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LX9 BSP

Adicion del Board Support
Package de la LX9 Microboard

e Descargar el paquete de recursos
avnet edkl2 4 xbd files.zip de la pagina de la
asignatura

e Descomprimir y copiar los ficheros extraidos a
<EDK>\board\ , donde EDK es la carpeta donde esta
instalado EDK.

e T[ras la copia debe haber una carpeta
<EDK>\board\Avnet en |la que se encuentren los
ficheros de las tarjetas de Avnet, en particular los de la
LX9 microboard (la que utilizaremos en la asignatura)
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Creacién del proyecto EDK

Kilinx ISE Design Suite 12.1

Accessories

ArranCamOS Chip5cope Pro
Xilinx Platform Studio e
(XPS) 1 2 1 -_ ﬁnﬁi-iiﬁ:{-P-la.tI&;:rrm Studio ZE!

@ Allinx Software Development Kit : |
Documentation T

| Tools

1 Atras




Creacion del proyecto EDK

Xilinx Platform Studio

Create new or open existing project

. @ Base System Builder wizard {recnmmended}lh
BSB i

[@ Blank XPS project

E Open a recent project

| Browse for More Projects... -

Browse EDK examples (projects) on the web here

OK || Cancel H Help

Elegimos Base System Builder Wizard



Creacion del proyecto EDK

Create New XPS Project Using BSB Wizard

New project

Project file

k

/home/hipolito/practica/system.xmp

Browse ...

Advanced options - optional (press F1 key for help)

Set Project Peripheral Repository Search Path

Browse ...

OK J| Cancel |

Seleccionamos donde se guardara el

proyecto




Creacion del proyecto EDK

Base System Builder

Welcome Board System Processor Peripheral Cache Application Summary

Welcome to the Base System Builder

This tool leads you through the steps necessary for creating an embedded system.
Select One of the Following:

@ | would like to create a new design
| would like to load an existing .bsb settings file (saved from a previous session)

Browse ...

Seleccionamos “l would like to create a new
design”




Base System Builder

Welcome Board System Processor Peripheral Cache Application Summary
|

Board Selection

Select a target development board.

Board

@ | would like to create a system for the following development board h SeleCCIOnar

Board Vendor [Avnet ¢] Ia tarjeta Lxg
Board Name [Avnet Spartan-6 LX9 MicroBoard = ] M ICrO boa rd
Board Revision [B = ]
| would like to create a system for a custom board

Board Information

Architecture Device Package Speed Grade
Use Stepping =

Reset Polarity =

Related Information

Vendor's Website

Vendor's Contact Information

Third Party Board Definition Files Download Website

The Avnet Spartan-6 LX9 MicroBoard utilizes a Xilinx Spartan-6 XC65LX9-2C5G324 device. The board is a USB-
stick form factor evaluation board that includes USB JTAG circuitry, Micron 512Mb LPDDR, Micron 128Mb multi-I/O
SPI Flash, 4 leds, 4-bit DIP switch, a Tl programmable clock chip, a 10/100 National Ethernet PHY, and a single-
chip Tl power management unit

More Info < Back l [ Next = l [ Cancel 10




Base System Builder

Welcome Board System Processor Peripheral Cache Application Summary
: ;

System Configuration

Configure your system.

——— @ Single-Processor System (' Dual-Processor System————————————— SG'GCClOnar

Select this option to create a design with a single Select this option to create a design with two .
processor. This Wizard will let you configure the processors. This Wizard will let you configure the “Sln Ie
processor, the peripheral set and some major types of the processors, the peripherals accessible g
configuration parameters for the peripherals. to the two processors and the peripherals shared by

the two processors. PrOcessor
k System”

Processor 1 Peripherals

R5232 GPIO

Shared Peripherals

Maifbox  Mutex

Frocessor 1 Peripherals

RS232 GFIO

Frocessor 2 Peripherals

DoR EMAC

< Back l [ Next = l [ Cancel 11




Welcome Board System

Processor Configuration

Configure the processor(s).

Base System Builder

Processor
T ——"

Peripheral Cache Application Summary

Reference Clock Frequency [EE.E?

¢lMHz

Processor 1 Configuration

Processor Type |MicmBIaze

L1

System Clock Frequency |EE.E'.|"

¢IMH2

Local Memory |E KB

L1

Debug Interface

Enable Floating Point Unit

More Info

L1

< Back H Next > ” Cancel

Configuracion
del
procesador
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Welcome Board

Peripheral Configuration

System
|

Processor

Base System Builder

Peripheral Cache

Application

Summary

To add a peripheral, drag it from the "Available Peripherals" to the processor peripheral list. To change a core

parameter, click on the peripheral.

Available Peripherals

Peripheral Names
|0 Devices
=- Internal Peripherals
i« xps_bram_if cntir
xps_timebase wdt
... Xxps_timer

Add =

< Remove

Processor 1 (MicroBlaze) Peripherals

Core

Core

Use Interrupt
DIP_Switch_4Bits

Core: xps_gpio
Ethernet MAC

Core: xps_ethernetlite
LEDs 4Bits

Core: xps_gpio
MCB3_LFDDR

Core: mpmc, Address Width: 13,..

SPI_FLASH

Core: xps_spi, C NUM_SS BITS: ..

USB_UART

Core: xps_uartlite, Baud Rate: 9...

dimb_cntir

Core: Imb_bram_if cntlr
ilmb_cntir

Core: Imb_bram _if cntir

Select All

Parameter

xps_iic

< Back l [ Next >

|| cancel

Configuracion
de los
periféricos
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Welcome Board System Processor

Cache Configuration

Select cache size and cache memory for processor(s).
Processor 1 (MicroBlaze) Cache

RAMs for large sized caches.

Instruction Cache
Instruction Cache Size -

Instruction Cache Memory

More Info

Base System Builder

Peripheral Cache Application

In MicroBlaze, caches are optional and configurable. Caches are implemented using FPGA LUTs for small caches or Block

Summary

Data Cache
Data Cache Size =
Data Cache Memory
< Back l [ Next > l | Cancel

Configuracion
de las
memorias
cache
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Welcome Board

Application Configuration

Example Applications
Application

System
- — |

Base System Builder

Processor Peripheral Cache Application

Configure the example applications. R‘

Option Value

f%:.gTest microblaze 0

Standard 10
Boot Memory

= Memory Test
-Instructions
. Data

= Peripheral Test
-Instructions
Data

“ Interrupt Vector

More Info

| USB_UART

Ak || AP

TestApp Memory_microblaze 0

[ ilmb_cntlr

AR || AP

[dlmb_cntlr
TestApp Peripheral_microblaze 0
| MCB3_LPDDR

| MCB3_LPDDR

Ak (| AR || A»

Summary

< Back H Next > H Cancel

Configuracion
de las
aplicaciones

Notese:
stdio = UART

Instruction y
data memory
= BRAMs o
DDR externa
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Welcome

Summary

System Summary
Cure Name
= Processor 1
L Xps_iic
- Xps_gpio
- xps_ethernetlite
- Xps_gpio
“ mpmec
‘- Xps_spi
xps_uartlite

File Location

Board

System

Instance Name

microblaz E_El'
CDCE913_I2C

DIP_Switch_4Bits

Ethernet MAC
LEDs_ 4Bits
MCB3_LFDDR
SPI_FLASH
USB_UART

- Imb_bram_if_cntir dimb_cntir
“ Imb_bram_if cntlr ilmb_cntlr

Processor

Below is the summary of the system you are creating.

Base Address

0x81600000
0x81420000
0x81000000
0x81400000
0x8C000000
0x83400000
0x84000000
0x00000000
000000000

Base System Builder

Peripheral

High Address

0x8160FFFF
0x8142FFFF
0x8100FFFF
0x8140FFFF
0x8FFFFFFF

0x8340FFFF
0x8400FFFF
0x00001FFF
0x00001FFF

Cache

Application Summary

Mapa de
memoria

= Dverall

- fhome/hipolito/practica/system.xmp

- fhome/hipolito/practica/system.mhs

- fhome/hipolito/practica/system.mss

- /nomey/hipolito/practica/data/system.ucf

- fhome/hipolito/practica/etc/fast_runtime.opt

- fhome/hipolito/practica/etc/download.cmd

- fhome/hipolito/practicafetc/bitgen.ut
+ TestApp Memory_microblaze 0
- Te estApp_Peripheral_microblaze_0

r’humEr'hlpulltufpractlcafsystem bsb

+ Save Base System Builder (.bsb) Settings File

Ficheros
fuente

(al repo del
tiron ;)

< Back H Finish H Cancel

Resumen
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The Next Step

What would you like to do next?

Configure drivers and libraries (Software Platform)
Download the design to the board and test it
Edit the test application(s) generated by BSB

@ Start using Platform Studiri

Remember my selection and don't show this again OK | | Cancel
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Q'Q,SIDan

S s % Ventana principal de XPS

:, Xilinx Platform Studio - /fhome/hipolito/practica/system.xmp - [System Assembly View]
& File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help ==
02 HI o[ e [ = 8 " G P X ® © o MR E R »l s > 8 i > WIE »Il o
Applications @O08® | 5, . (_,__ Bus Interfaces | Ports ] Addresses ] || Bus Interface Filters
Softwiare Frojects I;' FE'? Name Bus Name IP Type IP Version  |*||| = By Connection |
-7 Add Software Application Project... . dimb % Imb_vi0 1.00.a +| Connected
@ Default: microblaze_0_bootloop B Jr Imb_v10 1.00.a +|Unconnected
- Default: microblaze_0_xmdstub noE |l - mb_pib 7r plb_va6  1.04.a =- By Bus Standard
& % Project: Tesrthpp_Memnry_micmhl R e + microbla... ¥r microblaze 7.30.a LB
. B Processor: microblaze 0 _ A - % Imb_bram ¢ bram_bl... 1.00.a YiEEAD
Execu'table: f!l'lomefh|p0||t0!pract|cafTe { # dimb_cntlr ¢ Imb_bra... 2.10.b T I;SIL —
- Complier Options ; - ilmb_cntlr 4 Imb_bra... 2.10.b i I"t ;f'"" T‘””
B Sources o % MCB3_LP... Y mpmc  6.00.a ELEY A ; ace type
| o Tnetel: o & mdm_0 ¢ mdm 1.00.g YRS
=- ¥ Project: TestApp_Peripheral_micrc . R T o Jr xps_eth... 4.00.a « Masters
+ Processor: micmblaz'e_ﬂl ' & = DIP_Swit... 7r xps_gpio  2.00.a v MasFer Slaves
Execu'table: Iﬁome!h|pollt0fpract|cafTe w w LEDs 4Bits 7 xps_gpio  2.00.a ::-I‘Ia_ﬂomttorﬁ
5 g b e o % CDCE913... % xps_iic  2.03.a IS
- Sources . & SPI_FLASH Jr xps_spi  2.01b 1] e
- Headers o - USR UART e xos uart. 1012
4] [
Legend i
dMaster @Slave BiMaster/Slave B Target {Initiator d‘Connected lnconnected
T:?Productmn E’lLlcense (paid) IglLlcense (eval) %anal HP|e Production | %Beta E&Deuelopment
[4] | [ ] it Superseded Discontinued ~
roject Applications atalo . Design Summary ock Diagram stem Assem iew
@ Project | & App |4 IP Catalog| L Designs % |# Block D % | # System Assembly View 3¢
Console (=] [0 (& X
Copied shome/hipolitofopts/Xilinx/12.1/ISE_DS/EDK/data/xTlow/bitgen_spartanG.ut to etc directory ]

m‘:'ﬂARNING:EDK:iSE? - IPNAME:mpmc INSTANCE:MCB3_LPDDR - shome/hipolito/practicassystem.mhs line 192 - PARAMETER C_MEM_DM_WIDTH he
m‘j'rmRNING:EDK::LSET - IPNAME:mpmc INSTANCE:MCB3_LPDDR - /home/shipolito/practicassystem.mhs line 193 - PARAMETER C_MEM_DQS_WIDTH |
Generating Block Diagram to Buffer

fhomeshipolitosopt/Xilink/12,1/1ISE_DS/EDK/datasxml/xslscripts/ConvertEdwardversion.xsl

Generated Block Diagram SVG

k

(4] | 3
[E] Console |hﬁ Warnings ‘@ Errors ] 19




Secciones importantes

Console [+ [0 () (3]

Copied /shomeshipolito/optsXilinx/12.1/I5E_DS/EDK/datasxTlow/bitgen_spartan6.ut to etc directory =
m‘_{rIﬁRNING:EDK::LEE? - IPNAME:mpmc INSTANCE:MCB3_LFDDR - /fhomeshipolito/practicassystem.mhs line 192 - PARAMETER C_MEM_DM_WIDTH hz
PWWARNING:EDK:1557 - IPNAME:mpmc INSTANCE:MCE3_LPDDR - /home/hipolito/practicassystem.mhs line 183 - PARAMETER C_MEM_DQS_WIDTH |

Generating Block Diagram to Buffer

fhomeshipolitofopt/Xilink/12.1/15E_DS/EDK/datasxml/xslscripts/ConvertEdwardversion.xsl

Generated Block Diagram SWG

L4 |
Console |_ﬁ Warnings ‘o Errors ‘

Por la consola veremos los warnings y errores
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Secciones importantes

System Assembly View - Bus

- =\ Bus Interfaces
o [ o || Interfaces
EEBEB Name Bus Name IP Type IP Version
| || - [dIMD ' 4r Imb v10 1.00.a
|| iimb 17r Imb v10 1.00.a
P - mb_plb ir plb v46  1.04.a
ol ——w—|| ® microbla... 1r microblaze 7.30.a
31 e w- Imb_bram 4 bram_bl... 1.00.a
g 3 A = dimb_cntlr +¥r Imb bra... 2.10.b
g & ilmb_cntir <¢ Imb_bra... 2.10.b
o - MCB3 LP... 1r mpmc 6.00.a
@ || & mdm_0 ¥r mdm 1.00.g
@ || =- Ethernet... ¥ xps_eth... 4.00.a
° = DIP_Swit... 1r Xps_gpioc 2.00.a
e #- LEDs_4Bits +r xps_gpio 2.00.a
@ - CDCF913... Tr xps_iic 2.03.a
9 - SPlI_FLASH 1r Xps_spi 2.01.b
@ - USB_UART ¥r xps_uart... 1.0l.a
-clock_ge... 1r clock ge... 4.00.a
L DrOC_SYS... 1r proc_sys... 2.00.a
Legend -

lMaster @slave liMaster/Slave B Target {Initiator @ Connected JUnconnected
TrProduction [llicense (paid) (ElLicense (eval) Local sPre Production R2Beta #4Development

1 Superseded D|scuntlnued
3@@ Systemn Assembly View g? 21

px Design Summary . b= 4 |@- Block Diagram




Bus Interfaces @i Addresses ]

Secciones importantes

System Assembly View - Ports

[.43.}!, Add External Port

Name Net Direction Range 2
=-iExternal Ports

fpga 0 _USB_UART_RX pin [fpga_0 U... 3 |I =2 |

fpga_0_USB _UART_TX pin (fpga_0 V... 3 JO > |

- fpga_0_LEDs 4Bits GPIO _IC_O pin fpga O L... $]O + | [0:3]

E fpga_0_DIP Switch _4Bits GPIO 10 | pin (fpga_0 D... 3 I =) [0:3]
fpga 0 SPl_FLASH SCK pin [fpga_0 S... 7 [I0 > | m
fpga 0 SPI_FLASH MISO pin (fpga_0_S... ¥ IO > |

- fpga_ 0 SPI_ FLASH MOSI _pin [fpga_0 S... 7 [I0 il

- fpga_0_SPI_FLASH_SS_pin [fpga_0 S... = |10 =
fpga 0 SPI_FLASH SPI HOLDn pin [net vcc = |0 =3
fpga 0 SPI_FLASH SPI Wn pin [net vcc £ ]0 |

- fpga_0_MCB3_LPDDR_mcbx_dram_addr_pin [fpga 0 M... ¥ |O x> |[12:0]

- fpga_0_MCB3 LPDDR_mcbx_dram_ba_pin [fpga_0 M... 3 |O =) 11-:0]
fpga_0_MCB3_LPDDR_mcbx_dram_ras_n_pin  |[fpga_0_M... ¥ |O > |
fpga_0_MCB3_LPDDR_mcbx_dram_cas_n_pin [fpga_0_M... 3 |O > |

- fpga_0_MCB3_LPDDR_mcbx_dram_we_n_pin [fpga_0 M... $ |O ==

.. fpga_0_MCB3_LPDDR_mcbx_dram_cke_pin [fpga_ 0 M... 3 |O =2
fpga 0 MCB3 LPDDR mcbx _dram clk_pin [fpga_ 0 M... 3 |O = B

L4] [ [+]

Legend

lMaster @Slave BMaster/Slave B Target {Initiator iCunnected Jnconnected
'i::L'Pruductmn @License (paid) (lLicense (eval) Local 2&Pre Production B3 Beta B¥Development

(1 Superseded Discontinued
. . — 22
)4 | & System Assembly Vie

= Design Summary Block Diagram




. ]
Bus Interfaces | Ports

Secciones importantes

System Assembly View - Addresses
(mapa de memoria)

[ i Generate Addresses

Instance Base Name Base Address High Address Size Bus Interface(s Bus Name Lock
| E-imicrablaze_0's Address ... :
' dimb_cntir C_BASEADDR 0x08000008 0OxBOB01FFF |[8K % |SLMB dimb
_ - ilmb_cntir C BASEADDR 0x00800008 OxB0B01FFF (8K $ |SLMB ilmb
: - Ethernet MAC C_BASEADDR 0x81000008 @©x8180FFFF [64K % |SPLB mb_plb
' .- LEDs_4Bits C_BASEADDR 0x81400088 ©xS140FFFF [B4K % |SPLB mb_plb

DIP Switch_4Bits C_BASEADDR 0x81420000 0xS8142FFFF (64K % |SPLB mb_plb
_ - CDCE913 12C C BASEADDR 0x81600000 0Ox8160FFFF [64K % |SPLB mb_plb
| . SPI_FLASH C_BASEADDR 0x83400000 ©xS340FFFF [64K % |SPLB mb_plb
' - USB_UART C_BASEADDR 0x84000000 0xS400FFFF (64K + |SPLB mb_plb

mdm_0 C BASEADDR 0x84400000 0x8440FFFF (64K % |SPLB mb_plb

- MCB3_LPDDR C MPMC BA... O9x8C000000 OxBFFFFFFF [64M 3 | :SPLBO

L2 [
”L]é'gend

diMaster @Slave diMaster/Slave #Target {Initiator @ Connected WUnconnected
YrProduction (SlLicense (paid)

A Superseded

Discontinued

= Design Summary

&ILicense (eval)

X[®

Block Diagram

E'%aL::u::.aI “sPre Production :@Beta EiDevelopment

mstem Assembl@

23



Secciones importantes

. Project: Ficheros de
j--"jm,;'g;:ﬂ;stem & configuracion y opciones
| Uce Rl aetatoystemiict del proyecto

iIMPACT Command File: etc/download.cmd
- Implementation Options File: etc/fast runtime.opt
- Bitgen Options File: etc/bitgen.ut
Pru;e:t Options
- Device: xcbslx8csg324-2
- Netlist: TopLevel
- Implementation: XPS (Xflow)
- HDL: VHDL
- 5im Model: BEHAVIORAL
= Design Summary

@ Applications |® IP Catalog 24




Secciones importantes

Applicstione =0s Applications:
Software Projects
b |£|Add Software Application Project...
- ¥ Default: microblaze_0_bootloop Apl ICaCloNeEsS
- ¥ Default: microblaze_0_xmdstub

— ¥ Project: TestApp_Memory_microblaze_0 SOftwa re,

- [+ Processor: microblaze_0

- Executable: fhome/hipolito/practica/TestApp_Memory_microblaze_0/executable.elf COd IgOS
- [#- Compiler Options

— Sources fuente y

- fhomefhipolito/practica/TestApp_Memory_microblaze_0/src/TestApp_Memory.c

.. Headers

= ¥ Project: TestApp_Peripheral_microblaze_0 OpCIOneS de
- Processor: microblaze_0 .

- Executable: /home/hipolitofpractica/TestApp Peripheral_microblaze 0/executable.elf CompllaCIOn
+ Compiler Options

+- Sources

+- Headers

[1| /—\

= ' 25
4 Project % Applications % IP Catalog




0
N s

IP Catalog

Secciones importantes

Description
- £ EDK Install

|

o e < e B S 5 = e <

Analog
Bus and Bridge
Clock, Reset and Interrupt

- Communication High-S5peed

Communication Low-5peed
DMA and Timer
Debug

- General Purpose 10

10 Modules
Interprocessor Communication
Memory and Memory Controller

- PCI
- Peripheral Controller

Processor
Utility

.- Global Peripheral RepositoryQ
- Project Local pcores

IP Version

IP Type

Status

(e (O (&) ()

|IP Catalog:

e Catalogo de

[4]

@ Project ] #  Application

(; IP Catalog i>

IP cores
(periféricos)
para
Microblaze
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Xilinx Platform Studio - /fhome/hipolito/practica/system.xmp - [Design Summary]

L File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help @
D2 EJ DO F s DO X® 9o BNRMWOPE »H-@F>M>»W>» B> »F>»
?I"I::q:atalog = (& & = Design Overview (=] | system Project Status N
aesmptmn - S ar o = :;;:j.ect system.xmp LT:::I:-mEI'IthiDH New
= £ EDK Install : :
! @ Module |system = Errors:

- Analog @

e O st amwanns:  Afi@adimos un GPI1O

2 Communication High-5peed
- Communication Low-Speed ud B —

- DMA and Timer D deSde eI IP Catalog

e # o 3
= General Purpose 10 [

- XPS Reports
- Interprocessor Communication : i L
'T_. Memory and Memory Controller U
= PCI View IP Modifications (Change Log)
- Peripheral Controller View PDF Datasheet
v Processor 1ge Filtering
- - Utility Make This IP Local mmary Conte —
- Global Peripheral Repository0 onow-crock neport -
‘- Project Local pcores Show Failing Constraints Log File
Show Warmings BitInit Log
Show Errors File
KIN : L pu———— M _____________|llsvstem | | 1
'# Project ‘ 4 Applications ((# |P Catalog | £ Design Summary 3 | # Block Diagram 3¢ ‘ # System Assembly View 3¢
Console =0 E

Copied /home/hipolito/opt/Xilinx/12.1/ISE_DS/EDK/data/xflow/bitgen_spartan6.ut to etc directory

P WARNING:EDK:1557 - IPNAME:mpmc INSTANCE:MCB3_LPDDR - /home/hipolito/practica/system.mhs line 192 - PARAMETER C_MEM_DM_WIDTH he
PWARNING:EDK:1557 - IPNAME:mpmc INSTANCE:MCB3_LPDDR - /fhome/hipolito/practicassystem.mhs line 193 - PARAMETER C_MEM_DQS_WIDTH !
Generating Block Diagram to Buffer

fhomeshipolitofopt/Xilinx/12.1/I5E_DS/EDK/datasxml/xslscripts/ConvertEdwardVersion.xsl

K | D

[ Console | 1\ Warnings |@ Errors |




Creacion de un periférico GPIO

Que esté en
‘Unmapped
[ & Generate Addresses Add resses,

r— Bus Interfaces Ports Addresses

‘Instance Base Name  Base Address High Address 5Size Bus Inte Slgnlflca que no
: '=:5--§'__:_'_|j1'icmblaze_d;5 Address ... ’ .
| dimb_cntir C_BASEADDR 0x00000080 Bx80001FFF (8K sse  €Sta accesible en
| - -ilmb_cntlr C_BASEADDR 0x00800808 0xB0001FFF [BK % |SLMB

Ethernet MAC C_BASEADDR 6x81000000 0x3100FFFF (64K * |SPLB el mapa de
. .- LEDs_4Bits C BASEADDR 0x81400000 ©xB8140FFFF (64K % |SPLB .
| - DIP_Switch_4Bits C_BASEADDR 0x8142080080 0x8142FFFF [G4K + |SPLB memaoria

.. CDCE913_12C C BASEADDR 0x81600808 0x8160FFFF [B4K % |SPLB

SPI_FLASH C_BASEADDR 0x83400000 0x8340FFFF |[64K % |SPLB
f - USB_UART C _BASEADDR 0x84000000 ©xB400FFFF (64K % |SPLB
' . mdm_0 C_BASEADDR 0x844000080 0xB440FFFF [6G4K $ |SPLB

C_MPMC_BA... 6x8C000000 OxSFFFFFFF [64M < |:SPLBO

nmapp;d Addresses

SPLB (or any
other bus)
;"[:Lgend | =

BMaster #Slave diMaster/Slave Target {Initiator ﬂCunner:tf_:d JUnconnected B
'ﬂfPruductiun @License (paid) License (eval) E%}L.::u::al i=nPre Production ﬁ%ﬂeta ElDevelopment
i Superseded Qis:_:n_ntinued 29

= Desig.n Summary §:€|@ Block Diagram 3£ |4 System Assembly View 3¢




Xilinx Platform Studio - /fhome/hipolito/practica/system.xmp - [System Assembly View]

@FIE Edit VWiew Project Hardware Software Device Configuration Debug Simulation Window Help @

D ,'_} Lj I_.'j.‘-: = m ﬁ dah x ® 5 o iy o @ B =:-88 » B o= - B » » »wi E »ilE =
1P Catalog m @ @3 PLL Bus Interfaces _|) Ports | Addresses l Bus Interface Filters
ﬂ-;.ﬁ;‘; I o -

!‘é EI I;' Name Bus Name IP Type IP Version = By Connection
Descnptmn - : , - . - [«|Connected
EDK Install | || - dfMIB Jr Imb_vi0 1.00a

E Anam”S a o[ - ilmb Jr Imb_vio

S Boe s Bridgl | m——| - «eovie  Renombramos el

i - —w—|| ® microblaze 0 1r microblaze

#- Clock, Reset & f G e

: . kg ; - Imb_b b bl...

& Communicatid| | 1 & | lmbbrem xeembl. UEevo periférico...

% Communicatit i e SRR O el b

DMA and Ti g #-ilmb_cntr 1r Imb_bra...

< DebU:" 2 & || » McB3 LPDDR Y mpmc

L ; =

. o General Purpc | (- mdm_0 ¥r mdm

— XPS Ge = - Ethernet_MAC 1r xps_eth...

= 10 dules »—— || = DIP_Switch_4Bits 1r Xps_gpio

ik > ; — s _gpio

&+ Interprocessol | T . -

e Memn;ry and M : ‘: s kenadl M- =

e | ~—__SFLE

e o——— || = CD T Xps_iic
EE"P'“E'_“" Coly & % SPI_FLASH e S

iy UTIC:’SS” o || m USB_UART 4 xps_uart... 1.01.a

5 I:;I b IIIPF heral clock_generator_0 1r clock_ge... 4.00.a
Prcc:jeact L?:sl E:’ .. proc_sys_reset 0 1 proc_sys... 2.00.a

Legend

WMaster #Slave diMaster/Slave B Target {Initiator #Connected JUnconnected

YrProduction Bllicense (paid) BLicense (eval) |%‘éL.::u::;—.n ifpre Production B2Beta EDevelopment
[a] ] |#| & Superseded Discontinued

... | & p Cat...E - = Design Summary 3¢ ‘é Block Diagram

P4 @ System Assembly View 3

Console (= [0 (F) (X
Generated Block Diagram SVG

m‘_»,'n-IARNING:EDK::LEE? - IPNAME:mpmc INSTANCE:MCB3_LPDDR - shomeshipolitospracticassystem.mhs line 192 - PARAMETER C_MEM_DM_WIDTH hs
PWARNING:EDK:1557 - IPNAME:mpmc INSTANCE:MCB3_LPDDR - /home/hipolito/practicassystem.mhs line 193 - PARAMETER C_MEM_DQS_WIDTH !
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Xilinx Platform Studio - /fhome/hipolito/practica/system.xmp - [System Assembly View]

@ File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help @
D I-} Lj |_,'J.E' = m @ pa : 4 -\El 5 o M o @ Fl = E:I;E » @ Pt =L e » »wi E »ilE =
IPCatalog 5 0@ ® PLL @ Bus Interfaces | Ports | Addresses l Bus Interface Filters
=® = e :
e !‘é EI I;' Name Bus Name IP Type IP Version = By Connection
Desenption ' : 100 .+ | Connected
= E EDKInstall p—— L % Jeb vl 100
| & Analog peeeeee | || - ilMD ¥ Imb vi0
1+ i 1
__ ——|| -mopio «evvis Y |0 conectamos al
e - —w—|| ® microblaze 0 1r microblaze
- L i E I ,' |
#- Communicatit P T Efmb_bram W bran bl : bUS plb
. Communicatit E 1 = dimb_cntir ir Imb bra... |
DMA and Ti L H- ifmb_cntir 1r Imb_bra...
DebU:" 2 & || = MCcB3 LPDDR Jr mpmc
1+ 1 i
=- General Purpc . !'Jéf}mdm—ﬂ . B
~= 9 || ®- Ethernet MAC 1r xps_eth...
= || ¥ DIP_Switch_4Bits 1¢ xps_gpio
Interprocessol "'" Q'LEDS 4515 ¥ Xps_gpio
- Memory and } ----- - gpio_keypad 1r xps_gpio
5. PCI | : Mo Connection
s o———|| = CDCE913 12C , IS_iic
B PE"P eral Lot ; Il SPI_FLASH Mew Connection )s_spi ‘
iy Ufl'?fssm o || @ USB_UART O)s_wart... 1.01a
? I:;I B IIIPF P - clock_generator_0 ™ clock _ge... 4.00.a
Prcc:jeact L?:sl E:’ .. proc_sys_reset 0 1 proc_sys... 2.00.a
Legend i
dMaster #5lave dMaster/Slave B=Target {Initiator @ Connected JUUnconnected
_ T Production [ElLicense (paid) BLicense (eval) |%‘éL.::u::;—.n ifpre Production B2Beta EDevelopment
[4] | |#| & Superseded Discontinued N
c..| &P Cat...E £ DesignSummary X ‘@ Block Diagram % | # System Assembly View 3
Console - () () () ()

Generated Block Diagram SVG

P WARNING:EDK:1557 - IPNAME:mpmc INSTANCE:MCB3_LPDDR - /home/hipolito/practica/system.mhs line 192 - PARAMETER C_MEM_DM_WIDTH he
PWARNING:EDK:1557 - IPNAME:mpmc INSTANCE:MCB3_LPDDR - /home/hipolito/practicassystem.mhs line 193 - PARAMETER C_MEM_DQS_WIDTH !
m‘_{rIARNING:EDK:ziE? - Peripheral gpio_keypad is not accessible from any processor in the system. Check Bus Interface connections ar
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| Console |L Warnings ‘o Errors ] 31




Xilinx Platform Studio - fhome/hipolito/practica/system.xmp - [System Assembly View]

@Fle Edit View Project Hardware Software Device Configuration Debug Simulation Window Help @
D I-} Li |_,'j.4-: hi Ej @ an b4 El 5 o M o @ > % > @ 3 = EEOH o @ E = E »:F =
_IP Catalog =@ & ® L {_-; Bus Interfaces I Ports ‘ Addresses l Bus Interface Filters
's!-;lf-'li": = S -
/ l'él'l Name Bus Name P Type IP Version = By Connection
Descnptmn : ! ! . ¥l Connected
EL e EDRnatall - dimb fr Imb_v10 1.00.a
= ’f AHEIDSE a ~ilmb Jr Imb_v10 1 _
| i
T -~ mb_plb «eobws 1 5@ puede apreciar que
j__; LT #- microblaze 0 vr microblaze I ,
e : - Imb_b bram_bl... I
= Communicati R = em bl 2 ggta conectado al bus
e icati # dimb_cntir vr Imb bra... :
-‘_' D;:ﬂn;mu;l;:‘_-l : - ilmb_cntir ¢ Imb _bra... :
Dth:” i % MCB3_LPDDR < mpmc ¢
"— General Purpc i-'?'"mdm—ﬂ % mdm |
e XPS Go =+ Ethernet MAC +r xps_eth... ¢
510 Modules - DIP_Switch_4Bits 1r Xps_gpio :
j- Interprocessol rf LDy i . xps_gplo
- re—— = gpio_keypad Tr Xps_gpio
i ~ SPLB mb plb B3
: > o 1|l O- CDCE913 (2C Tr Xps_iic :
o +l fﬁf FLASH ] +r xps_spi i
i THIE o || = USB_UART ¥r xps_uart... 1.01.a
: él b IIIPY heral clock_generator_0 vr clock_ge... 4.00.a
Pr::jeact Lf:lzsl s:n “ proc_sys_reset 0 1r proc_sys... 2.00.a
Legend

diMaster #5lave diMaster/Slave B Target {Initiator @ Connected W Unconnected
I:%‘éL-::ucal Zipre Production A%Beta Efpevelopment

Production License (paid) License (eval)
ENT |} it Superseded Discontinued —
C.. & 1p Cat...m . Design Summary ¢ ‘@ Block Diagram % @ System Assembly View 3

Console

TWARNING: EDK:1557
I WARNING: EDK:2137
PWARNING:EDK:1557
*WARNING:EDK:1557

[ [
| [E] Console |_ﬂ Wammgs ‘@Ermrs ]

- | S P0EX
IPNAME :mpmc INSTANCE:MCB3_LPDDR - fhomeshipolitofpractica/system.mhs line 193 - PARAMETER C_MEM_DQS_WIDTH
Peripheral gpio_keypad is not accessible from any processor in the system. Check Bus Interface connections ar
IPNAME :mpmc INSTANCE:MCB3_LPDDR - shomeshipolitospracticassystem.mhs line 192 - PARAMETER C_MEM_DM_WIDTH hz
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Xilinx Platform Studio - /fhome/hipolito/practica/system.xmp - [System Assembly View]

# File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help

D -} _ 5 = B.j Eﬁ a5

P Catalog @@ ® 5 Bus Interfaces | Ports
e '

Instance
Descnptmn
: = mlcmblaze 0's Address .
=- £ EDK Install
- dlmb_cntlr
{ 15__r- Analog -
o B d Brid - ilmb_cntlr
iinedullabioke _ Ethernet MAC
e rarr ]| | LED< dhiis
= szmg:gt:: . DIP_Switch_4Bits
[+ ;
; - CDCE913_12C
+ EM; and Time . SPI_FLASH
s - USB_UART
= General Purpc mdm_0
- 10 Modules . Sche: JUDR
H— Inferpracessol = Unmapped Addresses
+
keypad
{ & Memory and b gpio_keyp

En el desplegable indicamos el tamano
gue queremos. No necesitamos mucho:
el GPIO tiene tiene pocos registros
iInternos por lo que necesita pocas
direcciones de memoria. (En las

posiciones restantes hasta 512 se

repiten los registros)

ElEE
xX ® 5 o M o @ Fl = E:I;E 3 @ Pt =L e @ ¥ »wi E »ilE =
Addresses | [ﬁGenerateAddresses |
Base Name Base Address High Address Size Bus Interface(s Bus Name Lock
u
C_BASEADDR Bx00000000 OxBOEB1FFF SLMB dimb
C_BASEADDR 0x00000000 ©x00081FFF WSLMB iimb
C BASEADDR 0x81988808 Bx8lB0FFFF 1K ; SPLB mb_plb
C_BASEADDR 0x8148686000 0xB8l40FFFF 2K SPLB mb_plb
C_BASEADDR 0x81420000 ©xS8142FFFF SPLB mb_plb
C_BASEADDR 0x81600008 0x8160FFFF 4K SPLB mb_plb
C BASEADDR 0x834090000 0OxB340FFFF 8K SPLB mb_plb
C_BASEADDR 0x840060000 0OxB4B00FFFF 16K SPLB mb_plb
C_BASEADDR 0x84400000 ©xS440FFFF SPLB mb_plb
C_MPMC_BA... 8x8C000008 ©x8FFFFFFF | 32K :SPLBO
BAK
C_BASEADDR 128K Mot Connected mb_plb
256K
512K
1M
B D
o AM
8M
ta
16M
ste 32M iew 3%
| & | EO8®
e 128M 193 - PARAMETER C_MEM_DQS_WIDTH I«
i 256M Check Bus Interface connections ar
YE 519M 192 - PARAMETER C_MEM_DM_WIDTH he
iy G 193 - PARAMETER C_MEM_DQS_WIDTH
| s D
4G
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Xilinx Platform Studio - /fhome/hipolito/practica/system.xmp - [System Assembly View]

@FIE Edit VWiew Project Hardware Software Device Configuration Debug Simulation Window Help
D I} :__' & = Bj Eﬁ ah 4 -.EI 5 o E"}:'E o @ Fl = E:I;E » @ Pt =L e @ ¥ »wi E »ilE =
IP Catalog = .@.@ ; Bus Interfaces | Ports | Addresses | [ & Generate Addresses ]
_u"+ = =
T Instance Base Name Base Address High Address Size Bus Interface(s Bus Name Lock
Descnptmn T : = i dl
e =-imicroblaze 0's Address ... |
CE EDE il ~dimb_cntir C_BASEADDR 6x00800000 ©x80001FFF (8K = |SLMB dimb
Snzlo) - ilmb_cntlr C_BASEADDR 0x006000060 ©x@0001FFF 8K = |SLMB ilmb
| g'l‘:c:”:;s';fz - gpio_keypad C_BASEADDR 6x00000000 0xP0BOOLFF 512 B SPLB mb_plb ]
T - Ethernet_MAC C_BASEADDR 0x81000000 ©xS8108FFFF (64K 2 |SPLB mb_plb
£ S CAN ol . LEDs_4Bits C_BASEADDR 0x814600060 0x8140FFFF (64K * |SPLB mb_plb
REomMNGalh - DIP_Switch_4Bits C_BASEADDR 0x814200060 ©x8142FFFF (64K = |SPLB mb_plb
DA and Tim . CDCE913 12C C_BASEADDR 6x81600080 ©x8160FFFF (64K = spLs mb_plb
i - SPI_FLASH C_BASEADDR 0x83400000 ©x8340FFFF (64K 3 |SPLB mb_plb
£ LEHEIS i - USB_UART C_BASEADDR 0x84000008 Ox8400FFFF (64K * |SPLB mb_plb
- mdm_0 C_BASEADDR 0x84400000 0xB440FFFF [4K 3 |SPLB mb_plb
-~ MCB3_LPDDR C_MPMC_BA... 9x8C008000 OxBFFFFFFF [B4M = | :SPLBO
- Interprocessol

Ahora aparece en el mapa de memoria de microblaze, pero nos
da errores porque el baseaddr 0x0 solapa con las memorias de
datos e instrucciones

c..|®Ip Cat...lﬂ

= Design Summary

X |® Block Diagram

# | ¥ System Assembly View 3@|

Console

QERRDR :EDK:1519

ERROR:EDK:1519
ERROR:EDK:1519

QERRDR :EDK:1519

=0 E X

INST:d1lmb_cntlr BASEADDR - HIGHADDR : 6860808008 - 8x08081FFF and INST:gpio_keypad BASEADDR-HIGHADDR:GOQEAREQ0E-0x
INST:ilmb_cntlr BASEADDR-HIGHADDR:@QQQQQE00Q0-0XQEQ0LTTT and INST:gpio_keypad BASEADDR-HIGHADDR:GQOQQ0QQ00Q0-0x
INST:gplio_keypad BASEADDR-HIGHADDR:GQOEAQEREMQE-0xER0001TT and INST:dlmb_cntlr BASEADDR-HIGHADDR:GQQEAQERQM0Q0-0x
INST:gpio_keypad BASEADDR-HIGHADDR:GQEQQRAREOMEE-0xEOEELTT and INST:ilmb_cntlr BASEADDR-HIGHADDR:GOQCEAQEE000-0x

Kl I

[+]

|| Console |_ﬁ Il.r."kl.’Elmii'{gs ]@ Errors ]
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# File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help EEIE
D I_} :__ = | m Eﬁ o . 4 -E' 5 o {'}ﬁ o @ Fl = E:I;E 3 @ Pt =L e @ ¥ »wi E »ilE =
_IP Catalog = O & X {:; Bus Interfaces | Ports Addresses | [ﬁGenerateAddresses ]
o) .
.:.I;E.-:scﬁption Instance Base Name Base Address High Address Size Bus Interface(s Bus Name Lock
& & EDK Install =-microblaze_0's Address ... - -
G -~ dimb_cntlr C_BASEADDR 0x66000000 Ox0OOR1FFF [BK % |SLMB dimb
S nalog = - ilmb_cntr C_BASEADDR 0x006000060 ©x@0@01FFF 8K = |SLMB ilmb
it Bits, nd Brkdg - Ethernet MAC C_BASEADDR 6x81000060 ©xS100FFFF (64K = |SPLB mb_plb
lock; Reost @ - LEDs_4Bits C_BASEADDR 0x81400000 0x8148FFFF (64K = |SPLB mb_plb
£ AN pG oy - DIP_Switch_4Bits C_BASEADDR 0x81420000 0x8142FFFF (64K = |SPLB mb_plb
ERCanmaicaly - CDCE913_I2C C_BASEADDR 0x816000060 ©xS8160FFFF (64K = |SPLB mb_plb
- DAL &) Tims ~ gpio_keypad C _BASEADDR 6x81700080  ©x817001FF 512
g - SPI_FLASH C_BASEADDR 0x83400000% ©x8340FFFF (64K = |SPLB mb_plb
i - USB_UART C_BASEADDR 0x84000000 Ox8400FFFF (64K = |SPLB mb_plb
- mdm_0 C_BASEADDR 0x84400000 0xB440FFFF [4K 3 |SPLB mb_plb
i :St:"r‘;‘r’;‘f;sm . MCB3_LPDDR C_MPMC_BA... 0x8C000000 ©xSFEEEEFF  [64M = :SPLBO

Asignamos una direccion base tal que el rango de direcciones
(desde direccion base hasta direccion base + tamafo) no solape
con ningun otro elemento ya existente en el mapa de memoria

.| SIp Cat“‘lﬂ | £ Design Summary pco ]@ Block Diagram # | ¥ System Assembly View 3¢ |

Console (= [0 (F) (X
QERRDR:EDK::IE:LQ - INST:gpic_keypad BASEADDR-HIGHADDR:QEEEQEEEQ0-G@xXEEARAELTT and INST:dlmb_cntlr BASEADDR-HIGHADDR:G@RRGEEAEEEE-GX
QERRDR:EDK::lEiQ - INST:gpio_keypad BASEADDR-HIGHADDR:@QEQEQCQ0Q0-OxXECEAEQ1TT and INST:ilmb_cntlr BASEADDR-HIGHADDR:QQACEQCEQEE0-0x
!“_\'L-IARNING:EDK::LSS? - IPNAME:mpmc INSTANCE:MCB3_LPDDR - fhomeshipolitospracticassystem.mhs line 192 - PARAMETER C_MEM_DM_WIDTH hs
m‘_{rIARNING:EDK:iSE? - IPNAME:mpmc INSTANCE:MCB3_LPDDR - fhomeshipolito/fpracticassystem.mhs line 193 - PARAMETER C_MEM_DQS_WIDTH |

] | [ ]
[E] Console |_ﬁ Warnings ]@ Errors ] 35




Xilinx Platform Studio - /home/hipolito/practica/system.xmp - [System Assembl

# File Edit View Project Hardware Software Device Configuration Debug Simulation Window H
X ® v o f ol B 3

O & H & B ey
_IP Catalog =@ & _ ;
o @) ()
SR LMM
B M
Description EBB :Elr;:e -
= £ EDK Install . 2 r:"b
. = Analog e —lll i
us and Bridg - '_PM .
rpiEEe e | W || SRR e
i 11 1ls wl- Imb_b
- Communicatic P T : dTmB Eif;r
+ Communicatit : ‘ @< +| s
nam | * || = mc3 Leoor
@ - mdm_0
= General Purpc ‘ G Ehermet MAL

#- 10 Modules
- Interprocessol
#- Memory and b

% LEDs_4Bits
[ gpio_keypad

I

. - SPLB
Rl - CDCE913_12C
- Peripheral Cor . SPI_FLASH
- Processor USB_UART

#- Utility - clock_generato

Bus Interfaces | Ports | Addresses l

w- DIP_Switch_4Bits

. Global Peripheral

e Project Local pco i

Legend

dMaster #Slave diMaster/Slave B Target €I

{?Prnductinn @License (paid) @License(
[a] ] |#| & Superseded Discontinued -
X [&

c & \p Cat...E - | & Design Summary

Console

Ahora que tenemos
el GPIO conectado

Bt

Bus Name IP Type

+r Imb_v10
1r Imb v10
1r plb_v46
1r microblaze
Tr bram bl...
1r Imb bra...
1r Imb_bra...
Tr mpmc

1r mdm

1r xps_eth...
Tr Xps_gpio
1r Xps_gpio

e Tt

Driver: gpio v3 00 a 3

Delete Instance

Make This IP Local

IP Ver

1.00.2
1.00.2
1.04.3
7.30.2
1.00.3
2.10.
2.10.k
6.00.2
1.00.¢
4.00.2
2.00.2
2.00.2

al microblaze
hacemos click
derecho ->
Configure IP ...

a No os olvidéis de
“View PDF
Datasheet”

Devel

Assembly View 3¢ |

=IO E X

PWARNING:EDK:1557 - IPN.AI"'I.E:mme INSTANCE:MCE3_LPDDR - fhomeshipolito/practicassystem.mhs line 193 - PARAMETER C_MEM_DQS_WIDTH r

Generating Block Diagram to Buffer

fShomeshipolitofopt/sXilinx/12.1/I5E_DS/EDK/datasxml/xslscripts/ConvertEdwardversion. xsl

Generated Block Diagram SVG

Kl I

|| Console |_ﬁ .W.‘Elmiﬁ-gs ]@ Errors ]




= XPS Core Config - gpio keypad - xps gpio v2 00 a ks

User | System Buses ]

Channel 1 GPI0 Supports Interrupts

Channel 2

Enable Channel 2

Este menu es bastante auto-explicativo:
e Soporte para interrupciones
e Habilitar canal 2 del GPIO

oK H Cancel H Help l 37




- XPS Core Config - gpio keypad - xps gpio v2 00 a [:} »

User | System | Buses ] [H”T-E_] [E]
Common
GPIO Data Channel Width |32 =
Channel 2
Channel 1 Data Out Default Value Bx00000000
Channel 1 Tri-state Default Value BxFFFFFFFF
Channel 1 is Input Only |FALSE ¢ |
Configuramos:
e Anchura del GPIO
e Valor de salida / triestado por defecto
e Siel canal 1 es solo entrada
DK H Cancel H Help l 38




- XPS Core Config - gpin_keypad - Xps_gpio v2 00 a [:} »

User | System | Buses | [HDL | IL%' [‘:3
Common
Channel 1 || GPIO2 Data Channel Width l =]

Channel 2 Data Out Default Value

Channel 2 Tri-state Default Value

1k

Channel 2 is Input Only

e Este menu esta ‘grayed out’ si no hemos habilitado el

Canal 2
e La configuracion mas sencilla si necesitamos entradas

y salidas es usar un canal solo para las entradas y otro
soOlo para las salidas

[ OK “ Cancel l! Help l 39




+ Bus Interfaces | Ports | Addresses

Name MNet Direction Range
| = External Ports
+- dimb . _
voperrre El periférico GPIO tiene por un lado el PLB
#- mb_pib y por el otro los pines de E/S de proposito
- microblaze 0
Imb bram general -
dimb_cntlr e _|O_I|:Salo Input
ilmb_cntir . z
+ MCB3 LPDDR e |O O:Sdlo Output. | |
- mdm_0 e |O: Input/Output (bidireccional)
f- Bthemet MAC e |O T: Triestado (afecta ala
+- DIP Switch 4Bits - .
5. LEDs 4Bits bldlreCC|onaI)
- gpio_keypad
GPIO_IO | [No Connection 3 |I [0:(C_GPIO_WIDTH-1)]
GPIO 10 O (No Connection % |0 [0:(C_GPIO_WIDTH-1}]
GPIO 10 T (No Connection % |0 [0:(C_GPIO_WIDTH-1}]
GPIO 10 (No Connection 5 | IO [0:(C_GPIO_WIDTH-1)]
- CDCE913 12C
+- SPI_FLASH
M LARY Por ahora estos pines estan sin conectar a
+- clock_generator 0
+- proc_sys reset 0 nada 40



'roject Hardware Software Device Configuration Debug Simulation Window Help

[Le=tf =20 | RS

& Bj Eﬁ dh x ® D ol g",‘:") o @, » EIE » E » - N o @ » wE E »:iE w
@O@® 5 BusInterfaces | Ports | Addresses | | Add External Port || port Filters

|| Name Net Direction Range = By Connection
\pplication P " "k tarnal Ports . : Defaults
laze_0_boo| | & qimb - [« Connected
hlaze 0 xm ,+ prms = v Unconnected
App_Memol w mb_plb =- By Class
oblaze 0 ij;s--mr'r:mbfaze 0 i |+ Clocks
me/hipolitol | b bram - || Resets
ns ' dimb. cntir = | Interrupts

ilmb_cntir ;- W Others

% MCB3 LPDDR L Ey Direction
App_Periph | . .0 p i [+ Inputs
oblaze 0 t Etharmet MAC - «|Outputs
me/hipolitol | . pip switch 4Bits [ InQuts
e w- LEDs_4Bits

= gpio_keypad

. L.GPIO_IO | [No Connection = |T [0:(C_GPIO_WIDTH-1)]

GPIO 10 O No Connection |
GPIO 10 T No Connection O [0:{C_GPIO WIDTH-1})]

. = GPIO_IO N Conpaction I0 [0:(C_GPIO_WIDTH-1}]

- CDCES13 (2C

0 SPI_FLASH

#- USB_UART 3

+ clock_generator 0

En la entrada o salida del GPIO que
T

vayamos a utilizar seleccionamos “Make

- |
-

2 -

External” para que se convierta en un

puerto externo del procesador

7 - IPNAM
: Diagram
opt/¥ilin
Diagram

=) (O (3 ()
DQS_WIDTH I«

41



:]F EIJE Interfaces ! Ports { Addresses ‘_-

! Mame
: ﬁ”é”r"ﬁ"al"l‘-‘“ﬁ“rt?m""mm
' | @ dimb
Y = ilmb Abrimos External Ports, y veremos que
| =-mb_plb hay un puerto nuevo del
#- microblaze 0 microprocesador, que corresponde a los
R pines del GPIO que hemos hecho
externos
e At e | A XA X
- fpga @ rst 1 sys rst pin |sys rst s <+ 11 -

gpio_keypad GPIO 10 O pin  gpio _keypad GPIO 10 O




m
<
~
F
Fa

la E/S

Project (= (0 (& (%)

Platform

= Pm;ect Files
- MHS File: system.mhs
MS5 File: system.mss
- UCF File: data/system.ucf
~ IMPACT Command File: etc/downloat
- Implementation Options File: etc/fas
i - Bitgen Options File: etc/bitgen.ut
= Prn;e:t Options
- Device: xcbslx8csg324-2
- Netlist: TopLevel
- Implementation: XPS (Xflow)
- HDL: VHDL
. . Sim Model: BEHAVIORAL
- Design Summary

Iih

v
1

5

L2 ]

¥ F e

D00 = & WM

o e Y S S S
- DR W@

|3
b

H=

Met
MNet
Met
MNet
Net
Net
Met
MNet
Met
Net
Met
MNet
Met
Net
Met
Met

BT = =

Bvnet Spartan-6 LX9

» Como ahora tenemos mas pines en nuestro diseno,
ino podemos olvidar anadirlos al UCF!

MicroBoard

fpga_0_USBE_UART_R¥X_pin LOC=RT |
fpga 0 _USB_UART TX pin LOC=T7 |
fpga_0_LEDs_4BRits_GPIO_TO_O_pin<0=>
fpga_0_LEDs_4Bits_GPIO_TIO_0O_pin<l:=
fpga_ 0_LEDs_4Bits_GPIO_TIO_0O_pin<2>
fpga_0_LEDs_4Bits_GPIO_TI0O_0O_pin<3=>

IOSTANDARD
IOSTAMNDAERD
LoC=FP4
LOC=L#&
LoC=F5&
LoC=CZ2

fpga 0_DIP_sSwitch 4Bits GFIQO_IO0O I pin<0> LOC=B3 | IOSTANDA!
fpga_ 0_DIP_Switch_4Bits_GFIO_IC_I_pin<l> LOC=A3 | IOSTANDA!
fpga 0_DIP_Switch 4Bits GFIQO_ IO I pin<2> LOC=B4 | IOSTANDA!
fpga 0_DIP_Switch_4Bits GFIO_T0_ T pin<3> LOC=A4 | IOSTANDA]
fpga 0_SPI_FLASH SCE pin LOC=R15 | IOSTAMNDAERD = LVCMOS33;

fpga_0_SPI_FLASH MISO_pin LOC=R13 |
fpga_0_SPI_FLASH_MOSI_pin LOC=T13 |
fpga 0. SPI. FLASH SS§ pin LOC=V3 |

fpga_0_SPI_FLASH_ SPI_HOLDn_pin LOC=V14 | TOSTRNDARD = LVCL
fpga 0_SPI_FLASH SFI_Wn_pin LOC=T14 | IOSTANDARD = LVCMOS!
e M T4 T mar i BRI TR Ao e el T e e T AT I T AOTTRATTVR TAT

IOSTANDARD
IOSTANDARD
IOSTANDARD =

IOSTANDARD se refiere a los niveles de tensidon de

LVCMOS33;
LVCMOS33;
| ICSTRMNDARD = L3
| ICSTRMNDAED = L3
| IOSTRMDARD = LI
| ICSTRANDARD = L3

LVCMOS33; |
LVCMOS33;
LVCMOS33;
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Creacion de un periférico GPIO

Manejo por software

Ya tenemos el hardware, ahora necesitamos
conocer las funciones para manejarlo

Estudiad coOmo se manejan los leds escribiendo
en el gpio LEDs 4bits en el Proyecto
TestApp Peripheral microblaze 0
(especificamente, en el fichero
Xgpio tapp example.c)
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Creacion de un periférico PLB

B click derecho:
| gpio_keypad
. . SPLB
% CDCE913 12C
- SPI_FLASH
& USB_UART
- clock_generator 0
... proc_sys_reset 0

ter/Slave W Target {Initiator Iui":n::nr1r1u.=:|::tu.=:|::| '.JLJ

e (paid) BiLicense (eval) f%}L»::a::.al s Pre
unnnued

Agram b= 4 | b Design Sur

Manejo por software

Podemos ver la API del Driver haciendo

Configure IP ...

View MPD
View IP Modifications {(Change Log)
View PDF Datasheet

Browse HDL Sources...

Driver: gpio v3 00 a View MDD

.. View APl Documentation

Delete Instance

Make This IP Local |

(si os fijais, esta hecha con un generador de
documentacion ;) 4



