- Common-Gate Amplifier

- Vpp
= Rp
— Vout
M, :“—o Vi \ Output Sensed
Vino— at Drain
Input Applled/

to Source
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Vin
Input Applied /
to Source
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Lect. 7: CMOS Amplifiers (3)

- Common-Gate Amplifier

~g
T Rp * _
V1 ng1 . b Rom‘ T RD
- VDD = - __

2R,
Ly With ry?
out
M, :"_' v \\Output Sensed  G@in (without rp)? A, =d,Rp
Vin atDrain ~ Gain (with rp)?
Input Applied A, = (gmRp * Rp/ro) / (1 + Rp/rp)

to Source

Electronic Circuits 2 (15/1) &) W.-Y. Choi
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- Common-Gate Amplifier

) - Application for large A, with small R,,?
2Ry
— Vout - High-frequency amplifiers required R;, of 50ohm
for impedance matchin
M, :_"—' Vi \ Output Sensed P J
Vipo— at Drain
50-C2
input Applied / Transr-nlssmn
Line
to Source a ,_D
Small R;,, Large Ry, Large A, 50[2>
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Lect. 7: CMOS Amplifiers (3)

= Uy - CG as Current Amplifier
2R, Small R, and large R, desired for current amplifier
r—0 Vout ; ; , _>C
M, ||—' A \ Output Sensed | &
Vin at Drain $ &; ® Aidy f R,
O e T p r'e O
Input Applied -

to Source

A.: Short-circuit current gain
Small R,, Large Ry, Large A,

What is A, for CG? =>» Current Buffer
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- Common-Gate Amplifier with Source Resistance

— Voo @\i Vx
< Ro - L
— Vout " __ L Im
Rs M1 :Il_’ Vb R
) MW— |_> X A\' _ i D
Vin / 1 _+RS
P g”l

- Gain reduction
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- CG with Source Resistance vs CS with Degeneration
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Lect. 7: CMOS Amplifiers (3)

- R, for CG with Source Resistance

ROUt
o; R = (1 + ger )RS + rO

— out
R o "
Tt

=
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Lect. 7: CMOS Amplifiers (3)

- CG with Diode-Connected MOS

A
Im1
Rs m
M Vy
+ 1
Vin 9_ Im2
vom g mlRD

vin 1 + (gml + ng )RS
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Lect. 7: CMOS Amplifiers (3)

Homework: Determine the voltage gain (assume A = 0) and
output impedance (assume A is not zero) for following CG amp.
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