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Abstract

multiplexing technology is extending from the backbone network to the metropolitan area network and the access

As the demand for network bandwidth is growing explosively, the deployment of the wavelength division

networks. Low-cost tunable semiconductor lasers, which are the core components of wavelength division networks, are
attracting increasing attention. This paper reviews the development of semiconductor tunable lasers, describes the working
principles and performance of various tunable lasers, and analyzes the advantages and disadvantages of typical commercial
tunable optical modules. The research and industrial application progress of low-cost tunable V-cavity lasers are mainly
introduced.
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Fig. 1 Typical external cavity lasers” . (a) Littrow structure; (b) Littman-Metcalf structure
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Fig. 2 Tonon's external cavity tunable laser’”. (a) Schematic; (b) butterfly package device diagram
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Fig. 6 NEC's silicon oxynitride external cavity lasers”'". (a) Structure diagram; (b) tuning spectrum
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Fig. 7 External cavity tunable lasers developed by NEC with three microrings"”. (a) Structure diagram; (b) tuning spectrum diagram

RALRE AN 0 A 8 BT R BE 5 Ak 2% K 3 TR TR
SCELT 170 nm FEAHT A B B K T 64 dB L 4R e

/NTF 2.8 kHz, B 8 R 14 dBm. %05 RS R
2.4mmX 1.7 mm, 1] SEIMTE EF%E, A S BT s .

(b)

LA |

8 Lt A2 R B TR A S AN OB AR () A 54 5 (b) BB B 2

Fig. 8 Hybrid integrated external cavity lasers produced by Shanghai Jiao Tong University
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Fig. 39 Distributed optical transceiver switching system. (a) Schematic; (b) demonstration system
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Table 1 Comparison of main commercial tunable semiconductor lasers
. Multiple Number of  Number of )
Tuning technology Need o ) ) . ) Tuning Output SMSR/
i epitaxial Size tuning  channels(100  Line width Cost
(Manufacturer) Grating . speed  power dB
growth electrodes GHz spacing)
. . Hundreds . )
External cavity laser — — Big 1 Large number KH Slow High =50 High
z
DFB array (NEC) Yes Yes Big 1 40 MHz order  Fast Medium 40 High
SG-DBR(Lumentum)  Yes Yes Big 3 40-48 MHz order ~ Fast Medium 40 High
MG-Y . . .
n Yes Yes Big 3 40-48 MHz order  Fast Medium 40 High
(Finisar)
DS-DBR . . .
Yes Yes Big >10 40-48 MHz order ~ Fast Medium 40 High
(Oclaro)
Three section DBR . . )
. Yes Yes Medium 2 8-12 MHz order Fast Medium 40 Medium
(Hisense)
VCL . .
o No No Small 1 16-48 MHz order Medium Medium 40 Low
(Lightip)

5 E4iHREH

AR SC IR i1 T O A G R R AR 4 S R
TR 7 & nT PR OE 8 A TAE BB, O 00 T R
TR AT R RS OB 5 0 O B AR A T = P Ah VO
= AT RIS O AR I AF R g L VORI AT R RO
R VT 2 A E) 70 nm, AR F ik B 45 dB ;AL
BTV R AT OGRS EA R M-Z (0 88 B2
S B A C I BEP R3] O e BEArh 2r oh e B, VI

i T JE S OGS Sk AR, 10 Gbit/s EML ] Ji 45
Henl DS BE 50 km JC IR AL 5 5 25 Gbit/s 1] A E AR (A
K F] 30% Ph (@ 5X10 "y ) i &2 25 Gbit/s &
B SR . BUN 22 R 10~25 Gbit/s 2 B8 T 94 4 e B
AR LR R PR TN BE , T LSS B K S R 4 i
FU A Bl s R A e A 4 RN A B A L [ B R T AIRORR
AV B ] SRR R A S AWGR L, BT >
SR T A AR 1 o A O IOR S R G I 5
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