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ZR) Ik BT A ZENAEETH D, TR T
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TZEMMNTFIEORFINAEL, fRatE»4ET 5 (X
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227 AT, BERTHEHE TRIEB D @mWIEE D
HThb, —hHTFEIMEE (CVD) T
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RS 5, JFEDEIRTHIVUIEIL S, BEIRT
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BERAILSEDEIC L R et LEEZ RS
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ESHRAH RSS2 TH D, SRR



BEX#AEE T ERmR-BF E—L - BHZBEEMR

Pz

L R R A
(Yn—>av i
JOo+R) VL5 IVik

Ay ik

— YESHERE L - MBE:%
(PVD) L mmEA®
AT L—TF 1Tk
— SARRRE — LS@EK /R0y — F(HCD)- RS
ZRy Bk —— DC-RF- T4 OE-TILFT—% o
- A+ Y E—L RIS
— RIS
L exsERE T5XICVD — REHE FEHES- YA /0K
(CVD) “mcvD T T Ty
— ALD FEEAOEVEH
[~ MOCVD SAE L9 LVEH T S T
IR % IR RCVDE 1¢ﬁ*4' TR
L XL —k- BRI wELEE O

RAEvA—F-Ta4vTa—+t

5 AAEEENERE

TG TR TE D%, RO/, F AR, E
71, HIINES 78 & OIS, B 72 R
PEDOEWEIRORD T L 72D, —F CEMIGHRT
i ALEEISIZONTHEE L R ITF U 2z
b, BB RERSOR R OBV R A ERS D i
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I I (AR VR) RF A=V D72 ERDME
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sition: MOCVD) 5124720 . JEFICIENE DY
i < ZERKUE DRV B BZ8 OGN A H TR
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Li | Be 1 E2BH B|C|N|O]|F]|Ne
Na | Mg Al|Si| P | S |Cl|Ar
K|Ca|Sc|Ti|V |Cr | Mn|Fe|Co|Ni|Cu|Zn|Ga|Ge| As | Se | Br | Kr
Rb| St | Y| Zt [Nb |Mo| Tc | Ru |[Rh | Pd | Ag| Cd | In | Sn | Sb | Te | T | Xe
Cs|Ba|™ | Hf | Ta| W |Re|Os| Ir | Pt | Au|Hg| Tl | Pb | Bi | Po | At | Rn
Fr | Ra | %" | Rf |[Db| Sg | Bh | Hs | Mt | Ds | Rg | Cn | Uut | Uuq | Uup | Uuh | Uus | Uuo
M8 IR MEXKMEE (CVD) ETERICEKII L Ic& By

JFURHIR %2 ZEMR AT TEHEERAT S T BUS S 2 72,
JEUEE & AR BIEERTICRAL S S S D TH D,
EZAM, IAMETHE, BiizTRIEDZ 81T
V., REEENCTE TIRESE 5 Z LA TE S,
EBIT, FAT v T7rAREVD (R SINEEAR
(TS % TR BUT X 0 IR R VKA LI
6 H B ISEEER IS TRET5) B8 2
WT, SAHTRIGREES Z L balReL 2% (”7),
Tox 2SBAF L TW5 2 2 MEESMEAE (CVD)
ETIE ZOFBERWVCHFALTWD, EiZI R
RMETH O YA RO T LIRS DRI,
B I 0 bEPTEE~EEms 1380025, Z
VS DI DSSZE RN LT 1 RO B 3 4t
HBINDT, RFEEED~ A 7 v OB
R HAFEMIEIR & S F 2 5. —MBRIV7 LK
B (CVD) ¥E T, JREMIRGRI & T ol m
T JEEIASEE ST e, BEE L T 334
LTLES A, ERERERSEE0TRISND,

I A RCVD T EFEOREIC LY FEHEEIC
L DIRE LT OFRAEZIHEIT 2 Z LIRAIRE L 725,

2FEVIAN (CVD) #&iE, A7 L—En XS
AR 2R 2 (S HRE (CVD) o X
N /R A ERICE Do, AT L—iEd b
FRAEE (CVD) EOHRRFIETH D L ER
TX5Y,

5. XA L (CVD) TR w R HifE

T Ak (CVD) #iF, Eigit#iorkic, K&E
T THHOREL AW THE R ERE 2 ERS 5
REERTETH DY, TNE T, &BEBILYTEE
ZHuh e LT, BeEsh (ZnO)". BbHY U A
(Ga:0;) ™", Wfk# (SnO). BfbA > T 7 A
(In20s) . @’ﬂﬁﬁ (Fe,0s) W @ﬂﬁv VA VAV
(MgO) &0, 21D DIRAMENTH B L HEh
~ 7% ZnMgO) "FRbA v L85 ITO)
FOEMIZERZIL TWb (M8), F7z. AHERE
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Source materials Insulator

Channel layer

Post annealed TFT properties Ref.

ZnAcy, In(NOg3)z, SiN, 400 nm IZO 15 nm 300°C(5min) 1=6.57,
9
(02:0.2  mol), (PECVD), 150°C 450°C(3h), Air g?ﬁﬁ;fg [23]
OME Vi=-03 52015
ZnAcy, In(NOg3)s, ATO (ALD), 220 IGZO(In:Ga:Zn) (80°C(bmin)+ In:Ga:Zn=3:1:1,
> [ Ve R 400°C(10min p#=5.8,
Ga(NO3);, ETA nm, (SR : A ; ), ot =6X 107, [24]
in 2ME AH) 400°C(1h), Air V,=8.1, $=0.28
" ZnAcy,  SnCly, Th-SiO,, 3:1:1-3, /25 nm  500°C(2h) ﬁg%;&@&%l """
7rCly, 2ME (Si0/p*-Sisub.) gﬁ}dﬁ’36x106 [25]
_______________________________________________ Ve=3.1, 5=094
ZnAcy, In(NO3)3, SiN, (iR, 7ZrZnSn0O (JE)E Spin coating, In: (%a25Zn 5:1:2,
. 5 1=1.25,
Ga(NO3);, 2ME, [ : R) ) 400°C(3h) gn/oﬁ:jixloﬁj [26]
EMA (25:1) Vy=—5.09,
5=1.05
. . Pl
DRI bEREIL T3, T OBIORHE -
ICOWTIE, AMRAESIRL TIHE, ARt cidE '
FEETHEL,
13.2% 56.6%
BEERT TiHEDEREOMER

6. IR MEFEXMEE (CVD) HEIT XK BIG-
ZO/AIOx FALi = > O 24 (TFT) OfE
L)

6.1 KGETut A CHElE N T Y2 Z 2{ERI 2
Ek—?ﬂa

BERLZOHFORIVIZHENLTNDET 4 AT LA,
FHUCHT D2 EEIIFEXEHLS 251300 Th b, 4
fii s 7 2% (Thin film Transistor: TFT)
I T4 ATV A OFRREZHIET 2 DITRIET2 0
THA A THDHIR, SHEICER IS @B
KAUKITH L T Z I E TOMERORESE TldFmEEE
WCRBWTEBRIZBANRZ TETWS, filzid, 7F
N7 7 Ay ) a S TETOBEE L, 0.5 ai/(V:s)
BRETHY, dAKX2K T4 A7 LA TiL, 60Hz #
ROYEESVEL, 120 Hz ZRom DA 508 5R S & #
HEINTNDEY, 22T, il TEEBRLY
IEMERBICHWETET OBERED b TE T,
BRZEAbA oo ) v sl IGZO)™Y,
fbA oy KSR IZ0)™, EMbesash (ZTO)™
HErHAWz, EEOGRBRRIEYIC L2 TFT OB
FHITIEFICERE L <, BEENL0 cnt/(V-9) %
ZDWERINTND,

— T, EEARTIEOBIEE ERNTHRD &,
13.2% b DE/EEZER L FTITEL L TNDH D &#
WhEINLTWS (X9)%, BREAREREO &I
TFTW%fntxéf%%éwfnka%%@
ZRAMIIEFICEETH D, ZNETITI V-7

9 300mm¥-EFETHDOE/EE

JWERAY v a— MEZREICk - T, IGZOXIZO
ZIEMERBICRFOTFT®® ZERL L eimsebis s
THRTWD (F1), L2LERLINLOHRXT
b7 — MR T 7 X~CVD £DHEZE T ut 2
DHWLITWS, TFT/ER e 2DIEEZET
nt 2 iTid, 7 — MERIE & BERET T OIEE
2T 2Z{EBRAIRTHDH, ZTOEZITHL T,
BEICA ¥ a— h T — Mkl (A1O,) K OYE
g (ZTO) EREZEE L 2Bt TFT (B8
DENR ER->TNEY, 22T, TxrbIA ML
FRMEEE (CVD) EZ2HW T B TET O/ER
ZIRAT,

IR MCVD il his L 7z@my, Y -7
JWERA By a— MEFELITERVCVDTH L2
DY L CHEAZTEB I Y2 Z L RREETH D
EVWH AV Y RBBHD, Fle, ABa—bDL9H
CEY) R IEEIC 2 2 BN B D B 2 B & L
2, ZOIARCVDIEZHWT, b7 v =
v A (AlO,) &7 — MR, Bbar Yo a0
Vo adigh IGZO) ZiEtEkE & 4% IGZO TFT
ZESEIL, S A MCVDIEBIZ L ATFTER 7 vt 2
DIFEZET v ZEHIT OV THRGE L 72,
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BHIMXEF/ T/ 0 —HER
HHELHEHFCE I X FCVDYRT LA

n

10 77 A Fx i (FC) XX MEEZMAE (CVD) ¥ 27 L OMIEK L NEEETE

#*2  AlOx#EO/ERSM:

%3 IGZOER D IE R

Solute : Aluminum acetylacetonate(Al(C5HsO,)3) ”

Solvent (mixing ratio) : Distillated water ¢, Methanol ¢ (10:90)

Solution concentration  :  0.020 mol/L

Thickness : &~ 50 nm (for Egp), ~ 200 nm (for FT-IR), ~ 100 nm (for TFT)
Substrate temperature  : 300, 350, 400, 430°C

Substrate : pT-Sit

Growth system : 30 mm or 100 mm ver. Fine Channel type mist CVD system /
Carrier gas / flow rate  : Air, 2.5 L/min, (Air, 2.5 L/min x2 for TFT)

Dilution gas / flow rale :  Air, 4.5 L/min, (Air, 10 L/min x2 for TFT)

Ultrasonic transducer  : 2.4 MHz, 24 V-0.625 A, 3 (Frequency, Power, Number)

“ HONDA ELECTRONICS CO., LTD, HM-2412

b Aluminum acetylacetonate, 99%, Sigma-Aldrich Co.

¢ Wako Pure Chemical Industries, Ltd.

4 Methanol, 99.8%, Wako Pure Chemical Tndustries, Ltd.;
¢ Advantec Co Ltd

/ Please refer to [3,28]

6.2 AlO. Kk N IGZOEED/ERY
MEIERLZIE, BIEO7 7 A v F v R X K
CVD v 27 A%x e (K10)*, AlO. &L O
IGZOERD TN ZENDNFREEZR 2, 3ITTRTS
SETEFNT ' N — MUEWM ARG, AX ) —
IV & FRREK DIRGTRIR 2 vl & U CIRBHATR 2/ F Y
L7z, AlO. &L, p*-Si F vy, BRI
MHERHEAH & L C50 nm2E, FT-IRAIEHH 12200
nm#EEITHi 2 72, BRI, 300, 350, 400,
430°C & L7z, IGZOERIL, FEIFRERICA SR
TEFNATE M=% 1:1:1 OB THEL
TR E Wz, Bl T 20Ny 2 ) 7T
VERLL 21IGZOERE = iz, Z O, In.Os.
GaZO:«;\ ZnOUD*ﬁ}?E%%ﬂ%i’L%\(ﬁEfD?@tb# 1:
1:11225 L5ELT¥—7y M, £/ 1Pa.
FEBIRE200C, Ar L0, DRAE T A (28/2 (sc-
cm/sccm)) [ TANRNy X Lz,
ERLL 72 AlO. X, =V 7Y A U — (El-
lip-sometry; J.A. Woollamf{WVASE32) % H
W TR LR, R8BS (Atomic
Force Micro-scope: AFM; W B 7 7 = 7 #l
Nano-R]) ZHWTHREIRE, 77—V =ZHRH

Solutel : Indium acetylacetonate(In(C5HgO5)3)
Solute2 : Gallium acetylacetonate(Ga(CsHgO5)3) ©
Solute3 : Zinc acetylacetonate(Zn(C5HgO2)) ¢

Solvent (mixing ratio)
Solution concentration
Thickness

Substrate temperature
Substrate

Growth system

: Distillated water ©, Methanol / (10:90)

: 0.030 mol/L (1:1:1) 9

: A~ 200 nm, & 50 nm (for TFT)

: 150, 200, 250, 300, 350, 400, 430°C

: Quartz ", Eagle XG

: 30 mm or 100 mm ver. Fine Channel type mist CVD system 7
Carrier gas / flow rate  :  Air, 2.5 L/min, (Air, 2.5 L/minx2 for TFT)

Dilution gas / flow rale :  Air, 4.5 L/min, (Air, 10 L/minx2 for TFT)

Ultrasonic transducer * : 2.4 MHz, 24 V-0.625 A, 3 (Frequency, Power, Number)

“ HONDA ELECTRONICS CO., LTD, HM-2412

b Tndium(TIT) acetylacetonate, 99.99%, Sigma-Aldrich Co.

¢ Gallium(TIT) acetylacetonate, 99.99%, Sigma-Aldrich Co.
4 Zinc acetylacetonate, > 95%, nacalai tesque, Tnc.

¢ Wako Pure Chemical Tndustries, Ltd.

/ Methanol, 99.8%, Wako Pure Chemical Industries, Ltd.

9 In:Ga:Zn, atomic ratio

" Mitorika Glass Co.,Ltd

* Corning Inc.

7 Please refer to [3,28]

3% (Fourier Transform InfraRed spectros-
copy: FT-IR; BAEH JASCOFT/IR 6300) %
FWTHERES DR AREBOFHN 21T > 7. T
W IEX#EEF 2 otE (Xray Photo-electron
Spectroscopy: XPS) Wz, %7, ki T
ZOWTHEEM L 72,

IGZOHEETiL, RimIReE, BIEICRET 2 -
DWTIFAIO, BIROSE L RIETH . Z D,
X#Er (X-Ray Diffraction: XRD ; Rigakuf
ATX-G) ZHWCHREMESE, 7V 7+ — N
&L (Ruther-ford Back Scattering: RBS) ZHwv
THREE T 24T - T2

6.3 AlO, IR DR

AN e ORI IR 2 P11 R 97 A
(EBD) 3400C LI EDETIE6 MV/em & PLDA
72 & TYRRLL 72 AlO. iR & [RIRR FE DMttt 25
DI ETETWS™Y, IGZO TFT 1EfEsIC
FNTZ430°CDALO, JEIE T, MM M OFEER
(R XN Eh, Emp=59 MVicm, k=68Th -
Tzo LIPL7203 6, HEARIRAE350'C LA THEGXINIE
FRMITIR N L7z, XPSIC X 2k i & 133k
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B412 I A FCVDIETIER L 72 AlO, IR OFT-IR JIE R HR

BAREICx T 2471372 <, ALO=1:14-1.6F2F
Tholz, EVR—N7eEb8b by (K110).
SFE Y, REREIEE L 2R R O o7
DFAFLEIT X o TiagMER B2 b T B 1T Tl
IRV,

* 2T, EROEEREBIZOW TN, FT-IR
XD ERE NIRRT, K0 BEE RN EE
57D EE %2200 nmEEDDOAIO, EEEZHEL
e 7272, 300C ClIpkEEED»EWA, FT-IR
HIE O ZERLL Thveny, AREBRCERL 72
AlOJERTIZA T, 680 cm ' fHTICIER IZ 7 v—
RTREREY—7 CHERR400 cm™) 2AR6H0
oo ZHHOE—21E, v AlOC v AlO 3D B —
7 CHHY, AlOJERDPER SN TND Z & &R
LTW5, — 5T, 400CLLETHEIEL 72AlO, 5
E350C TEBE L 72 AlO, % ki35 &, 1100
cm  fhEDY 7k, 2350 cm T AHED Y 7
WIREIpSTND Z 305, 1100 ecm ™ fHL0
7 6. (ADO-H . HL<IE §.(ADO-H
HskDy 7V Ths™, £z, 2350 cm ' fHED

v—27ix, vOHH3¥k 2330 cm™)*, b L <&k
FRHFTFE LTz v COEE (2350 cm ™) P B —
7 ThD, BEEIC X o TEET OfSARIED R
o TWAHZ EREasnG, BiERE (Thermo-
gravimetry: TG) Z2#71c L4uF**, AlAcac; D
FHET vt 21213210°C K O240°CHTil D =D DK E
FOSHIR AL, RERSA: TR B RDEST
LTWbEEZOLND, LLRNG, (GEEERHEI
DIRETORIETIEDH 523 KI=H J—)LHFTD
T, AlAcacsid, y-Alumina (y-AlO (OH))
R—v A hANEDLD LN HEDRD DY,

L AT, ESEER ORI OMEIL, RE
DOFUTIBI L TV (K13), 350°CHH TZD
R E D> TWDEBS DD, TiUL, OGiEkE
MEIR & EIRTED > TWEHEERL TS, I
5 ORERER DS, 350 CLL FOMRIRTIX, Kt
BOBEDLY, X—<A MEDAIOOH"™ D3R S
TV DEHEITRIB I, ZD2, M2 MG
ElZzoTnbdeEZLND, (1) ITREhD
7L =7 ZOXEHWT, AlAcac; 23 L TAIO.,
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6.4 IGZO HEHEFEDOKF

PIFTIE 2 A RCVDIEERL 72IGZOEM-IG-
720, AR &) v I TERILIGZO%ESPT-IGZO
LISz L 95, MIGZO KUOSPT-IGZODX
BMEPFRER R, RO 2, K14icRd,
SPT-IGZO TiF30EfHTIcZ /b e —R R
23, M-IGZO XK OSPT-IGZOIz[EHr v — 7 13 A
ST, JERRETHD RS0, RBSICXL
X, SPT-IGZO EM-IGZODIn:Ga:ZnD#x% I
KnBpo7, SPTTIX, #—7 v MZEEXIN
DA IBER D ARy Z R | ERITE S
IR 36:27:37 72572, S A MCVD
BT RS DA RISREE AR T 2 T2,
FRHEEE K OVERRRA RO S-SRI ORAIC L -
TZ{bL. IGZO TFTERIHCHW, &K&BIR
BHEA 111, IR ESS0C oL TERL 2
M-IGZO T, 163747 TH o7, M-IGZOIZ
SPT-IGZO L e~Zn ZFHEL 5 LIn 23072 <Ga
DEN, ZHHDEICEL Tk, DM
Hoffr & RF R Th 5,

M-IGZOK OSPT-IGZOD R E & FHim <,
KON FKiEREER 2 24UX15, 161~3. SPT-IG-
ZODREREIZZDFRMIC L > TRELSEILLT S
23, ARV, 10 nm/minftEThH -
72 XA BMCVDIETIE, pE S I IRIR RS IT
HEINDD, RITRORICHAAE RS T
b ANy Z YT LR, BfEo#EE TIGZO
HIESHE T 2END D, RAEIREBIZOWTIL
SPT-IGZOFHEAR DR R 65 X 5 1TIEH
2 D RIED R T2 05T M-IGZOVEEEIR
I X > TEOREIRAED K E <2 T 5, 350C
DL E 0B FEER Clitknm BREDORE RS DR %
HRETE%, LALARDRG, 280~300CH 721 Dk
EEREI TX15(b) IC RSB RRIT, JEFICMITY DT
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M15 A KCVD #ETERLZAIO E K16 IGZOEROEKEHAFME., (a) 2Ny 21U 7, (b)

R D IR B & R S o

VR E 725, BRI BRI S IOV T b [RIERD
EENIEOND, IGZODKERZ Ttk 2P E
FETERST 258, TN EOLERMEHC X - T
{LERSREE SR D 72, SR FERE, TR AR
IGEDEDY, ZO X5 RFEEHBRLND,

6.5 Mist 12 X 51IGZO/ALO, b TFT o EfL
IGZO/ALO, E&fbdn TF TS K OVERI TR 2 [X]
172" 7, ETANRNYZ Y I Tr—hK (/rA
(Cr) BWMEERRL. 77— MEzE (AlO.) &iF
ME (IGZO) %I A NCVDIETIERL 2, %
NENOVERIGME, £2, SITRTHDLEFEBET
HY., 1EEEEEITZNZ,. 430CKUB850CTH S,
ZIETOT v RTBIT B/ — FEIIETT =
hoyF o T, TOH%T+ FLTURARMIL
DIEMBZ 2 — R L, ARy Z ) T T —
Z - Ay @ba oo v agg ATO)) By
B L7z, Ty —2 KL A EMITY 7 b4
7 Tat 2 X W RE =R LT, FtRITIEEE
EIETTIET 5 72912, Hob NoDIRA T A FFH R
T350°CIC T 1 BV 2 U 7o, ARERITEWNT
FIGZOEREA~DEEZER L, Ny _X—v a3y
T2 TV, SEWER L 2@k TETDOF ¥
FIViE & X OBARIIW/L=30/45 (um/ym) TH

(1) Fabrication of (2) Fabrication of
gate electrode gate insulator
Substrate AlOx
(Eagle_XG glass) — Cr /

(3) Fabrication of
channel layer

I A FCVD #: 300C, () <A FCVDi%E: 350°C,

5., IGEREZRIET S & Zid. EEORETITo
72

6.6 IGZO/AIO., E&{t#) TFT OFeiE

181z, 77— Mk (Al1O.) LiEHERE (G-
Z0) %I A MCVDIETIER L 72k TETOH
TR S AGEERRE Z2 R d, AlO, IR O/ERNE 1T
430°C T, JEAF116 nm. IGZOFERO/EREE X
350°C., FAEHEREREAIIZ1:1:1, EHRIF47 nm
ThobH, HIFEORERE I VKN LA VEBEEEKT
D R LA VEROBIIENHGETE, IGZOHEK &
V=R« KA EBEOBEMITRIFTE D Z &N
Db, (LERENG, /R A ERLS pA.
BRNRBEEE: =42 i/ (V-s), KO on/off
b > 9.8X10°% 77— N&EE20 V EED Y — 7 & <
1 pA. RL A UERIO~100 pAfFIoY 7 AL v
>V RERER(S): 0.55 Videc.. KLA &l nA
REOE AT VTR (AVy) : 147 VThole, Z
E TITHE SN TN S KRREFE TER S ZIG-
Z0O TFTL[FFEEOMHEEDE Y TFT2ER T &
Tl E2D, LLels, BEE (1) V7%
Ly a b RRFBRE(S), EXT U2 (AVy)
L dEORMPH 5, HESNTWBHSPT-IGZO
TFTEHEL T, SEPRKEWI &, F G A

(4) Fabrication of

(5) Post annealing
source & drain clectrode

1GZO (111) IO

-

0 . n

| \ | H(5%) +N,, 350°C, 1 h

sputtering, 50 nm 150°C mist CVD (1 atm)

it : 430°C, = 100 nm
Patterning: Wet etching Patterning: Wet etching

mist CVD (1 atm)
350°C, = 50 nm
Patterning: Wet etching

sputtering, 50 nm, RT
Patterning: Wet etching
(lift-off)

17 IGZO/AIO. Bt TFT ORE1E J CVER TR



Gate current, I (A)

W/L =30/45
| ;

(1-81- A7) 1 “AIIqOIN

Gate Voltage, Ve (V)

(a) W/L =30/45
|- ‘ ‘ ‘ 4
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=5 125V £
E - St
& 100V -
15V ]
0 : : : : : 50V
0 10 20 30
Drain voltage, Vb (V)
I T

)= &R @Vp=20.1V
BERUVIEBEHE : mlim

S @ 10-100 pA

tx7_") ‘)X : AVH@IpzlA

~ 108
<1pA
1 4.2 cm?V-is!
: 0.55 V/dec.
147V

B418 IGZO/AIO, iAk# TFT ® (a) ikt & (b) {mEf

DOERAT Y VARALNLFEILL, IGZO/AIO,
RE TORENREL N T v TOFEDITRBRIND,
AREBRTIIIGZO & AlOx FEE Tl SUBHR 3 B
725728, AlO, HEFR% IGZ0 HEFR £ To
M, AP ICHEL TWD, 205,
IGZO/AIO, = IGZOMEEF T b T v DAL
SNTND Z EIFBHR,

L Z AT, IGZO EETCIIERZEfLA R —L L
THERET 2 Z L DRI DTN DY, k%
Wil UL CTHWS 2 2 FCVDEETIE, BEORE
B, KRKEHES T CHSPEITT 2 %, BRRZETL
DY RN BB CYEROIERIDHIF T 5%, &
12, XA MCVDIE TR A #EY 22 v
LHEMNE L, CONEORMPBIDN ) ODEEEN
TWBZ EPmEns®, 2 2 MCVDEZHW
TERLY) TFT Z/ER 3 5 BRICETTH A T TEUL
HELEOE., ZNHOHHICL D, ARERCIER
L7z b TFTIE, BWLE L 2V E0285 T
%M&ﬁ!ébm%/—\@ﬁﬁfﬁ% $75 —%aw FG (HA+N»

FHX T TR L 72354612, K18IT/rd TFTH:
PERE ST,

6.7 AlO. FEER I O X 5730 R

AlO, EIR 2455 T TR L 72356 DR MEES
21N, AlO. IR ZERE LIXS <2
BNTRWIALO, il & 2K & D2l 134
50° Th -7z (K19(a)). AlO, HEITHEAEAICIE
BUKMETH 20T, AlO, IR A Y% Mt
BLTHMAZESE TS LEALND, .

O P& (X19(b)). 300C, ArZEpHA (K19(0)).
300C. O;FH% (M19(d)) TEIZENS HrfEa
@?ék B OT R R b, Bz, 300C,

SFPHRT b A L 73 v i, Bk E (=
O°) LTWaEEFBR LGNS, Oz12L Y. AlO.
I LICFET 2 EMEPBREINTWND, 20
W TR Z I 2 RCVDIEIC L BIGZO/ALO. B2t#
TFTERTREICEAL, Fmk NEEEHFICBIT
% k7 TOHEBICOW TR TR,

6.8 IGZO/AIO, itz & 5 TF T miZEF DA
1t

IGZO #EEERHTIC. AlO, 77— b iR %
300°C, O; FFHS T TR L 7214 IGZOEEE 2 Ak,
L7t TET & O, 912 IGZOEIR A1
B U 7e e k) TR T O i 2 X201 703, 2 2 Tl
() TETOF v 1/UiE & B S OBIRITW/L= 20/45
(um/pm) Th5., 0; 12K BIGZO/ALO, S
WX, BEE () oV T72LyyaL R (S)
FETFHEL, EXTV V2 (A VL) BRE K
WL TWDERSDD, DT ENE, Rz
K VIGZO/AIO, fiE=e IGZOEEF ITIFEST 55
FrIy T LI EZOND, LLRRD,
INETICHESINTERANNY XY VTR S
NIGZO TETP L ki35 &, ZOBEE (1)
RV TRy a2 NMRE(S)ITEZEL->TEY,
ZOERIZEL TIE, Mkt (BREIOIGZOMEREIZ
In FEREEAS NS VY DML TWDFRIEEME D & 5.



7. &0 £ (CVD) ETIERIL 72t TFTA21ERLL 2D
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Abstract: There is a lot of display in our life and our desire to use in high performance dis-
play is increasing over the years. Thin film transistor (TFT) is one of the indispensable
devices to controlling a display. However, in the conventional amorphous Si (a-Si:H) TFT, the
mobility is limited about 0.5 cm/(V-s). Also, it cannot respond to achieve larger-area and
highly-definition display in near future. It is said that the high-definition display (4K X2K or
8K X4K) of 60 Hz or 120 is difficult to drive by a-Si:H TFT over the size of 80 inch or 50 inch.
Recently, development of TFT which used the metal oxide such as indium gallium zinc ox-
ide (IGZO), indium zinc oxide (IZO), and zinc tin oxide (ZTO) for the active layer has been
furthered. Especially, there are some reports that the mobility exhibits over 10 cn/(V-s).

On the other hand, the conversion of TFT fabrication process to a non-vacuum process is
attempted for environmentally friendly. The IGZO or IZO TFTs fabricated by spin coating
method or sol-gel method have been reported. However, in these reports, the gate insulator was
prepared by vacuum process such as plasma-enhanced chemical vapour deposition (PE-CVD) .
It is very important for the non-vacuum process conversion of TFT fabrication process to
fabricate both a gate insulator and a semiconductor Im by a non-vacuum process. Thus, we had
attempted to convert TFT fabrication process to non-vacuum process with a gate insulator and
a channel layer grown by mist CVD.

The mist CVD is one of the solution process and can be performed even under atmospheric
pressure using a simple and easy system conguration with low cost and environmental
friendliness. And the mist CVD is the suitable techniques for preparing metal oxide thin films,
such as zinc oxide (ZnO), gallium oxide (Ga.0;), tin oxide (SnO), indium oxide (In.O;) , fer-
ric oxide (Fe:O;), and magnesium oxide (MgO) and these oxide alloy, such as zinc magnesi-
um oxide (ZnMgO) and indium tin oxide (ITO) (Fig.8). In the mist CVD, there is a big
merit that stacked films can be continuously grown because the source solution does not
directly attach to surface of the target film.

In this paper, we report the fabrication and properties of oxide TFT consisting of both the



channel layer (IGZO) and the gate insulator (AlO.) grown with the mist CVD, and demon-
strate the index of non-vacuum process conversion of the TFT fabrication process. In the gate
insulator, an AlO, thin film grown at 430C exhibited the break down field (Ez) and the
dielectric constant (%2) of 59 MV/cm and 6.8, respectively. In the channel layer, each metal
composition ratio of an IGZO thin film grown at 350C was 16:37:47 (In:Ga:Zn). The field-ef-
fect mobility (z), on/off ratio, and gate leakage current of oxide TFT exhibit 4.2 cii/(V+s), >
10%, and > 1 pA, respectively.





