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exFAT Reference Design Introduction  ve1.ix

Direct file-system access from SATA-IP
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What is exFAT?

e Industrial standard File System
— Compatible among Windows(XP/Vista/7/8),Mac,Linux...

* Suitable for flash storage such as SDXC,USB memory.
— Also applicable to SSD/HDD

 Maximum file size = 16 Ei-Byte (2*60byte)
— For FAT32, macx file size is only 4GByte

‘l' " .,' Linux A | ’,-j"'jlj
Mac OS5 Windowe7 S Windows™?

exKFAT file system is supported by popular OS.
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Application merit of exFAT with SATA-IP 1

* Direct access to the recorded data from the PC
— Record data as an exFAT file by this design application.
— Remove drive and reconnect to SATA port of Host PC.
— PC can detect drive and can access to the recorded file.

Record data PC can directly access to the
by exFAT Remove drive recorded data
and reconnect to
the PC

e P
o

O

PC can directly access to the recorded data
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Application merit of exFAT with SATA-IP 2

* Playback pattern data recorded by the PC

— Save pattern data to the drive as an exFAT file.
— Remove drive and reconnect to the FPGA via SATA-IP.
— FPGA can directly read data from the connected drive.

[ PC can directly read data for
Save pattern data by exFAT Remove drive playback operation
and reconnect to
E i the FPGA J

Data playback from FPGA saved by the PC
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Serial ATA Transport&Link Layer IP Core

exFAT reference design summary 1

* Reference design for Kintex-7/Zynq-7000
— Operation on KC705/Z.C706+AB09-FMCRAID environment
— Optional product for exFAT application development

* Real read/write access to connected drive by exFAT
— PC can directly access to the drive when reconnected

— Design provided by MicroBlaze firmware C-source code
— User can apply C-source code to the final application product

Design privided Contribute to exFAT application ]
by C-source e roduct development

code
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exFAT reference design summary 2

 Same hardware as KC705/Z.C706 reference design

— MicroBlaze firmware is modified for exFAT support

» Serial console user interface for control

— Show measured read/write performance

Connect SATA drive to
AB09-FMCRAID adapter
L=\

File operation command
by serial console —

\F Sl Vivado/ISE 14.4 |
S | 1 BVIVADO!

[ Connect Jtag/UART ]

exFAT reference design outline
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Serial ATA Transport&Link Layer IP Core

exFAT reference design summary 3

e Cover basic command for exFAT operation
— Read/write for file/dir (directory) operation
— Help user to understand exFAT operation for target design
— Can check exFAT compatibility by drive reconnection to PC

W COM3:115200baud - Tera Term ¥T i =|0] x| Command |Summary
Ble Edt etup Control Window Help HELP Show command help
= "
i+ Command List Bl & FM Format a disk
{uzage> <descript ion> DIR Showfile list in current directory
HELP Provide help infornat ion n
FAi [drive nanel Fornats a disk &) Change current directory
[IFR Displays a list of files and subdivectories in a directory MK Create new directory
Displaus the mane of the current divectory
0 [falder nanel Changes the curvent directory NW Create new file
HE [folder nanel Creates a directory RD Read file from disk
H [file nanel Creates a file
RO [file nanel Pead file in hex DL Delete file/directory
OL [filedfolder nane]l Deletes a file\folder -
TaT Tast Funclion 5l TST Test function
>

Basic command provided by this reference design

2013/9/16 Design Gateway Page 7

ST P DG

Command detail 1;: Format

 Format whole drive by exFAT

— Show drive information after format completion

File System Layout

Partition Area Master Boot Record and

(BU) Partition Table W com3:115200baud - Tera Terr =10 x|
File Edit Setup Control Window Help
System Area Boot Region Wil I]g[llsk ;I
(BU) Frezz "y” to confirn fornat Disk @y
Fornat ing _I

File Allocation Table Fornat conplete

-
++  [rive Infornation  ++

Woluna 10 = 42620000
User Area File Systen Type = ENFAT
Total Capacity = ZGAGE
U Dat -
i L Free Size = 25568 hd

Example of format command

exFAT format image
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Serial ATA Transport&Link Layer IP Core

Command detail 2: Display directory

« Display file and sub dir information in current dir
— Show file size, update date&time, type in a list
— Show available free space in the drive

W comM3:115200baud - Tera Term § -10| x|

File Edit Setup Control Window Help

) Lsdir File size ;I
Cu.rrenf directory: ocAt Ion & and type
(voot in this example) Gr773375013, 01:23 | [ST2.000NG |[0001 i

Edit date&time [P1/03/2013, 01:23 | (128.000KE 0002
1/03/2013, 01:23 8.000GE |(0003
1/03/2013, 01:23 <0IR> |{f0001

Available space [Free Size = 24008 | File/directory

name

[

Example of display directory command
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Serial ATA Transport&Link Layer IP Core

Command detail 3: Change current directory

« Change current directory to parent dir or sub dir
PR [=TE

W COM3:115200baud - Tera Term ¥
Eile Edit Setup Control Window Help

»ed -
ShO.W current ocat ion @ WADDO1 '_I
directory 5 =
W CoM3:115200baud - Tera Term ¥ =18 x|
File Edit Setup Control Window Help
>cd BOOO1 -
Change to sub ocation 3 “AODOIVBODO1 =
. > -
directory
W COM3:115200baud - Tera Term ¥ =10 x|
File Edt Setup Contral Window Help
Focd o
Locat ion : WADDDIWEODO1
Change to parent Foed .
. Locat ion @ WAOOD1
directory BN |

Example of change directory command
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Serial ATA Transport&Link Layer IP Core

Command detail 4: Create new directory

* Create sub directory under current directory
— Directory name can be set up to 255 characters
— User can set create date&time (user also can omit it)

} ; ¥ Com3:115200baud - Tera Term ¥T -0l x|
Create directory with Fil= Edt Setup Contral Window Help
specified name . &
P F>nk ADO01 I _I
e U Frazz 'y to zet current tine (Default=01.231 =&y
ser can set Input Current Hour [0-231= 12
. Input Current Hinute [0-581= 34 _I
date&time
Fadir
| ocat ion &
Vs [Iif[l3.l’2_[|l3, 12:34 <DIR>  AOOO1
Created directory RO i
information i L

Example of create directory command
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Command detail 5: Create new file

* Create file in the current directory
— User can specify data pattern in the file
— User can specify file size by sector (512Byte) unit

— Display create time (write performance) result
=TS

[ Create file with file name ] File Edit Setup Control ‘Window Help

Fenu 0001 I

Input parameter:
Create data&time
File size (sector unit)
Data pattern

L L]

Press 'y’ to set current tine (Default=01.231 - y

Input Current Hour [0-231= 12

Input Current Hinote [0-59]1= 34

Input Sector Size (512 Byte) of thiz file (0-499932336]1= 0x20000
Hrite Pattern 7 3 [01Inc32 [110ec32 [2IA11.0 [31A11_1 [41LFSE =» 0

\J>{ Frepare Data... Data veady

Create result: purst Hrite

Transfer mode
Performance

Total = A5[HB] , Tine = 151[n=] , Tranzfer speed = 442[HB/z]

N =~
Example of create file command
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Serial ATA Transport&Link Layer IP Core

Command detail 5: Create new file (cont’d)

* Switch write mode according to space distribution

— Burst write mode if available space is continuous

— Single write mode if available space is not continuous

— Performance is much different by fragment distribution

Single mode if no

™ C0OM3:115200baud - Tera Term ¥T 1 10| =] B Com3:115200baud
File Edit Setup Control Window Help File Edt Setup Con
;I Fenu 0010
Fonu 0001
J Press 'y to set curvent tine [

Presz "’ to set current tine (Default=01.23) -» y
Input Current Hour [0-231= 12

Input Current Hinute [0-591= 34

Input Sector Size (512 Bytel of this file [(0-499982336)= 0x20000
Write Pattern 7 @ [01Inc32 [11Dec32 [2IA11.0 [3]A11_1 [4ILFSE =» 0
Frepare Data... Data ready

Burst Hrite

Motal = 6G[HB] , Tine = 1510ne]l , Tranzfer speed =] 442[HB/z]

s =

continuous space

]

23 -» oy
Input Current Hoor [0-231= 23
Input Corrent Hingte [0-53]= G
Input Sector Size (512 Bytel o z file (1-403300024)= 0w20000

Hrite Pattern ? @ [01Inc32 [11 432 [21A11.0 [31A11_1 [41LFSR => 0

Fropare Oata... Data read
wailabla Glze Iz nol contInuous
ingla Hrita

Tatal = AEIHB] , Tine = 682[ns] , Transfer speed o 9R[HE/=] _I

s =

Space is continuous (Burst mode)
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Space is not continuous (Single mode)
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Command detail 6: Read file

* Execute specified file read operation

— Display file read time (read performance) result

— Data verify is possible if file size is within 64MBytes

[ Read file with file name ]

™ cOM3:115200baud - Tera Term ¥T

Fila Edit Setup Contral ‘Window Help

=101 x|

[1]-Read data=Check performance

Fed 0001
L Belact [1
[2]-Dump data=Dump file data Burst Read

{Tutal = 6GIHB]

[

Display read performance
Data verify when file size is
within 64MBytes

Marify Data ..
Success

>

-Read data [2]-Ounp data : 1

Har ify Pattern 1’ : [0]Inc32 [:HIJ;cEE [21A11_0 [SIA11_2 CAILFSR =3 0
Start check

Tire = 121[rz] , Transfer zpeed = SE2[HB/:]

Example of read file command
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Serial ATA Transport&Link Layer IP Core

Command detail 6: Read file (cont’d)

* Switch read mode according to FAT chain situation

— Burst read mode if chain is continuous
— Single read mode if chain is not continuous
— Performance is much different by FAT chain fragmentation

T cOM3:115200baud - Tera Term ¥T =1 =10 x|

Single mode if FAT chain ]
File Edit Setup Contral Window Help

is fragmented

>rd 0001 zl e
T )
ala:tnllé-had data [2]-Ounp data : 1 E i i flota: 21
urst kea (1123456 /89012345
Motal = 65[HE] , Tine = 173[ns] , Transfer speed
otal = B5[HB) 3 Tine = 121[ns] , Transfar speed o S52[HB/s] __| erify Pattern ? : [01Inc32 [110ec3? [21R11 0 [3IHTIT TAICFSE => 0
erify Pattern 7 2 (011032 [1)0ec32 [2IA11_0 [3]A ATCFER =3 0 erify Data ...5tart check il
erify Data ...5tart check Success
fuccess i
> = =l

FAT chain is continuous (Burst mode) FAT chain is not continuous (Single mode)
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Command detail 6: Read file (cont’d 2)
 Dump data to display data in the file

— Show data when [2]-Dump data is selected
B Cov115200baud - Tera Term V1 =

Fle Edt Setup Control Window Help

>rd 0001 ;I
lect [1]-Read data [2)-Dunp data : 2

0x00000000) 00000000 (00000001 0O0OQO02 00000003
0000000101 00000004 0000000S (00000006 00000007
0:00000020) 00000008 00000009  0O0OAO0R  0000OOOB
0:00000030) 0000000C 00000000 000000

00000010 00000011 00000012 00000013
0x00000050] 00000014 00000015 (00000

00000013 00000049 00000018 0O00OO1EB
It 0000001C 0000000 OOOCDOIE  OOODOOIF
0: 00000020 00000021 00000022 00000023

Show each 1 sector BET NS N e a
data (512Bytes) on QOO 03T OO0 LN
the screen 0000003C 00000030 uguuauae 0000003F

m
=
=
=
=
=
=
=
=

=3
=
=
=
=
=
=
=2
=2

] 00000060 00000061 00000062 00000063
0:<00000190)  DO0DO064 00000065  0O00ODSS  0O0ODOG?
0:000001A0) 00000068 00000069 0O000D0GR 000DO0GE
000000180  000000GC 00000050 DODODOSE  0DODOOGF

1 00000070 00000071 (00000072 00000073
(000001001 000075 00000076 00000077

\ (<000001EO]  DOODO0? 00000079 0O0OOO7A 0000007

0:000004F0)  0000007C 00000070 0ODODO7E  0OODOO?F

=
Example of dump data
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Command detail 7: Delete file/directory

* Delete specified file/directory from current directory
— Also delete all files under sub directory if exist

W COM3:115200baud - Tera Term ¥1 WM™ CoM3:115200baud - Tera Term ¥T
File Edit Zetup Conktrol ‘Window Help File Edit Setup Control indow  Help

Fod i

| ocat ion =

01/03/2013, 01:23 <DIR>  ADDM
(1/03/2013, 01:23  64.000HE 0O01
0170372013, 01:23 S12.000HE 0002
010372013, 01:23 3.00068 DO03
Froe Size = 296GB

ion 2 e
o0 3, M:23 R AOOD Also delete all files
3, M:23 512.000HE 0002 under specified sub

2013, 01:23  8.00066 0003
= 24608 % directory

F>dl 0001 ress U to confirn deletelrenowe @y
tezs Y to confirn deletesrenowe @y lete processing ...
(clete processing ... lete folder ...
L L
2
Delete file Delete directory
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Application Example

* High speed camera recorder
— High-Vision image recording to SSD (More than 400MB/s)
— Use exFAT format for recording operation _ 4@
: : ESh
— Reconnect SSD to PC and playback immediately W

* High speed data pattern generator
— Build data pattern by PC and save to SSD as exFAT file

— Reconnect SSD to the FPGA
— High speed read (S00MB/s) and generate pattern
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Sales and support condition

« Sales condition of this reference design
— One project license (valid only for one project)
— Required NDA contract before purchase

— Supported SATA-IP core:
* SATA-IP00S (for Kintex-7)
* SATA-IP006 (for Zynq-7000)

e Support condition of this reference design
— Support period is limited to 90 days after purchase
— Supports only KC705/2Z.C706 + AB09-FMCRAID environment
— Supports original design only (No support if any modification)
— Needs problem reproduce procedure for support request
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For more detail

* Detailed documents available on the web site.
— http://www.dgway.com/SATA-IP_X E.html

« Contact
— Design Gateway Co,. Ltd. DG 25515y .
—_— E_m ail : NEW? GIGA BIT I:F CORES ?RDDU,C"S Service . ) ABDUTVU§ ) INQUIRY

sales@design-gateway.com

— FAX': +66-2-261-2290

Alliance Partner
£ XIILINY
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Revision History
Rev. Date History
1.0 01-May-2013 English version initial release
1.1E 2013/9/13  Added Zyng-7000(ZC706) support
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