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

Revl1.1J 2016/07/14

ARF 1 AUKME Altera REFHER—FE KU DesignGateway 1t & AB16-PCleXOVR 74 74%#>T APS-IPa7
DEMEMEERIIT DFIEICOWTERBALZEDTY ., ATEIZT AHCI PCle SSD ADT—REZFAHOI—F
&R I7APNERTEET, 2—HFIE Niosll AR - )LBHBIZTTFRAMNIERIERLET,

1 N—FH9I7EE

A APS-IP TE% ArriaV GX RA—ABAFEE v ArriaV SoC BF T vh+® Arrial0 SoC FAFE v TEET
T BE=OIZIFLTOBEZEFEL TS,

1) ArriaV GX RA—4BFEFvhE =X ArriaV SoC BAFFvhE-IE Arrial0 SoC BIFEF vk
2) Quartusll 70457 & Niosll ARz )LEA 2 AM—)LLTE= PC
3) ArriaV GX R2—4HH+ VD i54E AB16-PCIeXOVR 7A 7B LU BRDERE DRy —T L
4) Altera sHfi v tED AC 74 T4
5) AHCI PCle SSD (M.2 SSD D154 PCle RAVRANEAT -0 DERTZ TANNBE)
6) FPGA %2744 L—>3arL Niosll ARV EEITTE-HD5—T )L
- AriaV GX RA—4RAFEXVrDIHFE USBB 21T -r—J )L
- ArriaV SoC EFYrDIZE USBE=BA(T-r—J )L
- Arrial0 SoC FFFvbDHEE USB v/ yA-—J)L

AHCI PCla 58D

-

RESET SW

Power adapter cable

Power connector Tﬁ |
of Altera adapter J |

i Ia
— 1

USB Cable for JTAG

programming and
T JTAG UART

_

Power connector
from PCla3ub board

GPIO LED

"-..______ _'_r_'-'-'.-
1-1: ArriaV GX R 2—42BFE X v ZH(+5 APS-IP TEIRIE
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S,
£

&% Power connector
of Altera adapter

USB mini Cable for
JTAG programming
and JTAG UART

1-2: ArriaV SoC BiF Xy ZHI+5 APS-IP TEERE

AHCI PCle 58D

(Gen3) I = [ DU cr .

USE micra Cable for
JTAG programming
and JTAG UART

Power connector
of Altera adapter

Arriaid SoC Development Board

1-3: Arrial0 SoC BFE+XvhZH1+5 APS-IP TEIRE
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2 N—FOIT7HE
21 PCledty b7y
a) AB16-PCIeXOVR @ > 1= ArriaV GX R4 — A2 RHExy DY F7 v T

- 2TOERIN OFFIRETHALEHERALET.

- AB16-PCIeXOVR t BDERDIET—TILIZTTSH 5 —T L% FPGA R—KDEBRIARIZIIERELE
.d—

- BREMES—TILO ATX AR5 —T L% AB16-PCIeXOVR 74X TRIZHEHKLET

- Altera FlAR—KFED ACTHE T2 ERDIET—TIVINER LD D v I IHEHGLET

Connect ATX power connector on
PCleSub board to AB16-PCleXOVR board

i Connect Altera Power adapter
'to PCleSub board

Connect power connector on
PCleSub board to FPGA board

2-1: BRI —T L DS
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- 2-2M&51Z, AB16-PCIeXOVR 74 T2 E R D &R du E (A)BI D PCle V7 < Altera iR — & 4%
LFET, Fiz. 7HTRERD I5 2T Pin#l-3 MB KUY Pin#2-4 FIZDv /-y Ei@ALET,

Two jumpers are inserted

RESET SW

Pin#? Pind

2-2: FPGA §HifiZR—F% AB16-PCleXOVR 74 72 mm(A)BIIZEE . J5 D 1-3 @& 2-4 EESa—+

- AHCI PCle SSD #*HTE (B)IMD PCle V4 yhIiEHELET,

AHCI PCle SSD

- FEERARTRTN i
B ey SRS (80 LAl B

PCle on AB16-PCleXOVR
L = T L B 1;{: 3 I }i y r’lr £l

T W T TRy /
.

L

o

le SSD & ABlG-PCIeOVR 7A 72 EEB)EIIZEE

2-3: AHCI PC

- JTAG Z7O4S LB LU Niosll avoR - z)LAIZBAALT USBYy—TJ LT FPGATR—RE PC EiEELE
j—-

2-4: USB r—7J )L D&k
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- FPGA Ef{filR—K & AB16-PCIeXOVR 7H 7ANEEEEALET,

' ON Power switch on FPGA board
ON Power switch on AB16

2-5: FPGA iR —F & AB16-PCleXOVR ZA 72D EIREHZ A
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b)PCle Jb— k = AR B Z{F 7= ArriaV/Arrial0 SoC B x v FDty +r7 v T

- E2TOERBRMN OFF RETHLHILEHERLET.

- Altera FHlirR—F A ED AC 74 4% HBAR— RIS LE T

- AHCI PCle SSD #&HfifR—F D PCle a2 IZ#E#LET
(GE:ArriaV D154 PCle Gen2, Arrail0 M54 PCle Gen3 £ THHR—ILETY)

- JTAG RS SLBLU NiosllavUR-2z)LAIZUSBIZBAA4F/USB R A0 —TJ JLTFPGAR—
F&PCZEERLET

AHCI PCle SSD

PCle root connector
on FPGA board

- _I| ;;- -:.l 4
- H IH

USE mini cable for JTAG
Programming and JTAG UART

PCle root connector
on FPGA board

USB micro cable for JTAG
Programming and JTAG UART

2-7: AHCI PCle SSD &

Arrial0 SoC %#‘y D iESE
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- FHER—FOERERALEY

2-9: Arrial0 SoC BT vFDERIRA
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2.2 FEA—Foty r7y S

- 2-8 2R T &£5I1Z Quartusll A5 5<% {FE>T APS-IP §Hfi A SOF 774 /L%:&IRL FPGA #1027«
FJL—avlEFzY

8 Programmes - CiPat/APS/Altera/ APTIPTe st ASSOC sltera/APSIPtest - APSPtest - [Chain Lcdf® |- k]
Fle it Wiew Processing  Tools  Window Hep B )
[ rarcre St | st tsstertt [Us21] Mode: (114G | Frogess: 1007% Succesehl)

Enable real-time [P to allow background programesandg (For MACC TT ard MAX ¥ devices)

File Denice Chisehsum Lisercods Program] Verify Blank- Eximire Satirity  Erase 150 IP5 Fia
Corbpre eck m awe
b = ChOnE > SOCNMHES COO00000 L
[outpuk_Fles/APSIPtest 5ol |SASTFOSEIF40 CEOCFEBL DSOCFER) =

[ % Ao ootect, | | | <ot SMEZI0E COON0000 arone >
| K Dele2e
[ & nddrie
(i3 :hange Pl i ;

5B Save
| i Add Devco =
0
[ Fpown

2-10: Quartusll A5 5%IZ&d FPGA D745 L—3ay

- Nlosll <R -z )LEBE nios2-terminal AX U REETLET . IP DWEEATTIEEK 2-9 D LS
[TA - A=a—DRRENFET,

- DRTLOWEAE G (F"Waiting device ready’ Ay t—U NRRESNET,

- PCle Y2l - 79T T 5EPCle Gen3/2/1 Device Detect’ D Ayt—IU M) U H&EEIZIGLTRT
INEY,

- FLTAM Y Ao a—hARRENIA—FHASDATUREZ FF TN BEESIZHYET,

[N /cygdrive/c/altera/16.0 -10] x|
filtera Mios2 Command Shell [GCC 41 il
Version 16.8,. Build 211

! nlus!—termlna! Eomman! script

nicsZ-terminal: connected to hardware target wusing JIAG UART on cable
nioz2-terminal: “"USB-BlasterIl [USB-11", device 1. instance B
nioz2-terminal: <Use the IDE stop button or Ctrl-C to terminatel

++++ Start APS—IP Test design [Uer = 1.11 ++++

llaiting device ready.... Boot message

Cle Gen3 Device Detect

——— Main menu [Wer =1.11 —

[AB]1 : Identify Dewvice

[11 : Write SSD Main:Mnu

[2]1 = Read 55D

1] |

2-11: Niosll Terminal B[
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- FPGAEHfilR—K £ LED O mATIKEEZFESELE T, LED DEEZ TE 2-1 ITRLET,

F 2-1:. LED ;"f_%;

LED RAT JELT
0 IEEBE IRV NEELTLNELN) Yk -REVAH TSN
1 DRAT LHEIEIREE TARIVIREE
2 PCle T5—%#H IEEBME
3 T—2RN)IJ7ATEHA— | EEE

ArriaV Starter Kit ArriaV SoC board Arria10 SoC board

2-12: HEIREEERTTH 4 EVED LED

- FPGAMIaYI745L—arm5ET 3 5&LED[0]& LED[1]AYPCle D#NHAL R mATLET . ZLTLED[1]
HUEITL PCle A¥EMEEE TLTCT BV RATLANA—YLSDATUREZ(THIToNDEFRLE
ED

ArriaV Starter Kit ArriaV SoC board Arrial0 SoC board

L0, \DpQaouT

2-13: FPGA O 7449 L—3a3VhE T L PCle O #IEE E TR bHo1-EF 2 TP LED JKEE
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3 TAMAZa—
3.1 Identify Device

A=a—M'0%EIRTHZET, AHCI PCle SSD IZxL T IDENTIFY DEVICE v KR HTTEET, D
A—a1—%ETTHESSDDBEENIAVY—ILEIZRERTEINET,

[N /cygdrive/c/altera/16.0 I -|0Of x}
+++ [dentify Device selected +++ S5D Capacity =i

8D Capacity= 25B8[GE]

output from IP

—— Main menu [Uer = 1.11 —
[A]1 : Identify Device

[11 = Write 85D

[2]1 = Read 88D

4| | 4 77
3-1: IDENTIFY DEVICE *=a—®E1T#5 25l

3.2 Write SSD

A=a—D'VEERT HIET. AHCI PCle SSD IZHLTIAh-aY R ERKITTEE T, CDA=2—TIE3
DDINFGA—BANEROLNFET,

- Start LBA: FAh-aAXUROREEI 2 TRV R (1 £95=512 /31 F)
- Sector Count: SAL-avURDEI4H
- Test pattern: SSD [Z54h 33T —2DTRMINF—2 T—R- 13— (X A TN LEIRTED
BR2EYR AV DA EI B2EYRTIIAVBIL A= 0. A= 1
W /cygdrive/c/altera/16.0 d = 10| %}
Enter Start LBA & 0 - GxiDCF32F =>[@] -
nter Start H — Bx =
nter Sector Count : 1 — anncmznag xinaonaa) '"Putfrom user
elected Pattern [@1Inc32 [11Dec32 [2]ATI_@ A1l 1 =>[8 ]
12345
Total = B8IGB]1 ., Time = 6875Ims1 , Transfer speed = 1249[MB-s1 |
—— Main menu [Ver = 1.11 — Output performance
[A]1 = Identify Device
[11 : Write SED
[21 : Read SSD
1] | 3 57

3-2: Write SSD A=a2—MD/\FGA—R A HEE{THE R

32 [ZRTEIIZETDANNGA—EINENRIBEICSAEMENRIIELET ., T—2DSAMETH.,
FO0-9NAVY—ILEICIERTREN, AaXVFEBENHEATNDIEZRLET aAVURERITOREIZSA
ML RETEBINSEE /NN T+ —IU AN HEINRTINET,
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3-3~H 35 [FA—IoBNEANDHHZBED IS — AytE—CFRLET, “Invalid input”d Ayt
=oALV —)LEIZRREIN, ATUREREHLAS Y - A= 2 —(CRIBLET,

W /cygdrive/c/altera/16.0 L _IDIEI
S ——— 2]
+++ Write data selected +++

[Enter Start LBA : @ — Bx1DCF32AF > |Ax2000AAAA | Out-of-range address =
Invalid input

——— Main menu [Uer = 1.11 —
[al1 :

: Identify Device
[11 = Write S5D
[2]1 = Read 55D
- -
4| | A B
3-3: BN BHIR O EREFIEELIZHE
W /cygdrive/c/altera/16.0 L _IDIEI
P == 3]

+++ Wprite data selected +++
Enter Start LBA - B — Bx1lDCF324F => A

nter Sector Count : 1 — [Bx1DCF32BB |=> [Ax1dcf3IZbl | Out-of-range length
Invalid input

—— Main menu [Ver = 1.11 —
[A]1 = Identify Device
[11 = Write 85D

[21 Read S5D

4| | b
3-4: B IABEIRELI-GE

W /cygdrive/c/altera/16.0 L _IDIEI

== =

+++ Write data selected +++
Enter Start LBA - B — Bx1DCF32AF => A =
nter Sector Count @ 1 — Bx1DCF32BA => Bx1B8A8888
Selected Pattern [B1Inc32 [11Dec32 [21A11_68 [31A11_1 =>[§7
Invalid input o
Out-of-range pattern
—— Main menu [Ver = 1.11 —
[A]1 = Identify Device
[11 : Write S5SD
[2]1 : Read SSD

4| | A5
3-5: BYIET A N\I—LFIEELIEEE
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3.3 Read SSD

A=a—M'2%ERTHIET. AHCI PCle SSD IZRLTY—R-aTURERITTEE T, CDA=2—TIE3
DDINFGA—BANEROLNFET,

- Start LBA: )—F-a<URDORIREYIR-7RLR (1 £9%=512 /314F)
- Sector Count: —R-av ROt o45%
- Test pattern: SSD Mo )—FLf=T—R2ERYTFASHTAN INI—2  T—H- 13— (F

AN =T =2 NNE—UZEDhERZBLELNHD. SARERLL 32 E Y-
AVD)AURIL B2 EYR-THOVAURIL . A—IL 0. A —IL 1 DAFEEEH 5EIR

W /cygdrive/c/altera/16.0 i ;lglﬂ
B

+++ Head data selected +++

nter Start LBA : B — Bx1DCF32AF => Input from user

nter Sector Count : 1 — Bx1DCF32B8 =7 [Bx1A000AA e
elected Pattern [@1Inc32 [11Dec32 [2]ATI_@ Al1.1 =>[8]

12

otal = BIGB]l ., Time = 3912[ms] ., Transfer speed = 2195[MB/s]

——— Main menu [Ver =1.11 — Output performance
[A]1 = Identify Device

[1]1 = Write EED

[21 : Read SSD

“| | A5
3-6: Read SSD A=a—MD/N\FGA—F AN EEITHEHI

FAEDTARERBRIZ. ETDAANGA—ENEDGEGEEIT) —FEEALRIBLES . T—2DU—FET
B HFD 0-9 ALY — )L EIZIBERR RSN, AV RFHENEA TSI EZRLET IV FEITORE
[Z)—F8EaT R RITRRNDERE /N T —I VAN HEEINRRENET,
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EW /cyadrive/cjaltera/16.0 g -|0] x}
+++ Head data selected +++
nter Start LBA : B — Bx1DCF3I2AF => A
nter Sector Count @ 1 — Bx1DCF32BA => Bx1B8080806
elected Pattern [B1Inc32 [11Dec32 [21A11_8 [31A11_1 => 1
erify fail e =
st Error at Byte Adde - BxBOPOADAA Verify fail without cancel
xpect Data = BxFFFFFFFD_FFFFFFFD_FFFFFFFF_FFFFFFFF
ead Data = BxAABAARAZ _AARABAAZ _BEARBAEHE_RBBRanan
ress any key to cancel operation
12
otal = 8IGB] . Time = 398%[m=]1 . Transfer speed = Z197[HB-=1
—— Main menu [UVer = 1.11 —
[B1 : Identify Device
[11 : Write 85D
[2]1 : Read S8D
4| | A
37 —FBRN)IFATIS—PNEELILN)—FHPTET I E5FETHELI-IGEDIERHI
EN /cygdrive/c/altera/16.0 g I =] B4
+++ Head data selected +++
nter Start LBA : B — Bx1DCF3I2AF => A
nter Sector Count @ 1 — Bx1DCF32BA => Bx1B8080806
elected Pattern [B1Inc32 [11Dec32 [21A11_8 [31A11_1 => 1
erify fail
st Error at Byte Addr = B:000008008 _J
xpect Data = BxFFFFFFFD_FFFFFFFD_FFFFFFFF_FFFFFFFF
ead Data = BxAABAARAZ _AABABAAZ _BEARBAEHE_RBBRanan
PESE any kgy to cancel operation
Operation is cancelled Verify fail with canceal
leaze reset system hefore start new test
—— Main menu [UVer = 1.11 —
[B1 : Identify Device
[11 : Write 85D
[2]1 : Read S8D
4| | A

3-8 )—REAN)IFATIZ—IRELI—H A XY L EIERLIZIHE DRI

3-7 EE 3-8 [ERN) T7ATIS—IFEAEL=HlZERLET, “Verify fall DAV E—UNIS—RETRLUX,
HFE. ) —FELELITRTEINET, COEEI—HFFIANMNT—AHETIET)—FIEEHIT S
ENTEFEFITN. F—ANZETIT—FAEDTETEHFDOIEBARETY ., FEL)—FEEEX—ANICEK
YrhrL-1B &, TDRLT)Eyh- RV ERTLO AT LAZEEBTIDNENH LD TEEL TS,
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4 EIERE
JES3Y Bt B
1.0 3-Feb-16 Initial version release (English Version)
1.0J 2016/3/8 B A EE AR D #) $A ki 4 Al
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