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Study on Properties Change of a-C Thin Film by N2 Plasma Treatment

FHE K Y. Lee’, S. Honda®, M. Katayama®, K. Oura’
(Jeong-Tak Ryu'®, K. Y. Lee®, S. Honda®, M. Katayama®, and K. Oura?

Abstract

Amorphous carbon (a-C) films have been deposited on Si(100) substrate using RF magnetron
system in order to investigate the electron field emission properties. The a-C films were treated by N
gas plasma at room temperature. Surface morphologices and structural properties of the a-C films
before and after N2 plasma treatment were observed by scanning electron microscopy and Raman
spectroscope, respectively. Structural properties and surface morphology of the a-C films were changed
by N plasma treatment. The emission properties can be improved by the plasma treatment according
to the contents of nitrogen on the a-C films which is varied by plasma treatment time. Before the
plasma treatment, the a-C films are found to have a threshold field of 14 V/um , but the a-C film
treated by N2 plasma for 30 min exhibit threshold field as low as 6.5 V/um.

Key Words :
spectroscopy, XPS

.M E

2 tjolelZ = DLC(diamond-like-carbon),
C(amorphous carbon), CNT(carbon nanotube) %

7 2e 82 #d A8 ARTE HopilA #
< #AE o YrH12) olE waA v A
REL SAARAS B4 altstAd og <t
AR, 7NAA AR, Hold dAEg T 4
54 /HAT 7] WEe Zye $gRobE vt
@ gk PHEAHS SEEoEE 9k Edz]

B[3,4], SAW(surface acoustic wave 23
Agulol A[5]5 3 L& 7AAH HAEE o)&3

i
o,

1. U7 disn dESANE MAEHESEHE
(S diA Mg delzl 15)

2. Osaka Univeristy

a. Corresponding Author : jryu@daegu.ac.kr

LRt - 2004. 7. 16

1xt AAF D 2004. 10. 12

AlAbet® @ 2004. 10. 21

s

Plasma treatment, Amorphous carbon, Field emission, Scanning electron microscopy, Raman

a5 m

2P X koA 2o o o A

A 2 BAdo} AA d3tEck RF power?l %7}
%39 morphologys WA Tz}
Z 32

Ho

5 FELES g
Z73t9th 38 Raman 2¥E" EAQME
9 D-band(F2AMaA 2FE sp° 725 YE
= 937t 98 AEsiET 29 G-band(EA
aztolES) ExAE YERhE HA)o] vy
2 =g B2YTH8] o9 o] ojHe A¥
of) vhel g el Wbl niuho)
AARALEELN Fa3 249

J

o BN B M

3
EEEEES



& ok gepd Aeold B AUHSA
Wi wEhe oW PHe Balel EW FoE
WAL oo o o AADAYESYE
de ¢ 9 Ao®

il =S

a-C ®#he RF vladlER 23Ey ALY

(ULVAC MUE-ECO-HC)& AHgste] #z= Atk
[910. 71#e2E 35 Qemd] AFES 7F n-
type Si(100) 7]1#-& A-8-3F ek

waks F3E7] A 718 X}w‘ 2bshekg A A
371 98 HF €9 A& & F ofME, veg,
ZHTAA 289 AHIE ALE 4@3 Al
stk 1 F 71HE AZAA 2~FHEY Al2d
Rl gaAstdrh. <9 e ¥ ARl turbo mole-

cular pumpE AM&3te] 5x107 Torr ©l8tE 7]
g WE U2 Ar TtaE RsAd B F
7h25ke 1x107 Torr7t =
CEEEe Bgzeks 24AR h
W e BeEY 48 11]7‘13} ] 4
min %9 pre-sputteringg ¥3 F B
Faadet. 24
00 nm °}3it}.

YL AT a-C e F3
Zezal Ay ALgd AH 9
E¥& 5x107 Torrolglen, H#bznt HE & Ar

ofN

£ 1.aC ey 3323,

Table 1. Conditions for a-C thin film growth.

RF power (W) 100 W
base preassure (Torr) 2 — 5 x 107 Torr
sputtering pressure (Torr) 1 % 107 Torr
plasma gas N2 gas
target 99.899 % graphite
substrate P-doped n-type Si{(100)
substrate temperature RT
substrate-target distance 140 mm
deposition time 180 min
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plasma treatment.
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. SEM images of a-C films after N2

plasma treatment for (a) 15 min, (b)
30 min, (¢) 60 min, and (d) 75 min.
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films treated with Ny plasma.
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samples treated with nitrogen plasma
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