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Effect of fluorine doping and heat treatment for SnO.
thin films on electrical properties
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Abstract

Transparent and electrical conducting tin oxide thin films were fabricated on soda lime silicate
glass by thermal chemical vapour deposition technique. Thin films were deposition from mixtures
of tetramethyltin (TMT) as a precursor, oxygen or oxygen containing ozone as an oxidant and 1,
1,1,2-tetrafluoroethane as a doping material. Electrical properties of fabricated tin oxide films
were changed depending on substrate temperature, and the amount of dopant. Resistivity of tin
oxide films was reduced by doping fluorine or heat treatment. Thin films can be optimized at
TMT flow rate of 8sccm, oxygen flow rate of 150sccm, 1,1,1,2-tetrafluoroethane floe rate of
300sccm and substrate temperature 380°C. In this conditions, the lowest resistivity of tin oxide
films were 9X 107" Lcnm .
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AbslzEAlo] StE|EE 718 ATO(SnO, : Sb), B2 dopinge 3}7] Y% EAzA 1,1,12-tetra-
B45 A7l d=A4E =R FTO(SnO, ! F) % fluoroethane (ICI, Klea 134a) & 44 % #4502
Aslel g #+4& FHUkE ITO(n0;s © Sn), 2L¥ SRR I A7 Bt
3L absloldde) dFuEe H7HEE AZO(ZnO Al tetrametyltin® Z7]1%-¢] 120Torr, F=3 ol oF
7} o] o]&HI AT olF F AbsFAuhe 6CE ot AT FA 7IgEY di7|ee
A=A, Fgx Hdo] -5t 53 W3ty o] g wAs7] HAsIA tetramethyltino] oY
2 Ujgdo] st qAsst Rols FH A Az FAA e stainless steel®71E &
T7F s o] FojAa gl Z (water bath) & o] &8l of 33CE ¥A A *

getzaye AR, 25, oy Fo TAW A AAFUL, £ FALAR o|FHE AP F
58 zAse BdY 24 2 5A4& tdsi o $E5= A& WA Yot S|EW=E o]
Wi F glow Alzdrivt Ao FEso] & g3to] £5ue ok 55TE YA FAAAG
& o]Ho] gtk Ty FANREo) e 2 ) Azt B £ 98 doping B2 2 AMEH
FhZo] s FEEA Lok ZzHgu|e] A 1,1,1,2-tetrafluoroethane> #pd|2] oz =
At FAx HA g B2 =¥o| Fasirt AA2 FEFEHES s on AsvhEg FX1A]7)

B AFo A= stetzabiel g o] &8kt 7] Ylall LEL HIME A Arg LFEYAYI
sle] A etsbetE Ay (LPCVD) & o] &3t A+ (Ozone Ganerator, Victory Co.) ol S3AA £
A2 tetramethyltin (TMT) & ©] &3 1L 4F3}A| & EPEF slen 4 dsEHES A%
B ALE AN S el EMube FAbekgith FEZAVE AR 9T 5] A F e @

A718 §A& FGA717] sl 24 dEE QA FAA =ZF (Nozzle) & 714 FFHEAE 9
o) Frbrh #8d AEem T £ doping HA sk
& ¥ A4S dsHze Al o] 23 e wizlel JEAEzdS 93 Qe
s AES] doping ERE AMEE 1,1,1,2- 713718 e 9% sH 2 dFgE S 5467 9
tetrafluoroethane (CF.CFH,) & 2&] % TMT2| g otEAlZ FAHY . SHE A7 20m ¢
BIE FAATL AbseAnte] Ao Had Poz AFYTEANE Ao 2S4S 9
A AXE 3 st wmE GA Tt H AEYdol ddHe HAsYn 2=xEE 9
A2 BAld] 0]X= ggs nEIH . A vAgLE247](Shin Heung control Co,

LTD) & AM&-3tH T} ¢3-S pirani gauge (Okano
2. Alaiup works, LTD) & Al8d] S4sidon zeied=
E AR vyl 2 #ddEg fAsk o
2.1 SaE| 9 MspEMatel [jx .
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Al
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2= (Dongjin Gas, 99.9%)vF ©2& T a9t FHaly) Aol GHPF Aol =LIHES oF 60
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Fig. 1. Schematic view of chemical vapour deposi-

tion apparatus.
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Taple 1. The deposition condition of tin oxide
fiims

Variable range
5~25 scem

Deposition variables
TMT flow rate

O, flow rate 50~200 scem
CFsCFH, flow rate 100~500 scem
Total gas pressur TTorr

Substrate temperature 360C ~430C

Nozzle and Sen
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Fig. 2. Thickness, sheet resistance and resistivity
as a function of substrate temperature.
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Fig. 3. The result of hall measurement as a func-
tion of substrate temperature.
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