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Microplastic deformation of Si, Ge, GaAs and InAs at low temperatures was discovered
while investigating the fine spectrum of the dependence ¢ — € and € — ¢. The migration of
point defects and generation of dislocations at room temperatures in the subsurface layers
of cyclically deformed and simultaneously ultrasound irradiated Ge was found by means of
optical and electron microscopy. It was ascertained that deformation defects such as
dislocations and clusters are generated in the subsurface layer under the action of the
mentioned factors. These defects reduce the lifetime of the main charge carriers. Removal
of the subsurface defect layer causes the recovery of this parameter.

WccnenoBaHmA TOHKOIO CIEKTpPa 3aBUCUMOCTEN O — & UM € — { IO3BOJUJIN OOHADPY'KUTH
MUKPOILIACTUUECKYIO Aedopmanuio moaynpoBoguHukos Si, Ge, GaAs u INAs mpu moHuM«KeH-
HBIX TeMmIepaTrypax. MeTogaMu ONTHUYECKOI U 9JIEKTPOHHON MUKPOCKONUU OOHADPYIKeHA MUT-
panus ToueuHbIX AedEeKTOB U 3apOKAeHUe IUCJIOKAIUi B IPUIOBEPXHOCTHBIX cioax Ge,
OUKINYeCKU edOPMUPOBAHHOIO C OJHOBPEMEHHBIM YJIbTPAa3BYKOBBIM OOJIyueHMEM IPU KOM-
HATHOH TeMIepaType. ¥CTAaHOBJIEHO, UTO BO3HHKAaMIIue AedopMalMOHHBIE Ae(eKThl THUIIa
OUCJIOKAIMI U KJIACTePOB CHUIKAIOT BPeMs JKU3HN HEOCHOBHBIX HOCHUTEJel sapsaza. ¥gase-

HI€ IOBEPXHOCTHOTO Ie(eKTHOTO CJI0S NPUBOAUT K BOCCTAHOBJIEHUIO HTOT0 IIapaMeTpa.

Examinations carried out before [1] have
allowed to explain the physical nature of
the low-temperature microplasticity of crys-
tals with high Peierls relief (Ge and Si) at
low and moderate stresses from the stand-
point of the diffusion-dislocation micros-
training mechanism. In accordance with
this mechanism, the directional diffusion
flows arise at low stresses and under gradi-
ents of stress and point defect chemical po-
tential. These directional diffusion flows
promote a non-conservative motion of dislo -
cations. These processes have the highest
intensity in the subsurface layers of semi-
conductors because the free surface pro-
vides easy origination and drain of point
defects.

Since the majority of studies [2—-4] in
this field have been carried out on elemen -
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tal semiconductors, it is of importance to
establish opportunity of microplasticity in
semiconductor compounds AzBs, to study
the structural changes in subsurface layers
and their influence on electrical properties
of semiconductors.

Strain dependences 0 — € and € — ¢ were
taken on a set-up with electronic-mechanical
strain recording system with highest sensi-
tivity of 4 nm at the sample basis length
10 mm. Single crystals Si (KES-0.1/0.5),
Ge (GE-45 T'3), GaAs (AGChT-1-25a-1) and
InAs (IME-a) with growth dislocations den-
sity of <103 cm™2 were used. The samples
were shaped as rectangular prisms of
4%4.5x10 mm3 size oriented in [110], [112],
and [111] directions, respectively. Four
batches of samples (Si, Ge, GaAs, and InAs),
5 pieces in each, were chosen for straining
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