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IP SAN with iSCSI HBA
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Embedded system for 
processing iSCSI and TCP/IP 

IP
NETWORK

iSCSI Storage HOST  PC

iSCSI HBA on HOST

ISCSI DRIVER

TCP/IP

NIC Driver

Block data
SCSI command

VIRTEX II
PRO FPGA

PPC405

Linux Kernel
root file  system

Intel
Gigabit
Ethernet

SDRAM
running

Embedded Linux

flash memory



05/25/06 Page 5IEEE MSST 2006 Conference

Architecture design of iSCSI 
adapter 

PLX
9656

Local2PLB
Bridge

C Mode

PLB_CLK=100MHz, 64bits PLB Bus

iSCSI Host Bus Adapter

PPC405 PLB_SDRAM
CNTR

SDRAM

iSCSI Hardware
Block

CRC
Circut

BsRAM

UART
Lite

VirtexII PRO 2VP50 FPGA
JTAG

PLB2OPB
Bridge

OPB_CLK=100MHz, 32bits OPB Bus

INTC

1000M
MAC

DMA

Dual-Port
RAM

BsRAM
CNTR

S

M S

M

dcm
clock 1

OPB_CLK

MUX

dcm
clock 2

66 M
OSC

CLK_66M

PLB_OPB_CLK

CLK_66M

PLB_OPB_CLK
100M

PLB_OPB_CLK

PPC_CLK

PPC_CLK
300M

dcm
clock 3

25 M
OSC

Gbe_CLK
125M

Gbe_CLK
125M

PCI-X Interface

OPB_CLK=100MHz, 32bits OPB Bus

10
00

M
 P

H
Y

R
J 4

5

66
M

H
z 

32
bi

ts
 L

oc
al

 B
us

Virtex II

PRO FPGA

1 Gigabit

Ethernet PHY

PCI-X

I/F



05/25/06 Page 6IEEE MSST 2006 Conference

The iSCSI HBA Driver interface 

We have developed the HBA 
drivers for registering SCSI and 

PCI in the O.S 
(Linux,windows)

We offloading 
the iSCSI and 

TCP/IP to HBA
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Throughput and CPU utilization 
measured by Linux TIObench 
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Device utilization summary
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iSCSI HBA Prototype 
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Conclusions
■ The iSCSI HBA can significantly reduce the HOST CPU 

utilization for application server and IP-based storage 
server.

■ The hardware accelerating for iSCSI Digest is required.
■ To enable high-speed data throughput, we should 

implement TCP/IP Offload Engine to further improve the 
processing of TCP/IP for iSCSI.


