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Fig. 1. Geometry of the simulation structure.

Fig. 2. Cross sectional view along the V-pit center of different strain (a)� xx
on the yz-plane, (b)� yy on the yz-plane, (c)� zz on the yz-plane, and (d)� yz
on the yz-plane.

different in the V-pit region. As shown in Fig. 2 (a) and (c), we
can observe the strain in x and z direction is compressive in
the V-pit region. It is because that the InGaN/GaN surface
in the V-pit region are tilt that the compressive strain is
partially in the x and z direction. Therefore, the� zz and � xx

are compressive strain between InGaN/GaN and tensile strain
between AlGaN/GaN surface. It is noted that the V-pit region
is not in�nite structure. The strain will be relaxed in the center
of the V-pit and the corner of the planar/V-pits interfere the
strain strength around the two ends of the V-pit will be smaller
than the sidewall.

Fig. 2(b) shows the calculated strain� yy distribution in
the cross sectional view along the V-pit center on the yz-
plane. The� yy and� xx are both horizontal strain but different
axis. However, due to the InGaN/GaN contact surface is much
smaller along the y-axis and the� xx and� zz are compressive
strain, the value of the� yy will be decided by two other strain
components and is slight tensile in QW of the V-pit region.

Fig. 3. Cross sectional view along the V-pit center of different piezoelectric
polarization direction (a) piezoelectric polarization along y-axis on the yz-
plane, and (b) piezoelectric polarization along z-axis on the yz-plane.

As we know, the� xz will be very small on the y-z and x-
y plane, because there is less x-z and x-y component of the
torque on the y-z plane. Hence, we won't show the� xz and� xy

in this paper. Figs. 2(d) shows the calculated shear strain� yz

distribution in the cross sectional view along the V-pit center
on the yz-plane. There will be no torque in the conventional
biaxial strain region, so the� yz in the planar region is close to
zero. But the y-z torque induced by the strain force is not zero
due to interface of the InGaN/GaN in the V-pit region has two
components along the y-z direction. The y-z torque of different
sidewalls has the same absolute value but with different sign
on the corresponding plane because of the symmetric structure.

After getting the calculated strain, we use the Eqn. 7 to get
the corresponding piezoelectric �eld distribution. In Figs. 3(a)
and 3(b), the results showsPpz

z is dominated in the planar
region which is similar to the hypothesis of the in�nite QW
structure since there is no� yz appearing in the planar region.
But, thePpz

y indued by the� yz is large enough to be inevitable
in the V-pit region.

In conclusion, we successfully simulate the strain distribu-
tion in the InGaN/GaN multiple QWs LED with V-pit. We �nd
that the strain distribution of the V-pit region is much different
from the conventional biaxial strain region due to the different
InGaN/GaN and AlGaN/GaN surfaces.

In the future work, we will further investigate the electrical
and optical property of the V-pit with 3D carrier transport
model.
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