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exFAT IP for SATA Demo Instruction

Revl.2 15-May-19

This document describes the instruction to run exFAT IP for SATA demo on FPGA development
board by using ABO9-FMCRAID adapter board. The demo is designed to write and verify data
with SATA-III device. User controls the test operation through Niosll command shell.

1 Environment Requirement

To run the demo on FPGA development board, please prepare following environment.

1) IntelFPGA board: Intel Cyclonel0 GX development board or Intel Arrial0 SoC
Development board

2) PC installing Quartusll programmer and Niosll command shell software

3) ABO9-FMCRAID provided by Design Gateway

4) SATA-III device connecting to AB09 board

5) Intel power adapter for FPGA board

6) ATX power supply for SATA device

7) micro USB cable for programming FPGA and Niosll command shell, connecting between
FPGA board and PC
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Figure 1-1 exFAT-IP for SATA demo environment setup on Cyclonel0 GX board
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Figure 1-2 exFAT-IP for SATA demo environment setup on Arrial0 SoC development board
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2 Demo setup

1) Power off system.

2) Setup AB09 adapter board as shown in Figure 2-1.
i. Connect ABO9-FMCRAID to FMC#B/FMC connector on FPGA development board.
ii. Connect SATA-III device to CNO on ABO9-FMCRAID board.
iii. Connect ATX power to power connector on AB09.

ATX Power supply
for SATA device

P

Ifiqure 2-1 AB09 connection to FPGA board

3) Connect micro USB cable from FPGA board to PC for JTAG programming and JTAG
UART.
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Fiqure 2-2 micro USB cable for JTAG

4) Power on FPGA development board and ATX power supply for SATA device.
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5) Use Quartusll Programmer to program “exFAT SataTest.sof” file, as shown in Figure 2-3.

d. Click Start button to start FPGA configuration

e, Hardware Sefup... G 3 G v ] Progress:
Enable real-time ISP to allow background programming when available

File Device Checksum Usercode Program/ Verify  Blank-
Configure Check

D:/Demo/ e(FATSataTest.sof,JlgASOGGN3F40 1D2DDC2A  FFFFFFFF
<none> b CVHPS 00000000 <none> N L
<none> 5 0Z 00000000 <none> O Ll

<none> 5 0Z 00000000 <nopa> o ] e
c. Check Program/Configure
[b. Select SOF file to et igure |

|
P" ;1 a. Scan device chain IE' program to FPGA device IE—I :

| |
EE0

=

SM2210Z SM2210Z

S ——— TDO
‘ 2

1 — '

() @ (&) (&) V <<Fiter> | @8 Enc.. | (88 Findtext

Type ID Message -
@ 209061 Ended Programmer operation at Mon Feb 25 10:41:47 2019 (3

\ £
3
=

System (6) | Processing |

Figure 2-3 Programmed by Quartusll Programmer
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6) Open Niosll Command Shell and run nios2-terminal command. After that, boot message is
displayed as shown in Figure 2-6.

7 | /eygdrive/c/altera/16.0 (ol &=

~

Altera Nios2 Command Shell [GCC 4]
Uersion 16.6,. Build 211

m Command script —
niosZ—termina I

Figure 2-4 Niosll Command Shell

7) Check LED status on FPGA board. The description of LED is as follows.

Table 1 LED Definition

GPIO LED ON OFF
0 Normal operation System is in reset condition
1 System is busy Idle status
2 Error detect Normal operation
3 Data verification fail | Normal operation

8) After programming complete, LED[0] and LED[1] are ON during running initialization
process. LED[1] changes to OFF after finishing exFAT IP initialization.

Arria10 SoC board Cyclone10 GX board

Before
configuration

IP initialization
complete

Figure 2-5 LED Status
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9) On Niosll command shell, the message is displayed to show current status as follows

The operation after selecting format disk is same as topic 3.1. Please see more details in that
topic. After finishing Format operation or Format is skipped, the system information in the disk are
displayed, i.e. current file size, maximum file in the disk, maximum file per directory, and total file
in the disk. If the disk is not empty, total file in the disk will not be equal to 0. User can continue to
write new file by using same file size. Also, Read file command could be used to verify the data in

“Waiting IP initialization” is displayed during initialization sequence.
“IP initialization complete” is displayed when IP is idle.

- Before running the test, “The disk must be formatted by exFAT-IP” is displayed. User
input ‘y’ to format the disk when the disk is the new disk which has never been
formatted by exFAT-IP. After running Format command, all data in the disk are deleted.
The example to run Format command is shown in Figure 2-7 while the example to skip

Format command is shown in Figure 2-8.

5 | /cygdrive/e/altera/16.0 o[ & |3

»

++++ Start exFAT-IP For SATA Test design [IPUer = 1.2] ++++

Maiting IP initialization
IP initialization complete

The disk must be formatted by exFAT-IP
Press 'y’ to confirm format disk =>

Figure 2-6 Message when IP runs initialization process

the disk.

e

' 5 Green : User Input
N
s i o Blue : Message to User

he disk must be formatted by exFAT-IP i
ress 'y’ to confirm format disk =>E a) ‘Y’ to confirm to format disk

urrent time created : 24,09,2018, 17:35:00 |

Py 2 -
ress 'y’ to change time created > b) Input other keys (‘n’) to use default

——— Enter FileSize ——— created time and date for new directory
[A1:32 MB

[11:128 MB
[21:512 MB
[31:2 GB
[41:8 GB
[51:32 GB

=>[@] c) Select file size = 32 MB

ﬁormat Disk complete...

File size in disk
Maximum file in disk
Maximum file per directory

33.554 [MB] i i
2614 File d) system information

1824 File | IS updated

Total file in disk B File
——— Main menu [IPUer = 1.2]1 —-
81 = Fogmat Disk
[1]1 : Urite File e) Main menu to select the command
[2]1 : Read File
Figure 2-7 Initialization with format operation
15-May-19
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(H:) » DIR00O ~ | 3 |[ Search DIROCO £
library v Share with v New folder = v [ @
Name Date modified Type Size
|_ 0000000.BIN 9/24/2018 5:35 PM BIN File 524,288 KB
|_ 0000001.BIN 9/24/2018 5:35 PM BIN File 524,288 KB
| 0000002.BIN 9/24/2018 5:35 PM BIN File 524,288 KB ‘ = " = Iﬂ
|/ 0000003.BIN 9/24/2018 5:35 PM BIN File 524,288 KB L

I § - o,
l ﬁress 'y’ to confirm format diqk =>E| Itnpukt'Otfher ket‘ys(n)t_
o skip format operation

| ancel format disk L
ile size in disk : 536.8780 [MB1]

| 3 Eaximun file in disk : 475 File Current system
Maximum file per directory : 1024 File information
Total file in disk : 4 File

——— Main menu [IPUer = 1.2]1 ——
[B] : Format Disk

[1]1 = Write File

[2]1 : Read File

Figure 2-8 Initialization without format operation
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3 Test Menu
3.1 Format Disk

Select ‘0’ to send Format disk command to exFAT IP. The step to run Format command is as
follows.

N : Green : User Input
5 | feygdrive/e/{ FOrmat by 32 MB file size | | gjye : Output to User

;++ Format Command selected +++ [ijr/%‘Y’hJconﬁE;?onnatdEk.
ress 'y’ to confirm format disk =>
Y ~__ [ New default time |
urrent time created : 24/09,2018, 12:35:8. |
Press 'y’ to change time created _ __=_)W Input ‘Y’ to set time created |
:Year (1988 - 2187 =
Invalid input : Parameter not change—[|nput invalid value to use same value
IMonth <1 - 12> 23 fg e Linp | |
:Date <1 - 31 => 118 Input valid value to |
Hour @ - 23> => 11 — |
:I‘Ilnute @ — £95 -3 Ba ﬁhan,?e_dfatefmonthf :
/Second 2-Sec unit <@ - 29> => 5 ourminisec |
[
[ |

Date and Time Changed
Current time created : 10,/10,2018, 11:30:10 INEWdEfaE“__"_“_"e_|___
——— Enter FileSize ——- [ Set time created |
[@1:32 MB
1112 1
:51 p——
[31:2 GB Valid file size
[41:8 GB

[5]:32 GB =
=103 Set file size =32 MB | :

Format Disk complete Current system information
- after finishing Format command

ile size in disk : 33.554 [AB]

aximum file in disk : 7614 File

aximum file per directory : 1824 File
Total file in disk : B File

——— Main menu [IPUer = 1.21 ———

[B]1 : Format Disk
[1] = UWrite File
[2] : Read File

-

Figure 3-1 Format Disk menu when updating the created time

1) Input ‘y’ to confirm Format operation or input other keys to cancel the operation. When
Format is run, the default value of created date and time will be displayed. This value is
applied to be created date and time of empty directories.

2) Input ‘y’ to change created date and time or input other keys to use the default value.
There are six parameters to set created date and time for empty directories, i.e.
a) Year —Year of created date. Valid range is 1980 — 2107.
b) Month — Month of created date. Valid range is 1 — 12.
c) Date — Date of created date. Valid range is 1 — 31.
d) Hour —Hour of created time. Valid range is 0 — 23.
e) Minute — Minute of created time. Valid range is 0 — 59.
f) Second — x2 second of created time. Valid range is 0 — 29.
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The input is received as decimal unit. User adds “Ox” to be a prefix when the input is
hexadecimal unit. If the input is invalid, the parameter will not change by using old value.
Only the parameter which is in the valid range is updated. Otherwise, the old value is
applied.

As shown in Figure 3-1, year parameter is invalid, so the old value (2018) is applied.
Month, date, hour, minute, and second are valid, so these parameters are applied to be
the new default value. After that, “Date and Time changed” and the new created time and
date are displayed on the console.

" Jeygdriveleratters] Format by 512 MB file size | | | = | |

-~

24,09,2018, 17:35:00

Current time created :

Press 'y’ to change time created

Ea;:ggteﬁnFiIeS ize ——- Input other keys (‘n’)
[11:128 MB , _ to use default time
[21:512 MB_-{ Setfile size =512 MB

- ,/ .
SEY

File size and maximum file in disk

Format Disk complete... | are updated following file size input

File size in disk : 536.878 [MB]
Maximum file in disk : 475 File
Maximum file per directory : 1624 File
Total file in disk : B File

Figure 3-2 Format Disk menu when using the default created time

Figure 3-2 shows the example when running Format command without updating created
time.

3) Input file size of the disk. The console lists the valid file size of the disk. After receiving file

size from user, the IP starts Format operation.

“Format Disk complete” and the updated system information are displayed after finishing
Format command.

Figure 3-1 and Figure 3-2 sets the different file size based on the same disk capacity.
Maximum file in the disk is reduced when file size is increased.

If file size is invalid, the operation will be cancelled, as shown in Figure 3-3

Note: Default created time after system boot up is 24 Sep 2018, 17:35:00. When user sets
the new created time in Format menu or Write file menu, the new value is applied to be the

new default value.

15-May-19
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-~

| [eygdrive/e/altera/160 | Error file size (o[- B3]

——— Enter FileSize —-—-
[B1:32 MB
[11:128 MB
[21:512 MB
[31:2 GB

[4]1:8 GB  [|n invali [
ap { Input invalid value |

Sheiz

Invalid input

Error message when
operation is cancelled
——— Main menu [IPUer = 1.2]1 —-

[B]1 : Format Disk
[1]1 : Write File
[2]1 = Read File

-

Figure 3-3 Result from Format Disk menu when file size is invalid

When the disk formatted by exFAT IP is connected to PC, DG_exFAT drive is detected with
512 empty directories (DIR0O00<1% directory> - DIR1FF<512™ directory>). Modified date of
the empty directories is equal to the created date setting in the test.

Note: When connecting disk to PC, please do not create, write, or modify data in the disk. If
the disk has some modification, the disk must be formatted by exFAT IP.

Drive name = DG_exFAT LE‘JLQJ&]
nputer p DG_exFAT (H:) r v %7 [I| Searcn DG_exfAT (H. je) '
512 empty directo!'ies aré  jrary v Share with v Newfolder 3= v [l @
::’?:12? (a:fotﬁ'\rn:g::mg Date modified Modified Date = Set value by user .
Wl
\ . DIR00O 10/10/2018 11:30 AM File folder
L . DIROOA 10/10/2018 11:30 AM File folder
: | DIR0OB 10/10/2018 11:30 AM File folder
. DIROOC 10/10/2018 11:30 AM File folder
. DIROOD 10/10/2018 11:30 AM File folder
. DIROOE 10/10/2018 11:30 AM File folder
. DIROOF 10/10/2018 11:30 AM File folder
. DIROAO 10/10/2018 11:30 AM File folder -
- < 1 )
Date modified: 10/10/2018 11:30 AM

Figure 3-4 512 Empty directories after Format Disk command completes
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3.2 Write File
Select ‘1’ to send Write file command to exFAT IP. The step to run Write file command is as
follows.
| # | /cygdrive/e/altera/16.0 Write File with setting created time =N[ES) ||é|‘
| |+++ Uprite File selected +++ 7 l Set time created | 1

Current time created : 24/09,/2018, 17:35:00 |—{ Display default time created |

Tess 'y to change time created = ~ ;

bar 1980 - 2187> => Input ‘Y’ to change time | |
Invalid input : Parameter not change Input invalid value to use same value
onth (1 - 12) =>|2 =

ate 1 - 31 =>|14 Input valid value to change

our 8 - 23> =>114

inute (@ - 59
econd 2-Sec unit (B - 29> =>|14 =
ate and Time Changed | New default time |

urrent time created : |14/32/2318, 14:14:28] Input other keys (not ‘y’) to use

tart file No. (BxBBABRBONB> recommended start file number
Press 'y’ to change start file No. =>

Input NUM of file (Bx0000001 - Bx00 BE> => BxBBBi42

gelected Pattern [B1Inc32 [11Dec32 [2]1A11_O [3 1A ¢ FSR=> (4|

ile size = 33.554 [MB]1 , NUM of file = 322[Filel , Total sige
524.666 [MB]

[
month/date/hour/min/sec :
[
[
[

m

8.884 [GBI]

1.858 [CB] Input total file

1.575 [GB1] and test pattern
| Current transfer size

9.45% [GB]

9.984 [GB]

16.516 [GB1]

! Output performance ‘

Total = 10.884 [GB] Time 20560[ms 1 Transfer speed = 525[MB/s1 |
ritten
ast file

1 1 1
——— Main menu [IPUer = 1.2]1 —— \

%ﬂ ; 532’32'}’1”1‘2" Last file is in the device File list in this command
[2] : Read File (File name and directory path) || (File name and directory path) |

Figure 3-5 Result from Write File menu with setting time created
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1)

2)

3)

4)

Similar to Format command, input ‘y’ to change created date and time or input other keys to
use the default value. There are six parameters to set created date and time for the new file,
ie.

a) Year —Year of created date. Valid range is 1980 — 2107.

b) Month — Month of created date. Valid range is 1 — 12.

c) Date — Date of created date. Valid range is 1 — 31.

d) Hour —Hour of created time. Valid range is 0 — 23.

e) Minute — Minute of created time. Valid range is 0 — 59.

f) Second — x2 Second of created time. Valid range is 0 — 29.

The input is received as decimal unit. User adds “Ox” to be a prefix when the input is
hexadecimal unit. If the input is invalid, the parameter will not change by using old value.
Only the parameter which is in the valid range is updated. Otherwise, the old value is
applied.

As shown in Figure 3-5, year parameter is invalid, so the old value (2018) is applied. Month,
date, hour, minute, and second are valid, so these parameters are applied to be the new
default value. After that, “Date and Time changed” and the new created time and date are
displayed on the console.

Input other keys (not ‘y’) to use the recommended start file no. The console displays the
recommended value which is the next value from the latest write file.

Note: Input ‘y’ to change start file no. is applied to replace the old file. After running, the
data in the old file is replaced by the new write file command.

Input NUM of file — Input total files to transfer in this command. After complete write file
operation, Filename <Start file No>.BIN - Filename <Start file No + NUM of file - 1>.BIN are
stored in the device. The input is decimal unit when input only digit number. User can add
“Ox” to be prefix when the input is hexadecimal unit.

Input test pattern — Select pattern of test data in the file. Five patterns can be set, i.e. 32 bit
increment, 32 bit decrement, all 0, all 1, and 32 bit LFSR counter.

If all inputs are valid, total data size (calculated by file size x Num of file) will be displayed on
the console. Next, Write file command is operated. During writing file, current transfer size is
displayed on the console every second to show that system is still alive. Finally, total size,
total time usage, and test speed are displayed on the console as test result.

One directory limits the number of files to store, so the new files may store in the different
directory. After finishing Write file command, the console lists the file which has just written
on the console with the directory path (calculated by <file name>/<maximum files per
directory>). Finally, the console displays the last available file in the disk.

15-May-19 Page 12
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F-- )
# | feygdrive/e/alterd Write File without setting created time o[- G| S
+++ lprite File selected +++ Input other keys (‘n’) to 1
Curren? E:ime created : 14/02,2018, 14:14:28 use current created time
Press 'y’ to change time created _m The recommended file name, calculated
Start file No. |[(BxB0B0142) from the last file name (0x0000141 + 1)

Press ’y’ to change start file No. => n

Input NUM of file (Bx080000801 - BxB001C7C> => BxBANO200

gelected Pattern [B1Inc32 [11Dec32 [2]1A11_O [3]1All_1 [4]1LFSR=> 8

g%z gize[;BZ?.SS‘«l [MB]1 ., NUM of file = 512[Filel . Total size = 17.179 [GB]
-611

1.850 [GB]
1.575 [GB1]
| File list in this command
12 33!1; Egg} (File name and directory path)
16.816 [GBI]

Tot
ritten file
ast tile

i = 25[MB/s1
DirBB08,/0808142 .BIN - Dir#HB0/0808341 .BIN

DirBil/0000341 . BIN
\ Last file is in the device

——— Main menu [IPUer = 1.2]1 ——- i i
(81 Format Disk (File name and directory path)

[11 : Write File
[2]1 : Read File

Figure 3-6 Result from Write File by using current created time

Figure 3-6 shows the example to Write File by using current created time. “Start file No” of
this test is updated from the previous write test. The previous write test in Figure 3-5 writes
file “0000000.BIN” — “0000141.BIN”, so the recommended “Start file No” is 0x0000142
(Ox0000141 + 1). After finishing the operation, 512 new files (0x0000142.BIN —
0x0000341.BIN) are created. Now the last file in the disk is updated to be 0x0000341.BIN.
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________ 1% File stores in DIR000 Lo &)
er »! DG_exFAT (H:) v [ ¥3 [[[ Searcn DIRU0D pol |
I -  _ t—— =
i 1% File name = 0000000.BIN | folder s ©
= File size = 32 MB
Name / Date modified Type Sike 2
| 0000000.BIN 2/14/2018 2:14 PM BIN File 32,768 KB
|__| 000000A.BIN 2/14/2018 2:1\ PM BIN File 32,768 KB
|, 000000B.BIN 2/14/2018 2:14 PRM BIN File 32,768 KB
‘—WC.BIN : A0 N 4.8 A DYss ) e W F oL WV Y
Modlf ed Date Time created in the example
| 000000D.BIN y7 ) | S e esrewTor
|, 000000E.BIN 2/14/2018 2:14 PM BIN File 32,768 KB
__, 000000F.BIN 2/14/2018 2:14 PM BIN File 32,768 KB

Figure 3-7 Example test files written by Write File corﬁmand

When plug the device to PC, the new files are found in the directory. The 1% file in the disk is
0000000.BIN (stored in DIR000). File size and modified date of the new file are equal to the
created date and created time setting in Write File test.

Note: When connecting disk to PC, please do not create, write, or modify data in the disk. If
the disk has some maodification, the disk must be formatted by exFAT IP.
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4—_Test data of 32-bit increment pattern

464-bit header of each 512-byte®

48-bit unique value =

Test data

v

4
-

464-bit header of each 512-byte»

Test data of 32-bit LFSR pattern=————————p

Test data

(File name x File size) + offset  0x0000 (32-bit increment) 48 bit unique value 0x0000 (32-bit LFSR)

Of fset 01 283 4 5 &7 8 9 BE c®p E F|l 0 1 2* 3 4 5 sf 7 8 9 Af B c:*n E F
00000000 [00 00 00 00 00 ooffoo oo| [o2 oo oo ooffo3 oo oo uu||uu 00 00 00 00 00)/00 0O |01 00 0O 0OJj02 00 00 00
00000010 04 00 00 00 05 00 00 00 06 00 00 00 07 00 00 OO0|| 04 00 00 00 09 00 00 00 12 OO0 00 00 24 00 00 00
00000020 08 00 00 00 09 00 OO0 00 O 00 00 00 OB 00 00 00| 49 00 00 00 92 00 00 00 24 01 00 00 49 02 00 00
00000030  0C 00 00 00 0D 00 00 00 OE 00 00 00 OF 00 00 00f| 92 04 00 00 24 09 00 00 49 12 00 00 92 24 00 00
00000040 10 00 00 00 11 00 00 00 12 00 00 00 13 00 00 00| 24 49 00 00 4% 92 00 00 92 24 01 00 24 49 02 00
00000050 14 00 00 00 15 00 00 00 16 00 00 00 17 00 00 00| 49 92 04 00 92 24 09 00 24 49 12 00 49 92 24 00
00000060 18 00 00 00 19 00 00 00 14 00 00 00 1B 00 00 DOf| 93 24 49 00 27 49 92 00 4F 92 24 01 9E 24 49 02
' The 1% 512-byte data 00 1D 00 00 00 1E 00 00 00 1F 00 00 00| 3C 49 92 04 79 92 24 09 F3 24 49 12 E7 49 92 24
| 00 21 00 00 0O 22 00 00 00 23 00 00 00| CF 93 24 49 9E 27 49 92 3D 4F 92 24 74 9E 24 49
00000030 24 00 00 00 25 00 00 00 26 00 00 00 27 00 00 OO[| FS 3C 49 92 EB 79 92 24 D7 F3 24 49 AE E7 49 92
000000A0 28 00 00 00 29 00 00 00 24 00 00 00 2B 00 00 OO0f| SD CF 93 24 Bi 9E 27 49 75 3D 4F 92 EB 74 9E 24
00D0000OBO  2C 00 00 00 2D 00 00 00 2E 00 00 00 2F 00 00 00| D7 F5 3C 49 AE EB 79 92 SC D7 F3 24 BS AE E7 49
000000CO 30 00 00 00 31 00 00 00 32 00 00 00 33 00 00 00f| 70 SD CF 93 EO BA 9E 27 C1 75 3D 4F 83 EB 74 9E
000000D0 34 00 00 00 35 00 00 00 36 00 00 00 37 00 00 00[ 07 D? FS 3C OE AE EB 79 1D SC D7 F3 3B B8 AE E7
000O00ED 38 00 00 00 39 00 00 00 34 00 00 00 3B 00 00 00|| 77 70 SD CF EE E0 BA 9E DC C1 75 3D BS 83 EB 74
000000FO  3C 00 00 00 3D 00 00 00 3E 00 00 00 3F 00 00 00f| 70 07 D? FS E0 OE AE EB C1 1D 5C D7 83 3B B8 AE
00000100 40 00 00 00 41 00 00 00 42 00 00 00 43 00 00 00f| 07 77 70 5D OE EE E0 BA 1C DC C1 75 39 B8 83 EB
00000110 44 00 00 00 45 00 00 00 46 00 00 00 47 00 00 00| 73 70 07 D7 E6 EO0 OE AE CD C1 1D 5C 94 83 3B BS
00000120 48 00 00 00 49 00 00 00 44 00 00 00 4B 00 00 00f| 34 07 77 70 68 OE EE E0 D1 1C DC C1 A3 39 B8 83
00000130 4C 00 00 00 4D 00 00 00 4E 00 00 00 4F 00 00 00|| 47 73 70 07 8E E6 E0 OE 1D CD C1 1D 34 94 83 3B
00000140 50 00 00 00 51 00 00 00 S2 00 00 00 53 00 00 O0f| 74 34 07 77 E9 68 OE EE D3 D1 1C DC A6 A3 39 BS
00000150 54 00 00 00 55 00 00 00 S6 00 00 00 S7 00 00 00f| 4C 47 73 70 98 8E E6 E0O 31 1D CD C1 63 3A 94 83
00000160 58 00 00 00 59 00 00 00 SA 00 00 00 SE 00 00 00f| Cé 74 34 07 8D E9 68 0OE 1B D3 D1 1C 37 A6 A3 39
00000170 5C 00 00 00 SD 00 00 00 SE 00 00 00 SF 00 00 00|| 6E 4C 47 73 DC 98 SE E6 B8 31 1D CD 70 63 34 94
00000180 60 00 00 00 61 00 00 00 62 00 00 00 63 00 00 OOf| E1 C6 74 34 C3 8D E9 68 86 1B D3 D1 0D 37 A6 A3
00000130 64 00 00 00 65 00 00 00 66 00 00 00 67 00 00 00|| 14 6E 4C 47 34 DC 98 8E 68 B8 31 1D DO 70 &3 34
000001A0 68 00 00 00 69 00 OO0 00 6& 00 00 00 6B 00 00 OOf| A0 E1 C6 74 41 C3 8D E9 83 86 1B D3 06 0D 37 A6
000001BO  6C 00 00 00 6D 00 00 00 6E 00 00 00 6F 00 00 00f| 0C 14 6E 4C 18 34 DC 98 30 68 B8 31 60 DD 70 63
000001CO 70 00 00 00 71 00 00 00 72 00 00 00 73 00 00 O0f CO A0 E1 Cé 81 41 C3 8D 03 83 86 1B 07 06 0D 37
000001D0 74 00 00 00 75 00 00 00 76 00 00 00 77 00 00 OO0[ OF OC 14 6E 1F 18 34 DC 3F 30 68 B8 7F 60 DO 70
000001E0 78 00 00 00 79 00 00 00 74 00 00 00 7B 00 00 OO0|| FF CO A0 E1 FF 81 41 C3 FE 03 83 86 FD 07 06 0D
O00001F0  ?C 00 00 00 7D 00 00 00 7E 00 00 00 7F 00 00 00J) FA OF 0C 1A F4 1F 18 34 E9 3F 30 68 D3 7F 60 DO
00000200 [0L 00 00 00 00 00 00 00] 82 00 00 00 52 00 00 00 |[01 00 00 00 00 00 00 00 02 OO0 00 00 04 00 00 0O
g S - -- -~ 00/85 00 0D D0 86 00 00 00 87 00 00 00 | 05 00 00 00|12 00 00 00 24 00 00 00 49 00 00 00
| The 27 512-byte data ;qygg 0o oo oo 8 00 00 00 8B 00 00 00 | 92 00 00 00Y24 01 00 00 49 02 00 00 92 04 00 0O

64-bit header

Figure 3-8 Test data in sector#0 - #1 of file “0000000.BIN” by increment/LFSR pattern

64-bit header

Test data is split into 512 byte unit. Each 512 byte data has the different 64 bit header which
consists of 48 bit address (calculated by <file name x file size> + offset in the file) and 16 bit

zero value. 48 bit address is the unique value for each 512 byte data. The data after 64 bit

header is the test pattern which is selected by user. The example data in file “0000000.BIN”

when writing data by increment pattern is in the left window of Figure 3-8. The right window

of Figure 3-8 shows the example when test pattern is LFSR pattern. The header is same for

every test pattern, but the test data (starting from byte#8) depends on the test pattern.

15-May-19
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-

# | /cygdrive/e/altera/16.0

Overwritten

=8 i

+++ Upite File selected +++

14,02,2018,
'y’ to change time create

file No. {BxPABA342)>
'y’ to change start

Current time created :
Press

Start
Press
Input
Input

ile No.
NUM of file

File size = 33.554 [MB1 .
524.609 [MB]

1.850 [GB1l

1.575 [GB1

7.356
7.882
8.408

[GB]
[GB]
[GB]

Total =

Start file No. (BxPBPBRAA - Bx00

e
42> =>

(Bx000BRA1L - BxBBB1BBE)> =>
Selected Pattern [B1Inc32 [11Dec32 [2]A11_O
NUM of file

X
Now the last file in the disk is 0x0000341

Input ‘y’ to set start file no. which is less
than the recommended value

_[ Set value to overwrite the

0x0008206 2 old file by new test pattern
9x20001 08
(314 FTLFSR=> 1

256 [Filel ., = 8.589 [GB]

Total size

File list which is overwritten by this command
(File name and directory path)

DirﬂBE/EBBGZEB.BlH - DirB8B/808B2FF.BIN

525IMB/s 1

ritten file :
ast file H

Dip -BIN

Main menu [IPUer = 1.21 ——

[A]1 : Format Disk
[1]1 : Write File
[2] : Read File

.

m

Last file is in the device
(Same as previous value because the last file in
this command is less than total file in the disk)

-~

15-May-19

Figure 3-9 Set new start file no.

Figure 3-9 shows the example of the overwritten case by setting Start file No. to be less than
the default value. The last file in the disk is 0x0000341, but the new command is sent to write
0x0000200.BIN OxXO0002FF.BIN by using decrement pattern (In Figure 3-6,
0x0000142.BIN — 0x0000341.BIN are created by using increment pattern).

After finishing the operation, the data in 0x0000200.BIN — 0x00002FF.BIN is replaced by the
decrement pattern. Because the last file in the new command (0xO0002FF.BIN) is less than
the last file which is available in the device (0x0000341.BIN), the last file is not updated.

When the last file in the new write file command is more than the previous value, the last file
will be updated by the new value.

Page 16
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Figure 3-10 shows the example of error messages when the input is less than or more than

the recommended range for each parameter. “Invalid input” message is displayed on the
console and then returns to main menu.

P

# | Jcygdrive/e/altera/16.0 Error input

+++ Upite File selected +++

Current time created : 24/09-2018, 17:35:00
Press 'y’ to change time created =>n

Start file No. (BxBPRRBAA) Out of range NUM of file ‘
Press ’y’ to change s i

: e No. =>n
[lnput_HUH_n£_§ile (AxPPAPAA1 | — AxBAA1DBE) => |[AxAPABBANA

Invalid input]
— Error message ‘

# | /cygdrive/e/altera/16.0

+++ llrite File selected +++

Current time created : 24/09,2018, 17:35:00

Press 'y’ to change time created =>n
Start file No. (BxB000BAAB> ' ;
Press 'y’ to change start file No. => n Invmuipaﬂen1l

Input NUM of file (AxAPRARA1L — BxPABP1DBE) =)> BxABAAOA1
?elected Pattern [B1Inc32 [11Dec32 [2]1A11_6 [3]1A11_1 [4]LFSR=>
nvalid input

——— Main menu [IPUer = 1.2]1 —

[A]1 : Format Disk
[1]1 = Write File
[2] : Read File

Figure 3-10 Error message from the invalid input
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3.3 Read File
Select 2’ to send Read file command to exFAT IP. The step to run Read File command is as
follows.

T COMS - Tera Term VT
File Edit Setup Control Window Help

Normal E@@

+++ Read File selected +++

1\
Input Start file No. (@xPBAPAAB — => [@Bx < | Input from user |
Input NUM of file (BxPPBBBR1L - => [¥x 2 QS
Selected Patt:ern [B]1Inc32 [11Dec32 [2 Al1l1_6 [31A §R => Fl;

File size 33.554 [MB]1 . NUM of file/ = 322[Filel , Total size 16.884 [GB1
566.157 [l"IB]

1.133 [GB1

1.781 [GB1

2.644 [GB1

16.212 [GB]

18.779 [GB] |0utput performance |
Total = 10.8084 [GB] Time 19ﬁ43[ms] ransfer speed = 567[MB/s] |
ead Tile O B i POA141.BIN

ast file : Dir000/0000341 _BIR

L Main menu [IPUer __7Z FI|.E list runin thI.S command
(8] : Format Disk[Tpc ot file in the device (File name and directory path)
[1] : UWrite File . )

[2]1 : Read File |[(File name and directory path)

Figure 3-11 Read File menu when verification is successful

1) Input Start file No — Input the 1° file name to read. The input is decimal unit when input
only digit number. User can add “0x” to be prefix when the input is hexadecimal unit. The
maximum value is equal to <total file in the disk — 1>.

2) Input NUM of file — Input total files to transfer in this command. The input is decimal unit
when input only digit number. User can add “Ox” to be prefix when the input is
hexadecimal unit. The maximum value is equal to <total file in the disk — Start file No.
input>.

3) Input test pattern — Select pattern to verify data in the file. Test pattern must be matched
with the test pattern using in Write File menu. Five patterns can be set, i.e. 32 bit
increment, 32 bit decrement, all 0, all 1, and 32 bit LFSR counter.

If “Start file No.”, “NUM of file”, and “Select pattern” are valid, total data size (calculated by
File size x NUM of file) will be displayed on the console. Read file command is run.

During reading file, current transfer size is displayed on the console every second to show
that system is still alive. Finally, total size, total time usage, and test speed are displayed on
the console as test result.

When input is out-of-range, “Invalid input” is displayed with operation cancelled.

Similar to write file menu, the console lists all read files of the latest command and shows the

last available file in the disk. The last file in the disk is not updated by Read file menu. The
value is still same as the upper range to input Start File No. of Read file command.

15-May-19 Page 18
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Figure 3-12 and Figure 3-13 show the example of error message when data verification is
failed. “Verify fail” is displayed with the first file name which has error, the error address of a
file, the expected data, and the read data. User presses any key to cancel read operation or
waits until the read process is completed.

If the user waits until read command completing, the output performance from the read
process will be displayed. The user can continue to run the system test if the error is caused
from wrong test pattern input.

If the user cancels the read operation, the command will not complete in the good sequence.
It is recommended to power-offflon SATA device and press “RESET” button to restart

system.
Wrong pattern
. (In the example, file “0000000.BIN”- R
# /e Verification error without cancellation “0000141.BIN” is written by LFSR, but file
“0000142.BIN” is written by increment)

+++ Read File selected +++

Input Start file No. (BxB0000AB - OxABAA341> =>

Input NUM of file (Bx000BKA1L - OxBBBA342> =>

gelected Pattern [B1Inc32 [11Dec32 [21A11_8 [3]1A SR=>
ile size = 33.554 [MB] ., NUM of file = 512[Filel ., Total size

562.323 [MB]

1.125 [GB]

1.689 [GB]

92.580 [GB]
18.144 [GB]
108.787 [GB1]

BxAAAAARAA

17.179 [GB1

m

Message when

erify fail verification is failed
st Error at File name P0BB142 .BIN
yte Address Bx00_nonnnnns
xpect Data Bx02840001
ead Data BxA10006002

11.271 [GB1
11.834 [GB1
12.398 [GB]

15.788 [GB1
16.344 [GB]
16.987 L[GBI]

Total =

Output performance

] =11 z [ g .
Last file : DirBB6-/60600341 .BIN

——— Main menu [IPUer = 1.2]1 —
[B]1 : Format Disk

[1] : Write File

[2]1 : Read File

Figure 3-12 Data verification is failed but wait until read complete
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# | /eygdrive/e/altera/16.0

Verification error with cancellation

=)

+++ Read File selected +++
Input NUM of file

File size = 33.554 [MB1 .
562.583 [MB]

1.126 [GB]

1.698 [GB1]

9.584 [GB]
10.148 [GB1
10.712 [GB]

Uerify fail
1st Error at File name
Byte Address

xpect Data Bx828408001
ead Data BxA1000802
ress any key to cancel operation
11.276 [GB1
11.840 [GB]-=

A0AB142 .BIN
Ax06_000000068

Input Start file No. (Bx00000AA - BxBABA341)
(BxPBBABA1 - BxPBBA342)>
Selected Pattern [@lInc32 [11Dec32 [2]A11_0 [3]1All_1 [4]LFSR=> 4
NUM of file = 512[Filel .

=> Bx0000000
=> Bx00002600

Total size

~

= 17.179 [GB1]

User presses some keys to
cancel the operation

m

peration is cancelled

lease reset system before start new test

L~ Main menu [IPVer = 1.21 ——— Message when operation is cancelled
[B]1 : Format Disk
[1]1 = Write File
[2]1 : Read File
Figure 3-13 Data verification is failed and press any key to cancel operation
15-May-19 Page 20
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4 Revision History

DG

Revision Date Description
1.0 29-Nov-18 Initial version release
1.1 20-Mar-19 Add file size and total file information
1.2 15-May-19 Correct directory name and update overwritten feature
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