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(b) Novel folding optical circuits
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Fig.1 Structure design of folded matrix switches (a) A blocking 8 X 8 matrix switch; (b) Folded

optical paths;(c) Schematic of 2X 2 switch element
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Fig.5 Novel mirror process by the self-aligned meth-
od (a) First mask for waveguides; (b) Second mask
for deeply etching window

FXEERITTHA-—EXERARLARS
B EHEIET . BTRATZHEERE UK
AR R G B F o R AL B AR T, XA A
T 2B R SE £ 9B B0 451 46 . B8t RATTR A B X
BEHEABRITRIE. F— AR E R E K TE
BRRHEREMEHED, WA 5. EREFE—
KARBRERT B R BRI TERE
HRLEF—A=ZARGEZME O, R TR
BB K, P TR R o AR R S, I 5 (D)
i ErPREBRMESFEEBRANE. ELX—
R, HERHENEZF LB UMNFFH Lpm ¥
KK 3pm, EIAF G EABR, MR T S48 A B
K.

3 &8

LK TR SOI & [ % M K (100) & &, T 2 &

K Smm, 18 EZ EE N 1mm, § F#H(110) &
F.RAERBAEEE FHKNEFZ M JCP-
RIE) Il THI4E, B R &ML 1dB/cm. K5 B
HAOGHE . HEERSERFEZLEE B FR
P o, KR TR R (RMS) /M TF
5nm. 2% 4 H Y % 20mm X 3. 2mm, j A S-bend
B4 T 3 BT R B 518 K BE BT A 52mm.

BHURRAFOEKR 1. 55um M4 R iR
(DFB) ¥ R 8 8 MR MR A A A ™4 Agilent
SIMARG. M B HHESHERRED R
0.76dB/cm, B4 & 4T B A M b4t %6 % 1. 4dB, B4
X2 HFEMBARAEMBERSH A 9.9dB
—25dB.8 % 8 FF M5 iy - B 4E A I AE 4 K 21dB,
EWMOBEFRMEE - 21~ - 23dB. BEW TR E
HATHEMRFBFEZNA 7dB, [ HIEF N ATLH
T MMEL KR 1.3dB. EXFEF C # (B
1525nm F 1565nm) § K & B W, & K H X # #
(WDL)ERA/N % 2.6dB. B LR B R, K%
FF K0 0 137 B 8] /N F 7. 5ms, FFRIRFIRE A N
140mW.

4 Hig

BREFIARY ERN R BERIMEER
FEEEA BRI T LML, 678 SOI R FFF %
BT 1 B A 45 4 DA B A T R BRI B AR FE S B
ERA BRFHATLE. RS, R B X BT %
ARG ENACERERIAAREH, HE
EZRFH 3um, BUENEBEXZANEANBEER
KB TRERSBELUB/DRHET R HE.
BHRAMTALEHEIRVUA L EERLIRE T
SOI AW R FH XM EA R, HLBERMAE
GRAREE, IEARFEMBTAEHELTZR
T E AR R EGE. R EFEEIE A K SOL A kLA
AENIZHRE, thinm/d SOI TietZ & B FX A
E it ICP TEAMIE 2 H R E
R I 4F

P

[1] Wei H,YuJ,Zhang X,et al. Compact 3-dB tapered multi-
mode interference coupler in silicon-on-insulator. Opt Lett,
2001,26(12) .878

[2] House A, Whitemen R,Kling L,et al. Silicon waveguide inte-
grated optical switching with microsecond switching speed.
OFC,2003:449

[3] LiuJ,YuJ,ChenS,et al. Integrated folding 4 X 4 optical ma-
trix switch with total internal reflection mirrors on SOI by
anisotropic chemical etching. IEEE Photonics Technol Lett,
2005,17(6) 1187



# TEES. RANBEEESAAXERSGN 8x8 HERMBATX | 519

[4] Murphy E J,Murphy T O,Ambros A F,et al. 16X 16 strictly . [6] Soref R A,Schmidtchen J, Petermann K. Large single-mode

nonblocking guided-wave optical switching system.J Light- rib waveguides in GeSi-Si and Si-on-SiO; . IEEE J Quantum
wave Technol,1996,14(3) ;352 Electron, 1991,27(8) ;1971

[5] Lorenzo R M,Lorente C,Abril E J, et al. Improved self-ima- [7] XiaJ,YuJ,LiY,et al.Single-mode condition for silicon rib
ging characteristics in 1 X N multimode couplers. IEE Proc waveguides with large cross-sections. Opt Eng,2004,43(9)
Optoelectronics,1998,145(1) ;65 1953

Compact Blocking 8 X8 Optical Matrix Switch on SOI with Taper Waveguides
and Self-Aligned Total Internal Reflection Mirrors*

Li Zhiyong', Li Yuntao, Liu Jingwei, Chen Shaowu, and Yu Jinzhong

(State Key Laboratory of Integrated Optoelectronics, Institute of Semiconductors,
Chinese Academy of Sciences, Beijing 100083, China)

Abstract: Novel folding 8 X 8 matrix switches based on silicon-on-insulator (SOI) were demonstrated. In the design, single
mode rib waveguides and multimode interferences (MMIs) are connected by optimized tapered waveguides to reduce the
mode coupling loss between the two types of waveguides. And the self-aligned method was applied to the key integrated turn-
ing mirrors for perfect positions and low loss of them. The switch element (SE) with high switching speed and low power
consumption is presented in the matrix. The average insertion loss of the matrix is about 21dB and the excess loss of one mir-
ror is measured to be 1. 4dB. The worst crosstalk is larger than - 21dB. Experimental results show that some of the main
characteristics of optical matrix switches are developed in the modified design, which agree with the theoretical analyses.

Key words: thermo-optical switch; silicon-on-insulator; taper waveguide; total internal reflection mirror; sclf-aligned
method
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