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ABSTRACT

Capacitor-type MONOS(metal-oxide-nitride-oxide-semiconductor) NVSMs with 23A tunneling oxide
and 40A blocking oxide were fabricated. The thicknesses of nitride layer were 45A, 91A and 223A.

Breakdown characteristics of MONOS devices were measured to investigate the reliability of superthin
ONO structure using ramp voltage and constant voltage method. Reducing the nitride thickness will

significantly increase the reliablity of MONOS NVSM.
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Fig. 1. Cross section of MONOS memory devices.
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Table 1. Nonvolatile MONOS memory devices
fabricated for the experiment and thicknesses

of dielectric layers.

PARAMETER | 47 1 222 | &7 3
Xa(A) 23 23 23
Xm (A) 69 115 252
Xor (A) 45 91 223
X (A) 40 40 40
Xon (A) 24 24 24

a (Xo/Xon) 1.667 1.667 1.667
7 (Kow/Xui) 0.348 0.209 0.09%
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Fig. 2. I-E curves for different nitride
thicknesses by ramp voltage method.
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Fig. 3. Cumulative failure of breakdown
characteristics for different nitride

thicknesses by ramp voltage method.
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Fig. 4. Cumulative failure of Breakdown for
different nitride thicknesses by constant

voltage method
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Table 2. Weibull constants @, B for MONOS

memory devices with different nitride

thicknesses.
ELECTRIC
PARAMETER FIELD a B
(MV/cm)
19 -7.73 2.15
Xn=45A 22.1 -2.80 1.1
25 -4.26 1.25
16 -7.86 2.04
Xn=01A 196 -45 1.2
22 -5.26 1.68
5 -12.14 3.14
Xn=223A 76 -3.2 0.96
10 -2.05 0.73
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Fig. 5. Cumulative failure versus the breakdown
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time in a Weibull diagram for devices

with different nitride thicknesses
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