
Lecture 25-1

Basic FET Differential Amplifier

• RD’s are chosen to maintain transistors in saturation

• VS takes on whatever value is necessary so that currents sum to “I” with 
given input voltages
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Basic FET Differential Amplifier

• In general we’d consider body effect, but we’re ignoring it here

• Assume perfectly matched transistors
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Large Signal Response
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Large Signal Response
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Switch Example
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dc Characteristic
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• The differential amplifier behaves like a current switch

• What is the slope of these curves an indication of?
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dc Bias Point

• As we did with BJT differential amplifiers, we can consider the dc voltage 
and ac changing inputs separately
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Small Signal ac Response 
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Active Loads

• MOS diff amp loads are generally transistors on ICs
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Two Stage OpAmp
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Two Gain Stages
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Two Stage OpAmp
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• The overall gain is the product of the two stage gains
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Compensation

C

+ -

VOUT

M7-PMOS1
L=10E-6
W=150E-6

D

S

+ -

5V
VDD

M6-NMOS1
L=10E-6
W=100E-6

D

S

R

25UA
IREF

M8-PMOS1
L=10E-6
W=150E-6

D

S

+

-

VMTR14

3.441 V

+

-

VID

0.000 pV

ID5

27.405 µA

M2-PMOS1
L=8E-6
W=120E-6

D

S

M5-PMOS1
L=10E-6
W=150E-6

D

S

M1-PMOS1
L=8E-6
W=120E-6

D

S

M4-NMOS1
L=10E-6
W=50E-6

D

S

M3-NMOS1
L=10E-6
W=50E-6
D

S

+ 0V
VIN1

ID7

30.746 µA

+ -5V
VSS


