
1(c) 2025 A.J.M. Montagne

Structured Electronic Design
 

Noise Design of Input Stage MOS
in Feedback Amplifiers

 
Anton J.M. Montagne



2(c) 2025 A.J.M. Montagne
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Noise Transfer Functions
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MOS Noise Model
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MOS Noise Transformations-1
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Negative signs accounted for in the source directions
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MOS Noise Transformations-2
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Ignore the overlap capacitances:
the input capacitance is proportional with the oxide capcitance:
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Feedback amplifier MOS Noise
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Feedback amplifier MOS noise design equation

Unweighted output noise spectrum
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Feedback amplifier MOS noise design equation
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Feedback amplifier MOS noise design equation

MOS contribution to squared weighted output noise:

Relation between transconductance and input
capacitance to meet requirement:

This noise design equation has one minimum transconductance for:

Minimum can be below technological minimum set by the minimum channel width and length.

Remember coefficients depend on inversion level!

Total squared weighted output noise:
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Feasibility of the noise design

MOS contribution to squared weighted output noise:

Lowest noise:

Area and current limitations may put extra contraints to the feasibility. 

Total squared weighted output noise:

NOT
FEASIBLE:
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From transconductance and capacitance to current and geometry

Ignore lateral field velocity saturation:
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Example

Transimpedance integrator with capacitive source

If we ignore flicker noise:

Coefficients of the symbolic noise equition
(determined with SLiCAP):
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SLiCAP design automation

1. Select CMOS process and fit EKV parameters to BSIM

1. Mininum noise at maximum inversion level
2. Minimum current to meet the noise specification
3. Minimum cut-off frequency to meet the noise specification
4. Minimum product of gm and ciss to meet the noise specification
5. Minimum area at a given current budget to meet the noise specification
6. Maximum area at a given current budget to meet the noise specification

2. Create KiCAD amplifier circuit with nullor as controller
3. Define noise requirements (frequency range and budgets)
4. Define technology requirements

(channel type, minimum and maximum geometry)

6. Run the design automation script
7. Select one valid option for design

SLiCAP replaces the nullor with an N-channel or a P-channel
noisy nullor and evaluates W, L, and IDS for six scenarios for the
selected inversion coefficient or gm/ID ratio:

5. Define circuit requirements
(inversion coefficient or gm/ID ratio, and current budget)


