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® Common-Gate Amplifiers

> Increase the Gain of Basic Cell

» Common-Gate Amplifiers as Current Buffers

B Reading: SEDTRA/SMITH book pages 527-539
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Review: Basic MOSFET Current Source

m Neglecting channel length modulation
VbD

1 w
Ip1 = Ekln (T)l (Vs — th)z

Vop = Ves
Ip1 = Iggr = R

i
IRer + 2 : +/u

1 w
Io = Ipz = Ek,n <T) (V(;s - th)2
2

L, (W/L),
Iegr  (W/L),

S=AL Il 1 a5

RLRFSHEIEATED

Review: MOS Current Source
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m Neglecting channel length
modulation
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m Considering channel length
modulation
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Review: MOS Current Steering Circuits S Review: Small-Signal Analysis Ewngxs
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Review: Basic Gain Cells w/ Ideal Current Source Load e Review: Intrinsic Gain g,,7, e
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Review: Output Resistance of Current Source Load
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Current source loaded/active loaded
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Common Gate Amplifier
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m R;,,: input resistance
m R,: output resistance

grounded)

m A;s: short-circuit current gain (output
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How To Increase Voltage Gain?
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I g . Pass the current g,,;v;through
Out ‘ E Raise the resistance by K

m Current buffer: passes
current but raises
resistance level

> Low input resistance
> Unity current gain

> High output resistance
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Short-Circuit Current Gain of CG Amplifier ) LERBAS Output Resistance of CG Amplifier rEnEAY
urrent lelder According to KVL & KCL
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Impedance Transformation of CG Amplifier

m Rstransformed to the output by multiplying by the intrinsic gain.
m R, transformed to the input by dividing by the intrinsic gain.
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CG Amplifier is an ideal current
buffer load to boost voltage gain! ;
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