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Abstract

In this study we attempted to diagnose the states and properties of plasma generated while
depositing SION thin films using PECVD (plasma-enhanced chemical vapor deposition). The
temperature and density of electron gases formed in a PECVD chamber were measured by Langmuir
probe method. Their values were also estimated under some assumptions we made in this work.
Comparison between experimental and theoretical values of the temperature and density of electron
gases was made. The experimental and estimated results revealed that, as RF power gets higher, the

electron density linearly increases, but that the electron temperature does not vary.
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Fig. 1. Langmuir probe circuit for electron tem-

perature and density measurements.
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Fig. 2. I-V characteristic curve obtained by
langmuir probe measurements.
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Fig. 3. The electron temperature of gases at
varied RF power.
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Fig. 4. The electron density of gases at various
RF power.
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Table 1. Diffusion coefficient for gases.
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Table 6. Calculated and experimental values
of electron density for gases.
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Fig. 5. Calculated and experimental values for
N:O, NH; gases as a function of RF
power.



N:O, NH38 7h2 A S04, 7 dre] oj&H

ZA%E 29, A4 Wt RF #fo) uel 483

o2 #7489, RF 347
A 7rzel oj23s ZejAaL, o) &g s WA
7t FA FtARRE ¥l ARy 7t F7EE
A Heg A2 YdxE Z7sA 4o o9 e
ol@xl9] i HAgaiel @rh o]EXe] HH
£ B9, AgAe Adggr 4 AL Fajolu}
1 orderiol Al dalse gtolth. FHo] BAHE o
23 A AEg 2EE SHEHE Fo 9ER
el kol o] gldlel AWEY B AAPoRH
g3 gel guxol MEgdA Hol AAgH i
o] #olE zhA g aY5dA A LxY o8
2 2827 FAS AL ZE AL BIA9
zdygol HFFE & & Uk

N2O, NHs 7}&olA Az &x9] olEXE HY,
RF %9l & o] HAHoz oESA g1
AL ¢ F A 2429 FLE 239 Fof
1A%t RF #9j2] ¥ale Eyd #dL Heln
31x g¢th RF 98 Z7AM71W AFAleldl A
7 4ol HAE =, olejd ArFe hfEe] 4
2(sheath)o] HAHZE AFdHern AARE] &
Aste dgoE & #HANFe] PAHA gt
Z RF %97} ZF7lstee zhg e "Xl Foi
E AUAY Fhge nisng A 2EE A
o] wizgrt gl

SiION utel Zaa] dAd= FetRelofA e
A exgt AN YEEF RF 39 100 WellA
AAE W 089 eVel 18x10° em™& AHth olE
Ol BAEL WA FHe] dojur AHNA
2349 Y 27 FEIA Foad (2F
AR LEE 18 176 eV, 28 233 eV, 33 448
eVeli, A WEE 13 6867x10° cm™ 23
5214x10° cm®, 38 4.361x10° em™) &H X9
B olE8AE W EHA, SION vt F3A 9
AR L2 089 eV 176 eV Alolg] Fojln
A7 WEE 18x10° em®# 6867x10° cm”
Atole) ghelgtm {38 4 ok

F7tgol A F

3.3d 8

B dFE NoO ¥ NHs Eet2vbel SiON eet
ZEA] WAEe EelRuioAe M dxe A
A LEE A¥Hor 2AdL oBHLE FE
& #FE3gr AR 4xe ¥z LEE A

17

A7} AR A BB =2, Vol 16, No. |, January 2003.

EFet=ute] HHE F3ET, ol FH EgAn
ot wpeh A el BA4E % ¢ dvhk dA 2wt
Z7h8d 24729 AR 2EF5 FrhER
2 ode 344 7lodsly SUgEY w7 F7
A ek NO 2 NHs Eet&vlel oid AE3
ol AnE BW, RF #47t F7rgd oA
Eazul e Az wWEyE A¥gdozn F7E4
I, AR x5 Hss fifle. zEln RF #4
100Wel o, SiON == Faxe Mz £EE
0.89 evVsl 176 eV Alojo] gholal, A WEE
1.8x10" cm™®g} 686710 cm™ Atolel gtelgt:m
#2384 vk

#n g9

[1] 'J. Viard, "Composition-density and refractive
index relations in PECVD  silicon
oxynitrides thin films”, J. of the European
Ceramic - Society, Vol. 17, No. 15, p. 2001,
1997.

(2] HE4, ol 9T, "NO 7h2E AME3te
PECVDE A#d  Oxynitride 99 &4,
A7IAA B =FA, 99, 1%, p. 9, 1996.

[3] M. A. Lieberman, "Principles of Plasma
Discharges and Material Processing”, John
Wiley & Sons, 1994.

[4] Y. Choi, “"Measurement .of electron
characteristics in RF plasma”, A 8¢ =8,
Nuclear Engineering, Hanyang Univ., Seoul,
1997.

{51 T. Kang, "Measurement of charge on dust
particles in a DC glow discharge plasma”,
A&} 3+9]i=8, Mechanical Engineering,
Hanyang Univ., Seoul, 1998.

[61 M. J. Kushner, "A model for the discharge
kinetics and plasma chemistry during
plasma enhanced chemical vapor deposition
of amor phous silicon”, J. Appl. Phys., Vol.
63, No. 8, p. 2532, 1988.

[71 M. J. Kushner, "Simulation of the gas-phase
processes in remote-plasma-activated chemi
cal-vapor deposition of silicon dielectrics
using rare gas - silane-ammonia mixtures”
J. Appl. Phys., Vol. 71, No. 9, p. 4173, 1992.

[8] M. ‘Masi, G. Besana, "Modeling of silicon



J. of KIEEME(in Korean), Vol. 16, No. 1, January 2003.

(9]

[101

{11

nitride deposition by RF - plasma-enhanced
chemical vapor deposition”, Chem. Eng. Sci.,
Vol. 49, No.5, p. 669, 1994.

HAXN, A&AH, B%5F, suA, ‘S22 U
Zelzvld] o3 ©ilrtA AEFAT, AU
HAA e EER, 114, 35, p. 248, 1998,
olAHE, oldZ&, “RF Zek=vl CVD Hd
g dolojEgx wiubel A" HIHR}
Agstd] =83, 114, 73, p. 669, 1998.
HEd, g, s4E, “HA4 Swarm Wl
o3 SiH4 ZEehzvie] Al EE5E H Y
i A" A7 HAA LB =R, 129,
1%, p. 88, 1999



