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A bstrË G - We a u Øze fu nnon- de com- -
¹ m ut- Je qtg lu m u efJ b ser- diodes £ ng m

equil- - u ci r-- ¤ model cy u ser diode - D e
rIod ine- ,¤ reb fiord - , bea- - en * v-cc-cd Ä rd ers

Cid photo- , fa k- e a r-ren- a d gam

comp -g Sion w e ird uded in tho mod- t Tho

e prÄ d 1 @ 1 ea Hy UBI- fize the M eets qf

m d ots x- ra ng-ers on M r7nod e distor t- - -

b y m e ¤ r at e eq u at io n s p r op osed by

Naga ÷ m [4]. MOdind W ee rate q uatu fts- ]

ar e.

=f L f = f, + ô fs + r,Ì
Y SCH ¦

Here, I is the in - ted current , I. is the c- Tent

m SCH, In is the o m ern in QW, Sn is the

noxm a ized photon output , Va and V- H are the

volumes of act ive a d SCH regions. r ., r n a d

r p are the cam er transp r t t ime, bimolecular

recombinat ion t ime, and phoax1 life time,

rema u ve- , a d g is the ga n compression
factor, q is qV.Sc/ f - and Rp is r p / Q . The

circuit model of LD can be deri va l * Om

combining these thr ee equat ions as shown in

z -¢

F®. 1. Equivalent c- cult model of MQW LD

Fig.1 [5], In thi s model, the photon density of

LD is representd as output voltage, Sn¤

HI . HaX¢ Onic Dist ort ions A nalysis
We use m a m- long InGaAs/ GaA s MQW LD

parameters. Wi£ the circuit model, lu ge sUng

m alysis is easily N rformed by HSPICE

S® ulaÄ r . Sa ond a d o- d f- s can be easily

em ound - First , input current (I) is appUd as

f = f Ë + f -Sm Of

/ - ¢

I . I n t r odu ct i on

Rc ent. , m- e have been much interest m
Suk arn o - multiplexd opt ical transmission

systems for CAT V a d om- applicat ions.

Multiple Quant um Well (M QW ) lase diodes

(LDs) for this pu p se must have god linear it y

h ord- to achieve reliable sU nd tr ansmission.

Harmonic distor tion(I0 ) mat gives Use Ä

int- m ix ing of s² nals is one of the inevitable

irmus ic characteri stics of LD.
Generally, the od gin of f . is related Ä £ e

nonl inear relat ionship between photons and

inja td ca n e s. Anom- cause for HD is

nonuniform longitudinal distribut ion of opt ical

fields a d ca n e s, namely spang hole burning,

a d leakage Cu- ens of LD.
.M a y circuit models for aIMIn ke DC a d

AC characterist ics of L D have bÄ n prop sd

[1,³ . And m- e w as m invÄ t iganof1 of f D
using circuit models of Fabu - - -ot LD[³ . We

investigate the HD using m q tnvala E circuit

m£del mat includes the leakage c- Tent ef fa -

notuma dty betwÄ n photons a d ca ters.

Spang hole burning effea is included in OW

model through the gu n compression factor . H us

approach allows us to easily visualize the

effa ts of var ious parameters on f D .

n . Equi valent Circui t M ode1

m e dynamics of LD cm be easily described

n is work w as sum m ed by Inter - University
Semiconductor Research Center research grant
No. % - E- 32Ä .
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Fig. 2. Lu ge signal response of LD
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Fig. 4 Second- order HD as a function of

modulat ion frequency

[6] . For example, F ig . 4 show s the de@ndem e

of second H D on the modulation * equency . A s

can be seen, H D increases as the modulation

f requency increases tow ard the resonance

f requency w hich , i n t he case show n in F igure 4,

i s 6GH z. H D dependence on bias CtUTeru s,

modulat ion depth, channel separ ation, as w el l as

L D diode str uctures can be as easily

inv estigated and their resul ts w i ll be presented

at the conference./ ¯

w here ¢ is the b ias cur rent , Is i s the bias

cur rent reaches steady state. L arge signal

response of L D w i th 1GH z f requency is show n

in Fig . 2. In the circuit m £del , the sinusoidal

signal is caref ully applied af t er the response of

sinusoidal signal is appl ied at O and l O nano
seconds, respect ively . T um - on delay and

relax ation osci l lat ion are obser ved. T he opt ical

outpu t spectr um can be easi ly obtained by
ped on ning FFT (Fast Foun - - T r an sform ) on

large signal resÄ nse. Second and third

harmonic term s can be seen f rom the output

spectru m show n in F ig . 3. Second and third
H D s are approx imately - 23 and - 36dB w i th the

b ias curTent of 12 times t hreshold a m ent and

20% modulat ion depth. Simi lar ly , intermodulat ion

distor tion can be easi ly calculated w i th the

mult iple tone input . W it h the above approach ,

the deê ladence of f O s on v an ous L D and

modulation par ameter s can be easily

investigated. Such an invest igation is simpler

than solv ing the r ate equat ions numer ically

anddoes not require linear izanon as w as done in
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