Problem 1 — (35 points)

Use: V&2V
Ky’ (W/L)=1mA/V>
A=0
Vin = 5+0.005sin(20t)
For DC analysis, assume that oV
the capacitors act as an open. The -0
current source is not ideal and has a voltage

drop across it. Q :
DK
\

(a) Solve for the DC currents:
a\,=o

b. lIs= ('35W\P\ ™ BY No\

(b) Solve for the DC voltages: -
a. | Ve=5V —ioV
b. | V= 1,25 '
C. |Vsiz=-BV

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

(e) Assuming that the transistor amplification is Vg/Vi= -4V/V. Assume the input frequency is

operating within the circuits operating range. What is the PEAK value seen at Vg, using the Vi
value stated above.
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Problem 2 — (35 points)

Use: V&1V
ko’ (W/L)=10mA/V?
Vsig 1s an AC source

Transistor 1 has DC values: Vgs=9V, Ip=3. 2A-—’9m\ = K-V\( L.)(_\kﬁ”\/t) (O (q D g OVV\A/ v

Transistor 2 has DC values: Vgs=1.18V, [p=162pA ~[\= Af
A=0 (for all transistors) and assume all transistors are saturated 9“’”‘ lom (( 18- ) ‘.gYY\ \/

For the following hybrid-n equivalent circuit, find the following values: :
(a) Rin (input resistance —ignore the input source, Vsig) m
(b) Rou (output resistance—ignore Ry })

Rodk= 20\4\\0\4“ sz = !o7k”556

(c) ideal midband gain, Vszg
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Problem 3 — (12 points)

For the circuit shown below, draw the AC small-signal equivalent circuit(use hybrid-n or model T). Make
sure that everything is labeled in terms of the transistor number. (€.8. gmi, Vgs2, Tol, €tc.). Az 0 for all
transistors.(i.e. draw the small-signal with 1, included). v;z=0.005sin(20t) AC.
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Problem 4 — (13 points)

Use: gm=1mA/V, A=0, and Cgs=Cgd=>5pF.

Assume that C2 yields that largest pole value for the external capacitors.

What is the operating range for the amplifier below(in Hz)?
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Problem S — (5 points)

V=2V, A=0, k,’(W/L)=1mA/V?. Does this circuit operate as a linear AC amplifier? If so, what is the gain,

Jo , of the following circuit? If not, explain why.

Vsig

Vi = 5+sin(wt).(assume that o is in the operating range of the circuit). H-aet-explairwhy.
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