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Project Goals

1. Optimize and Characterize ICP Etching /A

2. Silicon Oxide Etching ; __
¥,I Alumlnum Nltrlde Etchlng mesce.wisc.cdu/ faciltcs, trionphantom.jpg

2, Sinii-ilate the Effects of Non-Ideal Etch Profiles
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ICP Characterization
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Fabrication Steps

Photo-Resist
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N Platinum
Silicon
Substrate
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ICP Characterization

Etch mask

Anisotropic  Isotropic

http:// Q‘ﬂ\bw.el—cat.com /images/silicon_etching.gif
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Substrate Layer to Be

Etched

Side-Wall Sloping
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Oxide Etching

Etch Rate vs. RIE Power (SpOx)
50sccm CF4, 100mT, 500W ICP

——Photo Resist
I - Oxide

Flow: 50sccm

ICP: 500W
RIE Power (W)150  Selectivity: 1:3 (Sputtered)
1:4 (PECVD)
- Oxide Rate: 50nm/min (SpOx)
35nm/min (PECVD) !
. Etchant: CF4 '
 Masking Layer: Photo-Resist
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AIN Etching

BCl3: 25scecm

Cl2: 25sccm Ar: 10sccm
RIE: 50W 1CP: 500W

 Selectivity: 4:1 (SpOx) .
AIN Etch Profile 6:1 (PECVD OX)
(SEM Micrograph) AIN Rate: ~200nm/min :

- Etchant: BCl, Cl,and Ar
- Masking Layer: Oxide
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Figures of Merit

Typical Admittance Plot .
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Simulation Methods

. COMSOL Multiphysics (Piezo Plane-Stress) |

LLoss Factor Damping (n=1/1000)
Applied Voltage Amplitude: 1Vpp
P}afglum Thickness: 200nm

(

0% Coverage on Multi-Fingered
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Mode Shapes
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1-Fingered

3-Fingered

5-Fingered
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Frequency Shift vs. Sidewall Angle

One Finger Three Fingers
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kt? vs. Sidewall Angle

One Finger Three Fingers
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What’s Left

1. Optimize ICP Etching

ﬂ\a Oxide Etching — Want Higher Etch Rates
| i Without Sacrificing Selectivity

b. Aluminum Nitride — Try to Optimize
Etching Profile
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