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Figure 3-1 Schematic of ICP Etcher
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Figure 3-2. Schematic of PEC wet etcher
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Figure 3-3. Etch rate as a function of ICP power for InGaN, GaN and AlGaN. The

controlled conditions are 10/10 sccm of Cl,/N,, 600W of RF power, 2 mtorr for 300 s.

78



3 Cl/N,=10/10 sccm In, . Ga, N

£ RF power=100 W A
S pressure=2 mtorr
E etch time=300 s
x 2k
7] % Ga N
[<5]
c 4
S
5 7& n GaN
o
vd

1}k
| A /
<.3________,___—l

0 200 “400 600~ 800 1000 1200 1400
ICP power (W)

Figure 3-4. Surface roughness as a function of ICP power for Ing3;Gag 3N, n-GaN
and Alg3sGaggsN. The controlled conditions are 10/10 sccm of Cl,/N,, 600W of

RF power, 2 mtorr for 300 s.
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Figure 3-5. Etch rate as a function of KOH,q) concentration under 100 mW/cm’

of UV exposure.
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Figure 3-6. Surface roughness as a function of KOH,q) concentration under 100

mW/cm” of UV exposure.

81



-4
1x10 = T ;"
-5 7.— I
1x10 y F 4
I PV
\‘ Q) ):z?,/‘
6 L #
< 1x10 ‘n
N’ /NS
= Illli:(
c b
8 -7 /R
= 1x10 0',’
8 —+— ICP only y (l
—A— |CP+5 min PEC etch ’

-8
1x10 " f—e— ICP+10'min PEC etch
—o6— |CP+30 min-PEC etch

—&— unetched
87 b B 2 40 1
Voltage (V)

Figure 3-7. 1-V curves of Schottky diodes after hybrid etch for GaN.
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Figure 3-8. I-V curves of Schottky diodes after hybrid etch for AlGaN.
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Figure 3-9. Barrier heights (@) and ideality factors (n) of Schottky diodes after
hybrid etch for n-GaN.
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Figure 3-10. Barrier heights ( @yp) and ideality factors (n) of Schottky diodes after
hybrid etch for Alp15Gag gsN.
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Figure 3-11. Breakdown voltages (Vg) after hybrid etch of Schottky diodes for
n-GaN. All samples were etched by ICP with the flow rate of Cl,/N,=10/10 sccm,
ICP/RF powers of 600/100 W, pressure 100 mtorr for 60 s followed by PEC etch by
0.04 M KOHsq) under 100 mW/cm? of UV exposure.
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Figure 3-12. Breakdown voltages (Vg) after hybrid etch of Schottky diodes for
Aly15GapgsN. All samples were etched by ICP with the flow rate of
Cl2/N2=10/10 sccm, ICP/RF powers of 600/100 W, pressure 100 mtorr for 60 s
followed by PEC etch by 0.04 M KOH,,q under 100 mW/cm? of UV exposure.
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Figure 3-13. Surface morphologies of n-GaN. (a) as-grown, (b) ICP etch only, (c)
ICP etch followed by 30 min of PEC etch, and (d) ICP etch followed by 60 min
of PEC etch
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Figure 3-14. Barrier heights and ideality factors as a function of ICP etch time

for GaN
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Figure 3-15. Barrier heights and ideality factors as a function of PEC wet etch
time for GaN
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Figure 3-16. SIMS analysis of Cl atoms in GaN after hybrid etch. The

penetration depth of Cl atoms were estimated about 1500 A.

91



Intensity(a.u.)

T T T T 1119 T T T T T
6000 - Ga ESCA for n-GaN . —=—only ICP -
5500 . | —@— without any etch
| / '\ ICP+wet 5mins
5000 | " \ —w— ICP+wet 30mins
/ . 1124
4500 |- . - . ]
’ \'\ -9’!’ L
u EmmE™ ‘ L L]
4000 1w, e e .;7' 1:\,
" ov .0000.
HOr 00°.....=.000000000..../v v'Vy'V‘v:;::
3000 - ::::::;:'v'v'wv vwmvwvvvv
2500 +
2000 1 : L s ! 1 ! , !
1110 1115 1120 1125 1130

Binding energy(eV)

Figure 3-17. ESCA spectra of Ga atoms in n-GaN after hybrid etch.
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Figure 3-18. ESCA spectra of Cl atoms in n-GaN after hybrid etch.

93




