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Reading: Rabaey Chapter 5 [1].
Reference: Kang and Leblebici Chapter 5 [2].

1 Pseudo NMOS Inverter

Problem 1.1 Sizing. Figure 1 shows a circuit known as a pseudo-NMOS inverter since
the depletion-mode NMOS device has been replaced with a grounded-gate PMOS. Using the
following device parameters for the transistors:

• NMOS: VT0 = 0.6V, L = 0.8µm, λ = 0.0V−1, µCox = 60µA/V2

• PMOS: VT0 = −0.7V, L = 0.8µm, λ = 0.0V−1, µCox = 25µA/V2

and assuming the power supply voltage VDD is 3.3 V, find the (Wn/Wp) ratio so that the
switching (inversion) threshold voltage of the circuit is VM = 1.4V. How does the (Wn/Wp)
ratio differ from the ratio you found for the CMOS inverter in Homework #2, Problem 3.1?

Problem 1.2 Noise Margins. Calculate the noise margins for the circuit you designed in
Problem 1.1.

Problem 1.3 Vin Overdrive. Calculate the required input voltage Vin to force the output
voltage to 0.6V for the circuit you designed in Problem 1.1.

2 Circuit X

Problem 2.1 Function. Sketch the Voltage Transfer Curve for the circuit drawn in Fig-
ure 2. Label the values of VOH and VOL. What is the logical function performed by the
circuit?
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Figure 1: Pseudo NMOS inverter.
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Figure 2: Circuit X.

Problem 2.2 Switching Threshold. Consider the switching threshold VM for the circuit
drawn in Figure 2. Does the definition stated in class make sense for this circuit? Why or
why not?

Problem 2.3 Switching Threshold. Determine the switching threshold VM for the circuit
drawn in Figure 2 making any reasonable assumptions about how to properly define it.

Problem 2.4 Discussion. Is the circuit drawn in Figure 2 suitable for use as a logic gate?
Why or why not? Hint: Consider the voltage swing of the circuit.
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