ECE2280 Homework #2 Spring 2008

1. (@ Explain how an amplifier works in your own words.
(b) Explaininyour own words what R is.
(c) Explaininyour own words what R, is.
(d) Describetheideal characteristics for an amplifier (i.e. ideal vaue for R, Ry, Avo)
(e) Describe the characteritics for a buffer amplifier.
(f) Describe Gain-Bandwidth Product in your own words.

2. Usethe circuit below:

10KW  10KW 60KW

AmplisaCA3140 and Amp2 isan LM741. (See attached datasheet informati on)
(a) State each amplifiers frequency response transfer function (V1/Vin and Vo/V1)
(b) State the overall transfer function (Vo/Vin)

3. Solve for the overal f3gg of the circuit in #2. (You can use Matlab if you like)
4. Vsisan AC signal. Both amplifiers have the following characteristics:

R=100kW, R,=5kW, Clipping levels. L=-12V (unloaded)

~ —

(@ State the value of Avo (or gain) for Ampl(the gain V2/V1) and Amp2(the gain Vs/V5).
(b) Redraw this 2 stage amplifier using the voltage amplifier model. Make sure to label Vg V1, V2, V3,
and Vy on the schematic.



5. (@) Find the overal gain of the circuit in #4, A,=Vo/Vs Expressyour answer as aratio(V/V) and in dB.
[Round answer to the nearest whole number]
(b) Find Ai=I_/ls. Expressyour answer as aratio(A/A) and in dB. [Round the answer to the nearest whole
number] Hint: Write an equation based on Vo and Vsthat have I and Isin them and relate the two.

6. Anayzethe circuit below to obtain the transfer function, Vo/Vi,. Assume an ideal op amp.

7. Sketch the straight line approximation for the Bode Plots for the equation from #6.

8. Redraw or add to the schematic below to show how to reduce the input bias current. State the symbolic
value(s) of any components added to the schematic.
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9. Find | and Vo assuming ideal diodes.
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Electrical Specifications

VauppLy = £15V,

Ta = 25°

TYPICAL VALUES
PARAMETER SYMBOL TEST CONDITIONS CA3140 | CA3140A]| UNITS
Input Offzet Voltage Adjustment Resistor ypical Value of Resistor 4.7 18 k€2
Between Terminals 4 and 5 or
4 and 1 to Adjust Max Vi
Input Resistance Ry 1.5 1.5 TG
Input Capacitance C| 4 4 pF
Cutput Resistance Fo 60 60 0
Equivalent Widsband Input Noise Voltage, (See Figures 27) = BV = 140kHz, Rg = 1MQ 48 43
Equivalent Input Moise Voltage (See Figure 35) e Rg = 10080 f=1kHz 40 40
f=10kHz 12 12
Short Circuit Current to Opposite Supply lon+ Scource 40 40 mA
loana- Sink 18 18 ma
Gain-Bandwidth Product, (See Figures &, 30) T 4.5 4.5 IMHz
Slew Rate, (See Figure 31) SR 9 9 ffus
Sink Current From Terminal 8 To Terminal 4 to Swing Sutput Low) 220 220 LA
Transient Response (See Figure 25) tr R = 2kQ Rize Time 0.08 0.08 s
os |CLT100F [overshoot 10 10 %
Setlling Time at 10Vp_p, (See Figure 5) 15 R = 2kil To 1my 4.5 4.5 s
L|t=1|1r=”;=ll||F~| To 10mv 4 4 hs
Electrical Specifications  For Equipment Design, at Vs ppry = £15V, Ta = 25°C, Unless Otherwise Specified
CA3140 CA3140A
PARAMETER SYMBOL| MIN TYP MAX MIN TYP MAX | UNITS
Input Cffset Woltage V1ol S 5 15 = 2 5 my
Input Cffset Current ol - 05 30 - 05 20 pA
Input Current I - 10 50 - 10 40 A
Larg ‘oltage Gain (Mote 3) Aol 20 100 - 20 10C - KViIv
(See Figures 6, 29) 56 100 3 Y 100 3 aE
Commaon Mode Rejection Ratio CMRR - 32 320 - 32 320
(See Figure 34) 70 50 _ 70 90 _ B
Cormmon Mode Input Voltage Range (See Figure 8)] Ve -15 -15.5t0+12.5 " -15 -15510+12.5 12
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