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EE255 Exam 3 November 8", 2000
Instructor (circle one) Bashir Furgason

The exam consists of 16 multiple choice questions and 3 workout problems. Record the

answers to the multiple choice on this page. Return the entire exam. There will be no

partial credit for the multiple choice portion. There may be partial credit for the workout
- problems and hence show all your work.

DO NOT BEGIN UNTIL INSTRUCTED TO DO SO
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1. Given the transistor below, in which region will it operate ?

-1.4V
+
2V +

(a) Saturation (b) active (c) Cut-off  (d) linear (e) inverse active

2. Given the transistor below, in which region will it operate ?

+
1.5V
+
2V -
(a) Saturation (b) Active (c) Cut-off  (d) Linear (e) Inverse active

3. Given the circuit below as biased below and Vgg o = -0.6, what is the value of R; ?

+4 +10 ,L R
Zw
Ry
-
200 ’4 A
(a) 1.1kQ (b) 1.8k (c) 3.3kQ (d) 4.6kQ (e) 5.8k

4. What is the value of § for the transistor in problem 3 ?

(a)y 11 (b) 12 (c) 13 d) 14 (e) 15




5. For the circuit shown below, find the value of Ic ? Use Vpg_on = 0.7 p=loc
5vY

[11e} &

K

fcoK

(a)2mA (b) 3mA (c) 3.6mA (d)4.5mA (e) 6mA

6. Given an NPN transistor which has Ic;1=1.1mA @V cg;=4V and Ic;=1.2mA @
Vcez=14V (both for the same Ig), then V, is closest to which of the following
answers ?

(a) 110 (b) 150 (c) 200 (d) 250 (e) 310

7. If atransistor is biased at room temperature, Ic=2mA, and r;=5kQ, then B is closest
to which of the following options ?

(a) 185  (b) 300 (c) 385 (d) 425 (e) 500




8. If a PNP device is operating at room temperature, V=50 and r,=100kQ, then g, is
closest to which of the following answers below ?

(a) 10 millimhos, (b) 20 millimhos, (c) 30 millimhos,
(d) 40 millimhos, (e) 10 millimhos,

9. If the transistor below is biased such that Ic=1mA. Now suppose that Rg is doubled,

which one of the following will happen. 25v¢
% (3] &
+
5v
‘oK
(a) Q forced into cut-off (b) Q forced into saturation
(c) Vcg almost doubles (d) Vg almost doubles =

(e) the temperature doubles

10. Given the transistor shown, the transistor is biased in forward active region. If B is
quite large, and V = infinite, then the small signal voltage gain is about ;

(a) +2 (b)-2 (©)+5 (d)-5 (e) +10




11. Given the circuit as shown below, what is the impedance R as indicated;

Vbbl
g,

(@) Rl eall o/l 1/gm O RYlr: @ Riflrollgm
(@ rp+1, (e) 1y

12. For the circuit shown below, if 1= f,=100, and Vpg_o, = 0.7, find the value of Ig; ?

(a) 5SuA  (b) 10pA (c) 15pA (d) 20pA (e) 25pA

13. For the common base amplifier shown below at room temperature, V s=infinite, the
ac small signal gain is closest to;
0-25mA

(a) 15 (b) 25 (c) 35 (d) 45 (e) 55




14. What type of amplifier has the lowest output impedance ?

(a) Common Source, (b) Common Base,
(c) Common Collector, . (d) Common Emitter,
(d) Common Ground

15. A power NPN transistor is biased such that Ic=100mA, and Vcp=20V. Ojc=10°C/W
and 0.,=5°C/W. If the ambient temperature is 25°C and the device temperature was
measured to be 75°C, find 6,= ?

(a) 10°C/W (b) 15°C/W  (c) 20°C/W  (d) 25°C/W  (e) 30°C/W

16. Given the PNP transistor below at room temperature, if IS:IO'I3 A, and V=10V, find
the value of Vgg ? ~Sy

T\W\A

!

(a) 0.455 (b) 0.586 (c) 0.689 (d) 0.799 (e) 100




17-19 pertain to the circuit diagram below.

il

B1 = P2, Va = infinite

17. Draw and label the ac equivalent circuit for the amplifier above. (6 points)




18. Find the expression for thé input impedance R;, ? (R, is indicated in the figure)
(7 points)

19. Derive the expression for I;/Ig;? (I; and Ig; are shown in the circuit)
(7 points)




EE-255 Formula Sheet: Exam 3

Data:
At 25 ‘C(R.T.) V,=kT/q=0.026 volts
k=13806x102J/K=8618x10°eV/K  ¢=16022x10"C 0°C=273.16K

Formulas: ¢ =1+x+x2+.-

Bipolar Transistors:

Yar
v, ) a B
1.= =] eT|14+—<£ active =— g=—
¢ = A=l (VAJ( ) 'Bl—a 1+
/- AV, - Ve (0on)]
¢ Ry,+(B+1R,
Thermal Effects:
1y,-1,,=0F, By =1V + 1:Vep B, =1,V
7
Bipolar Amplifiers:
1 Vv
&m v, 8uTn =P =71,
CE: A, = _gm(RC ” r ” RL) R =1, " (Rx ” Rz) R =R.|| r,

CE with emitter degeneragion:

_PEAR) R =R IR [+B+DR)] R =R,

' rn+(1+ﬂ)RE

R =R

CB: A, =+g,(R |IR,) R=Rlzo  R=K

. _ (1+ ﬂ)(’; | R |l RL)
CC: A=y A, I R, || R,)
I—r,r + (R1 I Rz)" RS—I

R’s:(Rl "Rz)” [r”+(ﬂ+1)r; | R "RL] R =r1||R; ”L B+1




