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Abstract

Polyimide (PI) films have been studied widely as the interlayer dielectric materials due to a low
dielectric constant, low water absorption, high gap-fill and planarization capability. The polyimide film
was etched using inductively coupled plasma system. The etching characteristics such as etch rate and
selectivity were evaluated at different CF4/(CF4+02) chemistry, The maximum etch rate was 8300
A/min and the selectivity of polyimide to SiO; was 59 at CFy/(CF+Qs) of 0.2, Etch profile of
polyimide film with an aluminum pattern was measured by a scanning electron microscopy. The
vertical profile was approximately 90° at CFo/(CF4+Oz) of 0.2. As 20% CF4 were added into O: plasma
from the results of the optical emission spectroscopy, the radical densities of fluorine and oxygen
increased with increasing CF4 concentration in CF4/Oz from 0 to 20%, resulting in the increased etch
rate. The surface reaction of etched Pl films was investigated using x-ray photoelectron spectroscopy.
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Fig. 1. The etch rate of polyimide and selecti-
vity of PI to PR and SiO; as a func-
tion of CFy/ (CF4+Q2) gas mixing ratio.



HjE 12013 PIg} Si0:8] A#uiE 59019 o
ARz Re PRECE SiOw) vtazz Agsio
I gadv

a9 2% CFy 7t ¥hulel @& Felznle 4
B8 OESE %3t &4 ¢ gtoith PI wrehel 4
Zt RABEN F2 CO, CO & T HEA A
B AYE A% Ol ALEEHA T CFy 20% A7)

F (704 nm)

02 P

o0

o wn 2 60 80 100
CF,{ %]}

a® 2. CFy 7k B4 ©E At &g A7)
Fig. 2. Relative optical signal intensity as a
function.. of CF4/(CF4+02) gas mixing

ratio.
C(ls)
ogy)
(1) as dop Si@)si(2p)
M ;
3)0,0uty
N R S ST
@) 0/CF =37
) 0,/CF =518 Fe)
(5)CF, Only

1200 10000 800 600 - 400 200 4
Binding Energy(eV)

a# 3. PI #9ke] XPS wide scan Spectrum.

Fig. 3. XPS wide scan spectra of PI film
surface etched under CFy/(CF4+Q2) gas
mixing ratio.
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Fig. 4. Cis XPS narrow scan spectrum of (a)
Pl film surface before etch, (b) etched
PI thin films surface with O2/CF=8/2
and (c) etched PI thin films surface
with CF4 gas only.
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Fig. 5. Cross-sectional SEM profile of etched
Pl thin film with CFs/(CF4+02) gas
mixing ratio of 0.2.
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