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Abstract ~ We have investigated the surface characteristics of n-GaAs (100) treated with Ar plasma (40 W,

5~120 sec) by photoreflectance (PR) measurement. With increasing Ar plasma treatment time, the intensity
of E, peak observed to the minimum at 5 sec. Thc surface electnc ﬁeld (E.), net carrier conu:ntrdtlon (Np-
N,), and surface state density (Q.) are 1.05X 10 V/em, 1.31x10” em™ and 1.64x 107 C/m’, respectively.
These values were about 57.1, 81.4 and 56.9% smaller than those of bulk n- GdAS 0n the other hand, the
concentration of compensation centers (V,) was maximum with value of 5.75x 10" cm” at 5 sec. And pene-
tration depth of defects generated after treated with Ar plasma was about 450 A from surface.
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Table 1. Conditions of treatment with Ar plasma for n-GaAs

Parameters Conditions
Substrate temp. (K) 300
Ar gas flow rate (cc/min) 30
Vacuum (Torr) 9% 10*
Power (W) 40
Time (sec) 5~120
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Fig. 1. PR spectra of n-GaAs observed before and after
treatment with Ar plasma.
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Fig. 2. PR spectra of n-GaAs observed from variations
of Ar plasma time (5~-120 sec) at 40 W.
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Fig. 3. The variations of surface electric field (£,) and
net carrier concentration (N»-N,) observed from Fig. 2.
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Table 2. Parameters (E, N,-N,, N, Q.) of n-GaAs ob-
tained from variations of Ar plasma time

Ar plasma  treatment
time (sec)
E[x10° (V/iem)] 245 1.05 124 125 127 1.22 1.22
Ny-N,[x 10" (em™)] 7.06 1.31 1.81 1.85 1.90 1.77 1.76
N[x 107 (em™)j - 575 525 521 5.16 529 5.03
QJ[x107 (C/m%)] 3.81 1.64 1.93 195 198 191 1.90
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Fig. 4. PR spectra observed after etching for sample
treated with Ar plasma (40 W, 10 sec).
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