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The Properties of Transparent Conductin Cadmium
Stannate Thin Film.
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Abstract

CTO(Cadmium Stannate Oxide) thin film were deposited onto borosilicate glass by
chemical spray pyrolysis. The structure of the film had been identified as polycrystalline
Cd.SnO, having(130) (310) (321) (041) and (341) planes.

The transmittanced of the films was more than 90% in visible range and the films
reflect almost all of the infrared spectra beyond 2.8um.

The refractive index of this film was 1.8 at 6,000A and 2.2 at 5,1004.
And the optical band gap were 2.85eV. Through annealing in Argon ambient the sheet

resistance of the CTO films were lowed.
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Fig. 1. Schematic Diagram of the Chemical Spray Pyrolysis Apparatus.
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Fig. 2. X—Ray Diffraction Spectrum of the Cadmium Stannate Thin Film.
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Fig. 3. Sheet Resistance of the Film as the Variation of Indium Doping.

Table.1 The Sheet resistance changes of films before and after annealing

in Argon in Oxygen

Sample No. P S W T N N A
before Annealing 130 140 150 220 400 300 300 350
after Annealing 80 100 115 120 100 190 2500 3000

E1o]4 wwd Argon£4l7ldlAE 42 A7) oz WA g Ads] A4statt
o]Ao 1t A4 47 CdOst SnO, 7t 24 s]=73 grain boundary 2 - A&
So| desorptionsE o2 A& Apadg el A AH el e @A o] Ikt
g o] Re AsAY Aa) A AT o] 2l Aol Axegtozs AAALE =l
27 513 w2t donor T HAER AR AaaAe] £ 24 ZasE Ao 47
g Figa: Sn3} 2o} it In® &2 w7 A debd A FHel BF
FEo] ot

In/Snel ¥l7t 9% el 743 wod 13%3} 6% s FEF TAEE & F 3
ot In/Snd ¥l7t 8%, 9%, 10%<3 E& AEE 600nmel] A = #5380l A4 100

_99_



6 FHRET 28 11985, 120

100 I ] | |

—_— 6%

—te— 8%

—
S0 eeee. 9 %
— 10 %
eevesenn]3 % L~
60— FARRAN =

Degree of Absorption (%)
[1=9
<

Do
o

185 218 251 284 317 350
Wavelength(nm)
Fig. 4. Absorption Peak of Cadmium Stannate Film as the Variation of Indium

Doping.
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Fig. 5. Transmittance of Cadmium Stannate Films as the Variation of In.
Doping.
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Fig. 6. Optical Density Changes of Cadmium Stannate Film Before and After
Annealing in Argon Ambient
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Fig. 7. Optical Density of Cadmium Stannate Thick Film.
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Fig. 8. (ahv)ivs. for Cadmium Stannate Film.

-102-



fesdod et Codmium Stannate & foddol sveh it 9

(ahvPol gore host Eeolwl & A@oldl CTOS 34 Eo=2.856VEs ofsl 2
9 gt A AAde @ & Aok

N. % éi

gonusue] ogt CTOR 442 HHEAL Cd/Sn® ¥l7} 6:1% kL &TF
o Snol A& Inol ool 9wt%d A5 7HF WAY] RUL 7)ate] 257k ~400T
s gel4 A9 Qs AR CTOHE FRIA X-ray 34 peak7t ©ZEA
Cd,Sn0, 4% ¢ F7+ A+t

ABE ArgonL97lel4 AAelF w@Ade] 24t optical density H3heke] 0.2
&V 2 urhgros] Aol F3kgol 600nme]4E A 100%el FHAIL 400nm
oAbl AL 90% o4 Foizieh TR sape] A =6000Ask A=5100A s 2=
CTO %] ZA4% n=1.8, n=22% Fo13 o™ optical band gap = 2.852 oo
Ho weld L AYe 285 AFHE ol&T CVD WIS AY He A
Qolom 4arzAe wel 7] & HF (&Y Fx, wzhg, AResyl, 41E)
AT 22 48% 9% 4 9% Ao 4zt

%2 % X W

(1) A.K.Ghosh, C.Fishman, and T.Feng, J .Appl. Phys.49(6); 3490(1977).

ru

ol
o

(2) D.B.Fraser, and H.D.Cook, J.Electrochem. Soc., 119:1368(1972).
(3) G.Haacke, Appl.Phys. Lett,, 28, 622(1976).

(4) . et al, J.Electrochem.Soc.,Vol. 124, No. 12 1923(1977).
(5) , J.Appl. phys., Vol. 47, No. 9 4807(1976).
(6) . Appl. Phys. Lett., Vol. 30, No. 8;380(1977) .

(7) A.J.Smith, Acta. Cryst., 13;749(1960).

(8) Ray.H.Lee,U.S.Patent, 3553 ; 364(1971).

(9) J.C.P.D.S Card # 31-242(1981).

(10) E.Burstein, Phys.Rev., 93;632(1954).

(1) H.Fritzsche, J . Non - crystalline Solids, 6;49(1971).
12) AAZ, =734, #54, 452, Vol. 25, No. 2;157(1985).

-103-



	Abstract
	I. 서론
	II. 실험
	III. 결과 및 고찰
	IV. 결론
	<참고문헌>



