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Abstract

Recently, the flash memory has been abstracting great attention in the semiconductor
market in the world because of its potential applications as mass storage devices. One of the
most significant barriers to the scaling-down of the stacked-gate devices such as KPROM's
and flash EEPROM’s is the large subthreshold leakage in the unselected cells connected with
the bit line of a selected cell in the array during programming. The large subthreshold
leakage is majorly due to the capacitive coupling between the floating gates of the unselected
cells and the bit line of selected cell. In this paper. a new programming method to reduce
significantly the drain turn-on leakage in the unselected cells during programming has been
studied, where a little positive wvoltage (0.25-0.75V) is applied to the source during
programming unlike the conventional programming method in which the source is grounded.
The results of the PISCES simulations and the electrical measurements for the standard
EPROM with 0.35um effective channel length and 1.0xm effective channel width show that
the subthreshold leakage in the unselected cells is significantly large when the source is
grounded. whereas it is negligibly small when the source is biased to a little positve voltage
during programming. On the other hand. the positive bias on the source iz found to have
little effects on the programming speed of the EPROM.
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Fig. 1. (a) Cross-sectional view of a
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