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Photoelectrochemical etching of GaN using KOH based solution
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Abstract

The PEC(photeelectrochemical) etching process of GaN using Hg arc lamp and KOH based solution at room
temperature was investigated. The dark etching process showed that etching process was PEC etching and
high quality crystalline was obtained. The UV light generated e-h pairs in surface aid the formation of oxide.
The etch rate were characterized as a function of an applied voltage and mol of KOH solutions. The etch
rate varied from 750A/min to 1300A/min at 0.04mol and from 1000A/min to as high as 2000A/min at
0.1mol KOH solution. The surface roughness and etch rate were increased with the applied voltage and the
mol of KOH solution. The surface composition after etching was studied using XPS,
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Table 1. Sputtering condition for Ti mask

Target  RF power  P(base) P(depo) Gas

Ti(99.99%) 180W  2x10*Torr 5m Torr Ar

2.3. GaN dlatel Z X 7|88 Ajzt

UV lllumination

Magentic stirrer

Potentiometer

=] l
: i)
Power supply(3033, Protek) Electrometer (6512, Keithley)

3% 1.3 A7 e X ALE.
Fig. 1. Schematic diagram of PEC etching
setup.
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Fig. 2. Double Crystal Rocking Crystal of
GaN.
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Fig. 3. Etch depth of GaN with etch time.
(0.04mol, Unstirried KOH)
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Fig. 4. Etch depth of GaN with etch time.
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Fig. 5 Etch depth of GaN with etch time.
(0.1mol, Unstirried KOH)
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Fig. 6. Etch depth of GaN with etch time.
(0.1mol, Stirried KOH)
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Fig. 7. Etch profile of GaN after 1hr etching.
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(a) 10V at 0.04mol rms: 20.8A (b) 10V at 0.lmol rms: 25.8A

(c) 20V at 0.04mol rms: 40A (d)20V at 0.1mol rms: 53.8A

- 7 b

(e) 30V at 0.04mol rms: 71A (f) 30V at 0.1mol rms: 73.4A

72l 8. 917 Aty KOH F=o] @& AFM A,
Fig. 8. AFM micrographs of etched surface

as a function of applied voltages
and KOH mol contents.
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Table 2. Ga 2ps». N 1s and O 1s peak quanti-
ty of GaN after 1.5hr etching.

As-grown 0.04mol 0.1mol
Ga 2psp 1.00 0.8 0.54
N 1s 1.00 0.98 0.39
O 1s 1.00 1.17 3.15
Ga/N 0.52 0.66 0.72
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