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Current  Mirrors

NMOS Current Mirror
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Current  Mirrors

PMOS Current Mirror
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Current  Mirrors
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Generating IREF

Advantages

– IREF set by value of resistor

• Disadvantages

– VDD also affects IREF .

– VTn and R are functions of temperature

In the real world, more sophisticated

circuits are used to generate IREF that are

VDD and T independent.
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Influence of the Channel Modulation Parameter λ
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Common centroid design evens out the effect of the process variation.
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Common centroid design evens out the effect of the process variation.
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Current Mirror Analysis

Systematic error
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Standard Cascode Current Mirror 

Output Resistance
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Standard Cascode Current Mirror 

All 4 MOSFETs have the same VTH if body effect is 

ignored.

VX = VY =VTH + VOV

VGS3 = VOV + VTH as M1 and M3 carry the same “I”

VG3 = VGS3 + VX = 2VTH + 2VOV ignoring body 

effect.

VG4 = 2VTH + 2VOV

This should also be the case with body effect – only 

2VTH will become VTH1 + VTH3.

Min  Vout = VX + VOV = VTH + 2VOV 

VT + VOV 

2(VT + VOV)

Note VOV of M1 and M2 will equal

VY  = VT + VOV
No Systematic error
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Triple Cascode Current Mirror
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Low Voltage Cascode Current Source 1

VT + VOV 

2(VT + VOV)



ELECTRICAL        ELECTRONICS COMMUNICATION INSTRUMENTATION

9/10/2022 14

Low Voltage Cascode Current Source 1

VT + VOV 

1. The output resistance remains

the same as the Cascode

current mirror.

2.

Gain systematic error is not zero
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Low Voltage Cascode Current Source 2

VT + VOV 

VT + 2VOV 

VOV

2VOV

VOV
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Low Voltage Cascode Current Source 2
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Low Voltage Cascode Current Source 2
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Low Voltage Cascode Current Source 2

No Systematic error
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Wilson Current Mirror

VT + VOV 

2(VT + VOV)
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Wilson Current Mirror

VT + VOV 

2(VT + VOV )
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Biasing Techniques

Simple CS Stage
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Biasing Techniques
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Biasing Techniques

Direct coupling between two stages.
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Biasing Techniques

CS Stage with Current-Source Load
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Biasing Techniques

CG Stage with Current-Source Load
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Biasing Techniques

Source Follower Biasing
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Thankyou


