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Effects of O2 Gas Addition to Etching of Platinum Thin Film
by Inductively Coupled Plasmas
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Abstract - The highest etch rate of Pt film
was obtained at 10% Cl12/90% Ar gas mixing
ratio in our previous investigation. However,
the problems such as the etch residues(fence)
remained on the pattern sidewall, low
selectivity to oxide as mask and low etch slope
were presented. In this paper, the etching by
additive Oz gas to 10% Cl2/90% Ar gas base
was examined. As a result, the {fence-free
pattern and high etch slope was observed and
the selectivity to oxide increased without
decreasing of the etch rate. And the reasons for
this' phenomenon was investigated by XPS
(x-ray photoelectron  spectroscopy) surface
analysis and plasma characteristic.
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1% 4. The spectra of O s narrow scan by
XPS surface analysis at various ratio
of additive O, gas
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29 5. The spectra of Pt 4f narrow scan by
XPS surface analysis at various ratio
of additive O, gas

28 5% XPS narrow scand B EAME pt 4f
gol2e O, 7k& F7bRel BE WS vehd oYz
olty, Hzsix e WF WM H2E FolA (a)
= 71eV R 74.4eVel AY IS 2e AWAQ
Pt 4fel Mol2g ‘iebdth. @W 10% Cl2/90% Ar
7bx Eguz A2e 93 dete] FAQM ¥2E o
o= (b)E (a)o} HlEl B2 2Y U FHE olF
AGee ¥ & 9. o Pi-Cl AY) I F
4¢ g vt gk 0, shael Hrtel wepd o]
A gA 3 R 2 olgsed ole Pt-Cl
Aol 0p 7h& Avlel Gakd A 2% Abgal ol &
2 BosolAn 0y 49 Azs YA BT

21§ 6. The cross sectional SEM photographs of Pt
films etched by 5% additive O;, under 10%
Cl/90% Ar

28 62 10% Cl/90% Ar 7t Eguld} 0p 7hA
€ 5% 7MY EelzclE ol g AAP Ags o
g vehd Aotk Y& BY 50nm FAY Ay
ol #g wet Ao ol sl AAY 5 ded. e
Astetel dig Azt FrhER & vEdg. a9

3, 10% Clp/90% Ar 7t22 HZ4¢ A¥dAN & &
ALE HE Zelel A G4 EASA YUt =P
Az A 944 ¢ 60°2 FEHAESS 9T 5+ A
=3

4.8 E

B d3dxe ICP 4% BZYE ALSE 10 %
Cla/90% Ar 7t E&zutd Op 712§ A7MAA
w3 wiorel Azke Fesigti. Op shas] Y]
F/1g4% WE 4oty 47 &5 FF8 Fag @
B, Agetd 4@ A9 FAEE gAsAT. 59
{5% Oz + 95%(10% Cl2/90% Ar)} 7t E¥vid]
Me Az 59 zage]l A9ulE ¥4 AZ + YA
ok wok ol g2 2N FRF SEM ARE B
#HA, 0p 728 HsMge wE Pi-Cl 3}9E ¥E
47t 258 AZA P AL Biel AAIR B
Aol 2zt AN 23 84 H392S 82 §Hd.

[C i}

(1) K. Nishikawa, Y. Kusumi, T. Oomori, M.
Hanazaki and K. Namaba, “Platinum Etching
and Plasma Characteristics in RF Magnetron
and Electron Cyclotron Resonance Plasmas,”
Jpn. J. Appl. Phys., Vol. 32, p. 6102, 1993

(2) ¥, FRY, 30, A¥F, 29, 'ICPI 4%
Pt gete] 4zt vishlFe) #P |7, AAFYY =8
2, A 34%, DH, p. 27. 1997

(3) #dE, MY, ABE, AAF, ICPE oL@
Ar/HBr/Cly 7t2old #E dete] A2 43" dad
7183 A el =23, 1998

- 772 -



