it plkss tealleds tihs tsigth egendiatios® ¢1500n@m x 1850

each having an area including one panel, specifically,
mum).dle sevdnthageabrasipn’e(1876 nem ba22005uB+ orhe “pighihrggnegation (2200

I nsul ating surfgce_ wth ap insul ati | ayer,
g SAGDEE) PiseBne Buaisink Seet-Serd ey SiAS oy sdppg bstuate
11?2%11113 lbnéﬁilﬁ‘fc'tuﬁlligj n SO1&uBMHPRE Wil  apPlisR]AYoRBE tehthidbention, the

SOI substrate can have a large area. In the SOI substrate formed by bonding a

plurality of SOI layers obtained by dividing a semiconductor substrate into sections
each having an area including one panel, specifically, a desired panel size, to a base
substrate having an insulating surface, with an insulating layer interposed therebetween,
each SOI layer has a desired panel size; thus, the number of display panels that can be

manufactured using one base substrate can be increased. Therefore, productivity of
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manuf act ured usi ng one base substrate can be

i ncreased. Therefore, productivity ofend products
wOdimspaBb28p4 devi ces) manufactujgd with the di spl RgTAdRMNLESS172

i ncorporated therein can be 1 nproved. [0028] The

insulating layer 120 is provided between the base

substrate 110 and the SO |ayer 130. The insulating

| ayer 120 may have a single-layer structure or a .
ends tpaaduets- (dispay steviges) umenutactyinds with Biendigplay glevice ipgemporated

h substr ete 1106d(herei nafter, also referred to as a
SR MY RIPYSce") is snooth and hydrophilic. In this

[oo#gpcription, hereinafter, a layer formed on a bonding

surface is _also referred tg as. a "bondi | ayer . " G
2 SHbRENSHITER RS AP IRPCACLOBUER A Ay erbse (140 nd the

L5d196 TR LRaHkALTAg:d RYET A aSiihg1e PR XdtARt
Sqﬁglya}ggr? }gs{fsu?feagﬁg&klg% ltgg%r g%(ﬁéril%gfi‘gygr 11%2 ?yhat hasur% or @
stasitgddberssinitace ahdufare Howed 4o tyadbaspisiubsteates LG theacingfier, also

particular, a silicon oxjde |ayer l.ch is made, by e
R L N e et
herRfhaftes QUAYF f&HaRdi oh PBSIdE Pt Rice AsalidRIGF@a0ias asbbadiag layer.”

a compound containing silicon such as

FIG.€2A abowony skimple ipavhich a fmdg layeni Fais fogppdjag the insulating

Si 4), tetramethyl si . X l Al
o e SR A BAEG  0hg BUP: L R R oot
surf4ahd Shifornt £hyRoFHiHY buyrk ot bt patidlaxasiticombiide layer which is

TMCTS), octanethyl cycl otetrasi| oxane giglabbr,. : (]VCTS@ .
madesbane chgmishlsapes Aspositatsb methodyisg)g OreARiS RS 8F Baypurce 8as 1s
cheni cal, f oS ) . . ” h
oS ), A RanP L) o, coping sicon uch 3
tetRietHoR Dt} 20aBhr..c AEQS; ubenical] G29]la:l Si(QL Pl k), e teataimsthylsilane

(st T COGaF ofsiinnlc SUCHaEE Hanetyiiane wBdoidf tormula
(Cﬁ@egﬂg, o i ”Clté{ﬁini@h%_g%l&%ﬁéﬂgx&ﬂbe bondi pwbl.ayer 12ZMCTS),

hi ckness w t'hin the above range, it is
ocpordiyityeldterasitmank (abbmu@M¢T$)mlfeamnﬁgyldmlg%ﬁﬂﬁa@éb%inHMDS),

. th f ' . f . .
S AR B SIS S S 5 B gy, i
fo&ﬁﬂgiﬁgahﬁyﬁ%z)})@n@,eqs@i_subst rate bonded thereto (in

FI' G 2A, 'the base substrate 110) can be relieved. A

[0829]i con oxide layer similar to the bonding |ayer 122

may further hbe provided.for t d fi
B

hyBfopERR} sutfadEtvie Anthickfless @ 3it0 GO0 heén FKclusivay eBy hkingthe fhonding
base substrate 110, which is a substrate havin

layend 8 hevare ISEREECwitbin (16 2PRISURAES digs SAYIIF & gmogh a rough film
fo?rgagl‘g)lp%dja@/ §ld LRUIEOSRAKS 3P aYdedEl0Ping shtfa@ otk Wdnding layer
122. Further, a distortion between the bonding layer 122 and a substrate bonded
thereto (in FIG. 2A, the base substrate 110) can be relieved. A silicon oxide layer
similar to the bonding layer 122 may further be provided for the base substrate 110.
With respect to the SOI substrate according to the present invention, in bonding the SOI
layer 130 to the base substrate 110, which is a substrate having an insulating surface or
an insulating substrate, a bonding layer formed preferably of a silicon oxide layer
formed using organic silane as a source gas is provided for either or both of the surfaces

on which bonding is formed, whereby firm bonding can be formed.
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formed using organic silane as a source gas is

provided for either or both of the surfaces on which
woaomiaggoks fornmed, whereby i rm bondi ng can beCT/JP2008/055172

formed. [ 0030] FIG 2B shows an exanple in which the

i nsul ating layer 120 has a stacked-|ayer structure:

concretely, an exanple in which a stacked-I|ayer

structure including the bonding | ayer 122 and an
WOMﬂsulating | ayer 124 containing nitrogen is formed as

th | h
e T SR T KT 1 e
sta&hgl -13yRY &trub@e: a&ﬂ'lchhay,b@ﬂ dixaghplayerwiiel 4 mtaakeﬂetayem atructure

bondi ng Iaég 122" is fornmed on a bolr?gl ng surfac
1nchlﬂmgh@e Heondingulrgey 422 and an ingulating Jayr q:oa%pmgzt&trogen is

tai,ping _ni.tro s us n
forf a8 R el SRy 150, €505 Y ifbubltn Al M 24 baining
mt@?émistpfrd)\fiﬁed Bot@eert ﬂlefECVElaﬁeﬂmgdrﬂ-thayemdmg tayet 12%incorder that
C

the rapging dzver IR iR On 4 boing Sumas Prhe Faty Rhsche 290 The
| il
1ns1§121§'1§gk1(§12 %ﬁ%&ﬁk%%g%?ﬁ’c{gnhrliﬁﬁmeémglégﬁli%dgqgfrﬁg?airdﬁg@ icon

nitddenettide ldyry,cor 4 2Ricos qozwmtmdabethyan ta hafes atsmgl%lﬁﬁﬁlbﬁﬂtﬁtwg ora
t he base s

0. sul g
st Qs HECHIE r SQ6F80ipr BF PP  ghqon Ry ahoen can
be FU \3t "Hy étﬁﬂk’i‘ﬁg hisARof l&@nﬁd%‘y&bhﬁi th@ﬁSx siﬁcdiionlﬁidﬁ:r@ﬂde layer
omdiffusing into the er 130 and thus
fromothea¥®h tayend 30 h;edesc]Thpdgngﬁmgg yer 331y preyided; Wa?rdgr to form

nitrid r

vorkfpes SR BNt i R Ge TR Pl B 12 CRANGNE Riwogen s
prefRAAYIRETEAES iRbeddpas fpeévend impuriiiesRuich easfmovhble ions or moisture

backscattering fJectromet ry (RBS) and. "Ir%‘g gg?iq E:%@rd
fromodiffusing fo G}HF%? layer3Riand thyisygaRmIARHTESGe P
[mgﬁf hydrogen at concentrations ranging from50 to 70

% 0.5to 15 at.% 25 to 35 at.% and 0.1 to 10
at . YNotecthpea tsilidhyoxyhitridd dayer mesn$ iaciplm Hiat nbmememr@ oxygen

| ayer neans a filmthat contains re ni n
thagxryggg‘en #7d ipthe Wés%é{v re\,\ﬂlg?%lrﬁg raéwﬁrﬁf%mge:a usmg ARutherford
bacﬂcg{aft@h Cgpé’cct dhet ahdl Byd©RBh FbAvar@syafMing (HFS), contains

| Co hydr bgen at concentrati ons
ox}?@ﬂgning)gén crmué'nnt ond hydmgeaa ap@oncontEsioas rapgimsirory Hhto 70 at.%,

0. 5&@@? ‘7n %égo 3% aﬁ%g raBé Q:f to C@yﬁg %tréséngéfve C;ab tfglrr]ltcl}gﬁta élllCOIl nitride

oxidgl ngeY\Heth]a filiR th-AR6MAIng inRE nARPYER thantvaiygert, Ard lrotlha Icase where
nu of atoms contained in the silicon oxynitride

measyrements arh perfotniedonsing RBSqendolFde contyias ox¥esde AItAEIN 4 licon,
and{ﬁygﬂg%at ggf? %a]tlﬂgs T’%‘%eg fiqirﬁ‘S 18738 225 S 5S%RIR LS T0 BB at.%,

and 10 to 30 at.%, respectively. Note that percentages of nitrogen, oxygen, silicon, and

hydrogen fall within the ranges given above, where the total number of atoms contained
in the silicon oxynitride layer or the silicon nitride oxide layer is defined as 100 at.%.
[0032]

FIGS. 1B, 3A, and 3B show examples in which an insulating layer 150
including a bonding layer is provided for the base substrate 110. The insulating layer
150 may have a single-layer structure or a stacked-layer structure. A surface bonded to

the SOI layer 130 is smooth and hydrophilic. It is preferable to provide a barrier layer
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including a bonding layer is provided for the base

substrate 110. The insulating |layer 150 may have a
weioigiiezdoayer structure or apstacked-|ayer strBCTAUP®OS/#S5172

surface bonded to the SO l|ayer 130 is snooth and

hydrophilic. It is preferable to provide a barrier

| ayer bet ween the base substrate 110 and the bondi ng

| ayer in order to prevent novable ions of an al kali e
betmeemlhe base anbssrienkl Ocandithe herdipg layer iherdef fePreygiymovable lons

di ffusin r S S 4LS :
o o PP RS BRSNS 18 e s
subMahusad &4 the bast-dubstedte $10.uct ure i ncluding a barrier
| ayer 152 and a bonding layer 154 is forned as the
[0G3d5ul ating | ayer 150. As the bonding |ayer 154, a
SiTi eRE DXIEwS AMelx ligrwhieh tHStaBAa &t $tAMAIre lidduding a
may be provided. Further, a bonding |ayer may be
bapieoldydets X amd 4 bend@ layerylks i Somed a8 tipy mpulptinglayen IG0. 3As the

sho an anpl.e in i ch the hondi lLaver 1 [
boilag Y 1 o HacabpHiie, ayery S el B3Hlag Eer T2 may be
proVidddCt UR@hEA N afRtRYClaybl HRdy bengionidcdeause SOE layer 130 as
bondi ng | ayérs formthe bon&ing In bonding the SO |
apprapsate 1 3BIG. 3Atshews a8 exaynpletin Hthéchithe bordiag Bapr 1215 PEgydded for
152 is f d usin id | dg. kol
e SOF gt AT W oyl Bk Ole B A @ fmer hohli Hause the
bofidihk SR Yotth itliEbendirgiein|bayidingtthe S@Y Bayar 530 the basgenbstrate 110.
structure or_a stacked-|ayer_structure. Preferab

The thartingr layesr 1 2ajpeiomed usige aopiigen a¥id g2y  sUispafige laver, a
sty By B8 1 LR ERGEONC TR I 0 e 00 vt o

€ for the
a basledslaipat staiaturl0:Preforablyet tikeybarsdinr dxyenrpl® iih fapmed uging an

. stacked-1layer, strycture including the barrier |ayer
ms’l‘?imgﬁ%b’efﬁ%“t%ﬁ’&rﬂﬁ%‘:&yer 154 is provided as the
[Oiﬁaulating | ayer 150 on the base substrate 110.
urther, a silicon oxide |ayer 126 is provided for the

SO  [FiGedB sBovs km ekample iy witieh sbondiagdpyer 39 prayidedgor the base

base strate, 110, the silicon ox] I § f :
subSitn L ordERS 3B Rl 1oy BER (oA BNE urddilic fffiting he
bakrer 19fe 15D Qndithd BORUiNX 1a9€r L5 & prbefieldas ahd fisulatihg layer 150 on

oxidation nmethod. It 1s_also possible to use g
the basaisbgtratex] e Aurthere a silicpn @wids,dayes 12§y proyisd for the SOI layer

hep g8l 40Xl Blir8X 8 Ko silicon oxide layer
]sgrog£§%WH gwgﬂﬁfglgp%é@gygghg%gﬁguc¥5r sdbs?rate mﬁth..y
1266foftfis ®OAdiAE Fifly teZiuiding\laybe it 4.al It dx ipdeferableptoefoematbt eilicon

because it Is fornmed reflecting p analii t o.% a surfache .
oxiste layeralRockina tearmal gxidationymethadg also BIOSSI le to use a chemical
oxide as the silicon oxide layer 126. A chemical oxide can be formed by, for example,
processing a surface of a semiconductor substrate with water containing ozone. A
chemical oxide is preferable because it is formed reflecting planarity of a surface of a
semiconductor substrate.
[0035]
Next, a method for manufacturing an SOI substrate according to the present

invention is described. Here, an example of a method for manufacturing the SOI

substrate shown in FIG. 2A is described with reference to FIGS. 4A to 6C.
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Next, a method for manufacturing an SO substrate

according to the present invention is described. Here,
wanomxazgoke of a nethod for yanufacturing the BOK/JP2008/055172

substrate shown in FIG 2A iIs described with reference

to FIGS. 4A to 6C.[0036] First, a sem conductor

substrate 101 is prepared (see FIGS. 4A and 6A). As

t he sem conductor substrate 101, a conmerci al
[008@}ri conduct or substrate such as a single-crystalline

sem conduct or Sybstr 0 I

o EoatsrgroRd bt bl 161 BUEAUT SR IS, 1 and 64). s
the SRA iSOk Qﬁlbﬁt&ﬁétl[)m a aﬁcﬁmgercail SSetm«mxdustubﬁlbmaBS ouclpas a

er mani um substrate) or a conmpound sem.conducto e. 0.
sinémqrysmlm SEmeaRSIor SRR BhbEpHCBR IR Re STEuEh sheate
mag ed ‘use(%( péo‘ﬁ@}etegif Z8 %e?ﬁ ogxlaﬁctﬁp @Hﬁsrt&'t@ g' lyi ﬁﬁ&)n substrate or a

strate are
gerﬁﬂﬁﬁmﬂ‘ﬂibst@ﬂ:@l ot2 ¢dn1po@ﬁ®&emc)ondmctdll éqmtgihunamsemgtordfldlum

phqsgplp%gglgg{r%é %plp F)I | Ieﬁ Q‘ﬁ ts&%}ge éhae(r]cz)lrr% er{]cnﬁli %ilc%n §ubstrate are

5 12985 mmp 6T ﬁ%OQﬁ’Lﬁ? , @l e100. mbh)Oahdl 12\@((300 @hg id Gfameter, and
accel erated by an electric field are |?E®anted froma

mostuoff the eomimer¢ial sikicrincuhsitaiesrre Lifgslar. atfarthen the flm ghickngss can
i,on- do dlaer 3 is. for n a region at a given
be gl F@ ‘}3&“3%83 R{%Egﬂjote that in this

oggePcrlptlon ion inplantatlon means that a
sen conductor substrate is irradiated wt acc | erate ¢
i onsNexlp iansdi04ascaerated hy amelectyip ficld 15 dmplanted; from a surtace o
) G330 fmt ihal8 t
theﬁen%%n%{l&tgﬂsdb&r&g b dgbetgat'ea{ﬁ lﬁgzﬁgkcpfé?e I3 s formesin gion a
a giveakddpeid (see thGSe4mandt6e\)c alNotd that by thisy d@dnptnom dom implantation

meglgsmgfa(t) ;gg’%ﬁtuggmgﬁ%? ge reatéNI Ilé P%‘If‘ﬁ%ﬁ‘? éylﬁnd ﬁplﬁc%lerra%eg r1(r)r?sd s‘é) that an
elth%m ﬁlqpf&'ﬁlts e ﬁﬂpﬁﬁrtﬁé ﬁ’ra‘dﬁlti@h\{é E&faintd tnhesehfibaidatiodBubstrate.

'ater heat treatnent, so that an SO_ | ayer,
Funm e idnedaped layee meansbamlcguﬁ!@t isaveakenad- tadiage mynutgicaYities by

ions 104 i.s r d consj dera «
RS gondioREP R BRESHE AR Clp B85, epuation
lay@f"’s RerSHRSES. atﬁels@ﬁ&rondﬁétoﬂ @b@ﬂhﬁ& 6y dibided tabetie sepaaﬁﬁ layer with
[ 'ayer have a thickness of 5 to 500 nm i ncl usive,
latgrr béasr tibdtyent] ot thapGo AR | lagsrusy de TPRECHQVEF & bapeo gubstrate.
Irr:ilcﬁ?té%g\gftﬁgﬁ 23*}13 1 QS gttfoxtnb% O&ﬁlsfd@raiﬁgﬁ o'f% thickness of an SOI

PR Aed as approprrate in

layePthat fhatakfeardd @ a bm subétekanss. oft it efdsdle kiay gre SOI lager have
transferred. As the jions 104, ions

a thisknem Ofch tch 1o geningoNea@ord BiSTTARY ) @00 SBlincHgive.  The
ac?etferPtl% valtsbe a{nttd thg ngéer" El?eb ‘I?ns iR tfl’é fonPiiralifRifiof REE 8@ rmined as

omor a plura the same atons
ap%@bﬂ@l@ ik )toﬂ@idbritimlgofahs tlm:lmesga”sths SI(H dam td botransferred. As the

drogen, helium a
ions 104 g%’ons of hydrogrgn h rIlum or halogen such as fluorine can be used. As the

jon 104, it is preferable to use an jon species including an atom or a plurality of the
same atoms formed by exciting a source gas selected from hydrogen, helium, and a
halogen element with plasma. In the case where hydrogen is implanted, it is preferable
that H*, H,*, and H3" ions be contained and the H;" jon be contained at a higher
percentage. Thus, efficiency of the ion irradiation can be enhanced and time of the ion

irradiation can be shortened. Further, such a structure enables easy separation.
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hal ogen el enent with plasma. In the case where

hydrogen is inplanted, it is preferable that H+, H2 +,
wanwsH32894i ons be contai ned.gnd the H + ion bePCT/JP2008/055172

contai ned at a hi gher percentage. Thus, efficiency of

the ion irradi ati on can be enhanced and tinme of the

ion irradiation can be shortened. Further, such a

structure enabl es easy separation.[0038] In order to
[0038]r m t he separation |ayer 103 at a given depth,

el 9 et A ST P AT R A e

ions ¥64 ﬂgégisocf) HehSerfRik & AP UREIP doshigd frabdind @dsebeChimhis case, the
roug ependi’ng on conditrons. Therefore, a silicon

surfatd of te $eayieonduatosisubsitate A0} beermesxioyeh | depending, pn(qqaditions.
like with a thickness of . tQ..2 ' Sk .V
Theﬁ?tjé’{ﬁ’ (fealjillﬁgn a{mﬁﬂ%B?ng?ri v e“flg‘i/“e?‘“f‘ g‘? (P{i?(leé sur Jf-f aééreﬁlgpﬁ %(?1 gﬁ th

thick 588 CENSI 66 Q0O SR Shéladite miay bhipedviddieas anprogctyplayed for the
[ 0039] Next, the bonding | a¥l

t er 122 is f rr&Ed on the
sureqviciba seraiconduntarsubsitaic, 1@ whichdhe %?‘Pﬁ§ and 6B). The
[Oogglndi ng layer 122 is formed on the surface of the
m conduct or substrate 101, which fornms bonding with
t he N@seths bbadinglayer AS2 ishlerhahai tiy seajemductor subsiratg 101 (see

here, a silicon_oxide_|layer f d a,chemn
FIGRop i 41§ Blot 13 HOHBE JRgsinies o e oOE The NudiBEYr the
senflgon‘i*@ét%} isﬁﬁﬁ%a?éowﬁ WhicR't8f8d Bbhdng kit theabse spbsigitdl eAs the

use a silicon oxide |ayer formed by a chem cal |

bondapotaydea2ifoimed etehadsiliedm gxise | layes d dyup eyl vapor
Tenperatures.at whi.ch.degasificati : : ble.
depgaiban Ao Vit EaS TR ToFe g B bkl oy is proferable
It ig RS oRdiBle 18 lus AesilieH 0He€ WyeAlfdmAy dhémichbvapiongeposition
il mby a chem cal vapor deposition nethod, Fsg‘;5 ion from th
method msing, sikané jas m Sovraeagdson TempeFatuzgs teVich dsgasyecagpn from the
| ower i s | fed. A t R B 1UHSesh&hsd: e
seppilin (AT Tl e p Ptgg °t @E‘%@?‘%ﬁ‘ﬁ %& )E/EQ a chemcal .aI
applRR®6 fiaRES A Til:abymedteadcal sapgplepesitioromctmd. t Fenexnaple, a film

for separating the SO |ayer fromthe sem conductor
forgation temperatutsnohd>t °6i iglowsc i3 apptieri né B eamE dgpperature

. Substrate_or | yer ' i G . di
wsBiheh 3hEth BubflotER At BS £ BHAEACEbE loposiion method i
apﬂéf& Géb hef (RGBSR dof Sephaviag thaSOl hger fomahasdnichadistdrsybstrate

4C and 6C): concretely, the sem clonduci or .
suchydsst single-crystalline Eﬁr@@gg(g]@@r substrafe or a polycrystalline semiconductor

substrate.
[0040]

Next, the semiconductor substrate 101 is processed to have a desired size and
shape (see FIGS. 4C and 6C): concretely, the semiconductor substrate 101 is processed
to have a desired panel size. FIG. 6C shows an example in which the semiconductor
substrate 101 of a circular shape is divided into sections to form semiconductor
substrates 102 of a rectangular shape. At this time, the bonding layer 122 and the
separation layer 103 are also divided. That is, the semiconductor substrates 102 which
each have a desired panel size, include a separation layer 103 at a given depth, and
have the bonding layer 122 formed on the surface (the surface to which the base

substrate is bonded) are obtained.
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to have a desired panel size. FIG 6C shows an exanpl e
in which the sem conductor substrate 101 of a circular
wehepsasi®4di vi ded into sectipas to form sem coRAUIPTNG/055172
substrates 102 of a rectangul ar shape. At this tine,
t he bonding | ayer 122 and the separation [ayer 103 are
al so divided. That is, the sem conductor substrates
102 whi ch each have a desired panel size, include a
[OGddpar ati on | ayer 103 at a given depth, and have the
bondi,ng | ayer . 122 forned. on.t t u .
o i BrPrEEtls B S SERisphalct SHHLAC 00 fiGe SPARE Size of a
vai9hty aF apglayQR4itts. | tTHepapelediay by be tiétatminbdas appropriate according
sem conduct or substrate 102 have a panel size ?f a
to warendtprodict dnte gyhigh des, pansd is meanoszed. & the lﬁ‘&y eexample, the
d ' . [ i NG 1t
pafioRe TRVt FRicB0RI e TG BRIt B RO FROOh fmall to
me@kaiPatel. t [For praplesinz thenease lvehere dheagmamigbnductos substrass 402 is
than 10 in., which is a panel size of .a smgl] t ..
pyhed arh bl PO PIAGAFEPE Sipa0f 45 1 18 dTAgRRH ding (e panel size is
deSAHIne8 M UGSt sHera bR 2R ch FankSsiZd Rl dd@ftionGod ¥Rk Is&ze of 2.4 in.
phone wth a screen size of 2.4 in. in diagonal line,,
in thgomdine. sThe shape détler samicenduntor swlstiater HY2 way be dgtermined as

screen fra ize in addition t e, Si 0
appropriate a&?(gglglﬁz? %krei 4gc 9 an grhd;%rgg% o? gl{ee lgl{e%r'ri Cltgﬁhcfucgafs%\r;vﬂere the
seitBRdnAbCsubRRatBBN020R AjRillied o nedisply afuvicepiit &t preferable that the

according to the usage of an end product or the,liréj _
sernivopfecterubstitie 1Q2 hae 3 Eselamgpanshape vatyan #speet i of dout 3:4.

| i..e [ ' it f
B et Lol s
Theb,t froadssiagir diter alahefaciiriafateps 3 dasyFmdtthe sgmiconductor substrate
referable that the sem conductor, substrate 1{)112 hav.e
10P s vk Aroms FhepseTiaandictop susirate; 1Y sthicicRflg, 1he scmicontuctor
su W 961 Wk 89 dREEREwitR LARMNAShaAAIBs SRR £ONAUECE Of a wiresaw, a
substrate 102 can be cut fromthe sem conduct or
lasey Ipttstat #n di6diredfid beaing o lapy offlepcuiting wearkuct or substrate
@}O% can be divided with a cutting apparatus such as a
[0 er or a wiresaw, a laser, plasm, an electronic

beamaPprdeP ¥t Hepe tip @8 irbiSioNRANBe bbAUIAL laydh ofrtlekudice of the
steps up to provision of the bonding Iairer on the

semigohdestonsubstiate sanibe meamuted ras Apppriatee  FAES AR Atdy6A to

s, appropriate. FELGS 4A to 4 6A . W,
oCE SR Pl o W s Ty 30 ET s fepnucton
suB&FiE; ARl beiding Rybsisr@beided be thondfdeg df alyeserisomduetar debstrate,
on the surface of the sem conductor substrate, and

andtben fhescomispndyaion subsirate issprogassed to Bresca desiprd; panghyige each.
a_ desi ' , L QWi .

PP G R BAEE Syl Ao e

seRiRa6&bNGulishete so as to have a desired panel size, the separation layer is

formed in the semiconductor substrate having the desired panel size, and the bonding
layer is provided for the surface of the semiconductor substrate having the desired panel
size.
[0043]

Next, the base substrate 110 and the semiconductor substrate 102 are bonded to
each other. FIG. 5A shows an example in which the surface of the semiconductor

substrate 102, for which the bonding layer 122 is provided is brought into close contact



10

15

20

25

30

sem conductor substrate so as to have a desired pane
size, the separation layer is fornmed in the
weemispezsduct or substrate havigg the desired parel/JB2Rg955172
and the bonding layer is provided for the surface of
t he sem conductor substrate having the desired panel
size. [0043] Next, the base substrate 110 and the
_semi conductor substrate 102 are bonded to g@l} tl
with|tig bsss syhgvate dH0.candnipp basensubiiretn 1Aand dhe hewdlpg laygp 122 arc
borfd%cmt& g%ggﬁlge?rsostﬂ gé ggﬁ sglgﬁraté 0 M 0 %&Eﬁoﬁﬁﬁ%r@gbstrate 102
ayer i S’ provi roug Into close
are Csunldad tted dabh td‘ﬂl@erb abletes thas tit &t preiér@ble ahat theesusfase which forms
substrate 110 _and the bondi pg. | 22 ar e nded
borghh (WHNAIE, SWECEhRE GEchURTITIY: r GIEe £20tgh qopiren the base

subﬁgms Ci‘iﬁ A4 Ittl?er bRRS [a9L:21200R A8 eh PR, t (vaBatkh Wﬁ.a[beﬂbrce acts

I's preféerable that the surface which
on filds Mnﬂ)mgdamgtl(ebbﬂsdlsngst@m 1Ht e)d ithee sdmeigomciictor substrate 102 are

boril%féfté%%fz cﬁté/rd)g ?I?épli%g{t}é,rsoltggte*%? o0 bioﬁg D%giglg itcrsc'] g tﬁf’&/{a gér?bond

candf foad s force acts on this bonding, and the base
substrate 110 and the sem conductor substrate 102 are
[00déhded to each ot her by being pressed, so that the

fi fﬁ@%ﬁ%&}%%ﬁ%&@ oft ! aeweigmr&%%gh%mbm bonding

[ 00 Pface ma e activated in ord

bettv@er ﬂfwbd‘sa%@wmteeltmmdi thg bbﬁﬂingdmydr héZb aEer e;wlnqﬂas atne or both
110 and the bonding | ayer 122. Faor %
of tstshrtagestomevhigh fhecanding fpenrd i dre tF an figpifuhpapyor an

1onI lgeraﬂld' Fhetl Wskhyvidie ah len(ﬁc RRSM & arffonl Héﬁmb@ aflizd) ahNBert gas

where an atomc beamor an ion beamis utili zed
(e. @mrg(me ntutged sitone beam ar goimertras nmalbeaat o tiseusedl.or Itdgalso possible

i nert s .ion bea ca be. used. sas
0 BBRYAAE ORBTBBIIFHG QU PSTe by iaioRes PRl aReRhciyy *Such
surfa%g' ESkmEAeALIRALs (Susily VehliMeebdtiveat ﬂﬁiﬁreﬁtaﬁlhdehhl@t @%n at a
formng bonding between different materials even at a

tenipengrercatf 406 °Cford@@erC or | ower. [0045] After bonding
g senm conductor substrate 102 to the base substrate
[002b with the bonding |ayer 122 interposed

t her glag} h6iding e deSniPéiRulofRhistiaR P®Y {ooihEasatubstrate 110 with
treat nent or pr essure treatnent. The heat treatnent or

thet hending slayere 122 datempased dherebetpicone itaish preferablestor @agom heat
trezﬁgigpts pF é)gc%sﬁlgrraq? reaétﬁﬁgg{m hgr OC?erea{éS% | orratthg r;ﬁeéjstlret H-gatment can
imPYBRE -af Bt i 2 Biredp@RTP € 3§ YfeFer@blet tihet b:"p‘i@cesy bshiferitare of the heat
treatment be lower than or equal to the heat-resistant temperature of the base substrate
110. The pressure treatment is performed so that pressure is applied to the bonding
surface in a perpendicular direction, in consideration of the pressure resistance of the
base substrate 110 and the semiconductor substrate 102.
[0046]

Next, heat treatment is performed, so that part of the semiconductor substrate
102 is separated from the base substrate 110, the separation layer 103 functioning as a
cleavage plane (see FIG. 5B). It is preferable that the process temperature of the heat

treatment be higher than or equal to the film formation temperature of the bonding layer

122 and lower than or equal to the heat-resistant temperature of the base substrate 110.
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110. The pressure treatnent is perfornmed so that

pressure is applied to the bonding surface in a
woeopanzhioeul ar direction, n]b7con3| derati on of PO®/JIP2008/055172

pressure resistance of the ase substrate 110 and the

sem conduct or substrate 102. [0046] Next, heat

treatnment is perfornmed, so that part of the

sem conductor substrate 102 is separated fromthe base _
Forsetosiplat keal t@atntent is epéerquoat pragn@s tgmperniwies PloAPthép éQO C

cl eaya pl ane (see r.ef
inclusty epW&E’%E% ﬂi‘%ﬁﬁ@é‘ﬁf ﬁr(élagge fnh onglgto ea Utg ?\Q Lyefotrg% in the
seplafa%ﬁ Majd?afh304ne tthis! sef{&aflbhe afdnlgNtht GepRELiEON lztyeﬁnGB at possible.
the bonding | ayer 122 and | ower than or eﬂual

to

The tSé)Ihhlacr ﬂé@,u whisht haSeﬁhpeﬁaameréfsféﬂlmtbreaSoﬁsaé of B sspaiconductor
ea t

st Qs . SR G, PECh ot PR Ap PR BBl s 122 5

boate e Ed@e kEbsHREUTD. 2 Nhiatdgein thisddsoriptiad, “eleavagat means that
cavity fornmed in the separation | ayer,

pars epa pemicerlugios sabstigte 1§éﬁ%f%ft3ﬁl i ?ea%“FlOll 8@’# ¥ Eﬁ)é% Pkened to
have! ?x} §9F %@%EE t#sg)erf 1?1 a8 ah&? Wit Gofd %?tl@f‘dfd h! Yeladfn, or
that' of N

e se r su strate 102, is t over
halbpen firhes Slubdhe, ad ¢hat Jiﬁ SﬁHdam s iolmeecb oweti algpsp awt@tramzz Further,

theld Zglg%ggee :j;gitlp% oL Ec%ég?\%%:g eg us%é%rﬁtggn(e P a(nepglr Piangt Qpaptomite t(g qhg base

? Bf‘%%‘dﬂlaﬁ&' Bedvidddoves iR dibeatdbyahSiparatibn.on
ye

i s weakened to have minute cavities by
[OQ@ﬂéﬂform ng irradiation with ions of hydrogen, helium

or h such as fl 0. t
o R0 B0yl Fiey W SRR bproviact
ovél BebasQubanad @30 avisiepad donding fhyem eIZQalmér@mdothmbetMeen is

to the base substrat ez of the SO |ayer provided ove
fornted. bilote thabther 3P SURpIratkeACcIHEAI0 Bf PTTSG{MW@IF}PH( s a feature

thai1 Eraf%’n&esr() eé? s 9id I%r%gfdgg bYECorlehadd k@ﬁktltaféewlﬁga bbﬁ&ﬁﬁg layer

rovi over ase substrate 110 wt
intb@osidferebateeer. 2 Fdrekemples e depiakat iopldeyarde forinedf a)lpm@mg layer is

oo Lt G e WP
beﬁg&reé&gédj fith QU fong REcHp "ﬁ§ﬁn§ UD&LsirRE Hanelt :Bz@ aﬁoﬁl‘épﬁ@d Then,

er 1 nterpose er ebet weén. For exanple
aftechardiig te desiyel nirsbdr @f rsem;coadmoﬂmgtmta%/ é@Z tOsthﬁ baspegubstrate

103050 5, A A PP AR R e o

sh&?ﬁ hinh ¥t NGB A sHefal @6l B@CubSirte &me bpr mBmifacturedhernstead of
ter bonding the desired nunber of sem conductor

pesfolising dhesepapion ot eiretimgdy heabeatment, itHp alsg P@Pﬁéwﬁ tp Fepeat the

steplg g‘gtbﬁ@%ge agq%g:gﬁlnl %g%ﬁ?ﬂdugtgpggbsﬁ{a e8 ri%zttbg% BYse"&dbtrate 110
and URphaBhE st oPehpBdufiasiduced. substsdtead02f to manufacture an SOI

substrate.
[0048]

It is preferable to arrange the semiconductor substrates 102 systematically over.
the base substrate 110 because such an arrangement makes later steps easy. For
example, the use of a control system such as a CCD camera or a computer enables
systematic arrangement and bonding of the semiconductor substrates 102.

Alternatively, a marker or the like may be formed on the base substrate 110 or the
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perform ng the separation at one tine by heat

treatment, it is also possible to repeat the steps of
woaomiaggoone or some sem conguct or substrates PORJIPIOS/N055172

the base substrate 110 and separating part of the

sem conduct or substrates 102 to manufacture an SO

substrate. [0048] It is preferable to arrange the

sem conductor substrates 102 systematically over
senbeamdustobsibstiates 10Dtodiustithe P@kan%tn ékh%@ it 8 ﬁaﬂégB show

| at er st S exanp
» L6 SR S0 S BHRTR ot Sels Sy oy g PSOn e
maﬁU@IaWth%s@ﬁ%ﬁ@W@bos%Me bondi ng of the

sem conduct or substrates 102. Alternatively, a marker

[OOtéS:]] t he |Ik3 may be fornmed on the base substrate 110 or

esen co t thet

pos 1 ot i, SRFBVER Sy GAElihes' s jpgremic

mec'{HﬁnML@Ph@lﬁh@Q@lh\lP)Sﬂ otday ¢o pliravize stbesusfpease  Alternatively, the
erebet ween, the SQ | aye

pla@&g&@@%&lﬂpﬁ%ﬁﬁfi@éﬂ“{ ylaglflg @%‘F@F@r"}g’f‘%@{)ﬂ atye%‘(% hlaser

beaLrFl e?‘ddogﬁt ﬁélﬂ ?Mys?‘(%’gvggﬁlﬁg 1R&anS URIcE CdsedMIP  afhe Niagert| beam

an c I'ng n order to planarjze the
1rraﬂimtlbﬁae$refétdbb3r patfmm@ldym 1 mérqgea rmimogpiero fORaipingeoxygen at a

per for ms t he surf
cobeqen o 220525, EREp TSP BRSO pvers can
be Rﬁ?h%ﬁeﬁga&? %@&nﬁ#ﬁﬁatﬂﬁl eMerforhied irﬁ:&ﬁdix;lgeﬁmmosphere Further,
adiation is preferably performed in a nitrogen

CMi ortbp hike aay dtpgfammest @t ’gecfpldflyeds ebt3EsAt rati on of 10
[Ooggjn or less. The reason is that the surfaces of the
| ayers can be rough when | aser beamirradiation is
per f BIGRTA fo A0 shay gesteppdfpsypiting a Uéudmgelayer@tha basetsnbstrate

i ke may be performed to thin SO | bt
sid¢ aud 1) fopm(%)lpl?)gprﬁo Heresaipexample &)a etho ? a}aﬁ agturmg the SOI

suquprgtgsﬁgw @lyng%@Ide&%eéubstrate side and to form SO

an exanple of a nethod for manufacturing
[0(1[530580 substrate shown in FIG 3B is described.

1] EIG, 7A sh 1
ol i a6 Al BT blfe g avins e
sxh%@ﬁ’ %gld%zlg M 1738 \gvﬁfr‘ thOfbhs 104 RegetabddebE dn Ryechic ﬁbldCtbrﬂofm the
ormt e separation |ayer 103 at a give

sepaegpion. 1ame10§|a1t rebrencicpthe [Thysilicop@xidenayy lfQérq%&ekfgrr%pd by a
CV(f\h/él} ggpgrmlt?%w%m ttﬁg%n}%‘ ergbl)(? %’y PIRLAEPRYatY Bethod.  As

the silicon oxide layer 126, it is also possible to use a chemical oxide formed by treating
the surface of the semiconductor substrate with water containing ozone or the like. A
semiconductor substrate similar to the semiconductor substrate 101 in FIG. 4A can be
used for the semiconductor substrate 101 in FIG. 7A. Further, the irradiation with ions
of hydrogen, helium, or halogen such as fluorine is performed in a similar manner to
that shown in FIG. 4A. With formation of the silicon oxide layer 126 on the surface of
the semiconductor substrate 101, loss of planarity due to damage to the surface of the
semiconductor substrate in the ion irradiation can be prevented.
[0052]

FIG. 7B shows a step of bringing the surface of the semiconductor substrate

102, on which the silicon oxide layer 126, is formed into close contact with the base
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the silicon oxide layer 126, it is also possible to
use a chem cal oxide fornmed by treating the surface of
woheossiezioeonduct or substrateywi th water cont ai RCIGP2008/055172
ozone or the |ike. A semiconductor substrate simlar
to the sem conductor substrate 101 in FIG 4A can be
used for the sem conductor substrate 101 in FIG T7A
Further, the irradiation with ions of hydrogen,
substitd lcum ofrwhiah alye basiec layas 162 wodithe boadipgrlaysried grp fgrmed,
simlar nmanner to_that sho in AA. Wit h.. .
therpy RERE DOTTe L1 PTREGi Ene e prit@ge dhe Bigon oxide layer
126%#! tfh@%sm?éoghtﬂ&oﬁﬁmsﬁae dastifio Gedesédnaice wihlthe lboadingflayer 154
pllanarity due to damage to the surface of the . )
ovesaht cmse Ubsirats ubk r atke isemideadueiar isupsiEtatilgn i Qhtaped by
revent ed. .[ 005 Fl 7 . -ringl it Bm
prodising s SimicRaneRr SIS A0 TR iy ESEoidt 8 1 if Rtmed

and[th€ sRicbh Qf%'fﬂeolﬁzglelifﬁ%eforﬁ% at g funfacedintosectiohpsach having a
contact with t

nt : / e basesubstrate 110 on whjch

desiert phesd sizey erTheszargeidlayie 1 1o mAYNBe |fg5ylgg' hE A Eﬁ) method or a
ot ned, ..t herebhy formni i . . i i 3 .

sl g ERS ARMARAN I oot gy b i

lay&re6i £ SiMidere hidids vkislt atee tdl Bavel msiogleHape stopuecer aptapked-layer

t he bonding | ayer, 154 qgver. the b bst.r at ]
strugting c NS ROPEST# St A ML OBRE dIRE b iy e Tayer

1251g%,§gmrﬁlg@ductor substrate 101, in which the
separation layer 103 is forned and the silicon oxide

[00b3lyer 126 is forned at the surface, into sections each

havi a desired si z ) i )
be %Ig?ﬁ@a SBowa 1@%‘2‘ ﬁg R?Bt(’tgt}’e gprgg:gﬁ{ﬂeartﬁ Séll)ﬁ%i%{l %(i-ﬁ% g?@%ﬁated.
Hed thinhGR Poralé 98pakaioaris péfdihleddea sihilarimieukeagoethat shown in FIG.

silicon oxynitride layer, or a silicon nitride oxide
5B{ thy part pbthesemicondieigl aibstigte 104 is-sgeeraicd Teym the base substrate 110,

st acked-| aye . ' ;
oS WHEIo S b e RHT e, A5,
rerrgﬁ?iét tﬁ@ JOor sk %jj(ﬂ?&xﬂﬂlg 'ﬁg:eﬂtmea&ysﬂahimityias thatGf the sepigonductor
e sem conducto t '
subsirwle R Ve F DRHCSDEEAS 4100 (14 BesPDF B S s ShQvRT EIC: 1B
cangb‘;enrﬁ%%in%gg LR Ségai’t‘ﬁtrétg shdvoh iPRG. 70ehaR @l struburd MBwhich the SOI

conductor substrate 102 1's separated fromthe base
laySIUtF?U i6 @t@zidéﬂibvet e mepsubatraterl 10 ayith the darrien faver 9. ike bending
a cl eavage plane. After the aration, .th [
layeind S&0mnl per siligon A dRYEh o 2 ARECTPPS R (hetFpetp gl After the
septgghgig)?,oéMﬁ] %isgie BLAR MG AR, SH RS 1iRE eal(hd petfyrmiet @o phamarize or

. rat e so that the SO substrate as shown in
thifrtie.obtBnab$Oblayeabt ai ned. The SO substrate shown in

[OFIG 7C has a structure in which the SO layer 130 is
q%])w ded over the base substrate 110 with the barrier

| ay egyifegpplichforP 88 infislufacturing method of an SOI substrate according to
the present invention, the SOI layer 130 having a bonding portion with a high bond
strength can be obtained even if the base substrate 110 has a heat-resistant temperature
of 600 °C or lower (e.g. a glass substrate). Further, a variety of glass substrates for
electronic industry which are called “alkali-free glass™ such as aluminosilicate glass,
aluminoborosilicate glass, or barium borosilicate glass can be used as the base substrate

110 because a process temperature of 600 °C or lower can be applied. Needless to say,
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| ayer 154, and the silicon oxide |ayer 126 interposed

t herebetween. After the separation, CVP, |aser beam
wono@di3z®ion, or the |ike maygbe perforned to pCauapzoozessi72

or thin the obtained SO |ayer. [0054] Wth

appl i cation of a manufacturing nmethod of an SO

substrate according to the present invention, the SC]

er 130 having a baondin ortion with a hi gh bo
it 1§t sorpspibledh Use agBtagtif éélbsg‘@%ﬂ ajsppRivE Sﬁégtéat%@@%aﬂét%bstmte or
the” like :W(ehasfh%t he agmélgstlryc‘sttaé} he sg h &BIel er@Q:Qno& Prmed_over a
ass’ su stra a variety of
sul@dtﬁﬁesmmbstsrcht ﬁmref thanel emdwrohung i Mtlstlreyuambf: huclnre 1arge—s1zed
s G T TG P
mt?%’%ﬁlénlcﬁﬁtcgngéﬁéﬁuﬁaﬂréae used as the base substrate
because a process tenperature of 600 OC or | ower

[0@%%) be applied. Needless to say,it is also p055|ble to

:E:r ?2“0 S@Eénygsﬁ% ba‘f’ctézg)?c{i%tqa 1%2[% %g?nv%g gﬁ 51 & strficture in which
pafiélRGe@- SOV $dyls! irB§HréHatd OREUL bie Sub¥R4ES. C8HCIDE sfroctiRdenables
over a substrate wth a side nmore than 1 neter | ong.

fonyationtafedesised displayippneds peingene SO dayensad can @chigve improvement
di shlaypdevi c y d th
in 2 ylcgd SeIr?n her. (ie C gd (915%1?% glrl%t%e ng:ferig)hrlﬁ%d gélﬁf Eﬁé’ Séﬂ’dy@le hnd thus
vaﬂaﬂmﬁsaﬁtewhﬁﬂts \&mﬁﬁﬁdmﬁ«hei-l@pla@mﬂaséls ahmbammrﬁsag to the
resent invention has a structure in which panel -sized
| ayers are provided over a base substrate. Such a
str u%%@mg%@b{h@ 1«§lgrd§ﬁtﬂeoébr@1follg§%nr§ dast1 96/ pa¥e1 AABR! ven if a
usi ng one er, and can achieve |nprovenent in a
defiice lodcur§ im talmystaldd'sthleei‘DHlaslpll oy trpesfieriog dhe SQJ layarsnte] the base

S 05 RS B AR B TR 0 ca

oth2056dss FRant e hMdvifed bBGauké Shel SCANaREs Gast Th@Hngda Phned size are
panel -t o- panel basis even if a defect occurs In a

trapsfgsed o the basresubeirate;aceprdingly, improvementyg thgieldgan be achieved.
[Obfﬁers to the base substrate. Still furthernore, even
different kinds of naterials are bonded to each
ot herAn SOI @ﬁﬁstﬁwwad@arcﬁﬁg ey ihet gesehe dpuatior b Ble 4 Bygs srea by
each haV|n? anel size are transferred to_ the bas
previgimgraplaralificelob @l HyPss ovenp Pavesbsifate.n A¢rordinglyqa fagge number
o gl L ank PR Sfhy SHDSHE A CRSPIAIAAR, Kb,
thid prodlictinityast ¢Rd producty manwfacturediias mestposttingtthe display panel can

Accordi ngly, a | arge nunber
be improved.

[0058]

A display device can be manufactured with the use of an SOI substrate
manufactured in the above manner. FIGS. 9A to 9C show schematic diagrams of an
example of a display device according to the present invention. An example of
forming a liquid crystal display device is shown here. FIG. 9A is a schematic diagram
of a top view of an example. FIG. 9B is a cross-sectional diagram taken along a line
OP of the example in FIG. 9A. FIG. 9C is a perspective view of the example of the
display device. )



10

15

20

25

30

of display panels can be manufactured by only one
series of manufacturing process, and thus productivity
wohomnd2go oduct s manuf act ur egiby i ncor por ati ngPCnEP2008/055172
di spl ay panel can be inproved. [0058] A display device
can be manufactured with the use of an SO substrate
manuf actured in the above manner. FIGS. 9A to 9C show
%emﬁti c diagrans of an exanple of a display device
[OQ ording to the present invention. An exanple of
for mmg 1gyuid QHI'SQI ﬁfs?ﬁ& deyidk §9c|:cﬁfbhn%%4 IS elrbod AP nﬁﬁEanludes
FIG 9A is a schematiC diagramof "a top view of
a @S@In}op@rtwmﬁ@ Qfirst drige @rm@mm b3 aind dlsagmdrdrtvakmnmt portion

o8 P et FPaY BMpor ThEARER LR AR il g Bt porton

630exCie[s8E5R] drifvecitcull lpbﬂldilrm &b sedlIsP vk ads%ﬂlaﬁ€680 between the
according to this enbodi ment node i ncl udes a di spl a

firgfsubstenic 89Qandya peqoad sehstreie 690r ¢ diurtheiop tareinad sgiom6d) where an

I [ i,0
xRt A BRI Rt de REHAR o B quiice o the fis
drivve | cigcudti patioh ¢80 hnd nhds Sé€ond ndiveheiradr @otliodr 6302 is connected is
ch%git p@é}lon 650 % 6 sealed with a seal ant 680
PrtGhRYer thfotiss substralg90¥ at e 600 and a second substrate
0 . Further, a termnal region 670 where an external

input term nal which transmts a signal or potential
f r omAshshayut ¢t ddGt 8Bt hepikelr sitcudr portioni 28U iItcleiing otmansistor is

63 h cond dri circui.t rt. on 650 is . .
PrOAE Ot b CEPRTONHED Ser At RETPHPR: Stispridon Goincluding s
trah§i9BPJs AovRIBE M tHe ikt driveXUcut poktid 630, I Al InsBlafihd Qﬂ'er 602, an

628 including a transistor is provided in the display

insydptingdayes 204, mmdyebonshies ayercdlociliat fupetien enbasgdusulating layers are
stacﬁé‘a Hld{hnsgo ef E)th%ggtﬂ% fl}sf‘nsuﬁ?r\ék dg(?() I.elnd tHee 81%{';2[ glrcul{ por%on 628

Clrcul g’lrayer

and ﬂ&u;beitphegll bﬁylﬁt p&iidn 638.d Anbﬁmﬂhtﬁ@ lh)ﬁefﬂ)S @06 ah hﬁﬁulatlng layer
function as base insulatin ayers are stacked in this

603 thed fungctioneas inferayer ipsyfatiyg ﬁﬁ%@r@ mevdedHuon gyt Hhoxeikel circuit

poﬁlJn.CGQStanQQBé P&ﬁbh@gﬁ R0 [S(%ggﬁ 658 PN&ISBhrcCd k égt%ﬂ br ;f)%;edr RPion of

An 1 nsut at'i ng l'ayer and an 1 nsu I ng
theGtphsishatin fthenpikelaircais pomoa mayeelectnsallyad:onmgcthcaw plxar eiectrode

Vv din or. ov r e. circui ion
666 htg‘ %’@S Ah e‘?pcfln“’(,gi eB el dPF“é%glg ii’yg Lﬁtﬂ e r‘%’éf o?“cmts
indudih @it fAn§iStOfre Ghteghfed fnaﬂx%' Pk citdhit HGti6h 628, PIGCQB Shows a
portion 628 is elecCtrically connected to a plxe

Cf(@S-é@thd]eVIGWO)fthcﬁglhlS@)n f@p@kﬁ o CDmramlce n Alse in the peripheral

c1rcu1fc’ upo 10ng é3§y ealth%%gh CerUlgu qgcl%'dlrn% transistors are integrated, a

cross-sectional view of two transistors is shown for sake of convenience.
[0061]

Aliquid crystal layer 684 sandwiched between an orientation film 682 covering
the pixel electrode 660, and an orientation film 687 is provided over the pixel circuit
portion 628 and the peripheral circuit portion 638. In the liquid crystal layer 684, a
distance (cell gap) is controlled with a spacer 686. The second substrate 690 is
provided over the orientation film 687 with a counter electrode 688 and a color filter
689 interposed therebetween. The first substrate 600 and the second substrate 690 are
bonded firmly with the sealant 680.
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including transistors are integrated in the pixe

circuit portion 628, FIG 9B shows a cross-sectional
woizew/10t89one transi stor for sgke of conveni enceCTAPEO8/055172

in the peripheral circuit portion 638, although

circuits including transistors are integrated, a

cross-sectional view of two transistors is shown for

E of conveni ence. [0061] A liquid crystal |ayer 684

K@% ﬁmﬁched between an orientation film 682 covering

t he

1 AP GTRIERoae 0 bATkeLE B0 S Shfe o0
Apeerfdamlp&'ml whichabé polaoizinggaté 38 pravidadnfer Ithe s¢adnd rsybstalke 690 is

684, di st | | t
A N N R,
Int fh% &ké %Btaaﬁrérgﬁlﬁslix}dﬂngﬁa crystdl BspiAHAEAE: eﬂo?‘ékirﬁ‘ﬁil@ @%lamzmg

and a col or | ter 689 interposed therebetween.
plptermay ke providad dorpch ahthefiet sybstiarioLansk thesecosd eutastrete 690.
?gfed firmy with the seal ant 680.[0062] A polarizing
p e 692 is provided for the outside of the second
subst AateemiaD eleerro&e(aaml B providedclort the Remaial Zbgign 670. The
plate is provided for the second substrate 690 1s
teBRRh cls Rk & 76 hisselesiHEH inEPRneRISH olos Wb yeS teandl cipli fgrgunal 678
In the case of a
thhh%ﬂ;%ﬁ?%%@é thﬁgh?§§§@y? dlsplay devi ce, for
[0Bgélpl e, a polarizing plate may be prOV|ded for each
of t first substrate 600. and the bst
800, esoah AR P! ARG oM T OF dheviodi Crgial display
ddvite shOWHABIGS SR DG FesditRdt er mi nal el ectrode 674 is
electrically connected to an external input termna
(0868 through an anlsotroplc conductive | ayer 676.

[ 006 nufacturin 0

the. 1 SOPREHRERe G e o RO CRL I PR FRaS MG 5o e
11990. i S\Iﬁfﬁ@ﬁfpﬂé)ﬁdvhlbﬁ)ﬁﬁﬁﬂOﬁm&ate gitnibto HHAPSHdvAt B1 FIG. 2A is used
is according to the present invention is provided (see

FW@Y“P%W: An exanple in which the SO substrate
[Oﬁ Iar to that showmn in FIG 2A is used is shown

ere. [0066] A plurality of SO |ayers 610 are
pr oviAlpthralitgroftS@ kydrstaltaee pfi¥idedtuven theSsubstrate 600, which is a

base substrate, with the insulating layers 602 and 604 and the bonding layer 606

interposed therebetween. The SOI layers 610 each have a desired panel size by being
processed. Although an example in which a display device is manufactured using a
panel formation region 610b including one SOI layer is described here for sake of
convenience, it is possible to manufacture a display device also in an adjacent panel
formation region 610a at the same time.

[0067]

A substrate having an insulating surface or an insulating substrate is used for
the substrate 600. For example, a variety of glass substrates for electronic industry
which are called “alkali-free glass” such as aluminosilicate glass, alumino borosilicate
glass, or barium borosilicate glass; a quartz substrate; a ceramic substrate; a sapphire

substrate; or the like is used. In this example, a glass substrate is used.
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base substrate, with the insulating |ayers 602 and 604
and the bonding | ayer 606 interposed therebetween. The
wehosiiaymus 610 each have a dgsired panel sizePOy/JPEOSIOSS172
processed. Although an exanple in which a display
device is manufactured using a panel formation region
610b including one SO |ayer is described here for
[0 gége of convenience, it is possible to manufacture a
play device also in an adjacent panel formation

regi arheGafiAataiy 1h¥¥8s 6@ Bnd 60%are[pPREddd A FHESH dﬁ&@ent diffusion of

having an insul ating surface or an insulatin
meyabls fors ofj an glkeld medal, anealkalins taartheme@h . orFde lebcafmllne';he glass

Su?\%ya L gér:%ncg%?lgeg%ﬁ ft{gﬁ%ye?r észm{égfor;ss ec%%c%rég arrier lfayer may be
foahadiri Mo prefeedbie @ Q3@ andinsulhitigy RYECSINkdigiak Qu@d)g%ﬁS(e g0k silicon

rium borosilicate glass; a quartz substrate;
m‘é@? AHeE 05 Bﬁlc%wﬂd%m%léﬁ pHEF)fOE atlsast ope of ghe mmlatlm&l@yers 602

se
o OB AL Ry BYETENE o Aidth 5T EHIB SRR I ponding layer
12@mmhte®rmcd order to prevent diffusion of novable ions

O(?qf an alkali netal, an alkaline earth netal, or the

[ glle fromthe glass substrate. Concretely, insulating

| ay ermhisSdnibddaherdtRhbH§ aﬁbﬁfﬁpwﬁwhﬁh th@%@ﬁlaqﬁ%la?:@rs 602 and 604
formed. It is preferable form an i nsul at l'ayer

arecfommngs @Wﬁrgthmsu strgeen6qls ﬂge b@ndsng JageambQ6 isrfodeed atyesenticoraluctor

C n Xl de er) for t one o e
Subc‘glrtfjsa L g{a frB yer < GBZSQ?KI 4" %ﬁ?afaﬁeé‘e a%ﬁ o‘?‘ﬂl?étr‘ftgyééb and the
serfifdBndwct & éulb@t@a’le @ Biendealelead HihkArant QhdrFarb 8 e miconductor

| ayer, 122 may be forned. 50069 Thi s enbodi nent shows

Su%tra@xléns&waieﬁ tHPER the 8O PngCragretely, o bemring dayer 606
forﬁ{eﬁ hoLmag Qégﬁfg?ﬁafct(ﬁu Ql%s'irgttee 58% L%%p 90 Qﬂ)sggeln?%? (with the

I's forne a sem con or stbstrat € Si
msulmtlng lzzyrer S0k f(bragcdrowestheesphstﬁitedoo tohisorRiuhs tinisal2ing A8yeaBd4 and
the cong 6ctor trate are bonded to each ot her,
the 3 U8 o acheotBi oo St By bsGaSs¢(tue fhe Semiconductor

sub%ﬁﬁ@r ﬁiee @oﬁ&édf & Naki eotRG) Iﬂyﬂvaﬁévp a Q‘%g&ﬂéﬁ&?l Nyer! Bftmed by

bondi ng | ayer 606 forned over the Senic
irragiigtionr wiitle ions ¢ft yuigdeni heliur) asiealogent mdfbrmed in theesemiconductor

I at 4 d the substrate 600 to
sutb R FinBTr Ab: naor A TeuASHmcTis PRORT L SEpaLS part of
theﬁgcﬁnicﬁn&ﬁfd} oitdehte, SRe tsi%ﬁﬁrah&? 1§%}SH 3he s@gﬁc@ﬂ%%p esubstrate

seni conduct or substrate are bonded to each ot her.
fungtioning as a glegegsrpdaricoso that/the SQIdayed 6B is obtaidedt i lnrthw et(hmple

theI Q&ﬁhr% é{}%? Lol ye ok fol;ln%l ' uon th%r seqr?ilcgrgcﬁlctc;rsst(s){rge 81de so ﬁxat the

bonding layer 606 has almost the same size as that of the SOI layer 610. That is to say,
the bonding layer 606 is also split between the adjacent panel formation regions 610a
and 610b in a similar manner to the SOI layer 610. Further, the insulating layers 602
and 604 form continuous layers across the panel formation regions 610a and 610b
because the insulating layers 602 and 604 are formed over the substrate 600, which is a
base substrate. The SOI substrate used may have any of the structures according to the
present invention, and may have any of the structures shown in FIGS. 2A to 3B. For
example, a bonding layer may be provided on a base substrate side, or an insulating

layer such as a thermal oxidation film may be provided between the semiconductor
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substrate at a given depth. And then, heat treatnent

is perforned to separate part of the sem conductor
weubmiszeve, the separation lgyer in the sem coORAUIPING/055172

substrate functioning as a cl eavage pl ane, so that the

SO l|ayer 610 is obtained. In this exanple, the

bondi ng | ayer 606 is forned on the sem conduct or

substrate side, so that the bonding | ayer 606 has

‘subastratosind theebapding lsyete as that of the SO |ayer 610.

0@§Ef is to say, the bonding layer 606 is also split
[ ween the adj acent panel formation regions 610a and

610bThé S®IShyE: G0 WaBREtvelp ctched SQfoﬂnayeﬁtrsﬁSOI layer 621 in the
Further, the insulati n | ayer

602 and.
displonorinn62), apérasseaerh Sl [Her fheid P ORRE OB YL, §*b i the first
ec BREk s 4! AY BdrincBQ% e first SOI
dmé%)glr%\uﬁg rgg;}r?re Bov%?{atqlném%t%st rate 600, whi cn3 |sea bage
layBUOBL, thd sccofldh SOBhyes 6B analttbe ﬂaeﬁsﬁh;ayhla%l with agfatq ingulating
structures according to t sent invention, and may
layrro Wisrpesed ﬁ%ewgﬁk@?%@%éﬁ%@q in FIGS. 2A to 3B.
[O(ﬁi exanpl e, a bonding |layer may be provi ded on a base
substrate side, or an insulating |ayer such

t her ’[th flostISdHtlaym 6211 thenagonﬂeg%lgwrcf@d past mgﬁqu ROI layer 641
ar gfglgnsgg tﬁngIt l%%ﬁr stc]ﬁ E\%f? lt(ﬂ ﬂa‘}eazy%mre[i QRZI;B In this

edto

emfbbafntenﬁgodk athe rscﬁaayérrsmhe pﬂjcssshaymp &rﬁlumhtﬁmslaadl dhapes and
second SO Iayer 631 and a thir

Selfalf ated. dinjthecaserehare ﬂﬁdhlﬁk‘aﬁﬁsﬁﬁ th"Aﬁfft §§i iayﬁaé%l tl?e second SOl
1aygé %S % %{xgiet?leQﬁQ‘% %q’é% lfdf)é'rr@ﬂ %é Rlesitditd bé ShalRd thh@ﬂ?&'ﬁ of the SOI

secon and the third | ayer
lay@#é bf whi prépaged SOIrmmmate el &@b layet 2naynbe rqydsédto have smaller

thltglggeprsseegﬁteﬁfgn Se:elggoltzllleIG§)p|é| B?ag%‘ll%%l%e }Hgm{l é’le %% 111 a%e quahty
L@ﬁ'}y gh \g@f&@d 'ﬁ%dcﬂﬁﬁ &t g&'tlﬂﬂ mhd}ebSEdledtB¥B et@ﬂ&l to have a smaller

ect | y to ave a desired’shape. Inthis
thlek’t’m@sil n@mhtyrmliengd bfe SOOI dgyer i8diGaties opidatien Jecatmentonifriding

et e Bhp o hRLE ORRE ST PSRRI et 40015381, and

thé ecﬁﬁ’@dséﬂ lagéﬁ’ @416%1‘151 #pdfdrhed t flichd t1P thbayﬁid lﬁ#ﬁoxﬁrle either
desired esnallerthanthat of the SO | ayer

neaﬂa;mrpm@paﬂa;w soergdtost genthy, tapgeedsby p;gygpn%foggol of etching
co 1onsag,ret$ R’i\\éeb grg%)ira?r{pé ! Qﬁé: grﬁleé glmﬂr be H})@fédva‘? Ia%apetr tﬁﬁgle of

ts qual i

gréAtahhd ¥r EHRNISH5BRAd 1RE tlﬁl'ﬂagﬂj ?ﬁremmbly OfrefRY tlha or equal to 60°
sel ectively etched to have a snaller thickness.

an@lh thap 9SAamgeaybe pémslySaier¢dstartapardinglgtof dess dhaaAS on
treatnment, nitriding treatnent, or the |ike. Further,
09Hd first so | ayer 621, the second SO | ayer 631, and

In order to control a threshold voltage of a transistor to be completed, an
impurity element imparting one conductivity type may be added to the first SOI layer
621, the second SOI layer 631, and the third SOI layer 641 at a low concentration. In
this case, the impurity element is also added to a channel formation region of the
transistor. The impurity element added at this time is added at a lower concentration
than that of a high concentration impurity region serving as a source region or a drain

region and that of a low concentration impurity region serving as a lightly-doped drain
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the third SO |ayer 641 may be formed such that the

end portion is either near-perpendicularly tapered or
wagenisig2vaper ed by appropriatg control of etchPayJr2008/055172

conditions or the |ike. For exanple, the end potion

may be tapered at a taper angle of greater than or

equal to 45 and | ess than 95, preferably, greater than

or _equal to 60 and |less than 95, or nay be gently

8¥lat a taper angle of less than 45. [0072] In

K@ggﬁr to control a threshold voltage of a transistor

to be conpleted, an inpurity elenent inparting one

conduEle gaitd glettyqaies by atecfoadetbloly foomidpea é(i»rrcmt:tiﬁﬂayéragndrely over

t he second ayer 631, and the t
hg At SiS BN DA CP IO 150 SIGERyely (Ol st shape.

In€ hBSTRBIbolifndt SR AR tHeO gite CHIEARRLS f@ﬁ”ﬁftbf) @taﬁ:@&i @Gu&fxres of
the transistor. ThHe inpufity el enent added at th

candnesivieslapetsletk frirmed] themonduntive dayest amrseldetively mhed,f scpthat the
Con en.tr tlonl r|I ion rving a our
sepgnge élva ayers gggslp tgx ssrﬁ g(.ﬁﬁ%xer g?iat\ﬂF 8%0115 S%)Islayer %gl, and

th6 ﬂﬂfdssnor Riyé0811i, FRpEdtVLy €gi on serving as a
%ﬁtly doped drain(L ) region. [0073] The gate
[097 trodes 614 are fornmed by form ng a conductive
| ayermen t '
cona BRI LRt MGl KORBERR {4¢ ReBROu)AR GREALR Be ticd o
followthd Somln’dﬁxw lapartis fmaeed aasirdnovgahe snﬁis&aterh;dzeél\/ﬂlth.ethod ora

after st ed struct S of c nductive | are
SPPHF%%mCan ISR F aaSéa%hugbﬂa upg%%%b titanium

t m
(PP HiARehiiR 5 a%‘%‘ﬁﬁg‘“gg@ﬁ%%ﬂa‘éﬁé FEPURE) diotipm (¥0)

ort 4mi rldioySOX cbmpemncsnmterxaéspmamm&thﬁ.at{O@@mx}tarrbiement and then the

BRI o} o R PO EBHE:  HTBhd TGy mptgal Fpifid by
pdlPrIRA1BE silicBh Yo GVIEEh bh firn%iiﬂﬁyt élafentoinphrM on® thRfhicavity type

a sputtering nmethod using a netal elenent such as
such At phasphervajias bagngddedhcanafso eiusahi um (Ti), nol ybdenum
[0 , chromum (Cr), alum num (Al), copper (Cu), or

niobi um (Nb), or an alloy or compound mnateri al

cont aAlthdught ihes pHodini@itamoed GNBWS , thanekdmye hevhich the gate
conductive |layer is selecti veee%;lv etched, Further, a

elegiodenpifukavera siaked samctusp it thesavagprguetie lpxers) the gate electrodes
o ARSI B B B ARG s
Incalditinng thetsideufaee of 0ddductive layers may be tapered. In the case where
the gate electrodes have a stacked-layer structure of conductive layers, the conductive
layer in a lower portion may be wider than the conductive layer in an upper portion, or
the side faces of the conductive layers may have different taper angles from each other.
[0076] '

The gate insulating layers 612 are formed between the first SOI layer 621 and
the gate electrode 614, the second SOI layer 631 and the gate electrode 614, and the
third SOI layer 641 and the gate electrode 614. The gate insulating layers 612 can be
formed by a CVD method, a sputtering method, an ALD method, or the like using

silicon oxide, silicon oxynitride, hafnium oxide, aluminum oxide, tantalum oxide, or the

like. Further, the gate insulating layers 612 can also be formed by solid-phase
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Al t hough this enbodi mrent node shows the exanple in

whi ch the gate el ectrodes 614 have a stacked structure
wofodashe29wo conductive | ayerp6 t he gate el ect r edEgPI088/055172

have a single-layer structure or a stacked-I|ayer

structure of three or nore layers. In addition, the

side face of the conductive |ayers nay be tapered. In

ok e Rt B 958 IR et Seves 631,

thE QR SOTMSydr 48 by Pladmb SRIMRL" tFxﬁﬂleﬁﬁMreb?nsmaﬁﬁé mmmay be
the conductive | ayer in an upper portion, or the sid

formeddyct QVHR raethed o ithe likayaed sherigsulading ldivérs enanbe sohd—phase

fro ther 0076] The gate

o3t ﬁgecf Ogig Hﬁlgsee?@%‘%% AEW tf‘?‘?&rﬂ Bet ween the first SO
[obzyer 621 and the gate el ectrode 614, the second SO

I ayer 631 _and the gate el ectrode 614, and the third

| Ehpesolidphaseeridationgsthe sahédxhamtrmon me&/aatéy performed

usir%ﬁtﬂtagl?%i n'&c &Y ﬁ% éugll ?I‘C%l%% ﬁéF%ﬁ) égr% \gaxﬁv {;1) ﬂro% 45aGHz)
Cwickételgn phixmd ewh&hl is couaitek i hlghd&quhafynwwasomd has an electron

al um num oxj de, taptal um oxide, or the like. Further,

depfigy gfal & 10hstan lax .19g iy Bckisyeznd lecipa rmperataresed Opyto 1.5 eV

I Iy
inLE SERFIPANLOLEY 10 HashR LR Plb & 84d ihfiping laver is
fotrhed dlcﬁ(})ralcagrcﬂ redbtitn oyeed 1@8¢1ﬁe\teﬂeﬂtthmsfdhd phasd beidafvretreatment
| ati ng | ayers may be f a CVD met hod or the

0r|SPlt<§Pla4$a n{Rdalosipm P gt rea%r@uwayf kpwveg ghandur sgual do 500 °C.
[0 di zed or solid-phase nitrided by plasma treatnent.

?§g77] The solid-phase oxidation or the solid-phase

ni t r iWhe¢n te shsfaq:ﬂseﬁf dteaﬂixisyS(pEIa&elr 6249 thesdebendo$ @B Tager 631, and the

thi?%l( §|9tl fagq b§4{]i§%h b ; u&?aé%;ntamrg #glmz\%eagﬁelptés performed
in ©4ChthRApRYe %ﬁﬁnﬁﬁ% %Bl%léhy ( V‘gvﬁﬁ aﬁxﬂg hae @RtdiRE tdi(ggen ozone,

denS|ty of 1 x 1011 t0 1 X |ncIu3|ve an
nitsduscoXide m@ngfmr mpnexde,afr lﬁtragdnodlmxﬂe,eand achagay e(an kast one of

o Rh IS im0 i ARk TPl S 0eh Bt B fosphr

cofifa@fhl iokyaéd)i 6200, initrdul€oHat,i Rt ?@& SnéhoxHR] 'd?nmtrogen dioxide,
treatnent or solid phase nitridation treatnent at

thimp@r%mdm wse g4s)] o ntthgwrface%qmb inlaivg laers faord]over the

UEaTo n%‘?% f ;&gge%g%i Sblﬂ Ffzg’e'{ % a?xg the %c{ ?@? idyelé E%l ared nitrided

byopdasina &daih)enm t86 Phaskacpéatmeit, istgeefophéed i ah faﬁﬁbs’ﬁhﬁic tcﬁltalnmg
performed in an at nosphere containing oxygen (e.
nlté‘i&?ﬂs(ﬁﬁe?‘é atospheTA CARABYRGBITOSEy Biba Tarp SR (RS lanss @n@ of He, Ne,

AT %ﬂf;&emo?&rﬁ)@phe% Bha R Ritf o0 | fiftiroHAd afd 2 Fafe 985 or an

{at’ one
atmosphere containing NH; and a rare gas). As the rare gas, Ar is preferably used, for

example. Further, a gas in which Ar and Kr are mixed may also be used.
[0079]

FIG. 16 shows a structural example of a plasma process apparatus 1080 for
performing plasma treatment. The plasma process apparatus 1080 includes a support
1088, a gas supply portion 1084 for supplying a gas, an exhaust port 1086 that is

connected to a vacuum pump to exhaust a gas, an antenna 1098, a dielectric plate 1082,
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helium (He), neon (Ne), argon (Ar), krypton (Kr), and
xenon (Xe)), or an atnosphere containi ng oxygen,
wO02003a328%t r ous oxi de, nitroggn nonoxi de, or nPCTOBENS/055172

di oxi de, hydrogen, and a rare gas). \Wen the surfaces

of the insulating |ayers formed over the first SO

| ayer 621, the second SO |ayer 631, and the third SO

I r 641 are nitrided by plasma treatnent, the plasma

altff %E%H@ffﬁq%cyp*@?‘f%ﬁuﬂ@d Rogtiol e prpplang Bighofrsquspcy waves for
R 398Raddr. 9. ARBLREMBSRGD &SN RIS bY :
prare%gasa(at Ieastj%one of I—Ie,S %i@fgisﬂ% %nt%i@f’éﬁg{r?%g In
adatitiars pii e gempenatiirei qogtmiler HQRN is pyrdvidedk rfpr ahel sappat €088, the

as, .or at nospher e cont ai, ni NH3 and a. rare_gas)..
fBoee o ad SRR IF bF oFeiPeu B Pp ey fpied R fbiect © be
prodésk 101 (Ris GASodynwMidh @suﬁLec&ﬂC{o KlasBlaCrdBhniSst. MRY i SBbodiment
be used. [0079] FIG 16 shows a structural exanple of

made,| the raRiqst de desprapisarhil ) cosGpduds fsenfstacked §o@y s mehich the

. n I 0Gess, a tu 080 i des
kSR GO 5nR ALY AR AR RYS AR ghO R 96 B ot are
stackp] ¥ isnagkal Body inawhizhhiae sisuleinl 13R8&0R@H 608, the bonding layer
connected to a vacuun15§Fp t o exhaust a gas
: ar

gas, an . .
600, t2@d ke 1550end SO layec eptagked] @8 ap@cked body in which the
S aTRTaT Y ri.iL.Qn 92 far '
g L 0 kN e, e ol @A Hnd B U0 Mer 641
Alternbigveby, dbe objedt tbO0iOpiosesse 0y cdrhsspandsporat stddk88 bolly in which
additjon, if.a tenperature, c ol ler 1090 is. provided.
o el Layp R 8 ven e TRty QYeh @ Tof SarscdBpdEin pbich an
inBBattHOROSSE Fo kDo v Ih D& ctRNE O R 63T NEd0bi& M ed 18d P which
processed 1010 is a body which i s subjected to plasha

an ingatingnlayer)ip faried oypbibdithishlayerddd, the object to be
[Opﬁgcessed 1010 corresponds to a stacked body in which
i nsul ating |ayer 602 and 604, the bonding | ayer

606, Heidinkher, fai sRtiftQxangielis BestriBé® 18 vaaledn idsulating layer is

stacked body in which the insulating | ayer 602 and
fogped op ke serenef theyssmigwductan tryehsitheths miass@ proggssrapparatus

1 st.agked;and; k 0 ' ' h

1RD Sy o5 RO o502 PSR R0 A (L Hiaieh RVl e surface
medificitiva t trieatcheB(l dusleras64dxiddoner tredtinesl, y , nifridation] ebtment,

to, bﬁa %ocessed 101Q corresponds to a stacked body in
OXYRIEFRLion frRlmeRt; A hydingenations HestagnbyRsriqrmeds oy ai subsyrate, a

Yol i [ | .at i
o ey YA BT R B 18 S8 BRIy TURE  For
thésedseatmentd iagdas aupplivd fra theggab ayeply ipertfonr 108d nmyelie ddtermined in
third | ayer 641. &0080 Herei nafter, a specific
acgrdansieaV L anydenidel BHTRORC-whi ch an i nsul ating | ayer is
[obgrmed on the surface of the sem conductor layer wth

the plasma process apparatus
First, a process chamber of the plasma process apparatus 1080 shown in FIG.

16 is evacuated of air and a gas containing a rare gas and oxygen or nitrogen is supplied
from the gas supply portion 1084. The object to be processed 1010 is heated at room
temperature or at temperatures of 100 to 550 °C inclusive, by the temperature controller
1090. The distance between the object to be processed 1010 and the dielectric plate
1082 (hereinafter, also referred to as an electrode interval) is about 20 to 200 mm

inclusive (preferably, 20 to 60 mm inclusive).
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1080 shown in FIG 16. Exanples of the plasma
treatnment include surface nodification treatnent, such
waso@xszkati on treatnment, nitraglati on treat nent PCT/JP2008/055172
oxynitridation treatnment, or hydrogenation treatnent,
performed to a substrate, a sem conductor |ayer (an
SO layer), an insulating |layer, or a conductive
d%]er For these treatnents, a gas supplied fromthe
[8 supply portion 1084 may be determined in
accorKaacRighifidiudity wihRPdeuppiRPESm tho Q%Hfré:ctﬂaﬁé wave supply
process chanber of "the plasna process apparatus FOSO
pestionnl098 1ol the amenna e udied, oficravavesn(fraqugasy: 2.45 GHz) are
. I{Ni .rare gas and oxygen Qr nitrogen is.
infiheba s Vo BiPhEadily BHSet) VIR Ml ParBever e yoduped from
the Ganbbhinpr 1098sHEed tHOpfdckss EtRaitrel tidbuglo ehe Hﬁm&ﬁ@?wt@ 1082; thus,
at tenperatures of 100 to 550 C inclusive, by the

plagng, k0%t isreenerateds o Wity the plagma9@4.crsyeem easliqads (vehieh mag include
' : : 1 iel [ I :
wf QRSFRIcaD R iR aacaTRs Gty Wt A RF fafal) Bt Boneratea.
At thisstinae)| the plasiab 3094 RQehera2@@simnthagdswsappléed, pr ef er abl y,
to 60 nminclusive).[0082] Next, high-frequency
[Raes are supplied fromthe high-frequency wave supply

port i Whed @%lﬁs‘ﬂé& i(_g?i;ai@ e ared 89 Sntrddichg Hl%lé—?x%&@éﬁ%§ waves such

(frequency: "2.45 ) are introdduced as t
ashinipnowavequplasya wethethe 1qWeatection demperatmwa(less tham or equal to 3 eV,

R oIS 250 A8 LB, BB B oun o
eq@bR35B1 10940 scie N eiant Bl geétaledt hecoh@elR, 118dna A¥ifYeectron

radi cal s (which nay include an OH radical’} ‘or nitrogen
tempdiataesof MWhite i.5eY inchadive endan Midctranldewstity afrlex 10™ to 1 x 10"

enerated. At .this tine, .th [asma.1094 | s generated
crf & P Yo IS TSERLR P Rtietefo0BaIAHSRTIRINES BlAawia oo et the low
el 4RMA" Ripervel A" e Ul_ﬁFﬁ‘ G129 - ddnSiHH GRE Yis V%@iéﬁ[%teﬁuﬁ}h iftPoducing

m crowaves, plasma with the ['ow el’ectron erature
micresgayes lis also caldef Shigh-dessity\plagmadt e Faher, plasms ttdatmensrutilizing

. | .to 1.5 t.he high. el ect densj t
i € o Sl Wb abimbriRaf il V.
[og&sjer ated. Concretely, plasma with el ectron

tenperatures of 0.5 to 1.5 eV inclusive, and an )
el ectWth therpsiygen stdiqaly (wbich mey lingdud®ps @H sdical) or nitrogen

I 4 ive, |S. r . Ln.thi
liR0% KRR P L B A Ap SRT Rl D g 1094, the surtace
oft thesIalayerefoamed tihahdiobfecete bt pRdeddsi(ly Bnekidised or nitrided,
gener at ed kfy, i nfroducing mcrowaves is also called . .
Whﬁﬁ&b}h apy dpgiidtipgplayends- formgdt hakernativedyrathe rsupfppge9f the insulating

laj¥r bifdd"Gver the SOI layer or the vicinity of the surface is oxidized or nitrided.
At this time, if the rare gas such as argon is mixed in the gas supplied, oxygen radicals
or nitrogen radicals can be generated efficiently by excited species of the rare gas. In
the case where the rare gas is used in the gas supplied, the rare gas may be contained in
the insulating layer formed. In this method, oxidation or nitridation by a solid phase
reaction can be performed at low temperatures of lower than or equal to 500 °C by

effective use of active radicals excited by plasma.



10

15

20

25

30

hi gh-density plasma is also called "high-density

plasma treatnent”. [0084] Wth the oxygen radicals
woOwehisah2gyay i ncl ude an OH rag' cal ) or nitrogenpcadpmas/ess172

(which may include an NH radical) generated by the

pl asma 1094, the surface of the SO layer fornmed in

the object to be processed 1010 is oxidized or

nitrided, whereby an insulating |layer is forned.
[0085 ernatively, the surface of the insulating |ayer

formpd ov e SO .layer ar the vicinity .of the

sur £ ooe PrgeblEpameie it R haiare M BhiRtg Bier ¢igatomed
by plisBradrsatbét in A8s 8mBOMinicht Aode s dsTollfs: RS fisk BOITIBRr 621, the

oxygen radicals or nltrogen radi cal s can be generated

secondl iSENdmyaryp3phyankidie thind SP&tiyes 64t arcrrabjeaied tg akismarireatnaent in

RS SabRaE 550, L VR SR R BB i o

silicon Rille lapershirs troatedowtith atridatior0 Plasinaint 4n B@idsPherdYecodtaining
.solid phase reaction can be perforned at |qw . .

nitfogeR dp £PUR dutrggen-plaipa-firaipd dayesyudroncestdgofitst,pifie silicon oxide

; v ; . o h
oy o 073 P AL S KA R bbb i SO layer 621,
thet feeogdtSOT hagert 681.nand theethird 1201 dayee db4bybyplphsnma treatment in an
treatment in this enbqdj nent &D e i.s as follows: the

atmqspRgre SppiafiYe PrEESE.  SHeseguengitg e o pagsa! in gpimpgphere

cortthiafrd nfebgdPié YeriBted Wehefdb tRE hBfbgbR-pRIsAS TRbalddqa)Fe With high
_in an atnbsphere containing oxygen to formsilicon

nitgpgeRl coNcgpERtEON 2 @rovidedsion thecnsiages ofttbe silicor onidestayges or in the

e B GrGE F  haBhbLAEAE OB % ion ata cept
of BbdutaYR 1P !1a% My iddl@diceHomather surfaC®RE RS eilidon foxidet layer. For
the silicon oxide |ayers having thicknesses of 3 to 6
exayRRle -k ResfopBing the plasing dreatmant i 41 atEosgigre copjaiping nitrogen after
) | . | t.hi .
forf, HESANGD kac 1B, 02 iro D plaspal el s ifYfton Hikbogen i
comaigere at. 2(5tobSE e rintlysive ban bd fsmed tin et sikein dxidalayers at depths
at nosphere contaj ning_nitrogen i.s perforned, whereby
of tahguhik 1y eHOR dBGresiiiagcs dRFTFoly dR s2 vRrpeiiRtnAleQiipln  The
itOBAE B MAt AR a§eR! QY B id@fort itri
m sgl [ gon oxi de | ggeérs or | g()rh%g ‘Hﬁg% E#{Céﬁgﬁéﬁdgeor Slficon nitride
oxide dé¢pending ohthe tomditignsoofithe plasha trhensut. f ace" refers to
OO? Legion at a depth of about 0.25 to 1.5 nmi ncl usive
[ ? m the surface of the silicon oxide |ayer. For
exanpl &y e PBY QY §81740pHaB€ oRidAEHR tr‘éﬁtﬁfk&lﬂﬁf‘ﬁolid]ﬁﬁd%e nitridation
at nosphere containing nitrogen after formng the )
treadineptcwith plasgea tragterest as Hescnibed aheve, piver ifaa tglasa tsabistrate with a

I i,n_ which nij [ tai t 20 taqg, 50 . %
S E AN Rl LR SO o T O

insEl@R D yBis (RRAOHE eduidiMeht B ThdhRNGHEASESHifefofAEd hiteRperatures
per pendi cul ar direction. The

of 950 to 1050 °C inclusive can be obtained. That is, highly reliable insulating layers

=

can be formed as the insulating layers that serve as gate insulating layers in
semiconductor elements, in particular, thin film transistors or nonvolatile memory
elements.

[0087]

FIG. 11B shows an example in which the end portions of the gate insulating
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nitrogen-plasma-treated | ayers can be formed using
silicon nitride or silicon nitride oxide dependi ng on

woOheosaorsdiet i ons of the plasnmeggreatment. [ 0086PCTUPZENG055172
case, by the solid phase oxidation treatnment or solid
phase nitridation treatnent with plasma treatnent as
descri bed above, even if a gI ass substrate with a

hea-reS|stant ture r thap, qor equal .to
lagerplgcanddhy, gaig e‘i?gggfre %ﬁ@f&? ; Bo eve, i léflwr?glamgy&%ample’

arld YRk %e%ns%?dﬂi %3%%1’2 tha ?'B%VIEWH é’tcl‘ﬁﬁ% @ief@?e élleétFEﬁiefé%”Ed
at t rrperatur s ‘of 950 to 1050 OC | Sive can

[06B8Ri ned. That is, highly reliable insulating | ayers

can forned. as. the, insyl t'n | aye hat _.serve as
ot e fk drai ot fopighs feBlie siniet Jelsa eiie® o highk
mBRkihl) G hid, fof fHerlnile_ltm 123616 630 Ohs gﬁ’t@ el Baéeé14 ;ﬁe formed using
menory el ements. [008 G H B shows an exanE ein
§

polficrysiatline svlmn,psoh@ld@ rmsetak, of meta) aiteidp.nshickaratiyl tay gnte@lgetrodes
6ﬁp§jre fh gn&f ﬁs?n %Fa‘i P gn tq]fétrl%r e %3]11 %ﬁ}%le, I%I? \ﬁ?vg te elteE@r(Sc'des 614,
1 e 'gate 3|ng

IS no exa and I nsu

the a:)bﬁﬂu(ﬁﬂza lzi;&)‘s iinecdnefct with b @hienigsilitthgdayers @l e cikd fodmed using a
614. [0088] If a material with a high dielectric
metgh Sitaide mafpidd), pad dhy candustiye layess glrﬁlwqra%eequsl ysipg a metal

mgﬁﬁgl T Ofye tclag'n $idh &ikb s gﬁy u}gxlr eVerf? :Lzﬁ fell6n | 1efrom spreadlng in the

ectro are or me ng po cryst I ne
gae lelectindessaviesiifiéhe gate ahsulamgnieyead ard thinmtd, ait &frthealohy prevent
t he gate elect odes 61 formed ysing.netal or . .
Ao P GEO! FURLSES SR bn AR e av B U Bopyifagon is done.
[008g} the conductive |ayers in contact with the gate
insulating |ayers 612 are fornmed using a nmetal nitride

mat erNegt, amingulatieg layerid is \fmedyypsthp Igetemﬁtr@des gk ndchen, an

er a ke t
m&u&}g ﬁ%ﬁgnéwagﬁ?%ﬁn? 6}9,)8 ro'% ch o(?ﬁ”%gﬂ% és X ded uﬁmtg tHe &atte e'i]ectrodes
61l 8¢ uiadke e \HG. 11C). herlgatmbbaisndng iniddg dhawe rah @fample in which
thi nned, and further can prevent driving performnc

imyrurity gl§icnts gmgagting iffeenitypesrigendusiixiy afe added to the second SOI
63t dhli7Ab Rl Sof#hRr dA0RPk ARK i@ el RUhAbR%30. This

ayer orms he gate el ec
enib@iimeanmbd® furiticy sbd)\emmtexarﬂphrlhlvmlgclm ag 1inppﬁty0élement imparting

th%;glgg %{fé&él tcénléaﬁag)ldgf apf#l tsgzg tSe%llaggr;r Odesaélﬁg'd to a'le first
SOVRTE Gy M ANRREY AR B2 ZiGea 1o the second SO
[ODQQ]er 631 and the third SO layer 641 in a first drive

cir Culintthg %gstt ngi 1&?}%9 '62PH)gned in the display portion 620, a pair of impurity
regions 623 and a channel formation region 622 located between the pair of impurity
regions 623 are formed in a self-aligned manner using the gate electrode 614 as a mask.
[0091]

In the second SOI layer 631 formed in the first drive circuit portion 630, a pair
of impurity regions 633 and a channel formation region 632 located between the pair of
impurity regions 633 are formed in a self-aligned manner using the gate electrode 614
as a mask. In the third SOI layer 641, a pair of impurity regions 643 and a channel

formation region 642 located between the pair of impurity regions 643 are formed in a

self-aligned manner using the gate electrode 614 as a mask. Impurity elements
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enbodi nent node further shows an exanple in which an
inpurity elenent inparting the sane type of
woanmucdovi ty as that of thegsecond SO |ayer 681JPBI08/055172
added to the first SO layer 621 in a display portion
620. [0090] In the first SO |ayer 621 formed in the
di splay portion 620, a pair of inpurity regions 623
and a channel formation region 622 |ocated between the
impating differenp tyrics P caguotietyos addag to dhenitpurity gegions 633 and 643.
0(ﬁléif-aligned manner using the gate el ectrode 614 as a
[ k. [0091] In the second SO |ayer 631 fornmed in the

firsihsdhé V@perityCaléthe O hicR BmPEG: oe PPk rofafondugivitiyf yn element
regions 633 and a channel formation region 632 |ocated
whiseht inenats (phiepp apRdustivityrpiah asybores (B aluganum, &1} or gathuny, (Ga),
a self-alj [ : .
o 1 o R R PP PSS o & plploafe S anc a0
cari Bghgas 6dhiaandbalimbannede, ho elatenbimpasgngontypeZondecivéty, e-g.,

hespbenE, i gA0A st SUL 1Y CRE TS0 101 Bt disglay RO 620 and
theaseﬁgr?&%d TR bsY f&gagﬁgmlﬁé AR OGSl f @660 530.Y PRSadaftion, an
Ity are adde

conductiv to the |npgru&% regions 633 and
elefifkdt ithAARY pAgpd bonduoyinity, £3g.,dlosoms i added do thenihind: SOblager 641.

Wlt(]%ﬂgﬁ g‘%‘?@ﬁ?&%‘% ii ! %ddsg ?%ﬁle?g?tg%mi grn%gr%n%%t&? se%;o}ng B®I layer
6393k b 661N ayeP b4 BMmag! RIRMctiwkly Covéreparithsa Fesisy prask or the like.

conductivity "'such as phosphorus (P) or arsenic (As) .
Sim#arlhevhesehe impurityiieteresn draddsdtio M}rdaﬁplellaﬁ?fe@ﬂ , the first SOI

i ti n-t i vi . -
oL e Bt WAL b et OSSR AR g i oo
thaiied. i on 620 and the second SO [ayer 631 forned in the

first drive circuit portion 630. In addition, an
[0@3¢nent inparting p-type conductivity, e.g., boron, is

addegy ﬁsﬁlgﬁ%%fe&g&s%l 2 anlb%%ﬁn&g% a YNEN el di E‘Blbﬁt{eli;ﬁig method,

elenent 1's a e first l'ayer 621 and the
anSALDNheBOK, loaytke 1ik8 usirtgheilicon odidgOsilicay erxysitrideresjlignn nitride,

.selectjvely covered with.a resi st mask, .0 he |ike. .
SiL PPt P 0¥, (b o i § e e ¥R Jhed bl lement i
. hGfd insul¥€ink 14yl 69P6)in hadigp (B impuitily telnent that
adé%c%ﬂg%&é tﬁ%}%{gr 63:1Lnsrmyn%e y§e| ectnil\a/lellygcovelrlge‘let %. th a
impess atte typs &f amdutivityi damage0o9is] SGhlayen sean be redycedayer
&%? can be fornmed by a CVD nethod, a sputtering
[0 ‘&hod, an ALD nmethod, or the like using silicon

OXi dgexiside®@AN iR Aing 1hfias 688 hiedfofindd 61f idaside surfaces of the gate
electrodes 614. Then, the impurity element imparting one type of conductivity is
added using the gate electrodes 614 and the sidewall insulating layers 618 as masks (see
FIG. 11D). At this time, the impurity elements having the same conductivity types as
those used in the previous step (the steps of forming the impurity regions 623, 633, and
643) are added to the first SOI layer 621, the second SOI layer 631, and the third SOI
layer 641. The impurity elements added at this time are added at higher concentrations
than those of the impurity elements used in the previous step.

[0095] ,
In the first SOI layer 621, a pair of high concentration impurity regions 626 and

a pair of low concentration impurity regions 624 are formed in a self-aligned manner
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silicon nitride oxide, or the like. Wth a structure

in which the inpurity elenent is added by passing
wohowsugsthe i nsul ati ng | ayer3®16 i n addi ng t heCT/JP2008/055172

inmpurity elenment that inparts one type of

conductivity, danmage to the SO |ayers can be reduced.

[0094] Next sidewal | insulating |ayers 618 are for ned

Rl S b iR S sl Tates 15, TIE) .
higf %H@én'tl’dh&ﬂ/ 1rh?u1ﬂ§dx%gloﬂ§ 608 o0 RisehiBE SEREES Dddhrce region

and the sidewall insulating layers 618 as masks (see
aEl @ drpip) regiam, tahdl ghe ilow, canentiatiourintpyriet evgionss 62hsemg as LDD

gonductivity types as those used in the
(ht&rtﬁ Y/ﬁg% ?‘é‘gfe(gr‘% steps of formng the inpurity

[0086] ons 623, 633, and 643) are added to the first SO
| ayer_ 621, the second SO I|ayer 631, and the third SO
| ayerInghe secppd SOhluyer 63 Led paieaf high ¢anepnimtion jmpurityraegions 636

Ifi.‘f rrg ﬁ.?r? e‘ﬁ&e c%hgéh%ratlgg r}ﬁﬁoﬂ{ hfal‘éﬁ?&% (%ﬁ@gret ﬁ)?ﬁl%ti d&g%?glf"ﬁhgned

nments use evi ous ste
mbieer fuismgtth@@tel@qmds 514 aad pl sidekalhiighlaciogterty 618 aNa mask.

ons, 626, and r of low concentration
T‘%“%lﬁﬁ’ S PHEN BRI fesipey A (e e HfmiegifeYe as a source
regﬁ)ﬂrbﬁﬂ Wiriig réf,h@n gﬁﬁ@h@io%c&fngglﬁra@l%ﬂ 1@15&11%{]}@gi%h§183@§éwe as LDD

I'nsul ating | ayers 618 as a mask
regmne,e niorthe igrd $Qplayiet 941, eagpaomf 1626 churentzatict imphirgy téginms 646
ve. as. 8 source n a drain regipn nd t
RO e e SP g ref R frebhe G, S8R med it aligned
méﬁﬂe@ hkiny tﬁ’@%ﬂé eflicirioty 6'1@%@@1&3 sil&PAPInsliRtihy eayRRCOMHas a mask.
| ayer 6 a pair of high concentration inpurity

thé@ thsrigpggty %lmeat ipafidedyip th@fmé SR daver 621 and thmgeqndySOI layer
Zi g{egtgftg%‘%fl 134 fgﬁrrg?? bk Q%}Q%tﬁvg 3) lqlll 6t T30 ”sgt[m%s?c' N9%he like.

Slhﬂl)aﬂy,SwEelBthaﬂn@uﬁ@SMemﬁﬁels haid gl tb(lhé eliitd 8OI Gayet BWLIthé Yirst SOI
gns 636 formed at this tine serve as a source
layeg%Z

And He sseand Al layes &H, mayhbe salectively covered miithaa sesist mask or

the fR&Irity regions 634 serve as LDD regions. In the
third sO | ayer 641, a pair of high concentration
[OD%ﬁurl ty regions 646 and a pair of |ow concentration

i 644 are f in elf-alig
e sideRCRS e s T8 oBraskied i ther e g of the gate
clddh@ubLE 1 ithaye fn%uﬁiiﬁﬁ 3yef 6'1"@?%reﬁéh§&nt ot @Péfﬁbﬂé%the sidewall

element is added to the first SO |ayer 621 and
mséa,tmgdam 61 & par b povideddor ﬁwersmemlfaerthﬁgate rctq.ctlbées 614 in

» TG, Yot °bRe Meptney SEblironyrcl Betis, iy n the
petpgtndRuOdirkaisy, 064 indMRirlgl 6Hdr fofthed to bury the gate electrodes 614.
The sidewall insulating layers 618 can be formed using silicon nitride, silicon nitride
oxide, silicon oxide, silicon oxynitride, or the like. In the case where the insulating
layer 616 is formed using silicon oxide or silicon oxynitride, the insulating layer 616
can ‘function as an etching stopper if the sidewall insulating layers 618 is formed using
silicon nitride or silicon nitride oxide. In the case where the insulating layer 616 is
formed using silicon nitride or silicon nitride oxide, the sidewall insulating layers 618
are preferably formed using silicon oxide or silicon oxynitride. When the insulating

layer functioning as an etching stopper is provided in this manner, the SOI layers can be



10

15

20

25

30

| ayer 621 and the second SO |ayer 631 may be
sel ectively covered with a resist mask or the I|ike.
wOQoB7B2sPe si dewal | insul atgyng |ayers 618 is pCoNPHIest055172
for the side surfaces of the gate el ectrodes 614 with
the insulating |ayer 616 therebetween. For exanple,
the sidewall insulating |ayers 618 can be provided for
the side surfaces of the gate el ectrodes 614 in
preyenttd flomybeing pigherbbedsysearl] Asr-etshing 1B dommiag | thwsiwall insulating
lyQroceeds mainly in the perpendicular direction, of an
Ksul at | ng layer forned to bury the gate el ectrodes
[0®84. The sidewal| insulating |ayers 618 can be forned

o emh kpamod mos o ek bb nsg P Ayt 656 S et lep BR8. 120,
Thg\hr?sg\ﬁltﬁg §a eF%% 3 1A% UG 1 Js@de'vﬁcxllflﬁﬁﬁ'%ﬁlgl{ﬁyé}g 638 |ah&3 @fﬂ: gate

icon oxynitride, the insulating |ayer
elecaodd G tiebmeeashaidetvellingilatingplpgers 618 tand the fiesteHO] layer 621,

betyeod the SgvHl PRaHnG e, o1 A be SR Rk BTeH B, B Between
the sfi&éwa@hhﬁgath@lﬁyer@éﬁs hitd fhRrRRISOS i43er 641.1 con nitride

or silicon nitride oxide, the sidewall insulating
[00%%ers 618 are preferably formed using silicon oxide

or sili.con qQxynitri Waen. t [ :
f unC(Ai gﬁpﬁ Per qnay be ﬁ?% cf; I(')]l%e{‘ ?(?%V@(Ifrotj\i}g d'l:%ytﬁﬁce ?]f the high
cofi@Rfi8tion Idﬂ@rﬁﬂreélﬁy ﬁirfztlﬁﬂiilgbﬁ r ﬁm&t&t leglohranrh dédaigregion. For

oo g 3 ey L, STt e 1P e son
lanE ﬁa§ Qgrﬂ%zﬁttﬂlagle%saﬁeshl(%&f(sre% ﬁnel%lﬁ? gﬂ)cé&ﬁ% it g’ott&%"i&\)rﬁon of the

e 1nsulatin ayer etween the sid
SOIrisydraihiwigich ﬂ;eekngh @bBceaundtioh émpuriity regioutis @Qime@;_qo that the SOI
bet ween the sjdewal | insulating |layers 6
b g

laye sy hishythg hjgh poesytratinny gppurity 8 & ERATA: ° fpjicided.
[01 ers 618 and the second SO |ayer 631, and between
t sidewal | insulating |ayers 618 and the third SO
I ayeNeﬁtmn xmmmg laﬂyes 608 iisitoringg entinglyyovise thegiuhetente A00 and then
er t resi stance of t
s Glsbe eRalTan b " Pegi Bh DU PRy e hieh gopgpraton
1mf)§ﬂiy0& fd @ 60foRinBd lif Gh® FirstS01 Udi@r ¥2il Cindihe | disistay portlon 620.
cobalt "suicide or nickel suicide is preferably

Fugthpr, iopanings archéorger toaspesh hes highs ﬁ%qemtrw%lk%@glty degions 636
foﬁlélc d’ﬁe rsggoéltr >Q \[;%l cﬁgf%gg Gnd ﬁlgh%np&ttxtaﬂml %E)Ellll nregfto)rlls 646

e hi concentration”i
forn@@ @ the thied 80, lager toAat int Hﬁ: St driweecircuit oitidn 6B&  Then,
hi gh concentration inpurity regfl on is errrede%Hl ful |é’ .

copductiye daps) 619 are formed so as to Till the openings. Further, a t rminal
electrode 674 is formed in a terminal region 670 (see FIG. 12B).
[0101] '

The insulating layer 608 is formed by a CVD method, a sputtering method, an
ALD method, a coating method, or the like to have a single-layer structure or a
stacked-layer structure. For example, the insulating layer 608 can be formed by a
CVD method, a sputtering method, or an ALD method using an inorganic insulating
material containing oxygen and/or nitrogen, such as silicon oxide, silicon nitride, silicon

oxynitride, or silicon nitride oxide, or an insulating material containing carbon, such as

diamond like carbon (DLC); or can be formed by a coating method using an organic
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[0100] Next, an insulating |layer 608 is forned

entirely over the substrate 600 and then is etched
weebmatsvel y, so that openingg are formed to reachpPiohg0ss172

hi gh concentration inpurity regions 626 formed in the

first SO layer 621 in the display portion 620.

Further, openings are fornmed to reach the high

concentration inpurity regions 636 fornmed in the
insdatingd 1BOkriklaysuch63ds agpdxyhe PAlyiRideonpelyemide; ogpolyvinylphenol,

i mpuri regions . 646 fornmed in.t I rd 6
bepReyHabYePE T drDUS: 6 § STt S st aridah¥hn. O Hhrther,
thS aRAMERE YB/el 898 hfyGikQe arstacked-Ber swudsictod of laydr fohmed using an

openi ngs. Further, a termnal electrode 674 is forned
ingrganic tiesubdtivgl matsgrbor 8 dnsuiabiag mpaenislpontaipiqg GarbpReand a layer

insul atjing | [.s f Y a8 ;
ol bdberih Gl el PR (Y 0 DI ATRENAAL i gloxane
métBgal lcokespondh avenatesiahlidvéng SiyOrSidtondst UBiboxane fcludes a skeleton

st acked-| ayer structure. For e l e, the. . nsul ating.
stugiyesy ofgpondof %BC%@%PWY&%@%‘?%S&S&t‘?pﬂﬁ‘é’ﬂ?ﬁ‘& group
coﬁﬁﬁlﬁﬁ’? af @éas?ﬁg&%?eﬂé.@.o% YiklyD %r(ﬁfﬂ) b @fcdticChyldidakiin) 1§ used.
matertal contai nfng oxygen and/or nitrogen, such as
Alsdrhatively, exludey gmiupj aronflwiro e, ansi an erganie gyovptqontadning pt least
ilicon njitride oxide ran insul ati |
bR G SR Senle, ERBH AT TRty 05, o
infflatf@Nab& may MRdfobMed b§ RACVIIY ni¥Eidd0d spaitdgngmethod, or an ALD
organi cinsulating material such as epoxy, polyimde '

meghoqs aariddthenplest yublested tie mbasmapBeatBIEY b Bt Brygen Gfmosphere or a

.acrvlic [ a Sj . i: i .
s, SDREIRDPABSIBEHER. 550 Al bl which e
inSil&figeidy¢a608 hadt & sirigls-Ryaf staichay,ethe finsubethgulayergb(Bnmay have a

inorganic insulating material or an_insulatin .. .
staskedFAVaY SEURIEI O YD OB OISR 12V o HSPERTETS, b AmIgHHg ingylating
laj‘%{%%ﬁg :afi 8)&(%?1% ﬁgﬁlgﬁnégﬁ"yﬁr h& bOEoRbRkd ARk tHBlRkiafihg layer 608.

e nmateri corresponds to a material having
FoSiex@nfle, bailaton nfiride XAmeori ansilicresitridestodfie fibm, whichcayserve as a
of, a. bond of silicon (Si nd _oxyge Q... As .a
peStibioPs s caibre dPa & BR s BiT TRt b 0 SyBie 600, and an
inSMARIBT el forthedPsifd ?}ibspﬁbﬁﬂ Psildatd lgiFB Y PSGH Y& rseeed paBgphorus
I's used” Alternatively, "a fl uoro’gr.ouP, or a fluoro
siljpatuglass(BPS6) owlyishican sproips aplararizating layer, cambg formed thereon.
Oﬁﬁgrogen can be used as a substituent. Further, as the
[0; ulating |layer 608, an insulating |ayer may be
f or meghehdonaudiie 18%drb Gd9 fanctiptas 8bleg eletiodeh amk drain deddrodes.
met hod, and then be subjected to plasma treatnent in
Thencuygiéve byessphsfuncteniag 5 (seBtsereleqiipdsyaad drain electrodes are
L L hoval, Lo | €651 and the third
eI ub S P TR RGPS B SRR T and the thi
SO1 layiéitodn ahroupk thespehhigh Agned e theGhdhlating lhger ©08.

[0103]

The conductive layers 619 can be formed in the following manner, for
example: a conductive layer is formed over the entire surface of the substrate, to have a
single-layer structure or a stacked-layer structure, by a CVD method or a sputtering
method, using a metal element such as aluminum (Al), tungsten (W), titanium (Ti),
tantalum (Ta), molybdenum (Mo), nickel (Ni), platinum (Pt), copper (Cu), gold (Au),

silver (Ag), manganese (Mn), neodymium (Nd), carbon (C), or silicon (Si), or an alloy
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stacked-| ayer structure of two or nore |ayers.

Furthernore, an inorganic insulating |layer and an
wonrgmsniszsinsul ati ng | ayer maygsbe conbi ned to facmirivesnss172

insul ating | ayer 608. For exanple, a silicon nitride

filmor a silicon nitride oxide film which can serve

as a passivation |layer, can be forned over the entire

surface of the substrate 600, and an insulating |ayer _
orf eomppsynsd Inaterial reoapmwing she jabp veamstal | chaaentpapy then theqgpductive

<ilicat o )

a8 A ShoHl o A Bl BBkl Bl ol B F Ry A, an
allog mekiexidl ¢enthimjrgy dumifini asitd inain @epeocmtcdd dhrlodr contaming nickel,

and drain elepirodesu The conductive Iaéfrs 619 furth
anglyag t3lioH; Mgteall somfaleing| YRR sasa Ay Bl (FORPERTR oRfsls further

cofifainift ﬁﬂcgli 4 e'itll‘xeﬁ&n&ﬁﬁ bedarbBn L silichS bantd gival €T Flkthbr, as an
the second SO |ayer 631, and the third SO | ayer 641

exampleugha tchmpoweh imagrgial comedingtunigsten,ntvngsien pidicidgyaan be given.
608. [010 Th onductive | rs.619 can be forned |n

T OB OPRS AR Y 8 BrEIE SERREL VoD Ly Der an

albrRidful-SBELPMPEr, hitEa Bikief Ry&ly bf 26@cld-Talié stubrtd Gt Lhartier layer,
have a S|ngle-fayer structure or a stacked-|ayer

anstlyminua-silicon lageTyitanien adtride layes pod adermef layarHigy example. A

' t | : i , .
o 5 T AR S LA ST,
mﬂl!ylﬁli@iun%grgnjtriﬂb aifiﬂithlybc(d(i'lhwhbns Oﬂpmgrun_ﬁ Gu)alul\ngnhld sﬁ]&\?E)d))l, which has

silver .. manganese. ., neo u , .carbon .
10W@?§lstavéesq%ﬂi1% BIDaISjve, brihe ioa) ﬁ%sa%ﬂ?feg}%wu?&fhﬁﬁ%ﬁﬁcave layers
sefé\gﬁn%% 94438 f:ﬁ@tr@&gva%d 1idl 1 &t SaBNt (PR, tREGatid}E of a hillock of

uctrve l[ayer 1s selectively etched. exanpl es of
alaminaid oy alvatimm: ailicooranibei prgvetadnif mpper @l biweo parrier layers are

mat erial cong aj.ni alumnumas its mai.n component and
PrPGRERY e ST VR CRBIME a0tk AP BYe A GARerodes.
[og@At ai ning alum numas its main conponent and further

contai ning ni ckel and either or both of carbon and

si | i clhe teamingelesitiodn 674 in thederminal ragion pdfpunctions as an electrode

o GPBRUIFE T B, S0 S8 G EPC R B o e

drRRPEiRitRpaitios KB0- Ay fe SScoME dtive odlcui fodtidn 650.] aXerexample is
an alumnumsilicon |ayer, and a barrier |ayer, or a

shewadieealin wlyish the tegwingl elegirode 64 isifermediysipg thersame material and
with T AR Ael hE Bl bANE Londhelild AQLWEG! (1T de | ayer, and

a barrier “layer, Tor exanple. arrier |ayer
[oto3)r esponds to a thin filmforned of titanium nitride

of titanium nolybdenum . or nitrcide of | ybdenum )
Al uniTAufe APOYE TG 18P [RTED rCIGi iR S o ROMES figrfaasistor

ol PRPSOP e 2 5l 0 o 21 P
petliphéral efrardt paties .63Buinthding the iemsisiooindidiag hd benokd HOI layer
631 and the transistor including the third SOI layer 641 is formed in the first drive
circuit portion 630.
[0106]

Next, the insulating layer 609 is formed over the display portion 620 and the
first drive circuit portion 630. The insulating layer 609 over the display portion 620 is
selectively etched to form an opening that reaches the conductive layer 619 of the

transistor in the pixel circuit portion 628. And then, the pixel electrode 660 is formed
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al um num or alum num silicon can be prevented if upper
and | ower barrier layers are provided in the
woansustsove | ayers serving aggsource el ect r odepamdP2008/055172
drain el ectrodes. [0104] The term nal electrode 674 in
the term nal region 670 functions as an el ectrode for
connecting the external input termnal (e.g. FPC) that
is formed later to the first drive circuit portion 630
so anio filhin the operdngitsev EIGil2€)i t portion 650. An exanpl e
Oig shown here in which the term nal electrode 674 is
[]P }ned using the sane nmaterial and with the sane | ayer
as t patth@inshi€ing 0181609, ieis! gy fersbl6 idforin0d Phharizing keyer, which
above manner, the pixel circuit portiop 628 includiqg 630
car; plenatizgrasperitins ip Hq dsplayperteniG2Pand &y Wsaé'éYe oL Rortion
ancﬁ LK q t)ﬂ IhGurflcsP! fite ?%ﬁﬁﬁg qgger &M b€ rmelin@ing an organic
periphe Al eut portion 6 % I'hcl udi ng the
inslatifgi Shaeridlncheldi oy ¢foxys epulponiBE) podyeanide,3 Ppadyidnylhephenol,
transi stor includjng the.third SO .layer 641 i.s_for
beRgpcr PR (TGRS 9T £ HIORBRST EFGTTIS SUC 516 6 DR Toctn for
exddiflel NAWhEhI Gn le@¥BPle GRWHish iRy FREIaANE layleh&0dihaplaasingle-layer
portion 620 and the first drive circuit portion 630.
strildterei issshlowi bege,| ty dnsubddgolager 60 mfiyskivaya plagkadoaygogructure
. Is.selectively etche o for ' r
inQlHE B DL PRUR T 45 or 16 B ey REER AP b flre] £FERRIC, he
indRl2tBk 18yer GODlcaR Blatd 9BtablY-lafrcstiveine iricheligd xebrganic resin layer
el ectrode 660 is fornedso as tq fill in the enlng o
or theekikeragean upgey layey pod an ABOREARIC IRAtERE; IAYFT| %fysg‘ cogyids; silicon
1.5 prefer 40 I i Zi h Shi rganic
e LIPS o B 2055 By Bl ety i or
indult@ingi lagér ibr sandwidhed etwqxar frioogant dnsatuting dayars pllzm dnsulating

o R RS oA SR N, n

th&%éfﬁggéigéﬁvggj é’t}fﬁlé@’iln BHBRO biheh AN REPRIZIGIB §theisplay portion
acrylrte, or a si

oxane material such as a_siloxane i

620 esirthe fivst drivangitogit pairtidro63(h asnthexdesintderagiongtin dhistqgee). It is

i nsul atin ayer 609_has Si e- | ayer C [ -
SIS0 BN, O AP B PEn Y PRy 7 SsUBt Ay adcrdlel 'of printng
methSHsKB Y SGYET prbitingC pldhSerhptit Peihfif, rWief Qi intiRE, for| gryrais printing),

I'n the case orf) a stacked-1Tayer structure, for exanple,
a drbplei discharging methoder dispaseamethadeordhelibeked- | ayer
Oi@iucture including an organic resin layer or the |ike
[ lan upper layer and an inorganic insulating |ayer of

si | i gennR*dfiodiskht S0de, the pixel electrode 660 functions as a reflective

electrode. Therefore, the pixel electrode 660 is formed using a conductive material
which reflects light. As such a material, a metal element such as tantalum (Ta),
tungsten (W), titanium (Ti), molybdenum (Mo), aluminum (Al), chromium (Cr), or
silver (Ag); or an alloy or compound material containing such an metal element can be
used. If another reflective layer is formed or the display device is a transmissive type,
the pixel electrode 660 may be formed using a conductive material which transmits light.
As the conductive material which transmits light, indium tin oxide (ITO), indium tin
oxide containing silicon oxide (ITSO), zinc oxide (Zn0O), indium zinc oxide (1Z0), zinc

oxide to which gallium is added (GZO), or the like can be used.
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nitride, silicon oxynitride, or the like as a | owner
| ayer; or a structure in which an organic insulating
woOaymr132894 sandwi ched bet weem nor gani ¢ i nsul at PAE/JP2008/055172
| ayers. The insulating |ayer 609 can be forned by
bei ng deposited over the entire surface of the
substrate, and then being selectively etched in.
e?ions ot her than desired regions (the display
[0388F ti on 620 and the first drive circuit portion 630
are S s 0 £ £ d
pos s&g’ﬁéﬂ\% ép ? %? r%% ﬁée i'ns 51%%%811 ycgren%%%) cgts‘?lgeoﬁlme 50
as foycoxeMae ipiiey elottrqatei G60i angd tlm$ﬂaods68(6e dNexg (thtemalant 680 is formed
printing, planographic nting, l.ief. printin
s0 G S8 cRBOI3K i ey BOp Bl e st iy iSO P 630, and the
hgd BEPS & h 650 (sbd1d. 18]y, [0108] In this
Sa%n% g?ﬁeﬁi (Eg thésplxel electrode 660 functions as
[0140t ef  ective el ectrode. Therefore, the pixel electrode

660 is forne sin conductive nat el
7o | Bis PP, B0 S be ToRmal e, oprensic BpufMe Batsript such as
epSRYC Bo@ﬁnfdén%%gbkﬁidc-rﬁblyyuhide ki) drVgc.rylid tokninUibighhic, insulating
bdenum al uni num (Al) hrom um (Cr), or
magqria{grch(aAgyhcon oxige, silieasynigidee @Hﬁ@uwn#ﬂﬂé’rqréphcon nitride oxide,
to ﬁg: as'ﬂéh?—%y%# gthlfc\"f}ge Eg%gracﬁéﬁlgé? stlgx@ﬂmp t hestglq n‘ibfodlment mode,

in &ﬁ‘di I,@)efohﬁ aacolin@ii® Rpacst uethe ypscer 6BE ani msailatﬁigdaWrasi €or6a over
be fornmed using a caonductive teria

thete(ngﬁ%ﬁqrfaézqqf dhﬁ subsfrateand LBeTHISSS %flgllt Itl()ﬂ SRR}H? \Hlth a desired
shag))'%?ﬁsf%tﬁﬁeél' Oithe sh&?:: B thd r& 98&& d(ﬁi6( isT &b phﬂﬁh}éﬂ‘yt lifdited, and

e containing silicon ox (1'TSO), zinc oxid
spH{ezind)spacendiinayrbe dispersed. d €THel sﬁ@)e,r 686 gan retdiol dhet @llvmlpc h
@l iumis added (GZO, or the like can be used.[0109]
[0 the spacer 686 is forned, and then the

or i eP&ﬁﬂhb QRichtatibd ABR 683, 4 ﬂlrafé?l@l Sy 88 deRr@améarcofBéonding with
pi xel el ectrode 660 and the spacer 686. Next, the

an Qp@rlamn me&Qof Kquid rlﬂfétﬂﬂ% ands layer whichsan @riepicthelligwidgpystals in a

ot RS s BElA Shot oo bl RS BR H, Pimic,

pol[yQﬂﬂcQ], o-fht‘ﬁeslﬁl&ﬁﬁﬁd ﬁﬁﬁeﬁg@&s loeichtatioe dredSndiy, 80 thatgeiei ayer can
insulating material such as epoxy, polyimde,

fuq@t;py amtl@gongmit}qqﬁl% afyd dhe oré@ntzg&ryqrc;aémergf ryhbing, or irradiation
I

i S, OB B, AUEE 1 LOGARE Al

memddrﬂod €oridh gl ehe drfenltation flns 682 iseadtpaeticubdriyulimited, the osientation

st acked-| ayer structyre. In th| emyodi t.. node

filrg e can b fomadseissiivatiarosaduniadener S0945s vty of printing
P SRR AUTBOICUEE e e surace o
[oMRi h a deS| red

The sealant 680 is formed so as to surround at least the display portion after
completing the display device. In this embodiment mode, a frame-shaped seal pattern
is formed so as to surround the periphery of the display portion 620, the first drive
circuit portion 630, and the second drive circuit portion 650. As the sealant 680, a
thermosetting resin or a photo-curing resin can be used. The cell gap can be retained

also by making a filler included in the sealant. The sealant 680 sets by performing

light irradiation, heat treatment, or the like in a later step of sealing the substrate and
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shape is obtained. The shape of the spacer 686 is not

particularly limted, and spherical spacers may be
wdizepassad. The spacer 686 %?n retain the cel | PQagP2008/055172

[0111] For the orientationTilm682, a material may be

determ ned corresponding with an operati on node of

liquid crystals, and a | ayer which can orient the

liquid crystals in a uniformdirection is fornmed. For
anofheasibsaatedvkaykich asofmereldctasieng cpler filter eisthe bike jspFpyided-

or the Iike and undergoes orientation treatnent, so
[01}Hat the | ayer can function as the orientation film

AS E‘H@ QLR 1Rr bBLALfORA indieBiongurrotndairtgdhasdabmt 680.
W t

an ultraviol'et ray or the |ike nayﬁ%g erfornmed, d

Furfher, thx senohé substiateotRghoes svhigh Hsrolas filicy n@‘etcﬂlénter clectrode

orientation fil L id |p6nliddot iR first Bebstrate
6880??‘@&’[‘3&“68{%“1?? klm]%g% af:easr%g ed%g{;h?réég}dégsgg{l Pvely over
606@8‘6 FrsubBy.ing layer 609 if a variety of printing

net hods or” a dropl et discharging nethod is used.
[01j4l112] The sealant 680 is fornmed so as to surround at

| eas}y t he .di a8 et usHPRldeditdaolidie celjstad Indaterial.

dev?té?H&ﬁgfﬁﬁ%ﬁéﬁ§%é$ﬁeﬁt nodéf a fraﬁe-sﬁgpedgggal
Foraab@le) ths lifedneystaldags 484 @urbecionued g dsippingtibe Jiqud crystal

NIRRT N TN
cry%ﬁlo&gfériﬁﬁﬁ'agﬂg daBfbd By 4 Eﬁbéﬂ%&ﬁﬁl&fm@ of @sirdpler discharging method.

to-curing resin can be used. The cell gap can(Pe .
It is prefemble thatsthe biguidekysig material ey degaesed Jwdey # rqdyged pressure 1n

seal ant he seal ant £8 e WG ial
PR S SREH Gt R e DRy AELRiqui P ystal mater
be AipPePin HEMctNGmbheslilts thanimpwititarwtthelike alrstotanixed therein.

over which a counter electrode, a color filter or tg)e in
Futthdeeit issprpfesablesthat ary gmpspherpbe pot ander reguced pressle aftes jorming

i s forned i |08 EemaRahPMtiloAfAching the
theFﬁﬁ‘Pﬁé;ﬁlsgatlhl%'ege@g%&c}p gﬂ%@%‘% MH@%S%&%? whi ch the col org ]
firdtishb@iateb@D, andhke sceond subsehedi9d dd eadB@herodhatebubble or the like
orientation filme687 are stacked in this order is
lsrmnﬁwdtleth%lélwwréfﬁta%@%&f?&é‘te 600 (see FIG 13B).
[01[ 9114] The liquid crystal |ayer 684 is fornmed using a

&eiredliquid crystal material. For exanple, the. i

| i quitdiscaises padsibllayee foreis thec Hquid ecrysalntarergSaby Hnachng fhe first

*subsiaiens00 15 e surngets Jop el HAEE B0 ARG RN the liquid

oS TA iR s S st i «
capillary phenomenon. In this case, an opening for injecting the liquid crystal is
formed in advance in the sealant or the like. It is preferable that the liquid crystal
material be injected under a reduced pressure.

[0116]

The first substrate 600 and the second substrate 690 are arranged to face each
other, brought into close contact with each other, and then the sealant 680 is made to set,
so that the first substrate 600 and the second substrate 690 can be attached to each other.
At this time, the first substrate 600 and the second substrate 690 are attached to each
other so that the liquid crystal layer 684 is sandwiched between the orientation film 687

provided for the second substrate 690 and the orientation film 682 provided for the first
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It is preferable that the liquid crystal material be

degassed under a reduced pressure in advance or after
woeosg3zhoi pped. Furt her, itg pr ef er abl e t hat PCNE@P2008/055172

liquid crystal material be dripped in an inert

at nosphere so that inpurities or the like are not

m xed therein. Further, it is preferable that an

at nosphere be set under a reduced pressure after
subﬁtmtméﬁg t Hteis lalspupabsibley ot mrrdcayepntesm dipotrier pbithg ligwd crystal

o B BB P B ERLARAoP 5 o o

suthHi@ 69@ & &bt RHPRIrMi the I111Quidl degsthldaywtc8for med in
l1quid crystal layer 684. [0115] It is also

[01ﬁ653|ble to forn1the liquid crystal |ayer 684 by
ot 21‘{: tgg LO%aldubst t‘% %Q? U it ggzoﬁﬁﬁg tASmAS Hfjls used. For

sub BIYCt 5 REE ’her  an en injectin
exalmpldliatagieiSéRdlastRubstiatds sudh as tlominossliciee glhssy hllsmmoborosﬂlcate

frame- shaped pattern of the s%alant 680 uéﬂg% hi
gla-'a:sapr balram}/ prosHisateridss: 3 Audriy Ybgimle a %Fﬁafalﬁ éat? 3§ a sapphire

e liquid crystal is forned in advance in
mﬂ?ﬁgg% PQH%QOr the like. It is preferable that the

[01h8ui d cryst al naterlal be |nJected under a reduced
pressure. [0116 flrst e 60
sec oRefors, et q.tg)f:%; d%{)e coun ag%r {:elg%ti‘] 6r§8 and the

onQL&Hthﬂ &4 Park |f6’1§1§‘ed‘iﬁ 'i‘ﬁl@@ide\!‘\fo{'é} tR@&dtond btﬂfstraal’@Ot hanaddition
e sealant 680 is nade to set, so that the fir

to manmramerm ariladhmatzcman beupeyidad donts S@a?fldo%lbstrate 690.
ot her, h t

LB RS B s P O il PEp B b so0. e

coldt tifeN 689 nfayeBe Bkt il the didpddy Hédcd pqﬁimrmscmysd)dﬂrome display.

| ayer 684 is sandw ched between the 6' ent aiﬂi%? th

The asniz uiydeamHci Hor D SeRIMSUBYITSO00 596. alfiigiese Wher the

seagadnéenfp?&l }Kf or {He6§:%o QicHaR 596 sidae tlfxé ‘hﬁﬁﬁlua%tﬁﬁhfatenal is

pOSSI e to correct orientation
drippeRidnidethe Qfsutehﬁ al ﬂzqnn shaped patdrn peopédedd®n thigyse¢nagtsubstrate 690.
treatment after attaching the first substrate 600 and
[011AE second substrate 690 to each other and forming the

i qui He %Bﬁﬁgglaéle&%’cﬁ%@s&n bO#dfledRRingd ALOBOKHIRE material which

subs rate a substrate which transmts light is
tram@h lighty seotnaplisliva tmokisley(I50).gindiun disbexide Cestaiping silicon

naQsi | i cat ass,. al um nob ,
oxl QhiBhna e e LR G P BERthRg o waien
alfifPR QAd & g@ZD?t eThObricht AR 685 thisbe &drmeddin albémilar manner
used. [011 Before the attaching, the color filter

toﬁﬁ@uwnhsonﬁhnﬁéa el ectrode 688, and the
[0120]

In the above manner, a structure is obtained in which the display portion 620,
the first drive circuit portion 630, and the second drive circuit portion 650 that include
the liquid crystal layer 684 are sealed between the first substrate 600 and the second
substrate 690. In the circuit portion formed in the display portion 620, the first drive
circuit portion 630, or the second circuit portion 650, a resistor, a capacitor, or the like
may be formed at the same time in addition to the transistor. Further, the structure of
the transistor is not particularly limited. For example, the transistor can have a

multi-gate structure in which a plurality of gates are provided with respect to one SOI
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orientation film®687 are fornmed in this order over the
second substrate 690. In addition to the color filter
wo6a8ys/1a2dohack matrix may be ppovided for the secomp2008/055172
substrate 690. The color filter 689 nay be provided
for the outside of the second substrate 690. The col or
filter 689 nmay be omtted if the display device
performs nonochronme display. The seal ant may be
laygr.ovi ded for the second substrate 690 side. In the
e where the sealant is provided for the second
[Ogﬁgstrate 690 side, the liquid crystal material is
dri ppest. ithé GirdtRabitRsd 680 @dd thefscadtrt sivapsd q9attharane attached to
provi ded for the second substrate 690Q. [0119] The
eagto aihee Arectlistded oo BoBoRsasrch dayipeAdesis myngl damide ElGel4A)-

In RS gmbgpiﬁgm Glbde! HRNIM Sinbt4101600 HE PP Secb i bbHBirbie90 that are
oXl de , i ndi umtin oxi econtalnlng sil1con oxide
atth¢hES@) cach dtheraté dividedrsO)thatitincipanel firmation Fegéons|620) and10b are

[ ide to which [ 1] [ dded O. Th
TSN O TN TR NG p—"

suftfce he[‘hgrd.is?ﬂ drBn 620 RAPBE firftRBlcirkhit HBRioAHBBEhat include the
manner, a structure is obtained in which the dlspla&)JI
liquat ¢riystal 1696, 68¢eee §dalest with iheesealantcaf:  Jhetfirgrsubgnte affbjand the

t he second ive ci.rcuit .porti.on 650 t dn
b O At L0 00, O b B B B
a Sk B agatﬁg)’(g,rgrigubmnsecond substrate 690. In the
circuit portion fornmed in the display portion 620, the
[012%]st drive circuit portion 630, or the second circuit
port ion 0 ' r ' : i
Dot b 3P <P ST Goq R EAREELlat  U b dSodFec G
14B)anki tiscsmbddimntitanodd, fe ditvisiontisipafaetitse that dmes$esowd substrate
i S not pa.rticularlylim'ied. Fé)@ex le, the .. 7 th
690y the $PIor bilter G50, fibg, COuRtGRGIeCHOdR688, apd Herqrieatatign fiim §87 pver the
i ' f rqyi et p 1al 8l having a
tolyIIb00R FAE TR Rede | GHHE ol Rakies DE Glophs 1AEL having
deseabpuhebsibstandiecotdifed.nat are attached to each ot her
di vided into sections each having a desired panel
[Oﬁ':‘je (see FIG 14A). In this enmbodi ment node, the first

substyat e 1R0Q;vadehn tdTe ke aRRted WabitAte iOWsédball A @etail with
attached to each other are divided so that the panel

refeormeate sohematjc viesvs@f Oze tap dudadgishavve in EKaS.ah0Adtof 108
OEZ h other. The term nal electrode 674 is exposed at a
[ @arated surface. The display portion 620 and the

firstridr HPA 6id SéticnaBeriewrof6de top aurthcec bordespoiding to the SOI
liquid crystal |ayer 684 are sealed with the seal a

t .
~ subgate St inrBIG. $1dst Astexampls is showm Bere in which the paneq formation

region 610a, the panel formation region 610b, a panel formation region 610c, and a
panel formation region 610d each including the divided SOI layer 610 are formed over
the one substrate 600. The SOI layer 610 provided for each of the panel formation
regions 610a to 610d has a desired panel size.
[0125]

FIG. 10B is a schematic view of the top surface of display panels in which the
step of attaching the second substrate 690 to the first substrate 600 is completed as
shown in FIG. 13B after the steps shown in FIGS. 11B to 13A. The display portion

620, the first drive circuit portion 630, and the second drive circuit portion 650 are
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second substrate 690 can be divided with a cutting

apparatus such as a scriber apparatus, a breaker
weappmsriatses, or a roll cuttery, [0122] Next, thePeEaRIUS/055172

substrate 690 over the termnal region 670 is divided

(see FIG 14B). In this enbodi nent node, the division

is perfornmed so that the second substrate 690, the

color filter 689, the counter electrode 688, and the
progided andis¢aded withthesalapt 630 inheach of therpanekbfopmttiadegi®ng 610a to

d.Ilnth b ., .a displ | )
o1, v FIG RS SarrhhahiS it Ry Rty e it Atnd R s g% im F1G
10Blere, the division of the attached substrates is

described in detail with reference to schematic vi ews
[0186] t he top surface shown in FIGS. 10Ato 10D. [0124]

FI G ' I &V t u e
11 480,15, £ LTI QB B O B
eachdigplaee dividet dndirb&ions of anvkir6Ww 4002 apd e larfoGr 608k iR IFIG. 10B to

region 610a, the panel formatjion region 610b, a panel
be ?Riﬁn‘atq Raggh ERmBHRR regions- a FHanHA CompRRORdnto & Grasprsectional

ie® t5EEneAGHY 4 REd Bk et vided SO |ayer 610 are
Vle%@ornéld over thgqgﬁgliggglsdtt: ate 600. The SO |ayer 610
[01B7ovi ded for each of the panel formation regions 610a
to 0 as _a desjre el .si.ze. [.0125] FIG 10B is a
sohelath e sednispbiite SALS gl drecidyatap e pdidpa an
arroWicoM EN IS BIT, Qb thhd @6 hemfind1N8g8 @I00s TUhSel 3k @h&R in FIG.
to the first substrate 600 is conpleted as shown in

101y Gheapranadregive Glleinslushowhe itermipats:leqirode t@y41 3vhiciTlie later
congé(g’gd %g&?#térggl 1 ﬁgt t H‘l?naf Ig%l?lé dlc{ Ial\éig?tf(%pg% %«Ié%l%g\r/é lla%{relr or the

€ Seco rirve

likear #{dGO14RIeckrespdndel £6kovd-sdetibhe viealkdieh sy 4 Aine@R”Gh FIG.
t he p@nel formation regions 610a to 610d. FIG 13B

10[%_orﬂne Scﬁl?ﬁge impngers [displayspanelsopi{lOay, b EJP éll@@ﬁaﬂnén@mgd can be
obtdih&e ?}e‘t eﬂexﬁéxﬁ that nstkgég e ch%g%y P#a%? 6i¢dasihfltﬁﬂgkﬁ(ér[§a$ﬁgl layer

600 a e second substrate are attac
proeigded im e pareel domiatiod adgion 6di0a.ecintitslyptheaslementothA0dastitute

e kst 9 et PR SRS 5Bk %t e pne
fon%ﬁctxzﬁ).?ﬁrbg%ﬁ&i Ot refbh e Watidtiohn @haB&eAstics en B Ripprdséd. G
[0128]

Although an exafnple is shown here in which the first substrate 600 and the
second substrate 690 that are attached to each other are divided and then the second
substrate 690 is further divided, the second substrate 690 which is processed to have a
desired size in advance may be attached to the first substrate 600.

[0129]

Further, although an example in which four display panels are manufactured
using one base substrate is shown here for sake of convenience, the present invention is
not particularly limited to this. As described above, a plurality of SOI layers each
having a desired panel size are provided for an SOI substrate according to the present
invention, and a plurality of display panels can be manufactured at a time using each of
the SOI layers. Therefore, the number of display panels that can be manufactured

using one base substrate increases in proportion to the number of SOI layers provided



10

15

20

25

30

[0127] Next, the second substrate 690 is divided in

directions of an arrow 6012 and an arrow 6014 in FIG
waoms/1seeothat the termnal region 670 i s exposedTdB2008/055172

shown in FIG 10D. The term nal region 670 includes

the termnal electrode 674, which is | ater connected

to the external input term nal using the anisotropic

conductive |layer or the |like. FIG 14B corresponds to
Ovéf tedase wbstratenl thet theprogdretivityl iwgoees drameat@al®y. in FI G

gg In the above manner, display panels 6100a, 6100b,

6100c, and 6100d can be obt ai ned. The el enent that

ConstNdm,t e phhrldlngpj)lage pemeal fd0idad i o€ | tHel s cotie si¥atrate 690.

| ayer, provided in the neI formati on regi on 610a.
Fughfy | 4 eiifenﬁi BN fFBRie! O S CoRBIdiad e it Tt clectrode 674

h I I e I
(bR SR e SPERCHIE RS OB 50 thar! A SiopBPHARPSs Linccted
el&ﬂmqaﬂwt@thelqutszdtﬁa(sa@l*“ﬁi i1§).i cs can be suppressed. [0128]
[0 though an exanple is shown here in which the first
strate 600 and the second substrate 690 that are
att aqie ol QizeaE bla@é boz ltﬁf)ﬁ)v%e\fl' fdﬁ%ﬂ%@mﬁ&eﬁ 4ibe wIBCORE the
substrate 690 1s further divid e secohd substrate
liggisherypialclaysrso8dr ansktbe évéte fipnotaspeled) dbdiersecorsi subsurate 690 In the

ca B e PSP 8o o h B mRR kR pagipet polarizing
pladé mab/ dy ppaidddsfonkie: csmswé ? dtrﬁdh weHicHothe MRy ulP& §stal la%er 684 and
or sake of conveni ence,

substrate i s _shown here
thepﬁ%%’éﬁ’to ?‘?Mtqfdhe figst sigfstrater@00c u ilm afditipn 49 thecpolayizing plate, an
eac
oo SRSGLREE RN B E B BT AR

[Oléi%strate accord| ng to the present invention, and a
can, be_ manuf actured at a

| f _displ
Pl e T e St 835 T gty o amsmlting pesignl (e.g. a
vided @@Qﬁl chldik%@;ﬁl/ al@dedigndl NGHa 81 st@n i TR BhRGHA 5 the outside.

usi ng one base substrate I NCreases portlon
In %Mﬁeemmmpntanomn EB(eis sorpxeowd de dmmntemddanlbmsammal 678. The

oS O LSl T LT BEY BRaepron 30 s
thep;emﬂddﬁ'ﬁlrefc&buitbartﬁﬁcagod substrate 690. Further, the

lt% ier nal input termnal 678 is connected to the
[0188} ni nal el ectrode 674 t hrough t he ani sotropic

condgiCh,l e 7 hat .t he disp anel s
connegt?lkeﬁsg %?P?P%’aﬁey‘%?l’égif ﬁé"l Ut bg 023%&6%FI thesgase where
the[ Uq®d] crystal display device is a reflective type, a light source such as a

cold-cathode tube or an LED element; a front light constructed of a light guide plate and
the like; a reflective sheet; and the like may be provided although display is possible
with the use of external light (e.g. sunlight or indoor light) or the like. The front light
can be provided for a viewing side of the display device. Provision of the front light
enables clear display even if external light cannot be provided sufficiently.
[0134]

In the case where the liquid crystal display device is a transmissive type or a
semitransmissive type, a backlight constructed of a light source such as a cold-cathode
tube or an LED element, a light guide plate, a reflective sheet, and the like is provided.

The backlight is provided for an opposite side (a back side) to the viewing side of the
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The polarizing plate 692 is provided for the outside

(a side with which the liquid crystal |ayer 684 and
wohesliBks4i s not seal ed) of Afe second substraPeTdBD08/055172

In the case where the liquid crystal display device is

a transm ssive type, another polarizing plate may be

provi ded for the outside (a side mﬁth mhich the quuid

crystal |ayer 684a e like is %qed t he
display dlevisgbs it HiceCa er%tﬁsdeﬂue 61 lflfhgansmlsswe
r [
ol P 1080 AR B FrRuSHbaRg Sitd .‘% 5‘*""4 GRBy YR con be

perdoeirerinal i nput term nal 678 has a function of
nsmtting a signal (e.g. a video signal, a clock
H”@ﬁgnal a start signal, or a reset signal) or

pot eﬂlt ﬂhﬂ erthh QUGN OaE, 5h $O1 shibstfabd ﬁ)r SFHIeA illtm S80I layers

an FPC i s connected as the external input ?mrgm nal
eacﬁﬁ&v1n'g~aed¢sg]ed1paml siearg pm@eé Daey the sobgikatg @@ is used. The SOI

e

dedib® aRYSHormdnahge tohke SOB Diyab/cdﬁdjel revehasd ilneimbmgu th@ 801 layer
In the case where the liquid crystal d|s§Ia¥ device i s
intg qagh | dsplpy apglpeso that jag Bitelds S8R e SMPIOVE urther, Vaﬂatlon in

chtQdd: s‘tf?:g leg %etéﬁgﬁﬁeggeﬁa&c ge?é RO that oﬁtfgﬁ% dn'egmaplay device

constyuct e ate an
amﬁﬁﬁh@tﬁﬁﬂ@omh@@thyand the I|ke may be provided
hough di splay is possible with the use of externa
[0]|3i6 ht (e g. sunlight or indoor light) or the Iike. The

fr on gﬁﬂ FRED odeoRsQkbHeR dk@mpR i 'vﬁﬁtmﬁ dﬁ?ﬁ? de¥ict htluding
dISp evice. Provision of the front enabl es

a ln’jue:hcryslual:, pleagcntawem displayxalement|is lmagnfacmﬂh dhe peesent invention is

s 850 e b o MRk, £ 08 g o

ele@fropho?&tid éléﬁh@ﬁmaislbé/ @sely PEIG. @lbélﬁiﬂsl fhexBap16 tof laCdlqﬂapfdevwe
a l'ight source such as a col d-cathode_tube or an LED

mcéucbngamhgh&emiltgng elgmeab(qésw&rreé tp@maeléghtxﬁeugwgéte}/w&rﬂi an EL

i's V. T g i f.
dlsggi Ogﬂl c)SI oﬁtp izg Ihagl %l{a hgit a3 Vai}fagr 'dlg\gge I?Eluaﬂlg an
eletcﬁ@;ﬂto‘iéticﬁ%leﬁﬁ%ﬂt qelso |rBfeTr1|&ﬂ tba3£ eldvanrict heper i apu il electrophorctlc
crystal display device is a trq({tsmsswe

displerienice)-gHEx IR heaeatsin ATHY BRFIRSS SHgTibes dibereihils those of
dlsg%g et rr%ng §r@| 112&%‘&%% \{) Pihimes. %thg?"ik In this

strate for which a
[Onlﬁprallty of SO | ayers each havi ng a desired panel

?QZ eFlé eZ1psrh(())\\£\}sdae<%st%{;re rde\tllgg ine u%stggr & thght6 grglttn?g gl%r%%ht ;ﬂ?instead
of a liquid crystal element. This embodiment mode shows an example in which an
organic compound layer 714 is sandwiched between a pixel electrode (cathode) 712 and
a counter electrode (anode) 716. The organic compound layer 714 includes at least a
light-emitting layer, and may further include an electron-injecting layer, an
electron-transporting layer, a hole-transporting layer, a hole-injecting layer, and the like.
An end portion of the pixel electrode 712 is covered with a partition layer 718. The
partition layer 718 may be formed in the following manner: an insulating material is
deposited over an entire substrate and processed so that part of the pixel electrode 712 is

exposed; or it is selectively formed by a droplet discharging method or the like. The
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| ayer for formng elenents is split for each display

panel that constitutes one display device. Therefore,
wdaomge289e the SO | ayer cangbe prevented in dPeTdPIvgs/055172

the SO |ayer into each display panel, so that a yield

can be inproved. Further, variation in characteristics

can be suppressed because el enents that constitute one

di spl ay device are fornmed using one SO layer. [0136
orgzﬁdut lomghur 1ager DA and thecasntswelentrode it are istacksd iarhig order over

ay devic ncl,u liquid st egpnt :

thedP 1 a%;ecé‘iogﬁeﬁ}i dn‘&\’? %%l%’ttlﬁpeglyeli ‘r:]fel%pr 2éspen{a webﬁ?‘? %e% the

hgﬂtﬁanﬁﬁfng@éﬂlérﬁuﬂlﬁrahﬁ thd §cbRUisdttrhieico0enanms filledwith an inert gas
exanpl e, a light-emtting elenent or an

or tht ke raapiresinof thedikerman becapmerdin theapace7&)- 21 shows an

Olgggnpl e of a display device including a light-emtting
[ ment (also referred to as a light-emtting device

or apICER2Ghowt aYlispewmi de®jce ikdlaling 2n shuoweplaorctix elemlent instead of

a display device including an elec horetic el enent,.
s o Bt AT oo i o

ele&ko%%%fquhlggr g fl &Hh\@iﬁhgf‘%&@m EFRbROBE AR 81'.’2‘3511295 counter

ecause structures ot her than those of
clectiaiel @ymelcandedtsoday 814 illearledtmphbistie lm\&ao iipclyjesg plurality

of g@‘t@gﬁﬂ]ﬁ%\ﬁlﬁ %%3 7f 5 I\g;th letjbﬁr?%ogﬁg.ramﬁ%&g(lltg Ieﬁrrg\érocc psurles 810 has a
dlaiﬂeﬂall“ ? aboSioAb 200§HR Riclusihdl SneIBafdpIRAL lifBidea gbﬂﬁﬁelﬁﬁharged

e in which an organi ¢ conpound | ayer 71
whﬁa nﬂlmmemblheambam@apvebeIchetgedtbl@fd@ n(x@rapmb) arp1gncapgplated

cou er eI ctr.o anod 1 The, or (>
th‘"Ff‘é?fer ?‘iﬁﬂ%glegf lsla@BE% éy%il gRP‘ele‘r% %f Nl ggffg%gfr)&gdmumer
ele@t%’der@m ftHE tWhite hl'ik%%ﬂiﬁclé‘%n@'tﬁ@ 1 QR- iY@ Riktidlg théweeto, opposite
an el ect’ron- transporting |ayer, a hole- transportl ng

mdbsyartheanncﬂoeapsnlee&@,ngo It§9fe |Wh1§n ar tieck jcre. %rfh%!ﬂ@’ed An
elegtéggqolr&ggélptggrzt fg.ﬁl@spﬁ% %Pettr[e ??(% I&élﬁc t?uscﬁﬁﬁiéi@g 1¥“ab€lléﬂ With

thef 36 BB dnielectibphdrelid elemdat, mmmras tagheir mesﬂﬁcamw glamai Biidh Icrystal
is deposited over an entire substrate anlg ssed s ”
elepigat, apdisplay Portio Ganbs| reeqgasged sygn 74 2 i 9(%0 outn *?“P“ 1ary

I
e GRS LB e s i i

1m@%-mhﬁh ie diplayed endtlEndrearetiiredkedn iwhen posveo nsdmpt smpphed to the
i xel electrode 712 and the partition [ayer 718.
debﬁé@“?EB between the light-emtting el enent 710 and

i second substrate 690 nay be filled with an inert

or the like, or a resin or the |like nay be formed
I n t Nexs pmcexaﬁ@dh of 61 3Bictronic device to which a display device (display

panel) according to the present invention is applied is described. Concretely, an
example in which the display device according to the present invention is applied to a
mobile phone is described with reference to FIG. 17.

[0140]

In a mobile phone shown in FIG. 17, a main body (A) 1901 provided with
operation switches 1904, a microphone 1905, and the like is connected to 2 main body
(B) 1902 provided with a display panel (A) 1908, a backlight portion 1911, a display
panel (B) 1909, a speaker 1906, and the like using a hinge 1910 so that the mobile
phone can be opened and closed. The display panel (A) 1908 and the display panel
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FIG 22 shows a display device including an

el ectrophoretic elenent instead of a liquid crystal
wdizeqli1agsodevi ce. Thi s enbodiisent node shows anPeXAPIE055172

in which an el ectrophoretic ™ ayer 820 is sandw ched

bet ween a pi xel electrode 812 and a counter el ectrode

(common el ectrode) 814. The el ectrophoretic |ayer 820

includes a plurality of mcrocapsules 810 fixed with a .
(B)aioodare @iGd ikadiousing 1883 of theauaip Sade6B)8092Hegether with a circuit

oo 3080 S e 28 0 B, TEAE) PR o ey panet 4
1908 GAORRY Hisﬁ%a? paedl (B) HQG@taJré/Qkﬁﬁn%éﬂlaﬁcg%d tbl BCkeen from opening

m croparti cl & are encapsul ated therein. Wen an )
wirglogsstioineedf inghelhousingp03e d Ibihis erabeslisment mpde thebreklight portion
nd e counter el gt e ' ] '
1ofintnd 16 GRHRK Bind @Rl PGS Hisolbe™s" kB VAR SRGL DU nd o

trafidMisIN CHQRARSytR dbluy dvidehiatfonitidt e Asrthblbadlightipotien 1911, a
di spl ayed. An el ectrophoretic el enmen

t is a.displa .
coldicathede tubs ofjan dFD) plemept MAY: bppged; 5 Hﬁbﬁl"«fr %%@he{w&ﬂlg‘ﬁgomon’ a
. ! hi ah
coffpin S B RUIRIIRE B i EED MG en R 2. & ST ey
[01@@ftion can be recogni zed even in a dimplace w thout

an auxiliary light ( . raont | i ght F her
povel ¢ éﬁg{?ﬁdﬂ‘g‘n(tﬁ)sle%’%aq“a é‘? giﬁpf’?é’rl%ﬂfz %gB)a#{(fgrraﬁ 5& anufactured
usiﬂg L& BOISutit3R ALSHIAGEHE ?ﬁs&ﬁ ifRhabhe dTRetefore)einufacture in a
power Is not supplied to the display portion. [0139]
higlepi¢ld isposetbbmpl e of an el ectronic device to which a
di.spl ay device (display panel) according to the
[Olétlzisent invention is applied is described. Concretely,
an exaeaictions (. Ghe hitabeti of pitels)de vicodispley partl (4) 1208 and the
the present invention is applied to a nohile phope is
disgby paneldB) WPethcandreedeisrunadrsppproptiate acerape 1P funcion of the
bil e ' I : i P anel
malig ptGaf 100 TR aablbi S A pla B (O R, Gk Shipley o
(BYL966Y canrtst Edmebiheds avitlsthedoneatfadctioning ased mabostyeqoBynd the latter
1902 provided with a display panel (A) 1908, a
fungsieringghe SpRSCEse8n 1911, a di splay panel (B) 1909, a
[Ofﬁiaker 1906, and the like using a hinge 1910 so that
nobi | e phone can be opened and cl osed. The di spl ay
panelA fndpild $BBnandedriimgdiosthisaympedivieaBmorgomnatake a variety of

mcRlsg ersting o0 EPAAH O BOe K90 F<ARRc: N Ak RGP mey be

i 108 i3 khe nRigePlAY BAbih GNEanraleh@ippécs plobsie phosd. Further,
mc?) c;rlflltggél:kgndetheg%di spl ay panel (éa %8& are_ar ?gnged

thesapeaaticnoswitthee 904 therdisplesnpans] (AhtRORs andbihgelisnlay panel (B) 1909

mhglijefélg%djir?ggéh&ysiﬁgm s enbodi nent node, the backlight

[0144]

FIG. 18A shows an example of a structure of the display panel (A) 1908. In
the display panel (A) 1908, a first substrate 1920 for which a pixel electrode is provided
and a second substrate 1923 facing the first substrate are attached to each other with a
sealant 1922. The sealant 1922 is formed so as to surround a display portion 1921. A
liquid crystal layer is provided in a region surrounded by the first substrate 1920, the

second substrate 1923, and the sealant 1922 (the inside of a frame-shaped seal pattern).
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1911 and the display panel (A) 1908 are arranged to

overlap with each other, and a transm ssive liquid
wonymsiiatssdi spl ay device is fggnmed. As the backPbPCcglP2008/055172

portion 1911, a col d-cathode tube or an LED el enent

may be used. Further, as the backlight portion, a

conbi nation of a |light guide plate and an LED el enent

may be used.. [0141] The display panel (A) 1908 and
[O‘ﬁﬁ di spl ay panel (B) 1909 are nmanufactured using an

S 9

Ther E?gr iegﬁtsﬁo@? glgcgtgéﬁrga}'lfﬁﬂgé RE a Jl@ﬁ?}f'gal:lési\@glggg I%‘ different from

thdtGa F15. @Ykm In El1 i18Bs tl(e&ﬂame pdn@onsm&‘berFIGf 1pMraed égslgxfated with

t he di anel (A). 190 lispl anel.
the §570¢ 2l te BRRGrH-nila Aaadonobict JE8- Actgrachguit 51027 for
drifviﬂgcﬁ'cﬁ’iblé%f p&ﬁ@nﬂ'@%dtﬁité@@@ hel BOP subfat19PR! . thd Bircuits are
di spl ay panel (A) 1908 and the display panel (B) 1909

integiatade conbi ned, with the former functioning as a main
[O{s%rieen and the latter functioning as a subscreen.
43] A nobil e phone according to this enbodi nent
nmode RE@N18@kkRowes ufkfth@{ strnefurendasdigglep pansl gvliioh tid dlfferent from
function or usa For exanple, an maé%ﬁ‘ gl ckup

that i dlGo k8 e dlny 1§ﬁeﬂw, g€ POStieRsas ip 8A are demgnated with
bi r : r

R RIEHPRRAARD, DSy K g oo or

drigtirppd dmpbalmrtuﬁrB)%%BSformgd becrphasade isubstnate dsothsifirgt substrate

14 | G 18A shows an anmpl f t
190 o b eRONA5 D55 600h b e s e Rp O sensor
cireuit bf §CP$})91§Iyr MFPolfBaled S¥er'thY Ghheubitiié. €l ectrode is
provi ded and second substrate 1923 facing the first
[Oklstrate are attached to each other with a seal ant
1922. eaI ant 1922 t
G o g PR B Soe 3 4, BPARERE AR, 4ropRiR{ifEdth fim, or a

color @ilice athyi be f@nﬁag b®dtlappingOniftd @ diypl Jhparfelsr SHowaUIAHIGS! @8A to
1920, the second substrate 1923 t he seal ant 1922

18C; hdt ismofedetheira EPE QA4 shovap %Flﬁe%llgﬁéﬁ’tl@ﬁﬂf cppaestrd to the first
su shows anot her structure of a display panel

vahl chis different fromthat in FIG 18A. In FIG 18B,
[0148% same portions as in FI G 18A are desi gnat ed with

the sanme reference rals. In _a_panel FI G
dri v&Ycmaaykasturigs 13951;%5 device (dlsplarlJy panel) usmg an %OI su%strate

according to the present invention, a manufacturing process can proceed all at once

using a large-sized substrate, so that the productivity can be improved. Further, an SOI
substrate is formed using a plurality of SOI layers; a yield can be improved by making
each of the SOI layers have a size which is about equal to a desired panel size in
manufacturing display devices such as display panels.
[0149]
(Embodiment Mode 2)

This embodiment mode shows an example in which an SOI substrate is
manufactured by a different method from the above embodiment mode.
[0150]

First, a semiconductor substrate 200 is provided (see FIG. 23A). For the

semiconductor substrate 200, a substrate similar to the semiconductor substrate 101 may



10

15

20

25

30

driving a display portion is nmounted on the first

substrate 1920, so that circuits are integrated.
wPQdesaR2984 G 18C shows anot heg7 structure of a BCTHPAYS/055172

panel which is different fromthat in FIG 18A. 1In

FIG 18C, the sane portions as in FIG 18A are

desi gnated with the sams reference nunerals. In a

d n FI G ,18C, driye circuit partion 1928 for
oE 8L 407 ol o et wiStdinos | etmBi i sty 195 % gapound
setibSiidudio s@sstialtoffdallfiim 84858, M BuhIABspHidy, b e 1i3%hay be used.

only a drive circuit but also another circuit (e.g. "an
[Oééi cal sensor circuit or a CPU) nmay also be forned

over f tfke%r%?e%éé %a% ta{:l %ﬁ%lz%tl{ng Jta Q %ﬁ% ggﬁ’t&ﬁlggd% rt8§g1} § rmed over

such
onH suafacelod Ithef sdrmebndtﬁ}brtsabétﬁhltmm OVEid mRillafif Wyeh 200 @ontaining
| ay panels shown in FIGS. 18A to 18C. It is noted
mffﬁ &0 s e toupor yHBRA Slicor diside layer bsiligen nitride ARde faser, or a

sﬂlébnt B)@yﬁlﬂrfdﬁtlﬁ& tfxéuee Jsﬁé §r sAtﬁ]ctlﬁx Ia%ﬁ%dj k/agstﬁucture

di spl ay device
Pragistmdifrthe insulahag ﬂn}es ém cmmmamgl mmogeem mrpxémt ithpurfiies such as

mBYRN ok 6F Mol dtons Reng uien suib o SA ks A bis D taminating
thEWOINeYer. aPursher, ﬁl@kﬁi&ﬂﬁln% lh%ef%p%ﬁta%ﬁh%gut?o%h%ﬁlfhﬁc)ﬁon as a

of SO layers; a yield can roved I ng each

prtectivrelaga in Ipasfemmgavedlatm with yinis ¢ form aapatatieg drgler.t o

[Oi\ esired panel size in manufacturing display devices
h as display panels. [0149] (Enbodi nent Mde 2)

Thl S Nxin e sERiconDLOrNBNEATOEN A(HREE sélectmhcd%e@m@@!m) In
substrate is manufactured by a different nethod from
t ’cslfé“bo%‘b‘%“ dHOYH iZRRaYes pereina @15‘@? r¢ferred fo gs recessed portions) are

pradi LE 9 Qt fnlccdﬁgﬁ{:llbflg&bs%gg f)ugg:gﬁr}%t gS SB%SI?O%IgH Te, aI%lIelg in a

23A) . e sem conduct or a su
shaperdlk@a td)p) hhh@e&éndftenmismtecﬁ@rrahbsztsr apojddidd ﬁ&yibﬁ) H@dhdiave an

ili.con bstrate, a germani um
ar%aulﬁ‘gﬁ‘:é Onf’o‘i“mﬁ]5 H%Sé"ﬁfi PaRel Ao 18 ths desariptign, a process

of qgﬂgghgl ?cﬂfv@?ﬂ& @R hingH WIhBBRRRI: dfbstAle deltibiGs MY o as a
u
“groove process”. :

[0153]

The projected portions formed by a groove process are each formed so as to
have an area including one panel, which is a desired panel size: for example, it is
preferable that the panel size be a diagonal line of less than 10 in., which is a small to
middle panel size. In the case where the panel is applied to a mobile phone, a known
screen size is a diagonal line of about 2.4 to 3 in., and the panel size may be determined
in consideration of a screen frame size in addition to the screen size. The projected
portions remaining in the semiconductor substrate 200 constitute SOI layers that are
transferred to a base substrate later. That is to say, projected portions are each formed
so as to have an area including one panel by the groove process, so that SOI layers
obtained by dividing a semiconductor substrate into sections each having an area
including one panel can be transferred to a base substrate. Further, the divided

projected portions are formed in plural number by the groove process, so that the SOI
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It is preferable that an insulating | ayer 202

containing nitrogen be forned over one surface of the
woemsaersduct or substrate 20(4g The insul ati ng | RgEOPROL055172

containing nitrogen may be formed using a silicon

nitride layer, a silicon nitride oxide |ayer, or a

silicon oxynitride |ayer to have a single-Ilayer

structure or a stacked-layer structyre. Provision of
layers én plyzal nambepcandiperansfspred 4o theibassRoaiittPogen can
Kn?gﬁvent impurities such as novable ions or noisture

m being diffused into an SO |ayer and thus

cont'pifg Keahicomlucte sGEktrdtay200 .is Etohtdewith tpvetionsstol rgmiaingcovered

| ayer 202 containinq nitrogen can functi.on as a . &
selgstigelycyity @ maske 5O ithat FEPICHEHPREDS F&%‘f §?Y18ﬁ i g¢e frgiyging one
parfef’ &ﬁ&ﬂ“&@a WBAPARD siz8YEdn: bd k@idbd NeXtresi§th@ask or a hard mask

sém conductor substrate 200 is etched selectively (see
formk@usRgBn insulatihg $ayeripuyi beeapplied de  thgmpskesAfter the etching, an

(hereinafter | so referred to_as S Qr b
umeessapgur ety By o SdanBerbeor FETEE Fing ottt mode,
theCinSMafife 15Rr (102! chAihingNGitlogemiiNiako ttohal stlagively becanse the

top hat™ (Hereinafter, also referred to as a proéecﬁed
insplating baypr 20%ceonteiviag airegeads faverd @V eigthe semisapdicionjipsipie 200.
ol J6° G SARERSL: 377 Spud Mg oaa gl i ke g porions
aft&Qhe sRBUepicResssubstrate selectively is referred to as

a _"groove process". [0153] The projected portions
[0158} ned by a groove process are each formed so as to

have ' hOGeRRBnARAG! sub¥hit€ 100 §the desBiot @ik groove

paneFﬁ§F§§§%¢3?£g§§ng?%, i? 'S S?eferablq&thaﬁﬁthe s
propessdls datarenitiel @ appepoiatd inl dongdehtioreetthe ibicknegs phthe SOI layers

whi g, | i dd Lz6,
et FamgeRel o B2t SRl gl ol B8 SOy can ve

det%ﬁlgﬁg@ b§ ithEddpth MtdvAGENM cleiRfit Bht RPAYEomR. r irtadiation. is added.
and the” panel  size may be determ ned in consideration

In dfis ambodiesmt ixasiepitss peeferableddbint therlepth efthesgrpevenprsss of the

The projected FONS L i 0l ' '
sorsuhSSbEE T (PG TR A9l R BSRRPNRR e oot
of {HeRBpdrRtisiERyéR. aBh Qﬁ&(iﬁglﬂ&tdlé?ﬂhe)f ltiat gioovdshatget thah dhesseparation

projected portions are each fornmed so as t

] have an .
laysrsem thecgroava grasess phathe somiconuctor syhyrals 8@%58‘,‘1-‘/ stge projected

thal s ayel ' Yol &dnCl 1ySEMFRAUGHS the SOI
poxgwgto?gp% Slgﬁr(ffBC gﬁglgég{nﬁ%dr?l)ggggc%@lhgd\ﬁ iﬁg gg% er ea I ncl uding ©
layersearp aaiferg@intolike bisasabsrateldicro a base substrate.

Further, the divided projected portions are formed in
[0Bi6lir al nunber by the groove process, so that the

SA | ﬁé%ggl%é &nﬁhé&{c@%@ﬁ%ﬂ%@{at&m B erridiaad Wal Bds h&eldffted by an

base su rate.

electric field from the surface into a given depth, so that separation layers 204 are
formed (see FIG. 23C). The separation layers 204 may be formed in a similar manner
to FIG. 4A, and can be formed by irradiation with ions of hydrogen, helium, or halogen
such as fluorine, for example. The ion irradiation is performed from the side of the
semiconductor substrate 200 for which the grooves are provided (in this embodiment
mode, the side for which the insulating layer 202 containing nitrogen is provided).
[0157]

It is possible to form the separation layers 204 so that desired SOI layers are
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The sem conductor substrate 200 is etched, with

portions to remain covered selectively wwth a mask, so
wohaeis/1p28vj ect ed portions eaclghaving an area i RCTABIONg055172

one panel, which is a desired panel size, can be

obtained. A resist mask or a hard mask fornmed using an

insul ating |layer may be applied to the nask. After the

et chi ng, an unnecessary mask nmay be renoved.as

trangfprreshia te basepihsiate; besquscHihe 2eeayS RIfelrmAS ifbtherggmiconductor
. ot c e 1 ;

0 DAL R CRPUEARO B AR5l 204

Coﬁﬁ'gteaj, ntha gs;gigﬁfimg dﬂye]itras 204 rairﬁ domvezr Iat hﬁfaafti d)scpttd;;gd:pmding on
substrate 200. Therefore, the.insulatin ayer ,

WHEBRE therpE RT3 Of GHFaioREe i (B BT ERR B g cessed

pOl?{?h? lof e R RO cRIr ebsitite ROY:SMotd NRatARRRE pgt? ec?%dé Pérti@ns and

e sem conductor substrate 200 (the depth
thegresessed [pot@ssdf ile senicomiuctod substegtep20pr ket scparation layers are
consi deratijon of th hi ckness of .the SQ |layers .that
forged o At Edade P FoG (A 8.0 ipiemtqndBish kB8t 200,
[o158) ckness of the SO layers can be determned by the
depth into which an el enent that forns ions

for
i rr abfieant iadprridingalasierd222 is formes emthsdsemipandyeige subsirajes200 (see

r abl.e .t e_ g, 0 :
FiG o0, byl 056302 1 Sl REoRBOKEGRECAEGE BlybhRucor
subsaarEeT)o, hidhalogas bbiing Witk tiatelish sabstiatee @ fds ambodiment mode,
| ayers. By nmking the depth of the grooyes Iarger t.ha
they hendjng davari ¢ ISafrpedite ¢ayer élileosv%fepw%é%sofo t jggriconductor

sutGdleCsyid W\Qﬁiﬁﬁ W&Eﬁﬁﬁnﬁ%?er 2! lﬁ;ﬁﬁng hRkeh §¥provided. The

porti'on$ of the sem con or substrate 200 can be
bordisg | lyydrr 229 freayr bel foinesd irhe HOilat apaner tr ¢he bamdingdayed 122:

to e base supstrate late 0156 xt, .the.. .
pres@ablon SCoB ¥ SR SORF G oTBb0Y & SPitpleal VAPRLCiREop highod using
orAARABhALES siitcdase! ectric field fromthe surface into

a given depth, so that separation |ayers 204 are

[0¥59] med (see FIG 23C). The separation | ayers 204 may be

for jn,a simlar manner  t 1 G nd

For by pouoafi PR SCiscianths BoChBeRubip 224 oo
FIG! 2418). O0H3s $h®Bdidsent Ikl dhows 0 e-2xe1®lie whitle theosurface of the

irradiation is perfornmed fromthe side of the | .
sergisandusieiusbeirate 2091 farvehigp ther ndige kaser e §ravided.qis drought
int? rhc?ovsle %SHTa@{ Pith q*léc' bgs%bs%ggm?@ b%mgﬁhattthg sé‘rhﬂ:%n&ﬂ:rtorvgﬁbgtpate 200

e rnsulating Tayer contdining nrtrogen Is

an@ tievbake Gubstiddd 374 atd bomlepas sadhl etheo floisnprefeeable that surfaces of

vofiiBe ParseRBRFHLD TR e BRBISoB LA spaiets QUL Sorins bonding be
cledhQPY SRRy iPadthctn THE RSTLERAIWIURE base substrate 224 and the
bonding layer 222 forms bonding. Van der Waals force acts on this bonding, and the
base substrate 224 and the semiconductor substrate 200 are bonded to each other by
being pressed, so that the firm bonding due to a hydrogen bond can be formed. In this
embodiment mode, the semiconductor substrate 200 is processed to have the grooves,
so that the projected portions are in contact with the base substrate 224.
[0160]

A bonding surface (in this embodiment mode, the surfaces of the bonding layer

222 and of the base substrate 224) may be activated by irradiation with an atomic beam
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substrate 200 in advance to have | arger depths than

that of the separation |ayers 204. Concretely, the
weoeepmriatioon | ayers 204 are fa@omed at differ ent PAepPives/ 055172

dependi ng on whet her the separation | ayers 204 are

formed in the projected portions or in the recessed

portions of the sem conductor substrate 200. Note that

inth roj ected portipns . and the, recessed portio of ..
o e OB R SL L et ot SERTAE TmeRst, t Jyebedtiment
Maae1f opaRehth ERDBEndiNEsuT B MRk hitceldn@bled BRyDonliRGDHetween
.of the sem conductor substrate 200. [0158] Next, a
diffeneni mptarijeer Fupthet, Sit fin paeferable tohpeenm deridtreatorent or pressure

r ee, Fl The, handi ng |l.ayer 222 j

el (¥ bERng TR Sup iR 22 BRORRRS BB el 200 10
a2l Othewvrith hihd ndingdolaneti 22 inbetpdsédbetddemvespbst rate. In

t hi.s enbodi nent node, the bonding |ayer 222 is forned
[0t6llcover the entire surface of the seniconductor

subst ' [ ' I .

cont At toa bORL IR O, soti Bl BBuic WBfigotitcior supstrate
200dy stpmrdted ot ihe Bassisnbdtmte 2 ke sdpardtion lbyssl 204 fhusyening as

122: preferably, a silicon oxide layer is formed by a.
cleasagn Rlinesap d@ﬁoﬂ"{bpg‘ﬂ“‘ﬂgt‘ﬂB suSten FRGAnFE g??"g‘?‘iie in the
seRifcoRd8AYY dsPAs 200 & RRle MNaer SR 18 ThAYPMECLBhration layers 204,

substrate 200 is attached to a base substrate 224 (sée

ang| ty: Zapyratiorh layeenBt iaree farmed s difforest deptbx alepénaling) on whether

ich the surface t-he,.sem conduct,or subs te 200
fo e DS afhg TRpRE 280 MR, RS 227 §Forideh for the
seficougtdtor QibRiale XD, 0013t e tprifetddd tpoetide e sl B6hth@t With the base
224, so that the sem conductor substrate 200 and the

subgrate d2hst Fherefors pnly theypisetedinorisensioichp semiqondyejor substrate
r J f ba e
R
catiohaliingya desicdgmneldsizaifd the ek yryistallémdiyeasabat offthe sémigenductor
contact of the bagse substrate 224 and the bondi ng .
substrate 5‘520256%51 Rgerb@ﬁdaaﬁ@ subgtiatedet- WGP QELF@Fté’é)féEPKC@H portions
A ]SS G e R0 e 20,
plipglityedfnGOplassedan bo fommed ove the rhasd eutsimg. dFEGt 4B shows an

hydr ogen.hond be f t hi.s .enbodi nent de,
exgiledg hidhitie SOF G eRat . 266 4nd TP GRRR.Te hefavesubstate
2124 Bey GrOVESIvesienddiat the projected portions are in

contact with the base substrate 224. [0160] A bondi ng

[0K2dface (in this enmbodi ment node, the surfaces of the
bondihn

g Ar@é?{ble to perform the heat treatment for separation at a temperature
higher than of equal to the film formation temperature of the bonding layer 222 and less
than or equal to the heat-resistant temperature of the base substrate 224. For example,
if heat treatment is performed at 400 to 600 °C inclusive, there occurs a change in
volume of a minute cavity formed in the separation layer 204 and thus separation along
the separation layer 204 is possible.
[0163]

Further, CMP, laser beam irradiation, or the like may be performed in order to

planarize or thin the obtained SOI layers by separation.
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222 and of the base substrate 224) nmay be activated by
irradiation wwth an atom c beanor an ion beam or
wolemmma2soe radi cal treatnmentgqin a simlar manRET/JPO8/055172
Enbodi nrent Mode 1. Activation of the bonding surfaces
i n advance enabl es easy bondi ng between different
materials. Further, it is preferable to perform heat
treatment or pressure treatnment after bonding the base
[01¢8bst rate 224 and the seniconductor substrate 200 to
each
hor S8 abot! hiyhediprP ROT SOkl Rl wAich & PAERRAOL layers are
propétetiobmed ,ths obdsb asubpaite aﬂ4t Withs grei bondingt tayes U2%X rimtegposed
i S sep rated. from.}he base substrate 224, e
thegfgﬁ%we&p. SA hagiipinedoal Pl ShRTRy Atk ST \)ag‘@hlij dhg four SOI
laybR 2Bl £2 d8e ) AeNA 21 rEﬁHQﬁ’ovtepﬁlegfaQ@é’L%trﬁE @2k QiR andlhg layer
sem conductor substrate 200 to have a |arger depth
222 interpodedithatbatweersiop sakataf eonveyencs. 204, and t he
K”%S aration layers 204 are formed at different depths
Eending on whether forned in the grooves or not.
Fur t 19§ prfBrableeroendicAthd 8DENayRRinpilaios0led showe ralige as that of
sem conduct or substrate 200, onI t he ect ed
ongyHmE expoSue evith ackight sexposiire wppﬁé g B e 1961.% ttp dhe basey substrate.
re 0 f £
CoRSHeB, RS predftaly Qe G ST IR ol thi g range as that of
ondiiak dxpesuda shithsaibgtit eapesuPLdppafatenindi lvigblywhbﬂn dlesmnality of SOI

| ayers each havjng a desired panel siz
layewée Hpmsferrad todhe g%sﬁuwrafeﬁ@ fg fs-?& Se sg.at Eﬁ'ﬁ} is dq say, it is

pre%;?gblé S6dithe BIEK of Réndtas& ﬁé? $yeRt Bavé %ﬁnoét fth@sa%&ir@ﬁ § Yhat of

proj ected portions each having a desired panel size

thearaagé @f mmt-tlme tlight sepisoonddsttbis @sbsptrfmt deimuftey the range of

gl ur al |t é(] J%yers can be for.ned ov&:H the b size.
ondfifereapine pyith & 5B SrabRpaelfi Soteoe b or JOF Sty size.
FuttRof Sl § ﬁr@ﬁrab@@&y trehdfer aRBlgmaent rn@ii‘ﬁérﬁogéﬂ@dr witlethe &M layers.

substrate 224 for sake of convenience. [0162] It is
[0166kf er abl e to perf ormthe heat treatnent for

sepagati on LALYLS h e a

the Here. afs& 1c Hl ﬁ% 9P uSP 5’{' Llﬂ: {;érrg Inﬁlggﬁk shﬁ)strate 200

aft@rztﬁe @ebvie§iScdsh dNsHFVrERMURIG. RIAL he\ b1e8d-saceehA tvadw taken along a
enperature of the base substrate 224. For exanple, if

hnﬁé&f in Flgn2pd gorpspopds odfledsBt 400 to 600 0C
[0169 | usive, there occurs a change in volune of a mnute
avity fornmed in the separatlon | ayer 204 and thus
sepatTh¢ iseicahdwgort substsatp 208t is astcled yseteclely,i thas shebinsulating
[0163] Further, CMP, |aser beamirradi ation, H
laypr 22 ng@gﬁ%??wmamﬁ appofEipng epiresponding to’ pro;ecte portions in

FIG. 23B. In the top view, the projected portions formed in the semiconductor

substrate 200 each have an area including one panel, which is a desired panel size, at the
surfaces. In this embodiment mode, in the top view, the insulating layer 202
containing nitrogen is divided into sections that each has an area including one panel,
which is a desired panel size, to remain over the semiconductor substrate 200. The
projected portions formed in the semiconductor substrate 200 are located under the
insulating layer 202 containing nitrogen.

[0168]

In a manufacturing field of display devices, semiconductor devices, and the
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pl anari ze or thin the obtained SO |ayers by
separation.[0164] In the above manner, an SO
weubstiszve for which a pluralspty of SO | ayer sPar@pr2008/055172
provi ded over the base substrate 224 with the bondi ng
| ayer 222 interposed therebetween can be obtai ned.
FIG 24B shows an exanple in which the four SO |ayers
22 , 230, .an emai n over the base suybsirate
1“‘?2&“%?2'@0%%81136&?&!’ 53 Hz_gzézmn.lﬂt% PR @r threhlen o mamncases.
InftBE pRGSALHS ra‘f)ﬁ%vz? B8RAGattbALRRIn isltrdnSfeRb18b8t fa9er applied
transfer t | ayers in al nbst the sane range a
ovehatsubstrase aisirigne lighp ospesarenvapparatus itypified byos stepper, and then a

de%oepda Pzﬁ{eg[? )1,51 ?c?rpleglo%%%:( ék% 0l rgt%?%%{g? glggéarét?n& ﬁ)émSGFor example, a

cilcly @agieinNisofBed af e geviRd patgd Rvmt eh r&fistaBgert Applied over a
exposure with a_ light exposure apparatus in a bl ock

subiiste, tamd P ciewt |ntcylcbng Saransiiar is tgmect puersthersubsfrate using the

s t e,

cireli? pRaR, PORE el o o BB APorirk Bkt Bhnad BB ind Sopgratus;

in Sﬁhg Iaam[smng awppa, thmsdnet dhet siaenis #boaa 28 snih Bgiaref 100h@m square,
1[1 e of on timsli ht eﬁ@gsure In this description,

113 4R, $6fiCer 52 HE § Gt 1 e .swr%xfﬁ@sﬁrlé difficult fo expose a

larké QﬁEd SRR GiftPP J[Rt Y mote ﬂg&ei e Bn S f 1%'3? 2B BAL time.

Size." Further, it 1s preferable to tran
Thegteifepand gmp kérSQIolgmrh of one tshott $ize SOk light exposufeQippbiatus are
t C \Z

walfited Tt PR h et b paBiar cann 8 SodisgetBicisotss This is

betduss BaMBrdup & SOR Pfyers Al B 8xfoR6d k@ Nght M LWieakSBm a desired
al ong a Ml@lrllﬁpe AA ?Ar? FI G 25A c%?%r espo%ds to FIG mElia esire

paften 67.2- AeiecHiprticanductrarsiating theagreumgbsm,laacr@ [oé @ne shot size in
a bﬁgélie Ct’f‘h\éeéﬁ{cults at{ethaﬁs H}Exeh & Uea@ﬁ 0? gh O N 2(3932 tl&t) r(faflﬁﬁute the

contal nit ng remal ns at portrons-corres

grdup ¢ff S@)EM}&C& mﬂdtfbﬂ eﬁamplth Gert?plB pattérnt ifelulipg & traMsistbhean be
pr oj.ect edg rtions formed in the sem conduct or

forgiegldn Fastbobthe SOldRyeny eNaie thiteach ﬁt:chﬁ%lamé thyé gemstitute one
o SO 384 SR BB bt IR0 R bl i, by

dmlsgueofam&Obkmyexal ning nitrogen is di VI ded into sections

Oggzt each has an area including one panel, which is a
[ ired panel size, to remain over the sem conduct or

substy gice 2880, rddish PSPOEGHSHPALL b Steh E@deoﬂﬁaélﬁby broken

seni conduct or su strate 200 are | ocated under
lingshs i ghe seqpicenductop G@bstratet 2100 repgonsi whioly ere. transferred as SOI layers

are etched selectively so that the region 250 of one shot size of a stepper is effectively
arranged in a block.
[0170]

In the region 250, a portion 240 which functions as an alignment marker is left.
The portion 240 which functions as an alignment marker can be left by being covered
with a mask together when portions which become SOI layers are covered selectively
with the mask. In the semiconductor substrate 200 shown in FIG. 25A, the insulating
layer 202 containing nitrogen is also left at the portion 240 which functions as an
alignment marker. The portion 240 which functions as an alignment marker is not

drawn in a cross-sectional view.
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[0168] In a manufacturing field of display devices,

sem conduct or devi ces, and thelike, photolithography
woOompptdsed to formng a m rshéte pattern or thePCTHR20081055172

many cases. In the photolithography, a desired pattern

formis transferred to a resist |ayer applied over a

substrate using a |light exposure apparatus typified by

a stepper, and then a desired pattern is formed over
[01Thle substrate using the pattern form For exanple, a

circuit ttern,is forned as the desir e
in pegggt 1s|aa§;:é1|¢mg Blvileevgl ogvaeErOp s lj%eéto?g?g;%%n%{bg&%rﬁﬂ fo
whith HEISOT 1296fsuslé fensdertddNA 6ios-sdcSiohal rvid takeg aldnige line AA’ in
substrate using the circuit pattern. One shot size of
FKbQﬁthnﬁEwpégﬂggGa%ﬁ%ratus depends on the appar at us;
[Olz usi ng an exi sting stepper, the one shot size is
ut 25 mm square, 100 nm square, 113 nm square, 132
MM sQudrtie base stdtran 234 uagroup ah 801 fayies até hfrangddt systomatically
. expose a |arge-sized substrate with a side of nor
in 4 hlgska theeeon SR LIE IO GHE %he SIEPS I FRE oA o urther, an
alidninedt LR 2o BPing e LydARin s BhZEF B SO1 15bis is also
Xposure apparatus are transSferred in a block, a
formledi red circuit pattern can be fornmed efficiently.
Tjgf s i s because one group of SO |ayers can be exposed
(0173 1 ght at atinme to forma desired pattern (e.g. a
Ci I Clyl RIGP2S B QJn alige it AR EERArdl gluitaliey G SO apdrs &fd provided in
| ayers of one sho% size in a block. The circuit
the pegipe 260 jof ohe skt dizerpfenstepnst. t Heat SO0 a3y ibe @ligpgent marker and
c titute th r 0 e d.Jfo
e g BPIL Ittt al otk bRER SRR 50 Dliaf BEP bRty of
sin%le-ceﬁs@emiﬂé seinfioridaktok fayersheldiipite thdaie digamenf mbtker. SO
ayers that constitute one group of SO |ayers has an
[Olai‘%a i ncl udi ng one panel, which is a desired panel
Sizey, iy c%ééé'uﬁ#ef@qa%s 2icd &Y flanufalhBR udifle &GS 02 3hbstrate
a region of one t size of a stepper 1S
shosw inOFIGE @6BLy alwimilenmahmaso Bmbddimmestevipdo hdplatolithography can

substrate 200, regions which are transferred a .
be Paoreh i Bt dRUAVLE BEPREIRPOLETER APETREN Bor GR g grith the
ali%?lfrl]neg@ Eﬁmtzs?) 4@ (RE SBI $eRARhd RgRinfB0ldf b8t ¥hétlsiRN@Eexposed

|
ock. [0170] In the region 250, a portion 240 .
to highit aha fimrect Fortberathe $01dhyegnanemrrangeddarconsjd¢ration offpre shot size

o R P P ER A RER 0 325 S POFE Pl o

forR@l kERiéntyhi ch become SO |ayers are covered
selectively with the mask. In the sem conduct or
[01§6bstrate 200 shown in FI G 25A, the insulating

As an example, one of the regions 250 of one shot size of a stepper, over the
base substrate 224 is described with reference to FIGS. 26A and 26B. In FIG. 26A,
SOI layers 226a, 226b, 228a, and 228b are arranged in a region 250a, for one alignment
marker 260a. The SOI layers 226a, 226b, 228a, and 228b each have a desired panel
size. The SOI layers 226a, 226b, 228a, and 228b are located in the region 250a and

form one block.
[0176]
FIG. 26B shows an example in which positional alignment is performed with

the alignment marker 260a, and the SOI layers 226a, 226b, 228a, and 228b are etched
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| ayer 202 containing nitrogen is also left at the
portion 240 which functions as an alignnent marker.
woheospozgion 240 which functjons as an al i gnmeRrCTAR2KE055172

is not drawn in a cross-sectional view [0171] FIG 25B

is a schematic view of a top surface of the base

substrate 224 to which the SO |ayers are transferred.

A cross-sectional view taken along a line AA" .in FIG
sele@HBIY; aor ﬁmpanttkslred) PRitEGn2i4 gon[n@qng qQyFBit RAEr, iss ansferred by

o0 ek g Ll B AL 500, n pl pg o

tlmélfgle eﬁ’:fml;i eSt APPES A&, N tiendigafidnt nfadkdr #60a isupresent, positional
al'i gnment marker 260 having the same crystalljnit

alighinent arfthe like SO bd Wﬁg{gleql sasilydp pp@,qoﬁgy@grqp ¥731hq ]l‘)fitfépggf each
of tl% €(8} glgrrsgalftlsr o\gFe déh(ljﬂ? ot A% hndd g{)ﬁfohto\f aQan§iSor formed in a

e regl on of one shot size
cuc@ft ForEibSP RS exabisle. | Q"htmlghaythet rseepal fugtheena aingniteincluding 2

the SO | ayers aretrans :iitothe base substrate
trangigtor gan be frame ysiagicpsh ﬁﬁ’g ¥rystalline

m1ﬁ§n1conductor | ayers belong to the one alignment
rker. [0174] In the case where a display device is
mandf Bqirefieendle o fogn tah aliSBnentuharkerfios laterqatteinfoppmeAgha gate

elec!éqrﬁ?)g? @? :tl%rgn{%er) a% tﬁgﬁ%ﬁé%@%ﬂ? S{Tﬁ%f[d se'ch‘?va@? sing tt the. cugcult pattern

Ecm? Qi:rﬁadsb@ R_ﬁil 1@ lah @ RERdTErréBatadjtis ite dorv 4 Bestul&d SOI pattern
nnmen

O andtheS(]Iaersm %éﬁ%r}l
for ﬂﬁfhmﬂ ach@nshmmgn 26 therlikec)f foEmgistes |F@hftxa ea 165, 0B shows
an n@ﬂeeng\ﬁlglfzﬁ gfg%m @%&rﬁg@@%ﬂarjﬂﬂ 980, ;ﬁld("??%'ag@ E&hif8Aned in

er and the’ SO layers each

cach®fehd paasl foefhaiém @bgionsz e Alehmugln dt lsapgmﬂile iton peefarmy gositional
fornmed efficientl [0175

n exa of
align@ghbﬁy ftsp oRemrbTing: Wah A4 g%“%ﬁtggﬂgFf 3o gt fas been
! t th order to b
oy IHEEY8, 8 R et e o
adap@8R:, toandindBIpaa¢m farm aneuich o Immevg powlwcb alignment on dhe like

al i gnment mar ker 26Qa. The SO, | ayers 226a, 226b,
cangpeperfoged casglly i IRIAIRG Y BB BRI B ne| si ze. The SO

[015 ers 226a, 226b, 228a, and 228b are located in the
gglon 250a and

Although an example is shown here in which four SOI layers are defined as
one block and one shot size of a stepper is defined as one unit for sake of convenience,
the present invention is not particularly limited to this example. The number of SOI
layers that construct one unit is optional. That is to say, the optional number of SOI
layers can be selected from a plurality of transferred SOI layers to form one unit.

[0179]

This embodiment mode can be performed in free combination with
Embodiment Mode 1.

[0180]
(Embodiment Mode 3)

This embodiment mode shows an example in which an element with a different
structure from those of the above embodiment modes is manufactured using an SOl

substrate according to the present invention. Concretely, a structure in which an
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formone block. [0176] FIG 26B shows an exanple in

whi ch positional alignnment is perfornmed with the
walo@gnsesss mar ker 260a, and tsge SO | ayers 226&aCTARB0$/055172

228a, and 228b are etchedsel ectively, so that a

desired pattern is formed. A circuit patternis

transferred by exposing one bl ock including the SO

o Y8 o501 670 BT B05E o Pt e,

ded@fRdhditl iR ek to PRSS 11920RI 208, | gnnent or the |ike can
be perforned easily in photolithography. The pattern

[0bflleach of the SO layers after the etching can forma

chan 0 transi stor f clrcui .
port :}o nF I%f :’%?A ed% qlalayel'rh?@iu éshp 'K efl rrfg){ é‘p@asf Lﬁutasﬁ%a:f tj’go with a
bo@tingUayer 302 netirpehed thérebaiveéRr TRNSOE Ifyef 389 H4s |and]351red panel
each of the SO layers. [0177] It is preferable
sizegr iy sHc pifjidedayer r%)ﬁ lead afsgicop gixide lpyar30p grq Bmeﬁ gwrothe SOI

la}aer aBb §oe&|s && Ha?&le?lp Elehdafit folrﬁgéi%ﬁ’\%‘é?fbr{ h e[‘ht‘«ggihéoﬁyo%de Igy%r 306 is

t ched sel ective usin tern for
usbda ang }mxcpnmeld fdrOetbhngtheaﬁOI layan SO2 i eeﬂeatto asoﬂaterelentents The

formad atternfor form ng a channel
Sﬂﬁi?Pt’ﬁ“é‘He ye’f ﬁ% E'PR% n5ras AnEfChG SQRAET For exanple, FI G

[0 ﬂ@% shows an exanpl e in which alignment narkers 271a,
b, 272a, and 272b are each formed in each of the
pane It & mrtrfatabbrthategé S0 laysr 802 batha iticknespalss taof@ nm inclusive,

o ional ,alignpent, for | ater ern rm
rlEieRBe MR R 2P0 Rt et iteRen s daiahes ot e Gt hEha0EpRuA et as
appfoptiiR B QURrALifE the tdepth O BeCicphiatioh Qa;f@rdeséfﬂﬂﬁmm the above

alignment marker in order to be adaptable to a m nuter

enpeditagnt masiesn  Ap-yne Fnpuny ehepcnt éb@h o5 bnran, iy gallium, or
thé) Elkg he abiddie to thie §)(9I ?ff{)%gg?xq RF(?:%' th oln[}of N H}egl?olg voltage. For

ute patern form an exa

exélhplw bbmemay bahidaBd fadur co'i@hntkaamr& 8he 1d’éf¢1ﬂécb as< Q0¥ cm™
bl ock and one shot size of a stepper is defined as one

inglysive.f or sake of conveni ence, the present invention is
[ﬁ}%t] particularly limted to this exanple. The nunber
| ayers that construct one unit is optional.

That HIG. 198 stRys d ©iep opétchingltha8OD&Iye080584d thabehging ddyer 304
be selected froma &Iiur al i tK of transferred SO |ayers
using the,piicemhexidnfayer oA 297 masks Are Shanlesmadigatmenh igjperformed

to RRFHOEFSed Bnd S6Eace TP INALiHiO8h ¥&ilb 1554P 365 @R kil Suitlide 1ayer
305, the SOI layer 302, and the bonding layer 304. With the nitridation treatment,
nitridation processed layers 307 are formed at least at the peripheral end portions of the
silicon oxide layer 306, the silicon nitride layer 305, the SOI layer 302, and the bonding
layer 304. Further, as part of the nitridation processed layers 307, silicon nitride layers
are formed at least at the peripheral end portions of the SOI layer 302. The silicon
nitride layers formed at the peripheral end portions of the SOI layer 302 have an
insulating property, and have an effect of preventing leak current from flowing at the
end surfaces of the SOI layer 302. Further, the nitridation processed layers 307 have
an anti-oxidation property, and thus can prevent a “bird’s beak” from being formed by
growth of oxide films from the end surfaces between the SOI layer 302 and the bonding
layer 304.
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[0180] (Enbodi nent Mode 3) This enbodi mrent node shows
an exanple in which an elenent with a different
woenonwsaseaoe from t hose of the sgbove enbodi nent RFOTEB200&055172
manuf actured using an SO substrate according to the
present invention. Concretely, a structure in which
ani nsul ating | ayer is enbedded between SO | ayers, as
el ement isolation structure, is described with
0F%ler once to FIGS. 19Ato 20B [0181] In FIG 19A, an
SO IRge19CYowSa Bep b 48Fositle h HBSenSOEtisRRuRAR: layer 308.
with a bonding |ayer 304 interposed therebetween. %’hg
Assthe ¢lement igolatiomdnsulagiogilayed 308nalsilidonenxide bivki isodeposited by a
e p L et L A S e I CE
inwlelgnlayé030Rls @pobiedl Fith al g tHitlaRes S itkhe tha BT 1318 302 is
is used as a hard mask for etching the SO |ayer 302
embgddsdder to isolate el ements. The silicon nitride
[Oigqer 305 functions as an etching stopper. [0182] It
Is'preferable that the SO |ayer 302 has a thickness
of 5 HIG. BODshows astepsifuemopingfthe aleinent &k0lation 284lanimg layer 308
i.nclusi.ve. The thickness of the SO |ayer 302 can be
“ng‘gﬁ‘ea%h%ﬁprfl%’r%i Tayes 3y 18 5wpIssHly i RIS reROtAl tap @p herperformed by
dry RBRHIR, | ANmhFWR plesiiledPsH chmicif nfRRMfcA h#lENt The silicon
nodes.” A p-type ITnpurity el enent such as boron,
nitgide tayarnd05g funictioms aan tdtehihg lkwpper. adtie ccl¢menthisol®@n insulating

| a . i n_order .t ont r ol t.hres d .ol t.age. .Fo
P 408 <IoA b B Sl Lot B S RNSTE A AR ARG e ayer
303 @slénfoved thePeaftex 1018 cm 3 inclusive. [0183] FIG 19B

shows a step of etching the SO |ayer 302 and the
[05¥ddi ng | ayer 304 using the silicon oxide |ayer 306 as

a m n I ' rfor . t

o U IS 250 18 SO le 8 Fhoded, £ Bl hittaver 209, 2
galeaylectraiz6310, hands | sidewnlnidsaiadiag | iayeer 3139 Shert A€higk) concentration
. layer 302, and the bonding |ayer 304. Wth the
impyiity; gionohls raedt 3y CORFaiRHGR IR E8sedlY apetogmed. An
: . gr 1t he ' r-al of 1]
insS g ARy TICR SimyE e it BenRilo, RRAS usel b RORAY Ml for
etchinggthe g8iXo elechredSE10.1 ayer 302, and the bondi ng | ayer

@. Further, as part of the nitridation processed
[0} ers 307, silicon nitride |layers are formed at | east

?II_L et ;ﬁl? FF@L%G?Q%@JM&&%PQ&EEBH§ 18fer 8BS iSErnledY ©AsHE interlayer

insulating layer 315, a BPSG (boron phosphorus silicon glass) layer is formed and

planarized by reflow. As the interlayer insulating layer 315, a silicon oxide layer may
also be formed using TEOS as a source gas and planarized by a chemical mechanical
polishing process. In the planarizing process, the insulating layer 314 over the gate
electrode 310 functions as an etching stopper. Contact holes 316 are formed in the
interlayer insulating layer 315. The contact holes 316 have a structure of self-align
contact using the sidewall insulating layer 311.
[0188]

After that, as shown in FIG. 20B, contact plugs 317 are formed by a CVD
method using tungsten hexafluoride. Further, an insulating layer 318 is formed.

Openings are formed in the insulating layer 318 so as to match the contact plugs 317,
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nitride layers forned at the peripheral end portions

of the SO |ayer 302 have an insulating property, and
woavws/1azsvef f ect of preventingyl eak current froRCTAP20SIES172

at the end surfaces of the SO I|ayer 302. Further, the

nitridation processed |ayers 307 have an

anti -oxi dation property, and thus can prevent a

"bird's from bei.ng forned by rovvth of . oxid .
angjvyiFes %gﬁﬂe#@ne theggin acjlé i FEaSeHO HE £ eﬁ%&}fé%e‘&w““m or

an%ﬂgnfhnﬁl zﬁfb?dérﬁlga }n%bﬁ? Fitra A4 nld? ufil EhrbRus NOMRiush, Dk BR like is
depositing an el enent isolation insulating |ayer

fom asAdatticy nedtelrmt mppérsod dewerdayersul ati ng | ayer 308, a

Oﬁéed icon oxide |ayer is deposited by a chem cal vapor

[ éositi on net hod using TECS as a source gas. The

el enppisudts @l AinmRR tratSistads ichY beai@iufedBred SustgPaRi $@I layer 302
with a large thickness so that the SO Iayer 302 is

boadskadbel baqe@nsgyateﬁi@@ 1B temsiptprashovapinghiseathodimgt méle can
| 0

SRR 455 P B & 08 o st

degice Bcc&ﬁtﬂln@@o Fer pregefe thvieytial. y Iﬁfacdftjrﬁ@ceaﬂth’lﬁlys dmbodiment mode,

med by chem cal nechani cal pol.ishin he
WIEI ihe o6 oﬁtmﬁ%ubéﬂ;aé? mpgBlactyred 1sALing toa’ﬁl%é?@meﬂbmde lor2,
o B e Qh ROt} Bt B Formlh chetefore,
vagationc on cluractemistick eqaarbesmj)pr@sa'cb ndinether, ey 8Q1 tsebstrate is formed

wsiga gl i ST Raprs oyl w68 oad Ty it ed /ol 4 e st

laRrShA@iRdite WARH A ebidl 86 a31$§1redt p@el dzlindRanufacturing display
concentration inmpurity region 312, and a | ow

degisecent r at i on impurity region 313 are formed. An
[Oia@u' ating layer 314 is formed using silicon nitride,
is used as a hard mask for etching the gate

el ectih@denbbdimédd1&iddel rakrl be géforneed iint &kt ay@nbination with

insul ating layer 315 is formed. As the interlayer
EmbosimentiMegda kye?. 315, a BPSG (boron phosphorus’ silicon

gl ass) layer is fornmed and planarized by refl ow. As

the interlayer insulating | ayer 315, a silicon oxide

| ayeThisayapplicatiohe i§ obaved usi hapahéseS Pasent MphmlogaSerial No.

203730858 Bled Pt Spin B3, 1o POCNRE, L2007 it o gontents of
wHi@YSE hdreby WYRpdriked 89 réFerence.
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el ectrode 310 functions as an etching stopper. Contact
hol es 316 are formed in the interlayer insulating
WO 2808113826. The contact hol 316 have a str ucPir/@P2008/055172
self-align contact using the sidewall insulating |ayer
311. [0188] After that, as shown in FIG 20B, contact
plugs 317 are formed by a CVD nmethod using tungsten
hexaf | uoride. Further, an insulating |ayer 318 is
formed. Qpenings are f or EBAIMS t he insul ating | ayer
318 so as to match the contact plugs 317,and w rings
319 are forned therein. The wirings 319 are forned
USi Ng A b Eo1 idnuddttarkigd dispiapiédye, o mﬁn&ngm&teﬁsldfm
of nDIdeenun1 chrom u titanium or the [ike_is
f or ieplanting mien drtondt Hist Subsise rto afedmy avirst |sigls-grystalline
9 ch a manner, transistors can be
Se’rln%on% lto{ﬂllye}é; usi ng the so | ayer 302 bonded to the
bas euitgs theatfiest 3€i0gle 'Elnﬁtztlhﬁm semicondugoWayer nntohiasplurality of
enbodi nent npde can plied.to a |xei circuit
singlererystine.sepuFngHAPHIaYES ceh Faving 11w mspudkig.ons nagcly
a di gev n$coh I ®Na second
PR R e Lo R RS
substfaté h@thﬁ@mﬁﬂmmgrlayee mtalrpm@dh@nebctvv&wor ding to
Enbodi nent ement const | t
i SRR RO afh S inderer g b€ SRoBRHEl R cach having
an (€] €hefufingy Ik aEhm kdle@b I B6MEthSt plafali@Nod &ingle-crystalline
suppressed.” Furt an SO substrate is fornmed using
SerraCCp'lduﬁtQHaB’?rS@iaSme | ayers, and a yield can be inproved

Ki oh ; ; .
O B 5 SRSl By kS
singlé-epjsalinteséntiesmduftol Bger; Ifmls enbodi nent node can be

perfornmed in free conbination th E ment .
or Zormpes sgepnd displagpordomawdd %ﬁecygﬁ bty gsipe the third

007-106578 fi l d th J
BRI Rty e i e

13, 2007, the entire contents
of which are hereby incorporated by reference. CLAI M5

congh bhnguatie Scpenichrnd & ol Bt ieripeato claim 1,

whdrb#nS fhesﬂﬁﬁaﬁﬁé Qa}té’ 1§ of @]lﬁoﬁ | dxide %}féwfﬁnﬁéd/ s ad IchBfical vapor
sem conduct or | ayer; cutting the first

depssitigh exetirodsising dmEgEEeHitmeds e soNICE &®r into a
plurality of

3. The method for manufacturing a display device according to claim 2,
wherein the organic silane is one selected from the group consisting of tetraethoxysilane,
trimethylsilane, tetramethylsilane, tetramethylcyclotetrasiloxane,
octamethylcyclotetrasiloxane, hexamethyldisilazane, triethoxysilane, and

trisdimethylaminosilane.
4, The method for manufacturing a display device according to claim 1,
wherein the second and third single-crystalline semiconductor layers are provided in a

range exposed one time with a light exposure apparatus.

5. The method for manufacturing a display device according to claim 1,
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single-crystalline sem conductor |ayers each having an

area including one panel; bonding the plurality of
woeionpliezuyst al | i ne sem condupgt or | ayers to a BeTUPZ08/055172

substrate with an insulating | ayer interposed

t her ebet ween; exposing second and third

single-crystalline sem conductor |ayers each having an

area j ncluding one panel selected fromthe plurality
WlbeFel§it$Fg¥C“§-t E‘l‘bfgf‘tﬁllff‘ EICERAUCHY FURIBEE- | ayers at a ti ne:

forming a first display portion over the second

substrate by using the second single-crystalline

sem donbhec mwthddayer manwfdctutngi glisplayedevice dcepliag to claim 1,

ortign aqver .th econd substrate by using the third

Wik Bt Y PRESECH: oBhauitedsd e e o BobRceopisigg of an
alifinoSMiBatt @Cdsir dnGuindboidkikatd @¥Ass e Burfid Bbogilitae ?ﬁk,rﬁ quartz

1, wherein the insulating layer is a silicon oxide
supgitads, afsappiite WPstiate Hadicaramigpistidieposi ti on net hod

using an organic silane as a source gas. 3. The nethod

for manufacturing a display device according to claim

2, wherHien ntetieodo fcg?miaﬁuﬁéthﬁgg d disphe deliecechrdingnot bRim 1,

rqup, consj st i of tetraethoxysilane, . .

wl?elngﬁgttqﬁ;p% iqc i ?g ongt Raﬁﬁleif fﬁ;p gl}a%/léﬁ)épches in diagonal line.

tetranet hyl cycl ot etrasi | oxane,

oct armet hyl cycl ot etrasi | oxane, hexanet hyl di sil azane,
t ri etShdmysthddfve mambrcturingdi digiliny devicen osinprsiag the. stcph@f:

gFtaP ﬁgl’f];lgéw?gglgl%%l 3? }9 rpigg g%t%cb %éﬁg)ln? %/ﬁaglg \flia\cl:i%g aacl:lcz?r%g iirrllcgutsigg one

paBd1hgl ebcHifigy 8 Fiddt lsiibBrafeaiceqiiddict or | ayers are provi ded
in a range exposed one tinewith a |ight exposure

appaimplasting an ieinipethp fiest sehstiaterioffoxm aplurglity ofisingleagrystalline
sergﬁcékslglr?cggg (fas)’e%l gknt Ra\ﬁL o g‘remg%l?fh?ngt (21}% fglarﬁe?.thlg %t ?]lgaality of

S a sem corrduct or su

préjedtedrportibas; trevpetigvedy;di spl ay devi ce according to claim

1, wherein the second substrate is one selected from

t he §Pwipe the pluralityoiosingla-caystatling semicenductey layers tarp second

' Lifaks ' orosilicate

sufeAID IR 8 Bl R cPlifoscd BALOMAR Bhet ate. and a

cer apxmossighfitst ahd second Finglavatyballink aemicondbéot layeR@ash having

di spl ay .device according to claim1, wherein the ar

ea .
an; ﬁ@ﬁuﬁ% 188 e OFankane} sefested (fiogp s inbwplly jof amglsorastalline
serthicBfducforday®t Bofhifer manufacturing a display device,

conprising the steps of: forming a plurality of
pr o) éwmang pofitst cisplayapdrtinmvivery tlen senoed substraiel ibygusiue the first
single-crystalline semiconductor layer; and
forming a second display portion over the second substrate by using the second

single-crystalline semiconductor layer.

9. The method for manufacturing a display device according to claim 8,
wherein the insulating layer is a silicon oxide layer formed by a chemical vapor

deposition method using an organic silane as a source gas.

10. The method for manufacturing a display device according to claim 9,

wherein the organic silane is one selected from the group consisting of tetraethoxysilane,
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panel by etching a first substrate sel ectively;

inplanting an ion into the first substrate to forma
wolosabvy of single-crystal ghne sem conduct or PCaYRI088/055172

each having an area including one panel in the

plurality of projected portions, respectively; bonding

the plurality of single-crystalline sem conductor

| ayers to a second substrate with an insulating |ayer
trimgthplspanged t her ebtstamethylsilapesi ng i r detrameihdevdeglasiloxane,

singl e- | sem I s rs e | an
oo FerElldAlodls anhPOREIBEILAUE' S PRRDASAG o7 and
trisdimé&thpl@éncsilygd. al | i ne sem conductor |ayers at a tine,

formng a first display portion over the second

substrate by using the first single-crystalline

sem ¢on : : ; i

port 15n! B ario@ G, malichiph LAIBACAANCe deRRIRL 10 oim
wheiethg ke firsy ahdistdond sieie-crysllinecenticondnetop layetsearegrondded in a

for manyfacturing a,djsplay device according to claim
range SXRCE ORe LS Y ﬁlpﬁfi’ti d%ao%luéﬁlﬁl?pair%u% silicon oxide

| ayer forned by a chem cal vapor deposition nethod

using an organic silane as a source gas. 10. The )

net hdd Tbe methed det mannfpcariagspidisplayedeviee asendigertg ¢laim 8,

cl ai wher.ei.n.the g ' ' is one sel ected
whlﬁl;eéli;n[ﬂe%gstgﬁugﬁtbat% hsnasﬁeg}l%o%lgﬂ%f?)r §ddsﬁ'§t%

tetraet hoxysil ane,trinethyl silane, tetranethylsilane,

t et ramet hyl cycl ot etrasi | oxane,

oct akdt K¢ ayethed dor manpipeiniag & displan Agyies argordingeto claim 8,
. et hoxys. r Lsdi | @ i | ;
WHEEE e ROAE s Bl 57 bR SR, ABRLNRS SO Fpisthg of an
aluphinosiliGite yhsy, ah alunhieoborositicae glasg adrdium borosilicate glass, a quartz
singl e-crystal]ine sem conductor | ayers are provided
subsrale, p sppphiteSple- 8 af?rﬁ’é“‘?/\?‘fbﬁtr%\tq i ght exposure
apparatus. 12. The nmethod for manufacturing a display
devi ce according to claim8, wherein the first )
subsfléaTbe irsethod doi owmufactumingsa tsisplayt devigl acardingetoheldim 8,

for. f ' di spl ' ' | ai
whin e Haindshad aand i B 0PI BRE L BBt i f 5"

the group consisting of an alum nosilicate glass, an

al um noborosilicate glass, a_bariumborosilicate

gl asds. Amgthedifer mapefpetariag a displayslevics, cumirising de signg of

ceram ¢, substrate. 1 he. et r act uy :

di Splugﬁlaa@n can Jion lbn;; ?gﬁg lsg?%agffo tonEfBHﬁ G l§flfg[qla(;’cr?stalhne
semiconductor layer;

cutting the single-crystalline semiconductor layer into a plurality of
single-crystalline semiconductor layers each having an area including one panel;

bonding the plurality of single-crystalline semiconductor layers to a second
substrate with an insulating layer interposed therebetween; and

forming a plurality of display portions over the second substrate by using each

of the plurality of single-crystalline semiconductor layers.

16. The method for manufacturing a display device according to claim 15,
wherein the insulating layer is a silicon oxide layer formed by a chemical vapor

deposition method using an organic silane as a source gas.
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wherein the area including one panel is less than 10
i nches in diagonal line. 15. A nethod for
woamsfiazour i ng a di spl ay devige, conprising theCcSiUPmes/055172
of: inmplanting an ion into a first substrate to forma
single-crystalline sem conductor |ayer; cutting the
single-crystalline sem conductor |layer into a
plurality of single-crystalline sem conductor |ayers
each having an area including one panel; bonding the
[ ur e r
tpo a?Jée?(g?] gﬁetﬁ’ d rrgliflgﬁ%g(%tﬁlllh%q dlilﬁ?% :ﬂlgggé' Cdtgg(érgl n%y&) Slaim 16,
whbfeﬁleﬂmaﬁmut hbane l:mbnmeselecteﬂrfcblﬁ tirengrogp eorslsting of teyrasthoxysilane,
i spl ay portions over ? second substrate % ? g
trirggBHisging e pl ur afqtrﬁyleﬂ*ry iyl e- cryst &t iy SbiEasilosane,
ocﬁﬁglw}&étﬂsﬂbﬁﬁgf S. ﬂ&aﬂé@ﬁyl&%ﬂ&%ﬂef or Hﬁiﬂéfx?ﬁ!dﬁé' Ng and
a displ’ay device according to claim15, whereint
trisdirsethglanmypdilager is a silicon oxide |ayer forned by a
chem cal vapor deposition nmethod using an organic
silane as a source gas.17. The nethod for

Manui @CTHE infghcd irSBhfacleMhEQ @SHIAY Uehide tarceldBigol blaim 15,
wherein the organic silane is one selected fromthe

whgred thedirpisiubstiaig isef sepaganduetnbsupsitatane,
trinmethylsilane, tetranethylsilane,
t et ramet hyl cycl ot etrasi | oxane,
oct amet THé¢ Gysthad edrr @andfactaring ahmxplaptdeyiceliasbérdwm Clalm 15,
triethoxysilane, and trisdi nmethyl am nosil ane.
whegsih G f $SCORh RIS S % SBIESi5H alfol Tt o cﬁ"&?lﬁ‘g“& of an
Iy
alugﬂelﬁ]bég]ééag M%?E‘EUE“‘%‘?‘Z%%&’g‘ﬁéaté #ﬁist %g{aﬁgiélsbdﬂi'osxhcate glass, a quartz
subsamtef asapphingulsstuites phdiy catemiicsbaizger di ng to cl ai m 15,
wherein the second substrate is one selected fromthe
group consisting of an alumnosilicate glass, an

al unbpotpRE RSdihdF BrememARSuridg laaalh%lay ket Rei dcb@lﬂhfg to claim 15,
gl ass, a quartz substrate, a 8 ire substrate, and a

whemimtheareinsiudingone panel Thisshiban 48 incbes ivedieganel lind. ng a
di spl ay device according to claim15, wherein the area
i ncluding one panel is |less than 10 i nches in diagona

l'inegi. mmeﬁada&bhﬁdndmwﬂﬂ%w bidaplay’den e AcotiRlr)thel erepsex:

conprising the steps of ormng a plurality of
pr o] Eupdee garlusabifys ob prstiedted, Poriioas caghe Bavying |ap fAred) inghiding one
I e strate selectively;
Pm&ﬁ%&&% flzgﬁgkgﬂmémefagéﬁﬁﬁflrst Substrate to forma
pl ur ghplapting arsionghte-the fist albsirae ts éoinco phiwalitp of biagleraystalline
each having an area i ncl udi ng . one, panel in Ehe )
serpicopdyiciqry lagers each having an area including one panel in the plurality of
projected portions, respectively;
bonding the plurality of single-crystalline semiconductor layers to a second
substrate with an insulating layer interposed therebetween; and
forming a plurality of display portions over the second substrate by using each

of the plurality of single-crystalline semiconductor layers.

22. The method for manufacturing a display device according to claim 21,
wherein the insulating layer is a silicon oxide layer formed by a chemical vapor

deposition method using an organic silane as a source gas.
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15

projected portions, respectively; bonding the

plurality of single-crystalline sem conductor |ayers
woaom/1szvend substrate with @n insul ating | ayePCT/JP2008/055172

i nt erposed t herebetween; and formng a plurality of

di splay portions over the second substrate by using

each of the plurality of single-crystalline

sem conductor |ayers. 22. The nethod for manufacturing

a di splay device according to claim21, wherein the

Ins tan reld [ 0l lyay; Y18
chort oy T s Snfh il WS, WBUEE oLRIRE ©Vcifim 22,
whételnathe oganic siue congasle2idd fibnetheafringdednsisting of tetracthoxysilane,
_manuf acturing a display device according t | ai m 22,
trijgibylgilane; ne or gantc2@eiiylsdans one sel ée&'?igﬂ’%?yﬁgﬁ#‘ftﬁéasmxane’
J¢- Sk f te 4 : ; ;
oo R a0 r anSPRLTSNISEAG:  wiethoxysilane,  and
tristlimathytetlindsdye. ot et r asi | oxane,
oct anmet hyl cycl ot etrasi | oxane, hexanet hyl di sil azane,
triethoxysilane, and trisdinethylam nosilane. 24. The
met hog fid ofeRydl % tiisdulsraigll 8 Plishlaflevice a@6san@i Poclkien 21,
claim21, wherein the first substrate is a
whersin tho figsteubsiratais gtsemicondpstor sphstratet hod f or
manuf acturing a di splay device according to claim 21,
wherein the second substrate is one selected fromthe
gr oups.CPRS infethiddgfod f madufadtaing) asdispleyidevigt assordang to claim 21,
al um noborosjlicate glass, a bariumborosilicate . .
wheeis ghe zsegonrgd sEbsAls 15 apne, selegigd HHPme the, FEoYR, Gansisfing of an
i t . o f.0L: e i
R A oo R B AR AR 88, 8 quars
substratealsapphia sulpanate] andsa tesmicdubstral® i nches i n di agonal
l'ine.

26. The method for manufacturing a display device according to claim 21,

wherein the area including one panel is less than 10 inches in diagonal line.



