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

Chan-Ho Yoon*, Seung-Hwan Pack* Jong-Dug Shin** Regular Members

2 =72 sk SUHW IHPT X|Ho| o8 37 Fajel

2 o

I 93 o= M) PR AQME FPAr) 2922 Yehe Maary 48 €28 #3117 98
EDFA AXNZE7)5 AHEE 2 Azl 28 k=0 2 288 24394t ojzdlx Ael7le] AHEE PIN thol 2
To] & 7} A EDFAY FLAF9 o), 287 B od9r)9] thyEo] Lol H7l &0 nNE A%
< vz Hriskchk PIN tho]lR =9 8 571 M3} EDFAS] o]52 w7l 2.& sl &g A9 njx)x]
Fston, 3 g Zo] 7l A4 £xo] of 108] Hof HE F A E AN FRolT HA 289 H3lE
FAE 4 UATE 181}, EDFAS] g A7t 571819, £ =70l Z2ld BE A$SEs) oz Fe A
ol ARG 7 ETRE 2] HdE 7 Syt

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. 2. Schematic of the optical packet address processor to detect
an address code with p=4.
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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.

2 10°9) 93 2&o)A, EDFAS] FEA% W) ute ¢
o Ha 4 19
Table 2. The average input optical power variations due to the

ch:gnge of the EDFA noise figure at a packet error rate of
10",

>y
i T 40 100

p=2 |-35.185dBm | -29.244 dBm| -25.281 dBm
p=4 |-23.149dBm| -17.144 dBm| -13.168 dBm
p=2 |-33.196 dBm | -27.252 dBm| -23.289 dBm
p=4 |-21.158 dBm (~15.153 dBm} -11.176 dBm
p=2 |-31.201 dBm[-25.257 dBm| -21.294 dBm
p=4 |-19.163dBm|-13.159 dBm| -9.182 dBm

H 223E, prl 29 o= FE Mo AeE A
HEH, FEA57t 3 dBA 5dB9} 7 dBE )5}
W, 10°9 AR 08¢ A7) 9% Y7 F AHL 10
Gbps®] 7%, -35.185 dBmelA -33.196 dBm 3}
-31.201 dBm2.2 Z}z} 1.989 dBS} 3.984 dB7} =7}
F}. 40 Gbpsgl 4o, W 3 Aol 1.992dB2}
3.987 dB Z7}31H, 100 Gbpsol A= 1.992 dB <} 3.987
dB 7317 ®th =&, p7t 420 oS A T Mg
ASolE, ¥ 29 1% 30258, 10, 40, T3 100
Gbpsoll A B¢ 3 AYL 2+z} 1.991 dB$} 3.986 dB,
1.991 dB¢} 3.985 dB, 18] 1.992 dB%} 3.986 dB =
7RIt & BE ojtyA I AT AEs&ToA
5¢] #'QEl = EDFA A% 5&7)¢) FeA4 2713
T 27}

olg} 2 A, A B)-(N2REH ¢ 5 ARl &
5 ARE 3N 02,7t 7P =0, o] ASES} 3
AFo vlEe) 2% 382 EDFAS & Aol A
HHo 2 vl# sty WFo|c}

4.3 EDFA TX| £E719| o|S0|| mE W3l 2§

ON-OFF ©]Z 3 A3 417] gt EDFAE A}
8319 OFF gl o] #F&ol 9§ J3¢S BN £ 9l
Al 511, ON #¥d A55 S$EHD2 EDFAS] 0|58
ol A g PN & Aok T, F o)
2 ol=El A Ae)rld AHE 3R A9NE A
A7) 2ol 49 oty A Az} kT ot
29 B3 ALl 3] M-ary N3} B HE
Z, ON-OFF 0] Al2"zk= o8 BAE HolA
"ot

#F o719 F3 dHEL | nm, PIN t}oj =9
NEPE 2x10" W/Hz, EDFA A ZZ7)9] #&
24 5 dBE 1A 3}3, EDFAS] ©]5-2 10, 15, 20,
25, 728]3 30dBE HIAMZAE W F AR ¥ x
2o H3l 2f JHE 19 49 Uk ¥ 30l= 7
=¥~ T Ald HAfdTolr EDFAS o|SHE
10°9) #7288 47 1Y W F AL ey
Ak

1% 49} ¥ 32 2%E, EDFAS] ©]5-8 10 dBollA
24z} 15,20, 25, 22812 30dBR Z7MAHE 9, 10°
2] il &M, p=2%1 OlEH A TE A9 B,

1781

www.dbpia.co.kr



ALEER MRt 'B-7 Vol 23 Na7

-
o
3

Packet Error Probability
2

10"
10" A 8
10" pe2

38 -36 -34 -32 30 28 -26 24 -22 -20-18 -16 14 -12 .10 § 6
Average Optical Power (dBm)

%! 4. EDFAS] o5 wiste] @& 3 3l 2 ko mi3)
21E&

Fig. 4. Packet error probability curve of the optical packet
switching node due to the change of the EDFA gain.
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p=4 |-11.176 dBm| -11.170 dBm| ~11.158 dBm

dB$} 0.702 dB7} 27}tk 40 Gbpsgl 7A-$-olli=, ztzh
0.076 dBS} 0.219 dB, ZL8]3 100 Gbpse] ZH-$-ll&,
0.032 dB ¢} 0.092 dB &7t}

E3 p=4]] =g X FE Mg 79l 10 Gbps
ol A, ©}9) #FEl7t Z+2} 0.061 dBS} 0.176 dB 7131
t}. 40 Gbps3l 79, ZHz 0.016 dB2} 0.047 dB,
183 100 Gbpsel A= Zhzh 0.006 dBS} 0.018 dB &
7hebch

ol4te] AAE F¥3le] BH, A £ o] of 10u)
B A dYEg e F QurE A Ay
ol oinr] hgZe] w2 F 2 AP k=9 o
7 2& W3l Ao FAY # USE & F ATHSL

. B

PIN tjejo o] g 57} A8, EDFAY] FEAF
8} 0|5, 122 F Ao dAEE WIAFIY 3
A A2 A7), EDFA A4 $%7), % o
7], PIN tho] &, T3 FE3 A2 749
3§37 oz HEZE AMede 3 AR 2@
o HA 28<$ EA3YT: PIN tho]R =9
NEPd] 93 A58 Aol ohe JSEH ¥4 7
7] g2 FE 571 Ao 23 A 289 W3}
= A9 g2, ON-OFF o]3 AAdil= g,
EDFA AX] £E7]9 o]50] F73tH 4% HAE9
A5 Hd FZ3 o] A B2 A%
Hylel= ASE #38 ZE&X FAl) S35 mid,
EDFA AX ZZ719] 0|5 7ol 9% 41 2= g
Ayo] JolutkA] gkt R $3 tigEo] w3z A

$&59) of 108 B} HE F jur|8 AMgatoiol
9 % A3 28 kS A 98E e £ ok
2, ASESH Bl HIE 3tgo] EDFAS] & A
Go MYAHOR wEs7] B, EDFAY g 2|
& 2710 ME B AGEE IS Age) HYHO
2 Hjsl) Zrhshanh wehd, Hoh 243 M-
ary % A5 £42 S84 E F&A47} RS EDFA
£ Apgsloio} B,

#DEH

Mo

—

. Cheoul-Shin Kang, Byung-Seok Park, Jong-Dug
Shin, and Je-Myung Jeong, “A Broadband Ring
Network: Multichannel Optical Slotted Ring,”
Computer Networks and ISDN Systems, vol. 27, pp.
1387-1398, 1995.

2. Jong-Dug Shin, Min-Yong Jeon, and Cheoul-Shin
Kang, ‘Fiber-optic matched filters with metal films
deposited on fiber delay-line ends for optical packet
address detection,” IEEE Photon. Technol. Lett, vol.
8, pp. 941-943, 1996.

3. Jong-Dug Shin, Seung-Hwan Pack, and Yong Hyub
Won, “Performance of an All-Optical Packet
Switching Node Link with Fiber-Optic Delay-Line
Matched Filters,” Proc. LEOS 97 10th Annual
Meeting, vol. 2, pp. 548-549, 1997,

4.Jong-Dug Shin, Seung-Hwan Paek, Hye-Young
Kim, Kwangjoon Kim, and Cheoul-Shin Kang,”
Packet Error Analysis of an All-Optical Packet
Swithching Node Using a Fiber-Optic Delay Line
Matched Filter as an Optical Packet Address
Processor”, IEEE Photon. Technol. Lett. vol. 9, no. 12,
pp. 1637-1639, 1997.

5. G. P. Agrawal, Fiber-optic communication systems,

John & Wiley Sons, New York, 1992.

1783

www.dbpia.co.kr



HEEESARAE 'B-7 Vol23 No7

R # %t F(Chan-Ho Yoon) 841 3] 9

1997 29 : A3y ZES
A8 FEA}

19978 34 ~8 A : AN Gw
BEREFAFHH A
Arg

w FUARCE: T B FUY,

g, FAIA
e-mail chanho @oc. soongsil. ac. kr

8§ & #KSeung-Hwan Paek) k-]
2483 =824 A23YW A3E F=

£l & H(Jong-Dug Shin) A3
E483] =7 A3 ABE A==
e-mail jdshin@oc. soongsil. ac. kr.

1784
www.dbpia.co.kr



