EE105 - Fall 2005
Microelectronic Devices and Circuits

Lecture 20

Common Source Amplifier
Frequency Response

] Common Source Amplifer: Ajjo)

DC Bias is problemalic: what sets V.7

] Announcements

Homework 9 due next Tuesday

Lab 7 this week

Lab & next week (please read Chapter 3}
Reading: Chapter 10 (10.2, 1032, 10.4.3-5)

] C5 Short-Circuit Current Gain
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] Lecture Material

Last lecture
Second-prder crcuis
Started frequency response of amplifers
Thiz leciurs
Commin source amphfier — frequency response
Kiler efeci
Zerp-crer time constants

] Magnitude Bode Plot

Tranzitien frequency:
Cowrent gain = 1




] MOS Unity Gain Frequency

bince the zero otcurs at a higher freguency than pole, asswme it
has negligibhe ffect:
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Performance impr-:-n'i.-‘5 with L= for long channel devices!
Far shori channel devices the dependence is ~ L'

] Frequency Response

“CL at input and cutput nodes; analysis & made complicated due to
£_ branch — see HAS pp. B38-640 (for common emitter)
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] Common-Source Voltage Amplifier
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] CS Voltage Amp Small- Signal Model
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] Miller Impedance

Consider the current flowing through an impedance £

hooked up to a “Back-box”™ where the voltage gain
from one terminal to the other is fixzed
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] Miller Impedance

Notice that the current flowing into £ from terminal 1
looks like an equivalent current to ground whera Zis
transformed down by the Milker factor:
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From terminal 2, the situation is reciprocal
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]Miller Equivalent Circuit
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We can decouple these terminals if we can calculate the gain A
across the impedance £

Often the gain A is weakly depedendent on £

The approcimation is to ignare £, calculate A, and then use the
decoupled Miller impedances
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] CE Amplifier using Miller Approx.
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] Comparison with “Exact Analysis™

Milbar resulkt:
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Exaci result:
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] Some Examples

Comman source amplSar:
"q'ﬂ:g'd = napgaive, large numbear (-100)

MNaler mukiplied cap has detrimental Impact on bandwidth

Common drain amplisar:
A"ﬂﬁ'd = clightly less than 1

"Baotsirapped” cap has negligikle impact on bandwidth!

] Method of Open Circuit Time Constants

This is 2 technigue to find the dominant pele of a circuit
{only walid if there really is a dominant pole!)

For each capaciter in the circuit you calculate an
equivalent resistor “seen™ by capaciter and form the
time constant t7R.C,

The dominant pole then is the sum of these time
canstants in the circuit
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