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Analysis of Trap Dependence on Charge Trapping Layer Thickness in
SONOS Flash Memory Devices Based on Charge Retention Model

Yu-min Song’, Junkyo Jeong’, Jaeyoung Sung and Ga-won Lee”

*f Chungnam National University, Department of Electronics Engineering

ABSTRACT

In this paper, the data retention characteristics were analyzed to find out the thickness effect on the trap energy
distribution of silicon nitride in the silicon-oxide-nitride-oxide-silicon (SONOS) flash memory devices. The nitride
films were prepared by low pressure chemical vapor deposition (LPCVD). The flat band voltage shift in the

programmed device was measured at the elevated temperatures to observe the thermal excitation of electrons from

the nitride traps in the retention mode. The trap energy distribution was extracted using the charge decay rates and the

experimental results show that the portion of the shallow interface trap in the total nitride trap amount including

interface and bulk trap increases as the nitride thickness decreases.
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Fig. 1. (a) Schematic diagram of SONOS capacitor-type
device and (b) measurement results of electrical
characteristics in the fabricated devices.
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Fig. 2. Extracted trap density according to the energy level
of SizN4 deposited by LPCVD. In the experiment,
Si3N4 thickness is varied to 7 nm, 15 nm, and 20 nm.
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Fig. 3. Schematic diagram of trap sites in the SONOS
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Fig. 4. (a) Tetrahedral unit of SizNa satisfying ideal
stoichiometry and (b) solid Si3Ng film.
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