ey

' FEDERAL UNIVERSITY OF TECHNOLOGY OWERKI

’ SCHOOL OF ENGINEERING AND ENGINEERING TECHNOLOGY
-' DEPARTMENT OF ELECTRICAL /ELECTRONIC ENGINEERING =
H 2018/2019 RAIN SEMESTER EXAMINATION

ECE 316: Applied Electronies 24" October 2019

Instruction: Attempt Any Five questions of your choice Unit: 3; Time: 3 hours
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: P OR OPERATIONAL AMPLIFIERS (Al questions carry 20 marks)

i :‘:I " “,m!‘}”“r_!,n"“‘ Compare an idcﬂ! upcrnllinnul an‘lhliﬁulr (op-amp) and a real op-amp u._uilh respect to their llﬂlljlllil' ql J;:f::;:’”’
}I Put resistance Ro and open loop gain A, Give the two primary equations that define an ideal op-amp completely. " =

3l "!;ﬁl_f)m“f "‘F equivalent circuit of a real op-amp and its characteristic curve showing the output voltage vo as a function of the

:I L | Iﬁrzt:zllr::::::“vnlllage vd { Indicate all f‘ﬂ%i}‘ll‘lﬁ}. (5 umrl-;.-f]_ | | .

) ation amplifier shown in Fig.1 is an amplifier of low-level signals used in process control or measuremic

applicati : . % . - i . oo e r the
Pplications ﬂ[Td commercially available in single-package units, Given that amplifier A3 s a difference amplifier, show that
(complete derivation) (10 marks)
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Fig. 2: For queslinﬁﬁ. 2a
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5= Fig. 12 For qhu-stiun No. Id

2a. A 741 op-amp has an open-loop voltage gain of 2 x 105, input resistance of 2MQ and output resistance of 50 £2. The op amp 1s
used in the circuit of Fig2. Find the closed-loop gain vo/vs and determine current io when vs = 1 V.

{ 10 marks)

2b. Confirm the two solutions obtained in question 2a by considering the op-amp as an ideal op-amp. (5 marks)

2Zc. List only five applications of an op-amp in electrical, electronic or control circuitries. (5 ma rks)
FOR BREAKDOWN DEVICES (All questions carry 20 marks)

¥
3a. The phase control circuit of Fig. 3 is connected to an ac supply v = 60 sin @ and load RL = 50Q. Gate current is 100pA and gate

voltage 0.5V. Determine the range of adjustment of R for the silicon-controlled rectifier (SCR) to be triggered between 30° and 60°.
Take the diode barrier voltage to be 0.7V. (5 marks)

3b. List three methods of turning on and two methods of turning off an SCR. (5 marks)

3c. List five applications of a silicon-controlled rectifier. (5 marks)

3d. The two-transistor analogy of an SCR has the following data: PNP transistor gain = 0.4: NPN transistor gain = 0.5; gate current IC
= 50mA. Calculate the anode current 1A of the device. (5 marks)
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Fig. 3: For question No. 3a Fig. 4: For question No. 4b A 0 G
4a. Describe the following thyristors using only their detailed electronic symbol, PN structure and 1V churacw&' 2 % _
i i) Silicon controlled rectifier (3 marks) ¥ e, g& _.
i ii) Triode ac (3 marks) = 4
i i) Diode ac (3 marks) P y
v iv) Unijunction Transistor (3 marks)
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