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Problem 1 (30 points)
a) A 1V step is launched onto the channel below at t=0ns. (20 points)
i.  Calculate the reflection coefficient at the source, ks, and at the end termination, kr
ii.  Fill in the lattice diagram below until the source voltage, Vs, has reached to within
100mV of its final value.
iii.  Also plot the source voltage, Vs, and make sure to label the voltage values in the transient

plot.
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b) For the circuit below, design a resistive matching network to eliminate any reflections of the
forward traveling wave originating from the source, Vs, and also produce an output voltage

V1=0.5V with a 1V input step. (10 points) on B2
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Problem 2 (30 points)

A channel has the pulse response, y", below for a “1” symbol.

a. Find the channel’s worst-case eye height at this bit rate for PAM2 modulation.

b. Give the channel’s worst-case PAM2 bit pattern at this bit rate. Make sure to label the cursor
in the bit pattern.

c. Find the channel’s worst-case eye height at this symbol rate for PAM4 modulation.
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Problem 3 (20 points)
Answer the following questions for the current-mode driver below

March 6, 2025

i.  Calculate the tail current oy to generate a peak-to-peak differential voltage output swing

of 0.6V ppd.
ii.  Give the common-mode value of the output voltage with the 0.6Vppq output swing.
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Problem 4 (20 points)
For the circuit below, use the following NMOS parameters
KPx=p1,.Cox=600A/V2, Vin=0.35V, An=0V"!

and the following PMOS parameters
KPr=pt;Cox=1500A/V2, Vip=-0.35V, Ap=0V"!

For the current-mode driver below
i.  Calculate the tail current Iou to generate a peak-to-peak differential voltage output swing
of 600mVppq.
ii.  Give the common-mode value of the output voltage with the 600mVppq output swing.
iii. Give the PMOS termination transistors aspect ratios for proper termination. Include Vsp
effects and optimize the termination at the output common-mode level.
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Key MOS Equations & Scratch Paper

' 1 w :
Saturation: NMOS Iy = EKPN_L-(VGS —Virn)

] 1 w 2
Saturation: PMOS ISD = EKPP'L—(VSG - |VTP|)

Vbs

w
Triode: NMOS Ips = KBy 7-(Vas = Vrw == ) Vos

; w Vsp
Triode: PMOS Isp = KPp -L—(VSG — |Vrpl — —2—) Vsp

a1 I
NMOS g, = 51% PMOS g, = ?373

a1 al
NMOS g, = ﬁ PMOS g, = (_?Vi;)_
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