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Low-Freq. Noise in pMOSFETs
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SiGeC pMOSFET Samples
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A 3 e Number of Samples
Vo - # DC: more than 200

Valence | # LFN: more than 20
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Fabrication details: G. Kar, et al, Semiconductor Science and Technology, 17, 938 (2002)




K=lp/(Ves-Vr)?
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DC Experiments

Forward Vg

e Wafer Mapping

#* Leakages
#* Proper |-V

® Transfer I-V Curves
#* V.= |V-0.3V] ... -2V
#* Vy.=-1V ... -50mV
#* Vo .=-0.6... +0.6V

e DC Modeling

# Strong to Weak Inversion
# Parameter Extraction

e Statistics
* VT(VBS)a gm(bias)
* K=lp/[Vgs-Vql?




Noise Current (S; ), dBA/Hz

Noise Current (S ), dBA/Hz
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1/f and Lorentzian LF Noise
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e Biasing
#* V.= |[V-0.1V] ... -2V
* Vy.=-1V ... -50mV
#* Vy.=-0.6 ... +0.6V

® S, Spectra (about 800)
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* S,DIIDZ, S,Dlgm2
e Corresponding DC
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Extensive DC and LFN Data
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Trend of Noise Results

(SiGe,95,C1 55.) PMOS (W=5um, L=1um)
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Distribution - Kc =S, x f/ 17
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Log-Normal LFN Model

e Exponential-Logarithmic form for noise equation

# Exponential
(KF)avg I% (bias)10it-cd8/1 0dB _ (KF)an . % (bias)

” ” exp(J_rt-csz);csz ~0.2364p

Sy, (f.bias) =

# Logarithmic
S, (fbias)4g = (K,:,dB)an +20dB-logqo(lp) - 10dB -logqo(f) £ t- o4g

. . N
® Noise averaging  («qq),,, - 10,382!0910[8% fj
=1 i

15

#* Geometric
(arithmetic in dB) - \/

2
1 N SlD
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e Model parameters

# Average Noise: K.=10(KF.dB)/10dB
#* Log-Normal deviation: g
#* t=(1,...,3) for confidence probability (60%,...,99%) 11




Population Requirements

e N>250 for K. and o evaluation
# Frequency points > 30

# Bias points > 8

e N>2000 for inspection of distribution
#* Frequency points > 50

#* Bias points > 60

e Small Population:
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Similarity to PE-BJT

M. Sanden, et al, TED, 49(3), 514 (2002)
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AN model for LFN

SiGe40%C1% , W=5um
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Conclusion
e Experiments of SiGeC pMOSFETs

# Detailed LFN measurements
#* Necessary DC characterization

® AN noise for |V;5-V;|<0.2V

# LFN can be referred to gate terminal
# Trade-off between noise performance and GeC concentration

® Noise scaling
* (S| )avg < Ip?/(fxArea)
# Log-normal distribution = averaging and deviation in dB
® Several factors contribute to LFN at
increased gate biasing |Vs5-V+|>0.4V
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