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Table 4.1 Numerical relationship between Q and bit-error rate.

Q BER Q BER

0.0 1/2 5.998 10~°

3.090 103 6.361 10-10

3.719 1074 6.706 10-H

4.265 10~3 7.035 10~ 12

4.753 10-¢ 7.349 10-13

5.199 1077 7.651 10~ 14

5.612 10°8 7.942 10-15

Table 4.6 Numcrical values for BW, and BW,;».
H(f) BW, BWp>

I1st-order low pass 1.57 - BW34B 00
2nd-order low pass, crit. damped (Q = 0.500) 1.22 - BWsgp 2.07 - BWsgp
2nd-order low pass, Bessel (@ = 0.577) 1.15 - BW34p 1.78 - BWs4p
2nd-order low pass, Butterworth (Q = 0.707) 1.11 - BWs4p 1.49 - BW34p
Bnick wall low pass 1.00 - BWsqB 1.00 - BWs4p
Rectangular (impulse response) filter 0.500- B 00
NRZ to full raised-cosine filter 0.564 - B 0.639 - B
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Problem 1 (50 points)

The jitter budget of a 56Gb/s optical link operating at A=1550nm can be modeled as having the
random and deterministic jitter components shown in the figure below. The 2km single-mode
fiber channel has D=17ps/(nm*km) and the transmit laser source has a 0.5nm linewidth.

Channel
TX DJ=7? RX
Ory=? )_' ORJ = 03p$
DJ =1ps DJ =3ps

a) Assuming Gaussian pulse inputs, the SMF channel’s DJ can be modeled as the difference
between the output pulse width and the ideal 56Gb/s pulse width. What is the channel’s DJ?
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b) What is the maximum RX random rms jitter, ory tx, fora BER=10"" at the 56Gb/s data rate?
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¢) Now assume that we use employ FEC in the system which allows for an input BER=10",
what is the maximum RX random rms jitter, Gry,Tx, now?
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Problem 2 (50 points)
A 56Gb/s optical interconnect system uses a electroabsorption modulator transmitter to transmit
data over a 2km fiber. The optical receiver has 500Q gain and the following noise/offset
components shown below. The link has an additional total coupling loss of 6dB. Assume that we
can neglect the photodetector noise and fiber dispersion.
Total Coupling
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What is the required CW Laser output power to achieve a BER=10"%?

Loss ) ferdlrieci 1 offat = Vigr = Soo(2)(1.240) (sunt) = 39.7V

VvV _ = -
Y 7 ?167—7_,:\/ =R AT 8 ppoﬁf%(*" = /+Zé) = oS T OraSNe

7, Elx/ Los> = (0- 50{5/[@)(2/@1) = /ig 3,[‘)“/(,;\] Lcis =
£ Epm 2R = - 348-(-148) = 448 =7 25| CEAM Toseen Luss ©

2,51+
f@/( - 2.50-]

(
o
(7

>

=232 = 36648 -

Towal Losg/ﬂnam,s = 1297 LR

-— VSf/\g B . |
VTK } Las/fonalvies = 7] 2538Bn '(' 13,277<JE> = |.27dBm = . 3 (m )/
r _ —
P+ . }
C \/\) W{D(,}Q/. : —’-/""‘Zl = ’; 3 7”1 l,l-/ = ’;L\/ - }n ‘? k/:?rn W = j LA,S& Dﬁ)ﬂ
a

e

4




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

