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Abstract

We have proposed and experimentally demonstrated the all-optical composite logic gates with XOR, NOR, OR, and
NAND functions using SOA-MZI structures to make it possible to simultaneously .perform various logical functions. The
proposed scheme is robust and feasible for high speed all-optical logic operation with high ER.
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Fig. 1. Schematic diagram of all-optical composite
logic gates with XOR, NOR, OR, and NAND
functions.
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Table 1. Optimized truth table for XOR, NOR, OR, and

NAND gates in the proposed scheme.
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Experimental setup. EDFA: erbium—doped fiber
amplifier, OBPF: optical band pass filter, CSA:
communication signal analyzer.

MZIZ Eo7b= 7 BE ¥ 4135 (Pa% Po)
Z+z} 1531.06nm¢} 1543.75nmsi o) FE Al
‘" Y07 =2 e 825 (Pan (=Psw)t
Par (=Pp))2 7}t 0.95mWe} 0.05mWo th HZ
npstdle] ME71E (MZM13} MZM2)el <3l
94X HzEoelx=H PPG (pulse pattern generator)ol]
A= 271 PRBS (pseudo random binary sequence)®]
NRZ (non-return-to-zero) ZAHEE  9.95328Gbps
(OC192/STMB4)2] HIE &= Rtk MZM2 949
time delay line& Pa9} Pse] =2 2% (LL, LH, HL,
a2z HH)S $HE7] 98t ARgEth 8 @4
A At T d gk 2% vE HdE e
Ast] Aems EFSH SOAE Atole) # o5 2 -9
4 AolEg HHFANZY O AREA dojzl HH 5
# XOR 7l°|& o] SOA1ZH SOA2 t& uhojojx
17+ 27 180mASH 190mAe°] L ##3d NOR (%
OR) Al°lE W] SOA3%H SOA49 digh nle]ojx
F= 2+ 199mA 9 130mA (&2 200mA)oltt.

a3 @)% 3b)e 47 Aet BY HE ¢ A3 E
(Past Pp)ol L 3(c)~3(f) 27t XOR, NOR, OR, 7]
i1 NAND Alo|EE2] probe 8 B2E (Por-ap(®i=n),
Pop-ap(@®:70), Pop-ap(@:=1), 1#] 1 Poz-ap)s HATT
1% 32 XOR, NOR, OR, 21811 NAND Alo|EEo|A]

2orle

U BE 23 AT 15dB ol ¥& 4% HE
A3 Y& RAFET B RE £ 252 M/
E9 % A% MzERE LojA7] wWed 1 FE7}
NE HEo1F (reshaping)S & + Utk

(15)

15
2
B 00000111111011111001 11101011100001101110
g1 @A
<
&~ 0
. 2
1
O 1000011011 1010011000 1010110000 0101111000 ®)B
& 0
-~ 5
¥ 2 1000000100 0001100001 01000111100100010110
€s } (c) XOR
= 9
s 5 '
T
8 % 0111100000 0100000110 0001000001 1010000001 (d) NOR
&0
= 5
,‘F 2 1000011111101111100111101111100101111110
&% (¢) OR
5
B 0
5
E 1111100100010110011101010111111110010111
p (f NAND
o 0
0 1 2 3 4
Time, nsec
2™ 3 AE 2ok (a) PAS (b) PBY BE 9 BAS

a2l3 () XOR, (d) NOR, (e) OR, 2zl
NAND HOlEERFE LI2 probe &8 EAS
Fig. 3. Experimental setup: pump input pulses of (a) PA
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