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Abstract

In optical fiber communication systems, as the transmission rate increases, the traditional O/E/O
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relay method can no longer meet our needs, and the semiconductor optical amplifier can directly
perform optical/optical conversion. Semiconductor optical amplifiers are mainly optical amplifi-
ers made of semiconductor materials. The rapid development of semiconductor optical amplifiers
mainly benefits from the successful development of quantum well materials semiconductor opti-
cal amplifiers, which overcomes the disadvantage of polarization sensitivity. The development
and use of quantum dot materials can improve the transmission efficiency and waveform stability
of semiconductor optical amplifiers, and optimize the performance of noise and crosstalk. This
topic is mainly based on semiconductor lasers. It introduces the principle and structure of semi-
conductor optical amplifier, the development process, and the basic functions and applications of
semiconductor optical amplifiers. In addition, the latest domestic and foreign developments of
semiconductor optical amplifiers are also discussed. The semiconductor optical amplifier can di-
rectly amplify the optical signal, and has a high degree of transparency to the signal format and
rate, making the entire system simple and flexible. Its appearance and practicality is a milestone
in the history of optical fiber communication.

Keywords

Semiconductor Optical Amplifier, All-Optical Signal Processing, Non-Linear, Quantum Dots

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

P B HCHORAS L — T PR BOCSAFONBOCK B S F, €008 R mUE AT DUE AT/
JeRIF, AR 2 e, BERIOLNERE, JFHRARMER N 7oh, HTAFRETEL
B it 1.3~1.6 um Bl ASCEEANH T FUOCTHOR AR IR AR DI FEANBUIR, L T ZThReA 1T,
EENA T PUOCTIOR R AR LRV R 20665 5 A B ST T AR ON A6 KR 4s
HAMRKRIE A 98, SGas-TIavEREy, HAMER. AWBUN ThiE/, a5 HADE R ER, £
RIS 7 2 A BB L Ae i s sREE T — ORI R A RN, 26l (5 M4 15
BN

2. FIRNHKE
2.1 FIFEABARMEE

PO B B EANRF PR AR 5 2 SR BOL A SR, #0231 32 BRI e ORI HLA . 0
JR R B0 X S5 K, 18 HYFIRTE NRE N HL TR O, Sl AR T B R R S B 4 T 1A (I BE 4
W NERIESKBDETBOR, ERRETHURETRR A, RO R AR i 7 R 72 . B8
B 1 B ISRER B L BTBORER I, BOCRIATIFR N R, S IFAN P, » BN RIIGLE 1 R
Bom XA, IR RO OR, ORI, BTl sl /%5 g AR e z 920 pliois, A
S b m A N R [

P

out

i a ARG BE AR AL B DX A4 L i) 3 5 2] -

=P, *exp(agL) @

DOI: 10.12677/0e.2021.111002 9 HEHT


https://doi.org/10.12677/oe.2021.111002
http://creativecommons.org/licenses/by/4.0/

TArE] A

REFELE
-— —

/ \

AR

e P T N S

e L t

Figure 1. Semiconductor optical amplifier
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Figure 2. Semiconductor optical amplifier
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Figure 3. Working principle of travelling wave semiconductor optical amplifier
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Table 1. Linear application of semiconductor optical amplifier
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Table 2. Nonlinear application of semiconductor optical amplifier
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