dg_exfatip_nvme_instruction_intel_en.doc m

exFAT IP for NVMe Demo Instruction

Revl1l.3 20-Apr-20

This document describes the instruction to run exFAT IP for NVMe demo on FPGA development
board by using the PCle adapter board (AB16-PCleXOVR board or AB18-PCleX16 board). The
demo is designed to write and verify data with NVMe SSD. User controls the test operation
through Niosll command shell.

1 Environment Setup

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

1) FPGA development board: Intel Arrial0 GX development board

2) PC installing Quartus programmer and Niosll command shell software

3) The PCle adapter board (AB18-PCleX16/AB16-PCleXOVR adapter board) provided by
Design Gateway
https://dgway.com/ABseries E.html

4) Intel FPGA power adapter for FPGA board

5) ATX power supply for PCle adapter board

6) NVMe SSD connecting to PCle female connector on AB16/AB18 board

7) micro USB cable for programming FPGA and Niosll command shell, connecting between
FPGA board and PC

GPIO LED[3:0]

RESET SW

AB16 or AB18 | I FOIR T

CJhi6270022

Power cable of
FPGA adapter

USB micro cable for JTAG
programming and JTAG UART

Figure 1-1 exFAT IP for NVMe demo environment setup on Arrial0 GX board
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2 Demo setup

1) Power off system.
2) Insert NVMe SSD to AB16/AB18 and connect AB16/AB18 to FPGA board.
I Confirm that two mini jumpers are inserted at J5 connector on AB16/AB18.
il. Connect ATX power to ATX power connector on AB16/AB18 board.
ii. Connect FPGA side (A-side) on AB16/AB18 board to PCle connector on FPGA
board.
(2 Connect NVMe SSD to device side (B-side) on AB16/AB18 board.
Warning: Please confirm that NVMe SSD is inserted in the correct side of
AB18/AB16 (B-side, not A-side) before power on system.

ATX Power Supply

AB18
PCleX16 n _
NVMe SSD
ousse NVMe SSD
B
e e — 1
PCleXOVR : s : P

Figure 2-1 Connect adapter board to NVMe SSD and FPGA board

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

Figure 2-2 USB cable connection
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4) Power on FPGA development, AB16/AB18 board, and ATX power Sﬁ)ply

Power switch on
FPGA Board

Power switch on AB16/AB18
Figure 2-3 on AB16/AB18 and FPGA board

5) Use Quartus Programmer to program “exFATNVMeTest.sof” file, as shown in Figure 2-4

pe

4 Quartus Prime Programmer Standard Edition - [Chainl.cdf]* [E
File Edt View Processing Tools Window Help | e. Wait until 100% Progress | (5)
<D
| d. Click Start button to start FPGA configuration |
| & Hardware Setup /| USB-Blasterl [USB-1] Mode: [JTAG v|  Progress: [ 100% (Successful)

ISP to allow background programming when available

File Device Checksum Usercode Progranmv Verify E
Configure
% St0p Fi/exFATNVMe/exFATNVMeTest.sof |10AX11552F45 30AC2B06  FFFFFFFF &=

<none> w\ 5M2210Z 00000000 <none>

‘ b. Select SOF file to program to A10 device ‘

I c¢. Check Program/Configure

a. Scan device chain l
596‘ Change File... l <

n »

e ~ C il
& Save File

' yp

m

10AX115S2F45 SM2210Z
TDO -
J A

x
@ FEE W Ve (88 z0s. | @8 Foanes
[-‘E] ' Type ID Message -
| @ 209061 Ended Programmer operation at Fri Dec 14 15:38:16 2018 [ 3
;| -
2 | « i »
8 |
§ System (7) ProcessingJ

Figure 2-4 Programmed by Quartus Programmer
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6) Check LED status on FPGA board. The description of LED is as follows.

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

Table 2-1 LED Definition

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

Before configuration

IP initialization complete

Die DBe D9eD10

|

|

|

|

| NiRs Sobd L
I Raf iﬂo
W - |
|

|

Figure 2-5 LED status

8) Open Niosll Command Shell and run nios2-terminal command. Boot message is
displayed.

P

# | /eygdrive/c/altera/16.0 o[- E)- (S

~

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

niosZ—termina

J
| Run nios2 terminal ‘

Figure 2-6 Niosll Command Shell
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9) On the console, the message is displayed to show current status as follows
“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.

| /cygdrive/e/altera/16.0

~

Lo O )]

Maiting IP initialization
IP initialization complete

Press

++++ Start exFAT-IP For NUMe Test design [IPUer

The disk must bhe formatted by exFAT-IP
’y’ to confirm format disk

=)

~

=1.2] ++++

Figure 2-7 Message when IP runs initialization process

For the new disk which has never been formatted by exFAT-IP, user must enter ‘y’ to
format the disk. Otherwise, user enters other keys to skip format process.

After running Format command, all data in the disk are deleted. The example to boot
system with and without Format command is shown in Figure 2-8. The details to run
Format operation is described in topic 3.1 (Format Disk).

‘ Boot with Format command ‘

Green : User Input

| /eygdrive/e/altera/16.0

The d1sk must bhe formatted by exPAT- lP

Press 'y’ to confierm format disk

Current t:l.me created : 24/09,2018, 17:35:00

Press 'y’ to change time created =n]

Blue : Message to User

a) Y’ to confirm
- to format disk

m

| Boot without Format command ‘

1] /eygdrive/e/altera/16.0

o] e/

ress

he disk must be formatted by exFAT-IP

ancel format disk

Input other keys (‘n’)
to skip format operation
'y’ to confirm format disk =>|__]

e ile size in disk : 536.878 (MB1]
IR e Gt e tme i (116 30 41tk ceony © Jeba B | Camtarsem
[1];128 MB and date for new directory tal File in disk 4 File I:lformatlon
[21:512 MB
[31:2  GB ——"Main nenu [IPUer = 1.2] -—- \
HE: AR = =
[EEI@ o ) : !(Ii) » DIR00O v |4 || search "x\ £
" L={ <) Selectfile size =32 MB | : : by Sharewithv  Newfolder Y. B v Fl 0
Format Disk complete... ?g:;;iet:'dmfomat'on | — ra\K : i W Toider \\ 0 @
[File size in disk : 33.554 [MB] I“Jamé\ Date modified Type Size
Maxinum file in disk : 15244 File \ )
?axir{u? {ile pgr ﬁirectory : =@%41F:ile ., 0000000.BIN BINFile v  524,288KB
otal file in dis : @ File
] 0000001.BIN BIN File 2
- Main menu [[PUer = 1.2] -— .
(01 : Format Disk || 0000002.BIN BIN File
E;} g::l&eplﬁie |_ 0000003.BIN BIN File
[31 : Shutdown Command | € Main menu to
select the command v
Figure 2-8 System information after initialization process
After that, 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 is not equal to 0. User can continue the test
by writing additional file with the same file size or reading file to verify the data in the
disk.
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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.

( - Green : User Input

ress 'y’ to confirm format disk

‘;*ﬂ‘ Format Command selected +++ Iﬁﬁ)i‘{ ‘Y’ to confirm format disk ‘
=>

Q_yJDBpMydéﬁahﬁmecmawd|
9 Input Y’ to set time created |

ear (1988 - 218?75
Inuagld(lnputz; Parameter nog c
t 1 -1 =
g:e' a - 315 => |19 Input valid value to
our 8 - 23> => |11 [— change date/month/

inute <8 - 59> => |30 i

econd 2-Sec unit <@ — 29> =>[5 hour/min/sec
ate and Time Changed ' New default time
Current time created : 18/18,/2018, 11:30:10 I |

[ Set time created ‘

=
ng\| Input invalid value to use same value |

T
I
I
I
I
I
I
I

——— Enter FileSize ——
[B1:32 MB
[11:128 MB
[21:512 MB [ valid file size
[41:8 GB
[51: 32 GB

[6] 1 GB
/—{ Set file size = 32 MB

Format Disk complete...

Current system information
after finishing Format command

File size in disk : 33.554 [MB]
Maximum file in disk : 15244 File
Maximum file per directory : 1024 File
Total file in disk : @ File

——— Main menu [IPUer = 1.2]1 ——

[B]1 : Format Disk

[1]1 = Write File

[2] : Read File

[3]1 : Shutdown Command

-

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 is displayed. This value is
applied to be created date and time of empty directories, created by Format command.

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 “0x” to be a prefix for hexadecimal unit.
If the input is invalid, the parameter does not change (the same value is used). Only the
input in the valid range is applied to update the parameter.

As shown in Figure 3-1, year parameter is invalid, so the value does not change (2018 is
applied). Month, date, hour, minute, and second are valid, so these parameters are
updated to the new default value. After that, “Date and Time changed” and the new
created time and date are displayed on the console.

“

(X fcyn_:;dri»ref'e!altera/J

Format by 512 MB file size

=0 EEl ™

Current time created :

——— Enter FileSize ———

-~

24,8%9,2018, 17:35:A0
Press ’y’ to change time created

=>[n{2)
<

Input other keys (‘n’)

to use default time

[11:128 MB
[21:512 MB

s d

Format Disk complete...

[@]1:32 HB/ Set file size = 512 MB_ |

-

File size in disk

Maximum file in disk
Maximum file per directory
Total file in disk

File size and maximum file in disk
are updated following file size input

536.878 [MB1]
952 File
1624 File

@ 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) Select file size of the disk which is listed on the console. 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 on the same disk capacity. Maximum
file in the disk is reduced when file size is increased.

If file size is invalid, the operation is 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.

20-Apr-20
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.- =

| Jeygdrive/e/altera/160 | Error file size [ )[-E- {3

——— Enter FileSize ———
[B1:32 MB
[11:128 MB
[21:512 MB
[31:2 GB
(51:32 B
[6];12&53/4 Input invalid value |
? W-ll"d £ Error message when
nua’ic inpu operation is cancelled

——— Main menu [IPUer = 1.2]1 —-

[B] : Format Disk

[11 : Write File

[2] : Read File

[3]1 : Shutdown Command

-

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

When the disk formatted by exFAT IP is connected to PC, DG_exFAT drive is detected with
512 empty directories (DIR0O00<15t 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 re-formatted by exFAT IP.

Drive name = DG_exFAT BN (EOR 5
nputer p DG_exFAT (H:) P v [ 5 [I] Search DG_exfAT (H. Pl
512 empty directories are | library Share with ¥ Newfolder 3= v [T (@,

created after running
Format Command

Date modified | Modified Date = Set value by user | «

=
\ . DIR00O 10/10/2018 11:30 AM| File folder
A . DIROOA 10/10/2018 11:30 AM File folder
f . 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
. DIROAD 10/10/2018 11:30 AM File folder -
- < 0 »

Date modified: 10/10/2018 11:30 AM

Figure 3-4 512 Empty directories after finishing Format Disk command
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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.
5| /cygdrive/e/altera/16.0 Write File with setting created time o5 (S|
+++ Upite File selected +++ 777 | Set time created | 1

Current t::.me created : 24/09/2018, 17:35: Display default time created |

|

|

L= . . =T —3 ] T
i =S v Input ‘Y’ to change time | |
Invalid input : Parameter notlgehl 7 : :
: onth <1 - 125 =3 [ Input invalid value to use sarlne value |
|gﬁi Eé - g%g :; ig Input valid value to change |,
: inute <@ — 595 =>|14 month/date/hour/min/sec :
Second 2-Sec unit (B - 29> =>|(14 |
Date and Time Changed New default time | |
Current time created : /027 - 214:287 I

| Cast ? __1_ o~ (BRBRBES == Input other keys (not ‘y’) to use
sCcar i1le 0. X =
Press 'y’ to change start file No. _>£;)” recommended start file number
Selected Pattern [B1Inc32 [11Dec32 [2]911 _@ [31A11_1 [4]1L
File size = 33.554 [MB]1 ., NUM of file 1824[Filel] , Total si
4.267 [GB] Input total file
6.484 [GB] and test pattern

Input NUM of file (BxBBNRBB1 - BxBO
e 34.359 [GB1
2.139 [GB1l ;
Current transfer size

29.880 [GB]
32.010 [GB]

34.141 [GB] | Output performance

ritten file : DirBBB/BBBBBBE.BlH — DirBB8/BBBA3FF.BIN

ast ftile

DirBU0/BUBB3FF.BIN |\
——— Main menu [IPUer = 1.2]1 ———

(91 % format Disk Last file is in the device File list in this command
[2] : Read File (File name and directory path) || (File name and directory path)
[31 : Shutdown Command

-

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 for hexadecimal unit. If
the input is invalid, the parameter does not change (the same value is used). Only the input
in the valid range is applied to update the parameter.

As shown in Figure 3-5, year parameter is invalid, so the value does not change (2018 is
applied). Month, date, hour, minute, and second are valid, so these parameters are
updated 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 allowed for replacing the old file. After running, the
data in the old file is replaced by the new one.

Input NUM of file — Input total files to transfer in this command. After finishing 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 for 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.

After all inputs are valid, total data size (calculated by file size x Num of file) is 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 displays the 1%t file and the last file
which has just written with the directory path (calculated by <file name>/<maximum files per
directory>). Finally, the console displays the last available file in the disk which may not be
equal to the last file in the latest write test when the user runs the write file test for replacing the
files.
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P

# | /eygdrive/e/altera/16.0

Write File without setting created time

+++ llprite File selected +++

ress 'y’

to change time created

14,82,2018, 14

Input other keys (‘n’) to
use current created time

= 1

The recommended file name, calculated

Eurrent time created :

tart file No. [(BxPABA400) |

»

Press 'y’

Input NUM of file

File size = 33.554 [MB]
2.124 [GB1
4.261 [GB1
6.403 [GB1

»

46.923 [GB1
49.0851 [GB1
51.183 [GBI]

L

to change start file No.
(Bx0000001 - BxPBB378C)> => BxBOBO600

Selected Pattern [@1Inc32 [11Dec32 [2]911 _0 [31A11_1 [41LFSR=> G
NUM of file

72

from the last file name (0x00003FF + 1)

=>n

1536[File] , Total size = 51.539 [GBI]

File list in this command
(File name and directory path)

DirB01,0000404. B

Total = 51
[Eritten £il

le =
ast ftile :

ir 7/ -

N
\

Main menu [IPUer = 1.21 ——

[A]1 : Format Disk

[1]1 : Write File

[2] : Read File

[3]1 : Shutdown Command

L >2132[MB/s ]
= DirBHA2/808A9FF.BIN

Last file is in the device
(File name and directory path)

m

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” —
(OXO0003FF + 1).

“00003FF.BIN”,
After finishing creating 1536 (0x600) file, 0x0000400.BIN

so the recommended “Start file No” is 0x0000400

0x00009FF.BIN are available and the last file in the disk is updated to be OXxO0009FF.BIN.

20-Apr-20
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When plug the device to PC, PC detects the files in subdirectory of DG_exFAT drive. The 1%t
file in the disk is 0000000.BIN (stored in DIR00O). File size and modified date of each file are

er »!' DG_exFAT (H:)
L

1°! File name = 0000000.BIN

Name /

|| 0000000.BIN

__| 000000A.BIN
__] 000000B.BIN
__] 000000C.BIN
] 000000D.BIN
| 000000E.BIN

] 000000F.BIN

ANAAANA AN NDIAL

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

1f
Modified Date Time created in the example

2018 2:14 PM
2018 2:14 PM

[l
Lo

N NN NN NN

WAMIO N1 N

—rreTT

BIN File
BIN File

NIAL Fo

=T oTTIC

a1 ca

eqgual 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 modification, the disk must be re-formatted by exFAT IP.

20-Apr-20

__ __ __ | 1°*File stores in DIR000 Lo -8 m)
w
v [ ¥ I Search DIRO00 po
v folder = = ©
File size=32MB |
Date modified Type Ske =
14/2018 2:14 PM BIN File 32,768 KB
14/2018 2:1\ PM BIN File 32,768 KB
14/2018 2:14 PRM BIN File 32,768 KB
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< Test data of 32-bit increment pattern »>| < Test data of 32-bit LFSR pattern=—————————p
464-bit header of each 512-byte® 464-bit header of each 512-byte»
48-bit unique value = Test data Te;t data
(File name x File size) + offset  0x0000 (32-bit increment) 48 bit unique value 0x0000 (32-bit LFSR)
Of fset 01 29%3 4 5 &7 8 9 B CTD E F|] 0 1 2*3 4 5 6*7 8 9 A*B C*D E F

00000000 [00 00 00 00 00 00)f00 00| |02 00 00 o0lffo3 00 00 uu||uu 00 00 00 00 o0ffoo oo0f (01 00 0O 00J02 00 00 00}
00000010 04 00 00 00 0S5 00 00 00 06 00 00 00 07 00 00 OO| 04 00 00 00 09 00 00 00 12 00 00 00 24 0D 00 00
00000020 08 00 00 00 09 00 00 00 0A 00 00 00 OB 00 00 00| 43 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 00| 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 49 92 00 00 92 24 01 00 24 4% 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 00| 93 24 49 00 27 49 92 00 4F 92 24 01 9E 24 49 02
[ st 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
, The 17 S12:-bytedata ) 51 0o oo 00 22 00 00 00 23 00 00 00|| CF 93 24 49 9E 27 43 92 3D 4F 92 24 74 9E 24 43
00000090 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 43 AE E7 49 92
00000040 28 00 00 00 29 00 00 00 24 00 00 00 2B 00 00 00| SD CF 93 24 Ba 9E 27 49 75 3D 4F 92 EB 74 9E 24
000000BO  2C 00 00 00 2D 00 00 00 2E 00 00 00 2F 00 00 00| D7 FS 3C 49 AE EB 79 92 SC D7 F3 24 B8 AE E7 49
000000CO 30 00 00 00 31 00 00 00 32 00 00 00 33 00 00 00| 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 00f 07 D? FS 3C OE AE EE 79 1D GC D7 F3 2B B8 AE E7
000000E0 38 00 00 00 39 00 00 00 34 00 00 00 3B 00 00 00|l 77 70 SD CF EE E0 BA 9E DC Cl1 75 3D B8 83 EB 7A
000000F0  3C 00 00 00 3D 00 00 00 3E 00 00 00 3F 00 00 00/l 70 07 D7 FS EO 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 00/l 07 77 70 SD OE EE E0 B4 1C DC C1 75 39 B8 83 EB
00000110 44 00 00 00 45 00 00 00 46 00 00 00 47 00 00 00ff 73 70 07 D7 E6 EO OE AE CD C1 1D 5C 94 83 3B B8
00000120 48 00 00 00 49 00 00 00 44 00 00 00 4B 00 00 00| 34 07 77 70 68 OE EE E0 D1 1C DC C1 A3 39 B 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 0OE 1D CD Cl 1D 34 94 83 3B
00000140 S0 00 00 00 51 00 00 00 S2 00 00 00 S3 00 00 00| 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 OO0 00| 4C 47 73 70 98 8E E6 E0 31 1D CD C1 63 3A 94 83
00000160 58 00 00 00 59 00 00 00 SA 00 00 00 SB 00 00 00| Cé 74 34 07 8D E9 68 OE 1B D3 D1 1C 37 A6 A3 39
00000170 SC 00 00 00 5D 00 00 00 GE 00 00 00 SF 00 00 00| 6E 4C 47 73 DC 98 8E 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 OO|| E1 Cé6 74 34 C3 8D E9 68 86 1B D3 D1 0D 37 A6 A3
00000190 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 63 3A
00000140 63 00 00 00 69 00 00 00 64 00 00 00 6B 00 00 OO0 A0 E1 Cé 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 00| 0C 14 6E 4C 18 34 DC 98 20 &8 B8 31 60 DO 70 63
000001CO0 70 00 00 00 71 00 00 00 72 00 00 00 73 00 00 OOf CO A0 E1 Cé 81 41 C3 8D 03 283 86 1B 07 06 0D 37
000001D0 74 00 00 00 75 00 00 00 76 00 00 00 77 00 00 OOf| 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 00| FF CO A0 E1 FF 81 41 C3 FE 03 83 86 FD 07 06 0D
000001F0  ?C 00 00 00 7D 00 00 00 7E 00 00 00 7F 00 00 00| FA OF 0C 14 F4 1F 18 34 E9 3F 30 68 D3 7F 60 DO

00000200 [01 00 00 00 00 00 00 00] 82 00 00 00 $3 00 00 00 |[01 00 00 00 00 00 00 00) 02 00 00 00 04 00 00 OO

R S~ - -~ 00|85 00 00 00 86 00 00 00 87 00 00 00 | 09 00 00 00|12 00 00 00 24 00 00 00 49 00 00 00

| The 2™ 512-byte data yqyg9 gp 0o 00 84 00 00 00 8B 00 00 00 | 92 00 00 00W24 01 00 00 49 02 00 00 92 04 00 00
64-bit header 64-bit header

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

Test data is split into 512-byte unit. For incremental, decremental, or LFSR pattern, 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 unique header is not included when running all-0 or all-1
pattern

The data after 64-bit header is the test pattern, selected by user. The example data in file
“0000000.BIN” when writing data by incremental 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 does not depend on test pattern (incremental, decremental, and LFSR). The test
data of test pattern is different after byte#8.
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s

-

# | /cygdrive/e/altera/16.0 Overwritten |-
The last file in the disk is 0x00009FF -

+++ llrite File selected +++

Current time created : 14/02/2018,. Input 'y’ to set start file no. by the less ;‘

4: .
Press ’y’ to change time create 1,, 28 | value than the recommended for replacin
/
Start file No. [(AxAAABABAD (2Y :
Press 'y’ to change start file No. =>[9|~ —| Set value to overwrite the

Input Start file No. (BxP000NO0 - OxPOUVABA> => BxBBEB'?BZ«(Oki file by new test pattern
Input NUM of file (Bx00B0AP1L — BxBBB348C)> =>|AxBANN200

Selected Pattern [B]1Inc32 [11Dec32 [2]A11_@ [3]All_1 [4]ILFSR=> 1

F%leagi?glﬁ 33.554 [MB] ., NUM of file = 512[Filel , Total size = 17.179 [GB]

-1

4.278 [GB]
6.403 [GB]

| File list which is overwritten by this command
%igg% Egg} (File name and directory path)
17.871 [GB]
Total = 17.179 [GB] . Time = 8@52[ 2133[MB/s]
ritten file : Dir#A1,/000A70A.BIN — DirB02/BAAASFF.BIN
ast file : DirbnZ/ -BIN — -

- Last file is in the device

EE; '.13;“ ""e:“D!IiU“‘ =1.21 — (Same as previous value because the last file in
(11 : "::ri:g Fiig this command is less than total file in the disk) _
[2]1 : Read File 3
[3]1 : Shutdown Command

Figure 3-9 Set new start file no.

Figure 3-9 shows the example of the overwritten case by setting Start file No. and NUM of
file to be less than the default value. The last file in the disk is 0xO0009FF, but the new
command writes 0x0000700.BIN — OxO0008FF.BIN by using decremental pattern which is
different from Figure 3-6 (0x0000400.BIN — Ox00009FF.BIN are created by using
incremental pattern).

After finishing the operation, the data in 0x0000700.BIN — OxO0008FF.BIN is decremental
pattern. Because the last file in the new command (OxOO0008FF.BIN) is less than the last file
in the device (0xO0009FF.BIN), the last file on the console is not updated. Otherwise, the last
file is updated by the last file in this write test.
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DG

Figure 3-10 shows the example of error messages when the input is out of the
recommended range for each parameter. “Invalid input” message is displayed on the

console and then returns to main menu.

-

¥ feygdrive/e/altera/16.0 Error input oo e

~

+++ llrite File selected +++

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

tart file No. (Bx0000000> )
ress 'y’ to change start file No. => n Out of range NUM of file
Input NUM of file 0x00000A1| — BxBBB3BSC)> => [AxBBNANNE

Invalid inpu

. Error message ‘
——— Main mentk cxxvw=x .

[A]1 : Format Disk

% | /cygdrive/e/altera/16.0 o] @ |[=)

+++ llrite File selected +++

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

Press ’y’ to change time created =>n
Start file No. (BxB0BOBOB>
Press 'y’ to change start file No. => n

Input NUM of file (AxPPPPBA1 - BxAAA3B8C) => BxPAPBAA1
elected Pattern [B1Inc32 [11Dec32 [2]A11_@ [31A11_1 [4]ILFSR=>
nvalid input

——— Main menu [IPUer» = 1.2]1 —

-~

Invalid pattern

(8]

[B]1 : Format Disk
[1] = UWrite File
[2]1 : Read File
[3]1 : Shutdown Command
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. .
# | /eyqdrive/e/altera/16.0 Normal = cE =

+++ Read File selected +++ f’i

Input Start file No. <(BxPAOBOOE — -> [0x600000a [Input from user |
Input NUM of file (Bx000PAA1 - AxPAVBABA) => APPR40¢, 2 3
Selected Pattern [B1Inc32 [11Dec32 [2]Al11_9 [3]9 FSR=>
File size = 33.554 [MB]1 ., NUM of file/ = 1824[Filel . Tutal size = 34.359 [GB]
3.243 [GB]
6.498 [GB1]
9.736 [GB1]

25.954 [GB]
29.198 [GB]
32.441 [GB1

1l = 34.359
ad file : D;
st file : Dip ?FF . Bl

——— Main menu [IP;;;H:HITZﬂH::

l Output performance |

File list run in this command
(File name and directory path)

[@]1 : Format DiskfThe |ast file in the device

[1]1 = Write File . .

[2] : Read File |(File name and directory path) :
[31 : Shutdown Command

Figure 3-11 Read File menu when verification is successful

1) Input Start file No — Input the 1%t file name to read. The input is decimal unit when input
only digit number. User can add “Ox” to be prefix for 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 for 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.

When “Start file No.”, “NUM of file”, and “Select pattern” are valid, total data size (calculated
by file size x NUM of file) are displayed on the console and 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 shows the 15t and the last file of the latest command.

Finally, the last available file in the disk is displayed although this value is not updated by
Read menu and still be equal to the upper range of Start File No. input.
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Figure 3-12 shows the example of error message when data verification is failed. “Verify fail”
is displayed with the first error file name, the error address of a file, the expected data, and

the read data. User can press any key(s)
process is completed.

to cancel read operation or wait until the read

After the user waits until read command completing, the output performance is displayed to

be a test result. The user can continue to

run the system test if the error is caused from

wrong test pattern input. Otherwise, the command may not complete in the good sequence.
It is recommended to power-off/on AB16/AB18 and press “RESET” button to restart system.

| Verification error without cancellation I

‘ Verification error with cancellation ‘

Wrong pattern

(In the example, file “0000000.BIN”-“00003FF.BIN” is written
. by LFSR, but file “0000400.BIN” is written by increment)

+++ Read File seld

Input Start file No. (Bx00000A0 - OxPABBIFE)
Input NUM of file  (Bx@0000@1 - BxPOEOAGA) =

Selected Pattern [@1Inc32 [11Dec32 [2]A11 @ [31A SR=>[4]

File size = 33.554 [MB] , NUM of file = 1536[File] , Total size = 51.53% [GB]
3.242 [GB]

6.483 [GB]

9.738 [GB]

1] feyodrive/e/altera/16.]

25.955 [GB]
29,200 [GB]
32.446 [GB]

} Message when verification is failed

Verify fail
1st Error at File name = BBAA488.BIN

= Bx00_000AA00A

Expect Data = Bx10000002_0BAAA0A1_PABAAARA_B48000A0
Read Data = Px0PARARA3_PAARARA2_RARANANA_B4800000
Fress any key to cancel operation

35.692 [GB]

38.936 [GB)

42.181 [GB]

45.427 [GB]

48.672 [GB]

Total = 51.539 [GB]
ead file i
Last file

Byte Address

| Output performance
Tine = 15883[ns] , Transfer speed = 3244[MB/s]

t Dird R - Dinl
: Dir@B2/000@IFF.BIN

== Main menu [IPVer =1.2] ---

1 Jeyqdrivefe/aktera/16.0

=

+++ Read File selected +++

Input Start file No. (OxB000B00 - @xBARAIFE) => BxB000GE0

Input NUM of file  (BxBOOPEOL - BxPAAOAGE) => BxBOOA6EO

Selected Pattern [A1Inc32 [11Dec32 [2]A11 @ [3IA11_1 [4]LFSR=> 4

File size = 33.554 [MB]1 , NUM of file = 1536[File]l , Total size = 51.539 [GB]
3.246 [GB]

6.498 [GB)

9.750 [GB]

26.084 [GB)
29.254 [GB]
32.566 [GB]

Verify fail
1st Evror at File name = B@AB488.BIN

Byte Address = BxBP_0A000R00

Expect Data = Bx10000002_0BANA0A1_PARAAARE_B4000000
Read Data = BxPABAAAA3_PPAAANA2_AARAAARA_B400P0A0
Press any key to cancel operation

35.759 [GB]

User presses any Keys

39.013 [GR] =

to cancel the operation

Operation is cancelled
Please reset systen hefore start new tes Message when the

|- Main nenu [IPVer = 1.21 ——- | operationis cancelled

[@] : Format Disk

[1] : Write File

[2] : Read Pile

[31 : Shutdown Command

Figure 3-12 Data verification is failed
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3.4 Shutdown Command

Select ‘3’ to send Shutdown command to NVMe device.

Pee =

# | /cygdrive/c/altera/16.0 Shutdown device = FcE %

4+ d +++ | Confirmation massage ‘
1 rd

ress 'y’ to confirm : Input ‘Y’ to confirm to shutdown

- |
he device has turned obf. .| Lastmassage before NVMe IP |

| and SSD are inactive status

Figure 3-13 Shutdown Command with confirmation

The confirmation message is displayed on the console. User inputs ‘y’ or Y’ to confirm the
operation or other keys for cancellation.

After finishing the operation, the console cannot receive user input. User needs to power
off/on test system to start the new test operation.
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4 Revision History

Revision Date Description
1.0 23-Jan-19 Initial version release
1.1 22-Mar-19 Add file size and total file information
1.2 16-May-19 Correct directory name and update overwritten feature
1.3 20-Apr-20 Remove power adapter cable from AB18
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