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Abstract'

Fluorine-doped SnO, thin films were deposited on soda-lime glass substrates by reactive DC
magnetron sputtering method. Crystallinity as well as electrical and optical properties of Sn0O, . F
thin film were investigated as the variations of deposition conditions such as substrate tempera-
ture, DC power, O, gas pressure, SFs gas pressure. SnO, : F thin film deposited with 5% SFs gas
pressure showed electrical resistivities of 2.5X107%cm with the average optical transparency
(about 80%). These electrical and optical properties were found to be related to the crystallinity
of SnO; ! F thin films.

.M B Sn0.= &< 7IA4, 38y A4 & 2: A8

2N Y2 M= 3.7eV)E Zta glow nd ql

A FREAEGo2 7P & WA AMgEAA EA RN AVAEAL AREAR T AaR I
= AL 4334 (Sn0y) # 43151 F (In0,) & 3} g Aoz dEAd AP, Sn¥ A& rutile T
&< ITO (indium tin oxide) @A Bl do] @ ZQt A F 7le] Snit 4] AAdRiz A
7 B3] g 2% FRATAR AHH a-Sn0% Sn0.¢] F 7}A AAE sAEe
of $x|vF 7HFe] vyl W] AR B2A =&Y @-SnOT tetragonal +2& ©]%0, Sn**
SnO.8 A7} &4 Mol gri ol&el (1/2, 0, 3/4) 3 (0, 1/2, 1/2) A2&

Nl

ki



126 = RUF I A32H A28 1999

"} 0] 8] Sn0.l &
AT, A vl

=

2Rt ok Sn
og %—XH fflt}i 74 AL
3ty e o] 2AFE o, I &3
Ao A$o) AR G e g F
=( »80%) &, A9 dddAMEs & AL
Aekd 5L 7k, vgstkEzAd
e wlAghe] MrH B4 ( <107'2m)

Ho

r°4'

zZtgld 5719] ShE A7bskA A
A= 17}s4 FE& 2718 2% 107%2m A=
9] ¥ vHAIS YeE Aoz A St

impurity scattering) <
Sb, F ¥z} o3 Aanx Busr|= s
F-doped tin oxide filme] o]F% Sb-doped
tin oxide BHETH O £ AoZ IHFHT.
EHAHEA Sn0, W2 heat mirror, display
system, solar cell o2 2857 2R3 &
A& Zud7) wid 1 54 B2 A+ T
Hol gk oy whtte] FEMPE 2 spray py-
rolysis®, chemical vapor deposition(CVD)"?,
oxydation of evaporated thin films of tin?, re-
active dc ion sputtering of tin target'®, rf pla-
nar magnetron sputtering'’ %2 t}o¥st 2ol
oa Az=Hoigrl CVD ¥Hoew AT fluo-
rine-doped ¥teH& 59X 10 *Qcne] W& WA
S ZEAPY AHE AU E o] &3 Bus g
B2 ¥oH?. AbsEejuv g4 alloy E}?jl—“" 29
By dl= 712 48 uniformitye]
=t FHA AME-EO] gtk metd AREPEE
o] Aole A FL 2vEYRe ded F83
th. 22y ¥4 DC R EE AHETW
2]t SnO. gete] Alzd dsires 27 B o

_u _I|j

F7h B} AX e Yol mepd B
TAE B4 Sn BAES Agsd WA DC
Sl EE AdHYOR FE ﬂgw %

Fig. 1&
olFEEE DO U}:Ltﬂ
Aoz o]} 2 %'1%

SnO; ”4“4—% Az B AToA AMS-E B
=3 =z &2 7o) 2inch¢! ¥< Sn &
] {CeracA}, 99.999%) & AFg-sldch SnO, . F
Wbzt ALSE 718e EEtols FE;A(T6X
26mn/3X 1 inch) 24 wgk&e) 587F 223 A
HE AN Y. FE =3 A1717] 98] SFs 7k
AbgEdar, AHE YAl Ar+0,+SF:8 £
g FAAHT AW 27 JF=+ 25X10
~ Torr 2 3ttt 7183} A EAtole] A= 60

l%o}@i F7P =7

DL

6rpm .2 3HAA &
% snh AL

O, 7}29], SFs 7hAn8] 5
A, olwf 0,9 A= 46% ~60%= W3l

Rotation

-

Substrate
holder

MFC Targel

Shleld
PN J—— )
0 bl r - L=I
SFy bl T

Magnet

Fig. 1. Schematic dagram of DC magnetron sput-—
tering system.

T™MP
(Turbo Molecular Pump)




g4 DC viavil EE AnE e o Sn0, | F wete] )3ty 54 127

AlFew, Bt FRA AYIFEE 3mTorr2
tdch 7lghel 2xe Ae~450CE, DC XY
20~40W, SFs 7taE 0~5%2 WgAl AT
S34E SnO, | F drehe] wAge 4-839 (Cha-
ngminAh & o] &3l o, A= gy FA+=
surface profiler (TencorAl, a-step 500) & Ah&
dom o2HE FEHHE ute] FTAEEE A
et

AARFEAL SIEMENSALS] X-ray diffracto-
meter (D 50056 XRD) & AH&-3te] B3t A
£3 X-raye CuKedoz o4& 1.5406 AolH
A ZALe 40KeV, 50mAo|x, 26+ 20~70°
2 sk, wiehfo] Aelolzrs) o AR
oA Hall A< &4 3% (KeithcleyA}, 7065 Hall
effect card, Lake-shoreAl EMA-CS Electro-
magnet system) S A}&-3led Van der Pauw
HoZ FASRL ol FeliE A1 BkGH
o} I Add e UV-visible spectrophotometer
(PhillipsA}, UNICAM 8700)& AF&-3tae] 200~
900nme] g A F2E (transmittance) &
ek o=

i

rlo

3.z Y TE

Sn0. e} X-4 HAHe] FoaE (110)
Hell A vehue, (101), (200), (211), (002) <]
SAYZ A% AW 98 ERe) A4S
@ﬂdﬁ@ﬁﬂ%%% A (100327t 7312

o] ¢} @*% A= Suzuklvo] Bdl
Sb ghate] AAA EAME &
76”«]

A Atk
i“—ﬂE‘]% Sn02 :
el o Fig. 29] &n9 nj&
MelA Y were] Ao
o] Aol AeHA] i AT
b 5o wE A4S 300CTR S &l
ZAE7E o ofgh AAAGe] BT Yo
, 350°Coldel EHojob (101 uaE Fu

&2 o
1
it

a _450°C

= (110)
(101)
= (211)

m

W¢MMWVMMWMWMMWWWWWMW

400°C
§
I l ‘\ p
‘MWJ/%’W'MV Www\«wﬁ/i\wwwrrww

350°C

'@M,’N‘WWW{V [ »MMMMMWMNMWAWW

300°C

Intensity(a.u.)

MM%W@W%MNWWMMWﬂWWMWMMWM

Room temp.

|
MWWMWWMWWWW~WMMM
20 30 40 50 60. 70

20

Fig. 2. Vanation of XRED patterns of SnG, © F thin
films (40W, O, gas pressure of 54%), de-
posited on soda-lime glass with a sub-
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Fig. 3. Variation of XRD patterns of SnO, | F thin
films (40W, 450°C) with an O, gas pres-
sure.
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Fig. 4. Variation of XRD patterns of SnO, © F thin
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