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Use: V=1V g v
i’ (W/L)=2mA/V” l

=0 (
For DC analysis, assnme that the capacitors act as an open.

The current source is not ideal and has a voltage drop across it. °,
' Y61

(a) Solve for the DC currents:
a. I} =0OA
b. Is; =2.97mA

¢

VOFF=5 m

VAMPL=100m
FREQ=1k

(b) Solve for the DC voltages:
a. Vg =WV
b, Vg =4.34v
¢. Vg1 =2V

(¢) Verify that transistor M1 is saturated.
(d) State the DC bias point for transistor M2.

5V

(¢)' Assuming that the transistor amplification is Vgo/Vy = -4V/V. Assume the input frequency is
operating within the circuits operating range. Assumg that the amplification does not pull the
{ransistors out of saturation. Will Vg, ever be 3V? Why or why not?
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* Problem 1 — (40 points) So\ufn OoN

Use: V=1V
ko’ (W/L)=1mA/V?
A=0
Vin = (5+10msin(20t))V
For DC analysis, assume that
the capacitors act as an open. The
current source is not ideal and has a voltage
drop across it.

(a) Solve for the DC currents:

a. Ij= \}
b' IS T'\-L\YY\

(b) Solve for the DC voltages: -
a. V(}z = 3,(9\/ s :
b. Vg=0,,V é\j
c. Vsl-;fz"']\f =

(¢) Verify that transistor M2 is saturated.
(d) State the DC bias point for transistor M1.

(e) Assuming that the transistor amplification is Vou/Vin = +5V/V. Assume the input frequency is
operating within the circuits operating range. Assume that the amplification does not pull the

transistors out of saturation. Draw a rough sketch of the total instantaneous value seen at Vg
using the Vyy value stated above.
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NAME:

ECE2280
Quiz #3 I certify that the work below is my own.

(open book/notes) Signature:

Let V=1V, k) (W/L)=1mA/V 2 Vsig is an AC source, A=0 (for all transistors) and assume all transistors are saturate
Transistor 1 has DC values: Vgs=3V, [p=2mA. — K
Transistor 2 has DC values: Vgs=5V, [p=8mA. 9““ ( TY'D (5 \)
=aM

For the following hybrid-n equivalent circuit, find the following values: g|_
(a) R;, (input resistance —ignore the input source, Vsig) == /‘f i
(b) Roy (output resistance-ignore Ry {no load is connected}) SWL &(\mja"b T
. . . I/O —_-—_ - — —_— L
(c) ideal midband gain, o 9‘0 (\mX’S ) d;{[ @&T\B {
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+ Problem 2 — (35 points)

Use: V=LV
Ky’ (W/L)=2mA/V>
Vigis an AC source
Transistor 1 has DC values: Vgs=1.5V, Ip=0.25mA
Transistor 2 has DC values: Vgg=13.5V, Ip=156.25mA
A=0 (for all transistors) and assume all transistors are saturated

For the following hybrid-n equivalent circuit, find the following values:
(a) Ry, (input resistance —ignore the input source, vg;,;)
(b) R,y (output resistance — ignore the load resistor, Ry)

|
(c) ideal overall midband gain, ——.
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Problem 4 ~ (20 points)

You are given the following characteristics for a real amplifier:

Input offset voltage, Vies=2mV
Input Resistance, Ri=2MQ
Unity-gain bandwidth, fr=40MHz
Output swing limits, within 2Volts of power supply
Slew Rate, SREGL.
nsec
N R
The following circuit is powere
48kQ 40kQ2  200kQ
48k -
Vin o——]:’\l\,//\\/\r/\’———ﬂ
-
1kQ) v,
V¥

. 2) (3 points) What value is the ideal gain?

_b) (10 points) What is the bandwidth of the circuit considéring bath the Unity-gain bandwidth limitations
and the slew rate effect for an inputof Vin=0.001sin(wt)?

.

¢) (4 points) For Vi;=0.001sin(wt), what is the maximum and minimum values seen at the output
considering only the input offset voltage?

. d) (3 points) How should the circuit above be modified(do not remove any resistors) to minimize the effect
of the input bias current? Draw the schematic of the modified circuit and state values of added
= component(s).
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Problem 4 — (20 points)

You are given the following characteristics for a real amplifier:

Input offset voltage, Vies—=4mV

Input Resistance, R=2MQ

Unity-gain bandwidth, fi=10MHz

Output swing limits, within 2Volts of power supply
Slew Rate, SR=5$

The following circuit is powered at £12V:

a) State the equation for Vo. Include no more than Vi, Ry, Rz, and Rs.

b) If Ri=R,=10k and Ry=100k, what is the bandwidth of the circuit. Consider both the effect due to slew
rate (use the maximum output value possible) compared to the effect due to the unity gain bandwidth.

¢) For Vi;=0.001sin(290kt), what is the PEAK (not peak to peak) value at the output considering the input
offset voltage? '

d) How should the circuit above be modified to minimize the effect of the input bias current? Draw the
schematic of the modified circuit and state values of added component(s).
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