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A base insulating film is formed over a substrate. A first oxide semiconductor film is formed over the
base insulating film, and then first heat treatment is performed to form a second oxide semiconductor film.
Then, selective etching is performed to form a third oxide semiconductor film. An insulating film is formed
over the first insulating film and the third oxide semiconductor film. A surface of the insulating film is
polished to expose a surface of the third oxide semiconductor film, so that a sidewall insulating film is formed
in contact with at least a side surface of the third oxide semiconductor film. Then, a source electrode and a
drain electrode are formed over the sidewall insulating film and the third oxide semiconductor film. A gate

insulating film and a gate electrode are formed.
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Semiconductor device and manufacturing method thereof
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A base insulating film is formed over a substrate. A first oxide semiconductor

film is formed over the base insulating film, and then first heat treatment is performed
(I¢tosforim la second oxide semiconductor film. = Then, selective etching is performed to
: .t;g% ﬁthird oxide semiconductor film. An insulating film is formed over the first
ixlsu!atigg film and the third oxide semiconductor film. A surface of the insulating film

is p‘o'ii:hebd to expose a surface of the third oxide semiconductor film, so that a sidewall
insﬁlatir;g film is formed in contact with at least a side surface of the third oxide
semiconductor film. Then, a source electrode and a drain electrode are formed over
the sidewall insulating film and the third oxide semiconductor film. A gate insulating

film and a gate electrode are formed.
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RHtLSINRNLALEBFELICEN R LY RBEE - E B it
REEE&MLY (SiO(X>2)E - £8 & & L (Si0«(X>2))
o BETEREREFEREABELEYE FERE - B E
TEVYVEFEREETFTEREHEEREH A LEZLAE -
MHEHARE MR »ECE LYY BEEREEER
103 FHETERELCERFERZACD S E 8B E
A RAEBERBEIE 103 B EREBECHZNE K
EERE - At r RESE 100 2 F2E4A 2 BERNE I &RBR
EEEEB&EE 10 BEE AL ERECHZI N E & H %
KmELRE 100 REERULIEHMZCELER -

HE@&E 103 U EHBEE - CVDEZEFLURERK -
EHEMH CVD (£ BEWEREEEEZE 103 B #&
HFHAREMBERERBRBREBEREZE 103 JHEBECESE

FEE O EHEAEHARENBERABSECELULYREE

il

]l
i

FL?\@
i
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BREKXEER®EZE 103 BEEBRE  EHRKRE T TR
SRR EE®RBZE 103 -
EHEOBEERR  UHEAWEN  BREEMN - B8
M ESLBEEMERCEECRBIREREBERKE 103
cREFEEEREBEEREZIILLAE 6 BEPKEST @ &
EHE SOBBMPYNES -FHENMEKBFZEARLE - T
FEREFEBHREEMBRE DA S U RBEE -
o EMPREHRETEBREG - Bt > FHABSE 100
ppm B EEKZ OHKW E WM » BEME 10 ppm H FE
K #HE—-—ZFTBEHES | ppm REEK > FHAUABRPEERE
B 13 s BE  TREESHBE 10 CEFERITESE -
i BRemERBRE ARAESRERLUERRE 10 ppm
KEKLZ OH k- BEAXAB&H - FHR > IJ@# AR FIE OH
BRBEZCERKARXLEM -
EX FE—ShYLPEEEK 120 FERREER & K
@ 03X EGBE4A) - B S LYWL ERE 120 7 HBHE
. B TRAH4AZEE  -BHEBIAHEE HIKBEHRIAEEM
FRREERBZEK 103 L - WE " REHBEERERE
— S ELPEBE 120 E-SLYPLPEHE 120 X EE
AARKXER | nm R/ARKE MR 50 nm -
BE—S WP ERE 120 FABEEE In- Ga-
Sn~ R In X —RLBELEZEBELD FTURR - FiE
E EFH2BELY ERHEBEBARRIER 2 ¢V H K
 BEHMBANRKRER 2.5 eV S KEBLBSARKE
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MR3eV- FHEREFEFTRCEZFSCBEBES LD TR I E
fa g 100 2 BA B R B8 & #i -

HE—-SLWLEBE 120 F > 7] AHG @ ML
HE&BE LY MW In-Sn-Ga-Zn EE WP EHE © =K
& BELY W In-Ga-Zn EE LYW P EHE - In-Sn-Zn
EE AP ER n-Al-Zn EE LYW F ER - Sn-Ga-Zn &
W E B - Al-Ga-Zn EE LYW F EHER - I Sn-Al-Zn
HEMWSLEHE: —RoeBE LY > FW In-Zn E K
WP EE - Sn-Zn EE LYW FER - Al-Zn E&E LY FE
B Zn-Mg EE LWL EHR - Sn-MgEE LD FER - In-
Mg E &SP EE - In-Ga HEE LY P ERE . ERK
SE&BELY  HUWEALE S4B HELHF - FEE
N KOS BELYEE EELBELALY - LE > #20 In-
Ga-Zn EE& LWL ER  HE=Z=mKIT2BELY  EXTE&
it ¥ B & 8 (In) ~ % (Ga) ~ R # (Zn) > H B N H M &t i
MR DEE - 4 In-Ga-Zn EE AW EEBITEEI  In
+Ga* K ZnZ T E -

FEE O MEBERALEBHEWLAGTZE BENEZEERE
LY FEEBEER(O0) - EEEBER(O)K » & F &
FReE—SAYSLEBE 200 REMWELEEKT -

HE—-—S LWL HBEBE 1205 > JEMHAFEHLKEKX
InMO3(ZnO)n(m>0O)R X ZE L FLER - LE > M KE
BH Zn-Ga- Al-Mn- F Co Z—HEZEZETE - fl A0

» M A B Ga: Ga & Al Ga & Mn-: Ga ¢ Co & -

-22-



1570920

E In-Zn EELKYWELPEBANRE S LG ERE
120 88 BEF In: Zn=50:1 £ 1:2 FFHEZHEITLL
(In,O3 : Zn0=25: 1 F 1: 4 EFHLL) S E MBS In:
Zn=20:1ZF 1:1FEFL{(n,03: Zn0=10: 1 F 1: 2 EEFH
k) E—F &EMHE In: Zn=1.5:1 F 15: 1 [ F Lt
(In03: Zn0=3: 4 F 15: 2 EHILI) - gl > £ A REK
In-Zn EE WL ERBZEMNF » HEHF In: Zn: 0=X:

® Y: ZZRFLE w2 Z>1.5X+Y 2R & -

B -SSP EBERE 120 S5 ERE LD EHEE
LBEEEGRERZE LT ERE

R LDTREFEMREAREBRE —S LY 4 E 8
120 2 8 R H -

ARERE-—EALYWELEBE 120 EEEZHWAEARBE
BE®BBENREN 1x107'° Pa- m’/sec; WM » & # #
RHBEEYRPHEEEAE -

o ERERARE APHABURATARBRERYD - 4R

’ REERBREZAAIBREBNDAR - EHBRBESFR
- AR FEARHEZRAMFEUORCRERERIAER » KA
RATBEHEEBRZIARE FRIABABEAABHRE - HFE K
WMEM  EEBRRBEEARER 1x107'° Pa- m?/sec -

BRAAMERET  BEEEZHB/HAEARS &E L
cBBFEH HLBRAFANS  BEBEMAURLE -
S RECKBEZLBMHE  SBRBRFBHE OR
EEfdge TWRAATERRE KA FHEBERED
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R LA ALE  SLE SCBREEEZ22BHME > T
MEltt e BEAELEZBAEZBMER - 58 8K KT
7r O D

RN R R B MR o TG SR - 8% - Bk - 8

MR BLBRZESEAMNABEE/L . RGBS ® -
% HEELS -FEULALAZETZBREZE4&#ME - &
SW 8 HBETS HEIASHMHAEBEILW SRR E
REE - ol YEGIEREAFHESLLS RS LR
SEBENE L RTERE  TRIBHRZIEE - % — 5
WO METUER B REZ R AL RS AiLEZ
®E -

B4 B AEREEN AREARAB BN
R BREBEEEE MERLIEEBSINRRER S m
 HEBBARRER I m- EERZEEBR AR RER
S mRARKEN | mB > RELBERZABOEETR
D

BEECHBREBUEN SR HBREER &
MBHEBETE  BHRSTE HNEBFZIEHEER - HE
HERTT - BRATEERRAES FHEE A 2% HBEN
Ry ERBERASFEABEESEN - ik B A H K
KA EBEDZEBEREARNE FE SN2 B
FRMESEERY -

SEREEE T RN YA EAE S EN > BB
EEEWENEL ERMNPREEER BB ERAERE

g#

Hak

L
Be

2
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W-HliE BEAFRERERRABETESHEHAEHBER EEH
EHAERAEEESRBEEBAZCEATER NEHEZE b K
VMHBEBTERIEBR  #FEE BREEZEAUELHELRE
ERM W BRE - FEHME KN BRHERTEMBA +
% - A LERHER 100CREREKFR 450C £ & E #
THE LK ERNYBEBREEEERBESZ ALK - L
EEHEHRMBRW < KENRKE > AJTE -2 @M -

® EBEEF RF EFEEE - AC EFEREE - DC ER
HEBEUVHEEWAEFRARELAERCEREKE -

ERMANREFLOBEEMERE S FEBE 120

ZEM o AFEHRAREEEE In> Gar Sn- kK Zn X —HRFHE
TENEBELCLYENSN - BEHEN  TWEAORK>EB S
¥ - W In-Sn-Ga-Zn EEBE LY  Z o &£ B & 1k
¥ » W In-Ga-Zn & BE LY ~ In-Sn-Zn H & B & 1k
# -~ In-Al-Zn E & BH LY - Sn-Ga-Zn EE B H LY -

@ Al-Ga-Zn ZEE&BHEMAY - % Sn-Al-Zn E&B& LY B =

RS SEELY  EM hZn EEBEALWK Sn-Zn %S
BEkmE -

FHEMZES 28 In>- Ga- K Zn & B & LY

8 HF In203: Ga03: ZnO=1: 1 I[EBLIL]IZH KL
« B — K5 m®E > BEF In03: Ga,03: ZnO=1: 1 2[EE & Lk ]
MBI EM - BF In03: Ga03: ZnO=1: 1: 4[EH
b1z Bt EM - HEAEHF In03: Ga03: Zn0=2: 1
S[EBLHLIcARILNEMTRAFEBELKBDEM -
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s In-Zn BEELYFERBHANRE -SSP FERE
120 8 B F In: Zn=50:1 £ 1:2 RFELZEDI
(In;O3 : Zn0O=25:1 £ 1: 4 EHL) BEHES In:
Zn=20: 1 ZF 1: 1 KE FLk({In03: ZnO=10: 1 £ 1: 2 EFH
b)) E— P EEMSB In: Zn=1.5: 1 £ 15: 1 K F L
(In;03: ZnO=3: 4 £ 15: 2 E@HFL) - 1@ > FHRE K
In-Zn EE LY FERIEMF > HAF In: Zn: 0=X:
Y ZZRERFLH W Z>1.5X+Y Z B & -

FHRA&A®R HFEWHWEABRAIABUEESSE) &%
KHmERBRECEARE BENZHEUS - Kk - BE
REhKYcHEBRCEMERBERAMFERE

ERAULLELBERGE A ERAFNESEGAZE 4D
EBE 120 FEE  EEFECEABERBE - 8 — &
P EBE 12085 882 F - 60 - FH KB
FEHEBGSIMOHHEZE S FEBEE 120 A RER
&7 5x10"* [/ F /cm’

EERBKE 103 kB - S+ EwRE 120 7] § & #
RMEZHdR/K Sl EFHEFHRAEEXREREEBZERER
101 KB ELEARBRECHEZCR AR XREERLEE 103 MW
ABREBERZER  BE -S4 FEEE 120 7] £ &F P K
mMAZBENRZER - DEFHXX > TEAPDER 101 KE E£LEFE
S T TUBRRABERINFEER 101 @EEXEREK
R I3 A EREEREEK 103 28 —KkY 4 5B
120 Bz mE - fLL E&LE 0TS EFSAANER
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MeamETEELE -

w4 EE SV FLPEBRBE 120 BRHAMKZ &R
ERE ST ERE 120 RABREMELEEMN - £ —
ST ERBE 1200 2 RERERBUEERE T L
BEF HEHMELAB IOCHEERSEARERE -

Rt EF &KLV FERBE 120 BRZER > BITHE
—REHUERBE_SHCWFELE 122(F E 4B) -

) HHE —REE KBS LELUFERE 120 B &
(BEXK - -BE kIt - BREERBEE 103 f/iE
BLEHMOoE  REBEHREAZE -—SALWFERBIE 120 k&

EREE 103 B8 —~ S WFERBE 120 2 E Z /i @ K&

TR AEM T BERELRB RS RBE ST
5-MEE . AEN BSERRER I1S0CERERERZ
BB BEMBERRER 20CRERRER 450T

@ t- SEEBBEARXER J00CRERRER 450T
L HE AAABERAE 10 pm RESEME - 2 &
R AAEZELEBHNEE  BHEABEEAEER
0 ppm Z EHRBU MK AR B AR WO KM - &2 55 0
B3HHE 24MK BER M ABZRAEE L ERE - A

\J

HRARE - REEBZAERERXRMBLERINRA - R

ol

A REEXFHANEENMBATHZMB T A9 REH K
REIZIMARNMASEEZEHENEE - #l0 > THEMHE
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B RREBAEKXKRTARH > FONRBREREK
(GRTA)ER ff# 30 & th & #B K (LRTA)ER f - LRTA B H B —
Ry EHBHEUNER 22BN E - ®ILE - K
ME  ESEBEHMBENESBAKRECBRMEH LN EH (R
W ymmz g EEZHE - GRTA R ANREMNSERE
a2 -

E-RAEREFSBREEREEE 103 A& 82
§  HEBEREAE S FERBE 120 REERK
o103 BE -S4 EBEE 120 2HZ N @ KL > &t
WMEE -SSP EBE 120 RE  WEZ > BERRE
EfKEKE 103 R EREE —SHKYFERE 1206 > 71
HETREREXKKHEERARBCE S FERE 120
R oo

B E-SALWSLEBE 120 F 8 XK EHRBELULEE
B#HTZCBETF  HHE--PBRHE S-S FERIE
120 ERERY RS ERAAE S+ ER
g 122 WEE » F_ &YW SLERER 122 e RERSER
5x10'* B F/em’®  SEHBEMRIER 1x10'° JH F/cm’ >
- S HEHMBERILERN 5x10'" EF/em’ > H#E — F &
HEHBENRIRER IXIOV EF/em’ - FEE > EZ& &Y
L EBE 125 RBREREFH_XREFEZ(SIMS)HE -

HFHE "HAEHEH NEOF_SLLFPITEER 122 4
ECHBEACHR FEESBRERIER 1x10° /em® » H
T EREBEERSBAEBSEAYSFERBBEHNAL  RHEFEBR
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EXHEBRITREREED RSB EEAMHK DY - T B (25T)
THHEREER(UWESSEMBEEEQ vm)B MR K
EH 100 zA(1 zZA(AM R)B 1x107? A) > BEEMWB IR KE
P10 zA- ERAE S DEL EEE 122 ¥SEEE &
BAEAMREE RS H B S8 100 HREM Li K Na 2 &
CEEHE ZEBRLBIAEESHE#HRY - FZE&4Y
PHBEE I227BEBIEESERRSER 2310 cm?
® BEMBSENRERN 1x10% ecm? - e - L B2 a8
mEWE  EBEIFASHE
B 5B EEFELS 100 E5GAEREERT
g o
HR  E_ShpsLE8EE 122 BRE— AT B
EEABEPRNE_SLYLEEE 122 2+ - FAK
BERE AL BIEESE S WL EHBE 122
BREREZSLWPLBBBE 1248 4C)- FE & > T H&
@ :EHEEEEBEE - -OMNZXE URCHXASEMY KA

= e
ERE—HMATERY  BEBATHIETBSE=ZE&4Y
TEEE 124 X mB#R  EEZS£CVWFEBE 124

ER#PHEEEN TRHREUZERFRABERLEER 107 28
“REE 11T 2BE - -HFEAXLASTER  TEHBGTEA
AEHRIIIBEERSTMESHERER -

F-MA L RITBGZAEA - BXehx - KHHEE -
FRARBA X XA » I ABRE  ZBERB®BZ
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EAWH BELEERAYWOG! EE%BELE K 28
TR %A K k=52 2(@WIL)NS - 1 KA A
ITOO7N(KANTO fL & CO., INC.8 %) -

EHARGERABU T EBAAE  REeFACS A
A (AL R® . WA (CL - &AM BCL) - &
(SiCls) 8¢ M & 1k Bk (CCly)) »

B—FH TERAAAALABRERSE  %am
B4 B (CFa) » b B (SFe) « = b & (NF3) % = & B 5
(CHF3;)) : Bt & (HBr) : £ (02) fE —Z & KB FE M #E W
SHOKBMANZHERBE -

sE R LTS > TEMAFTIRKES T 6 % (RIE)
EREBRSESECHM A % - B W EES S F KB R
CFEHEFAEMARR(ENRRERES S EE - M
NERAEB - ESE ERQUEBZBES) -

EEZS DL EBE 124 BRLB BHRAME .
E  BETERALSER (B ERE) HieETE
HEBRRKALBER - MBS FEHMETERLATER
EhTR AR B AR ES AL ML EEE 124 2E S
B G TEBHAERMERESES -EA DL SBE 124

CEERBFAPERIEALAYWFEREABER S A >
HEME=-S LYWL EEE 124- FEE A "EE,,E
TERBRIIAIBEZ2aNRKE - TIHARRESHCDFER
Bz @l mEE -
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EENNYFEREVEERRABRE - flW - &
DLERBE THITAA  EFRAEVWFERBRZIAET R
ERNERA&EHRE FEHEFIER RERELDHF
IRBEmnceBRTEEABHE FEBHEEES -
e 2BETREERTFRERTZIEERKR  E#HCEH
AP EBERERSTEBERTITESIEAERFRBEY - FH
SERTEHERRERBRBR Bt GRESLYF E R EA

® H & KB A

EVEERAAERZIEAMCDFTEREERERNAE B IED
B ERBEEBREXBDPARBEPRENE  TRELYFE
BEEAEBSEHRRE BHEREBABRI/ICKESEERE 0 &
FHAREGBCRELR  HUOUOBEPBR  BEHE - RzA
B - LHE EERREREEZIREYDY ZRESLY4 B
EEAEERRE - L4 HoBREFXTERBLUE £ B
FRRET HEHEALWFERBEABRES n L BFEK -

o EABCHEEEBREAGEEGEMBBEERAE n 8 E

. MEHECLECDFEBRAE  EERBEALYFERE
fillm  FEEBEEEEBCHELAARARENR ®B/EEWN
EMERBEZIHRMARBER - Ki > ERARE LD F E
HEMEBZAREEERER - ELABHEPFELDFERBE
BlEEEERR -

BEx WURBFZSALADSTERE 124 CHEBE
EHX BIREE 11T FRERUEBZEEERLKE 103
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REZS LWL EBE 124(FE 5A) -

JEAEEREEKE 103 ZRE P RS E M8 LHE
UREERBEEK 103 2 HAARRE_RBEE 117 LHEK
EHMEREFAEVPEAMNYRBREEZRE  HE 38 & I ¥ B &
REMmMBRES S -

BE WMAtE_REK 1NWT2EXEESE=Z&KLY S
BEREKE 124 cRXE(HEH)ZE  EREBELE=ZE4Y
S EHBR 1240 HmcAERBERE 10T EXRMFEFREZRBRE
(FFE 5B) -

TR AE_RB&EE 117 REZHE > TEMGELER
i ot (CMP)gR B -

tE CMP RERSEHEAREER2F M2 KB
MEBEFHEMTFTEASERM At CEERENY & - BF
CMP &R —RB A&k > HEb R tHAMEERES  MHXE X
X EBEREXNBHRAERNERE B EF EMEm
TEEESRBRMER) THEBERBRABREACEEREXRE
LB EBERE KFHWRXHHEBSMET B EZ BRI
HEE > MWMX BRI EZTEHESRT -

CMP BEH A HIIT —RHXEHRKR - % CMP EEHHTHE
B BREMUSHEERRITE - & LEHRK
TER&BERY FHIARMAERZIXEWMAELHESE @ 7 &
WEREREKE 107 2FXEMNMITEE -

Blan » EZR&EE 117 cREE TFTHARE T #HIT CMP
EE > HPERAREBEMR XA RYVBHE(ERKMRST @ 60

# 2
%=

\“Frﬁf%r
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nm)AFHEFRERERIALEBR - - #HEFAE CMP 2 H
REWMT - BRUEBEARKER 100 ml/min X /)R HKE
A 300 ml/min: XX B I E SR HEMN 0.005 MPa B & A
HKER 008 MPa, T HIEE EFE S ARKER 20 rpm &
MR BEFR 50 rpm ; CREEEREARKER 20 rpm
BE/ANRBER 50 rpme 4 > TRBARK CMP EE X %
EHMABEERE HEHmMITEERBMABERRUERR

EEERE 100 HEHEF > URBELLERELREH
LR T EMERBERBEZE 107 E=ZK LY EBEE
124 FARER B ZREBKE 1172 CMPEE P #H W EtE ERE
B ERE=ZSLYWFEBEE 124 I RTBD - E=Z& 1
WEEBEE 124 JYEBATEREZS LY F EREE
124 22k BN REELRRE - At - 7TFEH CMP R
HBRABOBE_REERE 117 FEUHEHACAMYREE
@ =SV ILEBE 1242FKH -
| #HE CMP REH > flE2EgEEKE 107 IR BRKMAER A
FEZSMALYVFERBE I FELHRAEE - B  EBS
ZERALYFTERE 124 EEHHEAUEELE 107 EE ZBEF
ReHZH/h > BEZSECYWFEBEE 124 HE T F H & {
BERER IVVEEATHIHACEESL/N  FHES
R O EVEAYFERERE 105 P EBEERRERZ L
X BRVRIHEBEEE 11l CEEYTRY - FdHR DB
BERRBER L LRBREREE 11l cEE > JHFEFaER

-33-



1570920

WP ELE I BERESECHRZIEBERENELE -

HUERYT > TURBZE LYWL EWE 124 HEB
Y RHEEERBSE AL TRAEEBREE 107 B K
BT E_RERE  QAEEBEE 107 B3 2BTE
BR AEEREAZS=ZSCWFIBER 124 R =& 1
W4 EHEE 124 flEm: A REBLUFHE - FHEZH
EHERXIERNEE =S LYW FPrEEE 124 FF I 7] fHE
AREEAEEEREARBIE=ZSLCYIST EREKE 124 F g
%‘o

4 FEHE _BREH  SRREERG&GE 103 #E 8 &
AB=ZS LY FERE 124 REF=ZFHLYWFHEBEBE 124
ZANHEMKE - JRRE -—BEHECHRAPRMGESEHEHRMH
BEEEBRARE _RBREBZIMBRE  AJLHULESRHIEFER
ISOCRERKEFNR 4SOCKBERITE AR E - B E M
BRERBEFER 250CKAENRBEFER 325C - £EFE B R H
o BEUTZXHEMNMELAEEXRTH RGME LAREE
B _RARBETREASAERRECREXNETEREF BT
B R R T 1T e

EMFHE_HAEE  TERBREBAICENE LD F H
BEE FaEE BHESECYISETREHEERE 1A £ 1D
TR ARCFEFEREE 105(FE 5C)- At - #HH
1A £ IDh R CERYFERRE 10S HAAKE REE
BERARE SCHf - FEE > r IRABBRBEE 107 EKZ
M(MEBZREE 11T REREZAKITE ZBEHE -
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EHX HEEBEE 109a RABERE 109b & H & E
IR AEACTFERR 1I5S(EHELW I ERE))R
fleE@EE 107 2L - 2% BER IIIERKRE_XAP
B> HERBIet®E 139a R 1390 WA MREEE 119 2 Lk (§¥
B 6A) - BEER 119 FRE AT EFIERHAEHEE 139a
k139 B & > EREREEESE 109a REBEBE 109b(
#F B 6B) -

® AREER 119 CEBEM GG HKEEWE - ¢ 88
88 -8 - 82 - %5 - 80 - R - H - RBEZEE KRB EE
MZEEBFREIERICEE - BEE 119 BE KA
FHEACAZXLEEMHIEBTEBREEELGRE - fla
CARBEESVWIHEENEEBES  KBEHEBEREHRZ L
W_EEB REHBREEI LN _EEHB #EEK
RE-Z-BGEBL LN _B&EHB  KKE - BE - K&
BERFHEBHN=_BHEHE FEE TJHEHEEE&ELE - &

@ LH HEAFIZHUZEBEHHN - FHEHE 1092 &k & &

- B 109b R A] E B IR B 4 38 R B 1B 4 4% -

FHAEER 119 THBEBEEERAEAULEEM
HmEKEER - FEEBE 109a R EABEBE 1090 X B E
AFBHRS  TUFEEEMHAIEERARERSBEZR
Him#EERE -

BEIXNATEATEURE - XALE - FHE Z et %
TR O "wWHTEAMH - -fH ERR=ZGKLBRBEE
R BEGRBIRHFARZEABINZBIRE - B > K

-35-



1570920

ZHZ —EHRRAFTEEBRMNIE > 768 F B2 RATEMFA
EEEER 119 2 H M H% -

EFHEBEBE 1092 R EBEM 109 B2 ® BRI
B2 139a K 139b - B - BE U HE B E BF R (PLEL B X
B 25 ) PLEEE 139a K 139b A #EHE B KELBR - §it
BhE 139a K 139b FREHEEHKALRKITRE - 3F It #
ZRCLEBEABRCE LY SLEEE 105 XEF L > It 7] #F H
S EEMEHEERE{iR LIS EBEE 105 -

4 HEEEME 1090 HEAWSEEBERE 105 ZH
REBEMBE 1090 BELYWFEBE 105 2 > kK iE R
EEMHFRHEENEBEER 109a R EBEHE 109 R IER &
W+ EBEBE 105 cEEECRER)  FEE > EBEEREE
ABRHEEFBEEEHREE - EFHEEMREEK > "sJFEHALHA
(In,03) ~ & 4k #5 (Sn02) ~ & 1k # (Zn0) ~ & kL #H -5 £ &
(In;03-Sn0, > HEHE K ITO) S L -5 1 # (In205-Zn0)F
EEBELALYE  S—FHE HEEHEHEmME »H TEH
BEACELBEERH BIACELTAH BRI EL
W  BEACELHETE BsRCELKTE - 8 A&
e - HEeBRALWGEEN InN 5 ZaN) - #E# —F 5 —FH
A FERH—ETEEARFERCHAmMEREEMRE - K
EEHERULEASAAEEREBRER 109a BHE LY FEBR
B 105s M kEBER 109p EEAYWFERE 105 2 M
AR A EBEESE 109a BEEAYWFEBRE 105 2 H R &K
BEM 109 @RV FEREERE 105 cHACEBEME - &
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AREREEER 1092 REABERE 1090 2 5 Z b 21 & &
b AEBAEEERE I CEEMEMNEE 13%9a & 139b
EEHIKEMEEGEHE 6A) -
HRX HFBEELEERE 11l REAXRACHWFERBIE 105
- FEHEEMBE 109a REEBEME 1090 2 & fF B % ME K
B(FBE 6C)- IFEHAEEREE 13 cRAFRMHEZEN
BREEMBRFEMEPRAEAFEESEBRRNHKEBEE B Z W
) BMEglE 111 - FEREE 11l JEEREHES KR XE
Al om E/ARKEN 300 nm - S HEHBS KRN KE
5 nm R/AAHEFER 50 nm- EFRBREEE 111 CEE
BARHER S om B > THAFIELEE 100 Z M B E
MEBEgE 11l BEMREBELYISERIE 105 £
Toraegs HAMBREHLERKSLCREERETFUR K =
YEHERABEALEHREEMBRE 2> & - FE FHEH
@ TEERXSEZEALVEECERFRAEREE 111 F It
| MEHZERBEACE=ZZREHESLCYFERE 105 f
ERe2HRE ALk ERE 100 TEFFMERERTERE

Mo

m

S—7HE UTEMAS Kk AP REBELE&EE 111
medk s - &AL - BB (HISIO0y(x>0 > y>0)) ~ &H A
Z W B $# (HfSixOyN. (x>0 - y>0 - z>0)) - B %5 B &
(HFAL,Oy(x>0 y>0)) - H & kMR ERFRSENEFEEH > B
BERgEETVTEABEAEREERNNERFES UE LYW IER
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FHREBEEREMAEZESE  BHlt > TRAIBEEARFE R

mEE O RENEZEEFRBREBEE 111 BRLH > &1k
MEEBEE 105 RERENRELCERBIERE DRI &L
ML EREK 105 KHEREA -
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