Lecture 13

MOSFET



4.4 The MOSFET as an Amplifier and as a Switch

* We use MOSFET in the design of amplifier circuits since they
act as a voltage-controlled current source in the Saturation
region

- 1.e. Changes m v, gives nise to changes m i,

« How to achieve Linear Amplification? i.e. an amplifier whose
output signal (i.e. the Drain current D) is linearly related to the

input signal (i.e Vo )
- We'll have to find a way around the lughly non-linear (square-law)
relationshup of iy to v
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DC Biasing is a Fundamental Step towards designing a
Linear MOSFET Amplifier

* The technique we use to obtain linear amplification out of a

fundamentally non-linear device is called DC biasing
- Two Steps:
1. Bias the MOSFET to operate at a certamn DC voltage 7, and
corresponding I, and then,
2. Superimpose a small AC signal to be amplified v,.. on top of the DC
bias voltage Vg, )



Large-Signal Operation

Common Source (CS) (grounded source) Amplifier

* Called Common Source since the
grounded source is common to both
the input port (between G and S) and
the output port (between D and 5)
« Changes in v, = v, causes changes in
ip and we use a resistor Ry, to get an
output voltage v,:

Vo =Vps = Vpp—Rpip
* A DC power supply Fpp s needed to
turn the MOSFET on and to supply the
necessary power for its operation
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Voltage Amplifier



Large-Signal Operation cont
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* Governed by the infersection of the MOSFET ip-vpe characteristic
and the Load Line imposed by connecting the drain to Fpp via Rp

* For any given v; (=), we locate the corresponding 1,-vp curve and
find v, from the point of intersection of this curve with the load line

* Asv=ve,1s increased, the operating point slides on the load line
from point A (cutoff). through Saturation. to point C (Triode)



