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Electronic Circuits - I 3. JFET and MOSFET Amplifiers

Solution :

R, = R, IR, = 180|470 = 130.15 kQ

gm = 2K, (Vesq — Vrn ) = 2(8)(2.5 — 1.5) = 16mA/V

1 1
o =3~ 0oixg 2oKO
gm (RslIro) R, 16(1]112.5)  130.15

= 0.9226

VT T+, (Rs|lro) R, + Ry 1+ 16(1[|12.5) 130.15 + 2
1 1000
Ry = —|Iro|IRs = —— ||12500]|1000 = 58.550
8m 16

TWO MARK QUESTIONS AND ANSWERS
1. Define transconductance of FET.
The change in drain current due to change in gate to source voltage is determined

using transconductance. It is denoted as g,,.
Al
AV

8m

where,
Alp=change in drain current

AV gs= change in gate to source voltage

2. Define drain resistance of FET.

The small signal drain to source voltage is related to small signal drain current by a
parameter called drain resistance. It is denoted as ry.

Al

Iq

where,
Als=change in drain current.

AVps=change in drain to source voltage.

3.Define amplification factor of FET.

Amplification factor of FET is defined as the ratio of change in drain to source
voltage to the change in gate to source voltage keeping drain current as constant. It is denoted
as W.

Ponjesly College of Engineering Page 3- 33

www.AllAbtEngg.com study materials for Anna University, Polytechnic & School



www.AllAbtEngg.com

Electronic Circuits - I 3. JFET and MOSFET Amplifiers

B=gnry

T AV

Ip constant

4. Explain the operation of MOSFET amplifier with the help of d.c loadline.
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Assume the time varying input signal is sinusoidal. D.C loadline and Q point are the
functions of Vgs, Vpp , Rp and the MOSFET parameters. For the output voltage to be a linear
function of input voltage, the MOSFET is biased in saturation region. The total gate to source
voltage is the sum of Vggq and Vi. As V; increases, the instantaneous value of Vg increases,
and the bias point moves up the loadline. A larger value of Vs means a larger drain current and

a smaller value of Vpg.
5. Define transconductance of MOSFET.

The change in drain current due to change in gate to source voltage is determined
using transconductance. It is denoted as g,.

Al
T AVgs

8m = 2K, (VGSQ -Vr)

Also we can write,
Im = 2\/ Kn IDQ
where,
Alp=change in drain current.

AV s= change in gate to source voltage.
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6.Define amplification factor of MOSFET.

Amplification factor of FET is defined as the ratio of change in drain to source
voltage to the change in gate to source voltage keeping drain current as constant. It is denoted
as . = 8m o

AV,
_ BVbs

Ip constant

7. Define BICMOS technology.

1. Bipolar junction transistors have larger transconductance than MOS transistors
biased at same current level and have higher switching speed. Due to large transconductance,
they provide larger voltage gains.

2. MOS transistors have infinite input impedance at low frequencies and have high
packaging density. Due to almost infinite input impedance, MOS transistors have zero input
bias current.

3. The advantages of these two technologies can be utilized by combining bipolar and

MOS transistors on same substrate. Such technology is known as BICMOS technology.

8.What are the advantages of BICMOS technology?
1. Larger transconductance due to bipolar transistor.
2. An infinite input resistance.
3. Higher switching speed.

4. Larger voltage gain due to larger transconductance.

9. State the disadvantage of MOSFETSs over BJTs.

. . L I
The transconductance of a bipolar transistor is given by g, = VC—Q. In general,
T

transconductance of MOSFET and the gain are smaller compared to those of BJTs. This is the
disadvantage of MOSFETSs over BJTs.

REVIEW QUESTIONS

1. Derive the expression for low frequency analysis of FET common source amplifier with
fixed bias(8)

2. Derive the expression for low frequency analysis of FET common source amplifier with self

bias(bypassed&unbypassed Rs)(8)
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