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Abstract A scheme is proposed to achieve all-optical wavelength conversion and all-optical OR-logic gate, which are two
key techniques for repetition rate multiplication of pseudorandom bit sequences (PRBS) based on terahertz optical asymmetric
demultiplexer (TOAD). The switch characteristics of TOAD are discussed followed by 10 Gb/s wavelength conversion and
all-optical OR-logic gate with theoretical simulations and experiments. The results indicate that the wavelength conversion
and all-optical OR-logic gate can be implemented at ultra-high bit rate by this TOAD scheme if the widths of control pulse and
switch window are smaller. Furthermore, all-optical PRBS with higher rate can be generated by employing both of the key
techniques to achieve the repetition rate multiplication of PRBS.
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demultiplexer; repetition rate multiplication of pseudorandom bit sequences
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Fig. 2 Gain response characteristics of SOA with different control pulses
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Table 1 SOA simulation parameters
Parameter Value
Length of the active region L /um 150
Carrier lifetime z./ps 500
Saturation energy E./pl 8
Linewidth enhancement factor « 5.0
Nonlinear gain compression factor e 0.2
Small-signal gain g,/m™" 3.5X 10"
Internal linear loss aj, /m™* 2000

223t SOA i + {5 e iy Dy R FAH 7. 5351 Oy
P; o (T) = P, (T)exp[h(T) ], (&)

b0 (T) = . (T) —%ahm. 9

CCW Y1 CW S 5[5k SOA [ i ] 3¢ & 3k 2
Tow = Teew — 20, Forp 2/ HAERTFRFF S M (A= Ax/
Vhoop » Voo N IGHETGEF TOAD 3 (AL 35 3 ) . 3 s

RN BT P LRI 5Otk MR 48 5 BUARAL 22
AB(T) — %a[h(no (T Ao

R FR G250 6L 50250, [ 1 H il 11 A
By th T R

1

P.(T) = 2P, (T {exp[h(T{,w ) 1 exp[h (Tou) T+ ZGXp[

4
1

Py (T) = —P,, (D) {exp[h(TCw) T+ exp[h(Tey) ]— ZeXp[

4

h(T) +h(T)
2

h(Tew) +h(T)
2

}cosAsé(T)}, (1D

}cosAsﬁ(T)}. (12)

g B 4 i U3 —AE6 R P al RoR
Py(T)
Py(T) + Py(TD)’

A AD KT E SO0 P (D s A
i A, WDMI iy A8 2 i ik b 2 2 05 42 58 10 ps
14 725 101 Jk s SOA 19 2R 9L F 1 & W) 18] 500 ps, Sy
H B % Ok oh 98 B2 5 TOAD 3 19 X FR I 56
O—2, AFJFEE 0 F TOAD iy b 4 vEan & 3
Ca) TR » MAE X AR T 2 B 1 9 B R 144 ol ik ol i
JE BT i 1 O ok w0 (L ) R AR HL BE B BE T G # 1
1A% 5 24Xt R IT 5C 8 1119 96 52 /N 45 il ik o 56
B 6t O Bk e T 3 B S R L (EL S BE AT 4R e T
K HiE.,

an:

(13)

& 3(b) HFF % 40 ps B, TOAD ¥ B % 1
ERHIEBE R 0. 02,0, 05,0, 1,0.2,0.5 p] B}
Fgs R . BB 3Ch) a] A B G T R 4R Db
RE T2 1 38 K, SE G s 3k BB S TF 4R W) 7 45
JEREE N 0.1 p) B Dy F a5 oK, B AT DL3E i
E T Bk bR fiE R 45 i TOAD 1 % s ik o
W,

SOA 8 Tk TF SR 1 58 5 DL R g2
il fik b T 22 B] B 56 B 6 F AT TOAD (1) % K AR
Bk et A S . AN A SOA R0 VK &2 i 8] #1 AN
T 42 i Bk o 98 B T B ot 1 9 B Hh AR W 4 R
A T BE A LG FF % H 2 100 ps. Bl 4(a) Ry
Jik b 58 BE 60 ps B, SOA 7E A [A) 2 it 7k & 1) ] T

0105008-3



H |

) TOAD %t IEE » 25 20 1K SN ) 42 3 4 28 /1y
TIPSR 158 BE . 2 il B W] Y X B 4.

# ot

P ok vh 56 BE R TOAD 31 i % & 224 ik o 536 32
RFIFRAE H 90, SIE B R ]

4(b) 2 SOA #i T YK Z I 18] 2 500 ps B, A [A)

1.2 1.2
@ 4ps ®) ——0.02pJ
1.0+ =0 ps 1.0} — -0.05 pJ
) £ \ -----20ps z 4 N ——0.1pJ
£ 08} f \‘ \ 30 ps z 08/ / \ 0.2 pJ
& 1 \ 1 —
< 06} [y ~ 40 ps < 0.6} / / \\\ 0.5pJ
S o0z} AR g 02} / \
Z, F (Y { Z m
0 J s = o —— 2 \
-0.2 . . . . . -0.2 . . . . .
-40 20 0 20 40 60 80 -40 20 0 20 40 60 80
Time /ps Time /ps

B3 () AIFIFRE B LR (b) A% f ko BE 4 F TOAD #Y i th 5 1

Fig. 3 Output characteristics of TOAD at (a) different widths of window and (b) different energies of control pulse
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