CHAPTER 8: Noise Model

8.1 Flicker Noise

8.1.1 Parameters

There exists two models for flicker noise. One is called as Spice2 flicker
noise model, another one is called as BSIMS3 flicker noise model [33,34].

The parameters in the models are listed in Table 8-1.

Symbols| Symbols

usedin | usedin Description Default Unit

equation| SPICE

Noia noia Noise parameter A (NMOS) 1e20 none
(PMOS) 9.9e18

Noib noib Noise parameter B (NMOS) 5e4 | none
(PMOS) 2.4e3

Noic noic Noise parameter C (NMQOS) -1.4e-12 none
(PMOS) 1.4e-12

Em em Saturation field 4.1e7 V/im

Af af Frequency exponent 1 none

Ef ef Flicker exponent 1 none

Kf kf Flicker noise parameter 0 none

Table 8-1. Flicker Noise Model Parameters.
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Flicker Noise
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8.1.2 Expressions

1. For Spice2 model

(8.1a)
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2. For BSIM3v3 model
1.1) If Vgs>Vth+0.1:
(8.1b)
QP laspler No+2 x10"

NoialO — )+ Noib(NO—- Nl
fEfLeffzcoxlos[ g(N|+2x101“) o )

Vtlas’AL cim Noia + NoibNI + Noich2
f & Len®Werl0® (NI + 2x10%)?

whereVymis the thermal voltagel. is the effective mobiity at the given
bias condition Leff and Weff are the effective channel length and width,

respectively. The parametdpis the charge density at the source given by:

(8.2)
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N, q

The paramete) is the charge density at the drain given by:
(8.3)
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Vbs = MIN (Vpg Vpsap

ALclm refers to channel length reduction due to CLM and is given by:
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Channel Thermal Noise
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Where, Sjmit is the flicker noise calculated at Vgs=Vth+0.1 &g is
given by:

(8.6)

NoiaVﬂds2

Swi=
WersiLett 5 4x10°¢

8.2 Channel Thermal Noise

There also exists two models for channel thermal noise. One is called as Spice2
thermal noise model. Another one is called as BSIM3v3 thermal noise model.

Each of these can be toggled by tiegmod flag.

1. For Spice2 thermal noise model
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Noise Model Flag
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2. For BSIM3v3 thermal noise model
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The derivation for this last thermal noise expression is based on the noise
model found in [35].

8.3 Noise Model Flag

The noimod flag is used to select different combination of flicker and thermal

noise models discussed above, as given in Table 8.2.

noimod Thermal noise
flag Flicker noise model model

1 Spice2 Spice2

2 BSIM3v3 BSIM3v3

3 BSIM3v3 Spice2

4 Spice2 BSIM3v3

Table 8-2. Noimod flag for differnet noise models
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