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Abstract - A new ionized sputtering process was developed to fill small trench or via using additional
ionizing mechanism of sputtered particles from 32 cm AlCu(x =0.5%) cathode target with rotating
magnet,then drawn toward substrate by small negative DC potential. The radial uniformity in RFI mag-
netron sputtering was studied by plasma diagnosis and appropriate RFI coil design to improve it. Optical
emission intensities of excited species, Ar, Ar', Al', Al are measured across the radial direction and
showed close correlation with deposit's bottom to top thickness ratios in trenches and vias of submicron
opening and 1.5 aspect ratio. After increase of the diameter of RF coil from 29 cm to 32 cm and im-
proved the power leading feedthrough symmetry by removal of asymmetric single turn region, there was
an increase of uniformity from 7.5% to 1.5% in bottom to top thickness ratio in 0.6 um vias.
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8| 2. Ar emission intensity distribution in DC, RF, DC +
RF plasma (35 mTorr, 1 kW DC, 1 kW RF).
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12| 4. Thickness distribution obtained at 35 mTorr 1 kW
DC, 1 kW RF, 20 min, AlCu,(0.5 w/o).

= 0.6 en, [kT./m]" [5] 0|22 Zefznho] 48}
1= 0)ge) WuET 2o o] %Eﬂ,*tﬂ% e A
ek golzake] A 5 e ol ws}-& ©l
S+34)e BEE B Y 49} Zol FAH-el 6
cm "ol 2] x}o] 7} (7200A/9000A)0. 2 20%% U
thia glon 92%o] 9% FulAdu o uls)

gadlEstsl A, Aed, A1%, 1997

=
09 BN et
a\
[0 ——o\
.\ v .
-—
0s | / ‘\
2 .
] v
1~
3 o8 v
E v ¢ YV
3
N 25mTorr, 1kW DC, 1kW RF —a— Al
E 044 —eo— Al
g soae Ar
v Ar
0.2 4
0.0

a4

T T
0 2

et
N1

Radius(cm)}

18] 5. OES line intensities at different radial positions at 25
mTorr 1 kW DC, 1 kW RF.
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8] 6. SEM photo of deposits on small via.
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8] 7. Radial uniformity of bottom to top thickness ratios
at different sputtering pressures.
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18 8. Pressure effects on bottom to top thickness ratio.
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