[= &) #TAa=)
Korean Journal of Materials Research
Vol 10, No. & (2000)

Low-k Polyimideide] S5 4 48 938 2zt 71¢ dF

T34 - 4L - Az
oyt m A ast

A Study on the Etching Technology for Metal Interconnection on Low-k Polyimide

Hosung Moon, Sang-Hoonr Kim and Jinho Ahn
Department of Materials Engineering, Hanyang Universily, 17 Haengdang— dong, Seongdong- ku, Seoul 133- 791, Korea

(2000 14 224 g, 200013 649 249 HFFAHE L)

x F  AYE 27} v o)A P4, 25 power consumption, crosstalk®} interconnection delay S& 7baAl
7171 A8 8i0; thalel AfA Abpe) Hgo] TAFHe A L BB e, A4 A4 S ddn a2 $e Eelolns
o) Azt 4ol 0,/5Fs 7h27h v] X 4 A7stgnt. Eeelu=e] AZ-§& SF, 7h2 9] Hrlel] wa} 428} hydrocarbon
E2v] 219 W& Ashe W DA B4 fluorine H3HE2 YA 2l 2k wadl, 7B ATe] Ay Frhe 24
Had FA% 9 A% TAE 7MY £, 2o 29| ST, 7hx HvH= Az topography o] vlhalsgc), Eajelu)n Ajtg
##] 8i0, hard mask AH&-2& Abx Ze}RR} A7 slol A Eata o] gic} (Hu]-30). o] O,/SFs 7ha AL Az defuls
A2 AzpA1A Heict. o2 2ARE 7|22, 1-2m A 713 Pl 26109 42hg %S e 4 s

Abstract For further scaling down of the silicon devices, the application of low dielectric constant materials instead of
silicon oxide has been considered to reduce power consumption, crosstalk, and interconnection delay. In this paper, the
effect of O./SF, ptasma chemistry on the etching characteristics of polyimide-one of the promising low-k interfayer
dielectrics-has been studied. The etch rate of polyimide decreases with the addition of SFs gas due to formation of
nonvolatile fluorine compounds inhibiting reaction between oxygen and hydrocarbon polymer, while applying sub-
strate bias enhances etching process through physical attack. However, addition of small amount of SFe is desirable for
etching topography. SiO; hard mask for polyimide etching is effective under Q. plasma etching(selectivity ~30), while
0./ SFs chemistry degrades etching selectivity down to 4. Based on the above results, 1-2:m L&S PI2610 patterns were

successfully etched.
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Fig. 1. Etch rate of P1-2610 as a function of gas composition in
0./SFs ECR plasma.
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Fig. 2. Relative oxygen and fluorine atom intensity measured
by OES as a function of gas composition in 0./SF; ECR plasma.
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Fig. 3. Infrared spectra of PI-2610 exposed to SFs plasma.
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Fig. 4. XPS spectra of PI-2610 exposed to SFs plasma (a)
widescan spectrum, (b) Cls spectrum.
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Fig. 5. SEM photographs of etched PI- 2610 as a function of gas composition in O./SFs ECR plasma.
Microwave power: 800W, substrate bias power: 150W, working pressure: 5mTeorr, total flow rate: 15scem.
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Fig. 6. Etch rate of PI-2610 as a function of gas composition in
0:/SFs ECR plasma at different microwave power. Substrate
bias power; 150W, working pressure: 5mTorr, total flow rate:
15scem.
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Fig. 7. SEM photographs of etched PI-2610 as a function of microwave power at different gas composition.
Substrate bias power: 150W, working pressure: 5SmTorr, total flow rate; 15scem.
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Fig. 10. Relative oxygen atom intensity measured by OES as a
function of gas composition in 0./SFs ECR plasma at different
substrate bias power.
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Fig. 8. SEM photographs of etched PI-2610 as a function of
substrate bias power. Microwave power; 800W, working pres-
sure: dSmTorr, O flow rate:; 15sccm.
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Fig. 9. Etch rate of PI-2610 as a function of gas composition in
0./SF:; ECR plasma at different substrate bias power. Micro-
wave power: 800W, working pressure: 5mTorr, total flow rate:
15scem.
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Fig. 11. SEM photograph of etched PI-2610. Microwave power:
1200W, substrate bias power: 150W, working pressure: bmTorr,
0 flow rate: 15sccm,
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