ECE3110 Homework #1 Fall 2005

(due Aug. 31)
1. A source with an internal voltage of ve=1mV rms and an internal resistance of R=1kW is connected to the
input terminal of an amplifier having an open-circuit voltage gain of A,,=100 V/V, aninput resistance of
R=2MW and an output resistance of R,=10W. Thereis aload resistance of R =8W.

a. Find the voltage gain A,= V,/v; and the overall voltage gain A,s=Vo/Vs

b. Find the current gain

c. Find the power gain

d. If R=1kW now and keeping everything else the same, calculate Ays.

Express all the gainsasratiosand in dB.

2. A source with an internal voltage of vv==100mV rms and an internal resistance of R=100kW is connected
to the input terminal of an amplifier having a gain of As=100 A/A, an input resistance of R=1kWand an
output resistance of Ry=1kW. Thereis aload resistance of R =1kW.

a. Find the current gain io/ii

b. Find the voltage gain w/vs

e. Find the power gain

Express all the gainsasratios and in dB.

3. A transconductance amplifier with G,=80 mA/V, R=10kW, and R,=100kW has a voltage source attached
at the input with source resistance, R=5kW, and aload resistance of R =1kW. Find the voltage gain.

4. An n-channel enhancement MOSFET is operating in the saturation region. It has V=1V and
k. (W/L)=0.5mA/V2. If ib=1mA, find the required vgs and the minimum required vps. Repest for ip=0.3mA.

Ignorel .

5. UseFig. P4.77 in your book. Ignorer,. If V=1V and k (W/L)=1mA/V?, find R, VgdVsg, VolVgsand
Vo/Vsjg_

6. UseFig. P5.79. Analyze al the circuits using b=50. Find all labeled node voltages and branch currents.
7. Use the circuit for acommon-emitter amplifier shown in Fig. 5.60(a). The circuit is biased to operate with

[c=0.5mA. Rc=20kW, b=100, Rsg = 1kW, R. = 1kW. Assume Rs isinfinite and all capacitors are large. Find
Rin, the overall voltage gain Ay=Vo/Vsg, and Roy:. Ignore ro.




