SK-IMX8MINI-ARTIX-PLUG

NMHCTPYKLU WA NMOJIb3OBATENA NP COBMECTHOM
MCNO/Ib30OBAHUK C NIATOWM SK-IMX8MINI, SK-
IMX8MINI-MB, SK-IMX8MINI-SODIMM-MB
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SK-iMX8Mini-Artix-Plug

SK-IMX8MINI-ARTIX-PLUG

e  FPGA Xilinx Artix-7 XC7A35T

e Konunuvectso 10 -114

e [eHepaTtop 50MIy,

e Tabaputbl: 60x46,5MM

e TemnepaTypHblin ananasoH -0 ... +70C

HA3HAYEHWE

Mogaynb paclumpeHma npeaHasHavYeH g1a peanmsanmm asToMaToB NpPorpammunpyemoi
JNIOFMKM C AOCTYNOM NOCPeACTBOM BbICOKOCKOPOCTHOM WwuHbI PCle.

Copepxut umn FPGA Xilinx Artix-7 XC7A35T umerlowmin B8 CBOEM COCTaBe MOAY/b
annapaTHoW peanusauuu wuHbl PCle x 1 Lane 2.5y (cywecTByeT pasHOBUAHOCTb 3TOMO
yumna c Nnoaaep*KKon 4acToTbl paboThbl WnHbI 5TTw).

PCle wuHa FPGA nogkntoyaetca K npoueccopy i.MX8Mini ana obecneyeHus
BbICOKOCKOPOCTHOM Nepeaayn AaHHbIX.

KoHdurypauma FPGA ocyuwiecTBnsieTcs € npoueccopa npu 3arpy3ke CUCTEMbI, He
TpebyloTca foNoNHUTEIbHbIE Kabensa u NPorpammaTtopbi.

MOAKNMIOYEHUNE

Moaynb pacliMpeHmns AO0MKEH MOAKNOYATLCA UCKAUYUTENBHO MPWU OTCOEAUHEHHOM
Kabene nuTaHua nnatobl! T.K. n3genma Ha ocHose i.MX8 B BbIKJAOYEHHOM COCTOSIHUU He
OTKAIOYAIOT MUTalolee HanpaxeHue 5B, a Npu coeguMHEHUM MOAYAA PaCWIMPEHUA He
rapaHTUpyeTcs NepBooYepesHOe YCTAaHOB/IEHWE COEAMHEHMUS Lenu «3eMIn», YTO MOXKET
NPUBECTU K BbIXOAY U3 CTPOS.
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Pasbembl NOAKAYEHNA MOAYNA PACLUMPEHUA:
SK-iMX8Mini — X1

SK-iMX8Mini-MB — X1
SK-iMX8Mini-SODIMM-MB — X1

OCOBEHHOCTHM COCTABA AOPA LINUX U 3ATPY3KUN FPGA

LWtaTHO, aparisep wuHbl PCle BKAOYEH B cocTaB aapa Linux HO OH He noaaeprkmuBaet
pexnum paboTbl 06HapyKeHWs HOBbIX NOAKAOYaembix ycTpoincts (Hot-Plug), T.e.
PErUCTPUPYIOTCA /IMWb Te YCTPOWMCTBA, KOTOpble OblM MOAKAOYEHBI HAa MOMEHT
WMHULMAAN3auUMmM cuctembl (ctapTa agpa). T.K. 3arpysKa KoHouUrypaumm (nogkntoueHme PCle
YCTPOWCTBA) NPOMCXOAUT NOCAEe 3arpy3KM CUCTEMbI — YCTPOMCTBO He ByaeT obHapyKeHo
cuctemoint. [Ina ycTpaHeHWs 3Toro HefocTaTKa 6bin aganTuposaH 3arpysumk U-boot —
pobasneHa ¢yHKUMA 3arpyskm KoHourypauum FPGA, 3ta ¢yHKUMA MO YMOSYAHUIO
OTK/ItOYEHA, BKAOYAETCA NMPUCBOEHMEM «1» mepemeHHOW okpy:KeHusa fpga_boot=1 (ato
MOXHO cAenaTb pefakTMpoBaHMEM WCMOAHAeMOoro ¢ainna 3arpysynmka B TEKCTOBOM
peaakTope). Mcnonbsyemblii No ymondaHuto Gaiin KoHPUrypaumm 4oaKeH HaxoanTbCs B
KopHesoi ®C /root/fpga.bit

TaK e nmeeTca yTUAUTA 3arpysku KoHourypaumm fpga_loader, aprymeHTom 3anycka

KOTOPOW YKa3blBaeTCA 3arpyaemMblil KOHPUTypaLMOHHbIN dalin:
#./fpga_loader fpga.bit
Program pulse done, waiting to init ...
Size of input file 2192129 Bytes
Download FPGA ... succesfull.
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SK-iMX8Mlini-Artix-Plug

BarkHo! Mpwu paboTe c PCle wWnHOM HeNb3sa 06HOBAATL KOHPUTYpaLUIo, 3TO HE0H6X0ANMO
Oenatb  UCKAYUTEeNbHO ObHOoBNeHWemM daina KoHourypaumm C  nocnegytowen
nepesarpy3Kon CMCTEMbI.

JEMOHCTPALUMOHHbLIN NPUMEP

Ona  pemoHcTpauumn pabotocnocobHocTM 6bin co3gaH npoekt B Xilink  Vivado
ucnonbsytowumii IP PCle ¢ pobasneHnem permuctpa BbiBoAa, Noaxaovyaemoro Yepes XOR
¢yHKumio ¢ curHanom PCle link ¢ cBetogmoay HL2 (mapkupoBka «LED»).

Mpumep B3anmogencTema pci_test.c B 6eCKOHEYHOM LUKE 3anucbiBaeT 610K AaHHbIX B
BRAM namaATb Moayna paclMpeHns, CHUTbIBAaET 06PATHO U CBEPAET KOHTPO/IbHYHO CYMMY,
pes3ynbTaT BbIBOAUT B KOHCO/b. TaK e OH C NepnoaoM B HECKONbKO COTEH MUNIUCEKYHA,
3anucbiBaeT HOBOE 3HAYeHWe B Perncrtp BbiBOAA, B pesysbTaTe yero csetoamopn «LED»
HaYMHaeT MUraTb.

#./pci_test

Test of iMX8Mini and SK-iMX8Mini-Artix-Plug interconnection.

Make sure download pcie test.bit configuration of FPGA on u-boot donloading stage!
Usage: ./pci test [-p PCI_ID] [-b BAR] [-s SIZE]

Now: PCI ID 10EE:7024, BAR 0, SIZE 0x400

pci device /sys/bus/pci/devices/0000:01:00.0

Loop - 1 (write-read 2000 blocks), test OK

Loop - 2 (write-read 2000 blocks), test OK

Loop - 3 (write-read 2000 blocks), test OK

TECTOBbIA OEPA3 CUCTEMbI

>
=
=
==
=
[}
-
=
©
-
2
3
3
3

[na TectTMpoBaHma NoAroTos/IeH 06pa3s cMCTeMbl BKAOYaOWMiI B cebs KoHdUrypaumio
FPGA c 3arpy3kow npu ctapTte, pacnonaraetca YandexDisk\YandexDisk\FTP\SK-
iMX8Mini\Boot\Buildroot\sk-imx8mini-artix-plug\

YacTUUHBbI NOT 3arpy3Ku:

U-Boot 2019.04-4.19.35-1.1.0+9g4d377539%al (Oct 05 2020 - 12:50:52 +0300)
CPU: Freescale 1.MX8MMQ revl.0 1600 MHz (running at 1200 MHz)
CPU: Industrial temperature grade (-40C to 105C) at 58C
Reset cause: POR
Model: Starterkit SK-iMX8Mini board
DRAM: 1 GiB
MMC: FSL SDHC: 0, FSL SDHC: 2
Loading Environment from MMC... *** Warning - bad CRC, using default environment
In: serial
Out: serial
Err: serial
BuildInfo:
- ATF
- U-Boot 2019.04-4.19.35-1.1.0+g4d377539%al
switch to partitions #0, OK
mmc?2 (part 0) is current device

flash target is MMC:2




SK-iMX8Mini-Artix-Plug

Net: ethO: ethernet@30be0000
Fastboot: Normal
Normal Boot
Autobooting in 0 seconds, press "<Esc><Esc>" to stop
switch to partitions #0, OK
mmc?2 (part 0) is current device
16351744 bytes read in 89 ms (175.2 MiB/s)
Booting from mmc
2192129 bytes read in 139 ms (15 MiB/s)
load 0x217301 bytes from memory address 0x43800000
Program pulse done, waiting to init
Download FPGA ... succesfull
35393 bytes read in 8 ms (4.2 MiB/s)
## Flattened Device Tree blob at 43000000
Booting using the fdt blob at 0x43000000
Using Device Tree in place at 0000000043000000, end 000000004300ba4d0

Starting kernel

B 3TOT mMomeHT 3aropaetca csetogmos «DONE» curHanusupyowmii o ycnewHom 3arpyske
KoHdurypauumn FPGA.

Welcome to Buildroot
buildroot login:

K MOMEHTY NpuraaleHns KOHCOAKN 3aropuTca ceeTogmnog, «LED» cMrHanmMsnpyowmin o ycnewHom
noakntodeHmmn PCle ycTpolicTsa.
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Login/password — root

3aHYCK36N\YTMHMTyTECTMpOBaHMHZ

#./pci_test

Test of iMX8Mini and SK-iMX8Mini-Artix-Plug interconnection.

Make sure download pcie test.bit configuration of FPGA on u-boot donloading stage!
Usage: ./pci test [-p PCI_ID] [-b BAR] [-s SIZE]

Now: PCI ID 10EE:7024, BAR 0, SIZE 0x400

pci device /sys/bus/pci/devices/0000:01:00.0

Loop - 1 (write-read 2000 blocks), test OK

Loop - 2 (write-read 2000 blocks), test OK

Loop - 3 (write-read 2000 blocks), test OK

Ceetoamnog, «LED» HayHeT murato.




