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(571 ABSTRACT

A device for generating plasma for use in semiconductor
fabrication, which includes a first radio frequency excitation
source for outputting a first excitation current having a first
phase and a first amplitude. The device further includes a
second radio frequency excitation source for outpuiting a
second excitation current having a second phase and a
second amplitude and a plasma generating element having a
first end and a second end for receiving respectively the first
excitation current and the second excitation current. More-
over, the inventive device includes a control circuit having
a control input for receiving a user-variable signal indicative
of a desired phase difference between the first phase and the
second phase. The control circuit, responsive to the control
input, outputs a control signal to one of the first radio
frequency excitation source and the second radio frequency
excitation source for controlling respectively one of the first
phase and the second phase, thereby causing an actual phase
difference between the first phase and the second phase to
substantially approximate the desired phase difference. In so
doing, the device becomes essentially an inductive coupling
device when the first phase and the second phase are
opposite in phase. When the first phase and the second phase
are in phase, the device becomes essentially. a capacitive
coupling device. Finally, when the first phase and the second
phase differs by an angle that is between in phase and
opposite in phase, the device becomes a combination induc-
tive and capacitive coupling device.

Nakayama et al. ................ 219/121.43
. Bruce Breneman 23 Claims, 7 Drawing Sheets
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