ECE2280 Homework #5 Spring 2006

1. Usel gn=100mA/V for the circuit below. Vsigisan AC signal source.

(@ Derive the frequency response transfer function for Vo/Vsigin terms of Csig.
(b) Findthe vaue of Csig where the low 3db frequency value, f = 10 Hz (note thisisin Hz — not rad/sec).
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2. (& Solve the DC circuit(schematic below)to find Ip and Vgs(assume caps open)
(b) Use Matlab to find the value that Vdd can be reduced and still keep the transistor in saturation.
3. Solve the AC circuit(schematic below):
(@ Draw thesmall-signal equivalent circuit (assume caps shorted)
(b) Find the midband gain Vo, (V| isan AC source)
Vi
(d) Find Rin (node to right of capacitor, remove V, and 1k)

(e) Find Rout (node to left of capacitor, remove 4Kk) Vad=+12v
Given:
V=2.831V
kn' (W/L)=3.1A/V? § 8k
4. Solve the circuit(schematic below) by including the capacitors in the 2M 1J00u
AC small-signal equivalent circuit. Solve thefrequency transfer PR 4{
function Vo/V,. 1000u ( + >4V *---n
1L N | [ amos
5. Simulate the circuit using PSPICE and IRF150 for the MosFet. o7 10 =0 |
(8) Find and compare the simulated AC bode plot with the 1k T S Rout
theoretical function found in (4).
(b) Find and compare the DC vaues found in (2). If there are | §2M <sk |
differences describe why. v, <~> ; ssv( ) T
GND éin GND -12V



6. V| isan AC voltage source. Usel =0, gn=1mA/\/?
Re=10W, Rg1=2MW, Rg=10MW, Rd=10kW, RS=1kW, R_ =10kW.
(8) Find the midband gain A=V, (use small-signal model), Ry, (remove Rg) and Rout(remove R.)
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7. UseVi=2V, k' (W/L)=3mA/V?, 1 =0, Vsis an AC voltage source. gn=10mA/V?

(@ Find the midband gain A,= x—f’ (use small-signal model), R(remove 10) and Ry (remove 10k)
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