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Transparent Conducting Films of Cd-Sn and In-Sn Oxide Prepared by Thermal Oxidation

Mitsunori Nakao, Naoyuki Mivata and Kiyoshi Mivake

Abstract

Cd-Sn or In-Sn oxide were prepared by thermal oxidation of as-sputtered films from a Cd-Sn or In
-Sn alloy target in an Ar-O, atmosphere. The films were transparent in the visible region and were
electrically conductive. The optical transmission and electrical resistance were examined as a function of
the thermal oxidation condition, such as temperatures and time. The lowest resistivity of Cd-Sn oxide
and In-Sn oxide was 5.1X107*Q-cm and 5.4X107*Q-cm, respectively. The highest average optical
transmission of both oxide films was about 90% and 93% in the visible region, respectively.
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Fig.1 Schematic diagram of sputtering Chamber.
(a) substrate holder (b) target (c) shutter
(d) magnet (e) variable leak valve
(f) schulz gauge (g)(h) valve
(i) viewing port
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Fig.2 Sheet resistance of dc reactive sputtered Cd-

Sn oxide films as a function of oxygen
concentration in an Ar-O; mixture.
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Fig.3 Resistance of dc sputtered Cd-Sn alloy films
vursus thermal oxidation time in an O, atmo-
sphere.
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Fig.4 Typical spectral transmission of films.
A: thermal oxide films in an O, atmosphere.
B: reactive sputtered film in an Ar-0, (0.5%)
C: film B
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Fig.5 Effects of heat treatment on the sheet resis-
tance of dc reactive sputtered films.
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Fig6. Spectral transission of film.
A before heat treatment
B: after heat treatment
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Fig.7 Resistance of dc reactive-sputtered Cd-Sn

oxide films as a function of O, concentration
in an Ar-O, mixture.

A: before heat treatment

B: after heat treatment

0, DEFERTEIEX NI Ay K EOBERLH] % O
FEBEAE L LT Fig6lmd. BEHMEATOMO 5
FEHE TG (A TRL, BEEBROSEEEFT
ghig (B) TRL7c. Mhbbind X Hic, FHER
WABELT 5 2 i X ) RERE (& 1pm Dl
TEELRT L DB <.



BBALHNC L 5 SI8 BB W I (829> 131

Fig.713 Cd-Sn =%, 2 #Ep{bRiE O D » —
MEILOMEE A%y 2 FRAP OB EBE & ORG A
RUILDTHS, s (A) 12, BELRTIOD &
fETHH, fhgg (B) 12, BELEOMD R THS.
ff 2 DEEFWRE THIEL 224 200°C, 300°C T+
TH60% 3 LTT400°C, 30 /5 TIRABEEL L 7550,
Ar-0.5% Oz, Ar-2% O,, Ar-8% O, #FE4% T
Ry 2LHRbROEELE, KT, 1303 300Q/]
BRI/ 2, Lasl, Ar-4% O, BRI TRE X h i
IEDIEHUE, 60Q/0In 5 8X10°Q/[] inighn+ 5.

s, A-%y 2HAC L D BEL 2 In-Sn jEo B L
AR D > ~ MRS OEB KDL X, Cd-Sn o
MEALIC X DMHEOE L, A7ch Rix 5. Fig. 8
X In-Sn RO B & % B ML DB & e ZBEE D
BIbRE /L 22 b D Th %, Kb (A) 128
BIOBIZAIT2 4 DT, BoFEE (FE 55004 i
LT 10%~40%FETH D DI L, BUBEED
FoEE (R 5500A 1L ) i3, 132F90%L |- &
AN

K Fig.9 i Cd-Sn LMD B A M - L <D
BRHE LAV A BERIL % DD Figure of merit
DEFBERGEN L L TR 2. Cd-Sn{t#lE D

100

L —1e | —-'—_\'“\‘

B

&

8

5
|

TRANSMITTANCE (%)
T

I e
”\A,/

i 1 1 1 L

0 4 8 12 16 20
OXYGEN CONCENTRATION(%,)

Fig.8 Transmission (A=5500A) of dc¢ reactive-
sputtered In-Sn oxide films as a function of
O, concentration in an Ar-O, mixture.
A: before heat treatment
B: after heat treatment
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Fig.9 Figure of merit of films after heat treatment
as a function of O. concentration in an Ar-
O. mixture.
ITO: In-Sn oxide films
CTO: Cd-Sn oxide films
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Fig.10 X-ray diffraction pattern of films.
ITO: In-Sn oxide films
CTO: Cd-Sn oxide films
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