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25 nm SONOS Type Memory Device Using Double Tunnel Junction
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A 25 nm gate length bulk-planar silicon oxide nitride oxide semiconductor (SONOS) type memory, which has a Si nanocrystalline layer between
double tunnel oxides, shows excellent memory characteristics due to the Coulomb blockade and quantum confinement functions of Si nanocrystals.

Toshiba has experimentally shown direct evidence of the great advantage in trade-off between charge retention and write/erase (w/e) speed
using this device, suggesting that further device scaling and improvement are possible by Si nanocrystal size scaling. We have been developing the
double tunnel junction SONOS type memory as a strong candidate for use in the smaller than 25 nm region.
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Memory device structure
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Cross-sectional TEM view of Si nanocrystal
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Cross-sectional TEM view of memory device
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W/e cycle endurance
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Retention characteristics in initial state and after 10° cycles

BHRIZ07 V/nm=7MV/cm 2 YT 5, ZTOMEERA - 4%
BIINCLD, KTITRT L) RBENEA - R A5 0]

Bl bo RIBITRTIIICICHOFAZVETYH, 1FEA
ERLERERCHIE D W e Db B,

4 Jd - HERHEERBFERIFFEON —KFT

3T, “HEASINAE)IE25 nmlf—bﬁf“%ff‘%ntx
BYVEMERTIER BT, o, ZEEAIC
1 R A - (ﬁfkﬁﬁﬁﬁnﬂf“ﬁh@ﬁﬁﬂhiZﬂb@k%x%
N %o 25 nmBE TOFIA - HEHHE, RERFR RO D
FL—=FFZIZOWTR TR %,

4.1 REFRFEEONE

CHEBEAIIBTLLRRFUGEIIOWTIER S, SiH/ ]
FEmOKRE ST TS, 77— ME 25 nm TORLRERFFRHED
ZALEROITRT, SiH/ fAmomUuMbE LIz, FLE
TIRFFALEIN L Z D05, B 10 DHEGEET VY P
R EDINZ, SiT/ AL b DR IMEIS R Ui BB By

21




Vw=9V, Ve=-8V Sikvh | #A - HE
Z—hR=25nm YA ZX(hm) | B§E (us)
7 —ME=10 um . 2.0 25
- - 1.8 120
—0— 1.5 180
—— 1.3 200

LEVMEEE(V)

107 1 10 10* 10° 10* 10° 10° 10" 10°
BRI (s)

XO. RRARFFRED SiF/ MIERER KT — SR OMAMILIZ X
D, FLERR R RI R & YEEEN %,

Retention characteristics for various Si dot sizes
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Write and erase characteristics of SiN and SONOS
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