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Surface Wave Plasma Etching Equipment “4010”

by
Toshi Hayami / Manager, Surface Wave Plasma Sec., Semiconductor Equipment Div,

Synopsis

The small feature size of semiconduclor devices makes stvong demands on the processing capability of dry
etching technology, Surface- Wave-Coupled Plasma (SWP) with superior process performance for the small feature
size of semiconductor devices and with the advaniage of easily making the generated plasma layge and uniform
has been developed for oxide efching by Sumitomo Melal Industries, Lid.. We are preparing to bring this sysiem

to market and lo accept orvders.

1. Equipment

The system view is shown in Photo 1, the cham-
ber components are shown in Fig. 1,and the system
layout is shown in Fig. 2.

(1) Surface wave coupled plasma source that easily
permits high density and large area plasma genera-
tion.

(2) Plug-in type multiple chamber that offers high

reliability and easy maintenance.
(3) Object oriented high performance software.
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Fig. 2 System layout

2. Features of Surface Wave Coupled
Plasma

Table 1 shows the pressure region where etching
is possible.
(1) Can be used over a wide pressure range from
low pressure to high pressure.
(2) Large areas can be easily covered by expanding

the dielectric line.

Table 1 Pressure region where etching is possible

SWP Plasma Generation Capability

3. Process Performance (at a pressure of
20mTorr)

Photo 2 shows the profile after contact hole
etching.
(1) Etching rate
High speed etching is possible. (BPSG inside the
hole:>8 000/min)
{(2) Profile: Good profile can be obtained even in
very small contact holes.
{3) Uniformity: 3 to 8%
(4) Selectivity to photoresist : 15 to 20

Selectivity to silicon : >50

4. Conclusions

Surface wave coupled plasma is applied to dry
etching of semiconductors as a new plasma source
that has not so far been used, and its superiority is
becoming dstablished.

From now on, one of its abvantages —large area
— is to be realized and we are planning to promote

the development of 300mm equipment.
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Photo 2 Profile after contact hole etching
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