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A Study on the SONOS EEPROM Devices
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Abstract

SONOS EEPROM chips, containing several SONOSFET nonvolatile memories of various channel
size, have been fabricated on the basis of the existing n-well CMOS processing technology for 1
Mbit DRAM (1.2mm design rule). All the SONOSFET memories have the triple insulated-gate
consisting of 30A tunneling oxide, 205A nitride and 65A blocking oxide. The miniaturization of the
devices for the higher density EEPROM and their characteristics alterations accompanied with the

scaling-down have been

investigated. The stabler operating characteristics were attained by

increasing the ratio of the channel width to length. Also, the transfer, switching, retention and
degradation characteristics of the most favorable performance devices were presented and discussed.
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H# 1 Chip A 2 chip Col 289 7 2xE9 27|
Table 1 Specification of the SONOSFET memory devices on chip A and chip C
v | cip [CHANNEL| LENGTHLum] No. of PAD(PIN)
TYPE | XWIDTH[#m]| DRAIN | SOURCE| GATE |[SUBSTRATE
#A4 | A N-CH. 15 X 15 #A4 (12) | #A1 (1) | #A2 (#5) | #A3 (#3)
#a5 | A N-CH. 17 X 1.9 | #A5 (1) | #A1 (45) | #A2 (#5) | #A3 (#3)
#A6 | A P-CH. 17 X 15 |#A6 (#28) |#A8 (#26) | #A2 (#5) | #A7 (#2D)
#C3 c N-CH. 15 X 15 #C3 (#3) | #C2 (#5) | #C1 #0) | #C6 (#28)
#C4 c N-CH. 18 X 15 #C4 (#12) | #C2 (#5) | #C1 (#4) | #C6 (#28)
#C5 C N-CH. 15 X 20 #C5 (#1) | #C2 (#5) | #C1 (4) #C6 (#28)
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GATE VOLTAGE vgl[V]
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Fig. 4 Transfer characteristics curves(l;-Vg cur-
ves) in the writing(no apostrophe) and
erasing (apostrophe) state at different
channel sizes. The channel sizes (LXW)
are (a) 15mx15m, (b) 1.7/mx19m, (c)
15 X 2.0im and (d) 1.5um < 15m
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Fig. 5 L~V characteristics curves at different
gate voltages in the (a) writing and (b)
erasing state.
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SHIFT OF THE THRESHOLD VOLTAGE[V]
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