ISE 14.5 SDK i {54

BL7E M _E 421 EDK T R BEEHME 2 482 th B2 HIK, IAEM H —4™ ISE14.5 SDK £ 2 TR
To B XPS AN bit SCfF, bmm ST xml SCAEE I HRIE— A SofEderh, R
BAFTFF SDK 6% SDK T2 T «

Stepl #%#F workspace ik 2 TFLEk 1%

re Workspace Launcher u

Select a workspace

Xilinx SDK stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session,

LT RN o\ EDK edhsoftware) - Browse...

["| Use this as the default and do not ask again

[~

Step2 flE—#71) Broad support package, J& [Hl I #fF TR & RIS EEXA BSP FEAl 1.
@ C/cr s - Xl SOK (2| e

Edit Source Refactor Navigate Search Run Project Xilink Tools Window Help
MNew Alt+Shift+N » | £ Makefile Project with Exesting Code i A S
Open File... | ES C#+ Project %
Clase Carlaw | [€}[C Erciecs 1
Close Al Cirl+ShiftsW Applictoe broed
W, Board Support Package
Save Cirl+& | Project...
Save As..
Save Al ChleStittss S Convertte a C/C++ Project (Adds C/C++ Nature)
Revert | @Y Source Folder
| Gt Folder

oA ¢! Source File
Rename... 2 | [ Header File
Roumah = |9 file from Template
Convert Line Delimiters To P @ Class £
Print... Ciri+P | 4 Other... CtrieN
Switeh Workspace y
Restart

g2y Import..

iy Export...
Properties Alt4Entar
Exit
« AllinxAnswer Record Sgarch

‘Questions, Comments..
« Xiling Forums
+ dlinx Technical Support

=




Step 3 k¥ M-S E K, 1P Specify

'@ C/C++ - Xilinx SDK-

(&= i
File Edit Sousce Refactor MNavigate Search Run Project Xiink Tools Window Help
.DWaloumesfs'-‘ B oA =a
»
€@ Xilinx SDK

Hiling SOK is baged on Edipse 38 and COT 8 1.1, See whats naw in SDK.
New to SDK?

ou can gat slarted by diicking File -> New —» Application Project
(Or watch a 5 minute screencast - -

, 0 No Hardware Platforms in the Waorkspace W

ml

| SDK requires a hardware platform specification to support application
development. The hardware platform specification is exported by Project
Navigatar/Xilinx Platform Studic/Vivado/IPL. Currently, no hardware
platforms have been brought into the workspace., Select "Spexify’ to specify
one naw, or ‘Cancel' to cancel the wizard.

‘Documentation

» Getling Starbed with Xilinx SO
- -~

= Migrati older versi f
= Frequently asked guestions

I = = g 1
——— | specty | comcet |

= Known issues in SOK
= Xl Answer Record Search

‘Questions, Comments..

o Xilin Fonums
L e

Step 4 #3TE AT & TREER A T 24 xml bit A1 bmm SCAFIRAFBER TR 45 A

.
€» New Hardware Project

New Hardware Project

Create a new Hardware Project.

Project name: led_hw

[¥] Use default location

Lacation: | FAprj\EDK\led\software\led_hw

Browse...

Choose file systern: |default —

Target Hardware Specification

Provide the path to the hardware specification file exported from Project Navigator or XPS or Vivado or IPLL
This file usually resides in SDK/SDK_Export/hw folder relative to the XPS/Vivado project location.

The specification file and associated bitstream content will be copied into the workspace.
FAPA\EDK\led\hw\system.xml i

w Bitstream and BMM Files

Optional: If you'd like to associate a bitstream different than the one that was exported from XPS/Vivado/IPI,
please specify that below.

Bitstrearm: FA\pr\EDK\led\hw\system.bit

BMM File: F\pr\EDK\ed\hwi\systern_bd.bmm

@ [ Fnish || caneel




Step 5 iX HL ik FIEAIA AT EL T

| & ™y
@p New Board Support Package Project [ 0
Xilinx Board Support Package Project ﬂ
Create a Board Support Package.

Project name: standalone_bsp_0

[¥] Use default location

z E FApr\EDK\|led\software\standalone_bsp_0 [ il

Browse...

Choose file systermn: |default ~ !

Target Hardware

Hardware Platform: [ led_hw

CPU: | microblaze_ 0

Board Support Package OS
xilkernel |

istandalone is a simple, low-level software layer. It provides access
to basic processor features such as caches, interrupts and
exceptions as well as the basic features of a hosted environment,

| lsuch as standard input and output, profiling, abort and exit.

standalone

@ [

Finish || cancel |

Step 6 1R4E 75 K AC & BSP X HLEREERIA

6 Board Support Package Settings "

[y
Board Support Package Settings ﬂ
Control various settings of your Board Support Package.
| hepaew) standalone_bsp_0
standalone
4 diivers OS Type:  standalone

Standalone is a simple, low-level software layer. It provides access to basic processor features
— , 3092 - such as caches, interrupts and exceptions as well as the basic features of a hosted environment,
OS Version: | 51 such as standard input and output, profiling, abort and exit.

Target Hardware
Hardware Specification: F:\prj\EDK\led\software\led_hwhsystem.xml|
Processor: microblaze 0

Supported Libraries

Check the box next to the libraries you want included in your Board Support Package.You can configure the library in the
navigator on the left.

Name Version Description
I lwip140 104.a IwiP TCP/IP Stack library: wiP v1.4.0, Xilinx ada...
= ilfatfs 1.00.a

Provides read/write routines to access files stor...

xilflash 3.04.2 Xilinx Flash library for Intel/AMD CFI compliant ...
I xilisf 3.0La Xilinx In-system and Serial Flash Library
I xilmfs 1.00.a Xilinx Memaory File System

] e




Step 7 BSP AL E, X EIEFEIRIA

4@ Board Support Package Settings

|
Board Support Package Settings ﬂ

Control various settings of your Board Support Package.

4 Overview
,_stanfialonu Configuration for OS: standalone
4 drivers Name Walue Default Type Description
Epy stdin debug_medule none peripheral stdin peripheral
stdout debug_madule none peripheral stdout peripheral

ofiling  false false boolean Enable S/W Intrusive Profiling
I» false false boolean Enable MicroBlaze Exception:
+ n | (]

@ [ ok ][ cence |

Step 8 QIS5 & BSP 25, TZEH N T~

@ C/C++ - Xilinx SDK
Edit Source Refactor Navigate Search Run Project Xilink Tools Window Help
New Alt+Shift+M » | [ Makefile Project with Existing Code W _ﬁ\! P
Open File.. [E5] C++ Project . g
Close curlew |[E] CProject
Close Al CersShifesw | Application Project
Wi, Board Support Package
Save Cirl+8 : :
[ Project..,
Save As.. i =
cave Al Ot Chifas Convert to a CfC++ Project (Adds C/C++ Nature)
P | i Source Folder
5  Folder
s (€ Source File
Rename... FZ [ Header file
Hofresh i [ File from Template
Convert Line Delimiters To '@ Class =
Print.. Cul<P | i Other... Carl+N
Switch Workspace Wi
Restart
iy Import.
3 Export.-
Properties Alt+Enter
1 systemmss [standalone_bsp_0]
2 systemaxm| [led_hw]
Exit
[
+ Klinx Forums
+ XiinxTechnical Support
(e - L
u
. 4




Step 9 Z3 NV ] THEEAN T, JI%FF exiting standalone BSP

&» New Project

Application Project

Create a managed make application project.

Project name: led_test

Use default location

| Location: ‘F:\prj\EDK\Ied\so&ware\led_test Browse... ‘
Choose file systern: idefauft v
Target Hardware
Hardware Platform [led_hw v]
Processor [ microblaze 0 g
Target Software
0S Platform [standalone hd
Language @C OC++
Board Support Package () Create New ‘Ied_test_bsp ‘
@ Use existing [standalm\e_bsp_o v]
® i < Back I: Next = ] Finish Cancel




Step 10 ZEFE— A HL [ hello world T2

Q New Project ; M

Templates : ¢
Create one of the available templates to generate a fully-functioning

application project.

it

Available Templates:

Dhrystone Let's say 'Hello World' in C. .
Empty Application
I Memory Tests

Peripheral Tests
SREC Bootloader “
Xilkernel POSIX Threads Demo |

@ <Back | New- |[ Finish Cancel




Step 11 7E Hello world T F2 2Lt _F U x5 LED () TF2

#ip CfC++ - lad_testfsrc/helloworld.c - Xiline SDK

w e BE & (s )

(5 Project Explorer 22, = 0 ([ systemaml systemumss = 0)[Bzou &=~ @Mz)] 0O
I BTN = Il =Nt 1 B =]
= 7 OO HTTTETELE _ T = T e |
ER|lw™ x6pio_Tnitialize(&LEDS, @x@): ! Bl %W e %7
< 3 led w U sdioh
[ - XGpio_SetDataDirection(ALEDS, 1, @xB); B platformh
[51 system.bit int i; =l xgpioh
[ system.xml [L 4 H 5 printichar®) : void
4 L5 led_test “"-‘lzﬁig_‘:hiﬁna;iﬂ,m o delayunsigned int) : v
& mainf) - int

xGpio_Discretewrite(SLEDS, 1, 1);
print¥("Rd\n", i);

# [ standslone bsp.0
& i BSP Documentation
+ = microblaze_0
. libgenlag
B gt saptone

delay(S000000E) ;
- = osre }
& |€ helloworld.c i=1;
8 T
o [6 platform_config.h = Trhile(n)
v [E platform.c Vo |
v A platform.h /7 Mbpio Discretelrite(8LEDS, 1, 8x3f);
" H |
1 I=eripeld

return 8;

EEF————

T Makefile

[nh system.mss

L o Bk

ke [B] Console 51 . T Properties | & Terminal

nscle fled_test]

elfcheck passed.
"Finished building: led test.elf.elfcheck’

11:32:25 Build Finished (tock 1@=.575ms)

n*

| writable SmartInsert | 70 ;

Step 12 #5857 LED_TEST W JH TR, ¥+ Build Project Hedmid TRE. EH ctrl +b SR&miE

/s -~

File Edit New
Go Into

30 = il

Open in Mew Window

Build Project

Clean Project

Refresh

Close Project

Close Unrelated Projects
Build Configurations
Make Targets

Index

Show in Remote Systems view
Convert To...

Run As

Debug As

Profile As

Team

Compare With

Restore from Local History...
4" Run C/C++ Code Analysis

i T8 Generate Linker Script
W (hanne Refarancad BS@

= [Eaes]

Fou 1\ @m] “H)
EARN o T

U stdioh

U platform.h

++  print{char®) : void
o main() :int

" | Xilinx Tools  Window  Help
c@- B0 QU N D W BE @
Crl+C  loystemmss | [d] helloword.c 12
CirlsV TION CONTIEUFeS WAMI 1o550 TO Daud rate soud, N
kngq) is not initialized by this application, since
Delete [ onfigures it to bsud rate 115209
L}
BAUD RATE 1
T e e e L
9668
Configurable only in HW design
1152@@ (configursd by bootrom/bsp)
hx
orm. h*
F3 *str); E
y pre);
v Lo Worldinir);
L}
[
3
*
* Emental Build of configuration Debug for project led_test ****
3
. done for “all’.
shed (took 442ms)
— —




Step 13 RUTHZLAE IFL4, 5 bit LR bmm SCAHECE 2] FPGA H

'@ C/C++ - led_test/sre helloworld.c - Xilinx SDK

b (& microblaze 0
| ibgenlog
[ libgen.options
| & Makefile
(4 system.mss

e Sonpo it efactoresiomise i Gohes fome Rreynetysiilisefonterbi i osekinie

$-0-Q- % O H' &

£ BE| B-8 & @ g-e-
&v- DEND §-F-ve-9-
T2 Project Explorer =1 | — |l‘ PR——
- =1 T XGPTE_ INTCIEIT e[ SIT0S, 115 4
=) \B‘ | ¥ XGpic_Initialize(BLEDS, &x@);
o (B led b
B system_bd.bmm XGpio_SetDataDirection{8LEDS, 1, 8xB8);
B systemubit int i
[ systemuml L H
¢ while(1){
* Jed'h.esa i For (i=-1;i<=-128;i-i"2})
» ¢ Binaries {
i @l Includes ¥Gplo DiscreteWrite(BLEDS, 1, 1};
i printf{"%d\n", i);
@ Debug delay(SeR08608) ;
4 = osrc }
I [8 hellowsrld.c i=1;
3 ¥
I+ |6 platferm_config.h &/ /while(i)
v [€ platferm.c ]
b |n platformhb /4 AGpio_DiscreteWrite (ALEDS, 1, 8x3f);
e
1} Iscriptid {71k
4 (il standalone_bsp 0
» 1 BSP Documentation return @;

g

= =
u
u
u
=
L ]
-

& o)

= Bl|fzos B\ @M —O|
SRV L

stdioh

platform.h

xgpio.h

print{char) : void
delay(unsigned int} : v
main() : int

EL Problems |42 Tasks | & console 52 ™ B Properlfss. M Terminal |

CDT Build Console [led _test]
elfcheck passed.
"Finished building: led test.elf.elfcheck’

11:32:25 Build Finished (took 18s.575ms)

Writable | smartinsert | 70:4

Step14 WL FF TG ZLACE 1Y bit SCAHT bmm A

&» Program FPGA

Program FPGA

Specify the bitstream and the ELF files that reside in BRAM memory

Hardware Configuration
Hardware Specification: F\prj\EDK\led\software\led_hw\system.xml

Bitstream: F:\pq\EDK\Ied\so&ware\led_hw\system.bit

Processor

microblaze_0

@

BMM File: F\pr)\EDK\led\software\led_hw\system_bd.bmm

Software Configuration

ELF File to Initialize in Block RAM
bootloop

{ Program




Step 15 fi 8 il led_Test W TH2 , ZEFEAE FPGA LI THRE. B —IRUTESE fith, & IR

Qoc-t L S S
fle Edi e ' bt Xinx Tools Window Help
Go Into = . i ¥
o - B-G- $-0-Q- % @ w &8 & «EEY
= Open in New Window
|Cipeje (=1 Copy Cl4C g ystemmss | [ helloworldee 31 =0O|&ou 5\ @me| =0O)
5 Paste Crl+v ] . TP = |
e v, AR E N
o (B ic Z o stdioh |
E Source g 2] platferm.h
g Move... U xgpioh
= Rename... F2 o ps; ++  printichar®) : void
3 o delaylunsigned int) : v
Import. tfo : |
Fl f@"p i Im gl ® main) : int
. 4 i Export.. 110 World\n\r=);
2 Build Project nitialize(BLEDS, XPAR_LED_DEVICE_ID};
L~ Clean Project tialize(RLEDS, &xB);
4@ om
; &] Refrosh B9 bnatabirection(SLEDS, 1, ex@); E
3 Close Project
Close Unrelated Projects
Build Configurations 3 162128} 112)
‘Make Targets *
4 [ st Index  Discretelrite(QLEDS, 1, 1);
b " ECwn, 1
ag Show in Remote Systems view (56060000) ; ()
Conven T V| i—
Run As ]k I_haunfhunHardwar\e nel] B X | B EE| “B-ri-=0
' Debug As v [E] 2Llecal C/C++ '“':"Ph“' s ) \led_test,=lf [Console not connected to process stdic]
b Profile As v ¥ 3 Remote ARM Linux Application 2l
I:_ Team » iah Configurations... modify STDIO settings in the Run/Debug configu
= Compare With »
:l_f Restore from Lacal History... L
al ' Run C/C++ Code Analysis T 3
o™ Tl Generate Linker Script
L= Wi Chanmn Efaranend G610 =

Step 16 #27x STDIO ik & OEAITHF

E; Problems [a Tasks S B Properﬁes‘]@TernﬁM[] X % | = Eﬂl MEB=rls = 8
led_test.elf [Xilinx C/C++ ELF] F\prj\EDK\led\software\led_test\Debug\led_test.elf [Conscle not connected to process stdio]

Process STDIO not connected to console. -
If you'd like to see UART output in this console, please modify STDIO settings in the Run/Debug configu

< m i »




Step 17 #TFF JTAG Hif & 1

@p CfC+= -
File Edit

- R

|
i |m

N—" 1

Go Into
Open in New Window

Cerl+C
Cerl+v
Delete

Copy
Paste
Delste
Source ¥
Move...

Rename... F2

Build Project
Clean Project
Refresh

Close Project

Close Unrelated Projects
Build Configurations [3

Make Targets 3
Index

-

Show in Remote Systems view
Convert To...

Run As

Debug As

Profile As

Team

Compare With

Restore fram Local History...
Run CfC++ Code Analysis

- v v v w

MMM

Generate Linker Script
Channe Rafarancad RS2

b N

a =15

ilin Tools— Windew  Help

lo Worldinir®);

itialize{8LEDS, XPAR_LED DEVICE_ID);
1alize(BLEDS, @x@);

ataDirection(2LEDS, 1, Bux@);

<=128;i=i*2)

Discretewrite (8LEDS, 1, 1);
(“%dvn", i);

Seeaenea) ;

L (B canralo 225 B Decnodtonl S8 Tocmin

G- $-0-a- \ D = 2@ & oEED
systemmss | [€] hellowarld.c #2 ™ o | -EE Ou B @ Ma ot
3 = B R o™
™ stdio.h
M platform.h
2 xgpic.h
; £ printichar”) : void
lorm(); o delayunsigned int) : v

& main() :int

] 3

3 Fl

1 Launch on Hardware
2 Launch on Hardware (TCF)
3 Local C/C++ Application

4 R ARM Linux A

e
PP

ed_test.elf [Console not connected to process stdio]

ol B X 'ﬁl.&hﬁ[ﬁf@]lrﬁ@vr‘;-c‘ﬁ"'l

rodify STDIO sertings in the Run/Debug configu

Debug Configurations...

Step 18 #EF¥ STDIO Connection 2J#k Connect STDIO to Console. IXFERLITHF T & 1

r@ Debug Configurations 1

Y

Create, manage, and run configurations

DEx| o - |

MName:

nx TCF

Z++ Application

I+ + Attach to Application
Z++ Postmortem Debugger
Z++ Remote Application

inch Group

mote ARM Linux Application
-get Communication Framewc
nx C/C++ ELF

led_test.elf

Filter matched 10 of 10 items

led_test.elf

I.b.fP"‘ filter text | (B main | B Source | % Device Initializatio

BAUD Rate:

]
| [#¥] Connect STDIO to Console

pore.[1AG UART

9600 >

- [38 Remote Debug | »

@

10



Step 19 FTHHE O JGATLAFEHMHBLERT .

raujgproblems(aTash 2 Console {5 EPmperhes]@Temnan E x %l L§;| @l #2E-r4~° 8)

|led_test.elf [Xilinx C/C++ ELF] FAprj\EDK\led\software\led_test\Debug\led_test.elf [Console connected to JTAG UART]
Hello World

AR 00N

11



