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- Auger depth profiling of GaAs/AlAs superlattice using OF ion sputtering -
M. Inoue”, H-I. Lee™ and R.Shimizu**
"Deparimeni of Eleciric Engmeermg, Seisunan Universily, Neyagawa, Osaka 572, Japan.
** Depariment of Applied Physics, Oseke Universily, Suita, Osake 565. Japan.

(Received August 12 1997; accepted August 30 1997)

Auger depth profiling of GeAs/AlAs superlattice was performed by 1keV OF or Ar¥ ion sputtering in order to
make clear the chemical effect in OF ion sputtering. Results showed the deficiency of As atoms and the formation
of Al oxides at the surface of O;’-sputtered AlAs layers. The factor analysis combined with the MRI simulation
has revealed that the depth profile of the oxygen bound with Al corresponds very well with that of Al obtained

from MRI simulation by presuming the Auger information depth to be zero.
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Fig.1. Auger depth profile of a GeAs/AlAs(12.5nm) su-
perlattice obtained with OF (1keV,50 ° )ion sputtering.
P/Bratios of Ga—~LM M, As— LMM, Al~KLL,O-KVV
Auger peaks are plotted as a function of sputtering time.
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Fig.2. Auger depth profile of a GaAs/AlAs(12.5nm) su-
perlattice obtained with 4»*(1keV/ 50 ° )ion sputtering.
P/B ratios of Ga — LM M, As — LM M, Al — KLL Auger
peaks are plotted as a function of sputtering time.
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Table 1. Single bond energies for possible bonding config-
urations in the atomic mixing region induced by O; ion
bonbardment.

Configuration Bond energy (eV/bond)

Al—0 5.1511)
Ga-0 3.9012)
As—0 3.4712)
Ga — As 1.631%)
Al — As 1.89'4)
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Fig.3. Typical O — K'VV Auger peaks in GaAs and AlAs
layers,
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Fig4. O — KVV Auger spectra (dotted line) obtained at
several points from (a) to {i) bu comparing with synthe-
sized spectra (solid line). Spectra at the point (a) and (e)
are chosen as standards for factor analysis.
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Fig.5. Depth profiles of oxygen bound with (cp) and with-
out (c4) Al obtained by factor analysis
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Fig.6. Comparison of the Al concentration profile (X}
obtained by MRI calculation and the profile of oxygen
bound with Al (cp}. (a)w = 1.3am. ¢ = 0.7am.
2 =0nm. (b)w=20nm. 0 =0.7nm, 2 =0nm
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