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AHCI PCle SSD-IP (APS-I1P) Demo Instruction

Revl.3 21-Oct-16

This document describes the instruction to run APS-IP demo on Xilinx development board and
AB16-PCleXOVR board. The demo is designed to write/verify data with AHCI PCle SSD. User
can control test operation through Serial console.

1 Environment Requirement

To demo APS-IP on Xilinx development board, please prepare following hardware/software.
1) Supported FPGA Development board (AC701/KC705/VC707/ZC706/KCU105)

2) PC with Xilinx programmer software (iIMPACT/Vivado) and Serial console software

3) AB16-PCleXOVR board + power adapter cable from AB16 delivery set

4) Xilinx Power adapter

5) AHCI PCle SSD connecting to AB16-PCleXOVR board

6) micro USB cable for programming FPGA between FPGA board and PC

7) mini/micro USB cable for Serial console connecting between FPGA board and PC

AHCIPCle SSD

micro USB cable for
FPGA programming

* mini USB cable for
° |, Serial console

M

o

Figure 1-1 APS-IP Demo Environment Setup on AC701
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Figure 1-3 APS-IP Demo Environment Setup on VC707
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Figure 1-5 APS-IP Demo Environment Setup on KCU105
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2 Demo setup

1) Power off system.

2) For ZC706 board only, set SW11="00000" to configure PS from JTAG and set SW4="01"
to connect JTAG with USB-to-JTAG interface, as shown in Figure 2-1 — Figure 2-2.
5Wi11
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Figure 2-1 SW11 setting to configure PS from JTAG on ZC706 board
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Figure 2-2 SW4 setting to use USB-t0-JTAG on ZC706 board

3) Connect power adapter cable from AB16-PCleXOVR delivery set to power connector on
FPGA board, AB16-PCleXOVR board, and Xilinx power adapter as shown in Figure 2-3.

Connect ATX power connector on adapter

Xilinx Power
adapter

Connect PCle power connector on adapter
cable which has 2-line to FPGA power adapter

Connect PCle power connector on adapter
cable which has 4-line to FPGA board

Figure 2-3 Connect power adapter cable to FPGA board, AB16, and Xilinx adapter
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4) Connect A Side of PCle connector on AB16-PCleXOVR board to PCle connector on Xilinx
development board, as shown in Figure 2-4. Also check that two mini jumpers are inserted
at J5 connector on AB16.

. Two jumpers are inserted

RESET SW

Figure 2-4 Connect PCle connector between AB16 and FPGA board

5) Connect AHCI PCle SSD to B Side of PCle connector on AB16-PCleXOVR board.

AHCI PCle SSD

T AT PIPTE YTy i
R a0 wpis (o tAsgs W

PCle on AB16-PCleXOVR

™ L 'E Iﬁi --r’r":

L

Figure 2-5 Connect AHCI PCle SSD to AB16 board

6) Connect micro USB cable from Xilinx development board to PC for JTAG programming,
and connect mini USB cable from Xilinx board to PC for Serial console.

Micro USB for JTAG programming

Mini USB for Serial console
Figure 2-6 USB cable connection
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7) Power on FPGA development board and AB16-PCleXOVR board.

Power switch on AB16

Power switch on FPGA board

= T—

Figure 2-7 Power on FPGA and AB16 board

8) Open Serial console such as TeraTerm, HyperTerminal and set Buad rate=115,200
Data=8 bit Non-Parity Stop=1.

9) Download bit file or bat file to configure FPGA and firmware.
a) For ZC706 board, open ISE command prompt or Vivado TCL shell, change current
directory to ready for_download_zc706, and run zc706_APSIPTest.bat, as shown in
Figure 2-8 and Figure 2-9.

C:vKilinxs14.6~ISE_DS>cd C:/ready_for_download_zc?86 -~ Gﬂtzlready_fﬂr_dﬂwnload directory

:sready _for_download =c786 )tzc?BE_FIPS IPTest. hatH Run script file to download bit and elf file

:i.uaduz cd C:rready_for_download_zc?86 -> Go to ready for download directory
ivadox| 2c786 APSTPTest bat }——= Run script file to download bit and elf file

Figure 2-9 Command script for download demo file to ZC706 by Vivado tool

b) For AC701/KC705/VC707/KCU105 board, use iMPACT or Vivado tool to program bit
file, as shown in Figure 2-10 and Figure 2-11.

21-Oct-16 Page 6



dg_apsip_instruction_en.doc

"' File Edit View Operations Output Debug Window Help
DPE XRDEXnNDi 0,8
MPACTFlows  « 0O & X|
 ma Boundary Scan
(=] SystemACE

2] Create PROM File (PROM ...
¥ |=] WebTalk Data Bl

®CTwxaB85t

MPACT Processes = 0O & X| apsiptest bit

Available Operations are:
=p» Program

=P Get Device ID -AOTAT S1Ierae

=P Get Device Signature/Usercode PI C'f.:_"l 4 BlltLCCded
=P Read Device Status
=P One Step SVF

=P One Step XSVF )

Boundary Scan |

Figure 2-10 Programmed by iMPACT
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10)Check LED status on Xilinx development board. The description of LED is follows.

GPIO LED ON OFF

0 Normal operation Clock is not locked or reset button is pressed
1/R System is busy Idle status

2/C PCle Error detect Normal operation

3/L Data verification fail | Normal operation

Table 2-1 LED Definition

AC701 ZC706 KC705/VC707/KCU105

F

P10 LEDS PL GPIO LEDS

1S -
M IUE LI
*_1 -

Figure 2-12 4-bit LED Status for user output

11)After programming completely, LED[O] and LED[1] will be ON during PCle initialization
process. Then, LED[1] will be OFF to show that PCle completes initialization process and
now system is ready to receive command from user. PCle speed will be displayed on the
console before Main menu, as shown in Figure 2-14.

AC701 ZC706 KC705/VC707/KCU105
a0 © | U

LG ™ Se e by e B gy
Figure 2-13 LED status after program configuration file and PCle initialization complete
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File Edit Setup Control Window Help | File Edit Setup Control Window Help
A+ Start APS-IP Test design [Mer = 1.2]1 ++++ Lﬂ Start APS-IP Test design [Ver = 1.2] ++++
||-Ialt ing device ready.... I Wait PCle Linkup Laii ing device ready....

le Gen? Device Detect | PCle speed = Gen2

IFEIE Gend Device Detect I PCle speed = Gend
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Figure 2-14 Main menu after program configuration file and PCle initialization complete
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3 Test Menu

3.1 Identify Device

Select ‘0’ to send Identify device command to AHCI PCle SSD. When operation is
completed, SSD capacity will be displayed on the console.

4 COMS - Tera Term VT e
File Edit Setup Control Window Help

H+ Ident ify Device selected +++ Model number and Disk capacity after
Eudel Hunber : SAHSUNG HZHPYZSSHOGL-00000 | compilete IDENTIFY DEVICE command
30 Capacity= 256[GB]

== Hain nanu [Mer = 1.2] -—
[0] = Identify Device

[1] z Hrite S5O

[21 = Fead 550

-

Figure 3-1 Result from Identify Device menu
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3.2 Write SSD

Select ‘1’ to send Write command to AHCI PCle SSD. Three inputs are required for this

menu.

1) Start LBA: Input start address of SSD in sector unit. This input can be decimal unit or add
prefix “0x” for hexadecimal unit.

2) Sector Count:

Input total transfer size in sector unit. This input can be decimal unit or add

prefix “0x” for hexadecimal unit.
3) Test pattern: Select test pattern of test data for writing to SSD. Four types can be used, i.e.

32-bit increment,

32-bit decrement, all 0, and all 1.

M COMS - Tera Term VT Lo | Bt
File Edit Setup Control Window Help

A
A+ Hrite data selected +++

Enter Start LBA = 0 - Ox10CF32AF =>{0

Enter Sector Count : 1 - Dx10CF3280 =5 [hpngogg] "Mt from user

Gelected Pattern [01Inc3? [110ec3? [2IHLL U [3THI_1 =>{:]
1,547 6B

57502 G

31.250 GB
32.501 GB
33.738 6B Output performance

Total = 34[GE] , Tine = 27[2] , Tranzfer speed = 1249[HB/:] |

=== Hain nenuy [Mer = 1.21 —
[01 : Identify Device

[11 = Hrite 530

[2] = Fead 350

-

Figure 3-2 Input and result of Write SSD menu

As shown in Figure 3-2, if all inputs are valid, the operation will be started. During writing
data, number 0-9 will be printed out to the console to show that system still be alive. Finally,
test performance with the size and time usage will be displayed on the console.
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Figure 3-3 — Figure 3-5 show error message when user input is invalid. “Invalid input”
message will be displayed on the console, and then return to main menu to receive new
command.

. COMS - TeraTerm VT Eﬂﬁ

| File Edit Setup Control Window Help

Hrite data zelact

H —
BA = 0 -iﬂxiﬂtFiﬁlEHFi:}iﬂxidci?'M Out-of-range addrass

- Hain nenu [Mer = 1.2] —-
[01 = Ident ify Device

[1] z Hrite S50

[21 = Fead 550

Figure 3-3 Invalid Start LBA input

§ COMS - Tera Term VT ESNEERTST

File Edit Setup Control Window Help

rH Hrite data zelected ++ I:
Enter Start LBA : 0 - O<10CE3ZAF => 0 '

Enter Sector Count @ 1 - w=> Ox20000000 | Qut-of-range length

Inwalid input

=== Hain nenu [Mey = 1.2] -——
[0] ¢ Identify Davice

[1] = Hrite S50

[2]1 = Fead 550

Figure 3-4 Invalid Sector count input

& COMS - TeraTerm VT Eﬂﬂ

| File Edit Setup Control Window Help

Hrite data selected +++ -
nter Start LBA : 0 - O=10CF326F => O

nter Sector Count = 1 - Ox10CE3260 => Ox4000000

elected Pattern [01Inc32 [110ec32 [21R11_0 [31R11_1 =}E Out-of-range pattern
Irmalid input

-= Hain nenu [Mer = 1.2] —

[0} = Identify Device

[1] = Hrite 550 B
[2] = Fead 350 o

Figure 3-5 Invalid Test pattern input
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3.3 Read SSD

Select ‘2’ to send Read command to AHCI PCle SSD. Three inputs are required for this

menu.

1) Start LBA: Input start address of SSD in sector unit. The input can be decimal unit or add
prefix “0x” for hexadecimal unit.
2) Sector Count: Input total transfer size in sector unit. The input can be decimal unit or add
prefix “0Ox” for hexadecimal unit.
3) Test pattern: Select test pattern to verify data from SSD. Test pattern must be matched
with write test. Four types can be used, i.e. 32-bit increment, 32-bit decrement, all 0, and all

1.

< = |
COMS - Tera Term VT |'=*'E'L-£'f-i

File Edit Setup Control Window Help

A+ Boad data zelected +++ ~

Enter Start LEA = 0 - D=10CF32AF =3 in fram user
Enter Sector Count @ 1 - Ox10CF3IZED = M_Mﬂﬂmﬂ{l put

Balacted Pattern [01Incd2 [110ec32 [2IRTID il 1 =)m

2.213 G

4,428 GR

28.781 6B
30.997 6B
33.212 6B

Total = 34[6E] , Time = 15[z , Transfer speed = Z714[HB/s] | Output performance

== Hain neny [Yer = 1,21 -—
[0] = Identify Device

[11 : Hrite 550

[2] = Read 350

Figure 3-6 Input and result of Read SSD menu

Similar to write test if all inputs are valid, the operation will be started and test performance
will be displayed when end of transfer. “Invalid input” will be displayed if any input value is

out-of-range.
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B COMS - Tera Term VT EET

-

File Edit Setup Control Window Help
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Belected Pattern [01Inc32 [110ec32 [2IA11.0 [31R11.1 => 1

arify fail
Azt Error at Bute Addv = Ow00000000

wpact Data = (WFFFFFFFC_FFFFFFFD_FFFFFFFE_FFFFFFFF | Verify fail without
ead Data = [1=00000003_00000002_00000001_00000000|  cancel operation
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2.214 B

4.429 GB

31.002 GB

33.213 GB
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== Hain neny [Yer = 1,21 -—-
I[IZI] : Identify Device

{11 : Hrite 550

[2] + Read 550

Figure 3-7 Data verification is failed, but wait until read complete

i COMS - Tera Term VT T

File Edt Setup Control Window Help

- Boad data zelected +++

Enter Start LBH = 0 - OxA0CF32AF = 0

Enter Sector Count @ 1 - Ow10CF3ZE0 =» 0=4000000
Belacted Pattern [01Inc32 [110ec3? [2IAL11_0 [3IA11.1 =+ 1

arify fail 3
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Expect Data = D«FFFFFFFC_FFFFFFFD_FFFFFFFE_FFFFFFFF| cancel operation
Read Data = 0«00000003 00000002 00000001 00000000
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== Hain nenu [Mer = 1.2]1 -—
[01 ¢ Identify Device

[11 : Hrite 550

[2] = Fead 350

-

Figure 3-8 Data verification is failed, and press key to cancel operation

Figure 3-7 and Figure 3-8 shows the error message when data verification is failed. “Verify
fail” message will be displayed with error address, expected data, and read data. User can
press any key to cancel read operation or wait until all read process complete. “RESET”
button should be pressed to restart the system when user cancel the operation.
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4 Revision History

Revision Date Description

1.0 25-Sep-15 Initial version release

1.1 17-Feb-16 Support KCU105 board

1.2 1-Mar-16 Add PCle speed information

1.3 21-Oct-16 Support AC701 board
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