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SDK (SOFTWARE DEVELOPMENT ENVIRONMENT)

= SDK facilita el desarrollo de las aplicaciones software para los sistemas
empotrados con FPGAs de Xilinx.

» Para desarrollar el software necesario para programar el sistema hardware
desarrollado con XPS (los periféricos y el procesador)

= Basado en Eclipse: entorno de desarrollo de codigo abierto.

= Incluye las siguientes caracteristicas:
= Editor de cddigo enriquecido para C/C++ y un entorno para su compilacion.
= Gestidon de proyectos.

= Generacion automatica de ficheros makefile y configuracion para la
construccion de aplicaciones.

= Entorno para la depuracion y el analisis de codigo.

= Control de versiones.
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SDK: ELEMENTOS

= Plataforma Sofware
= Coleccion de librerias y drivers que forman la capa mas baja del software
= 2 tipos:
— Standalone

— Xilkernel.- Nucleo ligero que proporciona servicios como gestion de
hilos, planificacion de tareas,...

= Un mismo proyecto SDK puede contener varias plataformas SW

= Proyecto Software

= Aplicacion de usuario. Una plataforma SW puede contener varios proyectos
SW. Contiene el cédigo fuente (ficheros .c, .h)

Proyecto 1 SW Proyecto 2 SW

Plataforma SW
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SDK: ENTORNO
= Espacio de trabajo (workspace)

= Directorio utilizado para guardar toda la informacion relacionada con un
proyecto en SDK

= Es necesario un workspace por cada disefio hardware

= Para copiar o mover workspaces de un directorio a otro hay que usar las
funciones de importar/esportar de SDK.

= Perspectivas

= Conjunto de herramientas de desarrollo relacionada con una tarea concreta
dentro del desarrollo del SW.

= Cada perspectiva esta formada por un conjunto distinto de ventanas. Cada
ventana en una perspectiva se denomina vista.

Window Help
New Window ve;vjﬁv{}vﬂ
Mew Editor

Open Perspective 4 f} Debug

Show Vi >
ow View I%'III Team Synchronizing

Customize Perspective... @E Xilinx Profiler
Save Perspective As...
Reset Perspective Other...

Close Perspective
Close All Perspectives n=tancePtr, unsigne

Navigation »

Preferences... 5
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SDK: ENTORNO. PERSPECTIVA C/C++

Editor C/C++

Estructura
Proyecto

4 CJC++ - xgpio.c - Xilinx Software Development Kit = x|
File Edit Refsctor Navigate Search Project Tools Hardware Design n Window Help

i | & | B | i |22 |2 & %W B8 |g-a- SO e > TR R ) W = R
[ ¥#pebug | GFc/c++
§CIC++Projacts et | = 0O|| [§ top_testic i [ xgw by | |} xgpia_extra.c ‘ |t] testperiph.c e | = 8 || 5= outline ‘MakETargets| =0
& | gl oo | BEsT e ¥ - Mo Data on the Sockes af
+ Trabajo /Pruebas/EDK /SDK/SDK_Export/hw/prL. 2 return XGpio_mReadReg (InscancePtr->Baselddress, xgpio.h
= icroblaze_0 {microblaze) - [ fEnannel:= ) XERT0 CHEN: ORFSET): ¥status.h SR Rt e TR

il plataformal
[+-£» Archives
microblaze_0
& Makefile B R R T
-5 libgen.log > f
H @& libgen.mk 21
125 test_mem {plataforma i}
i test_per {plataformal}
1% top_test {plataforma1}

XGPIC DATA OFFSET): XGpio_Cfalnitialize

XGpio_SetDataDirection Scftware Breakpeint 3 Hit, Dz
XGpio_GetDataDirection D-OFB timed out for address:
XGpio_DiscreteRead This could arise due te ar
XGpio_DiscreteWrite 1. program accessing inwve
2. no peripheral mapped ¢

Scftware Breakpeint 0 Hit, Dr

Entering debug mode

Software Breakpoint -1 Hit, I
WARNING: Connection Terminate
Info:

Closed the GDE conmection fxc
3

Info:

IAccepted = new GDB connectior
System Reset .. .. DONZ

Brezkpoint 0 Hit, Dt
Brezkpoint 3 Hit, Dt
Breskpoint 5 Hit, I:
Breskpoint 7 Hit, D:
D-OFB timed out for address:

aQ
3

This could arise due to any ¢

WULL) : 1. program accessing imve
2. no peripheral mapped :

3. IS5 erros

Entering debug mode

XRSSERT_VOID(InstancePtr
35 XASSERT \’OIDiI:lst,a:lCEPt.I—>IsREadv| == XCCMPCNENT Ii';l
»

41
Problems | Bl console 32 IProperhe5| % | % @b

<terminated> top_test_HW [Xiinx C/C++ ELF] D:\Trabajo\Pruebas\EDK\SDK\Workspace 1\top_test\Debug\top_test.elf (3/04f11 10:52) Software Breakpoint 13 Hit, |
]| [[p-om® rimed our zor sdaress:

This could arise due o any ¢

I I R R R N I S OO CR R )

Software Breakpoint -1 Hit, I

1. program accessing inve
2. no peripheral mapped :
3. ISS error

Entering debug mode

|
WARNING: Comnecticn Iazmina_:ij
< »

4 =il o e

Salida de la ejecucidn, propiedades y problemas encontrados
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SDK: ENTORNO. PERSPECTIVA DE DEPURACION

Informacion del uP: Consola Contenido de la

Modulos a variables, registros,... XMD memoria
depurar

4 Debug - testperiph.c - Xilinx Software Development Kit |8 5!
File Edit Refactor MNavigate Search Project Tools Hardware Design Run Window Help

[ & |3 & 2B [ PRESRR | OR [ BN -G |® | b
[l | ¥¥Debug  FRIC/CH+
3 Debug 54 | B W [ e i 7 = OO|[eo-vatWs 22 |Breakpo¢nm‘XMD Cunscle|Mndulas‘REgistErs| = O || welcome
1§17 top_test_HW [¥iinx C/C++ ELF] % 1| e % ¥
| g <terminated>XMD target debug agent (3/04/11 10:45) v S e
<terminated, exit value: -1=Debugger Process {3/04/11 10:45) 9= DataRead = 0 “H
gl D:\Trabajo'\Pruebas\EDKISDK \Workspace 1top_test\Debug\top_test.elf (3/04/11 10:45) — 0x000 ; 0x0 <Hex> i
. top_test_HW [ilinx C/C++ ELF]
&8 "WMD target debug agent' (4/04/11 12:07) (Suspended) mﬂi_i_
[=-f? Thread [0] (Suspended) 00000000
2 test_per() at .. \src\testperiph.c:65 0x00000 128 00000010
1main{ at ..\top_test.c:2 0x00000 1c0 00000020
-] Debugger Process (4/04/11 12:07) Bl 00000030
| D:VTrabajolPruebas\EDK\SDK \Workspace 1itop_test\Debugitop_test.elf (4/04/11 12:07) _I;I 00000040 00000000
d z 00000050 31400000
¢ top_test.c ‘ | xapio.c | [/ xapio_extra.c | ¢/ xapio_sinit.c I@ testperiph.c 5% } [¢] testperiph.c |77 = O || &= outine EXs’I B W e ¥=0O 00000060 80000000
00000070 E06024C0
| stdio.h
xparameters.h 00000080 B8000040
: sessansol seeozsi
Xuint32 status: 2zzisuifgmpes'h DoocooB0| 9SFCIEDD
gpio_header.h 000000CD ESEL0000
J xbasic_types.h 000000D0 | 30600000
. xgpio.h 000000ED | 30C024C4
Xuint32 DataRead: apia_header.h D00000F0 | E86024BC
. xbasic_types.h 00000100 30R024BC
» status = GpioInputExample (XPAR BUTTONS 4BIT DEVICE ID, sDataRead); “apio.h 00000110 | ESE10000
apio_header.h 00000120 FSE10000
1f (status = 0) { - = uartite_header.h 00000130 BC720014
xil printf ("GpicInputExample PASSED. Read data:0x%X\r\n", DataRead):; @ test_per 00000140 EBCOIFFF4
_>|_| 00000150 BC720014 |—
= = 00000160 BCBS2FFF4
© Consae 57 Toss| |Gxcil48-03-20 00000170 20000000
top_test_HW [Xilinx C/C++ ELF] D:Trabajo'\Pruebas\EDK\SDK \Workspace 1top_test\Debug\top_test.elf (4/04/11 12:07) 00000180 20200000
;I 00000190 BYSF40A44
000001A0 B6OF0008
000001BO  FARE1001C
000001C0O  ESE10000
000001D0| BEOFO008 | _
ey | PRI Y _IJ
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SDK: FLUJO DE DESARROLLO DE UNA APLICACION SW

= Disefo del sistema HW con XPS.
= Exportar el diseno HW a SDK (formato XML)

= Abrir SDK y especificar el fichero con la descripcion del sistema HW que
se exportd desde XPS.

= Crear la plataforma SW que contenga una biblioteca de funciones a usar
por la aplicacion.

= Desarrollar la aplicacion SW (incluyendo los drivers).

= Se puede modificar el mapa de memoria de la aplicacion utilizando las
herramientas de generacion de scripts para el lincador (linker script).

= Desde SDK se puede descargar y ejecutar el software en la FPGA, asi
como depurar y analizar su rendimiento (profiling).
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SDK: CREAR UN PROYECTO

e Exportar la plataforma HW desde XPS a SDK

@ File Edit View | Project Hardware Software Device Configuration
“ [ % B () | B Project Options.., i‘,; [ ¢
IP Catalog

@ Export Hardware Design to SDK...

fasic) :

Archive Project...

Description

=l 8 EDK Install | O4] Generate Block Diagram Image
i [ Analog

B} Bus and Bridc |:H:T Generate and View Design Repart
H [=s =

. [ Clock, Reset % View Design Summary
| [~ Communicatic
. B Communicatic Rescan User Repositories
i [#-DMA and Tim !

. [#-Debug Launch Xilinx Bash Shell

G- G:eneral Purp: ¥ Customize Buttons..,
: Lo ¥pS

- IO Modules @ Clean All Generated Files

E} é%hfnr;r;;i?i [] Terminate Running Process
e Seleccionar la plataforma HW
= Al abrir SDK lo primero que hay que hacer
es indicar el Workspace
= A continuacidn es necesario seleccionar la
plataforma HW ) ) B
(../SDK_Export/HW/nameHW.xml) | 7 77 —
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SDK: CREAR UN PROYECTO

e Crear la plataforma SW

CJCH+-

inx Software Development Kit I @ New Software Platform Project ll

File Edit Refactor Mavigate Search Project Tools Hardware Design Run  Window Help
Alt+shift+n » [

Create a Software Platform Project

L Create a Software Platform project
Open File...
Iéll Managed Make C Application Project
ceee ce Standard Make C Project (Makefie crested and i by user)
Clase Al CEr|ShifEH [ rens S SR T S R Project name: | plataformal
[t Convert to a C/C++ Make Project
SEE Chrl+5 ] .
: 15 Managed Make C++ Application Project Processor: Imu:rnblaze_ﬂ {microblaze) j
| Savs i @ Standard Make C++ Project (Makefile created and managed by user)
| B CEMEIES | o6 corcn Folder Platform Type: [standalone =
Revert P
[ Folder Standalone is a simple, low-evel software platform. It provides access to basic
TGYES, €/ Source File processor features such as caches, interrupts and exceptions as well as the basic
Rename 2 features of a hosted environment, such as standard input and output, profiing,
h| Header File abort and exit.
Refrash F5
. e i File
Convert Line Delimiters To 4 Project Location:
(& Class
it Chrl45 ¥ Use defauit
Switch Workspace [ Other.... Carl+n Direckorys |:: Brovise... |
N P Board Support Package...
23 Import...
% Export...
Properties Alt+Enter
P cocs_|
Exit

File Edit Refactor Navigate Search Project Tools Hardware Design Run Window Help

x |in|’6_|@]'~- _J%‘E|‘&ﬁ@“ﬁ@ﬁ|l§l@l
JC+H+ Lf;,R.esouroe
C—— -~

microblaze_0 (microblaze)
=] E{t plataformal
microblaze_0
Makefile
libgen.mk

10
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SDK: CREAR UN PROYECTO

° Crear el proyecto SW

4 New Managed Make C Application Project x|

Managed Make C Project i
Create a new Managed Make C project. i/f

Project Name: I proyecto 1|

Software Platform: Iplatafurmal j

[ Project Location
¥ Use Default Location for Project (recommended)

Location: | D:fTrabajo/Pruebas/EDK/SDK Workspace 2 proyecto 1

—Sample Applications

=CEmpty Application
T=5Dhrystone

T=SHello World

=SMemory Tests

T=SPeripheral Tests

=S ilkernel POSIX Threads Demo
=5IwIP Echo Server

= Back | Next > | Finish I Cancel

= Importar un fichero: File = Import

= Los ficheros importados se copian en el directorio de la aplicacion

=  Se anaden automaticamente al fichero makefile

= Cada aplicacion genera su propio fichero .elf

11
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SDK: CREAR UN PROYECTO

a Modificar o configurar el mapa de memoria: Linker script

4 Linker Script Generator 5‘

Generate Linker Script

Configure and generate linker script.

Heap and Stack:

Application project name: | proyectol

Section | Size (bytes) I Memory I .
ELF file used to populate section info: Heap Ox300 fmb_cnilr_dimb_cntir ] TO O | S 9 G e n e rate LI n ke r
Stack Ox300 fmb_cnilr_dimb_antir

| fproyectol/Debug/proyectol.elf

rCode Sections Scri pt

Assign all Code Sections to: lﬁ .
| Section I Size {bytes! I Memary I e S e u F I C h e ro n 0 m b re_p roye Cto [ I d

Memories:
0x00000734  #mb_onth_dlimb_antlr

Memory I Address I S... I

e | T | imb_cntir_dimb_entlr  0x00000000 16K m E S p e lel C a d é n d e S e
SS— st an vector secions: almacenan codigo y datos
Assan sl Data Sections o - .Svicc:zrs.reset I 3:;[:;;50000 I :::li::ﬂr_dlmb_mﬁr I d e n t ro d e | S i Ste m a H W

Sact... | Size (bytes) | Memory | .vectors.ew_exception 0x00000008 ilmb_cntlr_dimb_entlr . .
.vectors.interrupt 0x00000010  ilmb_cntr_dimb_cntir eS p e C I fl C ad O

srodata 0x00000016  dmb_ondl_dimb_ ol A = e

‘sdata? Ox00000006  mb i dimb cndr .vectors.hw_exception 0x00000020  iimb_cntlr_dimb_cntlr L]

shss2  0x00000000  dmb_cutl_dimb_ondlr
data  0x00000110  dmb_ oot dimb_ondr
sdata 0x00000000  dmb_ oot dimb_ondlr
.shss 0x00000000  dmb_cnil_dimb_ondr Output Linker Seript:
.bss 0x00000024  dmb_cosl_dimb_onsr

I D:/Trabajo/Pruebas/EDK/SDK Workspace 2/proyecto 1/proyecto 1.ld ~ Browse... |

oK I Cancel |

12
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SDK: CREAR UN PROYECTO

e Pruebas: Simulacion y en HW

Es necesario abrir una consola de la herramienta XMD
=  Simulacién

Create. manage. and run configurations
Click on 'Mew' to create a new configuration. Existing configurations can be managed by selecting the appropriate configuration.
ﬁ b G Ed % o I |,&i Configurations:

E|--s. Xilinx C/C++ELF
DEbUg As ] - §7 proyectol

MName: I proyectol

[] Main [3] XMD Target Connection | ., ritialization | %5 Remote Debug | |y Profier | [] mitial Breakpoint |
:F DEI:"JQ. . i~ Connection Options

) ) Connection Type: IMicruEIaze Hardware (MDM) j
Organize Favorites... P i flaze Simulato (00 peripheralc)
N-Lhip RardWar i oBlaze Hardware {MDM)

MicroBlaze ROM Monitor (xmdstub)
» Advanced Options

New Delete Anply Revert

13
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SDK: CREAR UN PROYECTO

e Pruebas: Simulacion y en HW

= Es necesario abrir una consola de la herramienta XMD

.,
] D e p u raC I O n H ardWare File Edit Refactor Navigate Search Project Tools Hardware Design Rum Window Help

Cis & | Elg:=i | E#R 2he 2l | DR gt
= Tools - Program FPGA

=t E}C;’C ++ i;f_*,R.esource

‘_‘ e

[El-i7 Di/Trabajo/Pruebas/EDK/SDK/SDK_Export/
- [eed] micrablaze 0 (microblaze)

5 plataformal

< Archives

microblaze_0

Makefile

|=| libgen.log

@ libgen.mk

B-1=% proyectol {plataformat}

4l Program FPGA |

Program FPGA = %n:aries Nen R
X H |:|r|:n,--
Program the FPGA connected to the JTAG cable interface. = Debug —
i »
2| proyecto: EEEnii
—Bit and Bmm Files ‘= Copy
BitFile: | D:/Trabajo,Pruebas/EDK/SDK/SOK_Export/hw/prusba tmp.bit Browse... | I Paste
Rename
Brmm File: |D:f‘l’rabajn;'PruEI:uasfEDK.’SDK.’SDK_Expnrt.‘h':\'fprueba 1mp_bd.bmm Browse... | ¥ Delete
g Import...
£ Export...
Spedfy the ELF file to be initialized to each processor's BRAM memory: -
i Refresh
Processor | Type | Initialization ELF | Add Bookmark...
microblaze_0 micrablaze BootLoop ;[ } }
E Generate Linker Script. .. 2 | properties
% Board Suppart Fackage Settings. .. oo
ﬂ!_. Software Flatform Sethings.. .
« o View Design Repart,,,

Run As L4
Save and Program I Save Cancel I -
| AT § : o oo v

3
Team g 2 Debug on Simulator
Compare With 4

Replace With * 35 Debug...

Al
fproyectol/Debu  properties I 1 4
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SDK: PROPIEDADES DE UN PROYECTO

Propiedades de la plataforma SW (Tools - SW Platform Settings)

@ Software Platform Settings - plataformal { microblaz

Ix

Software Platform Settings

Customize the libraries and drivers for the Software Platform.

05 and Libraries o r Settings
Drivers

CPU Driver: |cpu | CPU Driver Version: [1.12.b

Processor Parameters:
Mame Current Value Default Value [ Type | Deseription
= microblaze_D
compiler b gec mb-gec string Compier used to compile both BSP/Libraries and Application:
archiver mbar mb-ar string Archiver used to archive libraries for both BSP generation a
extra_compiler_flags o - string Extra compiler flags used in BSP and library generation.
xmdstub_peripheral nane nane peripheral_instance  Debug peripheral to be used with xmdstub

4]

05 Version and Libraries Selection

0: standalone Version: [2.00.a =

Standalone is & simple, low-evel software platform. It provides access to basic processor features such as caches, interrupts and exceptions as well as + |
the basic features of a hosted environment, such as standard input and output, profiing, abort and exit.

_use | tibrary | Version | Description

|
O  «mfs 1.00.3_=| xlinx Memory File System
O  wlisf  1.00.a = | Xilinx In-system and Serial Flash Library
O  sfiesh 1.03.3 2| Xiiinx Flash library for Intel/AMD CFI compiiant parallel flash
m]
m]

xifatfe  1.00.a = | Provides read/write routines to access files stored on a FAT 16/32 file system. Requires SystemACE lower level drivers.
Wwip... 100.b x| wIP TCR/IP Stack library: WIP v1.3.0, Xiinx adapter v1.00.b

Dannload Partner Library Defintion Fis |

o

= Propiedades de cada proyecto SW

= Compilacion, depuracion, linkado...

15
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DRIVERS

= Xilinx proporciona drivers para los periféricos de la plataforma HW.
= Cddigo fuente
= Documentacion HTML

X
= Ejemplos de cOmo se pueden usar QO ecrwterima e - @l

XPS Organizar ~ - - Nueva carpeta (7]
0:\Trabajo\Pruebas\EDK\pruebalmp.xmp - [System Assembly View] Vinaulos favaritos MNombre = Ivl Fecha modificaddn |vi Tipo |v| | ¥
@F\\e Edit View Project Hardware Software Device Configuration Debug Simulation Window Help | xuartite.c
r T [=S_— ] = 0 = = = I = .
IDeggl laegle ol x® v AReBERe|lR ¢lmws s w|ls 26 x%|E ]l £ =[] FEl Doamentos = suartite_g.c
IP Catalog 08X BusInterfaces  Ports ! Addresses | a# AddExtern 1| Sitios redientes | xuartlite_intr.c
& | | Name | Met iD\racﬁen I Range I Class Pl Escritorio | xuartlite_lc
Description 1IP Version IP Type [ External Ports i
2 £ EDK Instal . - fpga 0 R5232 DCE RX pin [fpoa_0_R523 i NONE = Mas » -—-)‘L"E“—ﬂ'te—SEthESt'E
T Analog | - fbga 0 RS232 DCE_TX pn fpaa_0_R523 [ NONE =] | xuartlite_sinit.c
- Bus and Bridge i .. fpga 0 LEDs 8t GAIO 1O O.. [fpga 0 LEDs 5 FNONE =] i
Ei- Clock, Reset and Interrupt - foga_0_DIP_Switches_ 46t GPT__ [Tpga 0 DIP_ FGNE Carpetas W L xuartlite_stats.c
[#- Communication High-Speed - pga 0 Buttons 481 GPIO I0... [fpga D Bufto . NONE
- Commurication Low-Speed o g 0k L sys ok o dem_ck_s CLK xps AI
[} DMA and Timer ~ fDga_0_rst_1_sys rst o sys_rst_s [ RST o
[ Debug B mizobisze O | blockdiagram
1 General Purpose 10 E dimbs d
: XPS General Purpase I0 2.00.a xps_gpio b dinb ) data
5 bk mb_olb
- 10 Modules ity etc
- Interprocessar Communication MJTE& :
[ Memory and Memory Contraller il hdl
i - dmb_bram .
© - Peripheral Controller i | implementation
| [ Processor il 2 )
i E\ Uity B DIP_Switches_sit , microblaze_0
L B LEDs 85I
Project Local pcores B | code
“ax  Configwre 1P .. )
™ S ) indude
Ini  VewMPD i INTERRUPT lib
1 | L | View IP Modifications {(Change Log) | -
View PDF Datasheet < = | libsrc
Project |_Applications __IP Catalog G en PG Dt oram | % pesanSummary | pruebaimp
> Browse HOL Sources... 2 o 2 ) bram_v1_00_a
. common_v1 00 a
MPACT - 0011 0111 1011 1000 0000 0000 0000 0000 View MDD - ==
MFACT:575 -~ '1': Completed downloading bit file te dev .. ... View APL Documentation ) cpu_vl 12 b
IMEACT - '1': Erograming completed successfully. et | gpio_v2_13_a
INFO:iMPACT — '1': Checking done pin....done. e
'11: Programmed successfully. | standalone_v2_00_a
EL d time = 1 . )
e =ee ) uartite_w1 14 a
| pcores |
Done! -
MNombre: I j Ingmm Files "z "c++ '.cpplj
4 | Abrir Cancelar I

Console | Warnings I Errors “

17
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LIBRERIAS

= Las librerias se configuran automaticamente con la herramienta Libgen al

crear una plataforma HW.

= Xilinx proporciona tres librerias (.\microblaze_0\lib\)

= Libm: para funciones matematicas

= Libc: para funciones estandard de C (stdio, stdlib, string) compiladas para

MicroBlaze.
_ansi.h fastmath.h machine/ reent.h
_=yslist.h fecntl.h malloc.h regdef.h
ar.h float.h math.h zatimp.h
azsert.h grp.h patha.h 2ignal.h
ctype.h iseafp.h procesz.h 2tdarg.h
dirent.h limitz.h pthread.h atddef.h
errnc.h locale.h pwd.h atdio.h

= Libxil : contiene drivers y librerias de Xilinx

2tdlib.h utime.h
a2tring.h utmp.h
sy=/

termics.h

time.h

unctrl.h

uniztd.h

— LibXil Driver.- drivers de los dispositivos de Xilinx

— LibXil MFS.- sistema de ficheros de memoria de Xilinx

— LibXil flash/isf.- libreria de programacion de memoria flash paralela/serie
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LIBRERIAS

= Ademas de las funcion estandard de C, Xilinx ofrece las siguientes
funciones para entrada/salida:

= void print (char *)
= void putnum (int)

= void xil_printf (const *char ctrl1,...)

= Las cabeceras de las funciones de xilinx se guardan
en .\microblaze_ O\include\
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INTERRUPCIONES

= SoOlo hay una sefial de interrupcion
= Se pueden gestionar distintas fuentes de interrupcion:
= Or de las distintas sefales de interrupcién
= Utilizar un controlador de interrupciones (periférico)
= mb_interface.h
= void microblaze enable _interrupts(void)
= void microblaze_disable _interrupts(void)
= void microblaze_register handler(XInterruptHandler Handler, void *DataPtr)
= Para incluir interrupcion en un sistema hay que seguir los siguientes pasos:
» Realizar las conexiones HW necesarias

= Desarrollar las funciones HW de atencion a la interrupcion

20
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GESTION DE INTERRUPCIONES: SIN CONTROLADOR

= El controlador de interrupciones no es necesario cuando solo hay un
dispositivo con interrupcion

= La sefal de interrupcion del periférico debe conectarse a la entrada de
interrupcion del microprocesador.

eI
nulation  Window Help _Iﬁllil
BuBERe (%8B gl aRwelEx|lBele c[|2aoR
(.'. Bus Interfaces  Ports | Addresses | 2 Add External Port | | part Filters
Mame |Net |'Dired:ion IRange Class ;I D’ B_Y Connection
" foga_0_DIF_Swilches_4 GPL |fpga_0_DIP_Switches_aBit.. =[] = FONE L
> - foga_0_Butfons 45t GPIO_I0.. |tpga_0_Buttons_4Bit_GFPIO... = 1[I I B MOME
o foga 0 dk I sys ok pin [dem_dk_= ilI =7 CLK
o fpga_0_rst_ I sys ¢St pin Isys_rst_s =l =l RSt
Bt m‘cra!:o&aze o
MB RESEF |mb_reset (ol RST
----- - T oo : = || Puerto g€
-‘""DBG STDP — L : l:r By Dcton
----- MB_Halted Nem Connection ] : h 1 1A
& dimb Make External Lo Interrupcion
- i RS232_DCE_Interrupt Fiv]
BHmbah o ee—— el InOuts
- dimb_entr
- imb_cnti
- fmh_bram
H- gl 0
[ Butfons_ <80t
DIF_Switches_ 4850t P o f Y
- LEDs 88t
e eriférico
LR [foga_0_R5232 DCE R* pin =l 1 L
SThTED [fpga_0_R5232_DCE_T%_pin :‘ D
Interrupt JR5232_DCE_Interrupt INTERRLU
1| | b | ]
| @ System Assembly View I @ Block Diagram | T Design Summary m:ehahjp.uc}'.
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GESTION DE INTERRUPCIONES: CON CONTROLADOR

= El controlador de interrupciones si es necesario cuando hay mas de un
dispositivo capaz de producir una interrupcion

= La sefial de interrupcion del periférico debe conectarse a la entrada del
controlador de interrupciones

= El MicroBlaze puede gestionar hasta 32
fuentes de interrupcion

= Las funciones de atencion a la interrupcion
se escriben en C igual que otra funcion
cualquiera:

= void nombre(void *)

Controlador de
interrupciones
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| & linx Platform Studio - D:\T [Sys! mbly View] ==
% Fil= Edit Vi : ration  Debui _di‘ﬁ
3 &d | .
IDeaol lmealsDbx®|e 'IE”H|JIID=43@IZII@|IJELEI =T =Rl
1P Catalog Bus Interfaces Ports I Addresses | al #dd External Port | | part Filters
Name |Net IDirecﬁon |Range ICIass _"_l & By CD“”;’:?_;’”“E
Description | 2 version fips_nte_0_1rq =1 TNTERRLI : E e
C £ EDK Install £ INo Cornection -:-I I Unconnected
G- Analog i MB_Halted IMe Connection JEEt o] E}- By Class
[}~ Bus and Bridge E}' diimb i Clacks
Bk C_Iod<,_ Reset and Interrupt LEL i’;‘b Resets
- ¢ Clock Generator 3.02a dock_generate E-' —p‘i& Interrupts
+ ¢ Digital Clock Manager (DCM) 1.00.d dem_module R Others
- 7'r Processor System Reset Module 2.00.3 proc_sys_reset i el B - By Direction
----- .. 4 XPS Interrupt Controller 2.00.3 - intc B s Irputs
- Communication High-5peed [} Buttons 45t ?Lém';ts
- Communication Low-Speed [+ DIF Switches <8 T
- DMA and Timer [ [EDs 887t
- 4 Fixed Interval Timer L0La fit_timer - xos_inte 0
- 77 XPS Central DMA Controfler 2.0Lb ¥ps_central_dn Intr L to H: RS232 DCE Interrupts.., 1 [{C_NUM_INTR I... INTERRUI
: 'fr ¥PS Watchdog Timer 1.0La ¥ps_timebase_ Dxps_intc_0_Irg ~iao INTERRUI
W XPS TimerfCounter L.0Lb xps_timer T = .
B Debug | s Interrupt Connection Dialog i x|
[} General Purpose 10 5 i
& 10 Modules Potential Interrupt Connection(s) Connected Interrupt(s) Pririty
- Interprocessor Communication 3 | i : RS5232_DCE_Interrupt Low
[~ Memory and Memory Controller mdm_0:Interrupt ¥ps_timer_0_Interrupt 1
i EF-PCI Pt
Kl _>I_I |
Project I Applications TP Catalog I
; =] L
Console +0OF X
____________________________________ =] |
Done!
Ass:Lg'“ed Driver tmrctr 1.l1l.a for instance xps timer O }
. G:EDK:2137 - Peripheral xps_timer 0 is not accessible from any ] High ra.
xps_tlmer 0 has been added to the project
G:EDK:2137 - Peripheral xps_timer 0 is not accessible from any ] oK I Cancel | ra.
Ass:Lg'“ed Driver intc 1.1l1.a for inatance xpas intc O
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GESTION DE INTERRUPCIONES: CON CONTROLADOR

= Int Xintc_Initialize (Xintc *InstancePtr, ul6 Deviceld)

= Int Xintc_Connect(Xintc *InstancePtr, u8 Id, XinterruptHandler Handler,
void *CallBackRef)

= Int Xintc_Disconnect(Xintc *InstancePtr, u8 Id)
= Void Xintc_Enable (Xintc *InstancePtr, u8 Id)
= Void Xintc_Disable (Xintc *InstancePtr, u8 Id)
= Int Xintc_Start (Xintc *InstancePtr, u8 Mode)

= Int Xintc_Stop(Xintc *InstancePtr)
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GESTION DE INTERRUPCIONES : FLUJO DE ATENCION A LA
INTERRUPCION (CON CONTROLADOR)

Usar Program
INTR || it 0x000 0008 microblaze interrupt_handlar.c
__intermupt_handler(}
T - _
ek o8 _.-/.r E Xintc. DevicalnteruptHandier
OxD00 00 10 |  INTR handier rie: Deminsimerup-Endiax)
Lookup the "\ usar or peripharal
0x000 00 18 interrupt handler /’ interrupt handler
registerad with o cach active function
G—' the OS and jump interrupt. call
00000 20 . v
A toit. the registarad
intemupt
l\\_ _/" handler.
ME_InterruptVector
Tabla {
Xintc DevicelnterruptHandiar()
registerad with the L

HandlerTable |

Lisar or paripharal
intermupt handiers

registared with the
intermupt

controlier driver

0OS Layar

“Embedded System Tools Reference Guide”, Appendix B Interrupt Management. Xilinx
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GESTION DE INTERRUPCIONES : CODIGO

Tiint maini) | ~
7a

73 int count mod 3;

74

= (,;f Enable MicroBlaze Interrupts ‘\\
76 | microkblaze enahle interrupts():

7

73| /% Register the Timer interrupt handler in the wector table */
79 | ZIntce RegisterHandler (ZPAR XP3 TNTC 0O BAJEADDER,

(=1H] ZPAR KPS INTC 0O DELAY INTERRUPT INTER,

=i [EInterruptHandler] timer int handler,

=3 \\¥ (void ¥)ZPAR DELLY BAIELDDR) ; 4//
a3

g4 /% Initialize and set the direction of the GPIO conhected to LEDs */
55 EGpio Initialize(&gpio, XPAR LEDS SBIT DEVICE ID):

g6 EGpio_SetDatalirection(&gpio, LEDChan, 0):;

a7

“Embedded System Tools Reference Guide”, Appendix B Interrupt Management. Xilinx
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