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1.1 Xillinux 47

Xillinux & —"N 523 - BRI - 2F Lubuntu 16.04 9 Linux &7, FT Zyng-
7000 7, BEEIE NP LR AT/ logic TH & . BRI ZFFHIR KA Z-Turn
Lite - Zedboard - MicroZed #1 Zybo -

S5AFA Linux Z1ThR—FE, Xillinux 22— M EEE4E, TF5:217 Linux B A& 201
BHLREFFEAOThEE - 5% WWHY Linux ZFTHONE, Xillinux 74 63E — 2258 4 logic,
TEZ VGA &S -

f#FH Z-Turn Lite - Zedboard #1 Zybo, 4 fZHANZMAVEE - RN E R IXE -
B M USB UART ity DT am & T4, (HUbThEe =2 T gk ]l

2 55D VGA/DVI i H ) MicroZed —#2 RS, R USB UART H1E console -

Xillinux if2&—1~ kickstart 7 % F &, HATRAIXER FPGA logic fabric F17£ ARM
processor iz 1THI%IE user space applications - 5 & EFEf & Xillybus IP core #fl
driver, HFREARMIIEF logic design FRERIFI 52K design M HEF, HH FPGA
logic F1%=TF Linux AEHETF TAE -

HHERAY Xillybus IP cores @i ] N FHFEFF i A G 5 HE T 80 1 = s 1) TAREASRE, THBR
T 4b7H kernel programming FIZ A #R LK application logic 1 processor 2 [8] #Y#%
H T2 -

1.2 Xillybus IP core

Xillybus &% T DMA ¥ 2w gk 77 %8, T 1€ FPGA #3247 Linux B¢ Microsoft
Windows ] host Z [E & #i%U3E - ‘&4 FPGA logic HI¥ it FIEEEIRE T R4t T
—ANMET A E LAY S - TiEH T#FH PCI Express bus 151 EZ &N AT EHLF
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embedded Z%:, LI5S AMBA bus ( AXI3/ AXI4 ) B 9T ARM [ processors -

full R
Application < wr_en i
FIFO data
ARM
to0 application Xillybus processor
logic IP core core
,,,,,,,,,,,, empty (PS)
7| Application | rd_en
Co FIFO © data

i &, FPGA L fapplication logic R 752 5 brvEAFIFOsAs HEN AT

B, HEEES A RIER FIFO 1% Xillybus IP core &t 2% 7] LIZE FIFO #9
AT % - TR, IP core wi N FIFO BEUALIE H 4 3% 45 host, ik userspace
software A LLIZHL - ¥ & HibLHI % FPGA # i) application logic Z# A, X5
FIFO ¢ H. -

F—JiH, Xillybus IP core F|H AXI bus SEHEIEL, 7E processor core ) bus 4
A DMA i&3K -

host [N FHFE/F5 device files 2 H., HATHELLT named pipes - Xillybus IP core
F1 driver £ FPGAs ##J FIFOs #1 host L AJ#H % device files 2 8] =55 H B WL (% 5
I -

IP core ffi FHTEZE Web N FAEFFIRIE R P B EII#4% -  streams AR ~ J7 AIF
HAinEMHERE &L, LAEH design B TIERE < [R5 FIE B 2 18] A B AT 16 -
SERURTE R TR RER ARG, BIAE http://xillybus.com/custom-ip-factory b4 7
RS B E L IP core

RFEFE VLA AR PR B Xillinux Z1TAR, 35 Xillybus IP core - iZIP core ] LA fin
FIH PR EERIRAEIRE T, AT RSN AR . ENRERES, MW
EINREFT 2 starter design, 7] LIREREHUITE I AES -

FAR IR FH EHIEY 1P core BHILA IP core & — MHudid i, FBgi— 1 i
ST FF SE B — MEER -

H = Xillybus IP core FIFEZIGE., B2 LT XH:

e Getting started with Xillybus on a Linux host
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¢ Xillybus host application programming guide for Linux

e The guide to defining a custom Xillybus IP core

& O AT LAZE Xillybus host application programming guide for LinuxRffs& A
2 %TF Xillybus IP core & U/ SEHLAY R ZE iR -
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FRFM

2.1 fEH

Xillinux & Xillybus 2 Zyng A 47 Linux, BHISCHRLARRFR:

Z-Turn Lite GERMETAI A Zyng % %)

e Zedboard

e 7010 MicroZed - 7020 MicroZed it/ MEFRHISF:: S, 5.5 #h47 -
e Zybo

R IEENMSE Z-Turn Lite B, #EVTA LR L/ web page DAIRIS LRI H BIHE
B«

RS R EIBTR & T LM B SR BB TR, EATRERR BT
M, HA—EaTRERAF LAY . £ 5.2 M TIRELZEER -

WRHT (RIS MicroZed) P B758 - BARRITO A ZITEN, HEUTH
H:

o —ME R, BEWE RS VESA FRIERT 1024x768 @ 60Hz, /AL VGA
g, HOMI F A\, BARBURTRF iR H (BLPE PC ZoRds) -

o AT HE/REH VGA 5 HDMI BL48 (40i&E )
e USB ##%:
° #/EI\ USB fﬂ*fﬁ

e — 1 USBhub, tnFEEMBIMEEHETE—T USB ik
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HER, Z-Turn Lite B0%H Boreskd - Kb, 20 EH HDMI % /) Z-Turn Lite
IO Cape board i##2|'v LUH T HZE{EH = -

fEH Zybo B, EoR&s AT LLEEEE] HDMI % H PLE VGA i H - ASZHf Zedboard K
HDMI % Hi ¥ [ -

B TR E/BARE S, FNEANTFE USB hub, FHFi1EHTESMIAE USB B
AT b USB ¥ M ¥ 5 B R -

7£ Zedboard 1 Z-Turn Lite &, $E&EFIFARA)ERE:Z 813 Micro B #] Type A £} USB
FLATSERLEY, X H4ikE Zedboard A BERE Z-Turn Lite —A2 4L (BT SE 04
o)
FERSNRBAR b, PR USB A ZUEEER:SY (W1 PC [ USB k) FITH THERIMNE
"
o — PMAIFEM SD £ (FiT Zedboard ) B MicroSD (FiF Z-Turn Lite -~ MicroZed
Ml Zybo ) B 4GB s H %, &tk Sandisk FlEfIR - ANHERE (A[BE) BB
WFHPHF R, FARREFES Xillinux —E2 5 2 R .

o HEFF: (Micro)SD R#1 PC Z [8]#) USB i&hCay, H TR image #1 boot file 5 A
o R PCHBENEFHT SD RHNERME, XA gEE N LER - Zyng
ARG WA LIRS A SD K, {HiXE s EME -

2.2 TEELT
Xillinux % 7RI E Xillybus ¥ 5 ) N & TTH R &
http://xillybus.com/xillinux/
ARATRCE P ER 2R, EAIE M D SR A SO T 2
e (Micro)SD K raw image Hi file system 4%, Linux ZE/2shE A LIE
e boot partition kit & —2H3C#, AT Xilink #) TEiZ1T implementation, LA
7T boot partition -

IO THELER -

LA ATHUELTE Xillybus IP core fUiE R, F T processor 1 logic fabric 2 [A] B2 18
{5 - Itk demo bundle FUFFE AL & AT REAE R LN AR 7 ERIUEXEE, N E B
Ta7 A, -

A LA F IP Core Factory Web N AHEFECE - HEGEF T HE X IP cores- 1H
PilA] http:/xillybus.com/custom-ip-factory LA L TH -
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R RIS E, B3 Xillybus IP core F1 Xillinux &ZFTAR, # AT LAGRBRHEH, A
S “evaluation” A& HILHT . X EFEF IP core £ E|HLF P designs 7,
AT HSEEERFIAMI - 1P core HIBER 77 =B R, A EXFEHIME— B Y
S VA H D REFAX A i€ R FH A A

2.3 FRYHF

Vivado 2014.4 &% B &R A ] F T Xillinux & TR logic design F) compilation «

WREMF R 72007s 5% 72014s % &, T2 FHX % & H) Vivado fiiAS (40
Vivado 2016.4 FIEERRA) -

T LLE R Xilink FIRTEY (http:/www.xilinx.com) & -
Vivado HUEfTARAEE A, i

e WebPack Edition, % Hin& s tiE s, Al AL GTR T A . iR
3% 75 Z-Turn Lite - Zedboard - MicroZed #1 Zybo Bl &/ FTH %% -

e Design Edition, FZMIEFAIUE (HATLLA 30 K) -
o EAIATREC BT SE R ML 1Tl PR TRRAR, R R THEE Zyng 154 -
o System FEMMEH A IE 4t WebPack Edition ThfEHR S KA IR -

FITE X SR AR E R 35 T o Zynq 52 Xillybus 155 1 Xilinx $24L4Y IP cores, ToFE&AST
HIFH] -

2.4 f#FH FPGA design &%

fifiF§ Z-Turn Lite - Zedboard - MicroZed =i Zybo i, T {#FH FPGA design 144 %
BIRTE P& BT RATAR - (7 — PR FE A Xilink TEFNE, HAATHE
TE L5 Linux kernel iR HIFEAFBE -

BERSFFIZZATI, AT T i logic design AR, LUK EIE HDL &S (Verilog
5 VHDL) - REL, Xillybus & 1TRUE 22 )X B ) — MRIF RS A5, R B
TR E RS design TGS -
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#3 Xillinux

3.1 #R

Xillinux ZfTHEEERN—DIFLF G, MAOUE— MR ARESER T BT
R T — T EH logic JTAFMEMAIRHREME . Hib, 5—XNiziTH
eI RAE A GER Y 30 208, HARE, &% Xilink FTE) o R, X
B RS TIEYER | SR AEH logic HIEH -

FTF M (Micro)SD FAiZh4r & Xillinux Y boot i# 2, &0/ B W ANH M

e boot partition H[1) FAT32 filesystem, H boot loaders~ FPGA #k43 ) configu-
ration bitstream (¥5°% PL ) 7 Linux kernel ] boot i il SCE-EE A, -

o LinuxZ £ ext4 root file system -

T E ) Xillinux /) raw image JLFFTE R IEE 2B T - ‘B /boot partition 2
A=A, HR—RERXilink) TEAER, F4ME 12 Mboot partition kitZ
U0

AITRFZ SN AUER (Micro)SD &R «
B AR LT PR, XL TR IR T A BIIFE SE AL -
o fi#J% boot partition kit
e 12177 PL ( FPGA ) T H # implementation
o R Xillinux image 5 A (Micro)SD +
o F=ANTCHEEH1E] (Micro)SD K A9 boot partition

5.2 Bt 1 anfer 5 E AR —E TAE -
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3.2 f#% boot partition kit
2 B F#E xillinux-eval-board-XXX.zip X HRES| T/EH FH -
HEM:

TAEEFMBENGEEEM - Fi512& Windows Desktop A&, BRI ERIEE
3 “Documents and Settings” -

ZIMABEH T AR (BEFP—L) Hil

o verilog— f1& £ % logic FIT H X {4F1 Verilog HHI—LJR RS (7€ 'sre’ T HE

H)
e vhdl- f1& F % logic FII H SCHF—LLF S04 . VHDL H E %% 5 /0 SO F
'src’ F HxH

o cores—Xillybus IP cores HIFgmiE — IS 1

o system-4: i processorti Flogich) H %

e bootfiles— 15 B M E TS, R E#I%] boot partition -

e vivado-essentials——processor 1 X F1iE A logic HIE LRI H &, fit
Vivado i -

Hi&HF Z-Turn Lite - Zedboard - MicroZed F1 Zybo #4061 - fn R F H A —
B, BRT 5.2 TRHF|H RSN, 34085 FE N L YR #8 constraints X4 vivado-
essentials/xillydemo.xdc -

EER, vhdl BRE & Verilog 3, HENEATER 9w -
5 Xillybus IP core )3 0 &Z ETEMRL 'sre’ F H 5k H Y xillydemo.v B, xillydemo.vhd 3C

Ao SR EGRE RSO, DUEME R E O RER IR IR (& 22 Xillybus -
3.3 45k bitstream 3
3.31 N4
Vivado& A AR B 30, G5 tb B 24, T ERMER] - T R H PS4

F'RiE, BT Tol HFEY script AT Vivado W H - It script fl#— N7 H &
“vivado”, FARIE T EH U E AL HE -
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AT sre/ 7 HEH R OREWEXLSCHRIEIA) - processor- ERIE
ERMINER A, LUK logic 1 F /Y FIFOs #L7E vivado-essentials/ # 5% %, Vivado 7£
7 B 9 implementation B IE 7 T A 18] S04

%31 H Fimplementation ] A% T VerilogaVHDL -

3.3.2 EEEWHIN Zynq T4 (YR Z-Turn Lite)

H&demo bundle for Z-Turn Lite FE 18 .

5 SR SR 2R FE RSP 611 root directory HTHF select_part.tcl - 1% 304 B 5 U7
& Tol fi4, HATRENEAIE Vivado T B ) Zyng &4 - XPUATH ‘9 FRER
P

WX LEAT 7 —HBOEER—1 9 F4F, DUEEEE Z-Turn Lite R _E#Y Zyng #655 -
R H 7 —4 Zyng B, EMHNHFELL Vivado M1 B #IE I BTl
TiH - select_part.tcl {XETHAERIARIBES I, Fitz G5 HH# 1T EBaEE sk -

3.3.3 % xillydemo.vhd ({XBR VHDL WiH)

HEEUTEL N AREZRITIOPR:
o %I HEVHDL
o demo bundle i& A TB&Z-Turn Lite 2 M4 {RT HE BRI -
USRI S S5 AT T 2, T 4R %8 vhdl/sre/xillydemo.vhd: B Xillydemo %55 {4
Uity 5 R ASL I LU =47
PS_CLK : IN std_logic;

PS_PORB : IN std_logic;
PS_SRSTB : IN std_logic;

BEAh, BOHTER R R E SRR LU AT (BR “——" EBRL) -

-— signal PS_CLK : std _logic;
—-— signal PS_PORB : std _logic;
-— signal PS_SRSTB : std_logic;

TFeFXHEA Verilog PR3 IHFHEAT R E -

3.3.4 “E5% Vivado Ti H

fE#Vivado 2014.4 5 S AR -
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HEFREFTIFHE SR T, 1% Tools > Run Tcl Script..., $RJ5 R ¥E 4/ I £
verilog/ B vhdl/ F H &£+ xillydemo-vivado.tel - — R 51 4 & A4 KIS [ A2 —
Sy . AT LU %R Vivado B HEEHRAY “Tel Console” T+ K48 UE T H 8 /& 5 Ak
Ty, HEIEERR RN

INFO: Project created: xillydemo

WX AR Tel console i th AU /E—17, FRELZ H T 1A -
TEIX B ] LIVF Critical Warnings, (B 551% - ERWRTE OS24/ (Rlscriptt
Z3217) , HXEETscripta FEUN MR

ERROR: [Common 17-53] User Exception: Project already exists on disk,

please use ’'—force’ option to overwrite:

3.3.5 Implementationji H

Bl H 5, 217 implementation: ¥ ;- {ll Flow Navigator bar - #J “Generate
Bitstream” -

AR HE— R E O, WA ] LR 3 synthesis #1 implementation——iZt

“Yes” o
Vivado 27— RF|FHE . XiEHTEILSE - &4 T JL warnings, HAF—La[fE
GURE PR SRR A L=k 1

B — S O, @50 bitstream EINAEAL, FERME T —SEIEREEE . T
IR LA, B 5L “Cancel” -

bitstream L4 xillydemo.bit ] 7E vivado/xillydemo.runs/impl_1/ F#.2
implementation FGEAS R - X1, H—EEHREER—:
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o I F#L7E VHDL design I Hi 31 “lO placement is infeasible” £ - 1R AT H
VHDL K implementation &4 X#iE ML, H#HR#E IR Z KX xillydemo.vhd
BT T G -

o write_bitstream 2 Hi 21 DRC #51%, #9482 PS_CLK-. PS_PORB #1 PS_SRSTB
RIGE - REHARZAR, REFHR—IK - BRER LARERRET xily-

demo.vhd -

e i “Timing constraints weren't met” i %5 - A% B %€ X logic I A e & & H3xX
FEDL, SETEICIERZE timing 25K . iXERE design 7EiE1% F& EHH,
{HL75 2B IE LU 58 28 B A2 M0 T 45 2 1Y clock R AI/EL /O ZR R IEHR « FF
design ®IE A B timing AU F2@ H PR timing closure -
timing constraint #{ %18 # 4 54 critical warning, i P42 A% bitstream L
. B FPGA BT A RBEBRICRIE - 7T By 1L 42X FEAY bitstream, timing #L
f 238 53— NN Tel script - “showstopper.tel” $ A2 1R A5, B S1E route
IBITHE RN BEIIT - ZERHMLZ 21556, 1§ H & Flow Navigator H1 “Project
Manager” F#J “Project Settings” - %% “Implementation” #7£, SXJ5 18 NiREh
#| “route_design” FIIXE - #R/5 M tcl.post F1F£ER showstopper.tcl -

o (EfTHABFERIRATRER M T MOE BRI SE R, RFIR Db 2 «

3.4 F image fin#; (Micro)SD

341 —&K
I AESS B H B2 image file 5 A (micro)SD - % X145 xillinux-2.0a.img.gz.
NECNEYE S (gzip #8520 -
(Micro)SDR X “Mimage, & NbootifE &), BrT =130, BAREHR -
XA image NMIZWRELE, SRI5 5 A (Micro)SD £ 5 —1> sector #1 L. . H JLF 1%
TR LUEELX — o R RMEE LRI
image & —> partition table - —>FH T E ¥ 1A boot files HIES 5> EH 7 FAT file
system Fll ext4 ZFLfY Linux root file system - 5 —“partition JL-F# TG Windows F,
MiZ28% 7, Frll(Micro)SD R Al fe s BIFAEMR/ N (16 MBLA) -

M5 full disk image NZEXFEE FHEYLH P B#IE, FILTZELE Windows 1T HELE
FERRFIREE, FREE Linux BASAMING o DURBIERRRE T A E T — B RS L HUT
PLERAE -

W (Micro)SD % USB i&EALes (it BN LR HiEE) | NRASTHTES
A image, 40 3.4.4 Btk -
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HEM:

¥ image E A\ (Micro)SD = AT VK B HIMIER'E Z BT FT BEEL S IR A Z . REE
WEHHENEANE, WREFEMHTHRS image FIAHF A .

3.4.2 Jfn# image ( Windows )

7t Windows I, FTFE—MFHRIINHRETHREH image, 7171 USB Image Tool - it
TEEH T USB &g 517 (Micro)SD R AIfE L -

Rt OCHEEIDARRER) NET (Micro)SD ¥, mRefFEAHEAM T,
% Win32 Disk Imager - 1217 Windows 7 Fsf 2 A §E H IX R -

X R T B R AT DL R4S Al S R B R . DU TE SRR A USB Image
Tool -

s FEFFE, 517 “USB Image Tool.exe”- X35 M RS, #A USB & Fl &%,
ML b A e & EAR - BRIEALT drop down menu Z& E 4 ) “Device
Mode” (5 “Volume Mode” #HX) H1 . Hif; Restore ¥ 30K ML EH “Com-
pressed (gzip) image files” - £ F#) image file ( xillinux-2.0a.img.gz ) - M3 7HE
RATEA-S578 . SERE, HExE (“CeBiREE) HETE-

EFELEYA F, GUI R TLiEETT, HERTEIIRI RS R - XML T, 7]
PFHGATBRAR, BB TEZSE Microsoft NET framework 2H14: «

B, XA DN ATIER (R ZERGETT GUI R, X2 — MRERERITE) -
XAPAMEBER . HY, RBUX&EHRS - 76 DOS Window |, R B SREHCH MR
FFREEGEIIAE (BRASENT) -

C:\usbimage>usbitcmd 1

USB Image Tool 1.57
COPYRIGHT 2006-2010 Alexander Beug
http://www.alexpage.de

Device | Friendly Name | Volume Name | Volume Path | Size

2448 | USB Mass Storage Device | | E:\ 4024 MB

(HE® "ushitemd" FEMFHREFE T TIAEHT 1)
W, SRAVETRESE, RIVEFETUS Crestore”) -
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C:\usbimage>usbitcmd r 2448 \path\to\xillinux-2.0a.img.gz /d /g

USB Image Tool 1.57
COPYRIGHT 2006-2010 Alexander Beug
http://www.alexpage.de

Restoring backup to "USB Mass Storage Device USB Device" (E:\)...ok

FIRE, XNIZTRERN 4-5 580 HIR, BEEF 2448 FINEAESE — N BORB 1T
&R E, H¥ \path\to BHl (Micro)SD K image 7 KT ENL EEEN
EEAZ -

3.4.3 /% image ( Linux)

BEER:

FI B HEE &R —TERNES: — MR RER AR GEFEFEHEIRDN
Biridal) AR SECTENEZ PRI ERIETEREE KR . HE#E T Enter
ZAEZR, WMEREARIN Linux, E% B Windows AT HERE -

WHIFTIR, B EFRZ &N (Micro)SD FIEH EE - HIFHHA USB iEH:aY, #
FEEHEXH (/varllog/messages 5§ /var/log/syslog ) I EHRELIAZ:

Sep 5 10:30:59 kernel: sd 1:0:0:0: [sdc] 7813120 512-byte logical blocks

Sep 5 10:30:59 kernel: sd 1:0:0:0 [sdc] Write Protect 1is off

Sep 5 10:30:59 kernel: sd 1:0:0:0: [sdc] Assuming drive cache: write through
Sep 5 10:30:59 kernel: sd 1:0:0:0: [sdc] Assuming drive cache: write through
Sep 5 10:30:59 kernel: sdc: sdcl

Sep 5 10:30:59 kernel: sd 1:0:0:0: [sdc] Assuming drive cache: write through
Sep 5 10:30:59 kernel: sd 1:0:0:0: [sdc] Attached SCSI removable disk

Sep 5 10:31:00 kernel: sd 1:0:0:0: Attached scsi generic sg0 type 0

BT RERE AR, BEXEMNEAZEE kemel HFHWEET 285 - LHIFH

“Sdcn R

fi#IE image file:
# gunzip xillinux-2.0a.img.gz

¥ image E 1% (Micro)SD & 1R #..
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# dd if=xillinux-2.0a.img of=/dev/sdc bs=512
SR, EROZIE M R L2 N IR Bh R R -
HEH:

LA /dev/sde il - EZ)BEFH LA, BRIEER IS BT B LR B K% & AH DT
AL -

FASUE

# cmp xillinux-2.0a.img /dev/sdc

cmp: EOF on xillinux-2.0a.img

THIEBMIR: 7 image file £iA%| EOF MR MWE HMPrE WA HLEIER, FHHK
FEHLSRPRER I FE L « AR cmp 24 Wixid CREFPOANRER) . EXPRLE
BWRERRE . REARRRE, BT —NEMSE /dev/sde”, TAREE ABE -

3.4.4 f#H Zyng HINE; image

FHR 3.4.3 Brig s T WA A Linux HL2 A1 USB JERCES N %k image - AT LAfE A
Zynq WA G | SZATHRBEM 7RG Linux R4% - HAR L, AT LLEEHERRES, HH
/dev/immcblk0 {Eh Biri&& (A& /dev/sde ) -

% M QSPI flash LUK SD + EHI7RF] Linux 248 (W REEHRIEAE) 525 boot T FEHT
X TAEIEH - XZEASE Xilinux AR, BE5E2 M RAM 21T, # B7E boot SEALE A
f#FH SD + - [k, WHE SD R T boot, A LLEHEIEH, REHAR—KHATS
A image -

Wik Zyng 51 (Micro)SD # image F1 boot partition SCH2& — MEEFF Linux 1
WA - B UM AT OB S HUT I ERE, (HEE BT E R R 5 A
ARG B EERS] USB OTG Ui - Z2%E disk-on-key

> mkdir /mnt/usb
> mount /dev/sdal /mnt/usb

SRIG AT LLEE /mnt/usb/ _FISEE A ERRE 2 F RS -
7f Zedboard I, TR Z0%E JP2 Bksk, LUE USB ¥ 0 H 5V fitH, .

3.5 R K #IZ] boot partition

5 BORUE boot AL B
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e ¥ boot partition kit 1 bootfiles/ ¥ B 3% H' ] boot.bin FI devicetree.dtb & il £l
(Micro)SD -~ boot partition (55—~ partition ) -

o EHil{E 3.3 FR4 A A ALY xillydemo.bit (M verilog/ 8¢ vhdl/ FH 3k, LUEEERIH
) -

S HIX L2 B W (Micro)SD ) image NINIE A+, 5~ USB i&RLE:, &
JE R HEINERENTEN. . R Zyng HHTE A raw image, 5% (Micro)SD + M
R, REEFEA -

XX TR LR B LR BGHTR (Micro)SD i partition table & Z (] -

7E Linux &% b, FIREREFohLLEE —1 partition (40 /dev/sdb1 ) - KEEGT
BHLS AEhHUT LR E -

B, = Zyng B S Tt B BIRF, A

> mkdir /mnt/sd
> mount /dev/mmcblkOpl /mnt/sd

FHRFSHEE HE] /mnt/sd/ -

7£ Windows #%t I, #f A (micro)SD R E/REA “disk”, HH #4134 ulmage -
XA SO I B IR A H A -

SERE, IEBAEIE (Micro)SD &, REBEMITENL KT, Flwn

> umount /mnt/sd

5 Windows | #7J “remove the disk safely” -

3.6 boot partition # 3 {4

TEZ boot Z /i, EHHIA boot partition T4 41 T /7 FUE T -

HT i boot AT, (micro)SD K HI%E—> partition (boot partition) 75 EAZ LM
SO

e ulmage——Linux kernel binary - iX# Xillinux ] (Micro)SD image 5 A K5
boot partition FHFE—ISC: - kernel &ML TR -

e boot.bin——&#]H] bootloader - 1% {617 & W) processor #i5LF U-boot
SHER, FAERSHZAFELEER -

e devicetree.dtb— Device Tree Blob ({4, EF£14 Linux kernel FITEHE &, -
o xillydemo.bit— PL (FPGA) 4fE 31+, £ 3.3 EiaAEmk
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J2 55 boot

4.1 PR E
F T BT A (Micro)SD RHUUT boot, 75EASMBKERE - N NSRS B FHIT
TR

41.1 Zedboard

IEfCEW T TR BRI -
W, FEIT LU B R (EER B A] fE— T IR EANE) -

o 7y JP2 ALK, fy USB W &AHEMAL 5V .
e JP10 1 JP9 M GND #3h% 3V3 i &, ZiTHHIEA = MR ZEHES] GND -

o 1 JP6 ZEEB (CES silicon 752, 152 % Zedboard #J Hardware Guide )
F34T) -

HEM:

FraEi% B S Zedboard Hardware User Guide F AR E AR, KH JP2 B
B, FIEERIR EK USB %% (USBREFEFBAR) BUCEA1H 5V IR -

4.1.2 MicroZed
M MicroSD RHUT Xillinux ) boot HIIERBIZ BN T

e JP1: 1-2 (GND)
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Zedboard % H BBk E
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Xillybus Ltd. (LA BIERL T )
e JP2: 2-3 (VCQC)
e JP3: 2-3 (VCC)
HEAFBINRENR, RFH%EJP2.
IEFRIBR RSB T TR
41.3 Zybo

boot mode FHFEIT VGA FEEas Bk %R, NiXxEAAE “SD” KR 15l L, ik
KPR

HAb Bk B BUR T TR BB o Flan, w7 LR VR BRI B o AR 5V
VR UART USB ffifL it —5F T AL EY boot 1 Xillinux, BI&#LEA -

41.4 Z-Turn Lite
Ethernet iE288 5210 OBk (FRiCH J26 ) HA7E boot mode, NIZUW K AL E

) &
R
@, |

-

7
b
9 R{
8 R1
S R2
0 c1
1-C1
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o BT _JP1 BREANACE (B RicE, BIPGEREH—15(5)
o BT JP2 BN UE:
e FCFG 1 PO_RST AME

5 boot BIETLxR, XM BLH LEE.

e SYS_RST Bk&n] LB # N AT K2 #EIRE & Zynqg /Y processor -

e WD ( Watchdog ) Bk%& 1 M processor j& FAME: watchdog /05 - Xillinux F5 i
EEE, #EEEFH4Tboot -

DGND 5% U2 b i 5 . AEiX 2 EACE — MBI A ICR -

LeAh, R HDMI W3k GBIt Cape 10 ) , ] Zyng % & bank 35 &
W 3.3V HIRIKEN - X 2iE T J27 A BK35 4 L[ 3V3 Bk @A, LT EE
MicroSD ~iIMR A (W TFE) -

lb&.}m by W ‘q?
1va 2vs vi @

4.2 EEIEIRE
B AT R L i AR

e Z-Turn Lite I Z-Turn Lite 10 Cape board: i##%%!| Cape board fJ HDMI i35
AT B E R e - 23, i HDMI/DVI & RD 28k 455 DVI B A\ & B

HDMI 3k .
e Zedboard / Zybo: 15l VGA 2T ENLIE RS -
e Zybo: #H HDMI B AR HEALE REs - 83, @i HDMI/DVI j& Bt g 20 AL 45

K DVI Sy N GEHEIMUY) HDMI fi2k .
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e Zedboard/Zybo/Z-Turn Lite: USB ( OTG ) iEE2s FIRbRFISE S -
7E Zybo £, H—1 ML PC i) USB #fizk - 7£ Zedboard F1 Z-Turn Lite £, iX
1S Zedboard FEff R USB BFELAE (5HE) - 24 LL “kit” BLENGERT, AT
F# Z-Turn Lite —# it
WFREE XY, RGERIHIT boot, F HAE ARG 17T B AN 158 2 A0 5L
W (] RB—— R G AE AT R 48 58 IS 2R {58 F 2 78 2 A AT B A R BUA
HER, 1E Zedboard b, Wi %$E JP2 A Refifitk USB i 1 IEH T4F -

o Ethernet ¥if % T8 BRI LS 5502 AT LR - QnSRIEHEI M 4%H DHCP server, Linux
M52 B E M4 -

e UART USB ¥ii 1 A] LUEREE| PC, EAEKRZEIEHN T, 4T Zedboard F Zybo,
XA ELTFR - —boot messagesTEARE A%, HbootTE M 7EIX ME O LA
t—shell prompt -

XX F7E boot HARI AR, %Y PC WM gs el it & RS IR IER TIER
REH -

KF Z-Turn Lite, 5% — /MR USB & RLas KyE #AR T 3.3V UART 55
ZIER S AT RE AL SRR L. 40 Xillybus ] web page =T Z-Turn Lite A%
B .

4.3 9L BEARHEE,
4.3.1 FIHSWr
4 EYE AT, boot HATRIRIHBREAR D I o DL A R L3 -
o BHEXBENEH (ZHE41E) -

o {FHASE Sandisk & HT (Micro)SD K« RIfE-RFEMK TIEEHR, 2HAIEE
BIRBIRES AN, E2SHUTE 22 AR EE R -

e (Micro)SD image 5 A RN FEHE R
e U-boot MFF % 1] QSPI flash fN#kIHAIFIAN TS HIIAEZ & - 1 4.3.3 B -
o REIEVH, WHEZHTES —RERXWERGN RS

IERR) UART #% & J& 115200 baud - 8 data bits - 1 stop bits, 7% flow control -
LSRN AESGE G ANIET 4 FPIN BT o & A2 X R Ol ) ME— 225K 2 7E (Micro)SD
R —1 (FAT32) partition 132! boot.bin 34 -

WSRO AR BN :
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o JOTERT N 5 AR 2T ITEL Y boot partition kit £ #1 T IE#EH) boot.bin. %E
RS2 R E ROZ S W MR — R A -

o XUF UART BT EHLAIEERE T IEH T/E, AlfES QSPI flash L7 5 Linux
gy (A[HE) SR—# Tk SD kL - iEFE®E, Linux £ UART terminal b FH
FEFEH) host, FIRETCIES FEYE UART/USB ##igs IE% T/E, K 7E Windows
N Tera Term R REZME— 3%

N5 U-boot 7F console & HHE., {H boot #HFELN, M5 4.3.5 B2 I A 47
WETRES B - R HHERI AT REE SHRER, DIASBI AT # &
.

4.3.2 boot FHE5ERHT

bootiii #2457, ZEUART console %5 tH — 1~shell prompt, JC75F &% - BIE
I, root user FIEGRE N, FIHLIMARFTE, Llroot HERAFTEEL -

HEM:

5 FARFETE (Micro)SD & £/ Linux AR [E], Xillinux #) root file system 7k /A
HEETE (Micro)SD R b, HERGBHN S A - Linux 255 RAE R P H B AR B IR
ZHIEBRA LAVRF R GRS E, MBAER PC T ENL—FE, RIMFEAERIRETEEE
T MEEIEFAIKE -

Z-Turn Lite - Zedboard 71 Zybo F/{F & 1.

o 7F shell prompt Zbf# A “startx” LU= %) LXDE graphical desktop - desktop 7%
K% 15-30 BoRATIa - WRBH LA, W OLED Bonds LRIESIRE
BT R B L ET H 4% (UF Zedboard HiX > OLED Z7RE:) -

o MIN#; logic fabric # Linux kernel f53, B4 b2 BoRHH B EE =M Xillybus
BT RREATRERF . E02 BRRERGMITHREREET blank” X, X2 R
SIZSIHHIE R BN, 505 Y X-Windows R4t iR\ AR -

o T F LMY Xillybus J5FH CRIFHRE P B 5R 5 L BB IE (5 SUR B 2 5 77
FEHGEA R - PRAEFEM ERER, SNAGEAS Z4XME, A
RZAR A -

4.3.3 U-boot BT &

XillinuxtEbootid F2 F & #fiU-boot il Fixillydemo.bit - kernel image#fidevice tree . 1%k
FREFFIR ML T 27 boot BLE, HEF—MERMMAITHME, AFZEHITREM
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&4 -
7E U-boot 2515 SLEN7E UART console [ A F 47 R A] #)3% U-boot f shell:

U-Boot 2013.07 (Mar 15 2014 - 22:59:21)

Memory: ECC disabled

DRAM: 512 MiB

MMC : zyng_sdhci: 0

SF: Detected S25FL129P_64K/S25FL128S_64K with page size 64 KiB, total 16 MiB

**x* Warning - bad CRC, using default environment

In: serial
Out: serial
Err: serial

Net: Gem.e000b000
Hit any key to stop autoboot: 1

U-boot E/& 2 QSPI flash 18R RFHIIAEEZ & - T~ “bad CRC” Y warning %
IRAFREIEREIE, Fik U-boot Yk &y EAE 4 il fUEAIAER XX T2 H (Micro)SD
KA Xillinux B boot 2%, KN Xillinux £ U-boot B IEHX BEITH M ET &

BEER:

BER, BME RGN (Micro)SD +HU4T boot, EA%AE & MR LK QSPI flash
KR - W5 QSPI flash & 5N boot & ILELAIEMEZ &, I U-boot AT fE
SR EAN R SFE boot HTERM -

él G %EP&HJ”’—FEET—J%}%ET U boot ¥ iRIEHIAZ A & (M QSPI flash INELIEAE

EEREOE R E) 4. HIEMIL, THUT “bootemd” B EAINE, Rk
Tﬁ/ﬁﬂ(jﬂ ‘run $modeboot” - }iljl%, “modeboot” H U-boot KJJ?S&&E BB T
MATAEINE; U-boot, FILAERH Xillinux boot &7 “sdboot”.  “sdboot’ZF & f1, & —
ZANHUTXillinuxFIboot# F2 A i 4

U-bootfJcommand-line shell’& —~*help™ii4, BEFIH THE M4 KHE X . —it
AR R4

e env print—fTEI AR &/ Y Fi(H

e env set—I% B R NMIMNEZEME
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e env default -a——FFTE IS B % B W HIE 4B EHA(E -
o saveenv—f YIS B IR FFIQSPI flash (“R&MicroSD/SDF)

FisllfE, = U-boot it boot #AERIIT, FIRAHEEM 1T SREE . (1R “bad
CRC, using default environment” ) warning A& H U-boot & AR f, ‘e i T 77 6%
M. AT HEHBINEE T Xilinux Z2ERP) |, £

xillinux—-uboot> env default -a

## Resetting to default environment

xillinux-uboot> saveenv

Saving Environment to SPI Flash...

SF: Detected S25FL129P_64K/S25FL128S_64K with page size 64 KiB, total 16 MiB
Erasing SPI flash...Writing to SPI flash...done

IR RE A S B R AR L, EN AR BB -

4.3.4 % E HE X Ethernet MAC Hihik

BIATEWL R, Linux KT U-boot & & K Ethernet MAC Hiitik -

T B MAC Hihit, AT LI Network Manager SEBURIED & S0 - Flan, KLLF
INZEE #1514 K /etc/NetworkManager/system-connections/eth0 F4)SC{4:H

[connection]
id=ethO
type=ethernet

[ethernet]
cloned-mac-address=00:11:22:33:44:55
mac—-address=00:0A:35:00:01:22

BB U S ) permissions,  LAE Network Manager {5 4L E :

# cd /etc/NetworkManager/system—-connections/
# chmod 0600 ethO

Freeth0”sb, 1% B KR ANAE HA S . nFanE B sCr, &R MR-
Y LinuxEF BN, MACHIHER 7700:11:22:33:44:55 -

AT LUMEB i AT SRR “nmcli” HUTHFIRIESS - 8T, FE RS LT it lE
B S A AR Network Manager BT - % EIFRE ARG — MRS L
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i Ethernet ##3k - 1% “Edit Connections...”, XJ51%#¥ “Wired connection 1”7, $XJ5
B “Edit”. £ “Cloned MAC address” 55115 A#TH MAC Hihl, SR/5 8. “Save” .
Linux E81/5 805 R FHFT R MAC Hbhk .

AR R I U-boot MEREZS B 7 — . iHER, M IERE T 5 SR i)
Xillinux, [FA U-boot # A EZ&REM A QSPI flash, Kbt A5 CHFE “saveeny”

A A
T o

HTINEZ EF6E7E QSPI flash £, Kt MAC itk AR E RIRE 1 - X5 ZHIHTT
VAR, ZH T 1 R MACHE RS =€ 21 (Micro)SDF -

#ltn, 7 U-boot F shell F{#F USB UART console:

xillinux-uboot> set ethaddr 00:11:22:33:44:55
xillinux-uboot> saveenv

Saving Environment to SPI Flash...

Erasing SPI flash...Writing to SPI flash...done

o5, ERMHRAEYRE . 1k Linux B3hHUT boot:

root@localhost:~# ifconfig

ethl Link encap:Ethernet HWaddr 00:11:22:33:44:55
inet addr:10.1.1.164 Bcast:10.1.1.255 Mask:255.255.255.0
inet6 addr: fe80::211:22ff:fe33:4455/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:16 errors:0 dropped:0 overruns:0 frame:0
TX packets:50 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:2720 (2.7 KB) TX bytes:9230 (9.2 KB)
Interrupt:54 Base address:0xb000

(e 1P #ihkFf DHCP server 245 H)

4.3.5 boot HE FIEEAID R

ERZ%, TH%AH T boot HHAHE UART S8 - %Rl Zedboard EIR,
{EARZ A2 AR/ « A 2R boot RN, —ZRERIRIA B AT BE 18 IR MR BL i 1 1)
A, AT RER A -

U-Boot 2013.07 (Aug 10 2014 - 11:28:31)

Zyngq PS_VERSION = 0
Memory: ECC disabled
DRAM: 512 MiB

MMC:  zyng_sdhci: O
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SF: Detected S25FL256S_64K with page size 64 KiB, total 32 MiB

In: serial
out: serial
Err: serial

Net: Gem.e000bL000
Hit any key to stop autoboot: 1 0
Device: zyng_sdhci
Manufacturer ID: 3
OEM: 5344
Name: SLO8G
Tran Speed: 50000000
Rd Block Len: 512
SD version 3.0
High Capacity: Yes
Capacity: 7.4 GiB
Bus Width: 4-bit
Booting Xillinux...
reading xillydemo.bit
4045675 bytes read in 295 ms (13.1 MiB/s)
design filename = "xillydemo.ncd; HW_TIMEOUT=FALSE;UserID=0XFFFFFFFF"
part number = "72020clg484"
date = "2014/03/11"
time = "22:22:00"
bytes in bitstream = 4045564
zyng_load: Align buffer at 10006f to 100080 (swap 1)
reading ulmage
4487928 bytes read in 326 ms (13.1 MiB/s)
reading devicetree.dtb
9531 bytes read in 16 ms (581.1 KiB/s)
## Booting kernel from Legacy Image at 03000000 ...

Image Name:  Linux-4.4.30-xillinux-2.0
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 4487864 Bytes = 4.3 MiB

Load Address: 00008000
Entry Point: 00008000
Verifying Checksum ... OK
## Flattened Device Tree blob at 02a00000
Booting using the fdt blob at 0x2a00000
Loading Kernel Image ... OK
Loading Device Tree to 1fb4e000, end 1fb5353a ... OK

Starting kernel

Uncompressing Linux... done, booting the kernel.

.000000] Booting Linux on physical CPU 0x0

.000000] Initializing cgroup subsys cpuset

.000000] Initializing cgroup subsys cpu

.000000] Initializing cgroup subsys cpuacct

.000000] Linux version 4.4.30-xillinux-2.0 (eli@ocho.localdomain) (gcc version 4.7.3 (Sourcery CodeBench Lite 2013.05-40) ) #1 SMP PREEMPT Tue I
.000000] CPU: ARMv7 Processor [413fc090] revision 0 (ARMv7), cr=18c5387d

.000000] CPU: PIPT / VIPT nonaliasing data cache, VIPT aliasing instruction cache
.000000] Machine model: Xilinx Zyng

.000000] bootconsole [earlycon0] enabled

.000000] cma: Reserved 16 MiB at 0x1e800000

.000000] Memory policy: Data cache writealloc

.000000] PERCPU: Embedded 12 pages/cpu @dfb36000 s18880 r8192 d22080 u49152

.000000] Built 1 zonelists in Zone order, mobility grouping on. Total pages: 129920

o

.000000] Kernel command line: console=ttyPS0,115200n8 console=tty0 consoleblank=0 root=/dev/mmcblk0p2 rw rootwait earlyprintk

.000000] PID hash table entries: 2048 (order: 1, 8192 bytes)

.000000] Dentry cache hash table entries: 65536 (order: 6, 262144 bytes)

.000000] Inode-cache hash table entries: 32768 (order: 5, 131072 bytes)

.000000] Memory: 493232K/524288K available (6155K kernel code, 294K rwdata, 2192K rodata, 312K init, 472K bss, 14672K reserved, 16384K cma-rese
.000000] Virtual kernel memory layout:

.000000] vector : Oxffff0000 - Oxfff£1000 ( 4 kB)
.000000] fixmap : 0xffc00000 — O0xf££00000 (3072 kB)
000000] vmalloc : 0xe0800000 - 0x£f£800000 ( 496 MB)
000000] lowmem : 0xc0000000 - 0xe0000000 ( 512 MB)
.000000] pkmap : 0xbfe00000 - 0xc0000000 ( 2 MB)
.000000] modules : 0xbf000000 - 0xbfe00000 ( 14 MB)
.000000] .text : 0xc0008000 - 0xc082f0c4 (8349 kB)
.000000] .init : 0xc0830000 - 0xc087e000 ( 312 kB)
.000000] .data : 0xc087e000 - 0xc08c7840 ( 295 kB)
.000000] .bss : 0xc08c7840 - 0xc093da38 ( 473 kB)

.000000] Preemptible hierarchical RCU implementation.
.000000] Build-time adjustment of leaf fanout to 32.

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[ .000000] RCU restricting CPUs from NR_CPUS=4 to nr_cpu_ids=2.

OO0 0000000000000 00O0O0O0O0O0O0 000 OO0 O O
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.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000018]
.007925]
.012173]
.020052]
.031309]
.035629]
.039067]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
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.000000]
.000000]
.000000]
.000000]
.000018]
.007925]
.012173]
.020052]
.031309]
.035629]
.039067]
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RCU: Adjusting geometry for rcu_fanout_leaf=32,
NR_IRQS:16 nr_irgs:16 16
slcr mapped to 0800000
12C: platform modifies aux control register:

nr_cpu_ids=2

0x72360000 —-> 0x72760000
L2C: DT/platform modifies aux control register: 0x72360000 -> 0x72760000
L2C-310 erratum 769419 enabled

1L2C-310 enabling early BRESP for Cortex-A9

L2C-310 full line of zeros enabled for Cortex-A9

L2C-310 ID prefetch enabled,
L2C-310 dynamic clock gating enabled, standby mode enabled
L2C-310 cache controller enabled, 8 ways, 512 kB

L2C-310: CACHE_ID 0x410000c8, AUX_CTRL 0x76760001
zyng_clock_init: clkc starts at 0800100

offset 1 lines

Zyng clock init

clocksourc ttc_clocksource: mask: 537538477 ns
16 bits at 54kHz,
at 0808000, irg=17
64 bits at 333MHz,
arm_global_timer:
colour dummy device 80x30

console [tty0] enabled

0xffff max_cycles: OxfEfff,

wraps every 603975816ns

max_idle_ns:

sched_cloc
ps7-ttc #0

sched_clock:

resolution 18432ns,

resolution 3ns, wraps every 4398046511103ns

clocksource: mask: Oxffffffffffffffff max cycles: 0Ox4ce07af025, max_idle_ns:

Console:

bootconsole [earlycon0] disabled
Booting Linux on physical CPU 0x0
Initializing cgroup subsys cpuset
Initializing cgroup subsys cpu
Initializing cgroup subsys cpuacct
Linux version 4.4.30-xillinux-2.0
CPU: ARMv7 Processor [413fc090]
CPU: PIPT / VIPT nonaliasing data cache,
Machine model:

(eli@ocho.localdomain) (gcc version 4.7.3
(ARMv7), cr=18c5387d
VIPT aliasing instruction cache

revision 0

Xilinx Zyng
bootconsole [earlycon0] enabled

Reserved 16 MiB at 0x1e800000

Memory policy: Data cache writealloc

PERCPU: Embedded 12 pages/cpu @dfb36000 s18880 r8192 d22080 ud9152

Built 1 zonelists in Zone order,

cma:

mobility grouping on. Total pages: 129920

Kernel command line:

PID hash table entries: 2048 (order: 1, 8192 bytes)
Dentry cache hash table entries: 65536 (order: 6, 262144 bytes)
Inode-cache hash table entries: 32768 (order: 5, 131072 bytes)
Memory: 493232K/524288K available (6155K kernel code, 294K rwdata, 2192K rodata, 312K init, 472K bss,
Virtual kernel memory layout:
vector 0xffff0000 - Oxffff1000 ( 4 kB)
fixmap 0xffc00000 - O0xfff00000 (3072 kB)
vmalloc 0xe0800000 - 0xff800000 ( 496 MB)
lowmem 0xc0000000 - 0xe0000000 ( 512 MB)
pkmap 0xbfe00000 - 0xc0000000 ( 2 MB)
modules 0xbf000000 - 0xbfe00000 ( 14 MB)
.text 0xc0008000 - 0xc082f0c4 (8349 kB)
Linit 0xc0830000 - 0xc087e000 ( 312 kB)
.data 0xc087e000 - 0xc08c7840 ( 295 kB)
.bss 0xc08c7840 - 0xc093da38 ( 473 kB)

Preemptible hierarchical RCU implementation.
Build-time adjustment of leaf fanout to 32.

RCU restricting CPUs from NR_CPUS=4 to nr_cpu_ids=2.
RCU: Adjusting geometry for rcu_fanout_leaf=32,
NR_IRQS:16 nr_irgs:16 16

slcr mapped to 0800000

nr_cpu_ids=2

0x72360000 -> 0x72760000
0x72360000 -> 0x72760000

L2C: platform modifies aux control register:
L2C: DT/platform modifies aux control register:
L2C-310 erratum 769419 enabled

1L2C-310 enabling early BRESP for Cortex-A9
L2C-310 full line of zeros enabled for Cortex-A9
L2C-310 ID prefetch enabled,
L2C-310 dynamic clock gating enabled, standby mode enabled
L2C-310 cache controller enabled, 8 ways, 512 kB

L2C-310: CACHE_ID 0x410000c8, AUX_CTRL 0x76760001
zyng_clock_init: clkc starts at 0800100

offset 1 lines

Zyng clock init

clocksource: ttc_clocksource: mask: Oxffff max_cycles: Oxffff, max_idle_ns: 537538477 ns
sched_clock: 16 bits at 54kHz, resolution 18432ns, wraps every 603975816ns

ps7-ttc #0 at 0808000, irg=17

sched_clock: 64 bits at 333MHz, resolution 3ns, wraps every 4398046511103ns

clocksource: arm_global_timer: mask:
colour dummy device 80x30

console [tty0] enabled

OXfEffFEFFFFFFFFff max_cycles: Ox4ce07af025, max_idle_ns:

Console:

bootconsole [earlycon0] disabled

(Sourcery CodeBench Lite 2013.05-40) )

440795209040 ns

console=ttyPS0,115200n8 console=tty0 consoleblank=0 root=/dev/mmcblk0p2 rw rootwait earlyprintk

14672K reserved,

440795209040 ns
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.043389] Calibrating delay loop... 1332.01 BogoMIPS (1pj=6660096)

130990] pid_max: default: 32768 minimum: 301

131116] Security Framework initialized

131135] Yama: becoming mindful.

131211) AppArmor: AppArmor initialized

131270] Mount-cache hash table entries: 1024 (order: 0, 4096 bytes)
131295] Mountpoint-cache hash table entries: 1024 (order: 0, 4096 bytes)
132028] Initializing cgroup subsys io

132059] Initializing cgroup subsys memory

132104] Initializing cgroup subsys devices

132133] Initializing cgroup subsys freezer

132156] Initializing cgroup subsys net_cls

132177] Initializing cgroup subsys perf_event

132200] Initializing cgroup subsys net_prio

132222] Initializing cgroup subsys pids

132274] CPU: Testing write buffer coherency: ok

132537] CPUO: thread -1, cpu 0, socket 0, mpidr 80000000

132602] Setting up static identity map for 0x82c0 - 0x82f4

310974] CPUl: thread -1, cpu 1, socket 0, mpidr 80000001

311078] Brought up 2 CPUs

311115] SMP: Total of 2 processors activated (2664.03 BogoMIPS) .

311133] CPU: All CPU(s) started in SVC mode.

312116) devtmpfs: initialized

314713]) evm: security.selinux

314734] evm: security.SMACK64

314748] evm: security.SMACK64EXEC

314761] evm: security.SMACK64TRANSMUTE

314775] evm: security.SMACK64MMAP

314804] evm: security.ima

314824] evm: security.capability

315239] VFP support v0.3: implementor 41 architecture 3 part 30 variant 9 rev 4
315600]) clocksource: jiffies: mask: Oxffffffff max_cycles: Oxffffffff, max_idle_ns: 19112604462750000 ns
316774] pinctrl core: initialized pinctrl subsystem

318050] NET: Registered protocol family 16

320031] DMA: preallocated 256 KiB pool for atomic coherent allocations
323590] zyng_gpio e000a000.ps7-gpio: This is the Xillinux-1.3 compliant legacy GPIO driver.
324184] zyng_gpio €000a000.ps7-gpio: gpio at 0xe000a000 mapped to 0xe0814000
329041] hw-breakpoint: found 5 (+1 reserved) breakpoint and 1 watchpoint registers.
329099] hw-breakpoint: maximum watchpoint size is 4 bytes.

375012] vgaarb: loaded

377592] SCSI subsystem initialized

378094) usbcore: registered new interface driver usbfs

378220] usbcore: registered new interface driver hub

378369] usbcore: registered new device driver usb

378741] media: Linux media interface: v0.10

378849] Linux video capture interface: v2.00

379225] pps_core: LinuxPPS API ver. 1 registered

379263] pps_core: Software ver. 5.3.6 — Copyright 2005-2007 Rodolfo Giometti <giometti@linux.it>
379346] PTP clock support registered

379675] EDAC MC: Ver: 3.0.0

383475] NetLabel: Initializing

383515] NetLabel: domain hash size = 128

383538] NetLabel: protocols = UNLABELED CIPSOv4

383614] NetLabel: unlabeled traffic allowed by default

384003] clocksource: Switched to clocksource arm_global_timer

384740] AppArmor: AppArmor Filesystem Enabled

399611] NET: Registered protocol family 2

400379] TCP established hash table entries: 4096 (order: 2, 16384 bytes)
400470] TCP bind hash table entries: 4096 (order: 3, 32768 bytes)
400579] TCP: Hash tables configured (established 4096 bind 4096)

400652] UDP hash table entries: 256 (order: 1, 8192 bytes)

400701] UDP-Lite hash table entries: 256 (order: 1, 8192 bytes)

400961] NET: Registered protocol family 1

402023] RPC: Registered named UNIX socket transport module.

402065] RPC: Registered udp transport module.

402090] RPC: Registered tcp transport module.

402114] RPC: Registered tcp NFSv4.l backchannel transport module.
402789] hw perfevents: enabled with armv7_cortex_a9 PMU driver, 7 counters available
404341) futex hash table entries: 512 (order: 3, 32768 bytes)

404505] audit: initializing netlink subsys (disabled)

404585] audit: type=2000 audit (0.379:1): initialized

405111] Initialise system trusted keyring

405881] VFS: Disk quotas dgquot_6.6.0

405984] VFS: Dquot-cache hash table entries: 1024 (order 0, 4096 bytes)
406373] squashfs: version 4.0 (2009/01/31) Phillip Lougher

407215] NFS: Registering the id_resolver key type
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407288]
407315]
407361]
407468)
407949)
409634]
409681
409832]
410040]
410079]
410137]
440104]
468985]
469289]
469614
278046]
282451]
305388]
315816]
337113]
343139]
348856]
357688]
364433)
369044]
381383]
394522]
405966]
418231]
431756]
445354)
458696]
470432)
482312)
497966]
511276]
5227261
537085]
550571]
564036]
614085)
629895)
644279)
656171]
666380]
677100]
678486]
703249]
714453]
727453]
738464
750995]
763635]
7741661
791487]
805427]
819245]
830359]
841633)
851105]
861835)
877515]
9065781
921636]
942290]
952285]
204187]
323264]
372338)
390906]
414805]
4479611
491022]

DR NN NN R B R R e e e e R R e e Rl e e e R R e e R R R R e Rl e R R R R e e R R R e R R R R e R R R OO0 0 00000000000

Key type id_resolver registered

Key type id_legacy registered

nfs4filelayout_init: NFSv4 File Layout Driver Registering...
JEfs2: (NAND) (SUMMARY) A@ 2001-2006 Red Hat, Inc.
Allocating IMA MOK and blacklist keyrings.

Key type asymmetric registered

version 2.2.

Asymmetric key parser ‘x509’ registered

Block layer SCSI generic (bsg) driver version 0.4 loaded (major 248)
io scheduler noop registered
io scheduler deadline registered
io scheduler cfg registered
Console: switching to colour frame buffer device 128x48

xuartps e0001000.serial:

(default)

clock name ’aper_clk’ is deprecated.

xuartps e0001000.serial: clock name ’ref_clk’ is deprecated.

e0001000.serial: ttyPSO at MMIO 0xe0001000 (irg = 158, base_baud = 3125000) is a xuartps
console [ttyPS0] enabled

xdevcfg £8007000.ps7-dev-cfg: ioremap 0xf8007000 to e0872000

brd: module loaded

loop: module loaded

libphy: Fixed MDIO Bus: probed

libphy: XEMACPS mii bus: probed

xemacps e€000b000.ps7-ethernet: pdev->id -1, baseaddr 0xe000b000, irg 31
ehci_hed: USB 2.0 ’'Enhanced’ Host Controller (EHCI) Driver

ehci-pci: EHCI PCI platform driver

ehci-platform: EHCI generic platform driver

ohci_hcd: USB 1.1 'Open’ Host Controller (OHCI) Driver

ohci-pci: OHCI PCI platform driver
ohci-platform: OHCI generic platform driver
uhci_hcd: USB Universal Host Controller Interface driver
usbcore: registered new interface driver usb-storage
mousedev: PS/2 mouse device common for all mice
i2c /dev entries driver

version 1.0.3
4.34.0-ioctl (2015-10-28)

Secure Digital Host Controller Interface driver

device-mapper: uevent:

device-mapper: ioctl:
sdhci:
sdhci: Copyright(c) Pierre Ossman

sdhci-pltfm: SDHCI platform and OF driver helper
sdhci-arasan e€0100000.ps7-sdio: No vmmc regulator found
sdhci-arasan e0100000.ps7-sdio: No vgmme regulator found
mmc0: Invalid maximum block size,
SDHCI controller on e0100000.ps7-sdio

ledtrig-cpu:

assuming 512 bytes
[€0100000.ps7-sdio] using

registered to indicate activity on CPUs

mmc0 :

Key type dns_resolver registered
Registering SWP/SWPB emulation handler

mmcO: new high speed SDHC card at address aaaa
mmcblk0: mmcO:aaaa SLO8G 7.40 GiB
mmcblk0: pl p2

registered taskstats version 1
Loading compiled-in X.509 certificates
Key type encrypted registered

AppArmor: AppArmor shal policy hashing enabled

initialised: dm-devel@redhat.com

ADMA

ima: No TPM chip found, activating TPM-bypass!
evm: HMAC attrs: Ox1

hctosys: unable to open rtc device (rtc0)

md: Waiting for all devices to be available before autodetect

md: If you don’t use raid, use raid=noautodetect

md: Autodetecting RAID arrays.

md: Scanned 0 and added 0 devices.

md: autorun

md: ... autorun DONE.

EXT4-fs (mmcblkOp2): couldn’t mount as ext3 due to feature incompatibilities
EXT4-fs (mmcblkOp2): couldn’t mount as ext2 due to feature incompatibilities
EXT4-fs (mmcblkOp2): mounted filesystem with ordered data mode. Opts: (null)

VFS: Mounted root (ext4 filesystem) on device 179:2.

devtmpfs: mounted
Freeing unused kernel memory: 312K (c0830000 - c087e000)
systemd[1]: System time before build time,

NET: Registered protocol family 10

advancing clock.

random: systemd: uninitialized urandom read (16 bytes read, 6 bits of

(16 bytes read, 6 bits of
(+PAM +AUDIT +SELINUX

random: systemd: uninitialized urandom read

systemd[1]: systemd 229 running in system mode.
systemd[1]: Detected architecture arm.

systemd[1]: Set hostname to <localhost.localdomain>.

entropy available)
entropy available)
+IMA +APPARMOR +SMACK +SYSVINIT +UTMP +LIBCRYPTSETUP +GCRYPT +GNI

Getting started with Xillinux for Zynq-7000

v2.0 32


http://xillybus.com/

Xillybus Ltd. (HLEs BRI 30) www.xillybus.com

EARESLH T H T systemd FITAL - AT 30 #/E, —> shell prompt HELUATF -
e — BRI Z B RE2H JLID R

Ubuntu 16.04 LTS localhost.localdomain ttyPSO
localhost login: root (automatic login)

Last login: Thu Feb 11 16:28:21 UTC 2016 on ttyPSO
Welcome to the Xillinux-2.0 distribution for Xilinx Zyng.

You may communicate data with standard FPGA FIFOs in the logic fabric by
writing to or reading from the /dev/xillybus_x device files. Additional
pipe files of that sort can be set up with a custom Xillybus IP core.
For more information: http://www.xillybus.com.

To start a graphical X-Windows session, type "startx" at shell prompt.

root@localhost:~#

4.4 HE—Ebootla A
4.4.1 A% file system fI K/

root file system [] image fR¥F5/)N, DAMERATRERMFEE k& »H—HE, &H
FHANME R (Micro)SD £ A E -
HEM:

ZHEE file system FIR/INS, FEBBRIEEA (Micro)SD RN FIE AN - B
VR BHAT I ERME, MR BRI RMIUZEE (Micro)SD RH1Ia1L (5
A image FH1EFE boot partition )

B SIEFH T

# df -h

Filesystem Size Used Avail Use% Mounted on
/dev/root 3.4G 2.8G 388M 89% /

devtmpfs 241M 0 241M 0% /dev

tmpfs 249M 72K 249M 1% /dev/shm
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tmpfs 249M 7.2M 242M 3% /run

tmpfs 5.0M 0 5.0M 0% /run/lock
tmpfs 249M 0 249M 0% /sys/fs/cgroup
tmpfs 50M 4.0K 50M 1% /run/user/0

FIr Llroot filesystemiit &2.8 GB, fii_t.388 MB free -
F—MEREH X (Micro)SD £ - 7 shell prompt &b, #A

# fdisk /dev/mmcblk0

RIERALITAZE (AEZH THANSELR) -
e d [ENTER]-f|F&partition
e 2 [ENTER]-%#partitionZi 52
o n [ENTER]—AIE—"~#Hpartition

o % [ENTER] 4 (R LAREZBLIA(H: A primary partition, %(F 2, MAJRERI &I
sector 7R, F|FIREEERY sector 457K -

e W[ ENTER] - fR7FFHBH .

WERAE IS A A B AR, HF % CTRL-C (80 q [ENTER] ) B fdisk i AR
W . fEfE—H 287, (Micro)SD £ L% HE EmMaz L .

— BRI SIE AT R o 1BTER, sector iS5 ATRERH AN -
# fdisk /dev/mmcblk0
Welcome to fdisk (util-linux 2.27.1).

Changes will remain in memory only, until you decide to write them.

Be careful before using the write command.
Command (m for help): d

Partition number (1,2, default 2): 2
Partition 2 has been deleted.

Command (m for help): n

Partition type

P primary (1 primary, 0 extended, 3 free)
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e extended (container for logical partitions)
Select (default p):

Using default response p.
Partition number (2-4, default 2):
First sector (32768-15523839, default 32768):

Last sector, +sectors or +size{K,M,G,T,P} (32768-15523839, default 15523839):

Created a new partition 2 of type ’'Linux’ and of size 7.4 GiB.

Command (m for help): w
The partition table has been altered.
Calling ioctl() to re-read partition table.

Re-reading the partition table failed.: Device or resource busy

The kernel still uses the old table. The new table will be used at

the next reboot or after you run partprobe(8) or kpartx(8).

MR ARG FBRFIERINE— sector 5 FIHIFIANE, BEFERGHERE, THAZL
&mm%ﬁwﬁo

FEXAFPFI, ME—TT BE (R &S fdisk AOERINE A9 7 2 & J5 — 1> sector, LLfE file
system /NFRIFERIRAME (HRALELXFEE) -

IERNJEERIY) warning FTiH, Linux [ partition table #1&15&E 8 - MR, B

# partprobe

XRLZ A X console PR AR AT HIH - Q1SR EHHSLHAR T A B A kernel partition 2
H2Ek, AR AARFIEEZ N partprobe HAFIE - #iA]1E UL, root partition H A2
partition table FT it AUFREE - TR ATRESR: fdisk H T RIRH, RNiZEE, & Linux FITi%
AT boot -

% partprobe %G F &, FB4 partition table %A@, {E file system iV K
ANy B R T REER /NS [E] - BT LAZE shell prompt, A
# resize2fs /dev/mmcblk0p2

T 2 LU i R

resize2fs 1.42.13 (17-May-2015)

Filesystem at /dev/mmcblkOp2 is mounted on /; on-line resizing required

old_desc_blocks = 1, new_desc_blocks = 1
The filesystem on /dev/mmcblkOp2 is now 1936384 (4k) blocks long.
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block count HURT partition FIA/)N, AT BESH BT AFE -

IEAZSE AR R i, AR /NE ETERRE Y file system | . HEZERJEREEF
[ EE, R

CERSEAER: TRER-

f#F 8 GB (Micro)SD R #1237

# df -h

Filesystem Size Used Avail Use% Mounted on
/dev/root 7.1G 2.8G 4.0G 42% /

devtmpfs 241M 0 241M 0% /dev

tmpfs 249M 72K 249M 1% /dev/shm

tmpfs 249M 7.2M 242M 3% /run

tmpfs 5.0M 0 5.0M 0% /run/lock
tmpfs 249M 0 249M 0% /sys/fs/cgroup
tmpfs 50M 4.0K 50M 1% /run/user/0

R, “df -h EHEFAHRA/NE 1 GIB=2% F9, EH 10° F1 Y Gigabyte
K 74% - X5iE 8 GB R7E L E RN 7.1 GiB FIJRE -
4.4.2 RPFEEE SSH TilA]

root password BXIA TG, AREFEMH L root B8R, RALTFZG . HIt, ssh
FEHEE 3K root -

BAEBLIAE, 57E shell prompt E AR LU i 41% & root password:

# passwd

4.4.3 FEZIAEEE X Compilation (fIREFE)

FEREELT, NAREFET FEWARYE locale settings TR F4F - & WL AT
JE R 2 B sshiE B2 2 B F IR, K hsshiE1% B shell sessionf] i clientflocale
settings & il | serverfIEA 55 H

XAl fE S 55 warning messages %
bash: warning: setlocale: LC_CTYPE: cannot change locale (en_US.UTF-8)

2 H I EE RS BT, R R B DI locale « ZAE &L A2 EE R 2 Hij ff b m) J
THRE TR Z WL locales:
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# locale

LANG=en_US.UTF-8

LANGUAGE=
LC_CTYPE="en_US.UTF-8"
LC_NUMERIC="en_US.UTF-8"
LC_TIME="en_US.UTF-8"
LC_COLLATE="en_US.UTF-8"
LC_MONETARY="en_US.UTF-8"
LC_MESSAGES="en_US.UTF-8"
LC_PAPER="en_US.UTF-8"
LC_NAME="en_US.UTF-8"
LC_ADDRESS="en_US.UTF-8"
LC_TELEPHONE="en_ US.UTF-8"
LC_MEASUREMENT="en_US.UTF-8"
LC_IDENTIFICATION="en_US.UTF-8"
LC_ALL=

ER[FH locales H5%:

# locale -a
C

C.UTF-8
POSIX

FEIXABIT A, AREAZE DI locale, B PLLEEATTAINE -

# locale-gen en_US.UTF-8
Generating locales...
en_US.UTF-8... done

HER, DB locale BURT &L ssh EZANTENL - & 5 AL H T EEM
ITEIHR 2SN E /Y locales, 7 BESCERIZIY ssh 2% - UART % 0 £/ shell Z T
ZRAE S ) POSIX locale -

T en US.UTF-8 HHY iR, ©EELHEALITHT (RE LHEKRFIS1E TR
)

4.5 f#H desktop

Xillinux desktop (7E Z-Turn Lite - Zedboard 1 Zybo L) %44 Lubuntu desktop
—HE . BT (Micro)SD F HIEIET TEARN R, NAEFMECEE T2 HLE,
1B desktop 7= £t ftynfa i A =4 PR -

Getting started with Xillinux for Zynq-7000 v2.0 37


http://xillybus.com/

Xillybus Ltd.

(FL2SEHIE AL 20) www.xillybus.com

4.6 XY/ER

SHEfT Ubuntu ZATHR—FE, AT LU “apt-get” 3 HAMENIFEL -
H apt 708 Ubuntu BERGIRAFIRER, H H2 KM, ERSIIERRIT

boot -

BEXRFRGHIE, BEEFEIA ARG (MR |, REHES “Shutdown”, B
PR HAM A& K% - “Lock Screen” 4 #ANEL -

o, 7E shell prompt Zb8E A LUK A2
# halt

24 UART console I (DL R#E b, WRAFE) HI—51i0H “System Halted” #J3C
ARTH B, AT L2 4 5 P R A FEL VR

%I reboot, EIHEFRF bitstream EHTNEE| FPGA ( PL ) #hF, 1EEE MR HE Fi%EFF
reboot 1%EI, EEEA:

# reboot

WER, IN—EXEEINMEFAS, BlinEESA -

4.7 MiX BT 4

Zynq WIRAE 2 AR — G217 Linux BITFENL, B TAFAE - @i Xillybus IP core
5 logic fabric 22 B FIZEA IR LIFE Getting started with Xillybus on a Linux host™
WE . EER, Xillybus /) driver ©2Z3EE Xillinux ZATHRAH, FEta] LBk 5w
HRLEERFR S -

5.1 Br¥E 2 18R N AT logic 5 Linux BRIERGIEA -

HEE, Xillinux 835 gec compiler 1 GNU make, K It ] LB B /) proces-
sors 2T T EALFEF A compilation - apt-get 1 A] DK EL A B EE EL AN NS & 4T
G
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PEAT B

5.1 53Eil logic #hk

Xillinux ZATHRSE N ST 5T logic B . EEEFRIRFIEIETY 2838 FIRTIR 2
xillydemo.v =%, xillydemo.vhd 3CfF (BURTEIEES) - H T Xillybus IP core FITE
Linux host #f1 logic fabric Z [B] F%5#E % i, 7] LLZE boot partition kit H7f/) B A HoAt
HDL ST«

A LUR A B & X logic designs M IN HDL ST INEI BL Y% 3.3 R AARITHE #,
NG LS FRIRI AR R R 7 sCE A i - ZL06 A BT logic $UT REEHI boot, 1HRFHT
i) xillydemo.bit £ /%] (Micro)SD £ boot partition #, BEHIE K] . iEER. AL
i Zyng #Z 5 R xillydemo.bit B %] boot partition #, N 3.5 Bl
TREEVIGS KB EA DY, EI logic BIFF A & HHHE 2 s Fl & B -
ANIFHET JTAG X PL 1 T9RFE -

# Xillybus IP core HE#F| H & X application logic i, #&ZI#E W {E T FIFOs 5
Xillybus IP core FH., T AZXEE FIFO 5 logic FifTh, ZEDES —MEBAE.
¥ Xillybus 5 block RAM &, registers #0751, 7EiXFME L T RIENE xillydemo &
AR TT I -

7E xillydemo &3k A, FIFOs H THUT M host 235 H:3R [H] 45 & FIEHE Y loopback -
FIFOs HIP I #RE RS Xillybus IP core, iXf#15 core 7] LIMEN B CLINEUIR R FIELIRE
THTE -

EHEAERNZ T, FIFO #)—im H — 1 %72 Xillybus IP core, 7 —¥miE RSN
FATE PR IR B B T 2 5 -

xillydemo R i FH Y FIFOs P R 52— 1B K] clock, FINRAEEH Xillybus
= clock M5 - TESKPRR AT, AIREA SR B T R B/ B clocks A T2 EURN
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5 \NKI FIFOs, M o vFEURIR AT 2 & H clock MidE bus clock X5« @ T X
#, FIFOs AMXFTLAFEZ 4, i AT LAFE 2 3& 5 1Y) clock domain crossing -

HIEE, WM FPGA %) host ) streams, Xillybus IP core 55— 5@ FIFO (5
First Word Fall Through fHfz) -

AR SO 5 8 A E %E L logic HH5K:
e API HT logic design: Xillybus FPGA designer’s guide
e Linux host FIZEEAMEE: Getting started with Xillybus on a Linux host
o JTERNH: Xillybus host application programming guide for Linux

o 15K EH Xillybus IP core: The guide to defining a custom Xillybus IP core

5.2 fFHHEAMR

2R HE Z-Turn Lite - Zedboard ~ MicroZed &% Zybo LMK F324T Xillinux Z A,
FIRERR Z T R B

EREANEIW R Xillinux & B AR, BN RRAR A - 2295 R, 1R
ZEXillinux i H BIAE R T F Xillybus IP core, FRA MK IR HLIRE S -

X B R B (RIS 5

o MSERIMRBIZE —1 XML XXHERS % (FTE ps7_system_prj.xml ) - %304
6% processor [IZE, EHE MIO 5IHI)<Fr#EFHF1 DDR 5|MIFHE <S4 #
ERMEERASE M, BOERES -

o UISRKF XML SCHEERNZ% Il FPGA CLK1 ( FCLK_CLK1 ) 2 70i% & 100
MHz, 8% Uit 4 -

o WIRFNHITEM, MINFERE processor core ) MIO 43fit: ARM core B 54 4~
I/O pins, EATLAE &AL & B HELS R LRSI . ARM core 7E51 H /) block
design HELE MR E A B ELLAIX LT ] (a0 USB 0 - Ethernet %) |
XL BT S AR b IX a5 | B 42 £ A DT L -

o WIERTE processor FUELE (Bl XML file /) HaftsT 7 Sk, M2 AR5 M
XML STk 42 /) FSBL (First Stage Boot Loader) #1 U-boot binary = #&
boot.bin- 7£ Vivado # block design T2 F i 1) 55 5GE i3 /F 2 FSBL — %47
IR I FE A5 - BB FE S5 A ARM processor H1 1] registers, H{H iz BL7E
Vivado H )% g, 5 H %] SDK- F & Vivadolil H Hprocessorft S £ 1]
REANVERA, BT AFSBLEARYE 1l 40 &1 H1 AOXPSII H £ A - 2214 E U-boot ATIR,
&% 7 Jusr/src/xillinux/uboot-patches/ H'f) README {4 .
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o Wi, FEFLENT, 158 “poke” ThEE, W] LUEM ST ENL registers % B K
B4k gk 6, 5 7 boot.bin. I, 5.6 B -

o M HEIATEEALE devicetree.dtb F# T HEEL, LIRBGHIXE . B DTB FIRMHS
(DTS #%=) A LAFE Linux kernel AVRACES 2] (W, 6.2 Bt%)

o VGA/DVI ¥irth (4niRiER) T25TARIHAEITAS - X2l gaks sre/ T B %
H xillybus.v SCHSRSERLE - 1BER, R A “system” ERIESH 8 (%,
MAE xillybus.v &M 4 £ Fitk, REZRHXEE S5 EEZS] VGA/DVI Kt
(EE Y

5.3 M2 ARG H clocksHIHiER

ARM processor [#] core 2 PH 1~ clocks fi logic fabric f# ], @ #RA FCLK_CLKn -
FEERNR, EIR5ZEZH FSBL (First Stage Boot Loader) 7E/in#; U-boot 2 Hij
WEM

BRIk, RI{E clocks HIFMZ % EAE Vivado Y, X LE5H 2 {6 £ # timing constraints
FE bare-metal N A (Bl SDK L/ compiled) #HAT#IIRLERL -

ANSRAE R R TR EAR PR, USRI — R 5T
e f£ Vivado FEHT clock IS -
o EHEME (GXZFH .ncf i HY timing constraints FTLFFHYT)
o N TS HEIISDK, Ll AHEMA]E— 1 FSBL application project -
e J\ Vivado B &+ T AT IX BT Y registers % & -
o 1RHE “poke” NAEMHAT L EAIHEE, W15 5.6 BFTik -

TEZ Xilink FIFER T BTSN PR (&E—FSRN RFRAEER -

5.4 % PL logic /] GPIO I/O 5|l
5.4.1 Z-Turn Lite

BIR Z-Turn Lite HAR S E R 077 =0R VR /O SILLH TSRS = HiY, (R
H%E#Z%) Z-Turn Lite 10 Cape board &l it FrifE £ #2255 68 1/0 pins FIFEEH, LM
HDMI £ -

i XL 68 FHERERERIF A 40 FHERERE J3 1 J8, A LLERE M FH IR - 10
Cape board H—H:&/MERESS, ©15 J3 f1J8 =5 . BT J3 A1 J8 LRt
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TERE M INERERS RIS, K Xillydemo ] top-level module T iX 225 | B i3
R4y J3 1 J8 A&, pin placement constraints ¥ & {15 F 2R R AOERESS -

J3 F1 J8 1) Verilog / VHDL ¥ [ 1 AR B 50 b TR 2R 895 IS5 48 3: Verilog / VHDL
S J3[0] FEAYIHESI R J3/3 . J3[1] E| J3/4 &, HF| J3[33] £ J3/36. J8
st -

NEBEN, BT J8 KT EMELE xillydemo.v #1 xillydemo.vhd #7%#%! proces-
sor 1] GPIO &I, H H ] LIE#8 11i217 7F processor b S #FATHEH] . J3 1Y
FE 5| BIARE xillydemo.v 11 xillydemo.vhd X B AR, FF H AT LS B S 1)
xillydemo RIS FA I B R logic f#H -

H T B2 xillydemo Rk AL, K55 IKI 5~ GPIO F1H application logic 4
S IR 5 ik . R AE GPIO FIE AR £ £ 21k, I xillybus FEBR
gpio_width st 24 GEA) tWRNAMRES - ©H A 35, HF| J8 ) 34
N 1/O FIH, hnbk—1~FT Cape Board #$i] GPIO -

wEiFTA, W EEEBINERERS, EN15 I8 1 J8 = EATRIGIM, 3R AT LLfE
. B2, XTEEH, Cape Board JFFE ] A B LLS [ -

PG HEZR— P EIER R, —SoE S H1E 12C 51 MI7E Cape board
HH pull-ups: J3[19]-~ J3[18]~ J8[28] # J8[31] (f#[H Verilog / VHDL k&5 5 F R
) o BT R E o F 2R A pull-ups, RILEIMELE J3 1 J8 3EHESS X
S5 E i THE R -

HDMI JERESS RO, N5 I3~ J8 B LAl Ho e 2 28 4k F I -

5.4.2 Zedboard # Zybo

7£ Zedboard 1 Zybo #R -, FZ¥HE /0 5] EH:E] ARM processor HJ GPIO i 1 (
PS), XAVFEEM Linux FEHIFEALX L5 [ IR, 8 A B R ey 35 | %
%] FPGA logic (BRI PL) -

¥ Zyng 19 PL 5IBITHF 110 MIFR ST Xilink FPGA 5E£HH[F: (55 R BEETZHE
B (xillydemo.v ¢ xillydemo.vhd) FERHIA - HithEl inouts - X155 AU |
43R & A 7E xillydemo.xde .

HT S AE GPIO 55, HILR BTN processor HELH H#E it 45 PL #45 -
1, XDC XXHHHILATAT, WA 1AE my_output HIRZES I US £, AT LLF

set_property —-dict "PACKAGE_PIN U5 IOSTANDARD LVCMOS33" [get_ports "PS_GPIO[55]"]
Bl

set_property —-dict "PACKAGE_PIN U5 IOSTANDARD LVCMOS33" [get_ports "my_output"]
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{H IR T X FP 2 5 20 PS_GPIO[55] Ht/ D54 BE . RAF Xilink ) T EH A EES
7£ implementation /8] HShACE ISR L, (HESCHEREIGEAT PS_GPIO 43 El—1
/O S . H—FHIERBERES, WA

B, X EEHERE ) PS_GPIO 5 58 Rk &

o B XA LIREIRMEHASIH, H¥xX L 5] B 5 B 4 9K & A
PS_GPIO 55 - BIMFERNE— 1T ERE TEMIMBA TR (GPIO 51 HEEEIK
EMERRT) . EERLEELERN, FAEKIMERT GPIOs ZHiA - iXL5]
R _E AR SR DA SRFAE, BRIE GPIO #iERERANES) GXANKATRE) - fldn,
7E Zedboard ., FMC #H# 8B T SR MEFZ AR MHRS I -

o HXERITTIE: B> PS_GPIO SIHIFECE - 1X4E Zybo LAIRER LT, EIXH
RE =51 -

THEESE MR R . i, Ri% PS_GPIO[55:48] B M XDC Sk, LA
R ESIES R A PL ES - HER, WRFERAKK PS_GPIO &51H5]
B, B IKE) PS_GPIO [E 5 N E B R RERGIMEIM, REKEEER. &F
ARETH PR —EIEREIM) PS_GPIO #8¥FR, HEERERER KIEHT -

PS_GPIO /)% E M 7E xillydemo.v/vhd H#/ N DL BRZE XDC 30 B 514 B A
FRLE

IR, XA ZIRFEICIRS THEIE , X5 fI% 7 critical warnings (7]
BEA PRIXLEE | IR Z KB A, #H high-Z #1GND ) -

ERRUR IR, VE7E DL N ER 5> %R vivado-essentials/system.v:

generate
for (i=0; 1<56; i=i+1)
begin: gpio
assign gpio_tri_i[i] = processing_ system7_0_GPIO[1i];
assign processing_system7_0_GPIO[i] = gpio_tri_t[i] ? 1’'bz :
gpio_tri_of[il;
end

endgenerate

RRFVEE (R i<se F5) WUPEIMEHK GPIOs FIEE ORBIF )y 48) -
RIE Vivado HIRAS, ATRELTRZMEBE IR -

R FFZALE block design ¥ IE GPIO %8 E:  7F Vivado FIE®& O H, SEHA M=
H i) “Open Block Design” - f5# ¥ 5 processor block (processing_system_7_0, 7
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H ZYNQ trit) F%EFF “Customize block” - 1% 511K “MIO Configuration”, JEFF
“l/O Peripherals” ZiX45H), B GPIO Bk (FEJEES) - EMIO GPIO (Width)
ZHERI N 56, B GPIO 5% - K H BRI FFEEE (RFIHH 48) -

5.5 f#H 7020 MicroZed

A T MicroZed 1) boot partition kit Zk1Ai&FH T 7010 MicroZed #% - {H2&, 7EXT
FiF 8% Vivado Tl H & xillydemo-vivado.tcl 3L (BIHEZEE H Y verilog/xillydemo-
vivado.tcl 8¢ vhdl/xillydemo-vivado.tcl, BURTITEES) #HITHVNESSE, AT LAMFH
Vivado f#H 7020 MicroZed -

TR ERZE (LURTE Vivado EREZHI) | SUERDZH RS, STt
set thepart "xc7z010clg400-1"

(%8 11 17ffhE) 2

set thepart "xc7z020clg400-1"

Haxmrigid i 2R -

5.6 hardware registers (“poke”) HJHij & boot #:1E

B A EENEHE boot.bin LRI N AT ARM processor ARE A5 B H I THH
W (%6 5.3 Bishie T B BT EINF) .

40, processor K MIO/EMIO FLE /N2 02 T3 registers B B & 4 —L78
fb, XATLUE S B RGN E S BB TERA RS R E 5 R IR A 5 T
Hi

processor [ hardware registers i3 7£ Xilinx [ Zyng-7000 AP SoC Technical Ref-
erence Manual #, t#3% TRM &} ug585 -

7T #:1E registers, 7E kernel ] device tree FiviN T — N5 H (GEFET 4% Linux
kernel JRA 44 HFRIR. DTS S0, EZA%E 6.2 B) -

7E device tree B2 IREEHF BRI E (RIFLE “chosen” s HZJ5) WIMEMRILLT
INGLEOEA=E

poke {
compatible = "xillybus,poke-1.0";
sequence = < 0 0x£f8002000 O
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0x£f800200c 0
0x£8002018 0
0x£800200c 0x20
0x£8002018 0
0x£8002018 0
0xf800200c 0x21
0x£8002018 0
0x£8002018 0

o O B O O O O

bi

N “sequence” TR 4 LUK B TR B register BV S AT - B #1EH “se-
quence” TLEHAEF K= MEE X - Z0HMEE (UUERME) BERH . LHE
“sequence” sk HIURE X, tabs T =1ME, WHIBEERE L —HEMEET=7TAH
RE—DERAE, WTHPR:

o FH—ILE. EEE . [Eh 0 FREE, TUERREA .
o FBIAITE. Huhk. WU 32 AIXIFEH) (MbhkAg 2 LSBs WATAE) .
o BEEATTE: BEAMME . ZBGEEGRIE .

XEEHRIEHZ ] device tree %% H A1 H BOIRFPEAAT . B BRAEZ RIFAZEAS AT TR0 A 3E
SIA

XA SERRE LRI, R processorfitte2 (Triple Timer Counter 2)fregistersif
T THAE: AT =D EE Bregisters 2 TR - RETHEER ST EH, ERITE
SEFOLIMIRURAEIEERS, RETESWHER . B2 E, BIOLBuTEes
EWX, URHATECEL.

X LR VR 45 L AT LLZE kernel ) message log 3 E], ‘E7E serial console (UART)
EATH, FI/EAE shell prompt L5 dmesg 4

.000000] poke read addr=£8002000: value=00000000
.000000] poke read addr=£800200c: value=00000021
.000000] poke read addr=£8002018: value=00000000
.000000] poke write addr=£f800200c: value=00000020
.000000] poke read addr=£8002018: value=00000009
.000000] poke read addr=£8002018: value=00004£f68
.000000] poke write addr=£800200c: value=00000021
.000000] poke read addr=£8002018: value=000013ec
.000000] poke read addr=£f8002018: value=000013ec

O O O O O O O O o
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2%, M 0xf8002018 EHUIEZH AT AR, BN ENTRMIETTHITHEES U -

register IEI0U% A7 kernel (1) boot #HAZATFH, 7EAE{A device driver g2 Fif - {H2&
TEER, U-boot 7£ Linux FF45H boot #FE 2 B E T —% ARM processor FIHE {41
B, RRENCZTEIRES . FiFER, BIES ARM processor HIZE AT
e (B0 clocks #ll interrupts ) HH<H registers AIRES IR processor 4% & f1E # 1)
it o BEM#EZENT “poke” B kernel Z2H T interrupts, 4 & 43X FIEM -

Z i [R] kernel B PN A28 B AN/ BURE R 2R B o F B9 AR 2 5 3L kernel Oops - kernel

panic } I REE 2 TRES - J5 W & F 2L boot #(F% - & T “imprecise external abort
(0x406)” K] kernel panic R BES2 H Tt B vy 1R R 44 5 ThD A FE VA b AE

o, HFREEIR kernel console VH 8 74 R B A7 i 7E N 3F memory buffer #,
HAXEREM B (X E serial port i) 5 A console, Kt REREE M 6E SO E
Hi % console —— 7£ U-boot ] “done, booting the kernel” 4.8 2 5T 4% G HI -
Hlt, %4 console L% Hi#H kernel messages B, HA—ERWKE kernel IXH H
5o XA RES AR TEREAE N 7 1) kernel messages 5 A console 2 Rij 45 455 .
JR R P REAR JRVE BN register -

“‘poke” THEEZIE T T TEHN Xillinux-2.0 F] kernel SRIFMNAT, H BHA2EEL Linux
kernels ff)—&F43
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LinuxZid

6.1 —H&H

AT AEEET Xillinux 7 Linux #8535 -
A DU S R AR 4R 51 5 Xillybus F1 Linux FOEE 72 AL -

e Getting started with Xillybus on a Linux host

¢ Xillybus host application programming guide for Linux

6.2 Linux kernel ') Compilation

HTERR/N, 528 Linux kernel NLETE Xillinux Z17hHH, HA] LI Github T~
#;

$ git clone https://github.com/xillybus/xillinux-kernel.git

HxRE Xillinux-2.0 —#E{EH ) kernel KIFEHEEH], 1EEFE “xillinux-2.0a” #1735 -
PLRIEZGE R kernel 145771 cross compiler

$ export CROSS_COMPILE=/path/to/crosscompiler/arm-xilinx-linux—-gnueabi-
SRJE KB Xillinux-2.0 B 7 Klkernel filcompilationf).config S
$ make ARCH=arm xillinux_defconfig

IR G217 kernel ] compilation:
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$ make ARCH=arm —-j 8 ulmage modules LOADADDR=0x8000

T 1% Device Tree Blobs, A LAMFER LI N4, 7EU0 L FTiAi%E cross compiler 1
.config L5

$ make ARCH=arm dtbs
[ ... ]

DTC arch/arm/boot/dts/xillinux-microzed.dtb
DTC arch/arm/boot/dts/xillinux-zedboard.dtb
DTC arch/arm/boot/dts/xillinux-zybo.dtb

DTC arch/arm/boot/dts/xillinux-zturn-lite.dtb

DTB 3R] LAFE arch/arm/boot/dts/ k2, 1E a0 im0 N FT 2 i AHREE «

6.3 Compilation kernel modules

Xillinux 4 17 hift B [ff 1E 7F 32 17 /) kernel F) compilation headers - iX & A~ & AFAT
kernel A& ] compilation, 1H ¥ kernel modules FJ compilation B4 L .

W51 kernel module ) compilation AR T V552 (1 Makefile, BEFE1X & environ-
ment variable 514 kernel B C.HIMEINE, HIFEHUTR E BRI compilation -

FH B MRS example.c 4HALH kernel module 45 4=compilation (FH Zyng proces-
sor &REHAT) /)N Makefile 21T

ifneq ($(KERNELRELEASE),)

obj-m := example.o

else

TARGET := $(shell uname -r)

PWD := $(shell pwd)

KDIR := /lib/modules/$ (TARGET) /build
default:

@echo $(TARGET) > module.target
$ (MAKE) —-C $(KDIR) SUBDIRS=S$ (PWD) modules
endif

HEE, BRETR “example” {XAE “obj-m” 1TH#2 [ - iXs& Makefile 5 % —1~ Makefile
e NEiliob: i

1 B It Makefile i % £ 5% compilation £ it T (£ LiB4T; X A& cross
compilation ) :
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# make
make —-C /lib/modules/4.4.30-xillinux-2.0/build SUBDIRS=/root/example modules
make[1l]: Entering directory ’/usr/src/linux-headers—-4.4.30-xillinux-2.0"

CC [M] /root/example/example.o
Building modules, stage 2.

MODPOST 1 modules

cc /root/example/example.mod.o
LD [M] /root/example/example.ko

make[1l]: Leaving directory ’/usr/src/linux-headers-4.4.30-xillinux-2.0"'

Zedboard 1 Zybo 4 5% & Analog Devices ) ADAU1761 F1 SSM2603 it A 4H.
THRERBEREAL - XL ERES] Zynqg XA 1 logic fabric (PL) 51 -
PrTHBEAIIRESS, S SRR ELEAR T WA fEA Xillybus IP core fE5%idE, LIk
i SMBus/I2C Wik 7 #EATHRAE -

Xillinux &7 { % F Xillybus streams 5 24> Linux H &% WA F & TEE Pulseaudio
EEE, RIRAEIFRFEE . B, JLPITETFRERS RO AR FE AT LUOE A RR R
FE O E R RGEA B AT H -

A LIS Pulseaudio daemon, E#{#H Xillybus streams ( /dev/xillybus_audio ) -
IR T — PR R wERE D, HFITI device file, 42K EEHAMNHERF T
AEHLIIRE -

5 Linux = REIHE B TEAR, FHE#EORE S HP kernel driver (71401 ALSA )
(Kl Xillybus host driver Jo1e U] A0 BE R (&5 - XV EERE X, BMENTHHES
/dev/dsp — TAEFIREFF A EE X, Fh Pulseaudio 25 {#H “padsp” SEHEF
I O RRE

6.4.2 fHHIEE

BANBOLT, AESEREIEEIL (BE) - 7£ Zedboard £, [FIHERHIHHEA
Line Out (£kfh) - XF3&F, NEAZXMA (BLE)  EATLIEN, WTAT

R
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6.4.3 #H3boot scripts

7£ Zedboard 1 Zybo L& EH EH W MEXIIES: XNEHGCH #HITREME D
Pulseaudio daemon -

ST H—IESS, 7E /letc/systemd/system/ %35 T H 1 systemd unit files:

e xillinux_sound.service: JABIE S5/ /usr/local/bin/xillinux-sound -

e xillinux_sound.path: 5 ~systemd f/dev/xillybus_smb i B,  H HLT 5 51 NI
FHEE| Wservice . 1HER, X NEHET udev, & T inotify, EIEFEWM
/dev -

Jusr/local/bin/xillinux-sound R 7 'EZEME i F21T, FE7EE FHRHZ4T script /usr/lo-
cal/bin/zybo_sound_setup.pl ¢ /usr/local/bin/zedboard_sound_setup.pl -

YA ARG E RS — B RSUERT, Pulseaudio daemon Ft & B, X B
Bh3FRE7E /etc/systemd/user/ H [ F R S5 BT 3CHE xillinux_pulseaudio.service -

F T Xillinux7E & D consoleflconsole 5t % I H 5% KrootH /7, it LIPulseaudio?E &
GibootTE A E RIS TN -

NEWAEZ H Pt BHL LR Pulseaudio 14 root 3247, {HHT Xillinux LA root £
TN FIET, B (a) R D B2 T -

WRFEEZIG N /dev/xillybus_audio, MINZERZARSS, Hlt0

# systemctl —--global disable xillinux_pulseaudio
Removed symlink /etc/systemd/user/default.target.wants/

xillinux_pulseaudio.service.

zybo_sound_setup.plfizedboard_sound_setup.pls&Perl scripts, & T &0 A Hiregisters 7
REIEH TAE. BEATMEEE R, RIMEX TR Perl IR G20tk - script i A
/dev/xillybus_smbus device file ZE.0> A 1 1C bus LA FAZ S -

Al DA% zedboard_sound_setup.pl PAISEELEHILE FHOAFRIZE - K552, W Line

In A ZFTRASRER, WINRE

write_1i2c(0x400a, 0x0b, 0x08);
write_i2c (0x400c, O0Ox0b, 0x08);

TR

write_i2c(0x400a, 0x01, 0x05);
write_i2c (0x400c, 0x01, 0x05);
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[F#, zybo_sound_setup.plB Al LI T4m%E, K
write_i2c (0x04, 0x14);

B

write_i2c(0x04, 0x10);

, BIAT{# FHLine Inif73t#i -

6.4.4 HEH:V5H /dev/xillybus_audio

/dev/xillybus_audio ] LAE 5 ARG, AT LAREEGKE - sample format &> & ik
A 82 A%, 4 HEA little Endian #%20HYT 16 fif signed integers - #x B2 AN N T
A TE -

K2R [ € N 48000 Hz -

WHFF BA HoR R ET Windows WAV LB S A /dev/xillybus_audio (K%Y 1 ms
R &L header ) , Flanf#H

# cat song.wav > /dev/xillybus_audio
PUERNS

-bash: /dev/xillybus_audio: Device or resource busy

. MARATHE R — > process IEZEFTIT device file # 175 A, A fiEZ Pulseaudio dae-
mon - FTFF device file LAfft— A FREEHEH B — M HRE AZEE RN .

6.4.5 PulseaudioiF4l{5 5

Pulseaudio i JL ™% H B Pulseaudio 5t module-file-sink 1 module-file-source
5 /dev/xillybus_audio device file 22 H. - ‘EATTHIRIEF] LAFE /usr/src/xillinux/pulseau-
dio/ 4 Xillinux F¥ file system H3%% .

XL E BRI Pulseaudio B FVERUIERL, FTH UNIX pipes FTE£(#E sinks 1
J& ( module-pipe-sink 1 module-pipe-source ) -

&8 /etc/pulse/default.pa FHILLF BT, 3 Pulseaudio HBI, < HEME:

load-module module-file-sink file=/dev/xillybus_audio rate=48000

load-module module-file-source file=/dev/xillybus_audio rate=48000

X AR B EMEF AN RGIE RO, FOE H Ak
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6.5 OLED LR ({XfR Zedboard)
USRS, Xillinux 7£ boot #ilE]EahiEshit &L, En CPU R UFER
4+ SD flash disk | 1/0 SR IFER -
CPU B4 HLET /proc/stat, HH A A 23 A FIES A ER AR E 48 FH B CPU B fA] -
SDIO i B fhit & T i & £ 2R driver B Z . WH X THEAOFHAZEERND
HIECE . MR, RIBSERTFME, ZSEHBEF ER 100% B R R DI &R -

T AEF ZHA) OLED b E/REFHE L, bitmap #f % %% H Digilent & driver 8K
/dev/zed oled . {HE—#RATRE, X3 driver {1 bit-banging FL#¥ SPI ##E & £ %
OLED ##&, FEEMFAIIHE clock FI%dE - Et, SFFJLIK LM% % 512 F717
f) CPU HEEIR IS, (HXTEEMR R RERIRAMAIR /N -

EEMUSE AR RS, 5% /usr/local/bin/start_zedboard oled, V%45 LA KA

/usr/local/bin/zedboard_oled /proc/irq/S$irgnum/spurious 4 800
N T2 zedboard_oled % H =1%4%%:

o T SDIO MK H T /proc 3L - Sirgnum »& mmc0 X&) IRQ 475 -
o OLED W REMTHEE, LUEFMRECH B -
o T2 #IA 2 SDIO /) 100% HWrZ, LAy 847 . BRI RIEC &8
i BRI HE Y -
2B 1E7E boot A 1A 5 Btk S AR -

# systemctl disable zedboard_oled.path
Removed symlink /etc/systemd/system/paths.target.wants/zedboard_oled.path.

o RUE H kernel 3.12 LUK Linux GPIO driver £4: 7284t {HTE Xillinux-2.0 #{#
H5 Xillinux-1.3 #F ) GPIO driver, f&8 Xillinux-1.3 FI7T HFI%RS -
T FFHTH GPIO driver, ¥ device tree 55 H # 24/ compatible = “xInx,ps7-
gpio-1.00.a", HIL'E ERH “XInx,zyng-gpio-1.0"-

e Quad SPI flash 1 Linux kernel L—{7 55 bus 1j10], BI{E driver S #0047
Mo A AR O 5/ device tree 25 H LUG UM 0 -« iXANE S FETR device
tree 5 kernel 3.12 —i2fFFHAIELNIZE (AP Xillinux-1.3 ) -
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U HERR

7.1 implementation 8] F1£51R

Xilinx T ERA Z (8] KA E RA N 2 S BUCIE21T implementation SR 613 bitfile -
MR A E R RAER, TETE Xillybus FIIBinS sk ).
http://forum.xillybus.com

B ERUGARR RS H H &, FrRl R L EREME —MERINE - 1A, niRE
design 1T T HE LHE, EEMUBHIX T . FE W TR P
ISE/Vivado T & .

5 Vivado 7E implementation -y VHDL & Hi £ 1%

ERROR: [Place 30-58] IO placement is infeasible. Number of unplaced terminals (3) is greater than number of available sites (2).
The following Groups of I/0 terminals have not sufficient capacity:

Bank: 35:

The following table lists all user constrained IO terminals

Please analyze any user constraints (PACKAGE_PIN, LOC, IOSTANDARD ) which may cause a feasible placement to be impossible.

The following table uses the following notations:

cl - is IOStandard compatible with bank? 1 - compatible, 0 is not
c2 - is IO VREF compatible with INTERNAL_VREF bank? 1 - compatible, 0 is not
c3 - is I0 with DriveStrength compatible with bank? 1 - compatible, 0 is not
+o——- - -+ - - - - -+

| BankId | IOStandard | cl | c2 | c3 | Terminal Name |

| 35  |LVCMOS18 | 11 11 1] PS_CLK |
| 35 |LVCMOS18 | 11 1] 1| PS_PORB |
| 35 |LVCMOS18 | 11 1] 1| PS_SRSTB |

THFZRR 3.3 Br UL AA SR xillydemo.vhd -
FH R ] R R S B0 57— PT RE B R«

ERROR: [Drc 23-20] Rule violation (NSTD-1) Unspecified I/O Standard

Problem ports: PS_CLK, PS_PORB, PS_SRSTB.
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ERROR: [Drc 23-20] Rule violation (RTSTAT-1) Unrouted net ...

ERROR: [Drc 23-20] Rule violation (UCIO-1) Unconstrained Logical Port ...

7.2 USBH#Z AR bR a]

JLFFE USB &AM BARERAT & AT N RIPREMTL, BIA K AT GEIB 2 TE KRS
LA TR o R BT H I R RR A B — 1 2

o {UR Zedboard: & FH )2 ERAR) USB HfikiG? RiZ2&A“USB OTG HIHR
A, BRI R .

o YR Zedboard: i%&EEE 5V HIE? BEEZET JP2 Bkk? 7+ Zedboard iH
EAEN T, E8b2 USB BbR, 9L LED BB TE-

o WIARMEH] USB hub, HZROUR & s bR B EGE EEIIR L -

— % 25t H &3 ivar/log/syslog AT RESRMVE FHRIE R - BRI H “less /var/log/sys-
log” BEHNAESRER . FHIFRE, HA “ail f /var/log/syslog” 2 E#TTH B ENE
e85 console - XILHEF, FEA USB bus EAIHEMAIRASTEL HEFID
K, EFEE RAGIEI A N AR AR B T SR A -

1%, shell prompt th 7] LLilsT USB UART i, R QNS g AL S0, AT LUK
FBTAMEEREE -

7.3 file system mount iJ[a] 5

YR, R HAER(Micro)SDFR, I BAE NHEFIEM K RSE, (Micro)SDF
A AR S 2 0H [RIRE -

TEI%H root file system [ unmounting F1E O R 5% A B BSOS K AT BE S 2K file system
G HIKAMA—E, K ext4 file system ££ F—1 mount L journal #17 H
BAEE - R\, BAIERGINIIREIELE BARIRIR, KA ZERT R T I DAEEAT 5 AR SO
FIRESE TR BN BB TE2MER - XiEH TSR KA T EL -

W root file system JEEEHTT mount (5EXFE boot AT kernel panic) B {4
mount #1474 read-only, = AIRERIEFEZ K&K (Micro)SD K - IXFFEIEH 21T
— B AR AR ), Z JRREYLEERTE BT R L - a15R /var/log/syslog €1 & X/
THE., (Micro)SD 1R A BEEHA:

EXT4-fs (mmcblkOp2): warning: mounting fs with errors, running ec2fsck

is recommended
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SR aX Ee ], T IRFFHEH Sandisk A -

7.4 “startx” £ (Graphical desktop TEE %)

BN EE R A, (B2 (Micro)SDRANZSandiskiiliE i, X1 A4S H R & -
TEEHER N 2 W R A EBCREEIE, FIHARTTEEE (Micro)SD R 7= A U 1R 1
L5 WRIE R TT 2272 1% F Sandisk (Micro)SD & -

7.5 X desktop5ifr/G 25

WA /root HREHUFR, sEWMFFAFAEAFHER, BB MRCHENERKE,
R Al RETCVE N R R R IR S, ZKE R S8 TR -
&5 7 XFCE desktop I, #%%| Power Manager, FH#47LI Ni&E:

o ¥ Display > “Put to sleep after” 1% &~ “Never”

o Ff Display > “Put to sleep after” % & “Never”

o ¥ Display > “Switch off after” % &5 “Never”-

e ¥ Security > “Automatically lock the session” % &4 “Never” .

XA RIS ROZ H BLAEFT ) Xillinux Z1TRR b, FX i B E 450 root A P IXETF
T,
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