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1 NOISE IN PASSIVE LINEAR CIRCUITS:

1.1 RCCIRCUIT:
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Figure 1: RC circuit
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Figure 2: Noise equivalent circuit

For any LTI system,



Vo(f)=Vi(f)H(f)
Svo(f) = Svi(H)IH(f)]?
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Figure 3: Spectral density Vs frequency

If we put rms voltmeter at output,
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INTERESTINGLY RESULT IS INDEPENDENT OF RESISTANCE R 77?
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Figure 4: spectral density VS frequency



1.2 RL CIRCUIT:

Here rms noise output voltage is

Here also RESULT IS INDEPENDENT OF RESISTANCE R ?7?

2 NOISEIN MOSTRANSISTORS:

21 THERMAL NOISE IN MOS:

Main motivation for MOS is MODULATION OF RESISTANCE.

TRIODE REGION:
Spectral density,
4KT
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= SZ (f) = 4KT,UCOIT(V!]5 — VT)
SATURATION REGION:

In this region,

Id = f(V957 Vds) + id,noz’se

= Sin(f) = 75 KT gm
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Sin(f) = ’7§KTHCoa:f(Vgs —Vr)

2.2 FLICKER NOISEINMOS:

Due to impurities @ interface = Flicker noise

Spectral desitya% = Flicker noise is also called %noise.

Spectral desity

= at Vz; = 0 there is no flicker noise.

At LOW FREQUENCIES (up to 100MHz) flicker noise dominates.



