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Abstract — The fluorine doped silicon oxide (SiOF) intermetal dielectric (IMD) films have been of
interest due to their lower dielectric constant and compatibility with existing process tools. However,
instability issues related to bond and increasing dielectric constant due to water absorption when the
SiOF film was exposured to atmospheric ambient. Therefore, the purpose of this research is to study the
effect of post oxygen plasma treatment on the resistance of moisture absorption and reliability of SiOF
film. Improvement of moisture absorption resistance of SiOF film is due to the forming of thin SiO,
layer at the SiOF film surface. It is thought that the main effect of the improvement of moisture
absorption resistance was densification of the top layer and reduction in the number of Si-F bonds that
tend to associate with OH bonds. However, the dielectric constant was increased when plasma treatment
time is above 5 min. In this study, therefore, it is thought that the proper plasma treatment time is 3 min
when plasma treatment condition is 700 W of microwave power, 3 mToir of process pressure and
300°C of substrate temperature.
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Fig. 1. Surface roughness of SiOF films as a function of
plasma treatment time.



100

90

80+

70

601

50

40+

Etch Rate ( A/sec)

30

Fig. 2. Wet

0o 1 2 3 4 5 6 7 8 9

=
i

Plasma Treatment Time (min.)

etching rate of SIOF films as a function of

plasma treatment time.

ol Ao} AZhag Fgat7] 9late] Az Al 104,
A7k g9 A WaksE ellipsometers: o] &ato] 574
=z 100 o
£ g0 =5
S 80 ——Si
B 701
£ 607
3 so]
§40-*ALA.AA‘AAA
o 307
g 207
g
0 100 200 300 400 500 600
Sputter Time (sec)
(a)
@100
< 907 s
5 80 —e—si
® 707
T 60t e o o o o o . - b
§ 501
ég 10 SRR e e S S S S |
g 39
£ 207
2 107 L ee—"
< y . . , .
0 100 200 300 400 500 600

Sputter Time (sec)

(©)

FAY A7e] We K& S

iOF uhuko] =43 269
shed 2} winke] shataizbg-g AYatelut. A Felx
vb A2l st Qe Alie) A9 B Zee of 80
Alsecoloi, SE-gk 2h2: Zekzol HJ2l3k A9 of 10
AlsecE 7} Aslo] L EE)= AEe Helq Q) Eekz
vb Helaha] e AHe] 4 SIOF ubute] 2} o
e PN P
ghutoll wlato] wfg whel Al A7} W ok 42 9t S
et AR Al Ses Aetitgel
Ak e AbA EhEvbel oA SiOF Bhute] g
o} ghobA At vt Wl L}EM At
S o] AbZ %o} A2l SiOF whle] g}sm
&8 Absnte Bk A zhg ) A o] nlsat, o=
A Fezv) A ejet AR e shabA gl 0349‘}@}1}
Aol FelstA wgsld &g vEhll Hlolu

Fig 3¢ AxZ 2ok delg ehee A So)
Zub A Aol ZhzE 1, 34, 1083} Falgh SiOF A
A9l golo] ube 2Ae) WMahE thehy Afolrt. ubat
o] Nzbaiz of 50 A/minolgr}. o] Ao & F
glsol Fehzal elah ke A\He] A4S Bl @

g 100

£ gof =
& 80] ——i
® 707
5 603 L - e
o 507

Eé Oy o e+ -, |

r

s 301
g 207

2 10] oy a4

i i ] , i

0 100 200 300 400 500 600
Sputter Time (sec)
(b)

5 100
a0 et
g 801 — g
® 701
- ey, o
E 60 M
8 501
g L0} U S D S,

Qo h
° 30

‘E 207
2 107

L . . w4

0 100 200 300 400 500 600
Sputter Time (sec)
(d)

Fig. 3. XPS depth profiles of SiOF films with various plasma treatment time (a) no plasma treatment, (b) 1 min, (c) 3 min and

(d) 10 min.
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