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Design of novel tunable semiconductor lasers in optical fiber communication systems

HU Jibao ,LI Mouping
(School of Physics and Electronic Engineering, Anqing Teachers College, Anqing 246011 , China)

Abstract: In order to reach demands of tunable lasers in the current optical fiber communication systems, a design concept
for wavelength tunable lasers was proposed based on vernier effect. A three-section slotted Fabry-Perot tunable semiconductor
laser with stable power and adjustable frequency was designed and its design principle of system structure was given. After
theoretical analysis and experimental verification, the lasing spectrum overlay data of the three-section slotted Fabry-Perot tunable
semiconductor laser was obtained. Its laser line width was measured by using fiber delay self-heterodyne method. Measurement
curves of line widths of three different lasers were compared. The results show that the slotted Fabry-Perot tunable semiconductor
laser based on vernier effect is simple and convenient. It has good single-mode performance and channel switching capability. In
the future, it has some value and practical significance in the field of optical communication.
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Fig. 1 Reflectance spectrum diagram of each segment of multi-section laser

A FHFARARN, ] LS B 838, A5 3% (1] B 7 1)
O Af FAS RIS AN, R AN, IR AR
XEREAS Ago HI T 2GR T B TE AR 2 3 B SHE
AL AT AFEDRBE Ry IR AR ARSI,
B Ry AOTE AR, B AR T B A A, 2 2R
e RS . AR A SN RS B0 T, 3
R, WITE AR, LI L, RSO TR B &, 77 AR Y
RCRAR S, AT AT LS FH 0 A 28007 552 B I 5 2 )
AT o

2 REEMET

AR LR bSO nT AT 3 22426 6] Rl 1) 8
TR, AR TE ] B ] LAZR R A -

Af = ¢/2n,L, (3)

M(3) AT, YT A AR A SR, AF #Y R/

A L s, w] TR 2Ok 27 15 18 8] B =2 18] /Y
KA

L =1 - (1 —ﬁ),(x e [1,100])  (4)

AP, [ 1,100 JEHE ARG B R4, IR AR R, AT L
RAFRFIE R (100/% — 1) A, P R, A RLER
RIS IE R (100/%) A, e A B ARG 1O (5 3H XL m
LUN =WV
m = AL/ (AN, — AX,) -1 (5)
P, REHY PR EDY m - Af. ARG (S M
A 300 R o oL £ K SR R 3 135 s v A 41 A
HERLE A5 1B B AE S5, e AnAE 1550nm %
B, 100GHz [y [AIFf K 249 2 0. 8nm , [A] b — i fil FiT 431 5
i GHz R ol Bt B8 B4 SF-P a3
EE P AHOEAR RS R AN 2 B,

['Ll 1.5“]‘[’! LZII;' | Sum ][ L
i L N
Y Y :
front section middle tail
section | | section

‘ S | ot
—slot funiction—cutling
surface |

cutting
surface

Fig.2 Structure diagram of a three-section SF-P tunable diode laser
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Fig.3 Lasing spectrum overlay map of a three-section SF-P tunable semi-

conductor laser
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Fig.4 Schematics of laser linewidth measurement with fiber delayed self

heterodyne method
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Fig.5 Comparison of laser linewidth measurement curves for three kinds of

lasers
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