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DC Voltage Sources

Characteristics of DC Voltage Sources :

• A well controlled output voltage 

MOSFET connected in “diode configuration”
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DC Voltage Sources
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DC Voltage Sources

Small Signal Equivalent Circuit Model:
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DC Voltage Sources

PMOS voltage source

Same operation and characteristics as NMOS voltage

source. PMOS needs to be larger to attain the same Rout .
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DC CURRENT MIRRORS

A current mirror replicates the input current of a current sink or current source as

an output current. The output current may be identical to the input current or can be

a scaled version of it.
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DC Current  Sources

Characteristics of Current Sources

▪ A well controlled output current

▪ Supplied current does not depend on output voltage

⇒ High Norton Resistance

Current Mirror Circuit
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DC Current  Sources

Small Signal Equivalent Circuit Model:
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DC Current  Sources

PMOS Current Source
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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 Specifications
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Current Mirror Analysis
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Current Mirror Analysis
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Current Mirror Analysis
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Current Mirror Analysis
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Eliminate the Systematic Error
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Standard Cascode Current Mirror 

Output Resistance



ELECTRICAL        ELECTRONICS COMMUNICATION INSTRUMENTATION

9/3/2022 27

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 


