CLAIMS

1. A plasma processing system for processing at least a substrate with plasma, said
plasma processing system comprising:

a first electrode, wherein said first electrode is a non-substrate bearing
electrode;

a first ground plate configured to surround the first electrode, such that the first
ground plate extends away from a center of the first electrode, and the first ground plate
disposed at a physical separation from the first electrode;

a second electrode, said second electrode being different from said first
electrode, said second electrode being configured for bearing said substrate, wherein the
first electrode has a diameter that is smaller than a diameter of the second electrode;

a second ground plate configured to surround the second electrode, such that
the second ground plate extends away from a center of the second electrode, the second
ground plate disposed at a physical separation from the second electrode, the plasma
during processing is defined between the first electrode and the second electrode and the
center of the first electrode and the center of the second electrode are substantially
aligned with one another, and wherein an interior diameter area of the first ground plate
is disposed over the second electrode; and

a first signal source coupled with said first electrode and configured to provide
a nonsinusoidal signal to only said first electrode for controlling ion energy distribution
at said substrate when said substrate is processed on said second electrode in said
plasma processing system, said non-sinusoidal signal being periodic;

wherein the second electrode, if coupled to another signal source, is configured
to receive only a sinusoidal signal from the another signal source, and

wherein said first signal source is configured to provide a periodic signal to
said first electrode for applying said non-sinusoidal signal to said substrate, said

periodic signal provided from said first signal source, including at least a first set of
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periodically ramped portions, each ramped portion of said first set of periodically
ramped portions having a positive slope.

2. The plasma processing system of claim | further comprising:
a dielectric layer disposed between said first ground plate and at least a portion
of said first electrode for electrically isolating said first electrode from said first ground

plate.

3. The plasma processing system of claim 1 wherein said second electrode is
disposed opposite to said first electrode such that said substrate is disposed between said

second electrode and said first electrode.

4. The plasma processing system of claim | further comprising a second signal
source coupled with said first electrode and configured to provide a sinusoidal signal to

said first electrode for generating said plasma to process said substrate.

5. The plasma processing system of claim 1 further comprising a second signal
source coupled with said second electrode and configured to provide a sinusoidal signal
to said second electrode for generating said plasma to process said substrate.

6. The plasma processmg system of claim 1 wherein said periodic signal

further includes at least periodic pulses.

7. The plasma processing system of claim 6 wherein said nonsinusoidal signal
further includes at least constant negative portions between said periodic pulses for

attracting positive ions in said plasma processing system.

8. The plasma processing system of claim 1, wherein when the DC blocking
capacitor reduces parasitic and series capacitance, which increases -efficiency in
controlling the ion energy distribution at said substrate, when present on the second

electrode.
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0. The plasma processing system of claim 8, wherein no electrode shield of

said first electrode is required between the first electrode and the first ground plate.

10. A plasma processing system for processing a substrate with plasma, said
plasma processing system comprising:

a first electrode, wherein said first electrode is a non-substrate bearing
electrode;

a first ground plate configured to surround the first electrode, such that the first
ground plate extends away from a center of the first electrode, and the first ground plate
disposed at a physical separation from the first electrode;

a second electrode, said second electrode being different from said first
electrode, said second electrode being configured for bearing said substrate, wherein the
first electrode has a diameter that is smaller than a diameter of the second electrode;

a second ground plate configured to surround the second electrode, such that
the second ground plate extends away from a center of the second electrode, the second
ground plate disposed at a physical separation from the second electrode, the plasma
during processing is defined between the first electrode and the second electrode and the
center of the first electrode and the center of the second electrode are substantially
aligned with one another, and wherein an interior diameter area of the first ground plate
is disposed over the second electrode; and

a first signal source coupled with said first electrode and configured to provide
a non-sinusoidal signal to only said first electrode for controlling ion energy distribution
at said substrate when said substrate is processed on said second electrode in said
plasma processing system, said non-sinusoidal signal being periodic;

wherein the second electrode is coupled to another signal source for providing
a sinusoidal signal from the another signal source;

wherein the first electrode having the diameter that is smaller than the
diameter of the second electrode defines a first area ratio of an area of the first electrode
to an area of the second electrode is sized to a first duty cycle of a sinusoidal signal duty

cycle supplied to the second electrode;

15



wherein a second area ratio of an area of the first electrode to an area of the
second electrode is sized to second duty cycle of a sinusoidal signal duty cycle supplied
to the second electrode, wherein the second area ratio is greater than the first area ratio
for when the second duty cycle of the sinusoidal signal duty cycle supplied to the
second electrode is greater than the first duty cycle; and

wherein said first signal source is configured to provide a periodic signal to
said first electrode for applying said non-sinusoidal signal to said substrate, said
periodic signal provided from said first signal source, including at least a first set of
periodically ramped portions, each ramped portion of said first set of periodically
ramped portions having a positive slope.

11. The plasma processing system of claim 10, further comprising,
a blocking capacitor, said blocking capacitor being a direct current (DC)
blocking capacitor and is positioned between said first electrode and said first signal

source, wherein said blocking capacitor is separate from said first electrode.

12. The plasma processing system of claim 10, wherein said periodic signal
further includes at least periodic pulses.

13. The plasma processing system of claim 10, wherein said nonsinusoidal
signal further includes at least constant negative portions between pulses of said

periodic signal for attracting positive ions in said plasma processing system.

14. A plasma processing system for processing a substrate with plasma, said
plasma processing system comprising:

a first electrode, wherein said first electrode is a non-substrate bearing
electrode;

a first ground plate configured to surround the first electrode, such that the first
ground plate extends away from a center of the first electrode, and the first ground plate
disposed at a physical separation from the first electrode;

a second electrode, said second electrode being different from said first
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electrode, said second electrode being configured for bearing said substrate, wherein the
first electrode has a diameter that is smaller than a diameter of the second electrode;

a second ground plate configured to surround the second electrode, such that
the second ground plate extends away from a center of the second electrode, the second
ground plate disposed at a physical separation from the second electrode, the plasma
during processing is defined between the first electrode and the second electrode and the
center of the first electrode and the center of the second electrode are substantially
aligned with one another, and wherein an interior diameter area of the first ground plate
is disposed over the second electrode; and

a first signal source coupled with said first electrode and configured to provide
a nonsinusoidal signal to only said first electrode for controlling ion energy distribution
at said substrate when said substrate is processed on said second electrode in said
plasma processing system, wherein said first signal source is configured to provide a
periodic signal to said first electrode for applying said non-sinusoidal signal to said
substrate, said periodic signal provided from said first signal source, including at least a
first set of periodically ramped portions, each ramped portion of said first set of
periodically ramped portions having a positive slope;

wherein the second electrode is coupled to another signal source for providing
a sinusoidal signal from the another signal source;

wherein said nonsinusoidal signal further includes at least constant negative
portions between pulses of said periodic signal for attracting positive ions in said

plasma processing system.

15. A plasma processing system of claim 14, wherein when a sinusoidal signal
having a first duty cycle is supplied to the second electrode, the first electrode having
the diameter that is smaller than the diameter of the second electrode defines a first area
ratio of an area of the first electrode to an area of the second electrode, and said first
area ratio is sized to said first duty cycle of said sinusoidal signal supplied to the second

electrode.
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16. A plasma processing system of claim 15, wherein when a sinusoidal signal
having a second duty cycle is supplied to the second electrode, a second area ratio of an
area of the first electrode to an area of the second electrode is sized to said second duty
cycle of said sinusoidal signal supplied to the second electrode, wherein the second area
ratio is greater than the first area ratio for when the second duty cycle of the sinusoidal

signal supplied to the second electrode is greater than the first duty cycle.

17. The plasma processing system of claim 14, further comprising,
a blocking capacitor, said blocking capacitor being a direct current (DC)
blocking capacitor and is positioned between said first electrode and said first signal

source, wherein said blocking capacitor is separate from said first electrode.

18. The plasma processing system of claim 14, wherein said periodic signal

further includes at least periodic pulses.
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