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EECS 16A Designing Information Devices and Systems I
Summer 2020 Discussion 4C

1. Capacitors and Charge Conservation

(a) Consider the circuit below with C1 =C2 = 1µF and an open switch. Suppose that C1 is initially charged
to +1V and that C2 is charged to +2V. How much charge is on C1 and C2?
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(b) Now the switch is closed (i.e. the capacitors are connected together.) What are the voltages across and
the charges on C1 and C2?

(c) Consider the following circuit with C1 = 1µF and C2 = 3µF. Suppose that both capacitors are initially
uncharged (0V).
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What are the voltages across each capacitor after the switch is closed? What are the charges on each
capacitor?

2. Charge Sharing Algorithm

For the switch capacitor circuit below, calculate the value of all node voltages at the end phase 2, as a
function of the voltage source Vs and the capacitors C1, C2.
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3. Practice: Comparators

For each of the circuits shown below, plot Vout for Vin ranging from −10V to 10V for part (a) and from 0V
to 10V for part (b).

(a)

−

+

−
+Vin

1kΩ

2kΩ

+

−

Vout

5V

−5V

(b)

−

+
−
+Vin

1kΩ

2kΩ

−
+2V

+

−
Vout

5V

UCB EECS 16A, Summer 2020, Discussion 4C, All Rights Reserved. This may not be publicly shared without explicit permission. 2


