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Node Using a Fiber-Optic Delay-Line Matched Filter
as an Optical Packet Address Processor
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ABSTRACT

A packet error probability model for an all-optical packet switching node using an optical packet address pro-
cessor composed of a fiber-optic delay-line matched filter, an EDFA, an optical filter, a PIN diode, and a threshold
detector has been proposed. Effects of address codes, gain of the EDFA, bandwidth of the optical filter,
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and data rates on the packet error have been evaluated using the proposed model with a computer simulation. Two

“

sets of address codes with four

17 bits in an address field were used for the simulation. One address code set, in

which both MSB and LSB of the address codes are “1" bits, showed a power penalty of about 0.77 dB at a packet
error probability of 107° compared with the other address code set, in which both MSB and LSB of the address

“

codes are not fixed as

1”. The EDFA’s gain shows a negligible effect on the packet error probability since the

ASE noise of EDFA increases with gain. If the bandwidth of the optical filter is below 10 times of the data rate,

there is no appreciable effect on the error probability. Also, the average optical power at the input of the optical

packet address processor for a fixed packet error probability is linearly proportional to the data rate, which is a

characteristic of a shot-noise limited system.

I.M &8

3 BN 72t koM 234, U FAUEE
s} /A (optical-to-electrical) L=  A/F(electrical-to-
optical) A% WYl MY 2@ Ee PR F
e A 33 #7549 all-optical packet switching
network)el T dEvh gurs HPsy Aol
3 B FATLE 7t xEe WAl Holg = &
g Fvie] Aro wel fAlg BAAR etey i)
2o, st A AE FAAA AW §%E
74717 dsiA g7 ol =H AE HEH WY
o2 HE¥ F AE 71E0] K 7HI AT =g
HZ FAG =4 F e w=0] FE AEshE
qmgls o o3 A W, A Aol
oEds WrRRE Bt B 79 o=k 237
¢ dA Hw, 2o A0 diaR §ade 1
Zo] gols APl

o Ay ¢ F AN 2F =g G
34 woto] FakE Ff{ AR o
{fiber-optic delay-line matched filter) & 3 =§7l ol =
& 2 ] ] 7}(optical packet address processor)= AH§
o] o Ydgse Al oJudAE FHHL
2 e g F e, FAHF FdAre AAdR
8 Z7HA7A 99 2o B8 =9 £80] 7be
o, BN AAME AFdnrie FHF A4
Mzo ofaf AF Y =t o= 27 A o,
JAHE A7l o= NE k= ojug s F
A #(optical correlation) 2§08 WAl & 4# ¥
2 4de et 7 & (threshold detection)2 13 =
Zlo] o] o =g A9 AXsle A& VA F,

382

reo] o 20 g H3) o=l At A e,
43t el dle A7) 4¥ B2 Ylauto-cor-
relation pulse sequence)?] F ol W oj=g A
o EAdte “ITEES] Fo HFete Al S
© Havt G En o= 27 AR g8 Afde
A7) e wat 4@ A H(cross-corre-
lation pulse sequence)o} FA Al HH, o= 271 4
I FY "o ydec 34 e #@e 74 €k
upehA], 247] A% T 22 i wA AR 5
H2a9 Ho gyl Alojo] AR E FE T AHE-3HA,
Ao 29 Heo] FEYGET W AL
AE, W o S g =EZ HEsE
=24 A7l g GeEE £ A woAe H§A 2
& (packet error probability)2 %21 ALEE oj=
gl 2: 515 Mlof) o8] 4P ur] 28 Yehdte A
7} dd Y "as wa e FF 9280 #
) zpole} zt g il o] WA FEo ofs) FHACH

B oeolAe A F AR Ao ur], EDFA,
Z our), PIN tolex, 283 EEE HA7
(threshold detector) 2 -2AE F A o= g 2 2
2N1E AHEE &4 3 El B =28 A8 Bl o
& 2dg Aotatddrt. oj=#H A sz o FAHK
AAMZ A3ty 286 Yeide A7) A4# F
& "Wl wal A3 S g2 HYEY U €8
2 Mt no Aoz FIHA, AdE A L&
48 A 43l EDFAS] o5, 3 dui7]9 534
= 1) e B g B AR B S S bR TA - =
o] qA Q& A= JFE et A 13
M= AE F A2 2@ =2 FAHE F HA
o] Fx 9 Fatol #atod 7hde st e, Al

www.dbpia.co.kr



BLAH AGNE AR 3 R oJsd2 AN A48 ¢3 FAg 2@ = B 0 &

OZdMe & =M Add AR 28 zdo o
sto] AgstAnt A Ngoe 16HE o= ¢
Eo 4708 “1” MET} EAsE 25 F9 o=
A Az EDFAS o|So| 20, 30 dB, F A7) 9
W Zo] 0.1, 1.0, 10nm, 28] HA 9 A% w7}
10, 40, 100 Gbpsl A% 3 A7 28 =9 HF
28 AN ARE vz B} rpAgo s A
VAME & A479 438 astdr.

I.o¢8 & o3l ot reo| X gl 5

F H3 2@ == 2048 FAK FAR FTEHE
Z A7 2% == Y32 Fxe 29 1% 2ok 4
2 3 47, F 207, F 29, FHH AD
A2, WF =37 (Polarization controller), F =7
o= & Helv], AE "2 #4473 FF7), 2
2 FAe AR AR 748

7} wxoAe 7 2L vhgat o] o] F o
oo exo JEEHE F AR M3e 948 @] F4
f A7 190M H2ly =g A F2e @3l
AT Az B9 B3l o=d A M FEAA
=AY A7 =g 29 3 3 =g Ho
ol Aol e kE o=y F T 98
ou# A A R AP Eh

oj=glX YEo 4749 ‘1" M EE EFste o=
g Zeg &3 AT d=d 2 Ay 72
B 29 29 ol FAR AALE Y #7], EDFA,
Z ou7), PIN golox, a3y FHI FA7E
TARD FAF AAMNE Fgdarid dHH e

W

Fiber Delay
Line Optical Amp

From Fiber
Coupler 1
Metal Film
EDFA  \ /
Optical f—l Fiber Coupler
Filter Delay Lines
PD ) .
Fiber-Optic Delay Line Matched Filter
Threshoid
Detector
To Pulse Gen.

T8 2. A F A3 o= 2 A
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Fig. 3. Optimum threshold of the optical packet switching

node with the optical packet processor using an
EDFA with G =20 dB and F,=5 dB, and an op-
tical filter with 42 =1 nm at a data rate of 10 Gbps.
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Fig. 4. Packet error probability curve of the optical packet
switching node with the optical packet processor
using an EDFA with G =20 dB and F,=35 dB, and
an optical filter with 4A=1 nm at 10, 40, and 100
Gbps.
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Table 2. The average input optical power of the optical
packet processor using an EDFA with G=20 dB
and F,=5 dB, and an optical filter with 4A=1
nm at a packet error rate of 107°.
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Fig. 5. Packet error probability curve of the optical packet
switching node with the optical packet processor
using an EDFA with G =30 dB and F,=35 dB, and
an optical filter with 4A=1 nm at 10, 40, and 100
Gbps.
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Table 3. The average input optical power of the optical
packet processor using an EDFA with G=30 dB
and F,=5 dB, and an optical filter with AA=1
nm at a packet error rate of 107°.
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Fig. 6. Packet error probability curve of the optical
packet switching node with the optical packet
processor using an EDFA with G=20 dB and
F,=5 dB, and an optical filter with 4A=0. 1, 1,
and 10 nm.
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Table 4. The average input optical power of the optical packet processor using an EDFA with G=20 dB and F,=S$

dB, and an optical filter with 4A=0.1, 1, and 10 nm for the address code set in which both MSB and LSB

are not fixed as “1” and at a packet error rate of 107°.
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Table 5. The average input optical power of the optical packet processor using an EDFA with G=30 dB and F,,=§
dB, and an optical filter with 4A=0.1, 1, and 10 nm for the address code set in which both MSB and LSB

are not fixed as *1

" and at a packet error rate of 1077,

AEdse
(Gbps) 10 0 100
s
0.1 10 0.1 1 1 X 1 10
o ¢ & (nm) ! 0 ol
B gAY
(dBm) ~21.190 | —21.170 | —-20.994 | —15.171 | —15.166 | —15.118 | —-11.192 | —11.189 | —11.170

L I e
—— 0.l nm, 10 Gbps
[ nm, 10 Gbps
10 nm, 10 Gbps _|
- 0.1 nm, 40 Gbps
1 nm, 40 Gbps
10 nm, 40 Gbps
0.1 nm, 100 Ghps
1 nm, 100 Gbps |}
——— 10 nm, 160 Gbps

Packet Error Probability

3 4
.l-l-l.l.l.l\l.lnl.ln].l.
26 24 22 20 -18 -16 -14 -12 -10 -8 -6 -4 2 0
Avcerage Optical Powcr (dBm)

1%l 7. G =30 dB, F,=5dBQl EDFAS} 43 =0.1, 1, 2.8
310 nmQ) F A #7)7F e F AA o=y 2 A
2718 AHEE 3 A3 2Y x50 Al 28 F
A
Fig: 7. Packet error probability curve of the optical packet
switching node with the optical packet processor
using an EDFA with G =30 dB and F,=5 dB, and
an optical filter with 4A=0. 1, 1, and 10 nm,
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