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Problem 2, 15 points
Q1 is a mobility-limited FET, ie.

=(UC, W 12L YV, =V Y (14 AV,
where (uC, W, /2L,)=1 mA/V?,
A=0.1V", and V, =03 V.

Vpp=5 Volts

V

R,=10 kQ

Part a. 5 points
We wish to have a DC drain voltage of 2.0 Volts.
What DC gate-source voltage does this require ?
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Part b, 5 points
Vs ac(8) =1mV -cos (2 - 1kHz 1)
What is the AC drain voltage ?
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Problem 3, 25 points

You will be working with
the ctiuit at right. Ignorc. R F Iv\( V()uf
DC bias. You don't need it.

+ O
The transistors Q1 and Q2 Q ] Q 2
have transonductances
g,.and g, ., both nonzero, I/in , g5 C

but G, =G, =0 mS.
The transistors have no
_gate-source or gate-drain
capacitances.

Part a, 5 points
replacing the transistors with their small-signal models, draw a small-signal equivalent
circuit, labelling all elements and all control voltages.

B-E am¥by |

v v s
— GIW \ g S b i e ,_F\.[\_\,_.,A.a.: e, A

(ro Via ‘ @ \l ’/JD 28 |
3 : Vs ‘ lq
= ) </

%

A

\
(S ey




Part b. 10 points |
Compute ¥, (5)/V,,(s): The answer must be in one of these two standard forms:
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Part ¢, 10 points

Now g, =&,, =1 ms, R,=10kQ, C=1nF.

Give the frequencies, in Hz, of any and all poles and zeros. Clearly indicate if any lie in
the right half of the S-plane

1st pole frequency=_ (D9 Ktz , 2nd pole frequency=
3rd pole frequency=

1st zero frequency= , 2nd zero frequency=

3rd zero frequency=
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Problem 4, 20 points ( rad /s )

We have a circuit for which
:_ = Waero = |o¥=2rr.(2
?u:((s)) =H(S)= HDC = (1 ]'l‘)é'lfl ) e 4+ S/IO = e 'Og;zr[_(‘P'
B +57,)(1+s7,). s b

: > Cleslicd (‘f* & Weole2 = [03=2Tp

where 7, =100 ns, 7,=10ns, 7,=1 ns. Bl ki
-fpr = l6HH2 ‘B 0.5 pt each :@
Part a, 10 points €P2 = |60HH2 i

Make an **accurate®* asymptotic Bode plot of || H ||, labelling and dimensioning axes
and clearly labelling all slopes and all critical frequencies.

Bode Magnitude plot-please label axes
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