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Study on the Switching Characteristics of TOAD

PANG Huan-gang ZHANG Zhi-yuan YAN Sen-lin  SUN Xiao-han ZHANG Ming-de
Department of Electronic Engineering  Southeast University ~Nanjing 210096

Abstract  The dynamic gain responses of the semiconductor optical amplifier SOA in a terahertz optical asymmetric
demultiplexer TOAD to intense control pulses with different input energies and pulse widths are investigated. The influences on

the switching characteristics of TOAD for control pulse energies widths loop’s time asymmetry and time delays between the

signal and control pulses are studied and optimized in detail. The theoretical analysis is compared with the experimental result.
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Fig.1 Basic configuration of TOAD
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Fig.2 Dynamic gain response of SOA to control pulses
a from top to bottom the control pulse energies are 0.02 0.5 and 1.0
pJ respectively the pulse width is 2 ps b the control pulse widths
corresponding to the dashed solid and dotted lines are 1 2 and 3 ps

respectively the energy is 1.0 pJ
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Fig.3 Dependence of normalized average output power from port B on the time delays between the CCW signal and control pulses

a from right to left the time asymmetries are 4 2 1

respectively their widths are all 2 ps

0.5 and 0.2 ps respectively the energies of the control and signal pulses are 1.0 pJ and 0.002 pJ

b from top to bottom the control pulse energies are 0.1 1.0 0.3 0.5 and 0.02 pJ the loop’s time asymmetry is 4

ps the other parameters are the same as «a ¢ from left to right the control pulse widths are 28 20 14 3 and 1 ps respectively the loop’s time
asymmelry is 4 ps the other parameters are the same as «a
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Fig.4 Dependence of the effective switching window width of TOAD on time asymmetry a  control pulse energy b
and control pulse width ¢
the parameters of a b and ¢ are the same as Fig.3 «a b and ¢  respectively
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Fig.5 TOAD switching window
the solid and dashed lines correspond to the oretical
and experimental curve respectively
5
7 SOA
500 pm 1.5pm 0.3 pm 0.2
6 0.5 ns 1.0 x
1072 3.3x10° m™! 1.313
pm SOA 8.5x 10" m/s
0.7325 ps 800 f] 1 ps
1004] 1 ps
SOA
SOA

SOA SOA

SOA

SOA

TOAD SOA
TOAD
SOA

TOAD

SOA
TOAD
TOAD

SOA

J. P. Sokoloff P. R. Prucnal 1. Glesk et al.. A terahertz

optical asymmetric demultiplexer ~ TOAD . [EEE Photon.

Technol. Leit. 1993 57 787 ~790

K. I. Kang T. G. Chang I. Glesk et al.. Comparison of

sagnac and Mach-Zehnder ultrafast all-optical interfero-metric

switches based on a semiconductor resonant optical nonlinearity.

Appl. Opr. 1996 35 3 417~426

J. M. Tang P. S. Spencer K. A. Shore. Analysis of operating

characteristics of TOADs using gain saturation and nonlinear gain

in SOAs. IEE Proc. -Optoelectron 1998 145 1 83 ~ 87

Xie Chongjin Ye Peida. Analysis of all-optical demultiplexer

used a semiconductor optical amplifier. Acta Photonica Sinica
1998 27 6 526~532 in Chinese

G. P. Agrawal N. A. Olsson. Self-phase modulation and

spectral broadeding of optical pulses in semiconduc-tor laser

amplifiers. IEEE J. Quantum. Electron. 1989 25 11 2297

~ 2306

A. W. Snyder J. D. Love. Optical Waveguide Theory.

London U.K Chapman and Hall 1993

I. Glesk J. P. Sokoloff P. R. Prucnal. Demonstration of all-

optical demultiplexing of TDM data at 250 Gbit/s. Electron.

Lett. 1994 30 4 339~341



