Characterization of inductively coupled Ar/CH4 plasma using tuned
single langmuir probe and fluid simulation
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An inductively coupled plasma source driven by 13.56MHz was prepared for the deposition of aC:H thin
film. Properties of the plasma source are investigated by fluid ssimulation including Navier-Stokes equations and
home-made tuned single Langmuir probe. Signal attenuation ratios of the Langmuir probe at first and second
harmonic frequency were 13.56Mhz and 27.12Mhz respectively. Dependencies of plasma parameters on process
parameters were agreed with simulation results. Ar/CH4 plasma simulation results shown that hydrocarbon
radical densties have their lowest value at the vicinity of gas feeding line due to high flow velocity. For input
power density of 0.07W/cm3, CH radical density qualitatively follows electron density distribution. On the
other hand, central region of the chamber become deficient in CH3 radical due to high dissociation rate
accompanied with high electron density. The result suggest that optimization of discharge power is important
for controlling deposition film quality in high density plasma sources.

Keywords: Inductively coupled plasma, Ar/CH4, plasma fluid simulation

HSIMUMES AIBSI0 HXIE WAy wAK 0|
W HiFHLIST AMerY Mol T3 §F

SPGB AE A, SO PR Y e SEERS Yo Kokt 5o 34U AT gl

PR ST PR A R i A

RESS] A9 B A7 ARET Uek. AT GE WAES AL WAKAERLAL TS
o} A

o A1elo] A7k gro] of3) uigiol Merg ol Wolaichis why
B ool Al WAy aste] W ujAUZE ST AP nAstT) o] WAgT Y
A2}= indium-tin-oxide (ITO) ¥ =of 23 22 WL E5 AP AAZE 2 2 tungsten oxide(WO3)Z 1}
5,6,11,12-tetraphenyltetracene(rubrene) 7} =3 ¥ N,N’,-bis-(1-naphthyl)-N,N’ -diphenyl 1- 1’ -biphenyl-4,4’ -diamine
(NPB)S= AR&3to] A= ITOE %ELSE NPBE AEe+45SE, DPVBIE WEFTOE,
4,7-diphenyl-1,10-phenanthroline(BPhen)-& % X , 1, 2, == 3 wt% rubrene Ejiil
NPBE Ast 302, Ligk AAFdAdsoR, Alg &3 4502 247 Asstan. dstys
2 AMgE NPBEO| ribrene E%wrb wsislel wWalgslgaste] W WAYSS %mowu}.
rubrene =W ¥ NPBZ oA WHgshl bl whgs v WS shgrle] ofa) W AES 1 2, NPB
ol =F & rubrene =F FE7F SUMEE 24 ARWEet 9Y|7F ST
This research was supported by Basic Science Research Program through the National Research Foundation
of Korea (NRF) funded by the Ministry of Education, Science and Technology (2013-016467).

Keywords: 7]8rg4%}, ds44

ofp

ELPUIREIS D

LI B |

[z6vik

=i

[ehSisliie [BieZix

Ml 49 3 SHAI%ENL

143





