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Properties of ZnO-Based Transparent Conductive Thin Films Prepared

by a Reactive Plasma Deposition

Tetsuya YAMAMOTO, Seiichi KISHIMOTO, Hisao MAKINO,
Takahiro YAMADA, Kiyoshi AWAI and Teruo YAMADA

We have succeeded in developing transparent conductive Ga-doped zinc oxide (GZO) films on a
glass substrate, measuring one square meter, for use in flat-panel displays; the film was prepared
by a reactive plasma deposition (RPD). The GZO films exhibited uniform distributions of both
resistivity and thickness with an average transmittance above 859% in the visible range. The
electrical resistivity, carrier concentration and Hall mobility of the films were 2.8 X107* Q cm,
8.8X10% cm™, and 24 cm?/Vs, respectively. From a view point of materials design, we will

discuss how to control properties of GZO films.
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NYRFFry 7REHEEBE T, FHRICHEWT3.37eVY
TH5, In0OITBWTIE, NV FF vy FICHYTIHE
368 nm LA T OEAERRINL T, BT ORI (B THH
SIREAD) BRI 5, Thbh, BEFOREHES @
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YUV —ThrETORMEREL X OEE L IKFEL, %
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reactive plasma deposition) THEIFICE S NS (FEHGE
E200°C, BEE 200nm) Z YV v AR GRINE 3 wt%)

ZnO i (GZO) 31V TiE, Bl d 2 L5 F v ) Y —%
B 8.3X102°cm™, F v ) ¥ —BEIF 26.8 cm?/Vs, L
F2.8X10*Qem B CTHEERZEI TS 20, 20
BELBF Y VY —EFEENGEOZNLD b 1HI/M
BV ERS, FIF1um EIRAEBICE X3, 20
FER, X DEERML 2 2 EDLER CIRERAE 55, T
bbb, HEMWEFEHE L EILT S,

D& S5 GZO HE I mWEEEZH L ks s, Kot
PRI B TSR, IHDGEEE T IER=R 80% LA L,
BILEHT OB, 7 X 0N R Hb ¥ b OB
HERE UCHEET 5. MUT, AT, 5052 H5EH
Fe U7 SR kORI, T hc & B GZO HiEOYME, B X
UEEEZEICHANOYERIEOI: D DRA > Mz DWW T
35,

2. Bl B K &

Zn0 X, ZNETEHL DILARL S, S F & F 8
FEC & BW5EHREH 510, FEiiRE, CVD, Y7
Wy, ATV —TIF400°C Hitk, 7SV A L — ¥ — 2835 %
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B1 277 X~7 >y FRORIGHET 7 X~ 7#%&% (RPD)
DOEEER (). 7V 7 LG G wt%) ZnO #ED
W SEM & (D). & - 5kV.

(PLD) T 300°C Hii#2TH 5. 250°C LA T DO{RIRBIHE S
AREREE LT, i~ hur (R A8y 8 —
%, EERD - X, RPD#ERENE TN,

E#H o, 1m AL EORILHSRER % mE (BELY —
1160 nm/min F2EE) THUEL, H DR L HEHTER D Fat Y
A= GIET 5 (£5% LAW) C & = Hiz, RPD & %6
FELTER, ZOEBIZBIT2EENTOTANLF—
X 40eVHIERTH Y, HEXEEOZN LD & 2HIRE
{, FARY I - (REBRZANVF—T100eV IFLE)
DENEYD TS n, THIFBERBEEFEE T & &
bz, MRZAR EDEARMEGIES 2 5 2 TEE L HIH
WFTH2. ZnO BT 2 1HEEH D DEET IV F —
7N1.89eVThrILeieFEETLE, bHIDVLIANLF—
ZTRITF21E908 L0 EHBL TS,

EFEMEHE, (ZnO+Ga,0; (FY) v A E&HEE3IwWt%))
DFERIEEZ V5. £ OZEFMEOALE L 7T AFEMR LD
PRI 0.6 m, SR ORI 5~10"2Pa Th 5, B
&, Bfb%®7 ¥ A b T BES A% 0~30 sccm O HIPHN
THRIREWNICHHE T 5.
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112, 1mAOHY) v AGMNEGESS (GZO0) iz
B 72 2 77 A= 0 v HROEEMER (£K) &, #
K75 AN FETE 7% 7 [A] °C O W T E AR FE F BE SR (SEM
JEOL, JSM-6700 F) % (G Zxd. K1 (£K) 2R
TR, BRERES ($FEHE LaBs) & U= & O
WML b 7e 85 2T, EAREEBRLTWL Y
YTHHIENRHTHSE ATV EXidng), C
DFHHZ LT, BEYIEICS 2 280 L AEEANORR L
OWE D &, &SIEHT %,

BN, EEYIEICS 2 28ROV TBRND, B

34 75 (2005)

100 —
80 [ Jf
60 [

m:

Transmittance (%)

20

1 NN S W T SRS W W TN SRR NN TN TR SO T A W N
500 1000 1500 2000
Wavelength (nm)

2 VT LAEM Bwt%) ZnO HETOBREDOEEY
A PR,

NAFHARICEBES T, ZORBRE L BBt ow
JEANDBAD N, ZORRE LT, MR (BRI,
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12, GZO #E xR E O LMK TH v, out-of-
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HEHGELE 200°C, B 200 nm O E&HEFTHE 55 GZO
FED R — VEHEHIE (ACCENT, HL 5500 PC) 12 & 27
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FE o DR D) TR, TICRIZRS K T 5.
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