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Abstract: Considering the significant value of the directional coupler on the integrated optical circuit
and optical electronic integrated circuits two dimensional photonic crystal directional coupler depen—
ded on the photonic crystal waveguide was designed. Via the coupling between the bus waveguide
and the coupling waveguide the high efficiency beam splitter of the electromagnetic wave with the
wavelength of 1 490 nm and 1 550 nm was realized. The transmission efficiency reached about
93.5% and the length of the device can be controlled under 30 pm. In addition it was found that
the coupling period was sensitive to the structure parameters of the rods located between the bus
waveguide and the coupling waveguide. By stretching the length of the rods to about 0. 1a( a is the
lattice period) along z direction the directional coupler with the working wavelength of 1 490 nm
and 1 550 nm was designed. The length of the device was about 60 wm which was much shorter

than that without optimizing. The coupling period can be dramatically shorten by stretching the
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longitudinal length of the rods which is of crucial value on the decreasing the volume of the device

and the achievement of the denser wavelength division multiplexing.

Key words: photonic crystal; directional coupler; wavelength division multiplex

7] -
12
2 RT AR mAse eyt
. SOI( Silicon on insulator)
o SOl 220 nm
3 pmo 3.4
220 nm
68
f=0.4, f=
D/a D a o
941 . 1243 N O 29 -
1447 0.42 TM 1 °
llgegt S g ]
Y o oak e e S o
N = = 5
3
5
3
S
=
1849 2021
2223
1 ™
1824 Fig.1 The TM photonic band
2526 ’
o 2( a)



o 1490 nm 1 550 nm. £=0.3
0.387 0.402
600 nm
o 1490 nm 1 550 nm
( 0.29 ~0.42) o 2(b)
o 2(b)

0.42

g (h) @
3 o
3 041+
= ©
g 0.40
£
&
= 0.39
5
Té 0.38
£ L
=]
z
: | | 0.37 i I | | | |
Q) 0.1 0.2 0.3 0.4 0.5 0.20 0.22 0.24 0.26 0.28 0.30 0.32 0.34
k vector/(2ma™) k vector/(2ma™)
2 - (a) i (b) o

Fig.2 The mode characteristics of the coupling structure. (a) The dispersion curve of the coupling structure. ('b) The partial

enlarged detail of the dispersion curve the inset is the boundary of the super—cell.
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Fig.3 The field pattern of the coupling structure. (a) The

field pattern of the electromagnetic wave with wave— 4
length of 1 550 nm. (b) The field pattern of the Fig.4 The normalized intensity of the channel a as a func—

electromagnetic wave with wavelength of 1 490 nm. tion of the propagation distance
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