
Prof. Sam Palermo 

1 

Problem Score Max Score 

2 
3 
4 

Total 

Name: 

UIN: 

Department of Electrical and Computer Engineering 

30 
30 
20 

ECEN 720 Exam #1 

20 

Texas A&M University 

Please write your name in the space provided below 

Please verify that there are 6 pages in your exam 
Good Luck! 

100 

ECEN 720 - High-Speed Links 

Spring 2025 

Exam #1 

Instructor: Sam Palermo 

March 6, 2025 

SAm PALERMO 



Solution 

Prof. Sam Palermo 

Problem 1 (30 points) 
a) A 1V step is launched onto the channel below at t-Ons. (20 points) 

i. 

ii. 

iii. 

Calculate the reflection coefficient at the source, krs, and at the end termination, krr 
Fill in the lattice diagram below until the source voltage, Vs, has reached to within 

100mV of its final value. 
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 
V=0.5V with a 1V input step. (10 points) 
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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 

i. 

i. 

Dint. 
Din 

Calculate the tail current Lou to generate a peak-to-peak differential voltage output swing 
of 0.6Vppd. 

502 

Give the common-mode value of the output voltage with the 0.6Vppd output swing. 
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Problem 4 (20 points) 
For the circuit below, use the following NMOS parameters 

KPN=uCon-600uA/V2, VTN=0.35V, Aw=0V! 

and the following PMOS parameters 

For the current-mode driver below 

-

iii. 

Dint. 
Din 

KPp=Cox=150uA/N', Vp=-0.35V, Ap=0y-! 

Calculate the tail current Iou to generate a peak-to-peak differential voltage output swing 
of 600mV, ppd. 

Sizing 
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Give the common-mode value of the output voltage with the 600mV ppd Output swing. 
Give the PMOS termination transistors aspect ratios for proper termination. Include VsD 
effects and optimize the termination at the output common-mode level. 

lout 

502 

502 

PMos temination at 

= 267 

1V 

Vout 

bit 

5 

Vout 

2 

March 6, 2025 

mode leel 

Verd 
2(so) 

lout = 

Vout.CM = V 

(W/L)p = 267 



Prof. Sam Palermo 

Key MOS Equations & Serateh Paper 

los 

ECEN 720 Exam #1 

Vas ) 
Vos 

Saturation: NMOS lps =;KPN(Vos -VTN) 

NMOS gm 

Saturation: PMOS lsp =KP (Vsc - |Vrp) 

NMOS go = 

1 

olps 
aVcs 

1 

Triode: NMoS Ips = KPx Vos -VrN -Vos 

Olps 
aVps 

6 

W 

Triode: PM0S l_p = KPpVsc -|Vrel-VsD 

W 

W 

Vps 

PMOS 9m aVsc 

PMOS go aVsD 

March 6. 2025 



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


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


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


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


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


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

