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It is very difficult to obtained the Auger depth profile of InP multilayer structures with argon
ion sputtering because the very large surface roughness is caused; therefore the analyses of InP

multilayers have been carried out practically with the angle-lap profiling method.

In order to

establish an Auger depth profiling analysis method for a InP/Galn AsP multilayer structure specimen
with the conventional depth profiling analysis method, we have investigated the dependence of the
depth resolution on ion accelerating voltage and ion current density. The depth resolution improved
according to the increasing the argon ion accelelating voltage in the range of 1~3keV. We have
obtained the excellent Auger depth profile of the InP/GalnAsP multilayer structure by using the

argon spot beam of high ion density.
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Fig. 1 Transmission electron microscope image of a InP/GalnAsP multilayer thin film

grown by MOCVD.

(a) {110) cross-section image, (b) cross-section lattice image of 1.InP/2. GalnAsP
inteface, (¢ ) cross-section lattice image of 3. InP/4. GalnAsP interface.
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Fig. 2 AES depth profile of a InP/GalnAsP multilayer specimen with argon ion
sputtering ; the energy of which was 1.0kV.
(a), (b): raster argon ion beams; (c); spot argon ion beam.
Sputtering rate: (a) 4A/min, (b) 56 A/min, (¢) 563 A/min.
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Fig. 3 Scanning electron microscope image of a surface of InP (substrate) after ion

sputtering ; the energy of which was 1.0kV.
Sputtering rate: (a) 4 A/min, (b) 56 A/min, (¢ )-1), 2) 563 A/min.
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Fig. 4 AES depth profile of a InP/GalnAsP multilayer specimen with argon ion
sputtering ; the energy of which was 3.0kV.

(a), (b):

raster argon ion beam; (c):

spot argon ion beam.

Sputtering rate: (a) 32 A/min, (b) 270 A/min, (c) 637 A/min.

(a)

ks

+58un

¢l

(c)

Fig. 5 Scanning electron microscope image of a surface of InP (substrate) after
ion sputtering; the energy of which was 3.0kV.
Sputtering rate: (a) 32 A/min, (b) 270 A/min, (c) 637 A/min.
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