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Abstract

We have investigated AloosGaomsAs/Ine:GaosAs structures for pseudomorphic high electron mobility
transistor(pHEMT), which were grown by molecular beam epitaxy(MBE) and consequently annealed by
rapid thermal anneal(RTA), using Hall measurement, photoluminescence, and transmission electron
microscopy (TEM). According to intensity and full-width at half maximum maintained stable at the
same energy level, the quantized energy level in AlosGaomsAs/Ino2GaosAs quantum wells was
independent of the RTA conditions, However, the Hall mobility was decreased from 6,326 cm’/V.s to
2790 em®/Vs and 2,078 cm%/V.s after heat treatment respectively at 500 C and 600 C. The heat
treatment which is indispensable during the fabrication procedure would cause catastrophic degradation
in electrical transport properties. TEM observation revealed atomically non-uniform interfaces, but no
dislocations were generated or propagated. From theoretical consideration about- the mobility changes
owing to inter—diffusion, the degraded mobility could be directly correlated to the interface scattering

as long as samples were annealed below 600 °C for 1 min.
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Table 1. Epi layer structure and growth condition

of AlpssGaorsAs/Ing,GagsAs pHEMT.

Substrate Thickness and Growth Time
Name of Layer Tempfrature Thickness Time
(©) (A) (sec)
i-GaAs 480 50 21"
AlGaAs 480 280 122"
Si-6 480 20 55"
AlGaAs 480 50 20"
nOuks | 480 e a2
LT-GaAs 580~ 480 6000 4224"
GaAs 580 11500 59'02"
AlAs, 580 30 13"
SL
GaAs 580 30 41"

a8 1. A443%E AbsGarnsAs/IneGansAs pHEMT
P29 zug& XTEM AR,

High resolution XTEM micrograph of
AlosGaosAs/Ine2GaosAs pHEMT hetero—

structure showing interfaces atomically

Fig. 1.

smooth, where the inset depicts smooth
interface over wide area.
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Table 2. Hall mobility, sheet carrier concent-
ration, and resitivity measured from an
as—grown AloxsGapsAs/Ing2GagsAs pHEMT
structure and after annealing for 1 min
at various temperatures of 300, 500 and
600 °C.

gl | Py | S | memy
(em?)
As-grown 6326 1.93x10% 512
, 0’(‘)'3872'06?% ' 4714 276 X107 687
500°C/60 sec 2790 138 x1012 1161
600°C/60 sec 2078 1.49 x10"2 1558
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a3 3. AbxGapsAs/InpaGapsAs 739 (a) XTEM
(b) 2wl& XTEM.
(a) XTEM of an AlozsGaosAs/Ino2GasgAs

Fig. 3.
pHEMT
dislocations newly generated after
annealing for 1 min at 600 °C, (b) high
resolution XTEM taken from the inset.
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