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Student Name: ID Number:

1) For the shown circuit the diode reverse saturation current is
L=10"A. IfV,=1.0V, V,is AN

a) 0.6852V \/
b) -0.6852V Vs
c) 0755V
d) -0.755V

< ei -10V'>

-10V

A I\ =11

o 17':0 77777
N'=3v N%ov —) Ve - -\ oV

2) If the input in problem (1) is ¥,=-1.0 V, the output voltage V, is equal to

@0.6852\} Noy = =3V -_—_-_37 VR -%— = ~\.2wp
- . B

0.6852 V i2-5X

0 0755V = 1.2V ,

d) -0.755v xb - AR . ‘

e) -10V . SZ,, T

J\ &
Nez VD Loy
[

3) The input to the shown circuit is a square LOKO 10V

waveform with an amplitude of 2.0 V. The output ¥ X

Vo as observed on the scope is — /N

b——0 v,

triangular waveform with a peak-to-peak value

of 1.0 V and frequency 1.0 KHz. . -10V

b) atriangular waveform with a peak-to-peak value

of 2.0 V and frequency 1.0 KHz. 2.0V

©) a triangular waveform with a peak-to-peak value

0f 2.0 V and frequency 2.0 KHz.

d) a triangular waveform with a peak-to-peak value

of 2.0 V and frequency 0.5 KHz. a0V +

€) a triangular waveform with a peak-to-peak value

of 0.5 V and frequency 1.0 KHz. __ 0 mS 3
Ve Lo Y ide = w8k L 2o k@Ikorkls i
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Student Name: ID Number:

i
4) The enhancement NMOS transistors 50V

in the shown circuit have K,=1.0 mA/V?, )
Vin=10Vand A=0V"'. If jisequal  20KQ 2.0KQ
to 3.0 V, then ¥, is equal to

S
(J

a) 243V : 10V
243V :

i
c) 0V 1 M\ — o
d)-121v Vo
e)-10V

V@T}_ =N G\
%
D= VEr, grgke (Ngr A3
FA'S

-10V

S -Vguo - K\‘%J—\):ﬂ \J(,J-:. QSQV
Losr= 4219 vp

Ve z = Lok = - 2.42y
5) The shown circuit is connected M1 d
in the lab to determine the '
characteristics of the MOS transistor. = .
The current measurements are shown .| Ve Y —
in the table below. The threshold voltage —— E
and transistor transconductances are —T T
a) 1.0V, 1.0e-3
b) 1.0V, 2.0e-3 i i
c)-1.0V, 1.0e-3 =
d)-1.0V, 2.0e-3
e) 05V, 2.0e-3

VGS=2V VGS=3V
VDS=0V 0A 0A
0.S = K &'2 " \l'mf' VDS=1V 0.5 mA 1.5 mA
‘2‘-/ VDS=2 V 0.5 mA 2.0 mA
- A 2 VDS=3 V 0.5 mA 2.0 mA
2.0 < %Q"VT“) VDS=4V 0.5 mA 2.0mA

Se\vn No g Ntz Asv, K e hatd
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€) VaA)=Vi(t-2t,) .

Student Name: ID Number:

6) The figure to the right shows the
ac equivalent circuit of an NMOS amplifier

50KQ
with K,=1.0 mA/V?, ¥p=1.0 V and A=0 V"', | 1sea
The operating point is (Ips, Vps)=(2.0 mA ,7.5 V). ’
If the ac source is v=0.1 sin(21x10*/)V, Vs 1.0MQ
the maximum and minimum values of the

total drain-to-source voltage vpg are approximately

a) 0.74V,-074V
b) 824V,7.76 V
24V, 6.76

d)y 7.7
€) None of the above v

Y
i % K\-\-&“l‘: z‘*a\\/l

AW 4 T
A= - T4 Y

Vo =z «O0RAYS\mex — T.r40 3y

Tr.03Y
7) The propagation delay in each one of the sv SV
inverter stages in the shown circuit is 5 V':]‘ :
t,. Which one of the following statements : |
is correct? H !

c) Vo(O)=Va(t-2t,)

Vo
a) Vi()=Vo(t-21,) Vo 1] 7
b) Mi(B)=Va(t+2t,) }—7

-
-
-




Student Name: ID Number:

8) The circuit to the left shows a circuit diagram of
a CMOS inverter. The threshold voltages for the NMOS and .| VPC
PMOS transistors are 1.0 V and -1.0 V, respectively. Sva ==
Their transconductances are K,=K,=2.0 mA/V' 2

If Vi= 1.5 V, which one of the following statements is true?

.(”._{

}—
a) The NMOS transistor is saturated and the PMOS transistor
is saturated - :

-b) The NMOS transistor is in the linear region and the PMOS Vi ! Vo
sistor is saturated
@he NMOS transistor is saturated and the PMOS transistor
in the linear region.

d) The NMOS transistor is on and the PMOS transistor is off
¢€) None of the above
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