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TABLE 13-1. Qggr as a Function of the Bit Error Rate

BER OBER BER OBer BER OBER
1 x1073 6.180 1 x 10710 12.723 1 x 10°17 16.987
1 x10°% 7.438 1 x 101t 13.412 1x 10718 17.514
1 %1073 8.530 1 x 1012 14.069 1 x 10719 18.026
1x10°° 9.507 I x 10713 14.698 1 x 10720 18.524
1 %1077 10.399 1x 107 15.301 1 x 10~ 19.010
1x10°8 11.224 1x10° 1 15.882 1 x 10722 19.484
1x10°° 11.996 1x 10716 16.444 7.7 x 107 20.000
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Problem 1 (30 points)

A channel has the pulse response, y(”, below for a “1” bit. A DFE with FIR feedback filter is

used for equalization. Assume ideal delay cells.

a) What is the minimum number of DFE taps required for a worst-case eye height of 0.4V?
What are the tap values?

b) Assume that you can have as many FIR feedback taps in the DFE as you would like. What is
the best (worst-case) eye height that you can achieve with only this DFE equalization?
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Problem 2 (35 points)

This problem involves the voltage noise budgeting of a serial link system. Here we will
conservatively assume that all distributions combine in a worst-case manner. The system consists
of a transmitter with a 2-tap FIR filter which sends NRZ bits over a channel to a receiver
modeled as a simple amplifier followed by a comparator. Each receiver block has a noise
component which should be referred to the receiver input.

A+-{CA Ae {197 ¥ Cnamp= 0.5MV  ohcomp= 1MV

TXNRz [ TXFIR L. RX NRZ
Bits ] [0.6-0.4] [~ 4— w D— Bits
o i Lo 5) LT)L = 0.707;-4‘/

Complete the following noise budget table assuming a TX peak dlfferentlal swing of 1V 4 and a target

BER=10"?. You can refer to the Qger table on page 2 if needed. (15 points)

Parameter Ka RMS (‘l’;ll‘:l;{:lo-u)

Peak Differential Swing, Viwing v

RX Offset + Sensitivity SmV

Power Supply Noise SmV

Residual ISI 0.05 = jo.V
Crosstalk 0.05 = Sonl
Random Noise = 0707 | = 4954 V
Attenuation (TX FIR) = 0, % = ¢ 00V
Total Noise = 91495V
Differential Eye Height Margin = fooSm/

What is the minimum peak differential swing, Vswing, for a BER=10"2, i.e. as the differential eye height

margin goes to zero? (15 points)
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What is the minimum peak differential swing, Vuing, for a BER=10"5, i.e. as the differential eye height

margin goes to zero? (5 points)
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Problem 3 (35 points)
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This problem involves computing a jitter budget for the system below, which should operate at a

1015 BER.

a) Complete the system jitter budget table below.

b) What is the maximum possible data rate?
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Parameter Term ory (ps) DJss (ps) (BER=JIO"5)
Reference Clock Tretelk 2.1 27.9 ClL25%
Transmitter Tlrxgen 1.3 30.1 SO0.7S
Channel TJistextalk 0 43 4- 3
Receiver TIrxgen L5 65.7 ¥T9<2
TOTAL (BER=10") 7.9 166.77 212.60
| = 4.7
= = 4 706G b/
qu Locta Kate Z12.6r5 -

Max Data Rate (BER = 10'15) = ‘F T06E/ ¢
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Scratch Paper



