Exam in Analog electronics, A 4p, ETAA 34 
Mid Sweden University, Sundsvall, 061101
Allowed accessories: Calculator, Any “pure” book of formulas – No textbook with solution 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.
Fill in the course evaluation and hand in separately.

Preliminary grades:
Fail:     - 18

3.
19 - 26
4. 27 - 33
5. 34 - 38

Good Luck


/Kent
1. Questions

a. Why is the efficiency on a linear regulator in general lower than for a switched power supply?
(2p)
b. What characterize an ideal Operational amplifier in terms of 
Rin, Rout, AV, Iin, Vin-diff?
(2p)

c. Which of the following amplifiers have the highest gain. 
1) CE with bypassed RE 2) CE without bypassed RE 3) CC.
(0.5p)

d. Which of the following amplifiers have the lowest gain. 
1) CE with bypassed RE 2) CE without bypassed RE 3) CC.
(0.5p)

e. Which of the following amplifiers have the lowest input resistance.
1) CE with bypassed RE 2) CE without bypassed RE 3) CC.
(0.5p)
f. Which of the following amplifiers have the lowest output resistance. 
1) CE with bypassed RE 2) CE without bypassed RE 3) CC.
(0.5p)

g. What is the meaning of noise bandwidth.
(2p)

h. What is the Miller theorem
(2p)
 
(tot 10p)
2. 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)
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b. Draw a clear asymptotic bode diagram using the following component values
R1=40Ω, C1=40nF, R2=40kΩ, C2=4nF
(3p)

(tot 6p)
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3. Common emitter amplifier with bypassed RE.

a. Draw the circuit schematic as well as the small signal circuit schematic of a CE amplifier with bypassed RE.
(2p)

b. Use the small signal schematic to show that 

[image: image2.wmf](

)

p

p

b

r

g

r

R

g

A

r

R

R

r

R

R

R

ac

m

O

C

m

V

O

C

out

in

=

-

=

=

=

  

    where

//

//

//

//

2

1


(2p)
c. Design a CE amplifier with bypassed RE using the BC547C transistor with the small signal parameters found in the figure below, where hfe=βdc=βac, hie=rπ and ro=10k. The designed amplifier should be supplied with +12 V and have AV>50, ROUT≤500Ω and RIN>2kΩ.
From the solutions the following parameters should be clearly identified: IC, IB, IR2 and the extracted values of βac, rπ from the data sheet.
(4p)

(tot 8p)
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4. The CE amplifier designed in ex 3) is connected to a generator with UGpeak=1mV, RG=500Ω and connected to a load RL=2kΩ. 
Observe!! If you not have been able to design the amplifier in the previous you can use the values given in the specifications (AV=50, ROUT=500Ω and RIN=2kΩ) instead and assume component values that are required.
a. Draw a schematic circuit diagram of the system replacing the amplifier schematic with an amplifier model.
(1p)

b. What is the output amplitude over the load at medium frequencies?
(2p)
c. Calculate the three capacitances C1, C2, CE all for the individual lower cut-off frequency of 20 Hz (The cut-off frequency of the total amplifier is allowed to be higher). The cut-off frequency for the emitter capacitance is given below.
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(2p)
d. What is the upper cut-off frequency for the amplifier assuming that the base-collector capacitance is CGC=3pF.
(2p)

(tot 7p)
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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. 
(1p)
b. What is the highest bandwidth that can be achieved with the amplifier without using any stabilization network assuming 45˚ phase margin, (ΦM).
(1p)

c. Using different resistive feedback networks; In what ranges on amplification will the amplifier be stable with ΦM>45˚, stable with ΦM<45˚ and unstable.
(1p)
Stabilize the amplifier for 20dB gain with lead compensation (fasavancerande) to achieve maximal bandwidth. 
“Lead compensation – The phaseshift introduced by the 2nd -1 breakpoint of the amplifier should be compensated with a +1 breakpoint of a lead filter. The -1 breakpoint for the filter should preferable be placed 1 decade or more above the 3rd breakpoint of the amplifier”
d. Decide appropriate characteristic for the lead compensation filter
(2p)
e. Draw a detailed asymptotic bode-diagram for both the lead compensation filter and the open-loop gain for the amplifier with filter connected.
(1p)

f. Design the full amplifier with component values for both lead compensation filter and additional feedback 
(1p)

(tot 7p)
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Lead compensation filter.
Kursutvärdering  

Kurs: Analog elektronik, 4p
   Period/er:  1, 2006   Program:_____________________Årskurs_____

Ansvarig lärare: Kent Bertilsson  

Handledare (lab./övning):   Kent Bertilsson_  
Instruktioner: Svara på samtliga frågor och lämna utvärderingen till tentamensvakten

	1. 
	Ge ett helhetsomdöme om kursen.


	Mycket dålig
	(
(
(
(
(
 1
2
3
4
5
	Mycket bra

	2. 
	Hur väl anser du att kursen passar in i ditt utbildningsprogram?


	Mycket dåligt
	(
(
(
(
(
 1
2
3
4
5
	Mycket bra

	3. 
	Hur har kopplingen varit mellan teori och tillämpningsmoment?


	Mycket dålig
	(
(
(
(
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 -2
-1 
0
+1
+2
	Mycket bra

	4. 
	Hur har handledningen av tillämpningsmomenten (lab. eller övn.) fungerat? 
	Mycket dåligt
	(
(
(
(
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 1
2
3
4
5
	Mycket bra

	5. 
	Hur var kraven på din arbetsinsats i förhållande till andra kurser på samma nivå?


	För tids​krävande
	 (
(
(
(
(
 -2
-1 
0
+1
+2




	Mycket lätt

	6. 
	Har läraren lyckats förmedla det väsentliga i kurs​inne​hållet?


	Nej, inte alls
	 (
(
(
(
(
 -2
-1 
0
+1
+2




	Ja, mycket väl

	7. 
	Är du nöjd med kurslitteraturen?


	Nej, inte alls
	(
(
(
(
(
 -2
-1 
0
+1
+2
	Ja, definitivt

	8. 
	Hur var kursens nivå i förhållande till dina förkunskaper?


	För svår
	(
(
(
(
(
 -2
-1 
0
+1
+2
	För lätt

	9. 
	Har det varit sådana problem med kursen att det finns anledning att ha ett möte mellan, utbildnings​ansvarig, kurs-ansvarig  och klassen?


	(       (    Huvudorsak:____________
Nej     Ja     ______________________


10.   Övriga synpunkter:_____________________________________________
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Some filters
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