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LowLow--Freq. Noise in Freq. Noise in pMOSFETspMOSFETs
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DC ExperimentsDC Experiments
Wafer Mapping
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Transfer I-V Curves
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1/f and 1/f and LorentzianLorentzian LF NoiseLF Noise
Biasing
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Extensive DC and LFN DataExtensive DC and LFN Data
SiGe40%C1.5% SiGe40%C1% SiGe40%C0.5% SiGe40%C0% SiGe0%C0%

Numerical data available through Numerical data available through www.www.RDIE.caRDIE.ca
MarinovMarinov, , et alet al, , www.RDIE.cawww.RDIE.ca,, 11(1), 1 (2004)(1), 1 (2004)



9

Trend of Noise ResultsTrend of Noise Results
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Distribution Distribution -- KKF F = S= SIID D ×× f / If / IDD
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(SiGe40%C1.5%) PMOS (W=5µm, L=1µm)
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LogLog--Normal LFN ModelNormal LFN Model
Exponential-Logarithmic form for noise equation

Exponential

Logarithmic

Noise averaging
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(arithmetic in dB)

Model parameters
Average Noise: KF=10(KF,dB)/10dB

Log-Normal deviation: σdB
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Population RequirementsPopulation Requirements
N>250 for KF and σK evaluation

Frequency points ≥ 30
Bias points ≥ 8

N>2000 for inspection of distribution
Frequency points ≥ 50
Bias points ≥ 60
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Similarity to PESimilarity to PE--BJTBJT
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∆∆N model for LFNN model for LFN
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ConclusionConclusion
Experiments of SiGeC pMOSFETs

Detailed LFN measurements
Necessary DC characterization

∆N noise for |VGS-VT|<0.2V
LFN can be referred to gate terminal
Trade-off between noise performance and GeC concentration

Noise scaling
(SID)avg∝ ID2/(f×Area)
Log-normal distribution ⇒ averaging and deviation in dB

Several factors contribute to LFN at 
increased gate biasing |VGS-VT|>0.4V
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