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Figure 1: Circuit for problem 1.
In the amplifier of Fig. 1,

Determine the operating points of all the devices in the circuit.
For this part, assume A = 0 for all devices.

All transistors have finite output impedance, such that for any
transistor, g,,7, = 100. Draw the small signal equivalent
circuit of the amplifier. Determine the small signal gain from
v; 10 Voy¢ and the input and output resistances of the amplifier.
To find input resistance, assume that the load is infinity. To
find the output resistance, assume that the source driving the
amplifier has zero internal resistance.

Determine the amplitude of the largest sinusoid that can be
applied at the input, so that the output is also a sinusoid, de-
void of clipping effects. As usual, assume that the coupling

capacitors are infinite.
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Figure 2: Circuit for problem 2.

e Determine the operating points of all the devices in the circuit.
For this part, assume A = 0 for all devices.

e All transistors have finite output impedance, such that for any
transistor, g,,7, = 100. Draw the small signal equivalent
circuit of the amplifier. Determine the small signal gain from
v; 10 Voy+ and the input and output resistances of the amplifier.
To find input resistance, assume that the load is infinity. To
find the output resistance, assume that the source driving the

amplifier has zero internal resistance.

e Determine the amplitude of the largest sinusoid that can be
applied at the input, so that the output is also a sinusoid, de-
void of clipping effects. As usual, assume that the coupling

capacitors are infinite.

Problem 3

e Determine the operating points of all the devices in the circuit.

For this part, assume A = 0 for all devices.



5V e Determine the operating points of all the devices in the circuit.
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e All transistors have finite output impedance, such that for any Vi Rout

transistor, g,,7, = 100. Draw the small signal equivalent |_> 20K 1

circuit of the amplifier. Determine the small signal gain from (*) Rin WV Il ° Vout
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e Determine the amplitude of the largest sinusoid that can be

applied at the input, so that the output is also a sinusoid, de- (10/1)’] |—4| |:1(10/ 1)

void of clipping effects. As usual, assume that the coupling

capacitors are infinite.

IV1p|=0.8V, p,Co, =50HA/V?

V1,=0.7V, W,C.,=200pA/V?
Problem 4 ™ "

Figure 5: Circuit for problem 5.
In the circuit of Fig. 4, assume that all devices operate in saturation.

The circuit of Fig. 5 shows an amplifier.

Vdd
e Determine the operating points of all the devices in the circuit.
R For this part, assume A = 0 for all devices.
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o All transistors have finite output impedance, such that for any
(4WIL) _| I: (WIL) transistor, g,,r, = 100. Draw the small signal equivalent

circuit of the amplifier. Determine the input resistance of the

amplifier. What kind of controlled source is this ? Determine

the relevant “transfer” parameter of the source.
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e Determine the amplitude of the largest sinusoid current at the
input, so that the output is also a sinusoid, devoid of clipping
— effects. As usual, assume that the coupling capacitors are in-
finite.
Figure 4: Circuit for problem 4.



