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Dry Etching Characteristics of GaN using a Magnetized
Inductively Coupled CH4/H2/Ar Plasma
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Abstract - This paper proposes the improvement of the etch rate of GaN using a magnetized inductively coupled
CH4/Hy/Ar plasma. The gradient magnetic field with the axial direction is investigated using Gauss-meter and the
ion current density is measured using double Langmuir probe. The applied magnetic field changes the ion current
density profile in the radial direction, resulting in producing the higher density in the outer region than in the
center. GaN dry etching process is carried out based on the measurements of the ion current density. The etch
rate of 2000 A/min is achieved with CHs/Hy/Ar chemistries at 800 W input power, 250 W rf bias power, 10
mTorr pressure and 100 gauss magnetic field.
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Fig. 1 A schematic diagram of a magnetized inductively

coupled plasma etcher
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Fig. 3 Three dimension distribution of a magnetic field in
process chamber at applied current 10 A
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Fig. 4 Radial variation of ion current density as a function of
the applied magnetic field : Input power 800 W,
pressure 5 mTorr, Ar gas flow rate 10 scem
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Fig. 5 Radial variation of ion current density as a function of
the applied magnetic field at different pressure : {a) 5
mTorr (b) 10 mTorr

A Fole AT Hd FEHE FA A8 g A -
Fo] 10279 A wHeg ZTg=zvl ANAH(plasma
cleaning) & %3, 714 €482 10° Torr FYdiel ALY
o2 dA3A FAEAt

Hzt 49%F 39 24 2 s € 47 9d ¥ys
g FA37] 9% £4 AFuRZE Alpha-step 2005
SEM(Scanning  Electron  Microscopy)&  AM&3t8x
rms(root-mean-square) surface roughness$} 3-dimension
etched surface® &A3t7] 98 AFM(Atomic Force
Microscopy) 224 2|ztd EHe A Z=E 24 243
Kt

3. 8 &= 2 i

29 4= A%Y oF YR mzus
A% 4=g =

o] &3t o] &
TgT HAAFE A U F@a

205



TRBEIACEE 49CH 4% 2000F 47

2500

2000 |-

T
5 1sooF 5 em
)
2 1000 | 0 cm
S
5 ’/
w L ——
so0 [ —
S
] 1 1 L 1 1 [}
[} 50 100 150 200 250 300 3s0

B-field [gauss]

a3 6 2f X%l «E2 GaN AZES Hst:
QX 800 W, rf Hlolo{A M3 250 W, & 10
mTorr

Fig. 6 Variation of etch rate of GaN as a function of a
external magnetic field : Input power 800 W, rf bias
Power 250 W, pressure 10 mTorr
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Fig. 8 SEM photograph of etched GaN : Input power 800
W, rf bias power 250 W, pressure 10 mTorr, (@ 0 G
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