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NDNALTINA PCI-Express /\—F IP ZfE L 7= DMA 25X DX (AHE) EISENA

1. IXLHIS

1-1. M=

7ILTS5%t PCI-Express /\—K IP [&. PCl-Express® OYIEE, T—%42- VB, FSUHIS v BETHE
ENTUVETH, KEEDT—FEEZITOHEEICIE. —ARHIIC DMA #EeNRELLZYET, 20 DMA #
BE(Z. PCI-Express M/\—K IP ZN LT, BIZIE. PC EOHFAE)ER—FED DRAM AEYEDBITDE
BRBET—EEEATAEELET , Quartus® Il SV IR YT 7IT/NVRILEN TV Qsys VAT LIS Y—
JL(LLT, Qsys) &5 &12&Y . DMA #fe& PCI-Express /\—FK IP, ZDMDED 1— L EHHIZHERT ST
ENTEET,

UTTIE, ZILTS5T7 TV r—a>0 /—k 431(LLF. AN 431) TRNASN TS Qsys RA—RNDYT7Ly
R THAUDEBEGERIRETEV AN —2aVFRHLE T, - BHRETO T —FEEDRERIZDLNTE
EHEL=.

12. HET AR KR—F

SERMRELIZTILT I FPGA T/A\A RER—FDIEFIRITLUT EAEY FE T, PCI-Express HEREIZDULVTIE.
N—F IP ZBEL=TN\ARADAHERFRELTVET,

Cyclone®V GT FPGA BiFE+vh
PCI-Express Genl1/2 x1, X2, x4 |Z%}i5, TR ARAA—F 44X 512 Bytes
https:/Amww.altera.co.jp/products/boards_and_Kkits/dev-Kits/altera/kit-cyclone-v-gt.html
1-3. R
PC: ASUS P8Z77-M PRO
FuTtyb: A TIL4tE Z77 Express
OS: Windows 7 64bit

K< 7\:Jungo £t WinDriver (http:/Awww.jungo.com/) v10.21
VI LT TILT S5t AN 431 sticEmiL—hEHRIAY IO 7
Y—JL:Quartus Il BAFEV I+ 7 v131

— e
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M ALTIMA

2. PCl-Express ENERAEY - YITFPLUR T HLODBE

SEERL-THFAUIE, TILT5% AN 431 TRBESNTLVS Qsys A—ADYIT7L VA TH A% {FEH
LZEL =,

https://mww.altera.com/en US/pdfs/literature/an/an431.pdf

2-1. #yon—k
ZUDTHAUIE., AlteraWiki KYA ™ O—KTEZXT,
http://www.alterawiki.com/wiki/PCl_Express in_Qsys Example Designs

FER—D &Y BT NART7IYITHISLTz “VIFLURTHAL” &8 H0O0—RTHENTEET,

Download

Hardware

Download the files used in this example
Agria | GX Deskit: btps
Cyclone IV GX starter kit: hit
Cyclone IV GX devkit: nttp:/

Stratix v GX devkit: hilg

Farerr alterasak), comfuploads/d/des/A2

xl.zipe?

2-1. PCI-Express to External Memory Reference Design R—3

(IN—K2x7-THAY)

T URL &Y. SEIRMRDT /AL ATHS CycloneVGT D/N—K9x7 - THALEEHO—KLET,
http://mww.alterawiki.com/uploads/9/95/C5gt_gen2x4 hmc 13 0 0.zip

C5gt_gen2x4_hmc_13 0 0.zip Zf&E9 &, Quartus Il BIRY IR 7DTAD I T7(IL—RHNADT
WA ENFERTEET,

=L T A7

P

output_files

PCle_patch_for_C3GT

Q_sys
{44 c5gt_genzxd_mSGMDA.qpf 2KB
4] cSgt_gen2xd_rmSGMDA, gsf 02 KB
9] c5gt_pde_genzxd.v o Xp

| ov_sec_ghrd.qws KB
| 6dr3_1600.qprs 6 KB
4] msgdrne_ctl. qsys 7 KB
€ g_sys.htri 261 KB
| g_sys.qsys 52 KB
4] g_sys.sopeinfo 158 KB
| readme bt 148

stpl.kp 1,029 KB
3] top.sde 1 ke

2-2.Quartus Il BAFY Iz 7DTOC IO THILTIER

PCI-Express /\—K IP Z ML 1= DMA EX ORI (7R ELSENA

[ R EEEEEEEEEEEEEEEEEEEE—————
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M ALTIMA PCI-Express /\—F IP ZfE L 7= DMA 25X DX (AHE) EISENA

R(Z., CycloneVGT ADT7ILT5% 8 AN 431 ®GEmEL—EHRIRY 2z 7& 40 0—kLET,

http://www.alterawiki.com/uploads/e/e7/GUI for AN431.zip

Software
Fetall this reference dasin to get GUI for host PC side.

https /v slters comd suppor t/ soltvare/ download/ retdasigns /ip/ mterfsce /dni-peimipress—ddr S-sdram jip &)

2 select gsys poie ddr3 sdex exe to downboad
This GUI can be used with those example deslans

Here i= updated GUT: http '/ /v slterawiki com/uploads /e /o 7/GUI {for AN431 zip 2
This GUI can be uzed with Cyclone=V GT example. a2 well 32 all previous PCle exarples

Simple version of software sowce code: Ntip / Swwe alterawini com/uploads/b/bA/ Al pcie qsvs shvple swzip

Document of the soltware © hitp //vasw.alterawikicoms/upleads /7/74/Simple PCle coft readme doc 7

2-3. PCI-Express to External Memory Reference Design R—3

(JIRIT - THAY)

GUI_for AN431l.zip %fZE T H&. TRDKSGIT7AIVERIZGE>TLVET,

2l i d] HAZ
. For_32bit 7N A
. For_&4bit 27 Pl
| readme.txt TXT 271 1 KB

2-4. JINITT IAILEHER

-For_32bit FA4 /LA :32bitPC ETEMET HT7T)r—a2 D exe T7AILEHE
-For_64bit T4 /LA :64bitPC ETEMET 7T 7—2avd exe T74ILEHEH

—
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O ALTINA G EXPIESS N\—R IP ZEFALT- DMA X OXR (7R ELISENA

HE. AlteraWiki TlE SFHIEHREERTEDD T, FHAN G -BRIZIITRIDIELHHERBNET,
Altera Wiki A2 -R—

http://www.alterawiki.com/wiki/Main_Page

page | discussion | | viewsource || history |

altera |
iled era Wiki
W' k' ifF:»‘:dir-‘:»::t-‘:d from Maln F’ége)l

Contents [hide]

1 Welcome to the Altera Wiki!

havigation ] 2 Content Categories
® Main page 3 Posting Criteria
u Categories 4 How do I Create a Page?
= Popular pages 5 How do I Edit a Page?
= Recent changes f First-time users, Testing Area

m Special pages { B
m All pages T
Welcome to the Altera Wiki!

® Random page

uHeyp The Altera Wiki iz an externally available wiki website de

search | for collateral and design examples. All are encouraged t

arch _ The Altera Wiki was founded in 2010 to provide a websi
i Go l l Search ] Forum @ site. The Altera Forum ig still the site to use

documentation.
toolbox
® What links here
We have integrated the Nios Wiki into the Altera Wiki, i

®m Printable version

= Permanent link Please note this material is not part of Altera’s official

m Upload file . s .
To be a contributor to existing or create new article or

2-5. AlteraWiki A2 -R—

[ R EEEEEEEEEEEEEEEEEEEE—————
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[..\ ALTIMA PCI-Express /\—F IP ZfE L 7= DMA 25X DX (AHE) EISENA

2-2. IN—F9T TR

AN 431 DTFH AUl FPGA RIZEEEIhT- DMA TP UEERLT DMA #5%%1TLVE9d . DMA 1)—
RDIBAEIE. PC VI Iz T7HhoDIEEIZKY PCIl-Express Y78 TaATURAEITSNDE DMA TPy
[CHERFEBRNBRESN.DMA IOV NIRFELTEMELET . DMA TP (&, PC BIDAEUMDS
FPGA [Z#EfiShTLVA41ME8 DDR3 SDRAM A& (CT—4%5RAHLET . DMA SA DB AILHEIZ, DMA
IO UIE, FPGA [CHESN T A4 DDR3SDRAM AEYMS PC BIDAE)IZT—REEEAAET,

PC
CPU

Pl
AT
@ DMA Y —F
.
]

(<

T 1508450}

PCIExpress')>» %7

ssaldxg-10d
7Ll ITVING

DMAZ1k

FuF vk

X 2-6.,AN 431 /\—Frox 7RI OvoX

2-3. IN—FY9x7-FH(LY

Qsys R—ZADNTH A2 DIFE . PCl-Express D/\—F IP % Qsys NTAUTYAVNTEES  BEIC. AV Fy
7-AFE!),DDR3 SDRAM I bA—5,DMA IV %F Qsys ATAUTYAVRLTWET A2 FvT - AL,
FPGA NERDAE T A, DMA ELEDE—RE “PC HEEATY © AUFvT-AEY" ELIZIGAIZ DMA &3
EDA—4ybEREYFET , DDR3 SDRAM a2 kA—3IE, UniPHY R—XDAE!) -2V bA—SHERESN TULVE
T, B 2-7 TlE. Qsys LTCINBDREAVKR—RUNEALTYAVRL  BYVERREE 1T oM IKEBERLET,

AL Qsys - q_sys.qsys (E:¥Product¥Altera¥Reference_Design¥AN431¥CycloneVGT¥c5gt_gen2x4_hmc_13_0_0¥g_sys.gsys)

File Edit System View Tools Help
Component Library System Conterts | Address Map | Clock Settings | Project Settings | Instance Parameters | System Inspector | HOL Example | Generation
| ‘ x * Use  Connections  Name Description E.. Clock Base End
Project ~ X B pcie_cv_hip_avmm_0 |Avalon-MM Cyclone ¥ Hard IP for PCIE... exported
- ug New Component.. [;‘ ———< Rxm_BARO Avalon Memory Mapped Master pcie_cv_hip... IRQ 0
Modular_DM& Rxm_BAR2 Avalon Memory Mapped Master pcie_cv_hip...
System % = ’—T—7 Txs Avalon Memory Mapped Slave pcie_cv_hip... 0x0000_0000 0x01FF_FFFF
Library —~ Cra Avalon Memory Mapped Slave pcie_cv_hip... 0x0000_0000 0x0000_3fff
[#-Bridges = 4 B alt_xcur_reconfig_0 Transceiver Reconfiguration Controller
[#-Clock and Reset =z reconfig_mgmt Avalon Memory Mapped Slave alt... lexported
(- Configuration & Programming magdmarcll
[#-DSP 7 V@i modular_sgdma_dispa... Avalon Memory Mapped Slave pcie_cv_hi... 0x0600_0000 0x0600_001f
4)-Embedded Processors [ modular_sgdma_dispa... Avalon Memory Mapped Slave [ck] 0x0600_0020 0x0600_002f
[#]-Interface Pratocols — dma_read_master_0_... |Avalon Memory Mapped Master [clk]
[#-Memories and Memary Contro — dma_write_master_0_... Avalon Memory Mapped Master [clk]
[#-Merlin Components Bl onchip_memory2 0 |On-Chip Memory (RAM or ROM) [ck1]
[#-Microcontroller Peripherals ~ ~ s1 Avalon Memory Mapped Slave pcie_cv_hi... |#& 0x0700_0000 0x0703_fFFF
< i » E mem_if_ddr3_emif_0 DDR3 SDRAM Controller with UniPHY wmulitiple
avl_0 Avalon Memory Mapped Slave pcie_cv_hi... 0x0800_0000 0x09fF_fFf
| Edit.. & Add
- < m
Messages |
LDescription Path
- |
0 Errors, 8'Warnings

2-7.Qsys FXEEM

[ R EEEEEEEEEEEEEEEEEEEE—————
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M ALTIMA PCI-Express /\—F IP ZfE L 7= DMA 25X DX (AHE) EISENA

DMA T2 UUlE, Qsys DRYTTTILELTREEINTLVS mSGDMA AMERSNTLVET . Chld. K 2-8 D
&>5IZ DMA Dispatcher & Read Master, Write Master D32 NDEY 1—ILDIEAEHE THEBEINTLVET,
DMA Dispatcher M7RRk PC M5 BAR2 #2HT DMA BRE(ChERTARY) TR T—J ViEHRED O—)L
5% Z TS E . DMA EREABItAShET,

Ej@ T Rl @E ‘DDR:? SDRAM

g - (ctl 0. modular_sgdma dispatcher 0) o2

L - > snk g > DDR3 SDRAM

Onchip Memory 3 'E‘ IE o Descripter S8R - I;. = controller
(enchip memory2 ) 3 s 7 % (mem_if ddr3_emif 0)
¢ - w e B fEE] £2 s et
= :,:
] 1 - A L m

= ~ Rd/Wr

Rd/Wr

DMA!)—R I 24—/
DMASA bR AA—/\R

BARIORRA—/3X
BARZZ R A—/\R

S S M M
Rd/Wr Rd/Wr Rd/Wir Rd/Wr

Tx Interface Control Register BAR2 32 bit BARI1_0 64 bit
_Access Non_Prefetchable Prefetchable

PCI-Express Hard IP (pcie_cv_hip_avmm_0)

PCI-Express Link

2-8/\—Kx7 - THA-JOvY

ver.1 201554 A8 8/18 ALTIMA Corp. / ELSENA, Inc.



M ALTIMA

PCI-Express /\—K IP Z ML 1= DMA EX ORI (7R ELSENA

2-4. I ITT

TILT 5 EL AN 431 tRbEREL—REHRIRY 7R 7 E TRk A ML, —4 > ADFE%E (Read Only, Write
Only #&). #BURLEDIEEIZKY., FT4=>4 DMA BADTARD)T2-FT—TILEERL. FDIERIZLT-
M>T FPGA M mSGDMA IV %EIESHE.PC AIMEFAEJE FPGA R—KLEMD DRAM DR
TTF—4%PYRY T HLEHEAHEO>TNET BB . COVINIT7 L TOEREL—ME ., ENT —2DEREL—
rERLTHY. Bytelsec BAITRRSNET,

] Altera Corporation - PCI Express - AN431 Demo @

Perfarmance [MB /2]

Cyclone?l/

|1 noan0

|Orhiptte | {0

Configuration space registers: |Type 0 configuration ﬂ

[10
Peak Average Last
Board: |E5JcloneV - PCle slat 0 j 0 0 0

o Cyclone ¥ hard IP endpoint supporting =24 lanes at Gen2 rate
o Training Status :

- 4 lanes running at 5.0 Gb/s

- b amirum read request @ 512 bytes

- Masimum paypload write : 256 bytes
o Application laver interface : Avalon-bdkd B4bit

Scan the endpoint configuration space registers ‘

il

2-9.AN 431 I EmEL—REHRIRY I 7

e Transfer length (bytes) : DMA #zi%/ N1+
e Address offset (Hex) : DMA #zi%(5%EhY DDR(JMEE RAM) A A Fv T (RER RAM) i
e Sequence : I—4UR()—F, T 1E)
e Number of iterations : DMA Bxik/ N4 DRV IRLEL
e Board : EMEIRAR—FDEER
o Performance (MB/s)
- Peak : ¥REL—FDZRKIE
- Average : EREL—FOFEHIE
- Last : EEL—FOREDE

ver. 1

2015 % 4 B 9/18 ALTIMA Corp. / ELSENAInc.



M ALTIMA PCI-Express /\—F IP ZfE L 7= DMA 25X DX (AHE) EISENA

3. TEVA—L3Y
CMDETIL. Cyclone VGT Z#HIELT AN43L DT HAUZEFERAL.PC L TEREAL—MERERTHETHD—&E

DFNEHRALFTT .

(1) R—FD%fR
Cyclone V GT DFHMiiHAR—KTY , PCI-Express @ x4 DIy -aRI234#TT,

Cyclone® V GT FPGA Development Kit

3-1.Cyclone V GT EHMfifAR—K

(2) PC D#f
ASUS P8 Z77-M PRO (Fv 7ty b AT IL3t 8L Z77 Express) TY .

3-2. ASUS P8 Z77-M PRO

ver.1 201544 A 10/18 ALTIMA Corp. / ELSENAInc.



DN ALTINA PCI-Express /\—F IP ZfE L 7= DMA 25X DX (AHE) EISENA

(3) R—FD%E5E

M5 PCI-Express M x16 aRY4,x16 aARIA2, x1 aARI2 x16 ARIHBHYET , SEIE—FT
[CHEEERD x16 OARIFEFERLET .

(L1

" ®oeqyse)y 5018 851

Ode W-£2ZBE,

3-37R—R AR

(4) PCI-Express @ x16 I%4IZ CycloneVGT MDiMiiAR—RZEBELI-RETT,

3-4. R—FHEALR

ver.1 201544 A 11/18 ALTIMA Corp. / ELSENAInc.



NDNALTINA PCI-Express /\—F IP ZfE L 7= DMA 25X DX (AHE) EISENA

(5) PC &R ON
R—FDEEMNELLTES. PC DEREANET
(6) R—F~D FPGA T—ENEEAH

PC HEBILT=5R—K LD FPGA ~ JTAG BHTT—4&EZAAFT, EEAL PC (FA—H YD
PC &IXAIMD PC TITLVELTz, FR—K D USB R—hEEEAHA PC M USB R—hZ#E#:L T. Quartus I
Programmer Z#2EILET, AN 431 [ZFED SOF 77/ ILETRDLIIZEEAHFET,

—
m Programmer - C:fwark/c3gt_gen2x4_hmc_13_0_0/c5gt_gen2x4_mSGMDA - c5gt_gen2x4_mSGMDA - [output_files/cSgt_gen2x4_... E@g
Ble Edt Yiew Processng Tools Window Hep 5P

search akera,com @

ISE-Elaster Il [LISE-1 Mode: |JTAG hd Progress: 100% {Successful) .

[ Enable real-time ISP ta allw background programming (For MAS T and Mas Y devices)

y..;
a
T
&
=
&
@
wn
a
E

=

0 File: Device Checksum Usercode Pragramn Yerify Elank- Exarine Security  Erase
Configure Check Bit
. output_Files{cSgt_genZx4.. SCGTFOOESFAS NC44BAST OC44BASD
d
2 Znones 5M22102 00000000 <none [l [l [l

Iﬁ Auto Detect
K Delete

(M Add File. .

EE Change File...

4 1 3

A Save File

»

[ Add Device...

______________

1% Dawan S EE

SCGTFDYESFIS SM22102

I ;
I

3-5FPGA "aV 74T L— 30 T—EDESAH

(7) PC OEiRE)

FPGA ~EEAATZ PCI-Express MDIEERE PC IZFRHIE 510 PC #HEiEEILE T, B2E&Y.
PC A FPGA [ZZEZ5AFENT= PCl-Express /\—F IP AD PCl LR AIEHRETAHL., MHAEEITLVE
ER

ver.1 2015 %4 A 12/18 ALTIMA Corp. / ELSENA,Inc.



NDNALTINA PCI-Express /\—F IP ZfE L 7= DMA 25X DX (AHE) EISENA

(8) EREL—REHRIRT 77— 3> MiEE)

2-1ETHoO—kLTz GUI_for AN431zip Zf#HL. altpcie_demo_Qsys_64.exe ZER{TLTY I+ T
ERELET  EERFOOJER5E 4L—2 ., 5Ghps TYUIL TS IENFERTEET,

¥ Altera Corporation - PCI Express - AN431 Demo [

Perfarmance (MB /g)

Cyclone?? V

|1 00000

|OnChiphe - | [0

Configuration space registers: |Type 0 configuration ﬂ

|1n

Peak Average Laszt

Board: |Cyc:|0ne‘v" - PCle slot 0 ﬂ 0 0 a

o Cyclone Y hard IP endpoint supporting #4 lanes at Gen2 rate
o Training Status :

- 4 lanes running at 5.0 Gb/z

- Mawimuni read request 512 bptes

- Maximurn payload write : 256 bytes
o Application layer interface : Avalon-hb Gdbit

- Scan the endpoint configuration space registers

3-6. 8L —IEHAIFT 7))y — 3 #EBhEmE (Cyclone V GT)

ver.1 201544 A 13/18 ALTIMA Corp. / ELSENAInc.



NDNALTINA PCI-Express /\—F IP ZfE L 7= DMA 25X DX (AHE) EISENA

(9) Ao FvTAEAD DMA ')—FEm%E

BEEATDRIAR-RMvFahahb 2HFBBITEET HE.PC LOHFAEE FPGA REDAFv
T AEJED DMA EREFEIT5E—RIZHYET . DMA E5EH A XL, T74/LET 0x40000 /AR TT, &
—rUR% PC = FPGA [ZERET HE DMA )—RELRYFET , UTORTIL, Gen2 D 4 L—U#ERLT
1541MB/s (7 RL—) SR EHRISN EL 1=,

7 Altera Corporation - PCI Express - AN431 Demo @

Performance [MB/g]

C yclone,@ | 4 ‘

Transfer length [bytes): (/040000

OnChipkde 000

Sequence: @ -

Number af iterations: 10

,_
o
“

Peak Average

Board: Cyclore V' - PCleglotD 1541 1541

o
b

o Cyclone ¥ hard IP endpaint supporting =4 lanes at Gen? rate
o Tiaining Status :

- 4 lanes running at 5.0 Gb/s

- Maximum read request : 512 bytes

- Mazimum payload wite : 256 bytes
o Application layer interface : Avalon-th B4bit

D& read : 1541.422907 MByte/sec

[ Continous loop @ Random ¢ [ncremental
[v Data Check

Fiun OnChiphdemory D2 Test |

X 3-7. A F VT AEYAD DMA ')—FE5E

(10) FA2UFYT-AEYHSD DMA SA %

RIZ.BEETDRAYF(E 2 BBICL-REET, O—4 2V R% FPGA = PC IZERET HE DMA Ak
EBYET LTORTIE, Gen2 @ 4 L—RLT 1538MB/s(FAL—2) AN EHRlIS L EL =,

1 Altera Corporation - PCI Express - AN431 Demo @
Pertormance [MB/s)
Cycionet™V
y UL L .
- - -
- - -
- - -
- - -
- - -
Transfer length [bytes) 040000 = = =
- - -
OnChiphle_» | [0x00 H H -
.‘ H H H
Sequence: E E H
Mumber of iterations: 10 L] L] -
Peak. Awerage Last
Board Cycloney - PCleslotD - 1538 1538 1538
o Cyclone W hard IP endpoint supporting #4 lanes at Gen2 rate
o Training Status
- 4 lanes running at 5.0 Gb/x
- Magimurn read request : 512 bptes
- b aimum payload write : 256 bytes
o Application layer interface : Avalon-tbd E4bit
DA read : 1541.422307 MByte/sec
Dibdds, vurite - 1538.783484 MBpte/sec
'l: Contincuslocp & Randam  Inciemental Fiun OnChipkdemorp DA Test |
v Data Check =
7
L ) .

3-8. A F VT AEYMSD DMA SA Mgk

[ R EEEEEEEEEEEEEEEEEEEE—————
ver.1 201544 A 14/18 ALTIMA Corp. / ELSENAInc.



NDNALTINA PCI-Express /\—F IP ZfE L 7= DMA 25X DX (AHE) EISENA

(11) 4}%8 DDR3SDRAM A DMA ')—Kini%

BEEATDRSIAR - R YFE—BRIZEHTET SE.PC EOHEBAE)E FPGA 448D DDR3 SDRAM
D DMA EmEZF{TOE—RIZHRYET, AFvT-AEYAD DMA EnililRElk. o—~ X% PC =
FPGA [ZERET HET DMA J—RERYFET  #ER.Gen2 O 4 L—2T 1551 MB/s (FARL—Y) &7gY)
FL1 -,

i

7 Alters Corporstion - PCI Express - AN431 Demo

Perfarmance [MB/z]

Cyclone? | 4 ‘

Transfer length (bytes) [1x40000
DDR 000

Sequence:

Nurmber of iterations: 10

Board: Cycloney - PCle slot0

_U
@
i
=
=
o
=3

Awerage
1551

m
@
m
o
@
o

o Cyclone ' hard [P endpoint supporting x4 lanes at GenZ rate
o Training Status

- 4 lanes running at 5.0 Gb/s

- Mawimur read request 512 bytes

- Masimurn payload write : 256 bytes
0 Application layer interface : Avalon-hibd B4bit

DibdA read - 1541 422907 MByte/sec
DbA, write - 1538, 783484 MByte/sec
DMA read : 1565591553 MByte/sec

[ Continousloop & Random  Ineremental
[¥ DataCheck

Run DDA DMA Test

D)

X 3-9. ¥}&8 DDR3 SDRAM ~A®M DMA ')—KEri%

(12) 4}&B DDR3 SDRAM MM DMA 5S4 Mm%

RIZ, BEATDRAYFIE—FBRICLI-IREET, O—4~ 2 X% FPGA = PC [ZERETHE DMA S14k&
BYET, LTORTIE, Gen2 M 4 L—UHT 1538MB/s(FARL—2) A EHRISn ELT =,

7 Altera Corporation - PCI Express - AN431 Demo @

Performance [ME/z)

Cyclone?lf ‘

Transfer length (bytes): 0:40000
DDR 00
N e m—
Sequence:
Nurnber of iterations: 1o
Peal Awerage
Board: Cyclone - PCleslat0 1538 1538

=
o
o %
He

o Cpclone W hard IP endpaint supporting k4 lanes at Gen2 rate
o Training Status

- 4 lanes running at 5.0 Gbs

- Mawimum read request : 512 bytes

- Marimum payload write © 256 bptes
o Application layer interface : Avalon-btd B4bit

D read : 1541, 422907 MByte/sec
Db write - 1538 783484 MEyte/sec
DA read : 1565.591553 MByte/sec
Dibdid write : 1538, 783484 MEyte/rec

[ Corlinous loop & Random © |ncremertal
v Data Check

Run DDR DMA Test

|
)
X 3-10. ¥}&8 DDR3 SDRAM MM DMA S hinyk

1

‘_
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NDNALTINA PCI-Express /\—F IP ZfE L 7= DMA 25X DX (AHE) EISENA

(13) NTA—TREER

UTICN T REERICDODNVTEEDEL -, ESNERETNEIL, YIBEREL —M I3 BEFSCEHLEL
f=o LI=DY2T. Gen2 M x4 Tl&.2000MB/s Z#R#ELTEHELTLET,

HEXRDLE COTHAOERESEETIE. RES RAMF 2 FvT - AE) E54EF RAM(DDR3 AE!)) &
TIEEAERRIIEDOSHNWENHERTEE T, TNIL. DMA EREDEmEL —M XL THER RAM DA
BN+ DREETHAENEHELYET, WITHER RAM DfEEAERELI-LVT—4 - L—MIXtL
THARELETHNIE. DMA TSV DBADINTA—I U RERIBETELLESZEICHYET,

% Alterawilki (235 TH A% Quartus Il BEFEYIRIT7 v13.0 THEREN =D TI M, /A T+—7>
AEEDF=H. UT 2 mOEEZEMATNET,

-PCI-Express Hard IP /85 4—4@ “RX Buffer credit allocation” % “Minimum” A5 “Balanced”| Z3%EZEH
-FARIRIEZE Quartus Il BAFY IR x7 v13.1updated (v13.14) [TERE

FERL DMA Read DMA Write
(EEmEL—FhE) | (ExhEmEL—EhE)
CycloneV GT Gen2 x4 REB RAM | 1541MB/s, 77.1% 1538MB/s, 76.9%
Gen2 x4 4+&8 RAM | 1565MBY/s, 78.3% 1538MBY/s. 76.9%
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PCI-Express /\—K IP Z ML 1= DMA EX ORI (7R ELSENA

4. FEL&H

SEIL. AN 431 DTHAUDBNEZTDTHAUERNT, BHIRIEIZH TS 7L T4t PCI-Express /\—
FIP ® DMA $mEREDEmiL—b% CycloneVGT T/A\ARIZDWTRIELTHELT =,

BIEFERIZOWVNTIE, BAHIRETIIBA 75% U LDEREL—MERIRTEELz, CDEIX.PC DFVTt
YNEEDREERICKYZLEDYETOT, CEESHNIEL AN 431 OF OV A—RAJfERETHAUIZRY.,
I1—HHROBRETABICHHLIATET,

Qsys 1ZDLVTIE,. 2D AN 431 DT HAUIZhH DL, Nios 1| EDOTOyHERELLGERETHER
TEETQsys [ IP I72 023 VT AT LEERT HM207 000090 FBEIMICERL T,
FPGA TH A2 -TORDEREIETT hEKIBIZEFILET . Qsys DFFMICDOLTIE, 7ILTIHA—LR—D
FSHZELY,

https://www.altera.com/products/design-software/fpga-design/quartus-ii/quartus-ii-subscription-edition/qts-gsys.html
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P.5 FR)For_32bit 74/)LX = IE)For_64bit T4/LS

P14 32)(10) ..~A®D.. = IE)(10).H50...

P14 #8)PC = FPGA = IE)FPGA = PC

P14 )X 3-8..~®D.. = IF)X 3-8 .M500..

P15 32)(12) ..AD.. = IF)(12) .H%0...

P15 $2)PC = FPGA = 1E)FPGA = PC

P.15 X 3-10. $}&8 DDR3 SDRAM MM DMA S Rk 1% BT

REBLUTHRLOZER
BHIVEHEAFENELEBSERICEMNELTL, TROEALOFEE—FH LW ETIEACESN,
1 AEREFRETT  FAREETE T S PRIER T HLEHLET,
2. AAMBFEUEERETIIEAHYET,
3. AEHOERICEBLEHLTOFETH. B—CTHALRORY, BBRENGEBR ITOANHYELL KAEHEAFELFELLTRRBEEFTCT— RV EIThEENTT,

HBRARHT VT4 FR—LR—T: http://www.altima.co.jp B8R A+ EDISON: https://www.altima. jp/members/index.cfm
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