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1, Introduction

Accugale compuler cimulation at the design stage is
very Impartant in order 1o realize high-performance
lighiwave communication systems. For this, reliable
ity for optical components as well as acourate
parsiisier values are required. For DFB lasers, the
pate-gguation models are usually used that include
wveral parameters whose numerical values need to be
ceperimentally determined.

we amabyze the static and dynamic characteristics of
o irestly modulaed DFE LD and extracted the
numn:r'i:al values for the rate-equatian parameters.

. Theory and measuremeant

“The rate equations that we use for our parameter
sxtraction is given below [ ey B
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In the ahove equations, §() represents the photon
; density, optical confinement factar, gq differential
‘i s gain, & pinnnmliqnplnmnl:r,r, photon life time,
e ¢, camier life time, ¥, active volume, 3 linewidth
ARkl enhancement factor, N(t) carrier density, Mg
transperancy carier density, N threshold camier
density, & spontaneous emission factor, and (1)
phase of the electric field inside the LD. Our goul is
determining numerical values for thess purameters for
ugivaFBLD.TMDFELDumdinw
investigation is commereially available 1.55pm DFB
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Gur measurement and fitting procedures are
performed in three steps. First, from the steady-state
solution of the rate equations, we can obtain the well-
known relation befween npti::ulpuwe_tnutptﬂmd
inputwm:m. I BE
g _heh £y g
% .;d-._,;,-r_'5'-'-}"E’:%'?ﬁu?%i_ﬁ-uirf]'_ f;} ; Lot
7 R L

e e

L
: nﬂf i

m

A

el

h'ik'_E.,_-'."r-.l: i e gt
A *.j_wi; 2 e T

s 5 5

wheee his Plank's constant, 4 is the towl quanfum
efficiency and {,, s threshald current, From a power
& current measurement, we can easily determine 1
ﬂ-nd Fd H

Second, we determing the resanance frequency.
damping factor and several dynamic parameters af
the directly modulated LD, In order to do this, we
aliminats the problems of the accurte microwave
calibration, LD mount effects and parasitic
components af the laser by the frequency response
subtraction method{3]. One frequency response i5
measured slightly above the threshold and anather
is measured far above the threshold. By subtracting
one from the other, all the parasitic effects can be
completely cancelled out. The resultng frequency

resporse is given 0s
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where wlp,wy, O and gare the resonance frequencies

and dampng foctors at higher bias current levels and
near the threhold bias level,

We use the measurement sefup shown in fig. 1. The
resulfing subtracted frequency responses are shown in
Fig. 2. When we fit the equation {2} to the measured
results, we obtain numerical values for the  resaaance o
frequencics and damping factors at several bias levels. i
The fiming was done using the Levenberg-Marquardt
algorithm[4]. Fig. 3 shows the extracted (resonance
frequency)’ vs. injection current. The slope of the
fitting line gives the value for Igo/eVs « Fig-# shows
the relation between the resoance frequency and the
damping factor. The slope for the fitting line gives the
value for the K factor, also. jown as Petermanti
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constant.

Third, in order to determine fiber dispersion
parameter, inewidth enhancement factor, and chirping
frequency, similar measurement was done but with
J0km-long fiber inserizd berween the LD and the PD.
The normmalized transfer power between LD amd PD
alse has no parasitic components{3], Fig.5 illustrates
measured as well as fived fiber transfer fanctions, As
shown, at high frequencies above |0GHz, the fitting is
not accurate, This 5 due to the lack of accuracy in the
rate-equation model as pointed by Peral and Yanv[6]
MNevertheless, values for D, alpha and fc can be
determined from this fitting process.

In Table 1,2 the numerical values for the extracted
LD parameters are summarized.
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M Conclusion

We have presented a simple pammeter extraction
procedure that is not limited by the packaging or
parasitic effects of LD. Using this, we extracted

numerical  wvalues for  thimeen imporant DFB
parameters. We acknowlsdge Dr. Hyun-lae Yoon at
Meoptek for kindly allowing us the use of lightwave
companent analyzer.

101 | bmer renmn s dtrm |
L BN | TET A

Translar Pos erjoBm|

a i " (1] Hl
Modulation Fregueney[GHz]

Fig. S Hormallzad Power vs, Modulation Fraguancy

<Tablel>
Parsmeiers Drescrintian -7 - T
il ol ma 1716
Spantanspes
4 Emitsian Factar 0000087
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fr mﬂ_ﬂc ] 11
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K ¥ factor ns 0.47
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<Table2> -
Blas Resonsace 7
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n 5 1739
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