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A0

1.1 Xillinux H{jXZ o+

Xillinux= Zyng-7000 2| 2|5t 205 2202 Lubuntu 16.04 7|8t Linux B{ZTO 2,
28 2T EQ||0/logic Z2HMEO| A& THUS 2{ot SHZ 22 Nt AUSLITE A
A|¥E|= EE+= Z-Turn Lite, Zedboard, MicroZed 2! Zybo®!L|C}.

Ct2 Linux B Z T} OF2EZEZ| 2 Xillinuxe LinuxE A 3lishs 7HQIE CIATE HFE
ot Ho| UG 7|52 AYote 2ATEQ DS L|CL YHHAOI Linux B ZZTta} &2
Xillinuxol| = 282 5t=9)|0] logic, £35| VGA O{HE{ = Z |0 Y&L|C}.

Z-Turn Lite, Zedboard 2! Zybo& Ar25tH B IHO| 224l 7|EE, OFRA G HLE A
0| ShA RAEL|Ct E5F USB UART ZEO|M HHZE 0|2 55122t 0] 7|52 3

oS- T
2 2AH sl 2o AtEE 4~ AF UL

VGA/DVI 30| §l= MicroZed2}t | AtEstH USB UARTE console2 AHS-ElL|CE.

Xillinuxe £33+ 22| 2| FPGA logic fabric?t ARM processorOf| A Alaiz| = 8t user
space applications 7t2| £ 2|5t ZIAELE 78 Sl ZQlL|Ct. Z&HEl Xillybus IP
core 2 driverE AM25tH FPGA logic 2 Linux 7|8t AT E 0|7} 87 2S5t o2

#0]/42] designs 2Hd5t= Gl 2221 & logic design?| 7| = 7|=2 A2 FL|Ch

— AM—
HEE A3 &= Xillybus IP cores= O Z 2| 0| S HZH0l| A 2t A
2t 3t AS A 3& 2 2 M application logic?} processor 7+2| QIE{TH 0| A
programming®| 52| =& WEE 2|2 W27} glg U

= 5830
=2 kernel

i
[

1.2 Xillybus IP core

Xillypus= FPGA2} Linux == Microsoft WindowsE A &list= host 7+2| C|O|E A4S
2|5t DMA 7|8t S 2t SR QLT FPGA logico| AAA et AL EQ0] Z2 71 2{T{0
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o o

A OIE{H|O|AE X ZEHL|C} PCl Express busE 7|2 402 ALR
0|2 HEE| 2 embedded A|A&IDF AMBA bus( AXI3/ AXI4 )@t QIE{TH 0| AGH=
ARM 7|8t processorsOf| Al A2t 4~ Q& LICY.

I

full

Application | wr_en

FIFO o
ARM
to application Xillybus processor
logic IP core core
777777777777 empty (PS)
7| Application rd_en
T FIFO C gata

2ol EAIEl 242 FPGAQ| application logic2 E= FIFOs2}2t A% 2t25tH EL|C,
0|2 S04, CIO|O{ 10| A ot FIFOO|| CI|O|&{& 2= A2 Xillybus IP core?} FIFOZ2
CHE % S0|M CIOIEE A& 4= USS AAISHA &L CH 2 IP core= FIFOO| A Ci|0]
BE 21 host2 2L userspace software0iiA & = U=SF LCL H|0|&] A& 0| H
L|Z2 FIFORQIDH AT 2k235H= FPGAZ2| application logicOl| £ gL|C}.

2t Xillybus IP core= AXI busE &-&835}0] 4|0 &2 31510 processor core?]
busOi|A&] DMA 24 & 4-deLCt.

host?| 28 T 21282 named pipesz| & = 2t5t= device files?t A4 & 22 8L Ct.
Xillybus IP core 2! driver= FPGAs2| FIFOs2} host2| & device files 7H0i| G|O|E{ &
2840|1 AuHoz MEEL|C

IP core= 2201 & O 2|04 S AHESH0] L9 A0 Tt =
streams?| &=, &k U 7|EF £/42 design?| A=

S 2dot7| 2ls 1H0| HolgtL(Ct

0| 7t0| &0 M= CHZ FH|Z ORIl = http://xillybus.com/custom-ip-factoryO| M AtE
Z} 2| IP coreE HIESID CIR2ESH= 20| &L CL

0| 710|=&= Xillybus IP coreZ}t Z£&tE Xillinux Bf RS W= Y ot= LS HAHE
LICt O] IP core= 24| OiS2|70]8 AlLt2|2 BAES /o AHEAL A5 C|0J8] &2
Y GlO]E] B[R0 HAEY 4~ ASUCH T2 7|ET} ofL 2t RES 2YS U= U=

7|Z IP coreg E4 & L2 2 2YE A== WH5h= A2 HE Z2A20|
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O StLte] BHo|H 2| TS WA)|5t2 SHte| T 255 QAR ASISHOF SL Tt
Xillybus IP core ALE0]| CHEH 2tM|S LIE2 CIE 2MOIM 25 4= AFUCH

e Getting started with Xillybus on a Linux host

¢ Xillybus host application programming guide for Linux

e The guide to defining a custom Xillybus IP core

=otAl 252 28l Xillybus IP core2| 751 o] Cist 2t2Fst MH-2 Xillybus host
application programming guide for Linux2| £5 AO|A| 22 4 USLICH
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2.1 StES)0]f
ZyngE Xillybus?| Linux HYZZ IOl Xillinux= Sl CHS EEE R EL Ct.

e Z-Turn Lite(AF2 7tsTt 2= Zyng 2|2 &)

e Zedboard

e 7010 MicroZed. 7020 MicroZed= AtASH £HO2 & Z|YE/L|C MM 558 2
ZEMIA|2.
Zybo

Z-Turn Lite HEZ 25124 22 0] 0| web pageS WE5I0] 32 Aeiof Tt &
22w 20| 2T

| s

2ol L&A 42 BEO| 2RAtE A9
|

TE S | 5= g © .
MAZ HZFHIAIR
EE(MicroZed A|2))& 2L, 7|25 U OtRATV} Q= AT E AFEHZ ALESH2H

c
2 5120| TestLC}

o HEO| 22(Z, 70| BE PC B L|E|)0| T2} OFLE2 ] VGA £= HDMI Q2o
VESA 38 1024x768 @ 60HzZ HEA|SH 4 Q= DLIE.

e DL|E{E VGA &= HDMI A 0|2 (aliYEl= 4%

~

e USB7|EE
e USB Ot2A
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e USB hub(7|2E2f OFRAT} T USB E2{ 0] ZE=|| 42 E2)
Z-Turn Lite 2EE0|= 2L E0| Cist 40| QI&LICt Tt2tA HDMI ZEJt Q= Z-Turn
Lite 10 Cape boardZ C|AIEF AFR A|Lt2|20f HZsHOF §HL|CY.
ZyboE AtESt= 4% ZLIE{E HDMI ZEQ} VGA ZEO| H&ET £+ UG
board®| HDMI 28 ZE = Z|5tA| t&LIC
FM 7|2E/0R2A FE = USB hubl| Zo4Eg Z1|713f AH4+=2 USB 70|52 &otg
A EEQIUSB ZEO| 22|& &48 & & U282 HYFLCL

M

t. Zed-

Zedboard 2! Z-Turn LiteO| A 7| 2E9} DR A 0| K2 Micro B - Type A 2 USB #|0]
=2 Solf 0|F0{A|0 Zedboard & 7+s5tH Z-Turn Lite2} S| 4|l S & LICHT Y &=01
et oHE).

C}2 € BE0jkE B2 USB 28 A o 2{9E|(PC| USB 22{19 22)5 74 ¥

e 4GB O| A& Z|¥5t= 9t 20l SD 7tE(Zedboard) = MicroSD(Z-Turn Lite,

MicroZed 2! Zybo&), 7+% Ht2H2I 51 A = SandiskOf| Al |25t ZF=QIL|C}. (OtO}

&) BEot o AFZE 7tEE XillinuxO| M 2|7t 20| U7| ThZ0i| HEotR| o
===

o M2 image 2 boot fileg 7t=0f| 27| 2|5t (Micro)SD 7tE2} PC AtO|2] USB Of
©E|. PC ZFE{0| SD 7IE8 W& £%0| U= 3% 0| 20| HR5tR| 42 4+

SUCE Zyng 2E A= SD 7120 A= G| AR 4= AR 0| A2 T OfE &
LICY.

22 H{EImCI22C

Xillinux BiEZH2 Xillybus AtO|E2| CI22E HO|R|0|M CHR22ES 4 LT
http://xillybus.com/xillinux/
HHEEH2 & 71| JHE MYUZ CIR2EL= & 2222 FHE U

HEl Al LinuxOf|M & £ Q= file systemZ A=l (Micro)SD 7t=2| raw image

e boot partitionZ 22 7| 2|5l Xilinxe| =72 implementationS A&5t7| ¢/t oY
MIE QI boot partition kit.

O[of| CHEH 2bMISH LHE-2 3 MM E RS2,

(==
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HY I IO = processor?} logic fabric 7+9]

= 2|5t Xillybus IP core C|27t &L
&te|0f UELICE 0] demo bundle®| £ 4 AE

2 95t 20|02 Y S

A2} 2| IP cores= IP Core Factory 2 OE2|#|0| M S AR50 74, At 7= 2
OR2Eg 4 &L T 0] =FE AtE5H2{ ™ http://xillybus.com/custom-ip-factory S
HEZoHIAI2.

Xillybus IP core & Xillinux B EE X &5t0] CIR2ZE5H 2 & HE2 0| AFRO0| “evalua-
tion"2t= 80{2t 2|22 UX|St= ot RRZ AFEY 4= USLICE 7|0z 2SS AL
At designsOf| IP core S8, &A| HO|E] Al & &1 H|AEIF ZSHELICE IP core AFE
o] RYUsH 20| S 04Z2(70| 40 Chst 7|52t 2BH4IS BIIsHs H0I24B IP core
AtE Y0l = A|5to| gia LTt

2.3 L ATEQQ

Vivado 2014.4 0|4+ 2 Xillinux HiZLZHO|| A logic design2| compilationO]] At&gt
Lt

1
s

72007s = 72014s 22| E ArE5tE
CHO|: Vivado 2016.4 O|Ah).

AT EQ0{= Xilinx2| YALO|E( http://www.xilinx.com )Of|A 2|H CI22
C}.

rir

4% 0|5 A|¥|5t= Vivado 7Y TO] 2L

N
ol

Cteg Z3tst DE Vivado 0f|C| 40| 2{&HatLCt.

o WebPack EditionS CI2E2E510f 20| MA H|E 90| 2A3HoZ AIRE 4 YBL
Ct. Z-Turn Lite, Zedboard, MicroZed & Zybo2} &7 A2 &=l= 2 & Z2|= 0] of
el 488 gLt

o 20§35t 2}0|MA Y} L 23t Design Edition(302 T7TH AR J1s).

o TS EEQ B E-| 2tO|MAT RO YE + e ZE o0, T2t &
d Zynq F*| 2 At L C}

« System X WebPack Edition2| 49| 7|5 282 M 25Hs Ch2 ofC/4E MASL
C}.

O] 2= oi|t|d2 =7} 2t0[4dA g10] Zyng& XillybusE T+9i5t= O Hsot Xilinx A3
IP cores& C}ELC}
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2.4 FPGA design A2 Z#

Z-Turn Lite, Zedboard, MicroZed L£= Zybo& A2 S I ES1Z 0| A HiZTHES AlSHSH
7| 2lsll FPGA designOi| Cist 0| Z& 0| WRSHA| 5L Lt O EEE AtEote{H
Xilinxe| & ALZ0|| Cfst 2FZko| Z|AI0] HR25t1 Linux kernel2t AT B 7t2| 7|2 7|
=0 g £ AsLHCL

HiZ IS 2|CHSH 285124 H logic design 7|=2 & O|alist2 HDL ¢ 0{( Verilog £=
VHDL )Z OtAE{SOF BfL|Ct. O 0= S5t Xillybus B2 ME e ZHCHSH AE}

o2
Ef designS A 25102 0|2{3t 8152 95t 22 £8rAQL|Ct

— " = 5 =20od
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()

llinux

M0

DOtE[ASLICH UEH logic i
=H YoM 715
o2 30, thE

= 22 logic

Xillinux B2 CHESE |27} OfLl e Zed
UESES S SA A 7tstt &2 5
EIL|C} Wt X HARY EAE ASHS Q5 RH| A|ZH2 Qk7F ZICK
22 Xilinxe] P2 J|Cl2|= A|Zte2 A, 12{Lt 0[2{3t 2!
& F718 HEAIZLHCL

(Micro)SD 7t=0{| M Xillinux BiZ 2| 4522l boot Z2MAE 2[siM= & 71| 44 2
27t UO{OF L.

o
[
o
T

AN 1S rok
e

[n

e boot partition2| FAT32 filesystem= boot loaders, FPGA £ & & configuration
bitstream(PLZ 242), Linux kernel2| boot& Ht0O|H2| It =2 24 E L|Ct.

e LinuxOf| &= ext4 root file system.

CHR2 2 E 3t Xillinux2| raw imaged= 0|0 M2 2E Z40| A0 Q& LICt boot
partition0f|= A 72| THA O F=2te|0] 2B 1 F Stite Xilinx2| =12 2445l 0f 512
5 7i= boot partition kit0f | = Ats{OF & L|CH.

(Micro)SD =8| & @/t Ctret 212 0] ME0M THAE 2 2tM|5] L .
O] dat= offo| BB E =M= W5l 0F Sth= CF2 THAIZ - Lt

e boot partition kit 2= £7|

e 0|9 PL( FPGA ) ZZ2AH E 9| implementation A &4

e Xillinux imageE (Micro)SD 7}=0]| A 7|

e (Micro)SD 7F=29]| boot partition0f| 3742 T = At
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3.2 boot partition kit &= =7|
0|40f| CH2ZE3t xillinux-eval-board-XXX.zip ItYS 2t ClAE2|0f =S SLICt

stk

Ol

2o [ E2|o] FE20ll= 20| Zte|X| QtOFof gfL|Ct. £3] Windows Desktop=
& =20 “Documents and Settings””7f ZatE|0f YO = X551 R| A& L Lt

M2 g CEe|(EE 1 5 Y9)2 THEUC

e verilog— 7|& logicOj| Cist Z2 M E T} Verilogl| Y8 AA('sre’ 51| T2 EZ]
ol AS)E ZEEHCH

e vhdl- 7|2 logic 2! U5 AA T Chet T2 AE OjAULS T EHEHL|CE VHDLOA
HYY IYU2 'sre’ 5h9 T2 E2|0f| AS LT

e cores— Xillybus IP cores?| O|2| A=l HIO|LH 2|

e system— processor 2+ logic= AHA4517| {5t C|AE ]

e bootfiles— boot partitionOf] SAISH & 70| EEH IHUO| Z&HE| 0 Q&LICt.

e vivado-essentials— VivadoOi| A At235}7| 9|t processor 2t&d 2 2 |ogico] Cf

3 3ol T o e ClER),

Z-Turn Lite, Zedboard, MicroZed ! Zybo EE0| At S 4 QU&= HS0| Y-S LT
CtE BEE A5t 42 5.2 MM L2 =l 24 2|0 & constraints It 2! vivado-
essentials/xillydemo.xdcE A5t T 2I5H0F &L|C}.

vhdl C|&|E2|0f|= Verilog Tt 0| Zat|0] UR|TH ARV HE S W= gLt
Xillybus IP core2t| QIE{H|O| A= 2t 'src’ 519 T2 E 2|9 xillydemo.v EE+= xilly-
demo.vhd T} Y Oj| M 4 eL Tt Ol A2 At4le| HO[Ef &4 G GO|Ef AH[R2

XilybusE Al 5t7| 9f3f Hag meleiLct.

3.3 Dbitstream I} A1/

331 A
Vivado= Bl B 20|M B2 S IS HH5I22 Z2HES H0{517|7t
OfF gL S MY 25 HUESH FA5t7| fIoh Vivado Z2HE HdS 2|5
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Tcl2| script?t A 3 L|CL. O] script= Aff 519l C|AE2| “vivado”E BHE1 TR0 T}
Ol tdlE2|E ntd 2 A ZLCt.

D2AE = sre/ ot2| ClAME2|Q| MU Q|2 LCHO| ItUL| SALE 2 CHSO0{A[2| &
2). processor, 4% A 3 FH 23|, logicO| M AR 5= FIFOs+= vivado-essentials/Of|
Holg|0f Qo T2 E 9| implementation St VivadoO]| 2|5l &7t THU = 2| L
C}.

I 2 A E 9| implementation2 Verilog == VHDLE 7|8t 2 & 4~ QI &L|Ct

3.3.2 5t= Zyng §= MEH( Z-Turn LiteBt )

0| &= Z-Turn Lite€ demo bundle Of|A{ 2 T EHL|Ct,

BIAE HAUTV|E ARSI HE=29| root directoryOf| A select_part.tcl2 EL|Ct. 0] I}Q]
OF2|9} 4| &2 Vivado Z2HEV} MHE|= Zyng S22 HE5t7| st Tel FF L CH.
Ol Ul 22 “# A2 =M H2|g Lt

Z-Turn Lite 2E0|A] Zynq 2 ME#5tA B 0] 3 Z SILIO|A “# 22f BtLto| A X
2| & At AL,

LSOl CHE Zyng &3S AHESIHH Vivado Z2HEQ| 4
EE CHA| 35U A L. select_part.tcl2 Z2HE M Z0f
S G0l iUt

3.3.3 xillydemo.vhd &H| &(VHDL Z2HE0t 3¢

Of &A1& B

alo
=)
my

= 202 T2EH

rr

D2AELS VHDLO| Q& L|CY.

e demo bundle2 Z-Turn LiteE H|2|8t 2= EEEQIL|CL

2210| 2% £Z&|H vhdl/src/xillydemo.vhdS HZ3H0F §LIC Xillydemo2| AIE|E]
E SE AN F20M &S M S AAHEL .

=
=
ZE 22
PS_CLK : IN std_logic;
PS_PORB : IN std_logic;

PS_SRSTB : IN std_logic;

5t OF7|el3] HOlOA CHS 22| 2AIS AHBHAIR (- 24 HA| H|7H).

—

-— signal PS_CLK : std_logic;
—-— signal PS_PORB : std_logic;
-—- signal PS_SRSTB : std_logic;
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3.3.4 Vivado =23

\J

Verilog 24 HUS BHFS T2It glgLCh

E 4y

Vivado 2014.4 0|A+S A|2HSHL|CY.

D2HET} Haf QUR| %2 MEHO|A Tools > Run Tcl Script...S AEHSID 7|2 A3

2t verilog/ S£= vhdl/ 5h2| Tl E{2]0f| A xﬂlydemo-vwado tclS AEHSILICE QU240| O
HIETL 1= O|LHO| LABfLICH Z2HE BiRO| & O{F= Vivado & StHO| U= “Tel
Console” &= 1EHSH0] &Qlgh 4= USL|CH

INFO: Project created: xillydemo

0| Z0| Tcl console £32| OFA|} Z0| Ofl A2 4|7 2/list ALt
0| CHA| 0| A Critical Warnings7t QS 4 Q2|8 @25 Qi&L|Ct dg{Lt ZR2ME Y} O
0 M4E BR(F, script7h 0|0] Al HL) scriptE CHA| Adiste 1 5t CHS 287t

SraBHLCH.

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

lease use ’'-force’ option to overwrite:
P

3.3.5 ZRHEQ| Implementation

D= HEJ MM El & implementations AlSHeHLIC} 21Z0f| Q= Flow Navigator baro|

M “Generate Bitstream”S 22| gfL|C}.

ﬁ Generate Bitstream

synthesis 2! implementation2 Ao = T =2 2= HY 20| LIEILIH “Yes"E MEHT!
L|C}.
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Vivado= 4o T2 HAE Al
2| warnings7t ZA|E|U2H 1 2 YL 93
BfLct.

o2
_O'n
c
O
=
N

S utzoz o B Ao ALt of

(= | =
2229 2 9laLCH 227} glofo}

LIEfLE CHS O 3 2 e
EHSH 4 QI&L|C}. “Cancel” AMEHS T E510] RE SMO| E&LCY

— =

bitstream I} xillydemo.bit= vivado/xillydemo.runs/impl_1/0{|M -2 4= Q& L|CH

implementation2 22 HIfe A2 2 O || GELICH d2iLt AT 7127t U= &
JtA| 2F 20| AU L

e VHDL design0i| A¢] “IO placement is infeasible”2} &7 Placer?} & o g L| C}.
VHDLO| 9! implementation0i A 0|2 20| LAi5tS |0jA 275 L2 xil-
lydemo.vhd7t HY =| AU=2A| ZI5HIA| 2.

o write_bitstream2 DRC 222 AIj5t1 PS_CLK, PS_PORB 2 PS SRSTB7}
A Y2 %0, et A ¢, Aofo| gitt SHELCHL O G2 ChA| -
xillydemo.vhd7} 2|0flAf @75+ 2 MRIE|QH= 7| BHOISHAIA|L.

e “Timing constraints weren't met’S U5t= SO 2F 7t EHAligH&LICE O]
2|8 logicO| S %[0 =7t timing 2 Al S SZ5tA| o= 29 Y
USLICE O|= design0| 222 H&5tA|BF £0{2 clock £ L/E=
T AFEI BEGI0l S Z2E 225 M2) BS7| 9J3) 30| LR o
LCt § L2 timing2 $I5H designE £d5t= Z2MAE 22 timing closurez}
1 gch
timing constraint 2 3= YU O 2 critical warning=2 2HHE|0 AL X7+ FPGAS|
S20| & 2| Qb= bitstream U S MAHE o~ ASLCL 0]2{8t bitstream| 44
dE L[5t 2lsl timing 2 7= route 30| Y I 2522 MU= 22 Tcl
script, “showstopper.tcl” S 20| & 202 SAHEIL|C 0] ot 2| & T12{H
Flow Navigator2| “Project Manager” Ot2}{0]] = “Project Settings"S 225HJA|
2. “Implementation” HHESZ MEHSED “route_design”0f| CHSH A A7tR| Of2i2 A
IAEELICE 1A CF2 tel.postoi| A showstopper.tclS | 7 gL C}.

o [IE B2E 2F= ARBAVI AT 20Y 7ts580| 2282 ARE2 X2[sof &
L|C}.
3.4 image?} )| (Micro)SD £2E

3.4.1 dukAol

O 22| 542 image fileg (micro)SD 7t=0f 2= Z YL CL O IHAS| 0|52
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http://xillybus.com/

Xillybus Ltd. (CIHZ ot30f B www.xillybus.com

xillinux-2.0a.img.gz0|{ 2= O} (gzip FANZ CtREEEL|CL

0| (Micro)SD 7}E2| image= boot0i| AFRS 2H|7} E|0f /o0, FIE0|| & & 2Ii5|=
371e| IS Al Ct.

Ol imagee= &&2 &1 (Micro)SD 7t=2| 2 1A sector 0|40 7| S &|0{OF EL|Ct. O]
£ £dst= 71| EYg =7 AU 7R Yol C-3of Aot LT

= _I_o =
imageOi| = partition table, 27| boot filesE Hi2|5t7| st E2H 2= 2| 2 FAT file
system 2! ext4 S32| Linux root file systemO| Z3tz|0f YU&L|CL & HAY partition2
el 2= Windows HRE{OM SA|=Z|22 (Micro)SD 7t=&= 20| 0% 22 A Y
29 & ASHH(16 MB H ).

full disk imageS 2HA45t= 242 Ut ZBE ALBAIS 918t 2120] OfL|Z2 Windows 2]
FHOIME S5t AT EQ0{7F W51 Linux0f| A

SoMe & 229G AAo|A O 2dS s3st= U

(Micro)SD 7tE2 USB O{E{(E= ZEE{Q|
E U2 2E 2| E AHESH0] imageS 2HdY &

o
e

o

=
S

imageS (Micro)SDO|l 7|2 5% Z3}e(0] 92 4 9= 0/ BEH2I} 27 £I}55
2 AAELICH imageS A5t o ALSE i EYS =TE AHBEI0] |E 2
20| BApE OIEL 20| EELICH

L

3.4.2 image E&5( Windows )

WindowsOf| Al USB Image Tool2} Z2 imageS SAlot{H E4 S22 T2 M0 TR
SHL|C} O] Z7= USB O{HE{E AFR25H0] (Micro)SD 7HE0)| HM|ASH [ 2 &HEH|C}
UE HEE(EF] LEL)0|= (Micro)SD £20| LY2HE|0 912 M Win32 Disk Imager2}
22 O 72 AEooF g = ASHCH Windows 72 A3lie M OF2E7FR| LT
T 3 D5 YO| CHYFH AIO|EOM 222 CR2E2EE 4= YELICHL TS HEME
USB Image Tool2 At23ICtD 7FE B CY.

Jefm QIE{m| 0| AL A2 “USB Image Tool.exe”S A4 EIL|Ct. 0| QI 2t0| LIEILIH USB
O{HE|Z2 1A h—’— 20Z ATHY| LIEILEE 242 OFO| 2 & MEHSHL|CT. 212 AT drop down
menu2| “DeV|Ce Mode"(“Volume Mode”2} BHCH)Of| Q=2| EQI5HYA|2. RestoreE &
2l5t 0 oY HAlS “Compressed (gzip) image files’2 A4 &L Ct. T2 Z =5 image
file( xillinux-2.0a.img.gz )& MEHEIL|C} XA Z2MAE 2 4-5820] AQEL|CE 2tz
| H2|Z OF2E SiAIst 2 (SHEQIO QHMSHA A7) 22108 &sLIC

lo J:?:
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UL AREOIM GUIE AZEQO 27|50 HIiSHCHe 232t BHA| A ch.
0| A2 thx| FHZS AFRSIALE Microsoft NET framework 74 4 B
ct.

o A7t AlIfS AL W2 Cjoh. o|H2 £

= o

&L|Cl. DOS WindowOi|A] C|2lE2|E 0 E2]

H9f ¢ Q1 M2 CH21 Z2a U ).
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

("usbitcmd" &2 —-—Xt

= RAF“170] OfL|2t 22t “I"YLt)
O[A| 2| H27} U2 H HAHZ AV|E +HlY + USLICH restore”).

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:\)

CHAl ZStA|2F O] 22 of
AoM &2 d2 He=2

Y A==2 HRYA2.

Ok 452 AT AQEIL|CL 02|10 22, £2} 24482 2 &Ry Ct
HASID \path\toZ (Micro)SD 7}=2| image?} ZHE{0]| &

Getting started with Xillinux for Zynq-7000 v2.0 18
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3.4.3 image EE5( Linux)

£

=2

=N=]
& ClA3 MENZ o/o// ZIE 5}C C/ATO] ZE COJE{I} B2 EIlsst 24
2 0[0]Z % Q& L|Cl EnterE =27] Mof #2}511 Linux0f| Q4512 %42 2L
WindowsOjjA] O] 2L alist= ZHo| 24U CH

220 YA BAH= Q&I 2 QILICE Af2IO| AfASH My (YBHY o2 22 & Of

Y AGUX0| SHE Z2|E (Micro)SD 7t=2 ZA|5h= A0] S2LELICH USB A4

E{E @25t 7|2 21 0t ( /var/log/messages £ /var/log/syslog )0l A CHS 1t 22

2 2 20| 71 EHLIC

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 is 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

EY2 A TE 4= AU O7|M 22 kernelO| Af T|AF0) 0 0|2 FHIU=A

&0l

of
o= AYULICE 2|2 o0 M “sdc”.
(@]

# gunzip xillinux-2.0a.img.gz

imageE (Micro)SD 7tE2 EAt6t= A2 ZHekshL Ct.

# dd if=xillinux-2.0a.img of=/dev/sdc bs=512

== SellA| E2t0lE2 2h2 CA3ES 7t2[HOof gL T
2953l

/dev/sdcE 0|2 S0 4FetL|Ct. ZFEIO|A 2IAE Z2|2F YR[5HR| ghk= 3t 0] &
2|E AFESHA| OHAIL.

el

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

cmp: EOF on xillinux-2.0a.img

SHO| FostA|2. EOF7}image fileO| M =E3HCH
A BlRE A2 SHAOf ZAH AFEE AECHH B2
OfF A= 54| ‘BJE'E(%“?J Ho2 T2 A2 IFE) ZAH= @

7
=2
LI 2|0l 2] g1 L IOHG "'/dev/st”7f Y= UZ 7t580l FHC

3.4.4 imageE 2E35}7| 2ol Zynq EE AIE5}7|

219 3.4.3 Tt Linux {4l 8! USB O{RHE{2 imageE =
Ct. Zyng 2E ZtH= EE2 &4 AlSE HE Linux A|AE]

LICE 7|2X 22 /dev/mmcblk0S CHA 2|2 AHESHO] S Yot XS [
Ct(/dev/sdc CHAL.

0|42 boot Z2 M| A7} QSPI flash0fl A -3 E w0k OtL|2t SD 7+=2| M Z Linux Al
AROIAE 2 ASHLICHEES 87| AIBE ). Ol Xillinuxet 22| RAMO|IA] 2+
S| AHE| T boot7 22 E & SD 7IEE AFESIR| %7 2L} [2tM bootE2 2
SD 7}ES AMERICHH WA imageS 7| 93 CH2 71ES MQUE 4 ABLICH

(Micro)SD 2! boot partition I} 2| imageOf| Cist Zyng EE MM|A HEHS 20{5H= 4t

2 ME T} Linux X|Alel 22X QLICEL HEYIE E5 0|2 4slsH=s = o8
7f7~|7f QUR|F 742F ZHEFSE HHH 2 0]2{5 IS C|A 3 2 7|0 21 USB OTG ZE0|
A5t AYLIC) T332 AHESH0] disk-on-keyE &2FefL|Ct.

=2 odg

oy -

oy O o>

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

J2{® CjA3 2 7|9 Y-S /mnt/usb/OllA S 4 USLICE
o

Zedboard0f| A JP2 HIJ} M 2| 2|0 Y3 20150 US
SEEES gL

UJ
I-tl

m
=2
a1
<
R
rje
od
ox
E
N

3.5 boot partition0f| I} ZA}

Of BFA| 2} THA|= bootdf| LS THUS BRI LT

—

e boot partition kit2| bootfiles/ 5+2| C|2 E2|0| M boot.bin 2! devicetree.dtbE (Mi-
cro)SD 7t=2| boot partition( H®Y partition) 2 S AFgHL|CY.

o 3.3 MMO|IM MM = xillydemo.bitE S ALEHL| Ch(verilog/ EE= vhdl/ 52| Tl E 2]
Z MEAEI 20| A).
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O] YUS SAtStY| Z*OH (Micro)SD2| image”} 7t=0|| 7| S & &% USB O|HEIS &Rt
Pal

CH7t CRA E1 | HASHA|R. Zyng 27t raw image 27|0f| AFREl 2R SR0|A
(Micro)SD 7tES CU#H CRAl &F S EF LT

0|42 HFE{7} (Micro)SD 7+=2| partition table2 2|41 AE{QIZ| &QI5H= o TR
C}.

i
o
Ho
|m
:OII=
L
0
1
H
$0

Linux A|ARIO|AM = A HAY partition(0]]: /dev/sdb1 )& £+~=2
EUCH o220l ZREIE 0] Y2 ASOZ 2YBILC

AT
oS =01, Zynq EE A7} 0| B2 AtEL|= 87 Hi3S YHELIC

TeH=2

TS

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

tUE /mnt/sd/0f| 2 AFgELICT.

HZSHE Y Ol ulmage?t A= HE
“disk”0] EAIE' l-I Ch. 0|18 IS SArE SHHE O LICh

2tz &[H (Micro)SD 7tEE SHI22| 02 E siA|St 2 ARE0M E2{18 &5
> umount /mnt/sd

&= Windows?2| “remove the disk safely”.

3.6 boot partition2| I+

bootE A|=5}7| 0| boot partitionO| CHS1F 20| 2HY A U=2| SIS A L.
boot7} 4-&35t2{™H (micro)SD 7t=2| 2 H

OfOF gL Ct.

t 2
Bj partition(boot partition)0i| 47§2| IA0| QL

e ulmage— Linux kernel binary. 0| & Xillinux2| (Micro)SD imageE 7I=0| £ =
boot partition0i| Q= 7ot TFAULICE kernel2 EE SE A QLY.

e boot.bin— Z7| bootloader. 0] I}YU0f|= = 7| processor Z7|3} 2 U-boot K E! 2]
E|7F ZS=|0 A0 EEDIT} &E 5| CHEL

e devicetree.dtb— Linux kerneldj| Ci{St 3tEQ|0] AE 7} &=l Device Tree Blob IOt
ololL|ct,
=24

o xillydemo.bit— A 3.30{ A AAEl PL (FPGA) Z22fQ I
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boot A|Zt

4.1

411

dm 43

Zedboard

EE7t (Micro)SD 7t=0{| M bootS 435t ™ A 28-S +atiof gLCh 242 Of
efiof 2+ 220 chsh 2tMis] 2= 0f ASLIC.

SHIE 432 O3 0] 2| 2] O|0|Z[0] Lot AUSLICE.
Yotdoz Ot 242 dH HF0| UL H30l= EE7t Ch2A 44 E
T+ UB)
e 5VE USB X0 3535t{H JP28 HTHE HX|5HYA|IL.
e JP10 2 JP9= GNDOf|A 3V3 2|22 O|=3 20 sliH le| CHE M| 7= GNDO|
HAEE HEf=Z ot AZL T
o JP6E HIHZE HEX|RLICHCES silicond|| 2, Zedboard2| Hardware Guide 34|
O[] Zt=x).
=973k

L5t 4L JP27} I EICH= 20 A Zedboard Hardware User Guide0j| 4 % &l
Y2 OIS, T2tk B Eof HZE USB E2/(USB 7| 2= 2 0FRA)= 5V &

33 FAE waLr)
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()

ZedboardO| A Z2 HA|E AT A
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ux
oX
rlo

4.1.2 MicroZed
MicroSD Z}=0{| A Xillinux2| bootE £3li5t7| 2|

e JP1: 1-2 (GND)
e JP2: 2-3 (VCC)
e JP3: 2-3 (VCC)

4.1.3 Zybo
boot mode= VGA HU4lE| 2|0 Ql= HI{0j| 2|5l MESZ|O{, O] O|O|Z|Q} 20| “SD"2

HA|E & 7Hef Hof 4YsHOF g Tt

CI2 HTiE Ysts S RC0| T2 AFYLCH oS S0 WY 3 Y2 Y o
5V A4 F UART USB 20 A HYUS IR ES MYT 4 ASLICH S Cf 4330l
24515t}

Xillinux2| boot0|| A&tE!

= boot modeE ZA5HH CH21t 20| B4

ol =
MT O

4.1.4 Z-Turn Lite
Ethernet 7{4E{(J26 2{0|-2) YOl

of|OF €L C}.

v2.0
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o BT_JP1 dIE BiR|SHM = SHLEOY2E 2
re).

B

e BT JP2 ZI{E HfjZ|al{Of &FLLC}.

« FCFG 2 PO_RSTS Bj[3i Al o ELict.

N

[ ]

%)
<
Icn
o)
@]
_|
oX
H
uj
>
op
—th
re
HT
n
1o
=
N
T
rm
njo
mr
i
N
<

5

O

10
©

o

(@]

(0]

w

(2]

)

i
>
nx
oX
ot

atchdog ) 2T & AtE5tH processorO| Al 2 &£ & watchdog 22 &45tst
LICh. Xillinux= BiZ| 01 50f 2tA|810] bootE A|th2 4=3leL Ct.

= 4
b=
o =

[e]]
AN
DGND T 4= R0l AZE & 74| HYLICL 7|0 HTH{E =0tz OFF 2247t gls
L Ct.
5t HDMI H|C| 2 £30| AR %= A2(Cape |10 EE2 £3}) Zyng Z%|2| bank 35=
3.3V MY 3Z2=2 AZE|0{0F &L|Ct 0|42 MicroSD 7tE0] 717t EE 2 A 2|0f|A]
J272| BK35 150 = 3V3 A= M EL|CHOt2H 0|0 &| 2Fx).
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4.2 FH7[7| B2t
CI2 HE SIEQOE EE0| Fafg 4~ g
e Z-Turn Lite 10 Cape board?t Q= Z-Turn Lite: Cape board2| HDMI 7{4/E{0f| CH{

3t 2 EE{ BLE|. = HDMIDVI O RHE| = #H[0|2S E5f 20| HDMI Z2{1
of 91ZE DVI Y.

e Zedboard / Zybo: Ol =21 VGA F{4E{0f| CHSH HFE 2L E.

e Zybo: HDMI /240| Q= ZHEE| 2L|E|. &= HDMI/DVI O{RHE] = #H 0|2
off 2E9| HDMI 22{710f HZE DVI 4.

njo

&
=)

e Zedboard/Zybo/Z-Turn Lite: USB( OTG ) {<lE{0]| CHSt O A 2 7|2 E,

ZyboO|= O| € {5t PCRel FAISHUSB 22117t Y& LCL Zedboard & Z-Turn
LiteOi| M O] X2 Zedboard(H Zi2 )2t &7 A== USB & 702 SxteY
C}. O] #|0|E2 “kit” T+ 22 FL0j| A| Z-Turn Lite2} 7| A|ZElL|C}.

A AEIS 0| HS0| 9IS [ AAZ A0l boot2 230510, A|AEHIO| AISHE! T 7| =9}
OrRAS AEst 22|5h= Ol A7t YIS UCH AIL=E2 012 &2t AZE 7|
2Eot 0RAE Aot 2k LT

—= O

Zedboardojj A O] USB EE 7} 2LE3512{T JP27} 4| €| 0f 9/0{0F BHL|C}

A W93

e Ethernet ZEE= QUHHAOI L EQ(T 22 o MEH AFQLICE HZE
Atso 2 P Ct

0|l DHCP server’t Q= 22 Linux A|AHI2 HEQIE

o UART USB ZE = PCOj| HEg £ AR LHEEL| F2 Zedboard & ZyboOf| A
= L35I Y&LICH LE boot messages?t 11X 22 X451 boot7t 2 E|H
0| QIE{H|O| A0f| A shell prompt7} ErEHE L|C}.
0|42 boot 52t = PC ZL{E|L} 7|2 ETL QAL ATh 2 2S5HA] obg i 2F
£ OuYste o REFLCL

Tro g
Z-Turn LiteQ| 29 EE2| 3.3V UART AlS 2} QIE{H|O|AGI{H & USB O{EHE
7t ZBtL|Ct 0] O{RHE{= Z-Turn LiteO]| 2t5t Xillybus2| web page0i| AHEZ O 2
Heof £ 4~ &L

4.3 HE X AH7|

HIE 2|2E 02HS 0 boot £ 2} YAsH= ZRE SELCH YBHAQI 0|
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o SandiskOf|A] A|2I5t2| @42 (Micro)SD 7t= AHE. 7tEIt HTHZ 2t&5t= A A
20|Het=E E0{A U= H0E 42 e LR A2 43| CThE 0|77t U=
Y 20l 2F7) LT

Y o

e (Micro)SD imageZ 7tE0| 2t HLE & 47|

o HE 9| QSPI flashOf| A U-bootOf| 2|af 2EE @2j%|1 EA4 Aot &t F B
4.3.32 ZRsIMAL.

L
1t

o AYUS M2 S LEH2Z ALHES TS5t = 2 WA AZOM A|2EIS 2
gotede Al=2 Qlof LAFLICt.

HIZ UART A&d2 115200 baud, 8 data bits, 1 stop bitsO|H flow control2 & LIC}.
2 EAES ST MYI0| HZ F 42 O|LYO| LIEFLIOF SILICE 0|2 9I3t RUSH 27 A}
t2 boot.bin I}A0| (Micro)SD 7IE2| & 1M FAT32 ) partition0f| Q/CH= Z4QIL|C}.
Co| HYUS 3 017 Y= YoLIZ| oB:

o HC 231} U2|5t= boot partition kitO| A] &HIE boot.bin0O| 2 ALE|A=2| &0l
f 7|E9| It O|F2 &M AtESHOF St= EE5 LIEHEL|CY.

oL o

o UART C{f AEE ATV} A2 2ts5H=2| QI A| L. 71=5t QSPI flash &=
HCQ| S H&a%E SD 7tE9| ME LinuxE AFE2SHIA|2. UART terminal 28 &
Z1HE hostQ! Linuxes 25 UART/USB BiH7 |0 M A2 2tSotA| &2 4
© 8 2 WindowsO| o Tera TermE A|£5H= 70| SUSH M 4= Q&L LY

U-boot?} console0f| A BA|X| & LHE LHZ| 2t boot T2 M AT} ATHSHH 4.3.5 THato| A3
ZEQL H|Wdt= A0 =20| € & AFUC 0] Mo LD EE20= A0 ZRE
=A| Olaliot7| @it & HELE Zote 4 UGLIC

4.3.2 boot TZMAV} ARE|H

boot ZZM|A T} BLIH shell prompt?} UART consoled]| X250 £522 219018 I
7t Y& Ch 00| £7511 root user®| A4S = OFRZE ML QR ¢oo 2
st AR root2 2018 1 A5 7t LWRFHA| k&Lt
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o

=L

B of st A& =l (Micro)SD Z+=2] Linux 4Z1} 2] Xillinux2/ root file system=
(Micro)SD ZI=0off 91 & o =2 /"'Zo;fﬂi AIAEIO| IS El= S9°F 7|2&/LICf. Linux
AJAENS QIHIZ O 2 Z}RADS X2 & X5t B2} BHAHE|CIElE CF2 PC 2E
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2l S=Z5HOF gfL/Ct.

Z-Turn Lite, Zedboard 2! ZyboOi| CHEt 2t AFS}:

e shell promptOf| M “startx™E @ 24 50f LXDE graphical desktop= A|2f &L Ct.
desktop2 Z7|&tsot= O 15-302 d &= ZELICL OIf 9= 0'01fo| o= A
Z2 0 OLED C|AZ2|0|0|M &5 £Y7|E 2LHYSHH 2& Lol LojLtn
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2 MAHFI= AQ(AABI0| S5 A o ZAF AFER) &= xwmmwsuﬁﬁm:

2T 2 RS XSS o EAIFLCH

o I}2HM B FO| Xillybus 3} 257| L= S1HO| || mietM S L= Jefih ¢!
E{H[O| AVt B0 £52 A1 ASS HEIGLICE FHlst 0|77t LAH UAR| g=

S O]215h YO| & A= Of| ¢ &R 420 2 05{0F §LCE

4.3.3 U-boot &7 H4

Xillinux= boot ZZM|A 20| xillydemo.bit, kernel image 2! device treeE =517 2
5if U-bootE AFEEILICE. O] RE2|E[= CHASt boot 742 AlJotH HE S Jst =
e o+ U et BHES AEH0| A7 UG C

U-boot?} A|ZtEl 21& UART consoled| 22 2124513 U-bootQ| shelldf| EE&L|C}.
U-Boot 2013.07 (Mar 15 2014 - 22:59:21)

Memory: ECC disabled

DRAM: 512 MiB

MMC : zyng_sdhci: 0O

SF: Detected S25FL129P_64K/S25FL128S_64K with page size 64 KiB, total 16 MiB
*xx Warning - bad CRC, using default environment

In: serial
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()

Out: serial
Err: serial
Net: Gem.e000b000

Hit any key to stop autoboot: 1

U-boot= SHAF QSPI flashOf| A 2 2l 5+ Bi42 ZH MG 20 A|S8HL|C}. “bad CRC”2}

1 HA|E warning® £53t H|0|E{7} 2 AL 2| QS S LIEHHS 2 U-boot7t StERE
gl 7|2 3tF o2 | S0iZSL Lt 0|ZH2 (Micro)SD 7HE2| Xillinux bootdi| CHEH 227}
ofelL|Ct. Xillinux2| U-boot0f] 2 5tA B4 SHI2H A& 0] 97| T2QlL|c}.

o
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o

2
A[AEIOf (Micro)SD 7} =0j A bootE & a5t 2t 3t s B E Xfof QSPI
flashOlIAf Z13SL|}. QSPI flash} CHE boot A|Lf2| 29} 3|et £13 Hi+5 &
8ot 32, U-boots R2{E 3t #2:0] ©|Z510] boot ZEAA0] ATHE + QgL
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7|2 22| Yo ™ U-boote= &4 H(QSPI flashO A 2 E = H4
FEZGE 7|2 44)0 tet AlSE Yt 20 d&8stA = 7|24 22 “run
$modeboot”2t ! 5= “bootcmd” H40| LHE S AlISHEL| Tt “modeboot”= U-boot?t 2
EE5| 212|0] @} U-bootd] 2|5 SHoZ MAL| B2 2ut Xillinux bootd| A “sdboot”2}
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U-boot2| command-line shellofl= 2= HE 0} Si|E 2|05 LE 5= “help” @ HO| JUS
LICh B 71X R8¢t HHE2 L322 ZsU

e help command— command0i| CHSt =22 HA|
e env print- 2= 2tF H0| 34zl gf= Q2L Ch

env set— £ 2t3 0| 75 SESLIC]

env default -a- BE 87 HAZ Sl IR y|=Zztoz AT T

saveenv— Sl 3t 42 QSPI flashofl 2 2+&HL|CHMicroSD/SD 7HE7 OfY ).

E35| 2209| 0j2|at & HAHL2 U-boot7} boot T2 M| A0 MIjst wf Z28HL|C}. “bad
CRC, using default environment’2t 2 HA|El warning0| U-bootO| M 243l £| 2] 2 A
2 XY= HL0| oj2ot= AYLICE 7|2 He(XillinuxOf| siY)E AtEstH 322
O|=sHlA| 2.
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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

A=

[

HE AFLO| ALE == AKHZLIC.

O o AM— =

rton

by 01| #st

i
rr

4.3.4 Al22} 2|A Ethernet MAC 34 A%

7|24 92 Linux= U-boot?} A&A5H= Ethernet MAC A4S

AHE
MAC =4& H 5t Network ManagerO| A 9= 714 Tt S $—7f6ft'd | Ct. ol
£0] C}2 8 /etc/NetworkManager/system-connections/eth02t= I P

L

[connection]
id=ethO
type=ethernet

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

Network Manager?| +4& Al2|5t=2 0| I 9| permissionsS tH A3} O L|Ct.

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

“etho”° A| 2|5t O] C|&E{2[0l= C}-& TAUO| G1o{OF BfL|Ct. CHE THAUO0| YT ALA|
LinuxE CA| A|2H5HH MAC 4= 00:11:22:33:44:

YHZE 7 E2IEl ‘"nmcli"E ALE

5t Yot 4 +l3s
2243 C|ASE0| 0] HYUS SUSHE 20| B FSLIC HAAY 222 S| 9
= Network Manager O}0| 22 %éléf“}\lg. 0| OI0| 22 ¥0f| HZ & Ethernet 22

&
121 2 EQIL|C}. “Edit Connections...”& MEHGE Ct2 “Wired connection 172 MEHSILD
“Edit"E E=/&tL|C}. “Cloned MAC address” &0 Al MAC FAE £ L2 “Save"E 24
LT} A2 MAC ZAE LinuxZ CHA| A2t S0f| AL ElLCH,

CHE Y2 U-boote| &t Ha Z StLHE W ESH= A YL T U-boot7t &4l QSPI
flashOf| HMAS 4~ Qle A2 Ot D ZUAHO 2 “saveenv” HHO| 4t A &l= A2
OtH 7| w20 O] Y Xillinuxe| YT HHMO|ME= 2taotA| 5L
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A 4= QSPI flashol| 2 AE| 22 MAC A= 6+E°J|0101| A &M o2 HQIG LT
MAC Z AT} (Micro)SD 7+E0j| HQIY €= O™ gt CHEL|CY.

0l|€ 0] USB UART consoleS AI235H= U-bootQ| shellof|A:

O rho
ru rr oﬁ

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

LIS0| EE2o| el H&ESt Linux?t bootE 522 +WSIEF oF 2

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

(IP

>
rr

22| Z<2 DHCP server0f| 2|5 £0{Z&LICH

AN

4.3.5 boot=ME A%

[m

2t 2 boot SOH2| ABHA QI UART transcript= Of2ff2t ZCt. Zedboardd| CHEt 0| 7+ &
AE| |8t B E 79| 2}0|= 0|0 &L Ct. boot T2 M|A T MINGHH 22 O|A|R|Of] O{H Tt
A7t AXREU=A2F 1 Ol77F BAIE AYL L

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

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

MMC:  zyng_sdhci: 0
SF: Detected S25FL256S_64K with page size 64 KiB, total 32 MiB
In: serial

Out: serial

Err: serial

Net:  Gem.e000b000

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
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High Capacity:
Capacity: 7.4 G
Bus Width: 4-bi
Booting Xillinu
reading xillyde:
4045675 bytes r
design filenas
part number =
date = "2014/
time = "22:22
bytes in bits
zyng_load: Alig
reading ulmage
4487928 bytes r

reading devicet

Yes

iB

t

...

mo.bit

ead in 295 ms (13.1 MiB/s)

me = "xillydemo.ncd; HW_TIMEOUT=FALSE;UserID=0xFFFFFFFE"
"7z020clg4g4a"

03/11"

00"

tream = 4045564

n buffer at 10006f to 100080 (swap 1)

ead in 326 ms (13.1 MiB/s)
ree.dtb

9531 bytes read in 16 ms (581.1 KiB/s)

## Booting kern
Image Name:
Image Type:
Data Size:
Load Address
Entry Point:
Verifying Ch

## Flattened De

*

Booting usin:
Loading Kern:

Loading Devi

Starting kernel

Uncompressing L
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
.000000]
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.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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[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

O 0O 0000000000000 0000O0O0000O0O00O0O0O0O0O000 000000 O O O O

el from Legacy Image at 03000000 ...
Linux-4.4.30-xillinux-2.0
ARM Linux Kernel Image (uncompressed)
4487864 Bytes = 4.3 MiB

: 00008000
00008000

ecksum ... OK

vice Tree blob at 02a00000

g the fdt blob at 0x2a00000

el Image ... OK

ce Tree to 1fb4e000, end 1fb5353a ... OK

inux... done, booting the kernel.
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 (eli@ocho.localdomain) (gcc version 4.7.3 (Sourcery CodeBench Lite 2013.05-40) ) #1 SMP PREEMPT Tue I

CPU: ARMv7 Processor [413fc090] revision 0 (ARMv7), cr=18c5387d

CPU: PIPT / VIPT nonaliasing data cache, VIPT aliasing instruction cache

Machine model: Xilinx Zyng

bootconsole [earlycon(] enabled

cma: Reserved 16 MiB at 0x1e800000

Memory policy: Data cache writealloc

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

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

Kernel command line: console=ttyPs0,115200n8 console=tty0 consoleblank=0 root=/dev/mmcblk0p2 rw rootwait earlyprintk
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, 14672K reserved,

Virtual kernel memory layout:

vector : Oxffff0000 - Oxffff1000 ( 4 kB)
fixmap : 0xffc00000 - 0xfff00000 (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)

.init : 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_cpu_ids=2
NR_IRQS:16 nr_irgs:16 16
slcr mapped to 0800000
L2C: platform modifies aux control register: 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, offset 1 lines
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
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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]
000000]
000000]
000000]
000000]
000000]
000000]
000000]
000000]
000000]
000000]
000000]
000000]
000000]
000000]
000018]
007925]
012173)
020052]
031309]
035629]
0390671
043389]
130990]
131116]
131135]
131211)
131270)
131295)
132028]
132059]
132104]
132133]
132156]
132177]

OO0 0 0000000000000 O0000O0O0000O0O0000O0O0000O0O0O00O00O0000O0O0O00O000O0000O0O0O000O0O0O0O0O0O0 00000 O O O O

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 60397581l6ns

ps7-ttc #0 at 0808000, irg=17

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

clocksource: arm_global_timer: mask: Oxffffffffffffffff max_cycles: Oxdce07af025, max_idle_ns: 440795209040 ns

Console: colour dummy device 80x30
console [tty0] enabled
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 (eli@ocho.localdomain) (gcc version 4.7.3
CPU: ARMv7 Processor [413fc090] cr=18c5387d

CPU: PIPT / VIPT nonaliasing data cache, VIPT aliasing instruction cache

revision 0 (ARMv7),
Machine model: Xilinx Zyng
bootconsole [earlycon0] enabled
Reserved 16 MiB at 0x1e800000

Memory policy: Data cache writealloc

PERCPU: Embedded 12 pages/cpu @dfb36000 s18880 r8192 d22080 u49152
Built 1 zonelists in Zone order,

cma:

mobility grouping on. Total pages: 129920
Kernel command line:
PID hash table entries: 2048

Dentry cache hash table entries:

(order: 1,
65536
Inode-cache hash table entries: 32768
Memory: 493232K/524288K available
Virtual kernel memory layout:

8192 bytes)

262144 bytes)
(order: 5, 131072 bytes)
(6155K kernel code, 294K rwdata,

(order: 6,

2192K rodata, 312K init, 472K bss,

vector 0xf£f£0000 - OxfEf£f1000 ( 4 kB)
fixmap 0xffc00000 - Oxf££f00000 (3072 kB)
vmalloc 0xe0800000 - 0x£f£800000 ( 496 MB)
lowmem 0xc0000000 - 0xe0000000 ( 512 MB)
pkmap 0xbfe00000 - 0xc0000000 ( 2 MB)
modules 0xbf000000 - Oxbfe00000 ( 14 MB)
.text 0xc0008000 - 0xc082f0c4d (8349 kB)
.init 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

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

L2C-310 enabling early BRESP for Cortex-A9
L2C-310
L2C-310
L2C-310
L2C-310
L2C-310:
zyng_clock_init:
Zyng clock init
clocksource: ttc_clocksource:
sched_clock: 16 bits at 54kHz,
ps7-ttc #0 at 0808000, irg=17
64 bits at 333MHz,

arm_global_timer: mask:

nr_cpu_ids=2

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

full line of zeros enabled for Cortex-A9
ID prefetch enabled,

dynamic clock gating enabled,

offset 1 lines

standby mode enabled

cache controller enabled, 8 ways, 512 kB

CACHE_ID 0x410000c8, AUX_CTRL 0x76760001

clkc starts at e0800100

537538477 ns

mask: Oxffff, max_idle_ns:

wraps every 603975816ns

O0xffff max_cycles:
resolution 18432ns,
sched_clock: resolution 3ns, wraps every 4398046511103ns

clocksource: OxfEffFFFFFFFfFFFfff max_cycles: Oxdce07af025, max_idle_ns: 440795209040 ns

Console: colour dummy device 80x30
console [tty0] enabled
bootconsole [earlycon0] disabled

Calibrating delay loop... 1332.01 BogoMIPS (lpj=6660096)

pid_max: default: 32768 minimum: 301

Security Framework initialized

Yama: becoming mindful.

AppArmor: AppArmor initialized

Mount-cache hash table entries: 1024 (order: 0, 4096 bytes)

Mountpoint-cache hash table entries: 1024 (order: 0, 4096 bytes)

Initializing cgroup subsys io
Initializing cgroup subsys memory

Initializing cgroup subsys devices

Initializing cgroup
cgroup

cgroup

subsys freezer
Initializing subsys net_cls

Initializing subsys perf_event

(Sourcery CodeBench Lite 2013.05-40)
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132200]
132222]
132274)
132537)
132602]
310974
311078)
311115])
311133]
312116]
314713]
314734)
314748]
314761)
314775)
314804)
314824)
315239]
3156001]
316774]
318050]
320031]
323590]
324184)
329041)
329099]
375012]
3775921
378094]
378220]
378369]
378741)
378849)
379225]
379263]
379346]
3796751
383475]
383515]
383538]
383614)
384003)
384740]
399611]
400379]
4004701
400579]
400652]
400701]
400961]
102023)
402065]
402090]
402114]
402789]
404341]
404505]
404585]
405111]
405881)
405984]
406373]
407215]
407288]
407315]
407361]
407468]
407949]
409634)
409681]
409832]
410040]
410079]
410137]
440104]
468985]

0O 0O 0 0000000000000 O0000O0O00O0 0000000000000 O0000O00000O0O00O000O000O0O0O0O000O0O0O0O0O0O0 00000 O O O O

Initializing cgroup subsys net_prio

Initializing cgroup subsys pids

CPU: Testing write buffer coherency: ok

CPUO: thread -1, cpu 0, socket 0, mpidr 80000000
Setting up static identity map for 0x82c0 - 0x82f4
CPU1l: thread -1, cpu 1, socket 0, mpidr 80000001
Brought up 2 CPUs

SMP: Total of 2 processors activated (2664.03 BogoMIPS) .
CPU: All CPU(s) started in SVC mode.

devtmpfs: initialized

evm: security.selinux

evm: security.SMACK64

evm: security.SMACK64EXEC

evm: security.SMACK64TRANSMUTE

evm: security.SMACK64MMAP

evm: security.ima

evm: security.capability

VFP support v0.3: implementor 41 architecture 3 part 30 variant 9 rev 4

clocksource: jiffies: mask: Oxffffffff max_cycles: Oxffffffff, max_idle_ns: 19112604462750000 ns

pinctrl core: initialized pinctrl subsystem
NET: Registered protocol family 16
DMA: preallocated 256 KiB pool for atomic coherent allocations

zyng_gpio €000a000.ps7-gpio: This is the Xillinux-1.3 compliant legacy GPIO driver.

zyng_gpio e000a000.ps7-gpio: gpio at 0xe000a000 mapped to 0xe0814000
hw-breakpoint: found 5 (+1 reserved) breakpoint and 1 watchpoint registers.
hw-breakpoint: maximum watchpoint size is 4 bytes.

vgaarb: loaded

SCSI subsystem initialized

usbcore: registered new interface driver usbfs

usbcore: registered new interface driver hub

usbcore: registered new device driver usb

media: Linux media interface: v0.10

Linux video capture interface: v2.00

pps_core: LinuxPPS API ver. 1 registered

pps_core: Software ver. 5.3.6 - Copyright 2005-2007 Rodolfo Giometti <giometti@linux.it>

PTP clock support registered

EDAC MC: Ver: 3.0.0

NetLabel: Initializing

NetLabel: domain hash size = 128

NetLabel: protocols = UNLABELED CIPSOv4

NetLabel: wunlabeled traffic allowed by default

clocksource: Switched to clocksource arm_global_timer
AppArmor: AppArmor Filesystem Enabled

NET: Registered protocol family 2

TCP established hash table entries: 4096 (order: 2, 16384 bytes)
TCP bind hash table entries: 4096 (order: 3, 32768 bytes)

TCP: Hash tables configured (established 4096 bind 4096)

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

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

NET: Registered protocol family 1

RPC: Registered named UNIX socket transport module.

RPC: Registered udp transport module.

RPC: Registered tcp transport module.

RPC: Registered tcp NFSv4.1l backchannel transport module.

hw perfevents: enabled with armv7_cortex_a9 PMU driver, 7 counters available
futex hash table entries: 512 (order: 3, 32768 bytes)

audit: initializing netlink subsys (disabled)

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

Initialise system trusted keyring

VFS: Disk quotas dquot_6.6.0

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

NFS: Registering the id_resolver key type

Key type id_resolver registered

Key type id_legacy registered

nfs4filelayout_init: NFSv4 File Layout Driver Registering...
jEfs2: version 2.2. (NAND) (SUMMARY) A® 2001-2006 Red Hat, Inc.
Allocating IMA MOK and blacklist keyrings.

Key type asymmetric registered

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 (default)

io scheduler cfq registered

Console: switching to colour frame buffer device 128x48
xuartps e0001000.serial: clock name ’aper_clk’ is deprecated.
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469289] xuartps e0001000.serial: clock name 'ref_clk’ is deprecated.

469614] e0001000.serial: ttyPSO at MMIO 0xe0001000 (irg = 158, base_baud = 3125000) is a xuartps
278046] console [ttyPSO] enabled

282451] xdevcfg £8007000.ps7-dev-cfg: ioremap 0xf8007000 to e0872000

305388] brd: module loaded

315816] loop: module loaded

337113] libphy: Fixed MDIO Bus: probed

343139] libphy: XEMACPS mii bus: probed

348856] xemacps e000b000.ps7-ethernet: pdev->id -1, baseaddr 0xe000p0000, irg 31
357688] ehci_hcd: USB 2.0 'Enhanced’ Host Controller (EHCI) Driver

364433] ehci-pci: EHCI PCI platform driver

369044] ehci-platform: EHCI generic platform driver

381383] ohci_hcd: USB 1.1 'Open’ Host Controller (OHCI) Driver

394522] ohci-pci: OHCI PCI platform driver

405966] ohci-platform: OHCI generic platform driver

418231) uhci_hcd: USB Universal Host Controller Interface driver

431756] usbcore: registered new interface driver usb-storage

445354] mousedev: PS/2 mouse device common for all mice

458696] i2c /dev entries driver

470432] device-mapper: uevent: version 1.0.3

482312] device-mapper: ioctl: 4.34.0-ioctl (2015-10-28) initialised: dm-devel@redhat.com
497966] sdhci: Secure Digital Host Controller Interface driver

511276] sdhci: Copyright (c) Pierre Ossman

522726] sdhci-pltfm: SDHCI platform and OF driver helper

537085] sdhci-arasan e0100000.ps7-sdio: No vmmc regulator found

550571] sdhci-arasan e0100000.ps7-sdio: No vgmmc regulator found

564036] mmcO: Invalid maximum block size, assuming 512 bytes

614085] mmcO: SDHCI controller on e0100000.ps7-sdio [e0100000.ps7-sdio] using ADMA
629895] ledtrig-cpu: registered to indicate activity on CPUs

644279] Key type dns_resolver registered

656171] Registering SWP/SWPB emulation handler

666380] mmcO: new high speed SDHC card at address aaaa

677100] mmcblkO: mmc0O:aaaa SLO8G 7.40 GiB

678486] mmcblk0: pl p2

703249] registered taskstats version 1

714453] Loading compiled-in X.509 certificates

727453] Key type encrypted registered

738464] AppArmor: AppArmor shal policy hashing enabled

750995] ima: No TPM chip found, activating TPM-bypass!

763635] evm: HMAC attrs: Oxl

774166] hctosys: unable to open rtc device (rtc0)

791487) md: Waiting for all devices to be available before autodetect

805427] md: If you don’t use raid, use raid=noautodetect

819245] md: Autodetecting RAID arrays.

830359] md: Scanned 0 and added 0 devices.

841633] md: autorun

851105] md: ... autorun DONE.

861835] EXT4-fs (mmcblkOp2): couldn’t mount as ext3 due to feature incompatibilities
877515] EXT4-fs (mmcblkOp2): couldn’t mount as ext2 due to feature incompatibilities
906578] EXT4-fs (mmcblkOp2): mounted filesystem with ordered data mode. Opts: (null)
921636] VFS: Mounted root (extd4 filesystem) on device 179:2.

942290] devtmpfs: mounted

952285] Freeing unused kernel memory: 312K (c0830000 - c087e000)

204187] systemd[1]: System time before build time, advancing clock.

323264] NET: Registered protocol family 10

372338] random: systemd: uninitialized urandom read (16 bytes read, 6 bits of entropy available)
390906] random: systemd: uninitialized urandom read (16 bytes read, 6 bits of entropy available)
414805] systemd[1]: systemd 229 running in system mode. (+PAM +AUDIT +SELINUX +IMA +APPARMOR +SMACK +SYSVINIT +UTMP +LIBCRYPTSETUP +GCRYPT +GNI
447961] systemd[1]: Detected architecture arm.

491022] systemd[1]: Set hostname to <localhost.localdomain>.

MO OO NNN R R RRRR B R BB BB R BB BB BB BB BB RBRRBBRBRRRRB BB B RBBBRRRB B BB BB BB R B oo

J12|1 systemd Z7|5tot SHA| A& ElL|CE 302 O|LHO]| shell promptZt CH21t 20| Lt
EFELICE O 2(& 23 20| Lt27| Jof| H 29| YA| SA|7t U & USFUICH

Ubuntu 16.04 LTS localhost.localdomain ttyPSO0

localhost login: root (automatic login)
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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_»* 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 :~#

e

4.4 H HH boot 215 L3 2
4.4.1 file system 37| 23

root file systeme] image's 7H5 & B Wa| 20 47| 95 2A RAGLCE HHeiof
(o]

(Micro)SD 7t=9| 4| &= AtE = O|R7t lgLith

ob
R
gll

o
fru

o

ofN

file systemo| 7|2 RZ512{ 10 A|=5H= O | (Micro)SD 7}=9| LI2S |2
et g0l YLt wetd 7ts et 3t Bel o AgE +35h= 240/ 2|8t 0/2/
ot AF19] B[&E (Micro)SD 7= = 7|3f(image 27| & boot partition 2{27])E £
o= A2/

# 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

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

2t A] root filesysteme 388 MB free2}t &74| 2.8 GBI L|C}.
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24 A T = (Micro)SD 7H=5 CHA| 2&5He ZLICE shell promptofl A CHSS 2

—

O3 T3 Ci32t 20| YHELICHOR] MlH 7|15 2=).

d [ENTER]- partition A4

2 [ENTER]- partition 1% 2 AEH

n [ENTER]- Al partition 2= 7|

[ENTER]E 49 =2 7| 242 £2eL Tt A primary partition, 22, 7535t 7+
2 sector0Oi| A A|2I5H0] 71 =2 sectorOf| A 2 ELCE

e w[ENTER] - X5l Z28tLC}.

O] A|EA =0 24171 245t CTRL-C(E= q [ENTER])E =2 HE ArdS &5t
2| 9410 fdiskS Z25I4AIA|2. OF| 9} CHAEA| (Micro)SD FH=0 A OFP ZiE 25| 3|

oeLIC

L0l M2 TS 25 LT sector He = TS &= UGLICH

# fdisk /dev/mmcblkO

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)
e extended (container for logical partitions)

Select (default p):

Using default response p.
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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).

AAE0| BAIElE A B 7|2 sector?t 29| A1} CHE E2 O 7|0l EA[E A0 OfL|2t
AAge] 7| 22te MEUBHIAIR.

kel 7YX SBEHE 0] HAAY & G 0 Mol RAT A= fle
systemZ 7tsth Z|THZLECH 2| 2S7] 2I3H OhA|9f sector@ LI EH(12{Lt O & &
2= gsHo).

StEHe] warningOi[ A & 4~ U= 0| Linux2| partition table 27|= YH|0|E = X it&H
Ch. A|Qtof et T3S Y RLIC.

# partprobe

O|Z A 5l consoled| 20| MM | Z| o+&L|CL. partition 22| tHE AFSHS kernelof &
2 & giCt EHot= Z< partprobeO| 0| 22 4 17| 2L 7ts40| FL T =,

root partition partition tableO| Q/0{Of BtCtD 2b5H= 20| OFL|C}. OfOtE fdisko]| &2

M7t Llstof Aok LT O™ 2| ‘BJSDJ Linux7} bootE CHA| Adligh o~ glg L C.
partprobeOI Z-E3MCHH partition table2 2| Bt file system2 O3l 37|7t 2| A
AUSLICHL F7|E 2EY 5+ U= SUT —?—01 FE Lt T2tM shell promptoi| A CHS
2 YA,

ChE 50| &&=

# resize2fs /dev/mmcblk0p2

resize2fs 1.42.13 (17-May-2015)

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

Getting started with Xillinux for Zynq-7000 v2.0 38


http://xillybus.com/

Xillybus Ltd.

CIA=

513201 o)

www.xillybus.com

old_desc_bloc

ks = 1,

new_desc_blocks

1

The filesystem on /dev/mmcblkOp2 is now 1936384 (4k) blocks long.

block count= partition2| 37|0f| }2} &2tz B2 CI2 4= QUSL|C}

T EOM &

%?_Foﬂ Haol &

# df -h
Filesystem
/dev/root
devtmpfs
tmpfs
tmpfs
tmpfs
tmpfs
tmpfs

& gis0l 271 2

R

Size
7.1G
241M
249M
249M
5.0M
249M

50M

Used Avail Use%
42%
0%
1%
3%
0%
0%
1%

2

7.

4.

.8G

0
72K
2M

0K

4.0G
241M
249M
242M
5.0M
249M

50M

PUSHA AFE &= file systemOf| A 2 efL|CY.

Mounted on

/

/dev

/dev/shm

/run

/run/lock
/sys/fs/cgroup

/run/user/0

“df -h” RE2|E|0M AHB3H= 27|= 1 GiB = 230 HIO|E 2, 10° H}0|E 9| Gigabyte 2 Ct

7.1%7t & L.

442 917 SSH MM A 3|2

root password=
&L 22O 2 sshi=root 219212 HE

0|2 45t2{™ shell promptOi| A CHS &

# passwd

7|20

— 11—

2ogo22

0]Z10| 8 GB 7t=7} 2[0f|A] 7.1 GIBZ L{EfL}= Ol 7 &ILICY.

DE AHBATL &% Q10| rootZ 21018 4 Q)
g ct.

O 2 root passwordE HA5HMA| L.

AT EQI0{= locale settlngsoﬂ et SALE HA|5Hs gl

O ZeUCh 7t LetQl O|F
e I clientQ| locale settingsE server°| StAo 2 EAls7| j2QlL|Ct.

0|Zd2 cre21t 22 warning messagesZ 0|0

bash: warning:

setlocale:

LC_CTYPE:

= ssh8 EE0| HZE [f ssh7} shell

2 4 st

cannot change locale (en_US.UTF-8)
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Of2fgt 2F O A[R[7} LIEILIH OfH localeO| F+&EA=A] & 4+~ ASLICH 277 LY
5t7| ofl o] 2A|E clf& st O locales? BREHA| SQIsHY AL,

# 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=

A2 7t55t locales@} H|

# locale -a
C

C.UTF-8
POSIX

Of 0|0l M= O localeO| +&=|U=A| 02 =FstE2 FIfoll 2GS LT

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

T 25t locale® ssh7t HZE AFE O et CHELICH MA o2 2Xo| AHZEAt= st
ssh M|AE &3] 25 EE0]| CF2 localesE A x|5l{0F gL|Ct. UART ZLEQ| shell2
72402 IStE| POSIX localeE 7|8t 2 §tL|C}.

en_US.UTF-82 7H|#HEA0|7| WfF0|| 00| BYIZTO| HX|E|0] JASLICHR | oA Al
MOl B E 20 etk).
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()

4.5 desktop At

4.6 Z2/AE

4.7 o7|0M A

Xillinux desktop(Z-Turn Lite, Zedboard 2! Zybo)= 2= Lubuntu desktop?} ZH&L|Ct.
(Micro)SD 7tE9| Al O 2 L2 C0|f U Z o2 QI5) S8 T2 72H0| CiA L2|H|
2L 4 912|0t desktop A= AtEs| SEEIL|CE.

— ©o©
Ubuntu BYE D} OF2E7FR| 2 271 TH7| 2|2 “apt-get’9} 31| A 2|8t 4 Ql&L|Ch

A Ubuntu 23 A4S apt= F12|0[=ot= A2 S7tsott] 2IGH0 AILZOIA
bootS CIA| £35St 7154 0| gL C.

AlAE H2lS I2{0f B 3t010| R 22 5{TH OL0| 2(ALR Tt 3t A2)2 Meistn
“Shutdown”S S2I5}7{L} 2 ESt CHE M-S MENEHL|CT. “Lock Screen”2 OFR AT 5}

A gdE LU

= shell prompt0f| CHS2 - THL

C}.
# halt

“System Halted"2t= EIAE BA| 2|7+ UART consoleOf| LIEFLERH (2|11 3t HO|| U= B
?) BEEo| MYE = 40| QAFLICH

bitstreamS FPGA( PL ) £Z902 CA| 2E5H= A Z 55t reboot2| AL HIES 510
W%WHmmmgﬁgdﬂaﬂqqgggaéqq

# reboot

A2E Yt Z2 2|7 QIO 7+ 247t BIEAl A2 &= A2 ot U L.

Zyng EE=0|AH 2E 2 E LinuxE 4 3OH8P— ZEE 7L E|RYEL T Xillybus IP cores

S5H logic fabric?t &S 2-85t= 7|2 A= Getting started with Xillybus on a Linux

hostO|| Al 2HS 4= Mﬁl_ltf X|Ibeusﬂ driver= 00| Xillinux BT AR |0 Qe =z
70| £0{| M = HHE & ASLHICH

M2
51HA2 S

g =
o e
o — o

2134 logicE Linux 2 4|t S&5H= AS LIEF-LCE
Xillinux0fl= gcc compiler 2! GNU makeO| ZL&tz|0 128 2 HE 9| processorsOi| A 2!
Y Yt ZAFE Z21HO| compilationS AW 4= USLICEH apt-getet 7| B ZEHO]|
27} TH7|212 2748 45 U LICH

Getting started with Xillinux for Zynq-7000 v2.0 41


http://xillybus.com/
http://xillybus.com/downloads/doc/ko/xillybus_getting_started_linux_ko.pdf
http://xillybus.com/downloads/doc/ko/xillybus_getting_started_linux_ko.pdf

Xillybus Ltd. (CIHZ ot=0f B1) www.xillybus.com

()

A
==

5.1 2= logiclt S¢t

Xillinux B2 = &8 T2 12! logicet & S&= =S HddE LT} o[ 2AL GO
B AH|ZHE HE5HY| st ZAHE A== xillydemo.v &&= xillydemo.vhd It I L|CHA
S5t AONO|| W2t CHE). boot partition kite| CHE 2 HDL I Linux host?} logic
fabric 7t2| G|O|E{ &2 2 Xillybus IP coreE At25t7| 25 AR 4= AUSLICE
AF22t 2| logic designsZt = 27+ HDL It S 3.3 CH2Hof| A|A|2l T2 M Eof 27t6t
CHS 20l 33t 2T SUBH WA OR ChA| YEE 4 Y& LICL YEIO|EH logicR
A|AEIO| bootZ2 A3 H Al xillydemo.bitS (Micro)SD 7}E 2| boot partition0i| £ At
3t0] 7| & =& FOo{& L Ct. th2l 3.50] EA|El O 2 xillydemo.bitE boot partition2 £
AtSE7| 2[5t Zyng 2E A E ALE S 4~ JELICH

27| BT BHZO| C}2 TS #HEE TRJL GO0 logicd] Y 271 A #En
ZHEetL(CE

JTAGS £¢tPL E2E D222 2|YE|R| S&LC

Xillybus IP coreE AtE2A} | application logicOfl HZE I FIFOsE S5HAM Bt Xillybus
IP core?} A% 285t logicO|M FIFO2| S22 R4tste ) A|=5HA| = 20| 25U
Cf. 2|20t 24 HRY THAO M= Ot LT

0l0f Cist ol 2l= XillybusS block RAM = registers@t M2 ©{0|0, 0] AL xilly-
demo 2E0f HA|= YHS wf2tof S|t

xillydemo 250 A FIFOs= hostOf| A =25t G|O|E{9| loopbackS =85t 11 CIA| host2
S0l O AFREL|CE FIFOs2| ¥Z 232 Xillybus IP coredf| HZ S0 Q0] coreZt
At C|O1E] &4 L ¢|O[E] A8|2t Hets gL .

o R85 A|LI2|20]|A< FIFO2| 512 &8t Xillybus IP coredf| ¢ Z%| 11 CI2 Z B2 of
22|70 H|0|&] &4 E= C|O|E AH|Zto| HFELCH

=
SFS
or—
==
2 1
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xillydemo 20| ALEE FIFOs= 2% 25 Xillybus2| 7|& clockdi 2|5 #5&|7| W=
off FZ0 thish stte| 8-S clockh I LICE 24| oS 2A 00| M= &17] & 247]
£ 98t E=9 clocks?} U= FIFOsZ wA|5h= 20| Bi2g 4~ Q222 H|o|Ef &4
2t G0 Ef 48| k7t bus clockO| OF:l clockoll 9l &E 4= AL 0| S22 M
FIFOs& SR etS o &0t ofL|2t A4St clock domain crossing?| &&= gL C}.
Xillybus IP core= FPGAO| M host7} 2| 2| streamsOi| CH3l &/ FIFO(First Word Fall
Throught 2HH) S Ofl LT

ths 2Me 458 logic S 20| A UL

logic design& API: Xillybus FPGA designer’s guide

Linux host2| 7|& 7{'d: Getting started with Xillybus on a Linux host

o2 724% ofE2| A 0]M: Xillybus host application programming guide for Linux

2t=9 Xillybus IP core 2: The guide to defining a custom Xillybus IP core

5.2 CIE HE Al

£4 #Y0l E2g + AL

J2Lt Zap7F @ 7| 20 XillinuxE CHE otE90{0]] A E5t= 42 HEsHR| LS5

Ct. 230l 2 H XillinuxE 2235t= 220 Xillybus IP coreZ AFE3t= 240| Ofl AL
HS2E Aldtst= 240| § gLt
FO|5{OF & 2o YE Z=S LI

o TS EHEO|&= XML I 0| 222 Q10{0F L CHps7_system_prj.xml2 A3}

7| I3f). O] THLO|= MIO TIO| Atal4t ALS T DDR FIO| 27| % Oj7i 142 23t

50 processor?| HH0| Z&e|0f JEL|CH HYL= S R IIUS 2|4

MY =2 2EiSHE A Y LT

o XML IQIO| 22 2 2HEHE| B 2k2 THQIO| LYK O] 27 210] FPGA CLK1( FCLK_CLK1
)= 100 MHz2 A1 25{|0F BHL|C}.

o 522 HFSI= F2 processor core?| MIO 20| 2| & 7|2 0{0F &L C}.
ARM core0l|= 1 HiZ| 2 2lo| 224 T2 2t2& %= 54749] I/O pins?t A&
LICt. ARM cores= T2 A E 9| block designOj|Af 0|25t ZOj| EH a2 St
& =0 UASHCHO: USB QIE{I|0|A, Ethernet 5). 0|= 2E0i|A Of2{gt T
O] AZ=E 22t LX|5HOF LTt
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e processor?| T4 0| B A | H(Z, XML filedi| M) boot.bin2 Al XML Tt Of| A I

/=

1
A&l FSBL (First Stage Boot Loader)2} U-boot binaryE 7|8t 2 CHA| 2 E
OF grL|Ct. Vivado2| block design =0 M B A=l AtSHE2 FSBLe| Y20l
7|5t 2EIS S5lf A EELICE O] 2EI2 VivadoOfA 0|20{2 A& ¥tgstn
SDK=Z WEEH 22 2 ARM processor?| registersdi| 7| S &tL|C}. Vivado Z2AHE
9| processor D7 =71 HESHA| %S 4= U282 FSBL2 HE0|M AL 7ts8t
XPS 2 HEZ 7|dtoz MM [00F LTt U-bootdi| Chet AAE MY ST
{usr/src/xillinux/uboot-patches/2| README LIS 2EZSHMA| L.

o ot

F= 220 e} “poke” 7|5 HE20| registers M O| HA AT S HEH5]| 20}
boot.bing AEst= 22 IS & USLICH Tl 5.68 2RoHA|IL.

MEYS 8Es
DTB(DTS 4l)9

2).

Z|SHOF &L{C O] 42 src/ ot
C}. “system” ZE0{| A =2t5H=
AL T2t ol AlEE

>
fol

lo
i
o
rr
0]

o
|m

o
=2
X,

<
O

[
<

=2
>
rr
N

o

Im
Hu
N

5.3 A|AEIO|M clocks?| D4 B

ARM processor?| core= HtH o= FCLK_CLKn2t1! st= logic fabricOf| Al Al2g
4749] clocksE A| & &L Ct. FOt4+= U-boot7t 2= | 7| Z0f| FSBL (First Stage Boot
Loader)0f 2|5l H¥ & Che Aol R2lste 20| S 28U

2t M clocks| FIp4=7t VivadoOf| A =0 AUEH2tE 0|25t FIp4= SDK2| com-
piled?! bare-metal S8 T = 1240f| 2|5t timing constraints I} & 27|30 K=&

L|C}.

SIES0f S8 20| ChE Fhe7t B2t 32 T3 22 L9 A4Yo| At

L|C}.

—

VivadoOi|A clock| IS YE|O|EEILCY.
HI2|AE 2§22 (.ncf TFU0)| A timing constraints IGO0 E0]| T L)
DR2AMEZ SDKZ LYE L1 0|2 7|82 2 FSBL application projectE SHSL|C}.

VivadoQ| B 1 MOj|A| K5t= HA0f| T35t registerse| S LOLEAA|

to

5.6 Cr2{0fl Y Cf2 “poke’ 7152 ALE 310} LR K2t 2 BILC

L
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\J
[e]]]

FEA
L2

i

TSt LYo Chet AtMet LIE2 Xilinx 7t0| =& 2f25HyAl2(0FA| 2 T

=

5.4 PL logic GPIO I/0 T 9l

5.41

Z-Turn Lite

Z-Turn Lite EE 24| A3 SH 22 |/O TOf| HMAT £ Qs He|sh YHE A S5t
A| &F2|8F Z-Turn Lite 10 Cape board0i| & 253 HDMI QIE{TH|0| A 2|0 = HF 74 E
£ S3l 68 1/0 pins@t F£A| HHEO| =& FELICY.

Ol 682 25 BE Z2i 2|2 0|58 HEY + Ue 2712] 40T A4 J3 L J8oj|
HAZL[O] UAE L CE. 10 Cape boarddi= J3 L J82t TS JFote= & 712 271 HUH
7t AL 2 271 AHEEC T2 J3 L JBO|IM AFEE 4~ /222 0|25t Toj| Ch
St XillydemoZ2| top-level module ZZ E+= pin placement constraints?} sl & HU4IE{ 2 2t
LEISt= J3 4l Jg2t= HE{ LT

J3 2 82| Verilog / VHDL ZE0j Q= HE{= 2{4iE2| T #150|A 32 ™ Zto| s et
L|C}. Verilog / VHDLS| 41 J3[0]2 =2|4 Tl J3/3=2 O|s LTt J3[1]2 J3/4Z O|F
St J3[33]2 J3/362 O| S L|Ct. J8& DF2EZFA| YL T

CheotE 2|6 J8OY| &5 2 & T2 xillydemo.v 2! xillydemo.vhdOi|A{ processor2| GPIO
Tof| HA%0 processorOfj M AT = AT EQO{O|A 2 HOjE 4 AUSL|Ct J32
2= T2 xillydemo.v & xillydemo.vhddj o|alf 2L 2 PS50 A xillydemo 2& I}
Y= dot0] ol Z2|#|0]d logicOl| M &2 AL 4= USLICE

GPIOO0]| cjst T &5t} application logico]| 2|5 S &= T E xillydemo Z2-E0i| A B A
= HE5I0 A HEE = ASLICE GPIOZ A= B 71 HEE|H xillybus 252
gpio_width QIAEIASE O 4~ (UBHE 0] K2t A S| 0{OF LTt A 35702 J8
H4E 2 7+= 34719] I/0 T} Cape Board2| FA| HEE GPIO 17HE E &Lt
12D YOIM ATHEO0| BEOE 01| AR E 4 Uk J3 Y Jset B TR 2
7t HEE 7 AEUCH T2{Lt 0|F fIsli M= Cape Board2| 3|2 =0fA 0{= 0| 0{C|2
7t=2| 20LoF gLt

O] Tl 3Rl &t 7t2] 2282 tha| HUYEO| ol IPCE ALEE& YT TO| Cape
boardo]| pull-ups?t QCt= Z4L|Ct: J3[19], J3[18], J8[28] &! J8[31](Verilog / VHDL &l
B A= HI|Y AME). 220 40| U= pull-upsO|22 J3 L J8 HHE{Of O TS AHE
St 40|l RERLC

HDMI {4lE{= S&2{0|X J3, J8 == CHE HUlE 2t TS S/F5HA| 5Lt
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()

5.4.2 Zedboard & Zybo

Zedboard 2! Zybo E=0{|A S22 =2|4 I/0 TI0| ARM processorl| GPIO ZE( PS )0
HZEZ|Of LinuxOi|AM 21 of2{st T2 A Oj5t LU E{FS 4~ JUFLC. 2Lt Ol2{st

=2|% T2 th4l FPGA logicOf ¢1&3t= 20| Z&UCHZ, PL).

I/00]| ZyngQ| PL TS A5t 7|22 2 & Xilinx FPGA2} 2tX5| S A§HL C 4

2|4 2 & (xillydemo.v &= xillydemo.vhd)O|M @&, 23 &£ = inouts=2 i%

Ol2fet 4120 tiet =24 T &2 xillydemo.xdcO| A Z-4erL(CY.

T2 GPIO Al 2 AFE|7| Tj20] processor0f| A t{L{O] PL SZ0] Al 2= L|Cl o2
=0{ XDC T}tA0|A my_outputO| T US0]| LIEILIE S St ™

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

i

set_property —-dict "PACKAGE_PIN U5 IOSTANDARD LVCMOS33" [get_ports "my_output"]

2 4t UG LT

2Lt O| wHE >t PS_GPIOBS] T &0 FZLCL Xilinxe| =7t
implementation ¢t 0| ZEZ X522 Ui 7t5/90| Y H2tE 22 PS_GPIOO
| & 1l

I/0 Hg gYsh= 20| Z&LICE TRt of2fiof HYHE 2 A E A7 ot= A LICh
Ct2kA] 0|25t A|HEl PS_GPIO A1 50] Tt & 72| £2M0| &Lt

z
rf

: A2|0 M AHESHR| s TS 20t M| AHE PS_GPIO Al50f| O] TS &
. 02 74 RGH £R 42 OFLZ|2HGPIO T2 EE9o| BE Ziof AZE)
7t 712202 20]7| 20 AFAA PEELICE GPIOZt A EQ0fof
1Moz PEE|2| of= B 0| Elo| M7| 2 MEfE RAELCHIISHS Y
£01, Zedboardo| A FMC H4lE & S5 ALESHR| e e TS A 38

10 O o0 4>
oo Ho
0

I 94 {0
0 @ £
mE_.-E'-

0jo

_"—|_v

M

T

o Cf 01242 W PS_GPIO Tl 4 £0|7]. 0|22 ¥ 10| 22| %2 Zybooi|A T2
4 UgLc

L,

P

CHEOIAS & 17 22 40] Cish MYBILICE 0I2 SOf PS_GPIO[55:48]0| PLO| Al
2 T2 DA 37| $I3H XDC THAo|A| A AEIUCHD 71 B2 LICH 22 PS_GPIO
QI A0| FO| LR P AZHE PS_GPIO AlS7t QIHAI} 71y &2 Blo| Bg 014
30} 3101 FAH= M AT LICH S 9|0 PS_GPIO QIHAS X738 JHs 42 gon
2o} QlejAgt ZQILCY,

I bl

Getting started with Xillinux for Zynq-7000 v2.0 46


http://xillybus.com/

Xillybus Ltd. (CIHZ ot=0f B1) www.xillybus.com

PS_GPIO?| L{H|= XDC Mol T 0| A= A2 €rY5H7| I3l xillydemo.v/vhdoi|
M Z0{0F gL Ct.
2Lt O| N2 2 SFSIA| YELIC, O] HEHOM 2HMES WSt 0 S5t Of ol Cf
aif critical warnings?t 2l €l L|CHhigh-Z 2 GNDE AtEst OHE &t e
%48).
0| 24| al|Z25t2{B Ct2 220 A vivado-essentials/system.vE HRIGHIA| 2.
generate
for (i=0; 1<56; i=i+1)
begin: gpio
assign gpio_tri_i[i] = processing_system7_0_GPIO[i];
assign processing_system7_0_GPIO[i] = gpio_tri_t[i] ? 1'bz :

gpio_tri_ol[il;

end
endgenerate
QlEiA HO|(Z, 1<56 £2)S AFBE GPIOsO| £(0JAI0fAlS 48)2 Z0/4IA|2.
Vivado2| 74 Y o] e} 4Sof HH|E 2YsioF g &= AUSLICH

block design0i| A<l GPIO WHH|E £~ 35l0f ot= A< Vivadol| 7| & Z0|A 21Z H9
“Open Block Design™"2 22! &tL|Ct. processor block(processing_system_7_0, ZYNQ
HAl UAS)E ORA 2EF HELZ 22/51 “Customize block™s MEHRILICL 1%
Hoj|A “MIO Configuration”2 AMEASED “I/O Peripherals” A £& 235t CHS GPIO A
Z(3tEhH S &&E L C EMIO GPIO (Width) 07 Bi4== S GPIO Tl £01 567 IL|C}.
Hot= ZAHO] Of|0| M= 48)2 SO[HA|2.

5.5 7020 MicroZed® 2!

MicroZedOj| At2 755t boot partition kite 7|22 22 7010 MicroZed £ =8 Q) L|C}.
J2{Lt Vivado Z2AEE MH5H= o AHEE xillydemo-vivado.tcl IHY (S, MEHSE 210§
of T2t HE=29] verilog/xillydemo-vivado.tcl &£+ vhdl/xillydemo-vivado.tcl)2 22 A
¢t = VivadoE AHZSH0] 7020 MicroZed= 214e 4= Q& LICH

7|1EQ| 4E= & 2= (VivadoO| M ALESHY| Mof) IS HESHH thg 25 HE
.

[=]

ol
-
o
-

set thepart "xc7z010clg400-1"
(22l 11 3)

set thepart "xc7z020clg400-1"
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5.6 hardware registers?| boot 0]

LIHZ| 25 Z2 ML s 2035

O

L.

Z2}( “poke™)

boot.bin ItS AL
ZZ HI2ERAIEHL|CH5.3 THate QB0 2| 1& &ME

[== R = |
0|2 £0{, processor2| MIO/EMIO T1A40| k7t B A €| registers2| A2 0| Q7 AL
0, Ol A|AE) HES 2AZEQ0 =72 UYEH f dd=l= 210MQ| 2t0]H
2 g 22 = AsUCH

S5tA| %11 ARM processorol StESQ)I0f HdS ¢t HESH= 40|
A %%F)

=0

mb
i
o
=2

processorQ| hardware registers= Xilinx2| Zyng-7000 AP SoC Technical Reference
Manual(TRM E-= ug5852t1.E &0l 2 A5t 0f UL L|C.

registersE Z2ist7| 2|olf &
kernel A0 A&
CtS oot 22 &=
“chosen” &= £{0f])

poke {

compatible = "xillybus,poke-1.0";

sequence = < 0 0x£f8002000

0 0x£f800200c
0x£8002018
0x£800200c
0x£8002018
0x£8002018
0x£800200c
0x£8002018
0x£8002018

o O B O O O

HJ
~

5t register @

.l

__‘T‘-—Ll-l>_|

2

-

B2

o
b
no
N
kR
rr
}3
S

H
Ct

2 device tree A& 2R

17 Y 4| AIFAS HYS

o
. 02

= 0| kernel2| device treelf| &7+ LICHL B S
=5 2t DTS A= HEstY 6.2 Tt 212,

2 Linux

| OFF XOfLt S 7HELICHHHE A5t =

0x21
0
0

ot ™ “sequence” £&22 HA
ZF 242 “sequence” 24 HIFES| M| gt =2 Fo|F Lt E2|E3(Y 10
Ol = Al|sto] gi&LICt. tabs X ST 3712| gfS AHES
= o017t glaUt. Q% A2 2 EL|E20| T2

t= #12l “sequence” &=
2 20| S LIEtE
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o S HIR 24 A 32H|ER HHL|0{0F L CHFAS| 2 LSBs= 00|00} ).

o M| R 242 GIYLICE §7] 2YGoIM FAIE L

22 device tree =0 LIZE =MUIZ 0] 2 24 7H0f| O S& 4~ Gl= A0
ErgEey
A0l o|0|7t Q= 29| ool M processor?]| ttc2 (Triple Timer Counter 2)2| regis-

N
H1

ters7t ZAELICE XS M 71| 24U 2 HIZE 25l registersE AGLICE 13 CHZ 7F
ZEFEAl detelal 7H2E g0l T U eof Rl UASS BAIT TS 71287t B
2getgULh. O = 7128 US HAl & H A0 SAASS LIEHHUIC

0|2{5t 2k210| Z1t= serial console (UART)OHH A28 4= Q= kernel2| message log
al/e = shell promptOHH dmesg d@o 2 22 £ UESLICL

.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=£800200c: 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=£8002018: value=000013ec

O O O O O O O o o

0xf80020180f|A Si2 ¢f2 =2 AW S 7I2E0|M A2 ¢f2= ChkefL ch.

register =42 device driver’t 2 E&|7| 1101| kernel2| boot ZZM|A 2 7|0 ErAstL|
Ct. 12{L} U-boot= Linux7t boot ZZ2 M A S A|2517| 20| ARM processor?| 5=
Of FH 2| S LFE 24SI22 0[0] 2/43t=|0] AELICH L5t ARM processor?| 7|
2 7|5(9: clocks & interrupts )} 2t&A &l registersS 4~ 5HH processor AHA|2| A4
ot 7150 SEHE 4= UASUCL O| A2 “poke™7t HAlE Ul kernelO| interruptsE B| &3t
3 Z20E s 4 AsLich

kernel?| 0j|22| 22| /L= StEAO AHA|0f 2|5 S E&|A| %2 FA0| HMAS
o™ kernel Oops, kernel panicO| 245t b5 HR|E 4 JGL|CH ZAe| &7
boot 222 O|0{&L|C}. “imprecise external abort (0x406)"0f| =713t kernel panic2 Of
OFe SEEQIO] FAIS| ARE FA0| UM A= Al EY AYLCH

L£5F 27| kernel console HA| 2| = A4 SHA[O| A LHE memory bufferdf] {210 0|
Tt (serial port7} A3 w)0| M2t consoled]| 7| S| 7| W20 27| ZA|=2 Qlafl 20|
312 £ &LICE consoledf| 23| — U-bootQ| “done, booting the kernel” | A|X| £|0f| Of
SAE LIERLER| Qb
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t2t M consoleOf| kernel messages”/t LIEtLER| QF=Ct10 sHA BEEA| kernelO| A|AHE| X
OLOCH= 0|0l ofLlL|Ct. O 22|0f| A{ZEl kernel messages”t consoleOf| 47| 20i| &

AlEl 21 4= UGLIEL 1 Ol 7= register®| =28 +d L + AS LI

=2 T

upokeu 7|%%
=

-

A
E 3| Xillinux-2.09| kernel2 Ijx|5}0 27t/ 20 0 Q! 22l Linux
kernelsQ| Y& 7t

OfglL{ct.
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Of MlH0f= Xillinuxet 2AE Linux 2t21 F50[ &[0 AS LT

Xillybus & LinuxOf tfist &f {2 22 ChZ 2M0IM 22 4= ASHC

e Getting started with Xillybus on a Linux host

¢ Xillybus host application programming guide for Linux

6.2 Linux kernel2| Compilation

37| tf20i| Az Linux kernel2 Xillinux B ZTH0|| T SHE|0 Q1 R| Q4RO LIS S AR 510
GithubO| A CHRZES 4 JUESL|CE

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

Xillinux-2.02} 84| AFRE|= kernel2| A &5t 4= “xillinux-2.0a” Ef 12 &QISHAA|L.

=/

CS 1t 22 PAIo 2 2I6t= cross compiler2| kernel 1= 20| L&IL|CY.
$ export CROSS_COMPILE=/path/to/crosscompiler/arm-xilinx—-linux-gnueabi-

& . Xillinux-2.02} &4 M| &%= kernel2| compilation0f| At &|&= .config It S
714 Z L

$ make ARCH=arm xillinux_defconfig

13 CF2 kernel2| compilations ASHEHL Y
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$ make ARCH=arm —-j 8 ulmage modules LOADADDR=0x8000

Device Tree BlobsE Y E3517| 2|ol 2/0i|AM LSt CHZ cross compileret .config Tt S
HESH O3S YYS ALEE £+ S LT

$ 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 It 2 FH SEOIA A|QHet T2 arch/arm/boot/dts/Of| A 2He 4= US UL CE

6.3 kernel modules2| Compilation

Xillinux B 2T A3 29l kernel2| compilation headers@t &7 Al 3E L|Ct 0| A
2 kernel 24| 2| compilationS 4-345}7|0|| 2E5tA| L A|0 ZHE 0| M 2| kernel
modules?| compilationg | &8HL|Ct.

Ez2[ 2|%F kernel module@| compilationOi| tiet H= &2 environment variableg &
Yot & £EY 2E92| compilationg £ Z 2| A|SHE kernelQ| b4 WE SHHS S &
3t= MakefileS AFE35Hes ZQLICH

chol A4 T example.c2 TAE kernel module®| /& compilation(Zynqg processor
ZF2|Of| A 4=3H)0f| TSt 2|4 Makefile2 CH 2t ZH&LICh

ifneq ($ (KERNELRELEASE),)

obj-m := example.o

else

TARGET := $(shell uname -r)

PWD := $(shell pwd)

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

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

DE 0|2 “example”2 “obj-m” 2}QI0| A{OF PIZE/L|C}. 0|42 Makefile@ CH2 Make-
fileo] Rt 240 HYLICH
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O] MakefileZ AEctH YBHH o 2 T2t Z2 compilation M|430| & ELICHEE A}
O] Al A&H, cross compilation Of'el).

# 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"'

6.4 AIRE 2|9

6.4.1 Yutzol

—_

Zedboard 2! Zybo 2 == 22t Analog Devices?| ADAU1761 & SSM2603 2 Al &
O AFRE =3 Z AYS A H-LCE 0|F& Zyng &Z|2| logic fabric (PL) TOj|2t A

Y Ao

e 7| 5S A|Ql5tD, AFRE 2| IY7|2|= =3t Xillybus IP coreE At235+0] H|0|E]
£ X4stn SMBus/IZCE E5l 28 T2 |Ust= g e B =L}

Xillinux= £ Xillybus streamsE 2= LinuxQ| 72+ B0l A2 = E£319! Pulseau-
dio2} QIEHO|ABHY 7|2 M 22 AFREZ A|J LT 22

St Aol BE SE Z2 M2 HEO| AIRE ZE A|AEe 7|2 ¢
H AR RILCE

Pulseaudio daemong2 1111 Xillybus streams( /dev/xillybus_audio )2t 2|3 2 5t=
& 7tsUC O| A2 CHE offZ2|A| 0|42 7|2 7|58 dAst= ti7t2 device fileS Of
= Hest T2 024 QIE{|0| A HlS L CH

Linux AF2E F}E0]| TSt QBF2 Ol 2 HEAID} SH2| AF2E QIE{TH0|AZ 2|5t 28
kernel driver(0i|: ALSA )7t & LICt Xillybus host driver?t {#E H|O|E AES 22|
5t7| thZ YL Tt Pulseaudiolf= “padsp” FE2|E|Z AIE3HY O] QIE{H|O|AZ 7HyE
= A= 7150] U7| WZ0f| /dev/dsp2t &M s A2 2 Of|4xl= T2 10| otHH
2t O| A2 2|0|7t giELICt

6.42 A2 ME HE

J2HOZ NREL HEE Y(HYM)O 2 MG Zedboardol A SAFH £240)
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Line Out(=44)0| = LIEFELICE =S0{= D03 YH(234) 2 A= 2 5 22t

Z0| HEY & UG UCh

6.4.3 2tH boot scripts
Zedboard & ZyboO|M AFRE HZup HAE F 712 20| JEUCL 2O 3 X2
2l 9! Pulseaudio daemon 4!3H.

A HRY ArAH 9| AL /etc/systemd/system/0f| S 72| systemd unit files7} & LIC.

o xillinux_sound.service: A|2+ A| /usrt/local/bin/xillinux-soundE A|2F&tL|Ct.

e xillinux_sound.path: systemd?} /dev/xillybus_smbZt LIELL W7t 2| 7|Ct2|2t 0
A|Al5t2, 22 Aol UistH dhag Aot serviceE A2 CE O| A2 udevE 7|
Hto 2 5t= 210| OfL|2t /devE ZL|E{ 25t inotify2 7|HHO 2 SHCH= Z0f L9

SHAUA|2.
/usr/local/bin/xillinux-sound= AMaliz|= EEE AlHSI D off &st= ES script /usr/lo-
cal/bin/zybo_sound_setup.pl &= /usr/local/bin/zedboard_sound_setup.pl= A!SHgtL|

ct.

Pulseaudio daemon /etc/systemd/user/Of| = ALE AL AB|A & THY xillinux_pulseaudio.service
HE0| AFEAZL A|AR-OM 2 R 27101 HI‘SZ e o AU CH

Xillinux& console StH# 0 OFL| 2t 21H consoleOf| M = root AFRALE s 2121512

2 A 2E9| boot?} 2t=E 2= Pulseaudio/t A|2fELICt

PulseaudioS root2 A&i5H= A2 CI= AFEAF AEE M HAE R 22| 8 Xillinux=

7|2 AHEALZ rootet S| ZAlE| |7| =20 0] 20] 7t A7t 42 SH YLt

oS =01 /dev/xillybus_audioOf| 2| HNA5H0F 5t FF AMB|AS BI2ES}6H0F &Y
ct.

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

xillinux_pulseaudio.service.

-

zybo_sound_setup.pl2} zedboard_sound_setup.pl2 2|2 29| registers?} A|CH=Z
Zol=& A5t Perl scripts L|Ct. Perl0f| @=6t2| 242 T2 20| A = O ZHEHE
L|C}. script= /dev/xillybus_smbus device fileg A2 310 22| I2C busOjA| E2HZHM S
INEEIE

zedboard _sound_setup.pl

S WYsto] 2012 Yo| T2 HHS P2 4 ULt 53,
Line In 20| #ot= =3 A400 H2
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()

write_i2c (0x400a, O0xOb, 0x08);
write_i2c (0x400c, O0xOb, 0x08);

write_i2c(0x400a, 0x01, 0x05);
write_i2c(0x400c, 0x01, 0x05);

AFSt 2HAIO 2 zybo_sound_setup.plE 2510

30

write_i2c (0x04, 0x14);

i

write_i2c (0x04, 0x10);

2 WAI30] Line Ing =30 ArEE & USLICEL

6.4.4 /dev/xillybus_audio0|| 217 QHM|A

/dev/xillybus_audioe= M2 2ol 2 2HL 5SS .?_|8H 22 = YA&SLCL sample
format2 2C|2 MEY 32H|E0|0 little Endian 3 A!9| 16H|E signed integers 2742
LU 7+ 20t THoje |1F Agof siggiLct.

MZ2l &0 = 48000 Hz2 D E/L|C).

0| AME2 £52| Windows WAV IH-2 /dev/xillybus_audio0f| 2| 7|2 Z SHI2
A A 8E 7ts 0l 5T (header= ©f 1 msO M= Adg). Of:

# cat song.wav > /dev/xillybus_audio

250

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

O|® C}Z process?t 2 7|2 2|5l device file2 S S 7540 AUSLICt Ofot=
Pulseaudio daemon®! Z I L|C}. device file2 o T2 M AN M= 210 CHE T2 M|AQ|
Me A7) s So{= A7t el& L .
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6.4.5 Pulseaudio M| A&

Pulseaudio= £ 7l|2| d& Pulseaudio 2=, module-file-sink 2! module-file-source=
S5l /dev/xillybus_audio device file?t A4S 2-28HL|Ct. Y 24 = XillinuxQ| file
system(/usr/src/xillinux/pulseaudio/)0f| A 2k 4= Q& LCH

0] 252 UNIX pipesE H|0|E] sinks 2! A A( module-pipe-sink 2! module-pipe-source
)2 AF2517| Q5 B2 Pulseaudio 252 27 25 A QLT
/etc/pulse/default.pal| CtE & & 0] Pulseaudio’l A|2HEl I 250| A}S2 2 2E
guct.

=

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

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

O] 252 CHE CHRHO| §7| W20f S22 A|A-O| A2 E QIEH|0|AZ (HEIEL|CY.

6.5 OLED +&!2|E|( Zedboard2} 5liT)
712X 22 Xillinuxi boot 3¢ & SY7| FE2EIS A5t th=f4Ql CPU ALS
287} SD flash disk2| /0 £ & HA|Z HA|GL|C}.

CPU H{222 /proc/statS 7|EtO 2 510, 07| A L& AIEJ2 AH|E|R| U2 DE A
S AI2El CPU A|Zte 2 7HREIL|C}

N

SDIO E2fmio| 22 OIE{HE T} 2t driver2 ML L= £ E 7|89 2 LT} 0] 2|4
20| MA| L0 g 2Rl 2= SELICH 254 RE2|E= 0|d S0 et 2|
Ci= UEtL= QBT E H|Z20| THa 100%E HA|RILICE

HEo| OLEDY| 12f= £33 HA|5H7| 25l bitmap Digilentl| driver0f| 2|aH 4844 =l
/dev/zed_oledZ ML E LICL O] drivere= bit-banging 7 LIS 2 AF25t0] OLED 23|
Ol SPI H|O|E{& &30 AT EY 019 clock?t 0| E EZ6CHs dS AT 7t3
7t YELCE wets 2 0f2] M 512H0|EE EL& 27| CPU AH| 7t QLZ|TH M 4|
A28 Y S0f 0]2|= &2 D|ofgHCt

0| RE2|E|Q| Oj7fHLE HASIHEH LIS HH O Z Q%= /ust/local/bin/start_zedboard_oledZ
T RISHAIA|2.

/usr/local/bin/zedboard_oled /proc/irqg/$irgnum/spurious 4 800
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o OLED C|AZ2{0|7} HH|O|EL|l= £2(2Y &%).

o SDIO QIE{HE H|82| 100%E ZHEE|= 2& QIE{ZE £QL|Ct B2 43| Al
222 A LA ASUCH
boot S0t 0] SEZIE|7} AE| 2| Y2 52D

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

6.6 7|Ef 2Ll Alet
e kernel 3.12 0| % Linux GPIO driverdf] 4 AtatO| QL Z| Bt Xillinux-1.32} =&
GPIO driverZ}t Xillinux-2.00{| A AF2E|0{ Xillinux-1.32] =2t 8l HS Z|HE {4

L|C}.

ok rok

M GPIO driverE AtE35te{ ™ device tree &322 compatible = “xInx,ps7-gpio-
1.00.2"2 HASI0 “xInx,zyng-gpio-1.0"=2 HEA|EL|C}.

e driver?| # E H|E QIE{H O|AE X|&I5IH2E Quad SPI flash= 1H|E 4H|9]
busE AFE5HX] Linux kerneld| HMABL|CE FE H|E QET|0|AE &4d35t5t
7| 2ol &t device tree =2 HEY & USLICE 0|UE LTt device trees

M
kernel 3.12(Z, Xillinux-1.3)2t &7 AtES 4= U =5 Stz 7|2 HZO0| Of L C
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=4

HZ

ol

7.1 implementation & 25

Xilinx &1 22| 7ko] oF7to| 20|12 213 bitfile 4442 I3 implementation &35}

A| Zote 397t A UL

S2H|7t A5 we| sHEAZ|A| o™ Xillybus ZHOM =

oo
o
0]
ox
ol
1
>
to

http://forum.xillybus.com

S5/ S00H 208 3 WA OF 200 Y T2y ol £ 2
S5t designOi|Af ALS2F 213 B1Z0| O|20121 3 0J2f3t #17 A
A2, E£5HALEE ISE/Vivado =712| HAE L2 FAA|L.

VHDLE implementation2| VivadoOf|A| 0| 2&F7} dHlist= H

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 IO with DriveStrength compatible with bank? 1 - compatible, 0 is not

pomm pom e L e e - ==+

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

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

3.3 thefof g o= inIydemo vhdE M5 A| L.

=2 t

—
=
—_

no
o
Mo
=
Hu
o
n@
>.
0
Ir
I'l
ﬁ

ERROR: [Drc 23-20] Rule violation (NSTD-1) Unspecified I/O Standard
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72 USB7|EE

7.3 file system

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

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

U Op2A 2

7o BE USB 7|HE0 OIRAL S8t S2t0f Cfet EZ AIYS 225102 QAR 9
L (0| A7 LS THSH2 Aol YELICH A7t LS TH oA Eolsof
3 AfBe gt 2L

e Zedboard?t 3fiEh: SHLE USB Z2{112 AFRSID USLITH? M A9%|0A o

H2| Gojl “USB OTG"Z HA|El Z10/0{0F §fL|C}.

e Zedboard®t 3 3: 20| 5V 33 7} UEUIN? JP2 I} x|=0f &Y
7} Zedboard®| 0| 2121 MEROIA| Tt USB OFRAS 125k LED7} %4
Q=2 ZHQIBHLICH,

o USB hubS AtE5t= 2 7|2EL} ORAR BEO| 2y AZs YA

et A|AE 27 Tt jvar/log/syslogdl] S 3t ZE7F US & USLICE “less
Ivar/log/syslog’2 2EHIZE BE= A2 (2 =20| € & JASHC H=30| “ail f
Ivar/log/syslog™S ?:!":1& A GIA| |7} =2FgF @ consoledi| Aff TA[Z| 7+ FZE LTt O
= 59| USB bus?| O|HIET} ZEZ| €l LHE1t O|HIE X2| LHo|| Cish A Met HHS 2ot
5t04 O] 20| g4t 7I§EI | (=20l &Lt

shell prompt= USB UARTE SafiA = HNAT £~ o2 7|25 HA0| HIjg 32

£S
AZ HOd2 208 = 4+ UAgHH

mount 2t 24|

20| 2 25 (Micro)SD 7IEE AR5t BEO| M-S T17| AM0j| A|AEIS H|CH
2 Z25tH (Micro)SD 7t=2| H|0|E{0f| M3 2|7t 9i&LICt

root file system®| unmounting 10| 29| 222 T1H ext4 file systemO| Ct= mountO||
M journal2 || £=2|5t7| 20 file system AtA|O| M SF2Q SU2[E L27[A| &
2 AYLCh 2L MO AMES T A7 s 2l 0rdo| ZxRE WE2=2 7Lt 2
3| AAHE 4= Q7| W20l 2F AAH Q| 7|50l &4 &40] USLICE O] A2 LA A
HO[ A2 ARE{S| ZRO| = DRREZER| LT

root file systemO| mountE =35t 2| 2517 LH(boot =2t kernel panicO| 244) mountE
read-only2 0t 3list= FR 71 7590 =2 |2 Y2 522l (Micro)SD 71=¢
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—v—

LICt 0|28t H&ATt A SO A2 255t = A2|e 2F MA|R|} LIEHLET| A2
St= 22 0 YBFAJLICE /var/log/syslogOll ChSt 22 MA|Z[7F Z&tE|0f QT
(Micro)SD 7tE71 91 J7Hs/go| FLCt.

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

is recommended

0|2{5t 2| 8t2|5t2{ ™ Sandisk 2|2 DRGHIAIL.

7.4 “startx” 4Ij(Graphical desktopO| A|2tE| 2| Ok2)

Loﬂ

22l A2 AR (Micro)SD 7H=7} SandiskOf| A A| 2| 2| 42 H O 247t 2t
T HNELCHL 24 AZEQ 0= A2 T 7tE0|M B2 YOI HO|EE 222 ¢
7| LEE E95t= (Micro)SD 7t=2| 220t 5| MR E 4= JUELICH

sHalt 5 2242 Sandisk (Micro)SD 7H=2 AL23H= ZQILICH.

7.5 X desktopOllA 31 BES7| & A2 51H

/root C|AE 2|7} AL ZHLE A} AFE 27 HIATERS AFR 20| AL 2 A 20| HE
AR HIATEO0| ot E57| REO|M S| 2] G20 AHE Al=T W 24 5120
£ ALk
24 -

=
£ XFCE desktop0f|A Power Manager= 0|55t0] Ct& A4S A|HELLC.

odg

o i

e Display > “Put to sleep after"E “Never’= 4%
e Display > “Put to sleep after"E “Never'z2 44
e Display > “Switch off after"E “Never"2 & gfL|C}.

e Security > “Automatically lock the session”2 “Never’= A4 gtL|C}.

O] 482 0l0| root ArEAI0] s HYEO U222 A2 Xillinux BIETHO|ME O] 2
H|7t LYSHA] G4OFOF BHLICE.
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