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Abstract

The market for NAND flash-based storage devices has grown significantly as they rapidly replace traditional
disk-based storage devices. Heterogeneous NAND flash-based storage devices using both multi-level cell (MLC) and
single-level cell (SLC) NAND flash memories are also actively researched since both types of memories complement each
other. Heterogeneous NAND flash-based storage devices suffer from the overheads incurred by migration from SLC to
MLC and garbage collection of SLC. This paper proposes a new flash translation layer (FTL) for heterogeneous NAND
flash-based storage devices to reduce the overheads by utilizing SLC efficiently. The proposed FTL analyzes the access
patterns of logical blocks and selects and stores only logical blocks expected to bring performance improvement in SLC.
The experimental results show that the total execution time of heterogeneous NAND flash-based storage devices with our
proposed FTL scheme is 35% shorter than that with the previously proposed best FTL scheme.

Keywords : W= Z A WE] single-level cell, multi-level cell, solid-state drive, flash translation layer

T8, dageta A7) e
(Department of Electrical and Electronic
Engineering, Yonsei University)

" AR, qAddan ARET AR dE Ea) el odlyE chekd ey
(Department of Computer Science and Engineering, . )
Sogang University) MRS5S A g3, = S vmee F g8

# o] =W 20129 % AR (AT ER) AL A9 ®urg 7)7)e] EarAel AAS E3| o]u
2 @TATARY AU wop AP ATY o

= A&} TE Jx| = g]o o

~ (2012-0007181, 2012-047670, 2011-0023798) DRAM™.t 17t ' Uﬂ_ F/]‘ [l

“ Corresponding Author(E- mail'hyukjunl@sogang ac.kr) cello] 17]¢] ERAXHR o]Folx dFets vEe

Hedak 201392912, A4 9hR Y 2013W4€18¢Y

(1114)



20134 58 MAtEES
Journal of The Institute of Electronic

ol

=

= EFA HR
multi-level
19t 7)< g
F9 single-level cell
cell 25 7HAHA
%‘91 dlolgE A
glolte =47 W

%0
lo

>
23
rEL
=

=

o=
.

o
ol
O¥

]
¥ r

A

2
o
of
A}

1_4

rlo

o~

_[_01

) lﬂ

o 2

7

i

2&97
S3ESs FrAE A
translation layer (FTL)&= A= t& E4
2] A|2glo] A835h7]= oyt

i U}O]lﬂﬂol’“ W=
Ae= oY o) F

[4 & }\]

IR
op
ot

offl
LS
sk

OE
]IE —l

o =t [o
= L i) I

2

(RO

N w4

oA Aetstarz} dh+=
AAE Sl A FTLY A9+ thedd of
e WA el el fhol
iE SLCO| &g-& flel thre] 7=
of W]z MLCZ dolE7} §AA%

H| 2 s 7iux] AdA 352 SH0 =7 A&

stefebe, 9

Ao

=

N

==

7419401 e,

Caia= A
o 2 MLCOl| Ho|HE 7|53k

A R 2 oHE A 4= gl

wepa] B =R SLCY MLCY EAS 7]

Al e oldE TS

HoR SLC 7|Z3EE o] o]F

v'

O
T

2
A=g
A

;2 =

ool rlr o

=X ® 50 # M 5 %
Englneers of Korea Vol. 50, NO. 5, May 2013

(1115)

95

H
r

=
[

1. SLC2t MLC2| 41} no|-1efo]d 2=
MLC+= SLC$F 2 Fx9] celld] 1-bit7} opd
s 11?45‘}74] e olo] wE} dolHE AAshe
6§ o}” A A Bt AAISHA cell
EE} 1 S2AIMS &

i

=

2 sHHow SLcoﬂ x1 ﬂo}_
ko] agold QHFEE WAAIZ
r dlo] &

N

ox oX

o rlr olﬂ‘, o rlo
o

5 747 o)

240 N

2
=

zﬂ%é}b 79 DH°
g dolHe= HEA 2
ojoll whe} t20] 4 o]F
= Hl°]HE SLCAA MLCZ
of AgEct AEA o= MLCO

e =
ufe] o] 5
AR w7k,

A

o|F

1. SLCet MLC WHHE ZeHA| oiZ2le| M& H|luw

[1~2]

kI

Table 1. Performance comparison of SLC and MLC
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