EE215A

Midterm Exam
Fall 2014

Time Limit: 1 hour and 50 minutes
Open Book, Open Notes
Calculators are allowed.
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1. In the circuit shown below, an NMOS device has been mistakenly used in the active load. Assume A =y = 0.

Also, assume that M and M) are identical and all transistors are in saturation.
(a) Determine the dc value of the output voltage in terms of the transistor parameters and 5. / O

(b) Compute the small-signal voltage gain Vou:/(Vint — Vin2). /D
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2. In the circuit shown below, the gates of the tail and PMOS current sources are mistakenly shorted.
(a) Is it possible to choose V}, the input CM level, the output CM level, and the tail current such that all transistors

are in saturation? Explain in detail why or why not. / O
(b) Assuming all transistors are in saturation, compute the small-signal gain from Vpp to the output CM level. You / D
can neglect body effect.
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3. The circuit shown below is called the “Cherry-Hooper” amplifier. Neglecting channel-length modulation and all
other capacitances, D

(a) Determine the low-frequency voltage gain of the circuit.

(b) Without using Miller’s theorem, compute the transfer function of the circuit. Verify that it reduces to the result
obtained in (a) if s = 0. , Q
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4. Consider the circuit shown below. Assume channel-length modulation and body effect are negligible. Also,
neglect the noise contributed by the resistors.

(a) Determine the voltage gain.

(b) Compute the total output noise voltage. 5 +5

(c) Determine the input-referred noise voltage. B
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