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Abstract

The electrical characteristics of band-gap engineered tunneling barriers consisting of thin SiO» and
SigNy dielectric layers were investigated for nonvolatile memory device applications. The band structure
of band-gap engineered tunneling barriers was studied and the effectiveness of these tunneling barriers
was compared with the conventional tunneling SiOz barrier. The band-gap engineered tunneling
barriers composed of thin SiO; and SizNs layers showed a lower operation voltage, faster speed and
longer retention time than the conventional S$iO: tunnel barrier. The thickness of each SiO: and SisN,
layer was optimized to improve the performance of non-volatile memory.

Key Words : Nonvolatile memory,. SiO2/SisNs, Band gap engineered tunnel barrier

.M 2

2N e g9 A, Fodsle
e 7% FUe 4uso) 2 g8 s da
2ol de) olgsE WA Mz aA2A, F
MAE L guatalel dod guee A7 2 A
A7) Astel 249 Fa 4= @ AHES g

wol 5L usoryt ) wof HYy "o

& AdE T2 &5 maA
g AR, dolEE fAdE dHeolEH £X
(retention) 5= X2 FEA7} LA}
A9 Zle=A 27)(program)/A-$7) (erase)
28 dolE #4 EAS BYF BEE 4 9=
A mRE e Hady aste T o]&FHq
A= °F 8 nm oW, o3 FA Y A} ZaA
ArEge] 2AdYS 7t2de b 2 FHo] F
A JTH1-3]

o p b

1 220en MAMzI D
(MEAl =T 2AHS 447-1)
a. Corresponding Author : chowj@kw.ac.kr
ML At 2008, 11. 12
1A A AL 2 2008, 12. 15
AlALRER : 2008. 12. 19

o

ArolME 71E EYA R HEg 4
o AH&HE 959 49 AFHSi0E o
o FA&F WE o] N2 g Fd%s
AezA AolE AA dF edy A
FEE AAAI R, ¥ HgdA 227/
| 29 HoH #A 54& WHFAH F
Si0/SisNs A% 7x9 WEZ A= H
AAR[4-7]9) A7 540 A A EHo
T4 2T

o B rx &
off ok 2 o

W
&

N
to o rir o Ju do

AN A

ot

2.4 #

=

Hdd dEo dXYolm Az AJE#H oA
olgd H=e 1Y 17 o] IdAY FE7}
1x10"° cm™®Q p-types) AFZ 71w 9o A=
2SO # A E AFH(SisND S AEA2
F-zolth ojuf, AFH BHIY A%y T 4t
state] FA(EOT: Equivalent Oxide Thickness)®
30 nma ol3te] EHA WRE azbdAN gad
AR gAHE 5 nm= AA3ATHE] ol &
Azgxe Adde AYS AssE 29 29
Zol Fd 459 Aol o3ted Z+ AT A e



J. of KIEEME(in Korean), Vol. 22, No. 1, January 2009.

A9t A L AA EXJF 2FEAA 0 F @
2 FRAF(E=3DE HNE SiOFolAM A
A7t 23 g AAC dEAg, 2 A4S
(=768 7INE SigNelME At #si7t 2z
AAN A 44,

. AEdol A o8 Bdy Ad9 72,
. Tunnel barrier structure for simulation.

glEl = 52E2
N —
d +d,(g/¢g,)

a8 2. /4 A7 & S-39-S HE3:A20 A
o] AARE.

Fig. 2. Electrical field distribution in stacked
dielectrics  with  different dielectric
constants.
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Fig. 3. Energy band structures and electron

tunneling for operation modes.
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