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Scalable optical switch array based on semiconductor optical amplifier

Miao Qingyuan 1, Hu Zhenhua" 2, Wang Tao 1, Huang Dexiu 1, Liu Deming1

( ! National Laboratory of Laser Technology, Department of Optoelectronic Engineering, HUST, Wuhan, 430074)

(2 Department of Physical, Wuhan University of Technology, Wuhan, 430063)

Abstract: Optical space switch arrays that can offer nanoseconds switch time as the devices are integrated to larger

and larger arrays will meet the demand of high speed and agile routing of packets in future optical packet switching

networks. Under the analysis of scalable limitations toward ordinary optical space switch matrix based on semiconductor

optical amplifier, basic principles of novel arrays w hich can be easily scaled to significantly larger sizes are presented, as well

as their progress.

Key words: large scale optical switch array; semiconductor optical amplifier; insertion loss; crosstalk; carrier injection;
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NET) )

(SOA)
(MOEMS)

,  SOA
, MOEM S

, . 1968 1

12002 11- 18; 12002 12 16

( INT ER-



289

27

SOA

(3)

SOA

(4)

SOA

SOA

SOA

SOA

&8x8

[3~ 3]

SOA

SOA

SOA

SOA

SOA

<
A
-
7]

SOA

SOA

SOA

SOA

[1.2]

16
InP

SOA

SOA

<
=}
N

(D

YRIGSIFR

SOA

(2)

(ASE)

SOA

ASE

b—

2b

SOA

ASE

SOA

SOA

107, Y

700Hm, X
A-A" BB

2b

50

SOA

Y

SOA

SOA



290 2003 8
“« 7 , SOA ; ,
“« 7 , SOA Y SOA ( cross
, ) 16 OASIS 4 x4
s 1
SOA, ASE - SMI bar ,
5dB, / 54dB , (0. 5dB), 3dB
“« o Cross , SOA ,
(250~ 450) mA, 0, 4a

2 KSR -
InGaAsP p_ B
(A=1.15um) Sio,

p-InP
S e\ Fe-InP
n-InP 3
T~ i

3
4a
4x4
4b s
( 250Hm)
6Mm

InP-InGaAsP
SOA 7
(SMT) 1
SOA 1
(OASIS)-
(SMI)

3HUm
SMI

s 3Hm

a

OASIS(1,0,)

2mm

4 a—16 OASIS 1 4x4
b—1 SOA 2 SMI 1 OASIS
SMI bar Cross
16dB  22dB , /
(33 £4) dB, - 38dB
45nm - 3dB
SOA , SOA )
(10~ 15) dB



27 4

291

4
4% 4
[8,9] 5
1. 5mm?( 250Hm x 250Mm/ )
/%Miﬁifﬁl—
e
—_
B > ]§
e A
—
1
A
HRES 11 21 3l 4i
s
5
6 )
7

6
InGaAsP/ InP .
1550nm ( SOA), 5
6. 5nm InGaAs QL. 26(4 )
1. 26nm)
(3. 7nm),
1500nm
0. 3Hm
, 1.2Um InP
InP n )
3x10"7/ em’ :

50nm

P*-InGaAs ¥ 2
L p-InP LEIHE

—— Q126 LEBHHES
~—— n-InP [A(RE 2
- n-Ql.26 TEES

—— n-InP THER
L n-Inp i

7

3Um,
250Mm
200Mm
(TIR),
TIR "
[13 2 (
43 ” s SOA
( — 50dB) R
50dB) , .
( SOA),

ASE



292

2003 8
(MOCVD)
5
SOA , SOA
, SOA
(ASE) , SOA :
’ ’ [1] LiuDM,HuX J, Huang D X. Proc SPIE, 1999, 3899: 159~ 165.
MOEM S ( [2] . , et al. , 1999,
) ( 27(10): 4~ 6.
’ [3] , , et al. ,1997(6) : 17~ 19.
) ’ [4] Kato T, SasakiJ, Shimoda T et . IEICE T rans on Electronics,
, 1999, E82C(2): 305~ 312.
[5] Fan R S,Hooker R B. Journal of Lightwave Technobgy, 2000, 18
(4):546~ 554.
[6] Kirihara T, Ogawa M, Inoue H et al. IEEE Photon Technol
Lett, 19%, 6(2): 218~ 221.
[7]  Fish G A, Coldren L A, DenBaars S P. IEEE Photon Technol
2
Lett, 1998, 10(2) : 230~ 232.
? SOA [8 YuS Y,Owen M, Varrazza R et al. Proceedings of APCC/
OECC 99,1999(2): 1623~ 1626.
[9] YuSY, Owen M, Vamazza R et al. Conference on Lasers and
Electro O ptics, 2000: 256~ 257.
SOA
(L% 281 ) ,
R R , 1064nm R 1342nm s
, , , 296mW, 21.2%
2 2
’ [1] , , et d. ,1997,17(9): 1176~
, 1179.
[2] , s et al. , 2000, 17(5) : 400
’ ~ 404,
) ’ [3] s s et al. 4,
, ,2000: 275~ 276.
[ 4] s s et al. , 1999,26(6):481~
2 2
484.
’ [5] , , et al. , 2000,29(5): 470~
) 473.

Nd* 1 YVO,



