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SATA Storage Duplicator Instruction on KC705

Revl1l.0 24-Sep-13

This document describes the step to run SATA Duplicator Demo for data duplication from one
SATA disk to many SATA disk by using Design Gateway SATA-IP. The demo uses KC705 board
and FMC SATA RAID board, provided by Design Gateway, to copy data from one SATA disk to
one to three SATA disks at the same time. More details are described as follows.

1 Hardware Setup

Necessary Hardware

KC705 Xilinx Evaluation Kit

ABO9-FMCRAID board from Design Gateway
ATX Power Supply for ABO9-FMCRAID board
Power adapter for KC705 board

USB Micro B cable for FPGA configuration
PC for FPGA programming

2-4 pieces of 2.5-inch SATA-III Disk

Nogh~wbDE

Optional Hardware
1. USB Mini B cable for Serial Monitoring and user control on PC

£ XILINX.

KINTEX

Figure 1-1 SATA Storage Duplicator Hardware Setup
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2 Evaluation procedure

1. Check Power Switch on KC705 = OFF position and connect Power adapter to KC705.

Connect Power Adapter to KC705

Figure 2-1 Power OFF KC705 board

2. Check ATX power supply for FMCRAID board = OFF and connect ATX power to FMCRAID
board.

T

TN

Figure 2-2 ATX Power to FMCRAIDjAdapter

3. Connect FMCRAID board to FMC-HPC connector (J22) on KC705 board.

‘ Adapter

Sy

& XILINX o5 s

Figure 2-3 FMCRAID and FMC HPC Connection
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4. Connect Master SATA-III Disk to CNO and connect 1-3 Blank SATA-III Disks to CN1 — CN3 on
FMCRAID for data duplication from Master to all Blank Disks.
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~ Master SATAAII Disk 1-3 Blank SATA-l Disk

Figure 2-4 Connect SATA-IIl Disk to FMCRAID

5. Connect USB micro B cable on U29 of KC705 to USB Port on PC for JTAG programming. For
optional, connect USB mini B cable from J6 on KC705 to USB Port on PC for Serial Console.

Mini USB for UART

Ll AR el o
Micro USB for JTAG Programming ’

Figure 2-5 Connect Micro USB/Mini USB Cable

6. Set Power SW = ON and power on ATX power supply.
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7. For optional, open Serial Monitoring software such as HyperTerminal by using Baud
Rate=115,200 Data=8 bit Non-Parity Stop=1.

8. On PC, open ISE iMPACT 14.1 or later version and download configuration bit file to KC705
board.

Y COM3:115200baud - Tera Term ¥T o ] 9

File Edit Setup Control Window Help

odel nanel0]: Sar
apacity : 25668 File Edit Yiew Operations Output Debug Window Help
odel nanel1]: PLE
apacity : 25668

odel nanel2]: PLE
apacity : 25668

odel nanel3]: PLE
apacity : 25668
isk Detect 0123 | - [E] SvstemACE

- STORAGE DUPLLC oI
(Olorl] : ReseT | (5] webTalkData

hi]or[S] : START C

R UINE €. 1SE iMPACT (P.49d) - [Boundary Scan]

=10l x|
=8 x]

jD2EAlsboxum=: #l=alrn

iMPACT Flows +0&F X

[+ @) Boundary Scan TSTIBET
: I

i |2] Create PROM File (PROM File Formatter)

xcTk325t
download bit

TDO

iMPACT Processes 08 X

Available Operations are:

=P Program

=P Get Device ID

=P Get Device Signature/Usercode
=P Read Device Status

=P One Step SVF

Program Succeeded

=) One Step XSVF £ Boundary Scan ]

Console

pINFO:iMPACT - Digilent Plugin: JTAG Clock Fregquency: 10000000 Hz
Attempting to identify devices in the boundary-scan chain configuration...

EATRIRO A MDATT - Turryant +aiwma e Qlf724/7N12 2172414 DW
R —

Console m Errors I _!5 Warningsl

[Configuration |[Digilent JTaG-5MT1 10000000 | | 7

Figure 2-6 Software use on PC
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9. Check system status from LED, LCD, and Serial Console (Optional).
a) LED Status: LEDO0/2/4/6 are all ON while LED1/3/5/7 are ON/OFF depending on disk
connection on CNO-3.

GPIO LEDS

Figure 2-7 LED status if four SATA-III DISk connected

LED | ON OFF

LEDO | OK | 150 MHz of SATA clock on FMC SATA RAID cannot lock. Please check 150 MHz
clock source on FMC SATA RAID board.

LED1 | OK | SATA-IP cannot detect SATA device. Please check SATA Disk at CNO and the
connection.

LED2 | Same description to LEDO.

LED3 | Same description to LED1, but check SATA Disk at CN#1.

LED4 | Same description to LEDO.

LEDS | Same description to LED1, but check SATA Disk at CN#2.

LEDG6 | Same description to LEDO

LED7 | Same description to LED1, but check SATA Disk at CN#3.

Table 1 LED Status description on KC705 board

b) LCD Display: “Sata Duplicator” on 15t line is displayed with “Disk Detect XXXX” text on 2"d
line. The last four characters are referred to disk status on CNO-3 sequentially. Three
status can be displayed, i.e.

- 0-3 : Disk on CNO-3 is ready to use
- X :Disk on CNO-3 is not available
- E :Disksize on CN1-3 is less than CNO, so duplication will not run on this channel.

Disk Status on CNO Disk Status on CN3

Disk Status on CN1 Disk Status on CN2
Figure 2-8 LCD Text Display after system initialize

Figure 2-9 is the example LCD text when Disk on CNO and CN1 are ready, while CN2 is not
available and Disk size on CN3 is too less.

Figure 2-9 LCD Displav whn Dis not available or error.
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c) Serial Console: Display Disk information and main menu when initialize complete. “Disk
Detect XXXX” text message which has same description as LCD text are also displayed on
Serial Console. The main menu will be displayed for receiving next command from user.

W com3:115200baud - Tera Term ¥T | =10 x|

File Edit Setup Control Window Help

--- STORAGE DUPLICATOR [Ner = 1.0] --- ﬂ
Hait ing device ready....
SATA Reset

-+ [isk Infornat ion ++
sy 2 s
apacity i
odel nane(11: PLERTOR P4-256H5 g ko
apacity : 25668 (HAX LBA = 5001181921 T
odel nane[2] PLEXTOR PX-256HS!
apacity : 25668 (HAX LBA = 5001181921
ode] nanel3]: PLEXTOR PX-256HSS
apacity : 256GB (HAX LBA = 500118192)

1sk Uetec |'_Same as LCD Text

— NU [Ver = 1.0] ---
or ) User Command to
[1]or[S] = START COPY start next operation
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3 Main Menu
User can send inputs to system by two ways, i.e. using PUSH SW or Serial Console. There
are two commands in this demo, i.e. Reset and Start copy. More details are described as
follows.

3.1 SATA RESET

1) By using RESET SW

User can press CPU RST SW (SW?7) to reset system. After push RESET, “Sata Duplicator”
text will be displayed on LCD and “Disk Detect XXXX” message will be displayed when all
disk initialize complete. The LCD message will be similar to Figure 2-8.

RESET SW

Swi J Wi
o P SE-4 9 .

L} .

Figure 3-1 RESET SW (SW?7)

2) By using Serial Console

For start operation by Serial console, input ‘0’ or ‘X’ to reset the system. “SATA Reset’
message will be displayed and then display all disk information in system to show disk
model and size. Finally, “Disk Detect XXXX” text message are displayed to show disk status
on each SATA channel.

W COoM3:115200baud - Tera Term ¥T 10| x|

File Edit Setup Control Window Help

+++ SATA RESET selected ++
SATH Reset

+++ Disk Infornat ion +H+

Hodel nanel0]: Sansung S80 840 PRO Series
Capacity : 256GB (HAX LBA = 500118192)
Hodel nanel1]: PLEXTOR PX-256HSS

Capacity : 256GB (HAY LBA = 500118192)
Hodel nanel2]: PLEXTOR PX-256HSS

Capacity : 256GB (HAX LBA = 500118192)
Hodel nanel3]: PLEXTOR PX-256HSS

Lapacity : 256GB (HAX LBA = 500118192)
[lisk Detect 0123

--- STORAGE DUPLICATOR HEWU [Ver = 1.01 ---
[(0]or[¥] = RESET
[11or[S] : START COPY

b
=

Figure 3-2 Serial Console when SATA is reset
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3.2 START COPY

1) By using SW5

Figure 3-3 COPY S (SW5)

User can press COPY SW (SWS5) to start data duplication from disk on CNO to disk on CN1
— CN3. Progress status in percent unit is displayed on LCD message, as shown in Figure
3-4.

Fiqre 3-4 Dik Copy Progress Status on LCD

After complete, “Complete XXXX” with speed performance will be displayed, as shown in
Figure 3-5. XXXX is referred to disk status on CNO-3 sequentially.

If any error is detected on which channel, ‘E’ status will be displayed instead of number 0-3,
as shown in Figure 3-6. This is example output when error is found on CN2 and CN3.

Figure 3-6 Copy Complete with error disk on
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2) By using Serial Console

Input ‘1’ or ‘S’ to start data duplication by Serial Console. Similar to using SW5 input, Disk
duplication progress status in percent unit is displayed on Serial Console, as shown in

Figure 3-7.

Figure 3-8 shows message and transfer performance when data duplication complete

without any error.

Figure 3-9 shows the example message when error is detected during data duplication on

CN2 and CN3.

W CoM3:115200baud - Tera

File Edit

Setup  Conkrol

Wiindow  Help

=10l x|

START DISK DUPLICATE +++

gk Copy 6 ¥

-

[

Figure 3-7 Disk Copy Progress Status on Serial Console

W COM3:115200baud - Tera Te

File Edit

Setup  Control

Window Help

=101 %]

START DISK OUPLICATE +++

isk Copy 93 ¥
onplete
Bpead = 372 [HB/=]

[0lor[X] = RESET
[11or[S] = START COPY

-—= STORAGE DUPLICATOR HEWU [Mer = 1.01 ---

-

[

Figure 3-8 Copy Complete Status on Serial Console

™ CoM3:115200baud - Tera Term

File Edit Setup Conkrol

Window Help

=10l x|

+++ START OISK OUPLICATE +++
Dizk Copy 93 X
Lzke [lmeout error

[1izk3 Tineout arror

%unglate N1EE
peed = %

[01or[8] = RESET
[11or[5] @ START COPY

--- STORAGE DUPLICATOR HEWU [Mer = 1.01 ---

-

[

Figure 3-9 Copy Complete with error disk on Serial Console
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4 Revision History

Revision Date Description
1.0 24-Sep-13 Initial version release
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