
RC 22072 (98989) 22 May 2001                                                           

Research Report
Hot-Carrier Distribution Functions and Hot-Luminescence

Intensities at Energies Above 1eV From Future Si FETs
Operating Near 1V

                                   

J. C. Tsang, J. A. Kash,  M. V. Fischetti
IBM Research Division

Thomas J. Watson Research Center
P. O. Box 218

Yorktown Heights, NY  10598

Research Division
Almaden - Austin - Beijing - Haifa - India - T. J. Watson - Tokyo - Zurich

LIMITED DISTRIBUTION NOTICE: This report has been submitted for publication outside of IBM and will probably be copyrighted if accepted for publication. It has been issued as a Research Report
for early dissemination of its contents.  In view of the transfer of copyright to the outside publisher, its distribution  outside of IBM prior to publication should be limited to peer communications and specific requests.
After outside publication, requests should be filled only by reprints or legally obtained copies of the article (e.g. payment of royalties).  Copies may be requested from IBM T. J. Watson Research Center, P.O. Box 218,
Yorktown Heights, NY 10598   USA (email:  reports@us.ibm.com).  Some reports are available on the internet at  http://domino.watson.ibm.com/library/CyberDig.nsf/home.



Hot-Carrier Distribution Functions and Hot-Luminescence Intensities
at Energies Above 1eV From Future Si FETs Operating Near 1V

J. C. Tsang, J. A. Kash, and M. V. Fischetti

IBM T. J. Watson Research Center
P.O. Box 218

Yorktown Heights, NY 10598
jtsang@us.ibm.com

Abstract: The intensity in the near infrared of the hot-carrier light emission from advanced
CMOS technologies will not decrease significantly below present levels in the next several years
even as operating voltages approach 1V. This means that hot-luminescence techniques for circuit
characterization such as PICA will remain viable over this period. The effect on the emission
intensity of the decreasing operating voltages and device dimensions is dominated by the
dependence of the hot-carrier distribution on voltage. Calculations of hot-electron distribution
functions for small nFETs including Coulomb scattering from the heavily-doped source and
drain show that the distribution functions for energies greater than 1 eV will only decrease
slightly as devices scale from the present 1.8V technology to below 1V.
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