What is clai Lis:

CLAIMS

1. A faceplate-formethod of processing substratesa substrate, comprising:

positioning a bedy—formed—fromsubstrate on a heatersubstrate support, the
substrate support disposed in a processing volume of a processing chamber;

flowing a processing gas comprising a hydrocarbon gas and a diluent gas into the

processing volume, the diluent gas comprising H2, wherein a ratio of the H2 to the

hydrocarbon gas in the processing gas is between about 0.5:1 and about 1:10;

maintaining the processing volume at a processing pressure less than about 100

mTorr;

igniting and maintaining a deposition plasma of the processing gas by applying a

first power to one of one or more power electrodes of the processing chamber;

maintaining the substrate support at a processing temperature less than about
350 °C;

exposing a surface of the substrate to the deposition plasma; and

depositing an_amorphous carbon layer and-an—electrodeon the surface of the

substrate, the deposited amorphous carbon layer;-wherein-_having a film stress with an

2. -The faceplatemethod of claim 1, furthercomprising-an-electrode-disposed-within
the-electrodelayerwherein the deposited amorphous carbon layer has a density of more

than about 1.8 g/cm?.
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4—Thefaceplatemethod of claim 1, wherein the bedy-comprises-a-ceramic-materiak

deposited amorphous carbon layer has a Young’s modulus of more than about 50 GPa.

héafeepbye#aqd—the—eleetrede—layer—.

4. The method of claim 1, wherein the deposited amorphous carbon layer has an

absorption coefficient (optical K) of less than about 0.15 at a wavelength of about 633

nm.

5. The method of claim 1, wherein the deposited amorphous carbon layer has a

density of more than about 1.8 g/cm3, a Young’s modulus of more than about 50 GPa,

and an absorption coefficient (optical K) of less than about 0.15 at a wavelength of about
633 nm.

6.
+——The faceplatemethod of claim 1, wherein the bridge-is-a-thermal-choke-and-has

pertion—hydrocarbon gas comprises one of CH4, CoHz, CsHs, CaH1o0, CoH4, C3Hs, CaHs,

CsH10, or a combination thereof.

8.

7. The method of claim 6, wherein a ratio of hydrocarbon gas to diluent gas is
between about 1:10 and about 10:1.

8. The method of claim 6, wherein the processing temperature is less than about
100 °C.

9. The method of claim 8, wherein the processing pressure is less than about
20 mTorr.
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10. The method of claim 9, wherein each of the one or more power electrodes are part

of the substrate support.

11. The method of claim 10, wherein the first power is an ac power between about 0.7
W and about 11.3 W per cm? of a substrate receiving surface of the substrate support,

wherein the first power has a frequency between about 350 kHz and about 100 MHz.

12. The method of claim 11, further comprising applying a second power to one of the

one or more power electrodes, wherein the second power is an ac power between about

0.14 W and about 11.3 W per cm? of the substrate receiving surface of the substrate

support, wherein the second power has a frequency between about 350 kHz and about

100 MHz, and wherein the frequency of the first power is different than the frequency of

the second power.

13. A faceplateformethod of processing substratesa substrate, comprising:
positioning a bedysubstrate on a substrate support, the substrate support disposed

in a processing volume of a processing chamber;

flowing a processing gas comprising a hydrocarbon gas and a diluent gas into the

processing volume, the diluent gas comprising Hz, wherein the-bedya ratio of the Hz to

the hydrocarbon gas in the processing gas is between about 0.5:1 and about 1:10;

maintaining the processing volume at a processing pressure less than about
20 mTorr;

igniting and maintaining a deposition plasma of the processing gas by applying a

first ac power to one of one or more power electrodes of the substrate support, wherein

the first ac power is between about 0.7 watts and about 15 watts per cm? of a substrate

receiving surface of the substrate support;

maintaining the substrate support at a processing temperature less than about
100 °C;

exposing a surface of the substrate to the deposition plasma; and
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depositing an amorphous carbon layer on the surface of the substrate, the

deposited amorphous carbon layer having a film stress with an absolute value less than
about 500 MPa.

14. The method of claim 13, wherein the hydrocarbon gas comprises: one of CH4
C2H2, CsHs, CaH10, C2H4, C3Hs, CaHs, CsH10, or a combination thereof.

15. The method of claim 13 further comprising applying a second ac power to one of

the one or more power electrodes of the substrate support, wherein the second ac power

is between about 0.14 W and about 7.1 W per cm? of the substrate receiving surface of

the substrate support, wherein the first ac power and the second ac power each have a

frequency between about 350 kHz and about 100 MHz, and wherein the frequency of the

first ac power is different than the frequency of the second ac power.

16. A carbon hard mask, comprising:

an amorphous carbon layer disposed on a surface of a substrate, wherein the

amorphous carbon layer has a density of more than about 1.8 g/cm3, a Young’s modulus

of more than about 50 GPa, a film stress with an absolute value less than about 500 MPa,

and an absorption coefficient (optical K) of less than about 0.15 at a wavelength of about
633 nm.

17. The carbon hard mask of claim 16 wherein the amorphous carbon layer has a

plurallty ofape#tu%es Qenlng formed th%eagh—ﬂ%e—bed—y—haww—a—ﬂm—eﬂd—and—a—seeeﬂé




of the each of the plurality of apertures—openings have a height to width ratio of more
than about 2:1.

H—

18. The faceplatecarbon hard mask of claim 817, wherein each-of the-electrodelayer;

the height to width ratio of one or more of the heatertayerand-the-grounding-tayerare
formed-from-a-ceramic-materialplurality of openings is more than about 10:1.

4219. The faceplatemethod of claim 81, wherein a-heateris-disposed-inthe-heaterlayer;

andthe processing temperature is less than 0 °C.

The method of claim 5, wherein the thermal-chokelimits-the-heatiransferfrom-the

wherein each of the plurality of openings have a height to width ratio of more than about
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