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Determination of Residual Stresses in Nanometer-scale Heterostructures

Using Near-field Photoacoustic Microscopy

3 %% 0 NSC 92-2212-E-009-026
A EHI02 &8 1p393ET Y 3Lp
A FERY R E SR RE
NS EE YA T T B Y

b
\_
\“Xr

&

EEUH AN LRS- RAERAKR S A BEEFRE w4 0
&ﬁ%ﬁﬁ%@%ﬁ&ﬁiﬂ’iﬁ%%aﬁﬂ%ﬁmgéi%?%%ﬁ%J’ S
ATRRE o DEREBIINEAMR AP R E R EILR B BTH B 2 48 N F 4 M
Mol B FR AR RABHEATRRE Y DERF Y > 2P F ML= ERT 0 F -
ﬁpiﬁé*%—WE%**Vﬁ§7%ﬁﬁﬁ%%%ﬁmﬁ’_5%?i%%H%J

A3 kB £ @ﬁ¢+ﬁm@?%4o%%/*éﬁzaéﬁﬁﬁ@@4?%¢i
FRBACLE BT BT Z R e VAR

Matse @ e Bz s AT RS - 300 R R BH - e N IF SR

ABSTRACT

The semiconductor-based heterostructures provides great opportunities to fabricate new
optoelectronic and microelectronic devices. Due to lattice mismatch and differences of the
coefficients of thermal expansion between quantum dots and substrate materials, residual
strains and stresses are usually generated at the interfaces and inside the heterostructures.
The detection of residual strains and stresses in the heterostructures is an important research
area in recent years. A research program coordinated theories of photoacoustics and an
emerging technique of scanning near-field photoacoustic microscopy is proposed to
determine the residual strains and stresses in nanometer scale heterostructures. This
research will be performed in three years. In the first year, a scanning near-field
photoacoustic microscope with nanometer-scale resolution will be developed to generate
photoacoustic effects in metallic and semiconductor materials. The determination of
residual strains in substrates is carried out by theory of photoacoustics based on heat
diffusion, influence of thermal stresses, and modification of elastic stiffness tensor by
residual strains and third-order constants.

Keywords: Photoacoustics, Residual Stresses, Nanometer-scale Heterostructures, Scanning
Probe Microscopy
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