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RSCE and temperature modeling

ConclusionFreeze-out in LDD regions

Gm peak observed in moderate inversion 
and lightly doped MOSFETs

Aim of this work

INWE and temperature modeling

Poisson-Schrödinger simulations

When Vsb ���� Qb ���� surface field ���� %E1L ����

Correlation between the variation of E1L 
subband occupancy and Gm peak

� Some specific effects observed at LT
� Must be taken into account during 
parameter extraction
� EKV3 is a good candidate for analog 
circuit simulation, but should be improved 
for accurate modeling at LT

Acknowledgment: This work was sponsored by DGA 
(Délégation Générale à l’Armement)

� Freeze-out effects at LT
� Impact ioniz. at high
Vds
� In red, simulation with
EKV3 (modified Verilog-A 
code)
� Strong impact during
parameter extraction in 
linear regime (Vds=50mV)

T=200 K   Tox=3.3 nm   Nsub=5x10 16 cm -3 (100) Si orientation   m L/m0=0.916 mT/m0=0.19

� Design of hybrid read-out circuits for night vision 
using high performance detectors
� CMOS process: 0.18 µm (1.8 V & 3.3 V MOSFETs)
� Need for an advanced compact model for analog IC 
design at Low Temperature (LT): 77 K – 200 K
� Which model to use: EKV3, HiSIM2 or PSP ?
� EKV3 model evaluated in this work

MOS-AK, 19 Sept. 2008, 
Edinburgh

� Gm peak is correlated with
subband occupancy variation
� The maximum of this
variation diminishes with
increasing Vsb, as Gm peak
does
� No existing compact model 
for this subband effect

When Vsb ���� the Gm peak-to-valley ����

Quadratic evolution of QLR with T

DVth = Vth - Vth (L=20 µm)

Linear evolution of QWR with T
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