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Study on Properties Change of a—C Thin Film by N2 Plasma Treatment
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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 Nz 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.
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Table 1. Conditions for a-C thin film growth.

RF power (W) 100 W
base preassure (Torr) 2 —5x 107 Torr
sputtering pressure (Torr) 1 % 107 Torr
plasma gas Nz gas
target 99.999 % graphite
substrate P-doped n-type Si(100)
substrate temperature RT
substrate—target distance 140 mm
deposition time 180 min
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Fig. 1. Raman spectrum after and before N:

plasma treatment.

Wi W@ slskel AL Fehzeh A9 XPS
£4 2%E P A 32 Fekzo 29
A BEAAE Behzek A2 Aol He A
peak’t Z7HHe ¥ Utk 2Eu A& Fo=
sl A 708 dstel A 5% sl ZA
&8 ¢ 4 AT 15% Fehzv A W A
$ o 3 % AA7t $HE VH 45% HAD %
wel Aol o 8 %9 A&7t FAH vk
283 708 AGY W A % 6 %) Ax
b gasol Atk €714 Ah ezt AP A
7o) Aol goE B7sn A& FHFol i
@ olfe Thest 2ol el stk 7 A
gepzuiAe Aol oistel Wt sAokd 3
22 dube] 2 £4¢ YA Wk o2 Astel I
afAs dadae el BriEsA =l 3
g Eol Fad Aoz VD o] ARE 1
¥ 3@ANE w7 Ak

Az 2z Azld @ EAY Ju WS

| Nitrogen Peak

70[min]

410 405 400 395
Binding Energy[eV]
28 2. A% EPzvr A AFY XPS BA
A
Fig. 2. XPS after and before N2 plasma
treatment.
#3s7] 9ty SEM 244 s o1y 32

Z2t2n A 168, 308, 60% 283 752 of
& a-C ¥te] SEM ¥4 A& dehdit 2
¥ 3(a)e] 158 EFohzvh Ao wrae A5 &9
A g EAL 2AT F Qo o] FHL =
gzut A7 Mo ek vuse A ML
itk #H ¥ 3o 308 F=ruk Age] of
g vt gl A¢ ofF A2 nAd dAEol
ubet gele] FAHC UdEE #5% £ Ao 2
g 3009 60¥ Fotzvk A wehe] ®HAN
T gA 2R3 F Qlvh a2y 758 FE = A
g 28 3(de A =@ 2YW Fee ¥
bt (9t o FHE Bolx it =7 A
72 BAFHRAE WA G 21T 5 glow
np2] dbgp grEo] o ol o3 ol &4 FHo
= 2 o] Ed. SEM ®4 AA(EREH Ed=
vk g oF 60EZAE dHe R obF HF
mAE dAg FAATIT Aoy, TR ol A



(¢) 60 min, (d) 75 min.
images of a-C films after N:

min,
SEM
plasma treatment for (a) 15 min,
30 min, (¢) 60 min, and (d) 75 min.
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Fig. 4. Field emission properties of the a-C

films treated with N> plasma.
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