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HER:

T A MBI EBAE XK, SoCKit ) Xillinux IELEZ Sk EIFMHEEE, &
BEMEE, (BTSSR THTHE FPGA RSP MHH 4 13N 1 Quartus Il
13.0sp1. it RF ALK - X Cyclone V SoC, JtH 7 SoCKit Fh sk F7 =
HIRA

1.1 Xillinux 47

Xillinux 2&— 15281 < BIEALH) « 2T Ubuntu 12.04 LTS {9 Linux Z17hR, &M T
SoCKit 1k, ETEVERRHEIF & IR A fH/logic T HHIF G - 5AEM Linux Z1THR—
FE, Xillinux & — MRS, TRF5Z21T Linux B A & 20T BN R R I ThEE -
5% LAY Linux ZATRRANE],  Xillinux 863G —LL0# 4 logic, JLHE VGA ERLEs -
AT Z B PR - BB Rgs i BEHITHS - Bl R USB UART i
AT A AT, (B ThRE B TR A -

Xillinux 142 —1 kickstart 7 & ¥ &, HATHB &R FPGA logic fabric #17£ ARM
processor iz fTHI%iE user space applications - & ERBEM £ Xillybus IP core #1
driver, AFREAFIRIEN logic design FiRERN Al 5E A design MAEF, HH FPGA
logic FIZET Linux FIEAIFE TAE -

HEBE Xillybus 1P cores 333 [a] B F AR 3% 1 A G 3R AL faT B i e ) AR, T IR
T 4b# kernel programming HIRZ BB LA application logic 1 processor 2 [A] iz
H )R -
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1.2 Xillybus IP core

Xillybus &% T DMA fus 2 gk 77 %8, B T7E FPGA F1iZ 17 Linux Bf Microsoft
Windows ] host Z [E[ & #i%3E - ‘&4 FPGA logic HI¥ it FIEEEIREF R4 T
— BN RE . BiEH T PCI Express bus 1E8EZEZ#HH ™ AT EHLH
embedded #%:, LI5S AMBA bus ( AXI3/ AXI4 ) ¥ [ #9%ET ARM f processors -

full

Application | wr_en
FIFO data
ARM
o aoplicati Xillybus processor
o application
logic IP core M core
,,,,,,,,,,,, empty (PS)
t| Application | rd_en
T FIFO " data

&, FPGA. I fapplication logic R 752 5 bR AFIFOsAs HEN AT -

B, FFEERE S AR EKA FIFO 2 1F Xillybus IP core B E£HE 7] LLZE FIFO H)
AT & - TR, IP core Wi FIFO BEEUALIE H 4 3% 45 host, ik userspace
software A] LLISEEL - £ (£ HiALHI 4 FPGA H ) application logic &% K, N5
FIFO £ H. -

A—77T, Xillybus IP core | AXI bus SEIREIEL, 7E processor core Y bus 4=
A DMA &K -

host [N FHFE/F5 device files 2 H., HATHELT named pipes - Xillybus IP core
F driver 7£ FPGAs H [ FIFOs #1 host | FI#H 2% device files 2 18] &=k H B WL (% 55
9 -

IP core ffFHTELE Web N AEFFIRIEZ P BIMAS RIS #2 -  streams AR -« J7 AIF
HAi gt E L, LASCHE design BT BLVERE < [R5 FN ] S0 2 1A FR) de AP 14 -
SERCAFE R R RTIR AR TR, #UUAE hitps://xillybus.com/custom-ip-factory 14
AR E R B E L IP core -

ARFERRE T TP E Xillinux ZATHR, ELFE Xillybus IP core - 3X1MIP core R A
FFINEI A P 3 Bt A0EdE TR Fldata sinks, #1TESERIN AR . EAARBRENS,
M&ThREFF 2K starter design, 7] LU%ERHEHITE FHAMES -

FA%R IR FH E HIHY 1P core BHLILA IP core Z— MHudid i, FBEi— i
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ST SE L — DEER

U3 AR R AT LAZE Xillybus host application programming guide for LinuxfiRff s A #
ERT Xillybus IP core & 4] SLHL A 1] ZE i B
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FRFM

2.1 fEf

Sockit Linux Z1ThR ( Xillinux ) #7 Xillybus 24 Fil {3 #F SoCKit #t -

HMWRFTEE P REREMNTH M Lt k, ErREREHTREEN, H
LRI RER AN L - fE 5.2 ¥ TREEZEE -

PHREUTESE:
o BEMZIE R VESA % 1024x768 @ 60Hz FIf&+l VGA M AW MIES (Bl LA
fil PC WAH1%%) -
o AT EREFIELL VGA FL4E
o USB ###
o —H USB fl#r
o WIRBFFIRARASTERD USB ik, M Linux 3.8.0 AI1A%] USB fE42s

e USB FL4i%| SoCKit ik ~, A UGB (£:) F| USB Micro B ik - 3K SoCKit
MRS ASEL$5E I FRL 4

o HH 4 MEiHEZL GB HIH] 5 microSD ¥, &HIFEH Sandisk H&EHF -
AHEE A, EARRERF TS Xillinux — 25 F £ H e .

e microSD RF1 PC Z[H]f) USB i&hczs, A TR KL boot file 5 AR - a1
PCitBHL.EH AT SD RN ETE, MLHXATRERALER -
EER, AILU#EA SD +F] USB &R 251 A& MicroSD %I USB i&ficss, 5 SD

2l microSD &ACER—#E{EA, Eoh SD #l microSD Z [AI X 7| R Z2¥1SNE R
+.
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2.2 TFEHEITH

2.3 HFRPEMH

BT/ BAE S, FHNETTTE USB £45%, HHimT&EIMish USB H
AT b USB ¥ M ¥ 5 BT -

Xillinux Z1ThR AT LE Xillybus %5 SH N ETUH Fk:  https:/xillybus.com/xillinux/

A AT W PR 4> AR microSD K raw image HH Linux 7E & shis & E| 1 file
system ZHAC, DA —HAT A Altera TESCHI LA AL first-stage boot image FI3C
. BHRXTTHNEZEBE 3 7 -

AEATHUELFE Xillybus IP core FIiE R, FHF processor # logic fabric 2 [B] FEE 1A 1
5 - It demo bundle FI¥FE B E Al BE7ER LN R 7 LRIV ZE, FAE BEH
Ta7 s, -

A LA A IP Core Factory Web N FHEFECE < HEGEF T HE X IP cores- 15
P 17] https://xillybus.com/custom-ip-factory LIfEHIL T B -

T N EAIIHEREL, B3 Xillybus IP core A Xillinux &Z1ThR, # AT AGRZTRMEH, R
S “evaluation” R -&HILHAL - ;X EIEFR IP core R EIHRA T designs 7,
AT ESEEIRFIIANIE - 1P core HIBERA 7= E R, A EXFEHME— B HY
A& VAL H T BEFIX 47 i€ R FH A A

1 Quartus 11 13.0sp1 (Web Bl Subscription Edition) FFHTF% Xillinux - 23l f#
FA AT AR EL A AR A S S SR 0 B R SR O IR 1R - T ARM processor & Altera 1% &
ABT = i, BRI SR B TR AR R, R OR AT R SR ME— IR R R 5
Xillinux TERfIEE A58 @A R RIRRUA -

T Cyclone V SoC K Xillinux IE7EZ IR, 5082 %8 T R 7E AR Sk BUH R
il o

Hik Quartus || /7 64 fIRCA, FFHETE Windows Hl3s b, KRiXLe T H A ECH) 2GB
ZT RAM, XA[RERTE 32 i Quartus Il FRIK - ai5Rf#H 32 fif Windows XP,
/3gb FREININE] boot.ini 7] LU#E T EALITNZTT - £ I, https://msdn.microsoft.com/en-
us/library/windows/hardware/gg487508.aspx -

32 {if Windows 7 M HE SR LIEH increaseuserva ZE0HTEEL, E5 -
https://msdn.microsoft.com/en-us/library/windows/hardware/ff542202(v=vs.85).aspx o

5 7 XillinuxAs 75 ESoc EDS £ . user space programs F1/mf, kernel modules A
compilation 7] LA\E#E7EHR 71 processor F5E/%, -
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T LB Altera FORTVY (https:/www.altera.com) T &

2.4 f¥iH FPGA design &%

] SoCKit #fit, FoFELARTH FPGA design A5G EI Al 4% F & FistT K AThR -
F—PRIRTFE—LEH Altera TERANR, I HTRERE L5 Linux kernel #H% 1)
EARHRE

BERASFFIZZATH, AT T # logic design AR, LAKEIE HDL &S (Verilog
5, VHDL) - RUETILL, Xillyous & 1THUE 21X S i) — MREFIE &, FA B
TR AE N3 design A FTIRES -
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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
R RAE A GEF Y 30 08, HAo KM% AMD (WL E) - R, XFig
KA R TIEGE T S AUER logic HIJEIH «

FM microSD RHUT Xillinux 4% ] boot, 'BLIEAF =M HM:

e — W4 boot image 5%, FFEEEAE—MRIRAY partition H, H U-boot INEE

LA
o — /N FAT RS, HES FPGA 34> HIBEL & bitstream -~ Linux kernel
TR S0 B E device tree

o LinuxZZEfroot file system -

FrEXLE, BRT FPGA K bitstream 245, S48 Xillinux B microSD B4 .

KT R LR AN BUER microSD B A& FHRAE o K FER 4> (B ER fE7E 1 & FPGA
bitstream I -

B R AE [ SoCKit A - & LA T B BREERL, /% AR 71 H AN 56 A
o fEL4E boot image Eff
o 5l processor HIL% S F bus FEAiZEME
o SEFIEEN FPGA Wi H H-K bitstream i IEFA A% = -
o RiEHH Xillinux EIRE A microSD &

Getting started with Xillinux for Cyclone V SoC (SoCKit) 10
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o R bitstream L& #E] microSD R~ H

5.2 Brihig T anf 5 HAR —& T .

3.2 f#%45 boot image Eff
¥ Z B R EH xillinux-eval-sockit-XXX.zip SCHHEE S| TAEH & .
HEN:

TIFARMBERROESHE. THEREAAE, RAAENKERHE Docu-
ments and Settings”-

A EAE LT HR:

o verilog— 14 FZF logic I B LA Verilog 7 —L2JR(LHS (7 'sre” F H %

H)
e vhdl- f1& F % logic W H SCHF—LLyF S04 . VHDL H E %85 /9 SO T
'src’ F HxH

o core—Xillybus IP cores fFii% % — it il ST
e soc_system——ARM processor f3E33H bus A%t

e instantiation templates——~J & Verilog#1VHDLH ffjinstantiation templates
HER, ‘verilog’ 1 vhdl' H3RiLELE SoCKit #R A QSF ST - A 7 — 1,
D0 230 e ST A
FEER, vhdl EREE Verilog 3XHE, (BEATEATTZH P i -

Xillybus IP core (3% O & AEZEMRY 'sre’ + B 3k H Y xillydemo.v ¢ xillydemo.vhd 3C{
B SR BRSO, DUMEFA R B T REIRTER sinks 2 Xillybus -

3.3 4% processor 358

FT 7 Quartus Il, 7] B8 i X & boot image £ {4 H 'verilog’ =% 'vhdl' ¥ H &+
f)“xillydemo.qpf” 3L 14 -

7€ Quartus #', EL %R “File > Open..” ¥TJF Qsys Wi H 7 LS fii— 1 H%, #HA
soc_system H3E, SR/F1%EHF soc_system.gsys. Qsys LTEE#NFFTH processor £
RERUE .

PEEEE D TRERMTT A "Generation” 1£TI &, SR /5 i “Generate” (FEITJIEHD)

Getting started with Xillinux for Cyclone V SoC (SoCKit) 11
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2| Generation

R RIS, HEE DI TR

« Generate Completed @

@ Info: fpga_interfaces: "hps_0" instartisted altera_interface_generator "fpga_interfaces' 4
@ Info: pipeline_bridge_swap_transform: After transform: 1 modules, 0 connections

@ Info: Mo custom instruction connections, skipping transform

@ Info: Mo Avalon connections, skipping transfarm

@ Info: merlin_translator_transform: After transform: 1 modules, 0 connections

@ Info: hps_io: "hps_0" instartisted altera_hps_io "hps_io"

@ Info: border: "hps_io" instartisted altera_interface_generator "border"

@ Info: soc_system: Done soc_system"” with 24 modules, 120 files, 2420160 bytes

@ Info: ip-generste succeeded.

@ Info: Finished: Create HDL design files for synthesis w
4 >

', izenerate Completed. O Errors, 4 Warnings

KPR H LN Qsys & H - LU TERES T .

3.4 AR bitstream XX

P BRAESERY processor ELFEZS ARG HUT, U0 3.3 Bk -

RAE A W 4F . X 'verilog” 8% 'vhdl” F H 3 77 B“xillydemo.qpf" 314 - Quartus I
B EMANE BB SIFTHIE - R ENINIZER Qsys, RATGBEEDEITH T

Getting started with Xillinux for Cyclone V SoC (SoCKit) 12
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Quartus Il FEXFIFO T, AFRIERTEE TERELES (MRENKLD, Hik
£ Verilog) -

WERFF “flow” %X E N “Compilation”, I35 #& “Compile Design” LI FPGA 4wfE
O, BT

HM Compilation

I E] @ Compile Design
oL o lsic

ST E RN 100 MEE, ENZU—DXIEEL R, #%1 “Full Compilation
was successful”. &= A& EE L, HANADEMEE IR I, 7E compilation 2
&, MR ESIERE B 51 “Timing requirements not met” (332148) - i J& £ 5%t
Verilog/VHDL JFi#4T 8 24U 21T design ) compilation i - E 4tk

&, RERIM RS E R TR Z R . 7E Quartus 1| #, %% File > Convert

Programming Files... 71%#% Raw Binary File (.rbf) {E A2 SCH2RAL . wide T |, ¥
“File name” 1 & 7y soc_system.rbf -

7 “Input files to convert” X H, Hi: “SOF Data”, /5 #EH4 M AT “Add File..” -
1 xillydemo.sof -

Getting started with Xillinux for Cyclone V SoC (SoCKit) 13
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IRJG B A T AR Generate” - IR E RFE O - B soc_system.rbf & il
#| MicroSD &, U1 3.6 BTk -

HEM:

R bf SN AERB RS (RFFELIN) - soc_system.rbf Ni% & 6-7
MBytes

Raw Einary File {.rbf)

‘ soc_system.rbf

‘Page 0
5CSKFCEDSF31ES

3.5 HE#In#E: microSD
3.5.1 —&H

ILAESS B0 H 2 T #8 microSD R G T A& & - ZERAGHE TENE N
xillinux-1.1-sockit.img.gz (BERMLICHE) B, F B2 microSD K #Y gzip E4EEIE
(BFFE soc_system.rbf SCHARINE|EA) -

HWEMERIAR S, IREE A microSD R —1> sector B mMUA - HJLFJTE
THEALMRENX— - B NRMER LR T -

ZEBE S — partition table - — > T & boot image K&K 5 EH FE ) FAT file
system~ —~> raw boot partition 1 ext4 KA Linux root file system - JL- PP H K
Windows i fixi #B S k&M% FAT partitions, T LA microSD R A &S BEMR/AN (47
MB £f) -

Getting started with Xillinux for Cyclone V SoC (SoCKit) 14
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GNGEBNBEE PGSR E T B PR ERIE, B2 Windows 18 HL
EEFIEFERECE, HFAE Linux EAESN VD o DUN BOKAERE T I — A E RS L
AT ICARAE -

HEM:

REEE A microSD AR E Hul bR e 2 Bl AT B L & FIE AR - IRFUEINE
HEIAENE, AREEHAATHREBGRIER LA .

3.5.2 fn#EE#HE (Windows)

7E Windows I, F{FE— RPN HABEFEEHIEE, Flin USB Image Tool - T
Hi&H T/ USB i&EC2% 1517 microSD R 1B -

Ut BN, OLEEZILARR) NET SD M, memREFREM TR, Fliun
Win32 Disk Imager - 3217 Windows 7 5 3 7] G2 H ELX FIB L -

PR AR T EER AT DU 48 E A& Dl s Rt . DUREZRBUZ A USB Image

Tool -

XFEFERE, 217 “USB Image Tool.exe”. 3 F & M HEIES, A USB i&EHC S,
IR B A& ERR - BRERIENL T2 LA N RESE B F Y “Device Mode” (1M
A& “Volume Mode” ) H - ¥ Restore ¥ UK 7% & A “Compressed (gzip)
image files”. 1EFE FEAEE S ( xillinux-1.1-sockit.img.gz ) - BN RKAFH
FA-50% . SRS, EIEX A (“safely remove hardware” ) i R E -
ERENE B, GUIRTEIESTT, RV R R R - fEXMIE T, 7]
DIER S TRBRAE, i FELEE Microsoft NET framework 2E44 -

5, XA DA AT R (WRZEEGETT GUI R, X2 — MR -
XA B SER - H S, REUZ &SRS - 76 DOS Window ., R B SR EEECH B
FPiEms| A E (RASENT) -

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:\ | 2014 MB
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(JEE "usbitemd" J5 H IF A2 75 " AT “17)
W, YFATE T RE&ESE, BATHTLIERH#HTTE A ( “restore” ) :

C:\usbimage>usbitcmd r 2448 \path\to\xillinux-1.l-sockit.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

FIFE, SXNIATEARL) 4-5 8h . HIR, K95 2448 HEONEAES — I BURSHIE
M &YS, JE \path\to BH#H microSD *EGELIIIT AN EFEMERIKE -

3.5.3 mm#EEH (Linux)

BEER:

FI B HEE &R —TERMNES: — MR RERANER GEFEFEHEIRD
Biria) MRS SECTENERZ PR EEIETEREE KR . E#E T Enter
ZAEZR, WMEREARIN Linux, E% B Windows AT HERE -

WETPTA, B IEFFS &M microSD RIEHEE - X RIFE T iHA USB HE#8
KT, FEFHELLXHERFHECH ( varllog/messages Bf /var/log/syslog )

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

W T REESE AR, EXEMESAREE kernel AR T 285 - LT

“Sdcn R

fi# & image file:

# gunzip xillinux-1.l-sockit.img.gz

Getting started with Xillinux for Cyclone V SoC (SoCKit) 16
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HEGE H1%] microSD R #:
# dd if=xillinux-1.l-sockit.img of=/dev/sdc bs=512

=R, TEROZIR R SR IR N IR Eh & AL -

HER:
LL /dev/sdc R - EIFERILIEE, BRIEEATS EITENL LIRS A0 & AE T
[

HIGIE

# cmp xillinux-1.l-sockit.img /dev/sdc

cmp: EOF on xillinux-1.l-sockit.img

CERMAINL: £ EGICF E3iA EOF MZESEEME HALFTE A A HEKIER, J H flash
drive 923 (A L SEFRAEFHZS 1 2 - IR emp AT A% 3 GREE I REFR) |
B EEWEF R . SRARERRE, AT FEHICH devisde”, TIAET AR
o

3.6 K soc_system.rbf 3 {4 & #I%| microSD

RN USB iERLeEs, AR EEERTENL . X TR BEHLZE BT microSD £

K partition table & E /) . WIHWE, ZHEFE— partition (5140 /dev/sdb1) - K

ZHOTENS BT ERIE -

IRIE R soc_system.rbf (7 3.4 Bz AzRl) E#IF] microSD K I FAT file system -

£ Windows R4t I, X2 RGO BoRAME— “disk”. 7E Linux R4t L, E&%H—1
(FIEE/INE) partition - TEIRBBF =0, 1ERAR B &R AT LLE S HIE N AR

A1, BDEEB S “socfpga.dto”Fl ‘ulmage’ -

SERUE, IEREEIE microSD F, RERHHMTENL ERT, Fiin

> umount /mnt/sd

&R SoCKit i 227217 Xillinux, AT L HA 5 5 Hr soc_system.rbf . 7
Xillinux b 735 FAT UHERST, 1653

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

Getting started with Xillinux for Cyclone V SoC (SoCKit) 17
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FHFE /mnt/sd/ 1] file system - EEE, WHRHTH soc_system.rof A& H AR ({540
EWESE) SEMBREARY, T NIKATRETCIEHUT boot. EIL, JLIRUAf, 1A
microSD R VAT E LI AET2 -

Getting started with Xillinux for Cyclone V SoC (SoCKit) 18
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4T boot

4.1 BkZF1 DIP switch % &
FFEFEAREEDE M microSD RHUIT boot ThEE, AT B INTe ZLt B4k i 17 1 fr] B 2R, (B B A7 Aff
REANTE FEE—KE R EFE T -
HEBZ J15-d19 5 RS/ boot fH% « AIMNH B S LCDE Y HSMCHE: I LR,
FHEx.
B T B M DIP switches (1 T HLES AR ), i N & s -

4.2 ERSMEBE

HEM:

WRFEMER USB i (FIUnEE SRS E) |, WITE Linux T boot 475
B RLLHNENZ &R OTG USB UM (BN 2 B USB 42%) - iXJ&
Linux W€ processor FIiEZEIEHIN R Z [EFIA BT LT, B AW EE R LI
OTG ¥ 1 L host-

IS2RF LU 8 PR 2 e AR L

o FEEFIRIY VGA ERAF T ENLE R4S - T Xillinux isid B0 VGA k7= 4=
7f& VESA 1] 1024x768 @ 60Hz (55, BIIJLFATLLE EE M BN ERE 4
BT

o JHiT USB BLHLAT (NELETE SocKit B EMH) 1EHE] USB OTG A
SUPRAISR A - RGCRAEBTE X LERIH L T HUT boot, F BAE RGHEITHNERA
W S B AN R PRI (R, REETE Linux BUTE boot [FIRHERE T —LesMH %
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R ARIET, R EoRBksiE -

MSEL[0:4]

WEIHTE, DIP switch 2% H BoR « BRECEIARITT RN, B TFRm Lo .
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& (BAR—1 USB %) - RLAALME ERZIRIH iR
SR AN DT -

e Ethernet ¥ O X T8 A0 W 45AE S5 2 Al 2 1Y - Q0 SR EFE M 45 H DHCP ik%S
7%, Linux #1282 HENEL B ML

o UART USB ¥ 1 Al e #5558 #:5] PC, HAERZEUE I FETUARH - boot H—L&
HEEEA7%E, % boot SERET, 7EMEEO A H shell prompt -
4 PC T nanEis i B RETCIEIESR TAER, XIREH -

TR, A ST, WL terminal BT ML LB
7o BN, boot HAERTAERFE Linux SF77H boot 1H B MEEHUIRHE 1L . et YR 1
RIEEMIFOL N AT boot 1REF -

4.3 JyHLEHRHER

KEHR T B RGN S EZEMt 4 - 5 FHEMFEART, BEERFE, 4L6EERHRHE
£ b, 8 LEDs HEEIRER, i E—TTIEIERR -

HEM:

Xillinux ¥J root file system 7K A3EE7E microSD K &, HERGSEE A -
i, Linux ZRGERITE S b B BEIR B IR 2 B IERR R A LARFF RS, URAER PC
THENL—FE, RIEESORMT I 8 o 2 MRS EFIRE -

¥ microSD KA SoCKit #t, H#& FELEIZHRGH LA o FUARIRF LT

e U\ LEDs LRI FE:
— HRIEH 505k LED
— TR 281 LEDs, #5)t
— LCD BHEAEYE LED (BriEEZ2EBELREEF HAT)

FT LRI LA U 28 — LB A e - 1X22% UART LEDs . #RITEHLE
5] UART USB i [, BEATRIARELIAIAS -

o FHEANE—F, HRADMINALEDSHEE KT, X% Hinitial bootloader 2 45
%fprocessori#t AT T WAL - UIFIXIEHE A4, FIRERVIREE DIP R pkse s
w (FZ 4.1 #45r) B8 microSD RIEIZEE - HIUR SR IERINE Xillinux
image -
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o HHLZA 14 Ff5, HABIEA (&fi0) LEDs AKX, &AL LED FI8IA
1A Hz (R%Y) « —Xillybus” 5 (R TEVGARE#: E I BIAE] —FP, At pk
T—1TZEAHRE, £ALAAEWH LnuxERERE . WRXEELZE, ERIE
soc_system.rbf S AR HREE (5-6 MBytes ) -

o TFHLZ) 26 #)5, VGA B L HIH boot 3F .

e login prompt N 7EFHLIE 35 FPAHIL - R4 HBIERN root, L RIANETH B
shell prompt- USB UART §5# F /@ R T £ BIHY shell prompt, FEH T k&
HEFR -

R DA LEDs R e B B, MR fE2 soc_system.rbf SCHE ]
. &F UART HISIH FTRESHRTHEL, 0 4.4 BOEHFTIA -

AT LAELL N AL B R s FL B AR PR O TR R AL BT

https://youtu.be/mTDaAn4IX3l - i&E¥ &, UART [ LEDs 7B+ LA TGS,
FAR BB AR R PR ] UART USB i H -

7t shell prompt 4b5E A “startx” LIS 5 Gnome A - SEH T E KL 15-30 FHoR4)
Bk -

Zi0:
e root user ISR E NZ, FILWIERFE, Ll root SIS FRAFER .

o MJIN#E: logic fabric %] Linux kernel 53, B3 £ ERHE ALY RN Xillybus
BOTRRRRIEF - EX2BERBEERGARNKEREREET Dlank” #:, XER
BN RIEREEN, 58 X-Windows RIS N R LT -

o W F LAY Xillybus JF#CRIFRE 7 BI5R 5 L BB IE (5 5 SUR W I FE 57 T 77
FEEGEA R - PRAEFEWERER, SNAGEASZEXMER, A
VA=

4.4 boot #i/8] UART it

W5 boot FHAEKM, UART [k tH rl GES &R HELMIA - 7B HL_ LAY terminal KA
FEFRNECE 57600 baud, 8 bits, 1 stop bit, %& parity F1i%H flow control ( “57600
8N1”).

Xl A E

U-Boot SPL 2012.10 (Dec 30 2013 - 18:03:34)
SDRAM: Initializing MMR registers
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SDRAM: Calibrating PHY

SEQ.C: Preparing to start memory calibration
SEQ.C: CALIBRATION PASSED

DESIGNWARE SD/MMC: O

U-Boot 2012.10 (Dec 30 2013 - 18:03:46)

CPU : Altera SOCFPGA Platform

BOARD : Altera SOCFPGA Cyclone 5 Board
DRAM: 1 GiB

MMC : DESIGNWARE SD/MMC: O

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

In: serial
Out: serial
Err: serial
Net: mii0

Warning: failed to set MAC address

Ba— T ENTE LR, SRJE BB RS = A S - FI AL R IRAY kernel AR
BIRESH TN -

R bootloader & & S HUEAT X Le SRR S, X A BEZ TCIEFHUUT boot HIJEE -
“bad CRC” #51# % ] U-boot REEHFIRFHI—HIMRZ &, KILMFHBIAE, XR
it .

reading ulmage

3328400 bytes read
reading socfpga.dtb

15576 bytes read

reading soc_system.rbf

7007184 bytes read
## Booting kernel from Legacy Image at 00007fcO

Image Name: Linux-3.8.0-xillinux-1.1
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 3328336 Bytes = 3.2 MiB

Load Address: 00008000
Entry Point: 00008000
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## Flattened Device Tree blob at 00000100
Booting using the fdt blob at 0x00000100
XIP Kernel Image ... OK
OK
Loading Device Tree to 0ff£f8000, end Offfecd7 ... OK

Starting kernel ...

HEF, boot loader FIEHIFNAT S T Linux kernel - R {X 44 H kernel [ boot 1 & 1
73k - kernel SEAL boot 75, 45 H—1> shell prompt -

42k “Starting kernel..” ZJECH ML, HFIAMR LA G LED NKE, 1X%Y FPGA
HbPEC RN - e P RERI IR R I soc_system.rbf UK -

Booting Linux on physical CPU 0x0

Initializing cgroup subsys cpuset

Linux version 3.8.0-00116-gffed44a8 (eli@ocho.localdomain) (gcc version 4.6.3 (S3
CPU: ARMv7 Processor [413fc090] revision 0O (ARMv7), cr=10c5387d

CPU: PIPT / VIPT nonaliasing data cache, VIPT aliasing instruction cache
Machine: Altera SOCFPGA, model: Altera SOCFPGA Cyclone V

Memory policy: ECC disabled, Data cache writealloc

PERCPU: Embedded 8 pages/cpu @80e77000 s10880 r8192 d13696 u32768

Built 1 zonelists in Zone order, mobility grouping on. Total pages: 260096

Kernel command line: console=ttyS0,57600 root=/dev/mmcblk0Op3 rw rootwait

4.5 E—Eboot/s AA
451 # file system 1K/

root file system BRAZLRFFEL/N, DIMERFTRERIEHE ANL&E - H—HH, wHEH
A microSD R A E -

HEM:

ZIR AL file system FIR/INES, TFAEEFREE D microSD RN HIE AXEE - Fit
W RBEHATIIRE, THEFEBIRMIUZEEER microSD ¥R (5 AL
%71 soc_system.rbf )

AR T
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# df -h

Filesystem Size Used Avail Use% Mounted on
/dev/root 2.3G 1.9G 304M 87% /

devtmpfs 505M 4.0K 505M 1% /dev

none 10IM 736K 101M 1% /run

none 5.0M 0 5.0M 0% /run/lock
none 505M 0 505M 0% /run/shm

FiT LA root filesystem £ 2.3 GB, & 304 MB %%
F—MBREH X microSD - 7 shell prompt, #iA:

# fdisk /dev/mmcblkO
RIEBALLTAE (F1EZ R TERSELE) -

e d [ENTER]-|partition

o 3 [ENTER]-i%#partition 35

e n [ENTER}——0I — ¥ #partition

o 7% [ ENTER] 4 {(R¥ZEZEIME: primary partition, %7 3, MA[RERIEII sector
g, FIRaER = sector 45

e W [ENTER]—{RFFEH -

WRAELL A IR AR, HFE#% CTRL-C (8 q [ENTER] ) BH! fdisk AR
Fik. FERE—FS 28, microSD £ _E&EE AL .

— MBI TR - THER, sector 45 Rl BESH BT A -
root@localhost:~# fdisk /dev/mmcblkO

Command (m for help): d

Partition number (1-4): 3

Command (m for help): n

Partition type:
P primary (2 primary, 0 extended, 2 free)
e extended

Select (default p):

Using default response p

Partition number (1-4, default 3):
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Using default value 3

First sector (112455-15523839, default 112455):

Using default value 112455

Last sector, +sectors or +size{K,M,G} (112455-15523839, default 15523839):
Using default value 15523839

Command (m for help): w

The partition table has been altered!
Calling ioctl() to re-read partition table.

WARNING: Re-reading the partition table failed with error 16:
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)

Syncing disks.

WR ARG L BRI sector FIEGMES LHPIAE, EEFREMENME, A
At R EIEAE -

TEXA A F, M fdisk FIBRIAMEELHS /] REH B LME— AL B & &5 — 1 sector, LA
i {% file system /NT AT RER A RAE -

IEANRER S ATk, Linux % partition table FIBTETIEFH, K4 root partition 1E
T . FHFEEFHE:

# shutdown -h now

7£ UART console - ¥l “System halted” f{EE/E (BiEFRE VGA B H1E LA
M) Ja, RIAFEFIT AR - RONIZE LRI —FEHUT boot, (HE2WREEFH 54
[X S B BT RN IERAOHRIE, boot A] RESTEAT AR B AR IK -

file system M ARHEER T, B RPIT 7B/ E - FrLAE shell prompt, B
N

# resize2fs /dev/mmcblkOp3
Tt S U LR R

resize2fs 1.42 (29-Nov-2011)

Filesystem at /dev/mmcblkOp3 is mounted on /; on-line resizing required
old_desc_blocks = 1, new_desc_blocks = 1

The filesystem on /dev/mmcblkOp3 is now 1926423 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

GERSIRIAERL: TRERE -

f#F 8 GB microSD & #1721

# df -h

Filesystem Size Used Avail Use% Mounted on
/dev/root 7.1G 1.9G6 5.0G 28% /

devtmpfs 505M 4.0K 505M 1% /dev

none 101M 736K 101M 1% /run

none 5.0M 0 5.0M 0% /run/lock
none 505M 0 505M 0% /run/shm

HER, “df - THEFAHIR T2 1 GiB = 2% bytes, Bt 10° bytes /) Gigabyte
K 7.3%- X2 hit4—5k8 GBR7E LHEH ZRN7.1GiB-

4.5.2 APFFE SSH ViR

4.6 fFHEM

B b 225 ssh k5588, T ERAGEREE] Internet H£7E shell prompt Zb5EA

# apt-get install ssh-server

o TR, root ZTEERIATE, ssh BT Y IRHIIBLEAEL B BRI AIH I N EFHA
A EHE, iE7E shell prompt E# DL 4% & root password:

# passwd
GIENFSSHARSS 285, 11 AE/etc/ssh/sshd_configRERANININ T —77:
UseDNS no

X5 R SSH AR5 A% BT A 2 Fo R LI 7] DNS 188, X2 AEZ A B 218 &
HUER -

Xillinux S B AE Ubuntu £ —F - HT microSD -+ BUEE# T AAx 8%, N
RTINS/ G L8, (H ST AR 5 e o 338 R A 24 PR o
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EEREMNEFETNHAER, WG REEZ LA Ubuntu BT ( “Dash home” )
NPT R TR TR, #140 “terminal” FIF shell prompt terminal & 1, & “edit”
FITF gedit UARYREERS -

SAEfT Ubuntu ZATHR—F¢, T LA “apt-get” %3 HAMENIFEL -

4.7 FHl

BERWRG, EhFEREEA EANENS, K58 “Shut Down..”. 53, 7£ shell
prompt ZbHEA

# shutdown —-h now

24 UART console I H ¥l—%%i 3 “System Halted” fISCAHE B, A LL%24 5 4]
FEBSHR IR - B35, 4 cursor £ VGA FR% L HISUK console b fZ 1R AVMRAS, X2
Linux ELRHRIFRE -

4.8 MixX B s 4

SoCKit HAE BN — &84T Linux FIITENL, HTEMHAHE - @il Xillybus IP core

5 logic fabric 22 B EA SR A LIFE Getting started with Xillybus on a Linux hostH

HE . EER, Xillybus /) driver ©22Z3EAE Xillinux ZATARA, BT DBk 8w

B RLEERTFR S -

5.1 BV R 4a R @ MR logic 5 Linux #ERZIEM -

& Xillinux & FEgec compilerFIGNU make, ftAhostf R A AT LLE B 7EAR F Hprocessors
fiicompiled - t1 7] LU apt-get B H AL INE] & A TR -
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PEAT B

5.1 53Eil logic #hk

HEM:

R FPGA design /&2 QSF XX {1 A~7& demo bundle $& ISR, 52
% 5.3 BiiE T IRHE 25 R

W

Xillinux &Z1Th% & N 5T 5 application logic 848 - T IEEIEIRF sinks A HT I
& xillydemo.v 5 xillydemo.vhd 3Cf (BURTEEET) - 7 1R Xillybus IP core H
E Linux host #1 logic fabric 2 [Alf%#E £ 4, W LAZES boot image £ B FTH H
fth HDL STH

LUK E B € X logic designs FUFHIN HDL SCERRINE]SE 3.4 Brrp b FHANIR H A, ok
JEHE R B W) IAR R 7 SUE T - T BT logic B R SEH boot, soc_system.rbf
TR 3.4 B UL BT AR AL, HHHE AR 3.6 BOR T AVULAAE A microSD K- ¢
TEAVIES KRB EADEE, FI logic HIFF A & HHFE 24 sk F & 5 .

# Xillybus IP core HE#:F| H & X application logic i, #&ZIE W {E T FIFOs 5
Xillybus IP core ZH., TiA&i{EE FIFO 5 logic HifTh, ZEDES —MEBAE.
— MEISNELERF B 2R B register BES IS Xillybus I, NE7E xillydemo HEHR A fir
ENIOpRE

£ xillydemo ¥R, FIFOs I T-K & B host FIEIEIAEIZAE - FIFOs [ AR
| Xillybus IP core, %115 core A] LMVEN B CHIEIEIEF sink -

EFEHHS RS, FIFO f1—u4 A — 1 ##E] Xillybus IP core, 7 —UiE %I K
A IRIREL sink -

xillydemo & H i I A0 FIFOs Bl R #252 — 1~ FH clock, AP MI#ERZ KB Xilly-
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bus M3 clock . ZESLFRR A, AIRETRERF EATEH N EE B clocks H T HLHUR
5 AK FIFOs, M A8 EIRF sinks FHFR bus clock Z 4 clock 3X5h « T ixX i
i, FIFOs AMXATRAFE Y H 4, 1B 7] LAFE 245E 24 1Y clock domain crossing -

WHHEE, T FPGA F| host ] streams, Xillybus IP core 755N ) FIFO #2
M (5 First Word Fall Through #/%) -

PUR R 5 8% B %E X logic HH5K:
e API AT logic design: Xillybus FPGA designer’s guide
e Linux host AUZEAMEE: Getting started with Xillybus on a Linux host
o JRFEN: Xillybus host application programming guide for Linux

o iE3REH] Xillybus IP core: The guide to defining a custom Xillybus IP core

5.2 fHERHEAMR
1243 7E SoCKit #R LAAMIMR _E3z4T Xillinux Z 87, TR IT S0k .
Hr 35 H #5] FEIFT clocks:

o xillybus.v FF5E XY clock PLL HIJE ML A% & H 5% %5 clk_bot1 # E A5 1T
clock #BUCHD, W T AR 50 MHz (3 HAERNHEE# T SDC 30i) -

o VGA Hij i 75 20 5 FUY ROAAH LA -

e HPS ZESE & . ARM core BF /O &I, XU I LA & A7 B B HE0
B LRSI . ARM core £ Qsys HELE 4 E A B O EI A XS (]
1 USB #210 « Ethernet %) |, XUS5| Bl 53X 225 | IIZENR b A48 A0 VTR -

JE— N REIREE, MYE N R ThRE T RE 2 R, i B B AT IEEY
BFE KM RS FEREGIIR (RIEEFRIGIAEREEL) -
HPS 52 BLAIA—E s = PR T4 1E:

o £ Qsys HH IEX AL

o WEEANIE (B FPGA #4r) HIRIEFTH handoff ST A 5 5 #1 #Y boot
loader (7E processor % & HH% registers fJ/& U-boot #J SPL #4%) -

o FHHT DTS X LAVCE R & 4r L, FHHUIT SO compilation, 42f% DTB (4
DIHIT A2 boot -
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5.3 HEXHESHAF preflow.tcl

5 demo bundle HIVE#HE A — Quartus 1| T H KA, Ni&EH T QSF 3042 18] (£ 5
=R WSS - S BIE B AL FEAL T demo bundle K soc_system T H & F IR
FRifE script - preflow.tcl «

script 1FE H 2 EHHEEH Qsys AR SoC EAHZEH K toplevel module, LA%E
o SR E R R AXI bus logic - WIARANEFAM4, AXI bus b RIEIRERHI T RESIE
wIAE, (HEMERNEEEIEI -

script 7£ compilation % 42 HiF Quartus I BhHUT - 1X& xillydemo.gsf H LU R 1THI
FER.

set_global_assignment -name PRE_FLOW_SCRIPT_FILE \

quartus_sh:../soc_system/preflow.tcl

N T HEREET Xillybus ) FPGA design A& &AM R B HT Ze  E:flli% i, preflow.tcl
B T —LE top-level ¥ O B4R, (HH S R iau O ARG - Eikin 024 h
xillybus_0_conduit_* A4 [ -

TRZ 5y IR 2 T i scriptiB i : BHBCUHFISE—1T, soc_system/soc_system/synthesis/soc_syst
A~

=}

// soc_system.v (mangled by preflow.tcl)

ARSI S R AT 22

¥ SoC EMZEM A S HE X HF, HilEd M\ EE2WER demo bundle ¥5
SRR RS SoC BRI, 44 LU N AT InE] QSF XA

set_global_assignment -name QIP_FILE path/to/soc_system.qgip

5.4 Qsys TiH R 1L

HT Qsys AR AIHEF—4> Verilog 34 BB, FILAEIE Qsys THE - ¢
ELRIFE U B Qsys Ui H R # script IEFRIEE , JUHZZET B b A& & B i E i
T,

WHOTE B AT R A/, B 4anfEEK processor HIBIBIE M - BREFEE, WEN
HPS processor [JEH#H1T T HiL, BT @ nEEs F &8 C U E M E
B, TARIET logic -
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WU HERR

6.1 i “xillybus_0_conduit_..” RFELE

Xillydemoi H 5 Quartus II7Ecompilationd[&], ATRES HIRAN NESRE B -

Error (12002):
Error (12002):
Error (12002):
Error (12002):
Error (12002):
Error (12002):
Error (12002):
Error (12002):
Error (12002):

Port
Port
Port
Port
Port
Port
Port
Port

Port

"xillybus_0_conduit_M_AXI_ARADDR" does not exist in macrofunction "u0" File: xillybus.v Line: 442
"xillybus_O_conduit_M_AXI_ARBURST" does not exist in macrofunction "uO" File: xillybus.v Line: 442
"xillybus_0O_conduit_M_AXI_ARCACHE" does not exist in macrofunction "uO" File: xillybus.v Line: 442
"xillybus_O_conduit_M_AXI_ARID" does not exist in macrofunction "u0" File: xillybus.v Line: 442

"xillybus_0_conduit_M_AXI_ARLEN" does not exist in macrofunction "u0" File: xillybus.v Line: 442

"xillybus_0_conduit_M_AXI_ARLOCK" does not exist in macrofunction "u0" File: xillybus.v Line: 442
"xillybus_0_conduit_M_AXI_ARPROT" does not exist in macrofunction "uO" File: xillybus.v Line: 442

"xillybus_0_conduit_M_AXI_ARREADY" does not exist in macrofunction "u0" File: xillybus.v Line: 442

"xillybus_0_conduit_M_AXI_ARSIZE" does not exist in macrofunction "u0" File: xillybus.v Line: 442

TAF 3 1 AT BER IR 1% AE compilation Z HINZ1THY script 1% BT - XATAERHT
QSF A YRR B a5 =2 X Quartus || 1 B FRIPFCR AN TR A RiFEH(E
B, HZH 5.3 -

6.2 USBHR & AR Fr a3

JLPFE USB &AM BARERAT & AT HRIPREMTL, BIAKATGEB R TR
LA TR o R B TS HY IR PRI A 5 — 1 2

o Linux /T boot A& & &Mt R AE, BEEENRM/ESEENEIT
EHE ) Linux -

o FHARIERA USB kM7 ENIZ2EH EFRE “HPS USB” HIARA -

o WM USB hub, 17 2 s UK B & 2153 bR B 1235 2 31 3% $ 21 SoCKit H K
OTG ¥ H ] USB L4 -
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— M R %¢ H &304 /var/log/syslog AT RESTRIVE FIE R - BRI “less /var/log/sys-
log” EEENASRERD . HEFAE, HiA “tail -f /var/log/syslog” & TEH#TH S EiE
B EA T8 E2 console - iXILHEH, EN USB bus b HIEHEMFIRASTEN HEHID
S, BIEE RAEIE] KN AR 7 A AR -

HEE, shell prompt t1A] LUE T USB UART 510, Kb an SR aee £ 20, ] LUf#F
H serial terminal & H & - B X% & UART SEIER, ES 4 SoCKit i
R .

6.3 File system #:#; a5

ZUSRE, MR AIER microSD &, I BAE FHEBIEMKH RS, MK AFZMET
2VH AR -

TEANENE; root file system AUTE L T b BB AR T RE S 2K file system 285 HIFK A
HEAR—E, FHN extd file system &7E F—1> mount LA journal BITIEE - SR,
BERGIREIEAE BFIIR, R NTERT BT I LT 5 AR SO T RS B T R R
N ESE R MIER - X IE FH TAERIRIR KR BT B -

W5 root file system JEiEFER, (FEFE boot HilA HiTH kernel panic) ZZHfT mount
%, BT RER R R 2 5 & 1Y microSD - X FIFEGE IE % 54T — Be i [A] 2 1R #h 7!
), 2GRN RS BT A H B0 . W5 /var/log/syslog 3 & X FERTIE .. (Micro)SD
RARAT e 2R A

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

is recommended

DG IX B R, 35 R Sandisk 1 -

6.4 “startx” KW (KHELEILERB)

BIREEEREFZ, HYmicroSDFAZSandiskifliEn;, XA AELHE iRk . EF
BRI N AEER E50E, FILR AT GEZ: microSD K= A B R A T2

LT 5 W B fRR 75 %821 F Sandisk microSD F -
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