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Abstract

In this paper we present for the first time the electric circuit model for direct frequency modu-
lation(FM) response of the conventional distributed-feedback(DFB) semiconductor laser diodes.
Especially, in this paper, the proposed model includes not only the carrier density modulation
effect, but also the temperature modulation effect determining the DFM characteristics of DFB
semiconductor lasers. The DFM response due to injection current modulation was obtained as a
function of modulation frequency from DC to a few GHz. The circuit model representing the
temperature modulation effect is obtained from the structure of DFB LD chip and the simulation
results are compared with the published experimental results. The circuit model representing carrier
density modulation effect is obtained from the rate equations of DFB lasers and the simulation
results are compared with the results that were obtained by the conventional numerical analysis
approach. The results showed good agreements,.
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A el A4S Uelle F o dutdoz ¥
*$8t# 7 2 (phenomenological approach )| o} F
2 A B-gn, ojot 2 el odh G grol A
FRHo R AMNE o] 5L FYUMAFIUE Jol ek
9] 7HglolFx Noll &AM G(N) = A,(N—N,) 2}
= **3331°‘ EAS 72 "k A, 38 olEAF
oln, N.& ¥ ¥4HH (population inversion)o] A%

E Etl“’z~}EH(transparerlcy)7} 5 7] #18 shelof o]
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Fhelols = No| Z7tale o539l G S7He ¢
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o+ ot
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‘ al’
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WA e ol A o] Exoltt 'y #4592k confinement
factor)o]tl. $19} 22 DFB & oA o] FEo|Eo &
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gl Foli kL2HE DFB mxe] ~HEHSG
AL F UoH, oy gt 2HEYL o]Fo] 7} 22
reo sty 7hg A FE ol mEEAE =

& _olE Al4=(mode-gain coefficient) o & Zt& &

2433

www.dbpia.co.kr



REE S EER CEE "94—-12 Vol. 19 No, 12

H 2.DFB #l o] A tio]e o] sfelo)y iz

Szwdel 4gkg 2Ys7] AW o NAFE,

Table 1. Parameters Used in Calculating the Elements of FM Circuit Model of DFB LD,

Notation Pardmeters Values Units
L | cCavityLemgth | 30 . um
w—‘\i\;-_]—mﬁﬂw*;\ctlve Layer Wldt}; N 1:5-77 um ]
|4 | acvelwermikes [ 03 | m |

q E]ectron Charge 1.6x107 W C
. ~ Carrier Lifetime S osxwt s
I T | Photon Lifetime 10X 1071 s
C?DV“HAix ag)fxcal Confmement Factor : 7 0.15
- vé‘—‘a—m - Mréroup Veloc?ty ) 7 | 8.6 x 107 m/s
o Ay B "'*‘V—Ll\m;irrw(iam Coefflc;erlt - 47 x107% ‘ m?
Pkg W de Peak deelength - N 1.55 o ;;m |
4| LemWavlenh s ||

Ax | Halfwidth of Gain Curve at Half Max1mum i 0.04 ,oum
MY-M_ CarngrxDenslty of T ransparent Pomt T 26 X 1&‘7 i V;;‘H

€ GaIrTS;turatlon Loefﬁuent ) [ 4.7 x 107 m”

Iin ‘ Threshold Current o j VPA I mA
- D | I‘otal Cav1ty Fhlckness ‘ : o VI(A)(Vj o umi‘
_‘d; o ”C;ratmg Depth o ~(’). 17 B y’n:ii
[:AA - gﬁGratmg Penod - o () 2422 T m

7 ‘A Spont'aneous Radlatwe Coéfﬁcient Wﬁh ;) X 1(; i
’H}gWﬁrw‘Stlmulate;i Radlat\ve Coeff1c1ent 7 0. 9 X 10 6
e ] »..’—X;é;}iecio?mbmz;{mn C(;etflclent 7 ‘7 20% 1071 |
MVTLI Mode-Gain Coefﬁuent 593 10°
V x,v,,,‘ ‘Aifww*h Wilrr;t;emdl Loss 7 : B ~40 o 7(:71;16'1 4

g Mz 1aHm=1)2} Ha1+xE
0.3umE A T2l iy 9
3100 M gzt wd shacatat
s fazrde 2 (12) 4 13)el
Tk 4 vk 1E 42 HEBAM Ry T
03134 A Apol o] Adoln, Cpi= HEEHFE
[Baul=

cq d&
N

V.AlZ3o|M & ot

27 49 BFANAM AN ez gl dig
2434

ewdos Ay dddele gy 8%
o] ghg dWud SEddolMe dAg R % EE
2 C,2 24zt 0.79LK /W], 35.94[n] /K ]oln} gA1H
= T,e 2839 nsec], LD 39l v A 2o Wt R,
ox= 7hzh 19[K/6W] 11.595(puJ /K], 22l ¥
A "é*’F Tot= 220l psec]olch. LD €& E9siz) o
HY Al AR E SIC wEwe] R, CiE 22 12,1107
/K], elal A S Ty 16.47[kseclolth %
7l 2] o} 2] R49}' Cye 127[K/W], 175[1{_]/}{]0]3
T = 22.23 ksec]olth, 7baF ofg) Zoll §1 28t Hy
ol Wztizly A4 LD 2x¢HHE 9437 F44
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