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Packet Error Rate Characteristics of an Optical Packet Switching Node with
an Optical Packet Address Processor Using an EDFA Preamplifier
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ABSTRACT

The packet error rates of an optical packet switching node with an optical address processor using an EDFA in order to
detect M-ary correlation pulses at a fiber-optic delay line matched filter output have been evaluated. Effects of a PIN
diode NEP, the gain and noise figure of the EDFA, and the bandwidth of an optical filter on the packet error rate of the
switching node have been compared. There is negligible error rate change depending upon the variation of the PIN
diode NEP and the EDFA gain. If the bandwidth of the optical filter is below 10 times of the data rate, there is no
appreciable effect on the error rate. If the noise figure of the EDFA increases, however, the power penalty increases as
much as the noise figure increment at all the bit rates and for address code sets considered in this work.
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Fig. 3. Packet error probability curve of the optical packet
switching node due to the change of the EDFA noise figure.
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Fig. 4. Packet error probability curve of the optical packet
switching node due to the change of the EDFA gain.
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Table 3. The average input optical power variations due to the
change of the EDFA gain at a packet error rate of 10

P L o © 100
p=2 |-32963dBm|-27.100 dBm|-23.155 dBm
10 p=4 [-21.013dBm|-15.025 dBm| -11.053 dBm
s p=2 |-33.155dBm| -27.220 dBm| -23.258 dBm
p=4 |-21.126 dBm | ~15.123 dBm| -11.147 dBm
20 p=2 1-33.196 dBm| -27.252 dBm| -23.289 dBm
p=4 |-21.158 dBm|-15.153 dBmj -11.176 dBm
28 p=2 {-33205dBm|-27.262 dBm|-23.298 dBm
p=4 1-21.168 dBm]|-15.163 dBm| ~11.186 dBm
0 p=2 |-33.209dBm|-27.265 dBm|-23.301 dBm
p=4 |[-21.170dBm|-15.166 dBm| -11.189 dBm

10 Gbpsell ™ ztz} 0.192, 0.233, 0.242, 18]1 0.246
dB$}, 40 Gbpsoll A=, z+z} 0.120, 0.152, 0.162, L8] X
0.165 dB, 3 100 Gbpsoll A=, zHzh 0.103, 0.134,
0.143, 12)Z 0.146 dBY FAZL7F A= dch
p=4Q] A=Y A FT A9 79, 10 Gbpsoll A 2¢
z} 0.113, 0.145, 0.155, 18] 0.157 dB %}, 40 Gbpsol
A& 0.098, 0.128, 0.138, 0.141 dB7}, 100 Gbpsoll A=
0.094, 0.123, 0.133, Z18) 1 0.136 dBY FAZ%7} &
AEAG. e, BE oEd At IE A HFEL
oA EDFA ¢|5¢&] 7ol @ szl &9 W3l
Aol FAE = At

olg} 72 A=, EDFAQ] o} 5e] Frlsd 43t

1782

Y259 AT AW T B, 4B V2ol AF
Aol 2rhslE ASE B AEE Al FF57)
o Fof, ON-OFF o}z Al2¥lzl= @) EDFA A%
2E719) olF Z7l) g8 £4 BT Pyo) Ag
YojuA] gtk

44 & 7| cHE 0| e Wl 28

EDFA HX $£7] Sl A% & 487]= PIN
tho] 2t YBEE ASE LS EAFEEN F4
HEE PG & AoMe 3 Sar)e] E3 o)
HZo] f7l g0l MXE YL Hrishy] A,
2 o771 Y EE 1(=125 GHz), 4 nm(=499.5
GHz), 10 nm(=1,250 GHz)Z #3471 o7l 2.8&
35k

EDFA9] ©|&3} ZASA4+E& 77+ 20 dBS} 5 dB,
PIN t}o] 2 T o] NEPE 2x10™" w/JH; & FA3A 7
X% AR B3 &S 1,4, 1282 10nmE
HEATY 2437 7l 2§ FME 29 59 7
¥ 40|= zbzhe] oA T Ale) thal, 107 ¢ B
7l &M AfpEest F oupr) Y E M2 FF
Wy 3 AEE Fsach

9 59 H 400M, p=22] o= A ZT A9 A
2 % q971¢] HGEE 1 nmolA 4 nme} 10 nom=
297, 107 o) B 282 A 9 LFHE Y7
2 AYL 10 GbpsY ®), -33.196 dBmo)A] —32.924
dBm3} -32.494 dBmo 2 %] #HJE]7}t 2+7h 0.272

Packet Error Probability

363432 30 25 26 34 22 20 1B 16 14 12 18 8 -6
Average Optical Power (dBm)

D205 % ouy] B3 eE Wl e % Bz 2P kS
o R 2§
Fig. 5. Packet error probability curve of the optical packet

switching node due to the change of the optical filter
bandwidth.



WX/ % W7 ol=d X Ao EDFARA] $&718 A3 % W5t 2@

4,109 A3 LM, # A7) 3 WAE o) fE

¥y P # HY
Table 4. The average input optical power variations due to the
change of the optical filter bandwidth at a packet error

rate of 10 .
FIPEaeE | " "
445 (Gbps m)
p=2 |-33.196 dBm | -32.924 dBm | -32.494 dBm
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p=4 |-11.176 dBm| -11.170 dBm| ~11.158 dBm
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