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Agenda

• Differential Pairs

• Common-Drain Amp Frequency Responsep q y p

• Common Gate Amp Frequency Response• Common-Gate Amp Frequency Response

• Cascode Amp Frequency Response

2



TAMU-ELEN-474  2009                                                                                                             Jose Silva-Martinez

L FL F RRLow Frequency Low Frequency ResponseResponse
Vx

g v Vo
OPONO RRR 

MP
MP’

-0.5gmvd 1/gmp
’CX

gmpvx

CO

0 5

Roid1

MP

iout
VX

0.5gmvd

dv

id1

M1 M1

v1

id2

dv  dd RgRvgRvgv 









gmR0

Vout
2

IB

M1 M1 2  

mp
x

ompxmomo

g
R

RgRgRgv

















1
22


AV2

odmo Rvgv 

- 3 -

1/R0C0
AV1



TAMU-ELEN-474  2009                                                                                                             Jose Silva-Martinez

F RF RFrequency ResponseFrequency Response
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Common-Drain Amplifier: 
High Frequency ResponseHigh Frequency Response

• From this simplified transfer function:p
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Common-Drain Amp Input Impedance
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Common-Drain Amp Output Impedance

• Pole at very high frequency• Pole at very high frequency
• Zero at potentially low frequency if RS is large

Impedance can increase with frequency i e display
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• Impedance can increase with frequency, i.e. display 
inductive behavior



Common-Drain Amp Output Impedance
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Transient Behavior w/ Large CL

I d ti t t i d i bi ti ith l l d• Inductive output impedance in combination with a large load 
capacitance can create undesired “ringing” in the transient response

• If we have a large RS and CL, then the assumption that we have one 
d i t l i l liddominant pole is no longer valid

• Both poles (potentially complex) should be considered in the analysis
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Common-Gate Amp Low Frequency Response

• No RS • With RS
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Common-Gate Amp Frequency Response

• No zero
• No Miller capacitor multiplication
• Low input impedance limits effectiveness as a voltage amplifier
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Low input impedance limits effectiveness as a voltage amplifier
• Useful as a current-to-voltage (transimpedance) amplifier



Cascode Amp Frequency Response

• If we associate the poles with the nodes A, X, and Y
• Note, this is only an approximation, as it ignores interactions caused by “feedforward” 

caps (Cgd) and resistors

• 3 pole system Input Pole

I t l P l Hi h FInternal Pole – High Frequency

Output Pole
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Cascode Amp Output Impedance

• Simplified Model
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Next Time

• Noise
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