Question  --(Op Amps) (20points)
Below is a Capture schematic of two Op-amp circuits that you should recognize
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1. What is the function of Circuit 1? (2 points)

2. If circuit 2 is not connected yet to the board, what will be the cutoff frequency for circuit 1 (2 points)

3. What is the function of circuit 2 (2 points)
4. Derive an expression for V3 in terms of Rf, Rin, and V2 (4 points)

The plot shown below is the input square wave applied to the schematic composed of circuits 1 and 2. 
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5. Mark on the plot which one is V2 and which one is V3 (4 points)

6. Which value for Rf was used to produce this plot (2 points)

If the input to the complete system formed of the two circuit is a sine wave v(t)= Asin((ωt) + φ),  the simulation results for both the input and output will be as shown in the figure below

7. What is the general expression for the input signal? Please give the numerical values for A and ω and φ (2 points)

8. What is the general expression for the output signal? Please give the numerical values for A and ω and φ (2 points)

Optional (1 point)

9. Explain the phase difference between Vin and Vout
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Question  (20Points)
The figure below is a dual voltage limiter. Assume R1=1K
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here is a picture of the output of the above circuit when simulated with an input signal of amplitude equals to 0.5V
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1. Explain the reason why both the input and the output are the same ( 2 point)
2. Each diode in the circuit can either be forward bias, reverse bias, or in the breakdown region, from the above PSPICE plot, what is the region of operation of ( 2 point)
D1

D2

D3

D4

here is a picture of the output of the above circuit when simulated with an input signal of amplitude equals to 5V
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In the marked area, what is the region of operation of the 4 diodes (4 points)
D1

D2

D3

D4

What is the value of current through the resistor R1 when the input voltage is at the values listed below. Assume Von for each diode is 0.7V

3 volts ( 2 points)

-3 volts (2 points)

0.2V (2 points)

-0.2V (2 points)

If the 4 diodes (D1-D4) are replaced with one zener diode. The input and output will be as shown in the figure below
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What is the current in the two marked regions ( 4 points)

1. 

2. 
Circuit 1





Circuit 2





V2





V3





input





Output








