Written exam in Analog electronics, 
Mid Sweden University, Sundsvall, 081027
Allowed accessories: Calculator, Any “pure” book of formulas – additional written formulas is allowed. Textbooks used in the course, Manchini “OP-Amp for everyone”, Floyd, “Electronic Devices”, Printouts from the above mentioned books are allowed.
The solution should be clearly written and easy to follow. All assumptions should be written down and all designed component values should be motivated. Bode diagrams should be carefully drawn asymptotically with a size of at least 5x10cm on squared paper.
Preliminary grades:
A. 27–30
B. 23–

C. 20–

D. 17–

E. 14–

F. <14

Good Luck


/Kent
1. Questions

a. How are you adding together the input voltage en and current in noise in operational amplifier circuit?
(2p)
b. Describe briefly the functionality of a transistor and explain the difference between a bipolar (NPN, PNP) and a field effect transistor (JFET, MOSFET)?
(2p)

c. How is feed-back affection the linearity and gain of an amplifier?
(2p)

d. Why is a switched mode power supply connected to the electrical grid (230V AC) in general more compact than a linear supply with a 50Hz transformer?
(2p)

(tot 8p)
2. Derive the Miller theorem that says that a capacitance across an inverting amplifier act as an increased capacitor (1+A)·C  with respect the ground.
(3p)


[image: image1]
3. Wien Bridge Oscillator

a. Describe what conditions that must be fulfilled for oscillation to occur.
(2p)

b. How should the resistors R1 and R2 be designed for oscillations?
(2p)

c. Design and calculate component values for a circuit to achieve stable amplitude for the oscillator.
(2p)

(tot 6p)


[image: image2]
4. Operational amplifier filter
a. Calculate the transfer function in Bodes normal form for the following circuit. Below the general formula for an inverting amplifier is shown.
(3p)

[image: image3]
b. Draw a clear asymptotic bode diagram using the following component values
R1=40Ω, C1=40nF, R2=40kΩ
(3p)

(tot 6p)

5. An amplifier have the following open-loop gain
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a. Draw a detailed asymptotic bode-diagram for the open-loop gain. Both the amplitude and phase should be clearly visualized. 
(2p)
b. What is the gain-bandwidth product for the amplifier?
(1p)

c. What is the lowest amplification the amplifier can be used (AVmin), without any stabilization network assuming 45˚ phase margin, (ΦM).
(2p)

d. Stabilize the amplifier with a dominant pole compensation so that it can be useful as a 20 dB amplifier with ΦM>45˚.
(2p)

(tot 7p)[image: image5.png]
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