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To investigate the Total lonizing Dose (TID) effects on Ge pMOSFETSs with
HfO, gate stacks

» Gate leakage current

» Change in transconductance

» Threshold voltage shift and

» On - Off Current Ratio
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Experimental Results
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» Current measured at the source to exclude the effect of drain junction leakage
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» 10 keV x-ray
» Dose rate

= 31.5 krad/min in SiO,
> Vg =13V
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» No significant change
in gate leakage current
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» No change in transconductance
m——> No change in channel mobility
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The reduction in
the I,/ 14 is due
to an increase in
the drain to body
leakage current in
the device
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Drain to body leakage current for different TID
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g C=esA/W,
: + 2 Diffusion and generation parts
ﬁ of the leakage currents are
. R separating using analytical
Bias (V) ﬂ Bias (V) method developed by
1 Murakami and Shingyouiji
Ir (A/em’)
Slope = qni/‘l,'g
o
Intercept:  f------""""
Jdiff
Wy (um)

Murakami and Shingyouiji, J. Appl. Phys. 75(7), p 3548, 1994
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Threshold voltage, channel mobility and gate leakage current
appear to be unchanged up to TID of 3 Mrad (SiO,). Thus, this is a
relatively hard technology for fabricating pI\/IOSFETs

The pre-rad 1/ | ¢ ratio of ~ 103 is reduced to 300 after 3
Mrad(SiO,).

The reduction in the I/ | 4 value or increase in the off-state current
of the transistor is due to an increase in the drain to body leakage
current in the device.

The mechanism of junction leakage current increase as a function of
total ionizing dose is under investigation.
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