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AHCI PCle SSD-IP (APS-IP) TEF|FE

Rev1.2J 2016/03/03

ARF 1 AUKME Xilinx BEFHAR—F E KU DesignGateway 1t & AB16-PCIeXOVR 74 F42%{#->T APS-IPa7
DERBMELRIET HFIRICOVTEHBALIZLDTY . XTEITT AHCI PCle SSD ADT—REZTAAH—F
QRNYITFADNEETEET, —H(EIVT7IL-a2Y—IILRBICTTRANEEEZIERLET,

1 N—FOI7EE

A APS-IP TEZE#IHE T 5O U T DIREFEHL T,

1) ATEIZRIET S FPGA FR{fi £ 4Rk (KC705/VC707/ZC706/KCU105)

2) Xilinx 7R 52 (IMPACT/Vivado)& LU U7 )L -3 —)L-YITr I T 7EA 2 Ab—)LLT- PC

3) AB16-PCIeXOVR 7H T 2B LUt ER MDD ER A IET—T )L

4) Xilinx FHlirR—F{t/ED AC 72 T4

5) AB16-PCleXOVR 74 74 L4593 % AHCI PCle SSD (M.2 SSD M54 PCle ROYAAHEAT 5= D
E|MTITIDNWE)

6) FPGAR—FK& PC %KL FPGA 3745 L—230 957340 USB—J )L

7) FPGAR—K&E PCRAZEMHKLIYZIL- OV Y —ILEBIET HI=/RA4IOUSB—TJ L

micro USB cable for
FPGA programming

1-1: KC705 IZF115 APS-IP TEIRIE
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micro USB cable for
FPGA programming

mini USB cable for
Serial console

mico USB cable for
FPGA programming

p—

mini USB cable for
Serial console

GPIO LED[3:0]

1-3: ZC706 1=&1+5 APS-IP TEIRIR
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4 micro USB cable for
Serial console

TR

GPIO LED[3:0]

1-4: KCU105 28115 APS-IP TEIRIE
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2 N—FOIT7ETE

- B2TOERMN OFF IREETHAZLEMHRLET
- ZC706 R—FTOEMNIZE . E 2-1 D LS SW11="00000"¢tvkL JTAG A 5D PSav7445 L—
av el BIZE 2-2 D &S512SW4="01"ELT FPGA @ JTAG Fx—2% USB oD JTAG [ZERELET,

SW11

?1 gyl ol -

X 2-1: ZC706 R—F DI/ E SW11 % JTAG oD PS a4 L— 3 (ttybdd

1a: 10f~

o
2
o

uld-pz E?E.LI'"H -

AB16-PCIeXOVR 7 A TR B D ER S K7 —T ILEFENR 2-3DKIICACTRE TEANLDERES KL
T AB16-PCIeXOVR 74 72 IR—FEH KU Xilinx EEAR—FOEAICEHBLET,

Connect ATX power connector on adapter
cable which to AB16-PCleXOVR board

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

2-3: BRI —T IV T AC TH T2 DERZEFHEA—F & AB16-PCleXOVR 74 TRt #a
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- 2-4 D &S51Z. AB16-PCIeXOVR 74 T2 E R D ER s E (A)BID PCle Vv Xilink FHifirR— R & &%
LET, Fiz. PHT2ERD J5 (2T Pin#1-3 BB KU Pin#2-4 FIZDv2 /XU ybhEBALET,

: Two jumpers are inserted

PCle on FPG

- s ’
2-4: FPGA FHfirlR—F% AB16-PCleXOVR 74 A& SmmE (AVAIIC&E . J5 D 1-3 R& 2-4 BiES a—+

- AHCI PCle SSD #¥HTE (B)flM PCle Y4y Z##E#HELET

AHCI PCle SSD

i T ARALIaRaEEE AAAL bR s RLI AR
BE SO0 Spts (eorsady @

PCle on AB16-PCleXOVR _
2., . | I ?'lf o ”.f "E.""

P— o 1 o s =

2-5: AHCI PCle SSD % AB16-PCleXOVR 74 722 FE (B A | 45

- RAHAUSBH—TJILBLUPEI=USBY—TJIILOTEAZE Xilinx EHEiAR—KE PC RICiEHELET

LEVA

Mini USB for Serial console
2-6: USB y—J JLiES:
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FPGA :f{lifi—K & AB16-PCIeXOVR 72 TADEREZHALE T,
PC E£T TeraTerm 4> HyperTerminal & D) 7 IL-a2)—)L-Y I+ ERAEET,
=115,200, T—5=8 Ewb, /N T4=73L, RAbYTEYR=1 IZRELE T,

Power switch on AB16

2-7: FPGA §f{fih—K & AB16-PCIeXOVR PR AN EREIZ A

a) ZC706 R—RDFA . ISE A< R -FOVTEIE Vivado TCL S x/LEBIE. ALUR-FALINI%E
ready for_download_zc706 [ZEBELET, LT 2-8/ K 2-9 [ZRY K31 “zc706_APSIPTest.bat">

FAIWEETLET,

b ey TS LTCLL

e Administrator: ISE Desi
CosBilinx~14.6%I5E_DS>cd C:/veady_for_download_=c?B6
IC: ready_for_dounload_zc706 )[z.:?as_nPSIPTest .hat_l_

I

#“lcd Corready_for_download_=c?86
“|z2c?B6_APSIPTest .hat

2-9: Vivado 'W—JL ZC706 ADTE-T7AILDEHO—FK
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b) For KC705/VC707/KCU105 M54 . IMPACT H Vivado W—ILZEE->TR 2-10 / B 2-11 D &SIZEY
kJ7A4ILTFPGA 2OV 045 L—23 0 LET,

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

=P One Step SVF

=P One Step XSVF

.'i,. File Edit View Operations OQutput Debug Window Help ] =]f
CPEiXEEBXEmi 2 2mlils I
IMPACT Flows ~+08 x|
[ ma Boundary Scan
(=] SystemACE
=] Create PROM File (PROM ...
@ |=] WebTalk Data ol
xCTwx4aB85t
iMPACT Processes +O0&8 X apsiptest bit
Available Operations are:
=P Program
=) Get Device ID

1.:_% Boundary Scan |

2-10: iIMPACT [2&k% FPGA O D47 L—3>
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Wk A

Be Flos [ah Wik beh

VIVADO'

ﬁe

Edit Flow Tools Window Layout View Help :ch comm

iﬂ'i;ﬁmﬂhhxgl&'%mwﬂaywt - el
i r :_Hardnareﬂanagermnected )(I
N _
:.-Mo'&-l‘:--t-. M’thl Do Bl Pt @ i hadwe m’g‘“ sl ID_":u
. Hardware _ B autocomnect |

o =|i; EprE Recent Targets b

Fle Edt Flow Toos Window Layout Vew Hep
o eiEh X K3 5 ochutiayu A T YR
jhmm <xd] = mlmm il WS
3] Mmmmuwa-]w;iw

| Hardware — O 2 % | DebugProbes = 0Ow@ X

(AT E R MHE
| Name Status
= 0 localhost {1 Connected

probes fie that comesponds to the debug cores contaned
in the bitstréam programming file,

< o xin_teffDighent/2102033563084 (1) Open '
T TR ) | ot s bravean orogranmng e and donrioadt 1o
; U!ADC' TR 5; your hardware device, You can opbonally select & debug

Bustepm fle: | D:/APSIPTest/APSIFTest.bit Il=]
Debug probes file: =

|B‘ogrm |I Ea'nﬁu

2-11: Vivado [2&% FPGA OV J44'L— 3>
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- FPGAFHfi-R—K E®D LED D R4TIREZHERLFY . LED DEHEE TR 1ITRLET,

% 1: LED ®&
GPIO LED BAT SEUT
0 EEEENME 209N EELTONVELN) YR RAV AR TSN T
1/R AT LD IR EE TARILIREE
2/C PCle I5—%t&H EFEEME
3/L T—R-RN)I7ALTA—8 | EEHE
ZC706 KC705/VC707/KCU105

PL GPIO LEDS

2-12:EERAEER TS S 4 EVbD LED

- FPGA®MAar 745 L—av5E T3 %ELED[0]& LED[1]AYPCle ®#EAIE R SATLET . #LTLED[1]
HUGHEATL PCle MHIEAEE = TLTTE- L RTFLAIA—YHNASDATUREZIHTITONEIEERLET,
F1=.PCle M) REFERAK 2-14 DESIZAM - AZa—FRRIT BRI TIL-a>)—ILEIZK
TENFET,

ZC706 KC705/VC707/KCU105
PL GPIO L )i m———

| =

2-13: FPGA 22749 L—33 A 5E T L PCle DML E TR o1-F A TH LED 1REE
M COMG:115200baud - Tera Term VT ¥ COME:115200baud - Tera Term VT
File  Edit  Setup  Control Window Help File  Edit Setup Control Window Help
++++ Start APS-IF Test design [Mer = 1.1] +++ ++++ Start APS-IP Test design [Mer = 1.1] +++
Haiting device ready.... [Wait PCle Linkup Hait ing device ready....
Cla Gan3 Device Detect [ FCle speed = Gen3 PCla Ganl Device Dotect l PCle speed = Gen2
-= Hain nery [Mer = 1,11 --- ~-- Hain neny [Mer = 1.11 ---
[0] = Ident ify Device Main menu to select [0] ¢ Identify Device
[1] = Hrite 530 operating command [11 = Hrite 530
[2] : Read 83D ﬁE] : Read 530

= |

2-14: FPGA Y740 L—23V B LU PCle #EAEE T H# D YT IL -0 Y —)LETR
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3 TAMAZa—
3.1 Identify Device

AZa—MD'0OEEIRTHIET.AHCI PCle SSD [ZxtLT IDENTIFY DEVICE Ov > KR H{TTEET, D
AZa1—%#ETTHESSDDEEMNAVY—ILEICRTEINET,

¥ COMG:115200baud - Tera Term T ==

File  Edit Setup Control Window Help

e+ Tadsnt it Davi locted ++ Disk capacity after completa
0 Capacitye 25010R1 IDENTIFY DEVICE command

]—-- Hain nenu [Mer = 1.01 ---
i[l]] : Identify Device

[11 = Hrite 330

[2] = Read 350

3-1: IDENTIFY DEVICE A=a—@QE {75 Rl

3.2 Write SSD

AZa1—0'1%EIRT HET,.AHCI PCle SSD IZHLTTA AR EREITTEE Y, cDA=1—TIE3
DDINTGA—=BANERDHONFTT

- Start LBA: SAL-aTURFDRABEIZ-TRLUR (1 £932=512/31}F)
- Sector Count: SAL-aATURDEI5E
- Test pattern: SSD 254+ T BT —2DT R INF—2 T—R 1N 3= (X 4 FEFEEMNDEIRTES

2EYRAUTYUARI 32E YT OIAEIL A —IL O, A —IL 1

M COMB:115200baud - Tera Term T o] ] ]

File Edit Zetup Control Mindow Help

Hrite data selected ++
nter Start LEA = 0 - Ox10CF3ZAF =»

nter Sector Count = 1 - DxI0CF3280 = |n=<1nnnnnn Input from user
E%EEEEd Fattern [01Inc32 [110ec3? [21HTT] 11 =>E

otal = BIGB] , Tine = 6802[ns] , Transfer speed = 1262[HB/s]| Output performance

]“- Hain nenu [Ner = 1.01 -—
1[|]] : Ident ify Devica

[11 : Hrite 350

F] : Read 550

3-2: Write SSD A=a—@D/\TA—R A N EETHREH

32 ITRTEIIZETDANNGA—ENEHN B EIZSACEMELRIBLET ., T—2DS/ETH. H
FO0-9NaAVY—ILEICIERTR RSN, A UREENEATNDZEZRLET OV URERITORERIZSA
MO RETBENDERE/NTF— I ANHEINRTINETT,
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3-3~[ 3-5 [FA—FHSENEANNH=BEDITS— Ayt—T%RLET, “Invalid input’®d Ayt
—IAavyY—LEIZRREN, AVXURERELAY - Az —TERLET .

¥ COMS6:115200baud - Tera Term VT =8 EcE ="k

File Edit Zetup Control Window Help

Hrite data zelacted +++ a
nter Start LBA : 0 ~[B0CF326F] =>| 1420000000 | Out-of-range address
nvalid input

-= Hain neny [Mer = 1.01 -—-
[0] = Identify Davice

[1] : Hrite 530

[2]1 = Raad 550

3-3: GBIV B/MEIETELI-BE

s

W COME:115200baud - Tera Term VT ==

File Edit Zetup Control Mindow Help

Hrite data selected ++
nter Start LEA = 0 - Ox10CE32AF => 0

nter_Seu;tm' Count 2 1 - =»| 0x10CF32B1 | Qut-of-range length

: Ident ify Devica

: Hrite 350
: RBaad 350 -
3-4: B E OB EIEELIZIZE
¥l COME:115200baud - Tera Term T = Een
File  Edit Setup Control Window Help
Hrite data selected ++ %

nter Start LEA = 0 - Ox10CF32AF =» 0

nter Sector Count = 1 - Ox10CF3ZE0 => Ox1000000

electad Pattern [01Inc3? [110ec32 [21A11.0 [31A11.1 =>|_4—_| Qut-of-range pattern
Irwalid input

== Hain nerw [Yer = 1.01 -—-
[0] & Identify Device

[11 = Hrite 550

[2] = Read 350

3-5: NG T AL/ 3—VEIEELI-HE
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3.3 Read SSD

AZa1—MD'2%FEIRTHET, AHCI PCle SSD (TR LT —F-av o REHRITTEEXT, COA=Z1—TIE3
DDINGA—BANERHLONFET,

- Start LBA: J—F-a9URDOREBEIR-TRLR (1 2942=512 / 1)
- Sector Count: )—R-av o RDEo53#%
- Test pattern: SSD Mo —FLIz=T—RERYTFAST BT AN ING—2  T—3- /83— [F

FARLIE=T =2 13—V ZEDhEBIRELHSD. TAFERILL32E Yk
ADYABIL B2E YR TFTHOUABRIL A —IL 0. A —)IL 1 DAFEEEHDIER

-

¥ COMG:115200baud - Tera Term T ==
File Edit Setup Control Window Help

ot Regd dathEEIEEtEdn?EcFazﬂF

nter Start =0 - O =

Enter Sector Count : 1 - 0x10CF3280 =5 P-1000000 SHERE Sy tiinr
Balected Pattern [01Inc3? [110ec3? [2IATT T A1l 1 =>E]

12
otal = BIGE] , Tine = 38810ns] , Transfer speed = 2213[HB/c]| Output performance

== Hain nenu [Mer = 1.0]1 -—-
[0] & Identify Device

[11 = Hrite 530

[2] = Read 350

¥ i
3-6: Read SSD A=a—MN/\TA—R AN EETHREH

SALDTARERBKRIZ, ETDAANGA—EIBNENGHEEIT—FEBELNRBLES . T—2DU—FEST
FLOHFO 0-9 NIV — L EIZIERFREN, ARV FBMENEA TSI EERLEY AYURERTORR
[SU—FEETT R RITRRMNDEE /DA —Y AN HEESNRTEINETS,
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7

¥ COMG:115200baud - Tera Term T ==
File Edit Setup Control Mindow Help

+++ Road data selected +++

Enter Start LBA = 0 - O«10CF32AF =» 00

Eriter Sector Count @ 1 - Ow10CF32E0 =» 0x1000000
Belected Pattern [01Inc32 [110ec32 [2IA11.0 [31A11.1 =» 1

oa

erify fail

1zt Error at Bute Addv = Ox00000000 Varlfy fail without
Expect Data = [wFFFFFFF_FFFFFFFD_FFFFFFFE_FFFFFFFF cancel operation
Foad Data = [=00000003_00000002_00000001_0o000000

Frezz any key to cancel operation

Total = B[GE] , Tine = 38800ns] , Transfer speed = 2213[HB/=]

= Hain neny [Yer = 1.0]1 -—
[01 : Identify Device

[11 : Hrite 550

[2] = Read 550

3-7:)—FBANYIFATIS—NREAELIA)—FATET I 5ETHELI-IGE DR H

¥ COMG:115200baud - Tera Term T ==
File Edit Setup Control Mindow Help

+++ Road data selected +++

Enter Start LBA = 0 - O«10CF32AF =» 00

Eriter Sector Count @ 1 - Ow10CF32E0 =» 0x1000000
Belected Pattern [01Inc32 [110ec32 [21A11.0 [31A11.1 =» 1

erify fail

1zt Error at Bute Addv = Ox00000000 Verify fail with
#pect Data = OWFFFFFFFC_FFFFFFFD_FFFFFFFE_FFFFFFFF | o, i
aad Data = [=00000003_00000002_00000001_0o000000 ke

resz any key to cancel operation
parat ion iz cancelled
leaze rezet systen before start new test

-= Hain nerw [Yer = 1.01 —
[01 : Identify Device

[11 : Hrite 550

[2] = Read 550

3-8: Y—FRARYIFA TIS—HRELI—FNT v L EERLIIGE DIERH

3-7 EE 3-8 (AN TFATIS—HRELIHIZRLET, “Verify fail’ DAy t—UNIS—HETRL R,
HHE. V—FELELICRRINET, COGEI—F(IANF—ANETIZET)—RENMELZTERT ST
EDTEFTHN, F—ANEE T (T —FREDTETEFOILEARETT . FZLU—FEIMEZEF—AANIZ&K
Yo LT=15E . TD%WT AB16-PCIeXOVR A T2 LD yb-RAVER T LU AT LEBEE T 50
EAHEIDTEIELTLESLY,
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