26 Vol. 26  Supplement
2005 6 CHINESE JOURNAL OF SEMICONDUCTORS June, 2005
850/1550 i
nm
( s 510275)
850 1550nm .
s Si SiGe
R —19,1.3 21dB, —11
1. 1dB. , 850 1550nm ,
H H H Si
PACC: 4280L; 4265P
: TN256 A : 0253-4177(2005)S0-0225-04
R
1 (carrier injection region) ,
850 1550nm
[ ’ [z.3] ~ (4] Wo 9Wl 9W2 sR
o L
Output 2
R, R
\ f
N Input Oy Output 1
A . —_ W/ W W
, Si SiGe ! , il
[P— JI— >
, (800 ~ ' '
900nm) (1500 ~1600nm) R 1
Fig. 1 Schematic diagram of an asymmetrical intelli-
gently integrated wavelength dividing switch
2 ‘ :
s Si SiGe
Si SiGe
1
b Y
W, W,
N Ge ’
W, W, Y )
* ( :104144), ( :20040558009) (
:2003A1060201)
2004-10-21 ,2004-12-05 ©2005



26

226
, Si 850  1550nm
(n) (a) 01 O Snell O >
s , Oc. 0 0 <<0<0a 1550nm
Si o, SiGe w,
, Ge 10%. SiGe (Output2) , 850nm
Si , Si w, (Outputl) . 2
(7] (
Ansige =— = ef/\Z AKNC + AxNh 1 (D A N )
81 " Nsice€s MeecsiGe M ch(SiGe)
A ;e 3 €0 )
3¢ insce  SiGe 3 Table 2 Designed parameters of an asymmetrical in-
Msico Mo SiGe telligently integrated wavelength dividing switch
“3AN. AN, Parameters |0/ () | Wo/um | Wy /pm | W,/ pem | R/mm | L/ pem
N, Value 3.9 8 10 6 16 | 183
850  1550nm Si
nsg=3.67 3.47, Ngce =ng +0. 182 4
Ge (x) 850  1550nm
Maxwell
, [9] , (2D-BPM)
Ge 4%, , . N
SiGe . 1 2
SR 1 , , ,SiGe
) 850 1550nm , s
s Angs 850 1550nm W,
Anjsso~1+% 3.3, w, s

1 850 1550nm
SiGe (Ge 49%)
Table 1  Variations of the refractive index of SiGe

(with 4% Ge) in different carrier concentrations at

850nm and 1550nm
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Fig. 2 Two wavelengths propagate and be output from
OFF state without carrier injection (a) A = 850nm
(OFF state) ; (b) A=1550nm(OFF state)
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3 (a) A
=850nm(OFF state) ; (b) A=1550nm(ON state)
Fig. 3 Two wavelengths are divided and be output
from different state with a proper carrier injection (a)

A=850nm(OFF state) ; (b) A=1550nm(ON state)

4 (a) A=850nm
(ON state) ;(b) A=1550nm(ON state)

Fig. 4 Two wavelengths are reflected and be output

from ON state under a high carrier injection (a) A=
850nm(ON state) ; (b) A=1550nm(ON state)
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Table 3 Calculated performance of the wavelength

dividing optical switch dB
Crosstalk Insertion loss | Extinction ratio
850nm(OFF) —16.4 0. 05 11.4
850nm(ON) —13.4 2 18.9
1550nm(OFF) —16 0.5 34.5
1550nm(ON) —32 1.5 18.2
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Theoretical Analysis and Design of Intelligently Integrated Optical
Switches for 850 and 1550nm Applications”
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Abstract: An intelligently integrated optical switch with wavelength dividing function is analyzed and designed for 850 and
1550nm applications. Its crosstalk,insertion loss,and extinction ratio are calculated by using beam propagation method through
solving Maxwell equations. The results show that for optical switch use, the average crosstalk,insertion loss,and extinction ratio
are —19.,1. 3,and 21dB., respectively; for optical wavelength divider use, the average crosstalk and insertion loss are —11 and

1. 1dB, respectively. It is a kind of multifunctional component for optical fiber communication applications.
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