Regular Paper

J. KIEEME

Vol. 23, No. 9, pp. 676-680, September 2010
DOI: 10.4313/JKEM.2010.23.9.676

676

SONOS

Ao
O b

ZjAl 22| X2l = 3|0 HE

Jim

?.

Al 2 1 1 1 ==x11 xj=A3 = 1 1,a
dSS, 2", HHT, Y, w0, 2=, FHSY, o2y, 0|7
P Eaietn A9y 1S T ekt
CUEEEHAE YeaEy
P golFist AAARAG

Characteristics Analysis Related with Structure and Size of SONOS
Flash Memory Device

Seung-Dong Yangl, Jae—-Sub th, Jeong-Gyu Park’, Kwang-Seok Jeongl, Yu-Mi Kim!,
Ho-Jin Yun', Deuk-Sung Choi’, Hee-Deok Lee', and Ga-Won Lee"*

! Department of Electronics Engineering, Chungnam National University, Daejeon 305-764, Korea
? Nano Patterning Process Team, National Nanofab Center, Daejeon 305-806, Korea

3 Division of Electronics and Information Engineering, Yeungnam College of Science and Technology, Daegu,

705-703 Korea

(Received July 22, 2010; Accepted August 19, 2010)

Abstract: In this paper, Fin-type silicon-oxide-nitride-oxide-silicon (SONOS) flash memory are fabricated
and the electrical characteristics are analyzed. Compared to the planar-type SONOS devices, Fin-type
SONOS devices show good short channel effect (SCE) immunity due to the enhanced gate controllability. In
memory characteristics such as program/erase speed, endurance and data retention, Fin—type SONOS flash
memory are also superior to those of conventional planar—type. In addition, Fin—type SONOS device shows
improved SCE immunity in accordance with the decrease of Fin width. This is known to be due to the
fully depleted mode operation as the Fin width decreases. In Fin—type, however, the memory characteristic
improvement is not shown in narrower Fin width. This is thought to be caused by the Fin structure
where the electric field of Fin top can interference with the Fin side electric field and be lowered.
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Fig. 1. 3D-shape of the Fin—-type SONOS flash memory
structure.
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Fig. 2. Ip-Vi curve of the fabricated Fin-type and planar-
type flash memory whose channel lengths are the same
with 0.25 um.

Table 1. Extracted electrical parameters of planar/Fin-type

devices.
Ton/off Slope
Vruexr(V) ratio (V/dec) Gm.max(S)
FinFET 0.373 1.80E+7 0.095 9.66E-6
Planar 0.672 1.66E+4 0.19 2.99E-4
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Fig. 3. Ip-Vi curve of Fin—-type SONOS devices according
to channel length with fin width fixed. (Lgue=0.20, 0.35 m,
WFin:O.25 /lm)
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Fig. 4. Ip-Vg curve of Fin-type SONOS according to Fin
width with channel length fixed. (Wgipy=0.18, 0.25 m, Lgate
=0.20 gm)
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Fig. 5. Vru versus Fin width for given Lgae of 0.20 um.
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Fig. 6. Comparison of P/E speed characteristics of planar
vs. Fin-type SONOS devices.
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Fig. 8. Comparison of retention characteristics for planar
vs. Fin—type SONOS devices.
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Fig. 11. Potential contours at a reverse bias of 15 V for
TMBS rectifiers with different Fin(mesa) width [7].
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