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Abstract

Degradation effects observed in nonvolatile
MNOS memory devices with in increasing W/E (Write/
Erase) cycling were investigated using n-type MNOS
capacitors.

The results showed that the density of Si-
5i0, interface states and t;he conductivity of
nitride were increased with W/E cycles, therefore
the memory retention characteristics of the MNOS
memory devices were degraded. Also, annealing
of the degraded devices restored the original
Si-8i07 interface states density, but failed to
restore the original nitride conductivity.

Based on these experimental results, we
found that the degradation of memory retention
characteristic was affected by the nitride con-
ductivity rather than by Si-5iO; interface states.
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Fig. 1. Retention characteristics with initial
flatband voltages as a parameter. Fig. 3. Number of Write/Erase cycles versus
flatband voltage deaay rate with initial
flatband voltage as a parameter.

= 22t 2|flatband Fek(urite-in HeIsbF 1029] & WERSSIGof ahit Si-Si0pAdAbelye) Wah
BAAAIZRE % HYE flatbandUh) o} 271§ Belst
BH Y@ s|dfA YT dele). =&, 1o 34 Quasi-Static C-V 9 1 MHz &) High frequency C-VZ

e

(8), (b) W (c)9] 7]&7)(decay rate) & *-e] &7|flat- Yohn, dojal FF UL ok BALTG A2 te W)

ot

bandZigtol ci¥t decay rate® e}y 2929 el REAGER A S1-$i0, AvAbe) W o) ofuix]H 2X
W13 2% e flatband 2L Altof effetgHe. & Foigich

ZAs)3, decay rater &7|flatband?igtol HH o7

WeARTh 2 % 4 ok o, ® ARE ) Nostvg)= 208 [ e 2000 ]

AREE MNOS7) of ko] whHy) e sl olm o e 4t '

b ¢ el o o] back tunneling® o] % o) < [‘_ CrelVg) ]-: o
2 A& o 4 gtk Ci



NORMALIZED CAPACITANCE.C/Cy

Cit Absjula} Algjote] gysfshaltiaoelz, AC=Ce-
Cur B o)rl, Cop Quasi-Static FYsA] 2, Cur =
High frequency 7] W2, & ¥kl ek, A= A
ojmo|ct w{h, Aoj=Veol surface potential
$sUME the 48 & o] &8t Quasi-Static (Vg
Y¥stogs dgivh

] SV’ Cutig
Bslvy) = o} + [1- G }aVQ — (2
Vo .
oA, $or 7)Y Vool 4881 surface potent-
ial grolul, 24& 48l Vot FlatbandTto® dejst
o $o& 028 gof Vgob ¢sAE ¥k TS
psof it Addee oz SE chEY 2% A
T3} det
Esst Adatel ollizlE 4, Evse shdaicle] #cfoly
A2 4, Nek Hsue) gadeYE, N 2sxel

th
Egg — Evs = Ef— Eyg = Eg—kTh(Nc/Nd) +q8s —(3)
10
1510 cyclos
0.5 210% cycles
Vp S k208V
1p=tms
(8) QUASI- STATIC
:Sweep Rate 250 aw/vec
D) HIGH FREQUENCY( 1 MHz )
° 1 1 1 1 ) 1 L L
-4 -3 -2 -1 0 1 2 3 .

GATE VOLTAGE, vglv]
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number of Write/Erase cycles as a

parameter.
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Fig. 5. 5i-5i0, interface state energy distribu-

tion with the number of Write/Erase
cyclyes as a parameter.
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