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Problem 1 (30 points)
a) A 1V step is launched onto the channel below at t=Ons. (20 points)
i.  Calculate the reflection coefficient at the source, ks, and the end termination, ket
ii.  Fill in the lattice diagram below until the source voltage, Vs, has reached to within 20mV

of its final value.
iii.  Also plot the source voltage, Vs, and make sure to label the voltage values in the transient

plot.
= = = -0, 233 =06
A S e & R g ©
0,66
= W ¢ > o %.6¢1v lLo& 1V
= / b6 2000
7 ‘/ _+ = ,4_5
foge 0.4
ﬁmz(o:o{ 3 y o.az4y
= -_ \ +"M —_
= Zg_' = 033‘( VS 4 _ Oqg{ Q[QV
(———1 0.891 o. g4V
N \ 4_:-”?ﬂ$
0667 { . — 30~
[§ ¢ . . %IV
T =

25-70 ~-So
K = = -0,233 _ 2eo _

b) An ideal TDR (t~0) measurement of an unknown channel displays the following waveform
below. Sketch the channel model and give values for any lumped elements and transmission
line characteristic impedance and length (in time). Assume all transmission lines are loss-

less. (10 points)
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Problem 2 (20 points)

A channel has the pulse response, y, below for a “1” bit.
a. Find the channel’s worst-case eye height at this bit rate.
b. Give the channel’s worst-case bit pattern at this bit rate.
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Problem 3 (30 points)
This problem involves the design of a voltage-mode driver to meet the given peak-to-peak
differential output voltage swing specifications. For part (a) and (b) choose the driver (#1 or #2)
which is best suited for the given output voltage swing, give the output stage supply, and give the
output stage transistors aspect ratios (W/L) to implement proper source termination.
Assume that it is sufficient to optimize the source termination for transmitting a static “1” or “-1”
bit and that the predrive buffers swing from O to 1V. Include Vps and Vsp effects.
For all circuits below, use the following NMOS parameters

KPrn=tnCox=600uA/V?, V1n=0.35V, An=0V"!

and the following PMOS parameters
KPr=pi,Cox=150nA/V?, V1p=-0.35V, hp=0V"!
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Problem 4 (20 points)

This problem involves analyzing the maximum performance of the comparator below. Assume

that the Sample Time=25ps, Cout = Cx = 10fF, and that all capacitors are represented by the

explicitly drawn capacitors.

i. Assume that in sampling mode the effective transconductance of M1 and M2 are equal, i.e.
gmi=gm2=gmsamp. What is the required effective sampling transconductance to realize a
small-signal sampling gain of 2 for a constant differential input voltage over the 25ps
sampling time?

Hint: During sampling-mode the small-signal transfer function can be approximated as
vout(s)z Imidmz _ grzn,samp
Vin(s) ~ $2CoutCx  52CoutCx

ii. Given the effective total regeneration transconductance gm=500pA/V, a sampling gain of 2,
and it is required to amplify a constant 10mV differential input voltage to 500mV for a
reliable decision, what is the minimum time required to make a decision (t2 — to)?
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Key MOS Equations & Scratch Paper

Ips l Vso @'
() Vos C

Ves(2) Iso l

@ve

1 74
Saturation: NMOS IDS = EKPN T(VGS - VTN)Z
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