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Week 1: 1) Consider the MOSFET circuit shown in the following figure. The threshold voltage of the 1 point
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Vr = 0.5+ 7[y/2¢p + Vsp — \/2¢5]
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device is in saturation. Assume uClp = 0.8mA/V?, ¢p = 0.15V

The channel length modulation parameter for the device is A = 0.1V . calculate the value
of Vi such that the DC voltage at the output, Vo, is 1.5 V.
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2) Calculate the approximate value of output resistance (Tds) of the MOSFET in question-1. 1 point

13.4kQ

670k

75k<)
None of the above

No, the answer is incorrect.
Score: 0

Accepted Answers:

75k

3) In a MOSFET used as a switch, which of the following represents the ON-resistance of the 1 point

MOSFET when Vpg << Vgs — Vth

uCo W/L
l‘Coz W/L(VGS - Vth)

1
/LCoz W/L(V(,vstth)

(o .9]

No, the answer is incorrect.
Score: 0
Accepted Answers:

1
1Cos W/L(V(;g—Vf,h)

4) In the voltage amplifier circuit shown in the following figure, Vras, Vpp are the DC

1 point

voltages aiding the biasing of the MOSFET. Ry, is the load resistance. Let 9., be the
transconductance and 745 be the output resistance of the MOSFET device. v; and v,, are the small
signal input and output voltages respectively. Which of the following expressions represents the
effective Input Impedance (Z;,,) seen by the small-signal at the input ?

VBIAS I

Ry,

(Rr + 74s)9, Re
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Rp+rqs
1+9,,7ds

No, the answer is incorrect.
Score: 0

Accepted Answers:
Ry +7as
1+g,,7ds

5) For the circuit shown in the following figure, calculate the value of small-signal voltage gain, 1 point
ignoring short-channel effects in the transistors,

when (W /L), = 50/0.5and (W/L), = 10/0.5. Ip; = Ip» = 0.5mA
Voo
M,

Vout

Vlno'—l M1

-2.24
-7.07
-1
-5

No, the answer is incorrect.
Score: 0

Accepted Answers:
-2.24

6) When used in an amplifier circuit, a MOSFET is generally biased in mode of 1 point
operation.
Linear
Saturation
Sub-threshold
None

No, the answer is incorrect.
Score: 0

Accepted Answers:
Saturation

7) Let g, be the transconductance and 74, be the output resistance of the MOSFET shown 1 point
in the following circuit. Which of the following expressions represents the correct small-signal voltage
gain of the circuit ?
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No, the answer is incorrect.
Score: 0

Accepted Answers:

L
I~ Ty

1 1 1

Rp ' Rp ' 'ds

8) Consider the circuit shown in following figure with transistors named Ql and QQ. Channel 1 point
lengths of the devices are L1 = 1pum, Ly = 1pm. The threshold voltage is 1V for both the

devices. Take uCyy = 120;;A/V2. Assuming that there is no channel length modulation effect

. . . . . Wi
present in the devices, calculate the ratio of the widths of the devices: Wl
2

T 5V
125K
+3.5V

0.25

1
4
None of the above

No, the answer is incorrect.
Score: 0

Accepted Answers:
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9) In the circuit shown in the following figure, the threshold voltage of the MOSFET M is 0.5 V. 1 point
When Vi = 1V, the DC voltage at the output is Vopyr = 1.5V
Take ,uCom = 0.1mA/V2. Assume that the channel length modulation parameter for the MOSFET
is A = 0.09V 1. What s the value of current through the MOSFET device ?

RAY%

10K
10K

Vour
N+

0.1 mA
0.5 mA
0.25 mA
0.7 mA

No, the answer is incorrect.
Score: 0

Accepted Answers:
0.1 mA

10With respect to details given in question-9, find the aspect ratio W/L of the MOSFET 1 point
device.
22
1
7
None of the above

No, the answer is incorrect.
Score: 0

Accepted Answers:
7
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