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Structural dependence of a gain saturation and noise
figure in a traveling-wave semiconductor optical amplifier
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Abstract
The optical gain saturation and noise figure characteristics of 1550nm traveling-wave
semiconductor optical amplifiers are analyzed experimentally and theoretically. The result shows

that there is an optimum active layer thickness for high saturation output power and low noise figure.

s WL SIS WA BEEI) F a0

WA FFE7)o) g ol MEe gl HEH A AR A E AFHER, WA FFH7)

AeEA o] Foloksln] FE&EAY AAE Y8l FFH|E D o5 EEAo) tig F&d ojs)rt
Agslojof grh B =RolME FE3 FF L5 o|SEHEAY T2 F FEEHS L7
g 2RV F2E 2] Y98ko], TMM (Transfer Matrix Method) & ©] 28 simulation Z 29} =l 2H &
FEEZ719 4232 0BT ZH simulatorE F 531, £3}0] 5 R A5G BT T2
SR ERS Y

FTE o5 ol 2
SOAY EA-o|5L oA W3t ule} parabolic HENQ SALE HT 2N thS} 7S Aoz
A f gl
a,(N-Ny)-a,(A-2,) -a,(A-1,)
1+2-¢-§

g.(N, )=

photon )\](1)
A, Aol Be 2Bl 5L AN 408 G, 4, 4 Gt oS4, Lt AARY, £ L

nonlinear o} 54<Foltt, BAol5L FagtozRe spdo) Wste] wlel HA FolAnj, o] S X FE

18] 3}t7] 98l nonlinear o) SA4HF7F A 25 Uk,

_h'C‘Aa)' (1—‘R22)‘nsp.gAVE

ASE T /1 2 J’Z

1-R,-R, -exp(2-y - Az)|
exp(y - Az)

P,(2)[ dz

21(2)

312



383 A153] A71ES] 2 20049% SATESLES (2004. 2. 12~13)

2PASE.ou1 + _l_
Ghv G

NF =~ 21(3)

21(2)= ASE powerE AlAMe}7] 97 424122, spontaneous emissiono] 2@ FH (P, ()3

A& te] WS (R, R,), 18] 3 inversion factor(”s» ) 45

A

£ a8t} 21(3)2 ASE powerZ-El noise figures w0l &=0.4um

Al4F3E7] 91§ 4224 2 2 ASE powerell H] 8|3} 11, o] 59 35t 0;?8“"’

sl g)sle 245S BAth Ewgezr E4dd g 30|

dIsEEE aes) A FA71 AolE vl g =m0

FHOR i, A JRIA oI5, FUE, Al ol [T ORI

2E¥ 59 parameter+ A A stk JFA 8 15| [—=— Experiment ~

TMM(Transfer Matrix Method) S AF8-8F3i o} -10 c 0 5 0 15
P_ [dBm]

3. A8 [(2@1]) FZo] W& o]5EF 54

[281] & Tz W& o] 5 x3d A4S el 24359 FA F24¢1 o] 5o] A3, £330

E& zrteithrt gAasiol o)ohe A4S (2 d2)ol A YEMACH o] RS A F T2 ARl w

2t FIFEASIE AR o] S0l ARARE B & WF LE F712 Q8| o] SEsH AL o] wef A5ty

2ojt} [2¥3])e FAZE Folo WE noise figureE YEIATE B4 F FAL FAETS
}8l 2 2 noise figure= A2t}

=

O

=
spontaneous emission©l] 2] g+ 2 g o] F7

10
1

- /. d=0.1pﬂ‘l
10} e {40 9r

[¢] 8

-~
T

<§\

<]

P [dBm
&
Peak gain{dB]

Noise figure[dB]
[

F200mA

I 1=200mA
6 Wdt=20,m 6 2 e
5 " Lengt=1000um Simuation
007 O(B 0.(B 0117 > 15480 1500 1520 1540 1560 1580 1600 1620
Achvelayermdqms[pni Wavelength[nm]
[182] S FA & o] ST EA [283] &A= FA o T2 noise figure

1.3 &

T™MO] 28] AL wEd] FEE7)9) o) SESSH o2 BYZe Holvt 1000mAs F7
0.08mel A HFE o] 53t 32 ¥ HSEANE UL F AATh oL e Azke Az s0Ad 9@
dyAze ge 3PS wth

5. 3nEd
{11 H. Ghafouri-Shiraz, "Fundamentals of laser diode amplifiers," John Wiley & Sons, 1996.

313




