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Fig. 1 Structure of the device
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Table 1 Parameters of the device!®’

Parameter Value

Source/Drain size 30nm X 30nm

EOT Inm

Gate length 60nm

Extension of source and drain 15nm X 15nm

Substrate doping 1x10%¥cm~3

Channel doping 1x10%cm™?®
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Fig. 2 Simulated I-V, characteristics for the 25nm
gate length p and n channel MOSFETs with and with-
out stress in the channel | V4| =50mV,stress= (0,

0,4GPa,0,0,0))
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Fig. 3 Energy band diagram of nMOS with stress in z
direction with (0,0,4GPa,0,0,0) of stress at Vg =
50mV, V=1V The energy band structure of nMOS

without stress is also plotted for comparison.
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Fig. 4 Electron density distribution along the channel
of nMOS with (0,0,4GPa,0,0,0) of stress in z direc-
tion at Vg4 =50mV, V, =1V  The electron density
distribution of nMOS without stress is also plotted for
comparison.
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Fig. 5 Electron mobility distribution along the chan-
nel with stress in z direction V4 =50mV, V=1V
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Fig.6 Sub-threshold slope versus magnitude of stress
in z orientation | V4 |=50mV
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Fig.7 Simulated threshold voltage of the nMOS and

pMOS with different magnitudes of the stress along z
direction | V4| =50mV
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Characteristics of Nanometer MOSFETs with Mechanical Strain in the Channel”
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Abstract: The characteristics of typical nanometer p- and n-channel strained Si MOSFETs with mechanical stress applied in

the channel are simulated by a commercial device simulator ISE. The impacts of the direction and magnitude of the stress on

the device performances such as threshold voltage and sub-threshold characteristics are investigated.
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