CE338 Digital VLSI Design Spring 2025 Midterm Exam
Close-book, close-notes. Calculator is allowed.
Wednesday 8 - 8:55 am, 2/19/2025

1. (a) What is the period of input square wave (the PULSE function)? (b) What is the time delay

of the output compared to the input? (Derivation is not required). (10 po
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2. (a) What is the resolution of the DAC? (b) What is the digital input of t
analog output of the DAC? (Derivation is not required). (10,points)

©) 3-bt
) o

he DAC? (c) What ‘i’s the




4. Sketch the two I-V curves of NMOS and PMOS respectively (Vas vs Ips, Vbs vs Ips, VsG vs

Isp, and Vsp vs Isp. Label V1uN, VT, Vs sat, Vspjsa, all three operating regions for each type of
transistor, (20 points)
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5. (a) schematic. (b)®Draw the stick@iagram of the ayog'.(l 0 points) “#0
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6. GlVen that the N-Well sheet resistance is 800 ohms/square. (a) What is the resistance of a 300"
nm by 1.5 um N-Well wire? (b) What is the resistance of a 500 nm by 2.5 um N-Well wire? (10

points) “F—&\
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7. An ADC system is required to resolve 1.5 mV analog input. The Reference voltage of the system
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8. Assuming Wp is the width of a PMOS, Wn is the width of an NMOS. The Length of the
NMOS and PMOS are the same. Draw Voutl (Wp/Wn = 2/1) for Inverter 1 and Vout2 (Wp/Wg =
4/ 1) for Inverter 2 given the followmg mput It’s given that when Wp/Wn=3, the sw1tchmg point
1s 2.5 V. (20 points) -
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