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Abstract

Polyimide(PI) films have been considered as the interlayer dielectric materials due to low dielectric
constant, low water absorption, high gap-fill and planarization capability. The PI film was etched with
using inductively coupled plasma (ICP). The etching characteristics such as etch rate and selectivity
were evaluated to gas mixing ratio. High etch rate was 8300A/min and vertical profile was
approximately acquired 90° at CF+/(CF4+O2) of 0.2, The selectivies of polyimide to PR and SiO; were
1.2, 5.9, respectively. The etching profiles of PI films with an aluminum pattern were measured by a
scanning electron microscope (SEM). The chemical states on the PI film surface were investigated by
x-ray photoelectron spectroscopy (XPS). Radical densities of oxygen and fluorine in different gas

mixing ratio of Oy/CFs were investigated by optical emission spectrometer (OES).

Key Words : Polyimide, ICP, OES, XPS, SEM

LAME

gyt A &z7b alAds H3 JHEsr Feiz
of wel tjule] oA A|A S RO Wi &&
E2re) b4 e] e Ilet ole) i HY A
Zoln wWE $EEEE Y] g8 A=
] ZastA HAuoh 8 dIYE FAA
AR & Fol7] A3 EH4Y HAE 9%
FAAF &S Sole Ao AAHI ot o
A 3 EA=F Amorphous carbon, Teflon,
SiOF, PI 5] gltt. 2 FAME PI & FALF
7} goe A 9o £E FFgol d3n FHAR
Az 4 A F 498 3EE A3 Uk o
g4 gETRE P4sE 2AdA T HA
Bog 4% A7 AT
B AFoMe PI 9ehe ALgsted gloiA

* 1 Fgistn AxA7)|FEE
(AgAl S4% 22194,
Fax : 02-812-9651
E-mail: cikim@cau.ac.kr)

»+ ! ETRI 812227934

At EHE 0/CFy 5= ZAY E =08 o] 43}
o dotnw HAHsE APt

Azt WA EL 0:9 CFotx Egn) 9 3
of me} 4z £xo] ¥izE gAHFHLH, L2
otel  EElzuldelE  Adslr] 98l optical
emission spectroscopy (OES)E o}-&3&uch 2z
o] %o AEHE SEM 2 o83 A FHI, 4
7% pI dtete] EHE HAEH7) 98 XPSE o
£33

2.4 3

B Ay AHS" 718E 085 -115 Lem 9
pd AE deIHE ALEEUT PIY A& EE
#Esr 98 deT=2H PI/TEOS/Si 8 2
2 e WA PY SiZjddd 1 : 49 H:S0s
H:O0; ¥ 10 : 19 H:O @ HF £33 o]
(deionized water) 2 AH3 F 420 CTolA SiHy
2 0; 7t2E A28 AY #HE5EY (LPCVD:
low pressure chemical vapor deposition) 22 2000
A9 TEOS (tetraethylorthosilicate) %& %38}

- 209 -



gttt TEOS #& & AZF, sol-gelg ©]&3t
o ol&3le] PIEE FASAY 5HY F&4E ¥
sl 80000 A PIY & Z3g AeielAM 2100CH
A 50 BE¢ wolaE I, A4S HE ¢F
oy 3= nt2ag 3 39 ¢F0F =
23+ single target& AFE3t9] f  Anelva
SPF-201B 2% E Al&dol 23t 20000 A3
Hadch

o9} o] Ful® PI ¥atE ICP (Inductively
Coupled Plasma)E °]€3ld 445 3ich &
Age wege 7la EFuE WHSIAIIEN 47
stk =g old W AL WAUES #F3
B7) $8lM A wgE Ay Sezuyd
BE& OESE °)83t9 asiddz, A74dF4
Polyimide #2te] E@ol thsle XPSE o] &3t
ATt

A Zt& T @-step surface profiled ©]&3H4
zR5 o, AzgHe SEM(Hitachi S-800)°]
ol2xdtt. VG Scientific A9 ESCALAB
220-IXL XPS #ulE o] &3] AZAHF PI &
olo] FH S BAsgt old ALE® XPS Fule
250 wattsS] Al K 2 (14866 V) BALE AHE3t .

E L ICP 4z =4,
Table 1. ICP etching conductions of PI films
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Fig. 1. The etch rate and selectivity of PI , PR
and SiO: as a function of gas mixing
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Fig. 2. Relative optical signal intensity as a
function of CF4/(CFs+02) gas mixing ratio.
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Fig. 3. XPS wide scan spectra of Pl surface
etched under CFJ/(CFs+Q) gas mixing

ratio.
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Fig. 4. Before the etch, C 1s spectra of PI Film.
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Fig. 5 After the etch gas mixing O./CF4 =8/2, C 1s

spectra of Pl film.
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