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Abstract : In this paper, we have designed and implemented the RAID controller board which connects to the
host computer with serial ATA interface and connects to the disks with parallel ATA interface. Serial ATA
interface is proposed to overcome the design limitation of parallel ATA while enabling the storage interface to
scale with the growing media rate demands for PC platforms. Serial ATA is to replace parallel ATA with the
compatibility with existing operating systems and drivers, adding performance headroom for years to come. It
Moreover, serial ATA provides even faster transfer rate of 150 Mbytes/s which is larger than that of current
parallel ATA. The RAID controller board designed in this paper combines up to 4 disks with parallel ATA
interface, and connects to PC host computer with serial ATA interface. We have implemented RAID controller
using Verilog HDL language with FPGA chip. The RAID controller supports RAID level 0 and 1 functionality.
Experimently, the average read/write performance of parallel ATA interface is about 30 Mbytes/s. Therefore,
when 4 parallel disks is connected to the RAID controller board, we can get almost full throughput of serial
ATA protocol using the RAID level 0 configuration with 4 disks.
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SATA | PATA sc T

Low cost Yes Yes No No
Sirnple protocsd Yes Yes No No
Long cable ? Ho Yes Yes

Hot plug Yes. Ho Yes Yes

Pug and play Yes No No Yes
Small, fexible cable Yes No No Y
Low witage Yes Ho Yes Yes
Low pies count Yes Na No Yes
Extensitle bardwith Yes o No Yes.

X 1. Protocol H] &

19y 18 Serial ATA protocol stack$ e Ao
t}. Serial ATA protocal layeres ZA A 7] $2 =8
o} glony transport layer, link layer, physical
layer2 5o} g1t} transport layer™ host platform}
#ddg #Adg EsiM ATA HEE packingA Il AY
Unpacking A #A A link layere} 22384 application
layere] Hg &t} link layere flow control& dAY
control signal® HEWAV P 98L& %), physical
layer A A AQ) serial data transfer A$H¢& g
o A9 A=< application layerdAdE 7)E9)
parallel ATA®] register& 7H2v] Z8AHE AR
Z #E.

(““18

T
worse 3

L
\ayor 3

oyer 4

2238 1 Serial ATA protocol stack

. Raid Controller

RAID= Redundant Array of Inexpensive {or
Independent) Disksg) A2 M4, § 79 tinlol: =
Zroluiel @ 3dtel Ay sl d2ag § 1§
AHE7HEREE @ RE dudn o faags
g e AN2gE FAER, oJF daz:d ARE
Agged AHEFE &L Agstd, N1E & A
o dzzawg Agsgd REdE g AF
£ 2Hg £ Aok

RAID Controllerdl] thd A2t} F~HE MaxPlus+2
& o}#% Verilog HDL language® AMg3tgon, 4
A AR} HAEE Alterald] AMe] EPIKFC256-3 low
cost FPGA & A48t ¢ A9 A & B6He



ZM 4702] Parallel ATAZ FAlo) 9438 4 Ut}
ag 2& Y93t 78§ Raid Controllers] +x2&
YEtd Relth. ZA host interfacegt ATA protocol
BAE Sle drive_interface, ATA disk interface$}
ATA protocol 5212 3} host_controller B3, d] o] €]
9 HEL A sector G HolHE AAI}E
Sector_buffer |2 2] 49, RAID 71% 2 2337 93
Raid_Ctl 949, 281 EE 7|5 €& control 3|=&
Control logico2  FAH o] lt}  drive-interfaces}
host-controllere] M= ATA register® o] &3jA], ATA
protocol spec.g WF3l= ol EE control datas
generation #F 0 TAz EE F2EQ EANL 43
3tAl @}, Raid Ctldl M 3013 configurationo] o)
% RAID FunctionalityZ 3ai3 A €t}

RAID Functionality7} RAID-0¥ 7 %o+, Control
logicoll A 474 9] T2z 6] F Ao HshA Stripe size =L
7% dolgE ¥WdHoz HZL & g9 oF
AMA Sector_bufferfi e 2t ti2zd daix s
Stripe sized] F vl WE e My aE 9] £ host
interfaced] d&2o g HolgHE FAU WA Ho
RAID functionality7} RAID-1¥ 7 $-ol&, Control
logicol ] N2 g tixzd) 22 vlolHs AR
vy Ag FYPAED. Sector_bufferdl M 4 Tl
Ao fsir A A Stripe sizee] F wj w9 wWw
2 4492 #g3d Fu U7l WE readt} write &
B4€ F3Y oz dolH Agde EYo] glo] AL
Aoz ol £ itk 2@ write FAL T o,
MZ tE dzad doHst 5 Hide e B
B F71 YAM Z Stripe sizeE % oo}

SynchronizationE @3] F& 2ol g3}

Hast device driver

Hahag
controlier

4ahag
commlllv

&ahas
:ommllnr

S S

1% 2 RAID Controller +%

controller
r

IV. Board Design
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V. Conclusion
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