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dnm , EEFESEE 100%em™2 , WERREES TN 7.0 x 107cm ™3 F5xEK EHRE,
WIREREBZWE 6.0 x 108cm =2 | RIELESHI% 0.06pum , 0.08um F1 0.10pm , HEH
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INFLUENCE OF GEOMETRICAL STRUCTURE PARAMETERS ON
HOT-CARRIER-EFFECT IN DEEP-SUBMICRON GROOVED
GATE PMOSFET

Ren Hongxia Hao Yue

(Institute of Microelectronics, Xidian University, Xi’an 710071, China)

Abstract Based on the hydro-dynamics energy transport model, the influence of geometrical
structure parameters on hot-carrier-effect immunity in deep-submicron grooved gate PMOSFET
is studied and explained in terms of device interior physics mechanism. These investigated struc-
ture parameters include effective channel length, concave corner and negative junction depth
induced by change of source/drain junction depth and groove depth respectively. The research
results indicate that the hot-carrier-effect is depressed deeply for grooved gate PMOSFET even
in deep and super-deep-sub-micron region, and with the increase of concave corner and negative
junction depth, the hot-carrier-effect immunity becomes better. It is mainly because that the
structure parameters influence the electric field distribution in device and “corner effect” and
so do the transportation of carriers.

Key words Deep-sub-micrometer, Grooved gate PMOSFET, Hot-carrier-effect, Geometrical
structure parameters
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