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Abstract

Flash memory is becoming widely prevalent in various area due to high performance, non-volatile features, low power,
and robust durability. As price-per-bit is decreased, NAND flash based SSDs (Solid State Disk) have been attracting
attention as the next generation storage device, which can replace HDDs (Hard Disk Drive) which have mechanical
properties. Especially for the single package SSD, if channel number or FIFO buffer size per channel increases to improve
performance, the size of a controller and I/O pin count will increase linearly with channel numbers and form factor will be
affected. We propose a novel technique which can minimize form factor by optimizing the number of NAND flash channels
and the size of interface FIFO buffer in the SSD. For SSD with 10 channel and double buffer, the experimental results
show that buffer block size can be reduced about 73% without performance degradation and total size of a controller can
be reduced about 40% because control block per channel and I/O pin count decrease according to decrease channel
number.
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Table 1.

SSD ZIEEZ i =25 &M Z1t
Result of synthesis for SSD buffer block.
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104405

1644
256Byte FIFO
10414
256Byte FIFO
531
256Byte FIFO
5A1d
144Byte FIFO
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32627 25490
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Form factor comparison according to chip size
and channel number of controller, (a) 10 channel
controller, (b) chip size 40% shrinkage for 10
channel controller, (c) chip size 40% shrinkage
for 5 channel controller.

ot T

437+ 7 ZHH F7F Avto 2 7k

XH

25t &
ol ml#sto] gk wof
Aut FHAEE 30%4 =

td
=]
=
A
N
N
=2

)

"
rie

82 714 SSD Al 7
A ol ofsf FHE I A4

? el

fr o
{1
o MY
4 Ho |m
S
5 2
o 2
g
1
o
o B oo

=

:)é
=
B oo s

N
> 3

N

=

Qb ofy
2 3
ofr
2L
)

o
g
o
K
.0 of

)

o
tio

Host9} ZA
e %9 3ol DRAM
HeE YA =

2 A At =AE 32

T

pu—



52

s
-~ 30

oh. L3k QlEHo] 2 FIFO H¥ Alo] =i o]
2E dloJH A7] FFo 2 HAAA
A E HEZSY 3] 94S H&
& UATE AlRb WS A&sto] A3 A
600MByte/s9] SATA3 Host SIEJHo]A #48 A ¢
st A F<1 200Mbps NAND Z#AE A&35HA &
71E9] olF WHE AL 104 AY SSD 7AE
agE Agshs izl Ad e bAdER
AE T FIFO ¥ Ato]=e A ssto] w4
FABHAE W3] 55 A|2E T3% 4%
7hsstitt ole dAl J WAHow

Tbed Ao o sy AQket

= Ay

Job oftt o pot
e
L)
ox N
r
o
o
N
ol

off o
(S

o

5
X
oxl
b1

4 ok
2 ¢ g 2 e % e

ax

T oo 1 }z ox, b ot g

X
rlr
Y
9

o,

£

L

B o

rlu

Q.
[e) =

FH8ks 7beshAl shal SSDe| <l
7

[1] Samsung Electronics.
http://www.samsung.com/us/business/oem-
solutions/storage—devices/ssd/index.html
http://www.sandisk.com/business-solutions/ssd
/issd

Micron Technology, Inc., “Multi-chip Stacked
Devices”, US Patent, no. 5,291,061, 1994.

J. U. Kang, J. S. Kim, C. Park, H. Park, and J.
Lee, “A  multi-channel architecture  for
high-performance NAND flash-based storage
system”, Journal of Systems Architecture, vol.
53, no. 9, pp. 644-658, 2007.

H. Shim, B. K. Seo, J. S. Kim, S. Maeng, “An
adaptive partitioning scheme for DRAM-based
cache in Solid State Drives”, IEEE 26th
Symposium on Mass Storage Systems and
Technologies, pp.1-12, 2010.

Samsung Electronics, http://www.samsung.com
/global/business/semiconductor/products/flash/Pro
ducts_ NANDFlash.html

Samsung Electronics, http://www.samsung.com
/global/business/semiconductor/products/flash/Pro
ducts_Toggle_ DDR_NANDFlash.html

Samsung Electronics, http://www.samsung.com
/global/business/semiconductor/products/dram/Pro
ducts_MobileSDRAM.html

(2]
(3]

(4]

(5]

(6]

[7]

(8]

SSD #EEY A 4A JIY

o= 2

S )

of & Z(stA 3%

20043 8¢ i ujstu
A= F e Al £91.

20043 79 ~&A A AR
Ao,

20100 3€ ~& A Ayt
W A U] A~ 2 g o] 3-8t 3}

St Ef 3[(AA 3 YD)-a A =}

1992 d KAIST A7) 2

AAegtat gt

KAIST A7) ¢

ARpggrap A AL

KAIST A7) ¢

A 2b3 ek BRAL

1999 39 ~2006d 8€ AHA AA BAAA A
A AL,

2006 9¥€ ~2008\d 2¢¥ =A%l 7
AxLF et 2l

2008 3€~3AA Araden HJrEANFGRE

1994

1999,

iy
k)
2
kil

HEE QA 2wl 38 dF Faug
<FBAFE I IT SoC AA 2 A wgE o
4 Al~® IT ¢ 714>



