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NVMe-IP TEFIEZE (Altera iR)

Revl.2J 2016/12/21

ARF 1 AUME ArriaV GX R2—4BAF XV H AUV Arrial0 SoC FFEFYMMIELT NVMe-IP DE#TEFIE
[IZTDWVWTERBALEZEDTY, AriaV GX R4—2HFEFVLDIHZESE . NVMe PCle SSD &9 5718
AB16-PCIeXOVR 7 X TANMELLEYET , KT ETIENVMe PCle SSD IZRL TS A+ 1) —RF&RYT7 A/ EET
TEEY, 2—HIE Niosll AT R - )LBHTTAM AZ2—%BRLET,

1 N—FII7RER

A NVMe-IP TEZ% ArriaV GX RA—4FAF S w40 Arrial0 SoC BIFEF v CTEREEHE T 5=DIZIF LU T DIR
EEERLTZIL,
1) ArriaV GX R2—4ABF+ v (PCle GEN2)E7=1& Arrial0 SoC B+ v (PCle GEN3)
2) Quartusll 7A4'5<& Niosll av k-2 z)LEARA—)LLT= PC
3) ArriaV GX RA—4FFEFvEDIHE ABL6-PCIeXOVR 7H T 4B L UTERMDERSIES—T L
4) Altera fHfi v MTED AC 74 T4
5) NVMe PCle SSD (M.2 SSD M54 PCle RAYRAEAT 2= DE#TZ T2 WE)
6) FPGAZa2 747 L—3> L Niosll ARUR -2z )LERITTHE=0D5—TIL
- ArriaV GX R2—42RFEXYLDFBE USBB AT -r—TJ )L
- Arrial0 SoC X vrDiFE USB YA o0-r—7J )L

Power connector
of Altera adapter

USB Cable for JTAG
programming and
JTAG UART

1-1: ArriaV GX R2—A2BAFE XYM ZH1+5 NVMe-IP TEIRE
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NVMe PCle SSD
(Gen3)

e
USB micro Cable for
#8 JTAG programming
| and JTAG UART

Power cable of
Altera adapter

Arria10 SoC Board

1-2: Arrial0 SoC ¥ vrZH TS NVMe-IP TEEBE
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2 N—FOIT7HE
21 PClety +7v
a) AB16-PCIeXOVR %@ > 1= ArriaV GX R4 — A2 RHExy DY F 7y T

- 2TOERIN OFFIRETHALEHERALET.

- AB16-PCIeXOVR 1 BDERDIE—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 fu E (A)BI D PCle V7 Altera 5l R — & 4%
LFET, Fiz. 7HTRERD I5 2T Pin#l-3 BB LU 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—+

- NVMe PCle SSD ##}HE(B)EI® PCle VAo yhbZiEHLET

— 2 * ] LAA A LA LAMAREA ;)'
B8 @]l0d 9Pl sotAae()) B

PCle on AB16-PCleXOVR

W

~>Say

2-3: NVMe PCle SSD % AB16-PCleXOVR 74 74X HE (B)AlIZ%E

- 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 - A9 & %>t Arrial0 SoC B xy FDty +F7 v T

- 2TOERIN OFFIRETHALFHERLET.
- E2-6127rF &£S5IZ NVMe PCle SSD # FPGA EElilR—K®D PCle a4 R LET,

ECMZ20 Revl. |l

LW
-

X 2-6: NVMe PCle SSD & ArnalO SoC Faﬁ%if‘ yhD g

- JTAG A4S LELY Niosll AR -z )LADTA20 USB r—JI)LER 2-7 D &SI FPGA FHEA
—Ké& PCREITEGELET,

USEB micro cable for JTAG
Programming and JTAG UART

2-7: X450 USB r—J L DL
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- 2-8 M&SIZ SW1 M Bit[2]# OFF &L T, PCle DEIRY—REHEEHRELET,

= &

12C_Flag s

. ® o« CTRL "

MODE = = ®

2-8: SW1 @ Bit[2]=OFF &L Arrial0SoC R—FH 5D PCle BRI EETE

- 2-9 M &SIZ Altera BIR7 2 T 4% FPGA §Eliri—F &3EHLE T,
-  FPGAFEAR—FDOEREIRALET,

2-9: Arrial0 SoC BT vrDERIZRA
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22 FHER—FOty +rT7vT
- 2-10 2R 9 &5IZ Quartusll 7A5'S53%E>T NVMe-IP SEfil SOF 774 )L%RIRL FPGAZaL D
1JL—2avlEY
» Quartus Prime Programmer Standard Edition - [Chainl.cdf]* EM‘
Fie Edt View Processing Tools Window Help Search atera.com c
Mo Prgress:
[T] Enable reaktime ISP to allow background programming when available
File Device Checksum Usercode g;:%;uurx Verify g:::; Examing
T @l 10as066n3140e2sge2 1D03&123  FFFFFFFF
= e
<‘none> SM2210Z . 00000000 <none> :
T M
2-10: Quartusll 7AY'5<(2&% FPGA DAV I1TL—ay
- Nlosll A<k -2z )LZERE nios2-terminal IR EETLET, IP DFIHENTE T 3HEH 2-11 D &S
[SA - AZa—HRRENFET,
- VAT LOPMBE X" Waiting device ready’ Ay t—U MRREINFET,
- PCle DU -TYvTMN5ETF 5L PCle Gen3/2/1 Device Detect’ D Ayt—I MYV IREIZIEL TRTR
SNFEJ,
- ZFLTAHA Y- AZa—DRRINIA—HFHLDIATURERZITFIToNELIITHEYET,
= feygdive/d/altera160 5 Jeygdrive/e/atterarts |

S nios2-terminal] Command script

nios2-terminal: connected to hardware target usi
nios2-terminal: "USB-BlasterIl [USB-11", device
niozs2-terminal: (Use the IDE stop button or Ctrl

++++ Start HUMe-IP Tezt design [Uer = 1.1] ++++

—

Waiting device ready.... l Wait PCle Linkup
I PCle speed = Gen3

PCle Gen3 Device Detect

nios2—terminal
ios2-terminal:
ios2-terminal:
ios2-terminal:

connected to harduvare targat using JTF
"USB-BlasterIl [USB-11", device 1, in:
{Use the IDE stop button opr Ctrl-C to

++++ Start NUMe-IP Test design [Uer = 1.1]1 ++++
aiting device ready....
EPGI& Gen2 Device Detect

PCle speed = Gen2

—— Main menu [Uer = 1.1]1 — [E; HA%E n:r.’:.ll'"l [%al"i- 111 —
[@] : Identify Dewvi i H ern evice
[1] : Weite S&D o C Main menu [1] : Write S&D
[2]1 : Read 85D [2] = Read S8D
-f (1] 4 | (11
2-11: Niosll Terminal &
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- FPGAFHfiFR—F E®D LED O RATIRREZHERLFE T, LED DEZEEZ TR 1 ITRLET,

£ 1. LEDEZ
LED RAT JHLT
0 EEEEE 09I RRELTLNELM Y- REVHAETINT
1 AT L EIEIREE TARIVIKEE
2 PCle T5—% % IEEEE
3 T2 RNYIJ7ATEHA— | EEHE

~__Arria10 SoCBard_
_6—'1‘-_2 Wail

| i
[ -‘l

ArriaV Starter Board

C70

H I LO vDDQOU
B 2-12: Bh{EKREER TS 4EVED LED

- FPGAMAY 745 L—>avM5E T 5H&LED[0]E LED[1]AY PCle ®#HA{E kT LE T, FLTLED[1]
AUHEATL PCle AL E R TLTTE- VAT LR I—ENLDATUREZHHTONEIEERLE
ER

ArriaV Starter Board A"fi_a" 0 SoC Board

; LO. YDDPQOUT
2-13: FPGA O 745 L—S3 U NRETL PCle QAL E TR o1-Hi 5 TD LED JREE
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3 TAMAZa—

3.1 Identify Device

A=a—M'0%FEIRTHZET.NVMe PCle SSD [ZxtL T IDENTIFY DEVICE v RZRTTEET, 2D
A=a—%FETT5ESSD DBEEORFFHRNIVY—ILEIZRTEINET,

.

2| /cygdrive/d/altera/16.0

-

=]

+4++ Jdepntifu Deuice selected +44

[E=N|ECR 5

Model Number : Samsung SSD 950 PRO 512GB |Model name from

apacity= E17TGR] |

[A] = Identify Device
[11 = Write S5D
[2]1 : Read 55D

i |

- .”.

SSD Capacity
L —— Main menu [Uer = 1.1]°utputfromIP

Identify data

3-1: IDENTIFY DEVICE *=a1—®ME 17§52 51
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3.2 Write SSD

A=a—D'1%FEIRTSHZET.NVMe PCle SSD [TRLTSA - av U REHITTEET, ZOA=Z21—TIL3
DODINGA—BANEROLNFET,

- Start LBA: FAR-aATURDRBEIZ-TRUR (1 £942=512 /31(}F)
- Sector Count: SAL-aRURDEH5H
- Test pattern: SSD [Z54h 33T —2DTRMINF—2 T—R- 13— (X A FEEENLEIRTED

2 EYRAVI)AUEI 2 EYR-THOVAUEIIL  A—IL 0. F—IL 1

3-2 P 3-3[ZRT EIIZETDANNSA—EANEILIGEEICSAFEMELBIRLET . T—FDIALE
T, BEET—AEMNAVY—ILEIZIBRR TSN, AT REMENEATNAZEERLET OvUREST
DRBICTAEAT R ETHERBMNSEE/NTA—I VAN EINRTINET,

0| feygdrivefd/alters/16.0 PCieGen3 by Mode2 [| 51 feygdrive/d/altera/16.0 PCleGen3 by Mode1 =N N
] i
+++ WYrite data selected +++ +++ WUrite data selected +++
Enter Start LBA : B — Bx3BIEL2AF =» [@] nput from user Enter Start LBA : @ — Bx3BYE12AF => @
Enter Sector Count : 1 — Bx3B?E12BA = |Bx4B8008080 Enter Sector Count = 1 — Bx3B9E12BEB => Bx4888068
Selected Pattern [B1Inc32 [11Dec32 [21AT1_1O al1_1 =) Selected Pattern [A]Inc32 [11Dec32 [21A11 6 [3IA11 1 => A
1.546 GB 1.546 GB
3.872 GB 3.877 GB
4.6083 GB 4.689 GB
38.596 GB 38.692 GB
32.1280 GB 32.229 GB
33.645 GB 33.771 GB
ITotal = 34I[GB] . Time = 22[s] . Transfer speed = 1529["3/3][ otal = 34IGB] , Time = 22[s] . Transfer speed = 1535[MB-/s]
——— Main menu [Ver = 1.11 —— Output performance | | Main menu [Uer = 1.11 — Output performance
[@] : Identify Device [B]1 : Identify Device
[1]1 = Write 88D [1]1 : Urite 85D
[2]1 = Read 88D [2] : Read S8D
L] 11} 4] I-I.I

3-2: Write SSD A=a—M/\5A*A—%2 A 1& PCle GEN3 TOE1THE R 5

8 [cygdrive/c/altera/15.1 PCleGen2 by Mode2 b BN = Jfeygdrive/c/altera/15.1 PCleGen2 by Mode1 =
i i
+++ WYpite data selected +++ +++ Urite data selected +++
Enter Start LBA - 8@ — Bx3B?E12AF => @ Enter Start LBA - @ — Bx3B?E12AF => @
Enter Sector GCount : 1 — Bx3IBIE12BA => Ax410000068 Enter Sector Count : 1 — Bx3IB?Ei2BA => Bx40600080
Selected Pattern [B1Inc32 [11Dec32 [21A11_6 [31A11 1 => 8 Selected Pattern [B1Inc32 [11Dec32 [2]A11 8 [3]1A11 1 => 8
1.444 GB 1.317 GB
2.888 GB 2.635 GB
4.333 GB 3.953 GB
38.338 GB 31.628 GB
31.775 GB 32.938 GB
33.219 GB 34.256 GB
rTotal = 34[GB] . Time = 23I[s]1 . Transfer speed = 1‘141[!‘19/3]] Total = 34[GB]1 . Time = 26[s1 . Transfer speed = 1317["5/51]
~—— Main menu [Ver = 1.11 — Output performance [ — Main menu [Ver = 1.11 —— Output performance
[@] : Identify Device [B] : Identify Device
[1]1 : Weite 85D [1]1 : Weite SED
[2]1 : Read 88D [2]1 : Read SSD
-f n ‘ m »

3-3: Write SSD A=a—®N/\5A—%2 A H1& PCle GEN2 TOE1THEEHI
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3-4~[ 3-6 [(FA—YHoEBDLEANNSHSHZEDIS— Ayt—TC%RLET, “Invalid input”® Ayt

‘
1

+++ lWrite data selected +++
nvalid input

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

[1]1 = Write S5D

[2]1 : Read SSD

4

I

| feygdrive/d/altera/16.0 E=RECR =™

i]IEnter Start LBA - B —['aké‘ﬁ'si'E1”2"ﬁF']=> Bx3bh%e12hbB |Out-of-range address

3-4. BNGRB LIS BMETRTELIZBE

i

1

+++ Urite data selected +++
Enter Start LBA : 8 — Bx3B7E12AF

Invalid input

—— Main menu [Ver = 1.11 —
[B] : Identify Device

[11 : Write S5D

[2]1 : BRead SSD

4| 11

5 | feygdrive/d/altera/16.0 o |- [ |em]

B?E1Z2AF => @
Enter Sector Count = 1 —[Ex3H9E12B3|=} 84808888808 |0 ut-of-range lengl]

-

3-5. MUMBE LIV IBERELILGE

i

+++ Write data selected +++

nter Start LBA - B — Bx3BYE12AF => A

nter Sector Count = 1 — Bx3IB?E12BHA =3 @x1B888B8H

elected Pattern [AlInc3Z2 [11Dec3d2 [21A11_8 [31A11_1 =}[:]
Invalid input

Out-of-range pattern
—— Main menu [Uer = 1.11 —
[A] = Identify Device

[11 = Write 88D

[2]1 : Read SS5D

4 U]

% | /cygdrive/d/altera/16.0 =GR =

3-6: |EINLGT R/ I—VZIEELIGE
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3.3 Read SSD

A=a—D 2% EIRTSHZET.NVMe PCle SSD [TRLTY—K a9 REHRITTEEFT, ZOA=21—TIE3

DDINGA—BANEROONFT
Start LBA:
Sector Count:
Test pattern:

J—K-av R0t o4%

J—R-av RDORREEI%-7

FLR (1 £49%5=512 /\1})

SSD M) —FLI=T—82ERYT7AF BT AN INE—  T—HR- 13— (F

FACLI=T =2 RNE—VIZEOEIRENHSH. FAFERLL32E YR

ADYABRIL 32E kT

DYAVRIL A —IL O, A—IL 1 DAFEFEIDEIR

[ Al

—_ —_ — —_ o — N A <48 - > N —_ ~
FARDTAMERFRIZ. ETDAANGA—EDBHEIGEIC)—FMEARIBLET ., T—2D)—FET
B, REET—2HA20Y— L EIZIERF RSN, ATV REELNEATNSIEERLET aTURETO
= o — o g g— < e o = —
BRI —FHEAT VR EITHBANSERE /N T+ —I VAN T EINRREINET,
7| feygdrive/d/alteraf16.0 PCleGen3 by Mode2 |‘ 5| feyqdrive/d/alters/16.0 PCleGen3 by Mode1 E=a o]
t 2
+++ Read data selected +++ +++ Read data selected +++
nter Start LBA : B — Bx3B9E12AaF =>[@] _nput from user Enter Start LBA : @ — @x3BYE12AF => @
Enter Sector Count = 1 — Bx3BYE12BA = nter Sector Count : 1 — Bx3BYE12BB => Px40ABBEE
CSelected Pattern [B1Inc32 [11Dec32 [21AT1_8 All_1 =) Selected Pattern [B1Inc32 [11Dec32 [21A11_6 [3JRA11_1 => 8
2.295 GB 1.221 GB
4.552 GB 2.442 GB
6.829 GB 3.666 GB
29.586 GB 31.777 GB
31.863 GB 32.999 GB
34.138 GB 34.222 GB
|Total = 34[GE] . Time = 15[s] . Transfer speed = 2275[MBrs1| |[Total = 34[GB] . Time = 28[s] . Transfer speed = 1222[MB/s1|
——— Main menu [Ver = 1.11 —— Qutput performance | — Main menu [Ver = 1.11 — Output performance
[B]1 : Identify Device [B] = Identify Device
[1] : Urite S5D [1] = Write 85D
[2]1 : Read 55D [2] = Read S5D
T T Edl m
W . — O = - —_— =
3-7: Read SSD A=a—M /35 *—2 A H1& PCle GEN3 T E{T#5 Rl
| I =1
W Joygdrive/c/atters/151  PCleGen2 by Mode2 b B 7 jeygdrivesc/atterarisa PCieGen2 by Mode1 le=hi=l
2 2
+++ Read data selected +++ +++ Read data selected +++
Enter Start LBA : @ — Bx3B?E12AF => @ Enter Start LBA - @ - Bx3BYE12AF => 8
Enter Sector Count : 1 — Bx3B7E12BA =1 Bx4000008 Enter Sector Count : 1 — Bx3B7E12B8 => 8x48800888
Selected Pattern [B1Inc32 [11Dec32 [21A11 8 [31A11 1 => 8@ Selected Pattern [B1Inc32 [11Dec32 [21A11 8 [31Al1l 1 => 8
1.137 GB 654.188 MB
2.276 GB 1.388 GB
3.414 GB 1.963 GB
31.871 GB 32.732 GB
33.888 GB 33.387 GB
34.147 GB 34.841 GB
[Total = 34[GB] , Time = 3@[s] , Transfer speed = 1138[MB/s1| [Total = 34[GB] ., Time = 52[s] , Transfer speed - 654[MB/s1 |
——— Main menu [Wer =1.11 — Output performance L Majn menu [Ver = 1.11 — Output performance
[B] : Identify Device [A] : Identify Device
[1] : Urite S5D [1]1 = Urite SSD
[2]1 : Read S8D [21 : Read SSD
-( .rl'l i -.'l'
W . — O = -~ == =
3-8: Read SSD A=a—M /35 A—2 A B & PCle GEN2 T E1T#5 Rl
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P

5 | foygdrive/d/altera/16.0

[ |- ] |

+++ Read data selected +++

nter Start LBA : B — Bx3B?E12AF => A

nter Sector Count = 1 — BxIB?E12BA => Bx48808000H0

elected Pattern [BlInc32 [11Dec32 [21A11_68 [31A11_1 => 1

Eerify fail

=t Error at Byte Addr = BxB0080808088
xpect Data =
Head Data =

Presz any key to cancel operation
TN GE

4.552 GB Verify fail without cancel
6.829 GB

xFFFFFFFG_FFFFFFFD_FFFFFFFE_FFFFFFFF
xAABAAAA]_ABARERA2 _ABARAAA1 _BABABAAA

m

29.588 GB
31.8632 GB
34.148 GB

Total = 34[GB] ., Time = 15[s] ., Transfer speed = 2276[MBr=s1
——— Main menu [Ver =1.11 —

[B] : Identify Device

[11 : Write 85D

[2]1 : Read 58D

3-9)—FRANYIFATIZ—NREELLD)—FNTET I 5FETHELI-IZEDERH

5 | foygdrive/dfaltera/16.0

=R

nter Sector Count : 1 — Bx3B?E12BA = Bx48080080H0
elected Pattern [B1Inc32 [11Dec32 [21A11_68 [31Aa11_1 => 1

erify fail

st Error at Byte Addr = BxBHBR800H

xpect Data 8xFFFFFFFC_FFFFFFFD_FFFFFFFE_FFFFFFFF
ead Data

BxHRBARA]_BRBAREZ _BRBARR1 _BaaBaana
ress any key to cancel operation

L.a¢d Lb ; : ;
Fperatiun iz cancelled Verify fail with cancel

+++ Read data selected +++
nter Start LBA : B — Bx3BY?Ei2AF => 8

leasze reset system hefore start new test
—— Main menu [Uer =1.11 —

[B]1 : Identify Device

[11 : Write 55D

[21 Read 88D

3-10: Y—=FBRRYITFZA TIS—NRELIA—HPAF v I EERLIZGE DERB

3-9 LR 3-10 [(ERYTF7A TIT—HREELIHIZRLET, “Verify fal’DAvE—INIS—HETRLX,
HFE. ) —FELLLICRTSNET, COBEI—F(EANF—ANETSTETY—FEMEEZTETT S
ENTEFEIT N, F—ANZE T[T FEMEDTETE/FOIELARETY . =LY —FEIMEEF—ANITK
YhRrL=15E . Z0®HLT VYN REIVEHRTLU AT LEBRETILENHID TEELTESLY,
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