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Analysis of tuning characteristics of two- segment DFB lasers

Yan Lu, Luo Bin, Pan Wei
( Institute of Computers & Communications Engineering, Southw est Jiaotong University, Chengdu, 610031)

Abstract: Based on coupling wave equation, twosegment DF B lasers have been analyzed, and implicit expression of
their carrier density and emission w avelength has been obtained. As a special case, the oscillation behaviors of the absorptive
device with two equat length segments: threshold conditions, carrier density and wavelength tuning range have been
analyzed.

Key words: two segment DFB semiconductor lasers; carrier density; w avelength tuning

[1] ( SSG) [2]
(SG)H ¢ DFB
’ 1
DFB 1
: DFB : 4 l I | &
v grating
DFB ) :
(TMM)": : WW—I
2 active regon
TMM DFB L — prb—L —»
, ( ) DFB —ii
[ 6] DFB Fig. 1  Schematic illustration of distributed feedback( DFB) semicorr
’ ductor laser
* DFB LD
, ,1979 5 z 1, Maxwell

: 2002 O7F18; 12002 11- 18 7,



224

2003 6

E(z) = A(z)exp(iBoz)+ B(z)exp(- iBoz) (1)

, A(z) = Erexp(inf) .
B(z) = Eyexp(- iAB) (3
» Bo
A(z) B(z)
didz@l: iABA(z)+ ikB(z)
(3)
- d_%%)': iABB(z)+ ikA (z)
2k :
A(z)= Atrexp(igz) + r(q)B2exp(- igz) (4
B(z) = Baexp(- igz) + r(q)Atexp(igz)
A1, A2, B1,B2 , q
g=F[(88)- K7 (9)
,“_{_77 “«_» AB
AB= 8- iw2 (6)
. 6 A X
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.a : N
N = SN (8)
r(q) ,
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)= - s o)
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A(0)= riB(0), A(Li)= A"(0) (10)
B'(La)= rA'(L2), B(Ly)= B(0)(11)
,A(O0) ,A (L), B(0O),B(L1) 1

LAT(0), A" (L), B (0), B (L2 2
L T1, T2 (4
, 4

[1-= rir(qi))] A+ [r(q1)— ri/B2= 0(12)
[r(g2) = ra] A{exp(iqalo) +

[1- rar(g2)] B2 exp(~ iqal2) = 0 (13)
Avexp(igiLi) + r(q2)Baexp(— iqiL1)-

Al = r(q2)B2 = 0 (14)

r(q1) exp(igiL1)A1+ Baexp(- igiL1)-

r(q2)Ai - B: = 0 (15)
q

[r1i—= r(q1)][r2— 1(q2)] ' )
[ V= rar{qn)][ UF rzr(qz)]eXP[ZI(mLH q2L2)] =

[ri= r(q)][r(q1)= r(q2)] .
(1= rir(anl1= r(qur(q)] “PHEY*

[r2— 1(q2)][1(q2) = 1(q1)] .
(1= rar(q) ][ 1= r(qi)r(q2)]PAeE2)
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Table 1  List of parameters
L 400K m cavity length

Ny 1% 10'8em~3  carrier density of transparency

r 0.3 confinement factor

a 2.5% 10~ '6cm?2  gain constant

Ay 25c¢m™ ! internal loss

TN 3.35 effective refractive index

refractive index derivative with respect
di/dN = 1.2% 10720 . .
to carrier density

k 50cm™ !

coupling coefficient

b ? )

ri= r2=0,Li= L= L/2,(16)

rCqUr(gesplifqi+ g)L] - 1L qu?q_urr((qqzz))

[T(q2) exp(ig2l )= r(qi)exp(igiL)] = 1 (17)
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Fig. 2 Variation of effective reflective index, module and phase of the

left hand side of Eq. (17)
2 (17)
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