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Channel Hot-Carrier Effects
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Table 1 HCE Failure of NMOS Induced by Three Kinds of
Different Input Signals
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(a) CMOS Circuits: (b) Three Kinds of Input Signals
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Hot-Carrier Effects in Deep Sub-Micron MOSFET's

LIU Hong—=ia, HAO Yue and SUN Zhi

( Microelectronics Institute, X idian University, Xi'an 710071, China)

Abstract: T he hot carrier effects (HCE) in deep sub-micron devices has been studied. T he relations between generation and
injection of channel hot carriers and three kinds of main bias conditions: the high voltage, the medium voltage and the low
voltage are investigated. The impact of hot—carrier effects on circuit performance is also discussed on the basis of mechanisms
of hot carriers induced failure. It is presented that the factors that affect hot—carrier effects of transistors include: the size.
frequency. load capacitors, input velocity and the positions of transistors. The device degradation induced by HCE can be

reduced by studying these failure factors to resign the circuits.
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