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(avalanche photodiode) receivers of intensity modulation/direct detection digital optical communication systems

where raised cosine pulse-shaping filters are used to reduce the effect of noise while minimizing intersymbol

interferences. The proposed analytical method is an extension of an analytical method we have already developed

for pin diode receivers, and incorporates the effects of APD’s multiplication factor and resulting shot noise. Using

the proposed analytical method, we derive an approximated power penalty due to timing jitters based on an as-

sumption of Gaussian distribution for timing jitters, and compare with that of the conventional analytical method.

The results obtained from the proposed analytical method show that conventional analytical methods underesti-

mate the influence of timing jitters on the receiver performance. The results also show that APD’s multiplication

factor which optimizes receiver sensitivity is smaller than that obtained by the conventional analytical method.
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Fig. 1 Possible combinations of bit trains “ijk” (i = pre-
vious bit, 7 =current bit, 2= next bit).

544

www.dbpia.co.kr



#3/APDE AMgete F5A A2d £A oA A7 g T2 A4S gold AEd dE 42¢ HY

s 78 Polzt 2AHE £ A2rl6], oA 24
o 25t ES & Pre T Zo] HHATH

~_1_ Qi3
PE~ 3 erfc( \[i) (13)

Aot e 7ML Pyt 87 £3) Liste (el
2 S0}, 107° o] 3PY u, ZAMSHR] @2 A9 A9
F~+slcHel.

99} 7Z+e JHA I} 2] (8-3), (8-4), (12)F o] 43l
A9 #'de §; (dB)E F8}A ot ¢} et

—’:;(M, s, ¢)

6;=10lo, —
7= OB T, 0,0)
£LQ +Al2
20‘:
= — 4
10logio (l"2¢1)2“8¢4Q2 (a1 )
204¢°C3

=L (120 +—2 L
A AR 8= (=240 -3¢ Q"1 + 55 0
.
4 (92w, ok gl vd GFEo) ¢
Asta AB RS U,

5j='—l(”0g|oM (15-1)

o2 7)1&9) Wil A% #44 (10-)3 2k
Ee, AL L PO 4UFEe PN F 8
oha

Qo |
5, 10logio l 20 M ] (15-2)

o2, QA Z1E wiel @ 44 (10-2)¢ 2ot
R 12

whef Aol Aerdgel v F#3] A4 AH
FEe FAY F Yo,

1
M((l __2¢2)2 _8¢4Q2)I/2

(5;': IOIOgm (15_3)
3} 72, pin dioded] A (M=1) $27} B3] A3
(#H2 54 (6], 4 (392 Y3t dvbd e g APD
2 A}2E 7S pin diodeE AHRE A BT 417

Z+ % (receiver sensitivity)2] A4S 7t e xw, Az
&9 vl gg-go] AYAA A9 pin diodes)
A$Bc dsol o Umd £x= 3l

V. 71& iy W) dieh 34 WiolM Elo]Y
x|Efoll oj#t M® mi'dE|2]| v|m

oS 29 29 38 &Y &Y PP o AY
#HdE (4 99 ALE A4 gl ¢ A #g

Power Penalty (dB)
(=]

f Btau=0

5 10 15 50 25‘ 30
M (Multiplication Factor)
a8l 2 &9 A gl A% A8 ALE (Bre 00
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Fig. 2 Power penalties obtained by the conventional ana-
lytical method (Br increases from 0 to 0.4 by 0.01).

Power Penalty {dB)

M (Muitiplication Factor)

38 3 e 8N el o A9 sidE (Bre 00A
0.2974A] 0.014 % 7}).
Fig. 3 Power penalties obtained by the proposed analytical
method (Br increases from 0 to 0.29 by 0.01).
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