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Abstract

This paper examines the characteristics and physical properties of the scaled MONOS nonvolatile

memory device for

low programming voltage EEPROM.

The capacitor-type MONOS memory

devices with the nitride thicknesses ranging from 41A to 600A have been fabricated. As a result,

the 5V-programmable MONOS device has been obtained with a 20ms programming time by scaling

the nitride thickness to 57A with a tunneling oxide thickness of 19A and a blocking oxide

thickness of 20A. Measurement results of the quasi-static C-V curves indicate, after 10° write/erase

cycles, that the devices are degraded due to the increase of the silicon-tunneling oxide interface

traps. The 10-year retention is impossible for the device with a nitride less than 129A. However,
the MONOS memory device with 10-year retentivity has been obtained by increasing the blocking

oxide thickness to 47A. Also, the memory traps such as the nitride bulk trap and the blocking

oxide —nitride interface trap have been investigated by measuring the maximum f{latband voltage

shift and analyzing through the best fitting method.
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Table 1. Nonvolatile MONOS memory devices

used in the experiment.

. sample
T #1 | #2 | #3 | #4 | #5 | #6
parametér\_\
Xor (A) 19 23
Xa (A) | 69 | 141|244 571|612 69
Xn (A) 57 129(232559 600 41
Xop (A) 20 4777_
Xon (A} 12 28
a(Xos/Xon) 1.67
. : —
y (Xon/Xn) [0.17]0.09/0. 0.41
ZH & ZRaYgHE 7 <t (Programmable
Voltage Source : Keithley, model 230)9] &3 #
A& AolEd Q17tsh= W o Falstdul
4. A ¢
4-1. 298 EA
HatubEA 7 X =57A0]x, BdegAtsiet 9
E27085e) £A47 44 Xor=19A, Xos=20
A<l B FEA MONOS WHE A 7]of Aol A]
2oy AzHE 7z dejsle] Zzagw [dgh
o] Z7]e]l wWZE flatbandd Y Vess AR EA
23 EEE 2ASIE e, 1 Ades 19 339
2oy, Zzady AYES AUty dole &4
flatband A kol FHd U (+)o WIo g o]%e



A A9 EEPROME 919 Scaled MONOS 324

AZe, & Vis=Vean’t HEF 4dE 2719
Zhi= oke] HAMYS Aol Eo| AVtEe F
A

7] 2el g Z2dgch

o M B
P N1° X

MONOS-1

-
=)
)
I
©
>

—O0— =5
——t,=10ps
—D— 1,=50us
—— t,=100ps
—— 5=500ps
—&--t=lms
—O— t,=5ms

bnd
=3

—— t,=10ms
—O— t,=50ms
—w—1,=100ms
—— tP=500ms

- !?=lnec

FLATBAND VOLTAGE (V)

U
—
=]

0 5 10 15
PROGRAMMING VOLTAGE (V)
a3 3. 19A9) edYarsel 57A9) dskeh 20
A9l BEF4EuE z2tE MONOS 7
ofade] 2913 4.
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oxide, 57A nitride and 20A blocking
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