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EE-255 EXAM 1 February 5, 1998
Instructor (circle one) Ogborn Lundstrom

This exam consists of 20 multiple choice questions. Record all answers on this page, but you must turn in
the entire exam. There will be no partial credit, but you must show your work.

Circle the one best answer for each question. Five points per question.

Do not open and begin until you are instructed to do so!

1) a b C d e
2) a b C d e
3) a b C d e
4) a b C d e
5) a b C d e
6) a b C d e
7) a b C d e
8) a b C d e
9) a b C d e
100 a b C d e
11) a b C d e
12) a b C d e
13) a b C d e
14) a b C d e
15) a b C d e
16) a b C d e
17) a b C d e
18) a b C d e
19) a b C d e
200 a b C d e



1) What is the value the voltage measured between terminals A and B?
@ 1v; (b) 3.33v; ¢) 6.67V; (d) 7.5V; (e) 10V

2) What is the Thevenin equivalent resistance seen between terminals A and B in the circuit
above?

(8 0.33KW (b) 0.5KW (c) LOKW (d) 1L5KW (6) 3KW

3) What is the Thevenin equivalent impedance between terminals A and B for the circuit
below?

@ Z,=R (b Z,=Y¥g, (0 Z4,=R+Yg, (d Zn=Rllgi ® z,=¥

Ae

ol

4) What is the current, I p, through the diode in the circuit below? Y ou may use a model with
Vg =0.60V and rf =0 W.

(@ 0.00mA; (b)25mA; (c) 3.8mA; (d) 44mA; (e) 5.0mA

5.0V bl 1K




5) A silicon diode has 5 mA flowing through it in the direction shown. What is the most
likely value for Vp? (Assume room temperature)

(8 +0.10V (b) -0.10V (c) +0.75V (d) -0.75V (e) -55.0V

6) A silicon diode has 5 mA flowing through it in the direction shown. What isthe small-
signal ac resistance of thisdiode? (Assume room temperatureand n = 1)

(8 0.0W (b) 5W (¢) 12W (d) -12W (e) 120W

7) | dentify the transistor shown below.

(@ n-channel enhancement mode MOSFET; (b) n-channel depletion mode MOSFET;
(¢) p-channel enhancement mode MOSFET; (d) p-channel depletion mode MOSFET;
() n-channd JFET;

8) Identify the operating region for the transistor shown below. (Assume [V1|=2V)
(@) cutoff; (b) ohmic; (c) saturation; (d) forward bias, (€) reversebias

+

Vps = -10V




9) If ap-channd transistor with V1, = -2V givesip = 4.0mA when Vgs = Vps = -4V, what
iskp?
p

@ 0.ImAN2 (b) 0.25mMAN2 (c) 0.50 MAN2 (d) LOMAN2 (&) 40mA/N2;

10) Thediodebelow hasls= 10° A andn=1. The voltageV; is 10 volts. Thevoltage V1

is:
(a) -10.0 V (b) -0.419 V (c) 0.0V (d) 10.0 V (6) 10419V
’I
+ ! +

11)  Thediodeinthe circuit below isthe same asin Prob. 10. The voltage V3 across the 100
Megohm resistor is:

(8-100mV  (b) -26mV (©) 0.0V (d) 26 mV (€) 100V
M

100 M8 ¢ Vo =7

100 %

+ -

12)  Thezener diodehasVz = 9.0 voltsand rz =0.0. Thecurrent I =:

(& 0mA (b) 3MA (c) 5mA (d) 9mA (e 11 mA
y 1K &2 IEO
L I
M ZEneT 3 i L
- diode




13)

The resistors were changed but the zener diode isthe same asin Prob. 12. The new vaue
of I is:

(& 0mA (b) 3MA (c) 5mA (d) 9mA (e 11 mA
+
JE D
L] 1K I
e Zener - l L
- diode

Consider the diode circuit below with two sources. |7 isaconstant 10 mA and i (t) =

(1.0 mA)cos(400t + 45°). Thediodehaslg = 107 ampsandn=1. The value of v(t)
is:

(@ 1.2+ (2.6 mV)cos(400t + 450) (b) 0.419 + (2.6 mV)sin(400t)
(c) 0.222+ (5.2 mV)cos(400t + 450)(d) 0.419 + (2.6 mV)cos(400t - 450)

(&) 0.419 + (2.6 mV)cos(400t + 45°)
) +
ERAPEY it

The MOSFET haskpy =2 mA/N? and Vih=3volts. V1 =6voltsandVo2=2volts. Ip=:

@ 2mA (b)) 6mA () 16mA (d) 18 mA (€) 32mA

The MOSFET isthesameasin Prob. 15. V1=0V,Vo=2V andV3= 4V. Ip=:
(@ 2mA (b) 6mMA (c) 16mA (d) 18 mA (e) 32mA



17)

TheMOSFEThaskn:ZmANzandVTh:- 3volts. V1= 6VandVo= 10V. Ip=:

@ O0mA (b)) 2mA () 6mA (d) 16 mA (6) 18 MA

The depletion mode MOSFET has kn=2 mA/V 2 and VT1h =- 3volts. V1= 10voltsand
Vo= 10 volts. Ip =:

(& 0mA (b) 2mA (c) 6mA (d) 16 mA (e) 18 mA

"

Choose the correct SPICE statement for the voltage source:

(8 V4 3 0 DC 12
() V4 3 6 DC 12

(0 V40 3 AC -12
(d V4 6 3 DC 12

& V4 06 DC -12

Vy(t) = 50sin(2p 100t) volts. R =50 ohms. Assumethe diodeisideal and only
conducts for asmall part of the period. If the dc voltage across the resistor isto drop only
about 2 volts over the period (ripple voltage is about 2), a suitable value for C is about:

(850nF  (b)500nF () 5000nF  (d)50,000nF  (€) 500,000 nF

6
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EE-255 Formula Sheet: Exam 1
Data:

At 25 C(RT.) V,=KkT/q=0.026 volts

k=1.3806" 10 22 J/K =8618" 10 °eV/K  q=16022" 10 C 0'C = 273.16K

Formulas: €‘=1+x+X/2+---

Diodes:
n -1/2
I, = |S(eVD’ Ve 1) Vo =V, +1gr, C, = C 1+ Ve/V, )

V, .
r, = qu =—L (forward bias) v, =V, +V,
di, o oo
Rectifiers:
T .

Vi =W \39_;) 0

éRCO

- . i _s &
Monolithic Resistors: R_RSéVvﬂ
n-channel MOSFETSs:
lp = K,[ 20Ves = Vi)Vos - Vis] (ohmic/triode)
lp =k [ Vs - Vi (saturation)
Vs > Vo, (NOT cut-off)
Vs> Vs - Vi (saturation)
p-channel MOSFETS:
lp = Ky [2(Ves - VinVos - VE] (ohmic/triode) lp = K, [2(Ves + Vi)V - V] (ohmictriode)
lp = k[ Ves - Vir” (saturation) lp = k[ Vs + V] (saturation)
Vs <V, (NOT cut-off) Vg > -V, (NOT cut-off)
Vs < Vss = Vi (saturation) Vg > Vg +V, (saturation)

MOSFETSs:

Vi, :Vrho"'g[\IZf Vg - \/2f f]



