T S ' o | f . V &WV
| | — o

University Electronics 11
md a diac. of Engineering Final Exam
z. Dept. .  Jau, 2015 Time Allowed: 3 Heurs

['cuit doés Answer All Questions:

don 1: (15 points

ng sketches of iny it and output

characteristics, expls 1 how a BJT can be Vee
wsed as an amplifier’
Vin(V)
QS_) Usang sketches , indi ate the relationship Ry 4
Setween input light aad collector current of 3 oy, 10}~
# phototransistor? vV .
};g; of the B %ur the circuit shown in Fig. Q1-a, assuming L 0 5 ;msec
a2t R, =1KQ , Rg=7"KQ, V=10V and k- = ' .
d 2=100. sketch the ovtput waveform for t < Fig. Ql-a Fig. Q1-b .

| ‘0 mscc i’ the input voltage is as shown in
t;load canfiiSe Qi-b’
ents.
~ 119 points)
"% Pmdamenta! differences betﬁeen JFET and BIT?
th motor whannel JFE [, the parameters are :Ipss =2 mA, Vp=-2.5V, and A=0. what is the value of V(;g

B =12 mA, and the transistor is biased in the saturation region?
r can be

struments. @afferent | iasing circuits of an n-channel JFET?
1(15 points)

1 s¢ ematic dingram of an NMOSFET and indicate the parasitic capacitance between terminals?

e s =lationship between [, Vs and Vp; in a NMOSFET?

p‘lm'tu'sofan n-channel MOSFET are : V=1V, 1,Coc=36 pA/V? ,and A=0.015V" The
i for s to be biz od in the saturation region with Ipg = 2 mA.

9 C='culate the (W/L) r-tio such that the transconductance g, is 3.4 mA/V,
) C kalate r, 'or this condition.
i 25 points) X

= = how s a LASCY. being ured in a flame-detector circuil. Since LASCRs are relatively low-current
1A+ the LASCR cannct drive the alarm directly. Here the LASCR is used to trigger the hizh-
8 BAC, which svitches pover (o the alarm. -




=

(a) Describe the circuit operation?

(b) Determis 2 ‘an appropriate value for R1 if the 1.ASCR has Ij; = 10 b alary
mA, Vi 0 and the TRIAC has an lggay rating of 50 mA and
minimum Gate turn on =5 mA, Vg=0.
' . C\\ LASCR
(c) Why wo ildn’t a photoconductive cell or phototransistor be used
instead of the LASCR?
Question 5 (35 points) .
(a) In the circuit of Fig. QS5athe four-layer diode has the following Fig.Q4
~ parameters :Vs = 8 V., Ig = 0.5 mA, Iy _
| = 1.5 mA, Vy= 1V, The input voltage & o
Es is changing  According to the 13 '
waveform shown. Sketch the waveform 9V ] ek
of Vp in response to this input. 6V ’ e : 5
(b)In Fig. Q5-b the SCR has a holdi - ] - _-[
n Fig. Q5-b the SCR has a holdin SNSRI, Toust | SRS o
g ¥ . ) : tl t2 t3 tq t5 t5 t
current of 1 mA and a latching current Fig. Q5-a

of 3 mA. How wide must the gate pulse
be in order for the SCR to turn™ on™?
Assume VF = 1V.

(c) Consider the voltage level detector circuit in Fig. Q5-¢ with the following values: Vgg =25 V, Ry
kQ, R; = 15 kQ and Ry= 1KQ. The PUT has Jg=0.1mA, I,;=1mA and Vy=4V, . Assume Vin is vi
as shown . Draw the waveform of voltage across the load R,
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