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p-GaN

n-GaN

i-GaN

2.0 µm

(I) Deposit Metal on n-p-i GaN (II) PEC Etch
2 mm

0.6 µm

2.0 µm
p-GaN

i-GaN

n-GaN

SEM image of 100 nm Ni mask
deposited on the GaN surface.

SEM image of a 2 µm sidewall
following the PEC etch of the
uppermost n-GaN layer.

Schematic diagram of the epitaxial
layers of the n-p-i GaN growth
with 2 mm x 2 mm metal mask
deposited on the surface.

Schematic of the same structure
following the PEC etch. The upper
n-GaN layer is removed except
under the opaque metal mask.
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(III) Anodic Electrochemical Etch (IV) Bond to Metallic Substrate

2 mm

2.
0 

µ
m

The entire n-GaN area is lifted-off
the substrate and then bonded (Ni
side down) to a separate metallic
substrate.

SEM sideview of the 2 µm
undercut n-GaN layer.

SEM topview of the 2 mm x 2 mm
n-GaN area bonded to a metallic
substrate after lift-off.

Schematic of the structure in the midst of
anodic electrochemical etching. The
upper n-GaN layer is undercut as the p-
GaN layer etches away.
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p-GaN MEMS Fabrication using PEC Etching

Pt Cathode

Aqueous KOH (pH ~14)

UV (Xenon
Arc Lamp)

n-GaN

EC

EV

EF

GaN Electrolyte

n-GaN

p-GaN

Sapphire

p-GaN

Opaque
Mask

Sample Bias
(~ +0.5 V)

Holes drawn
to surface

Holes repelled
from surface

(a)

(b)
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p-GaN Microfluidic Channels

(a) (c)

(b)

Ni/Au Pad

100 µm

9.2 µm

p-GaN
(1µm)

n-GaN
(1µm)

100 µm

10
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m

5 mm

Undercut
p-GaN Anchored

Sidewall
Ni/Au Pad

Unetched
n-GaN Bank

100 µm

(d)

(e) (f)

(g) No Bias With Bias
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Dopant Selective Anodic Etching of p-GaN
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