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Fabrication and Characteristics of Charge-Trap Type NVSM Cell
for NOR Flash Memory
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Abstract

The scaled SONOSFET NVSM cells with ultrathin ONO(tunnel oxide-nitride-blocking oxide) gate
dielectric were fabricated using n-well CMOS process. The thicknesses of tunnel oxide, nitride and
blocking oxide were 23 A, 53 A and 33 A, respectively. It was appeared that the ONO layer was
made up of SiO,/O-rich SiON,/N-rich SiON,/O-rich SiO,N,. Auger analysis clearly showed the exis-
tence of the converting layer with SiO,N, phase at the blocking oxide and nitride interface. The maxi-
mum threshold voltage shift, 4V, was 3 V and the memory state was switched by programming con-
dition of +8 V, 20 as, —8 V, 50 ms, Data retention over 10 years was obtained. The dominant charge
transport mechanism under the 8 V programming voltage was modified Fowler-Nordheim tunneling. For
the practical application, NOR type flash memory was designed and we simulated its operating properties
with SPICE parameters extracted from the scaled SONOSFETs. The delay time below 33 ns was com-
parable with conventional flash memory. The results of this study for the scaled SONOSFET NVSM
cell clearly indicate their potential for a low-voltage, high-density, more reliable, low-cost flash memory
arrays.
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Fig. 2. XTEM image of the ultrathin ONO
gate dielectrics with Xgr=23 A, Xy=
53 A, Xos=33 A.
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Fig. 3. Auger depth profile of the ultrathin
ONO gate dielectrics with Xor=23 A,
an=53 A, XOB=33 A.
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