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Abstract

By using the cyclic properties of symmetric balance incomplete block design(BIBD) codes and arrayed-waveguide
grating(AWG) routers, a compact optical CDMA network coder-decoder(codec) can be constructed. It can be observed that
the various code families obtained by BIBD improve the BER performance compared to M-sequence code..
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E 1. BIBD code2l .
Table 1. An example of BIBD code.
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3. Decoder £2{2| TIFEXE,
Table 3. Wavelength distribution in decoder.

(@ ¢ AWG router &

gjjiport =49 s SC,
1 20403 X52 3 A Ao 16
2 AX30520,3 062720\ 12 16
3 3A320 205020601 A 5 12
4 202X 53 N2 s A0 A 19 A1 12
5 2253262072020 102 132015 12
6 2213060722620 A 11 A 14 12
7 AA2ANA A 22 A5 12
8 22X 3052 A 02 A0 M0 M5 12
9 AXN22 00201011 A 13 14 12
10 3A202 A0 M Ao a2 A s 12
1 2A2XBAM A 1o M 32 A s 12
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7 2X13A320,22053 0620 A 130 16 12
3 AN 2N 2A:3 A6 A7 A 1A 14215 16 12
9 2X13A52053 A6 A 2050 0204 16 | 12
10 2X1402 0,306 A7 205000 15 | 16 12
11 AXg3A32 0572060920 14 | 16 12
12 3A320,43 0620020101120 16 12
13 2A1220 2007 00200 11 A | 12 9
14 AX2053062062 0 [0 A 11 A 12| 16 | 12
15 3Ag3A6 AT A A A A 3A L | 12 9
O REE 20, A 206 2200 Ay Ay A 205 S FAIBRY
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Table 4. Typical parameters used in the BER calculation.

PD quantum efficiency

n=0.6

Optical center

frequency

v, =194 THz(1550nm)

Electron’s charge

e=1.602x10"" (C)

Plank’s constant

h=6.626x10"* Js

Responsivity R= ;Z—e =0.7477
]/( :
Effective power P,. =-10 dBm
Optical bandwidth Av =375 THz
Receiver electrical
B =80 MHz

bandwidth

Boltzmann's constant

K,=1.38x<10" % J/K

Absolute receiver noise

7, =300°K
temperature
Receiver load resistor R; =103042
Data bit rate R, = 155 Mbps
1°
h-sequence
— . — - BIBD{g=2 m=5)
— — — BIBD(y=4 m=3)

Bit error rate

Il .
15 2 25 a0

L L
40 45 a0 faia] 5]

Murnber of simultaneous users

W SAIARSAL o

a8 3. P,=-10 dBm
BER
Fig. 3. BER versus number of
when P,,=-10 dBm.
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