[i= E] ¥3A=gs=)
Korean Journal of Materials Research
Vol 10, No. § (2000}

AFM§ ©]-43 PECVDY 93 52k8 Sb-doped SnO. Bt
FA el A3 A7
A - Tt - oA - FRE
e Fohele) o) BT

* A 4 =4t A 7 led

sy A7|AFA Aot

AFM Studies on the Surface Morphology of
Sb-doped SnO: Thin Films Deposited by PECVD

8.Y. Yoon, K.S. Kim*, W.J. Lee**, and K.H. Kim
Dept. of Inorganic Materials Engineering, Pusan National Uniuersi}y, Pusan, 606- 735
*Process Engineering Dept. 4, Hyundai Electronics Industries Co., Lid., Cheongiu, 361-725
** Advanced electrical materials group, KERI, Changwon, 641- 600

(20003 5¢ 8¢ W&, 20009 7¢ 4 HFFHE ES)

=

g  golzn} slatEayS o]45to] Corning glass 1737 7]Tol| Qtel 3] AbslF-4] wiotg Zalelelc), Eap=zn} 5
TZaa] uhg- o] @ diube] AAr o) A upote] FHAR O thsle] XRD2F AFM & o] &3te] AEr) WL
450C, +47F~¥l R [Psrcn/Psecr] =1.12, r.f. power 30W el w|@a] Az]Ae] el whute g 4 glsic). Hehzay
(TCVD) o) vi& E=t=rldalgt 2y (PECVD) o2 o3& wiete] gaigjate] B} Fadsldrk. obel2 =% 27 Zol45,
FALEEIt HE55 5, FEHFACL FEFE wute] B AY7)7F 2o ks gict,

Abstract Sh-doped tin oxide films were deposited on Corning glass 1737 substrate by plasma enhanced chemical
vapor deposition (PECVD) technique. The films deposited at different reaction parameters were then examined by
using XRD and AFM. The relatively good crystalline thin film was formed at 450, input gas ratio R [Pswcl/ Psncl ] =
1.12 and r.f. power 30W. The surface roughness of the film formed by PECVD compared to TCVD was more smooth.
Higher concentration of Sbh dopant, lower deposition temperature, and thinner thickness of deposited film led to de-

creasing surface roughness of the formed thin films.
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Fig. 1. XRD patierns for Sb-doped SnQ. films at different depo-
sition temperatures. The input gas ratio and ripower were
kept in R=1.12 and 30W, respectively.
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Fig. 2. XRD patterns for Sb-doped SnQ, films at different (a)
input gas ratios and (b) r.f.powers. The deposition temperature
was kept at 450°C during deposition.
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Tahle 1. RMS-roughness values of Sb-Sn0; films at two different deposition methods.

Method Input gas ratio [R] Deposition temperature[ T1 t. T power[ W] RMS-roughness [ nm]
TCVD 0 450 - 16

PECVD 4] 450 30 12

PECVD 112 450 30 6

PECVD 2.63 450 30 4
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Fig. 3. AFM images (1pm x 1gm) of the Sb-doped $nQ; films are shown. {a) surface deposited by
TCVD and (b) surface deposited by PECVD at input gas ratio R=0. (c} and (d) surfaces by FECVD
at different input gas ratios R=1.12 and 2.63, respectively. The deposition temperature was con-
stant at 450C.
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Fig. 4 AFM images {(1um x 1 m} of the Sb-doped Sn0O, films by PECVD at various deposition tem-
peratures (a} 250°C, (b) 350°C, (c) 450°C, and {d) 500°C. The input gas ratio and r.f.power were kept
in R=1.12 and 30W, respectively.

Tabie 2. RMS-roughness values of Sb-3Sn0, films at different reaction temperatures. (by PECVD)

Input gas ratio [R] Deposition temperature [ C] r. f. power [W1] RMS-roughness [nm]
1.12 250 30 4
1.12 350 30 6
1.12 450 30 12
112 500 30 16
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Fig. 5. AFM images (1pm X 14m) of the Sb—doped SnQ, films by PECVD at different r.f. powers (a)
15W, (b) 30W, (c) 60W, and {d) 90W. The deposition temperature and input gas ratio were kept in

450°C and R= 1.1Z, respectively,

#A -4 e et g A | depdoR A v
oho} FHE Bl #YsHA TEE Ao AR,
Zakew 450°C, f97k2ul, R=1.12, rf. power
30W 2] ZEzAedA FHEAE WAsIA A YAY vt
EHPA4L BFsigden), 2 A 29 69 ekl
A7l B o = 50| FHAFATL FotErE Ewol
AZA L glet. oleigt 4L FEAFA7} FAETE F
Za)zhe] Folu}a] HAgzte] Tiad] o)Feix AAHYHE
of ZjgpdctR Ata =, ol FEFAT ST F
A wiapgd Aol el gh 2he 7bal g)#} (facet grains) Eol
el ZARE] 2delA Hele M Pl dx)ge

4.2 B

Zelzuls BE AN E Alg5le glelE B 4t
A pukg FabA] A el ohE AAd, Z9
A, ERAR7E B4 2R A3 o2 22 AES S
Fa d 4 Agdch

1) Z3)zvl gl&zala) wheet 4507, WhE7]AE] R
=112 223 r.f. power 30W o4 w24 AH4Je) Hof
& = bS] dhebg olg o o

2) G3eEAe vis] Eef=e} FeFAye s g4y
s uiete] g ko] B} Fdatgdct. :

3) el =H}E Lyt F7Heel ulel YAgH wute] §
wARN7} zhaste o

4) FE2 57} Apdhel npet HAY whele] FuA Ay

7} 7¥s it
5) 28577} U gt $4 siFRAdZer ol

Hals obabel ¥ A 7|7} F7ekodct.

o

1. F.J. Yusta, M.L. Hichman, and H. Shamlian, “CvVD
Preparation and Characterization of Tin Dioxide
Films for Electrochemical Application,” J. Mater.
Chem., 7(8), 1421-1427 (1997).

2. E. Shanthi, V. Dutta, A. Banerjee, and K. L.
Chopra, “Electrical and Optical Properties of
Undoped and A ntimony-doped Tin Oxide Films,” J.
Appl. Phys., 51 (12), 6243-6251 (1981).

3. J. Kane, H.P. Schweizer, and W. Kern, “Chermical
Vapor Deposition of Antimony-doped Tin Oxide
Films Formed from Dibutyl Tin Diacetate,” J.
Electrochem. Soc., 123 (2}, 270-277 {1976} .

4. J. Bruneaux, H. Cachet, M. Froment, and A.
Messad, - “Structural, Electrical, and Interfacial

Properties of Sprayed SnQ, Films,” Alecirochemica
Acta, 39(8/9), 1251-1257 (1994).

5. D. Belanger, J.P. Dodelet, B.A. Lombos, and J.I.
Dickson, “Thickness Dependence of Transport
Properties of Doped Polycrystallne Tin Oxide
Films,” J. FElectrochem. Soc., 132(6), 1398 - 1405



530

10.

YA A10d A8F (2000

(a)

200,00 o

(e)

Fig. 6. AFM images (1zm x 1pm) of the Sb-doped SnQ:; films by PECVD at different film thick-
nesses (a) 520A, (b} 13504, (c) 54004, (d) 10800A, and 16500A. The deposition temperature,

input gas ratio, and r.f.power were constant at 450°C, R=1.12, and 30W during deposition.
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