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Lab 16
MPSoC: Multi Processor System
on Chip Design

In Lab13, we implemented a uniprocessor system in order to have an overview of how to use the Xilinx
EDK tool. Lab13 can be used as base system for the controller of your project (e.g. soccer project group).
In this lab, we will develop a dual core system with two microblaze processors. This lab will be
particularly useful for the development of the server.

Launch the Xilinx EDK.
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‘Welcome to the Base System Builder
This toolleads you through the steps necessary for creating an embedded system.

Select One of the Following:

I

would like to create a new design

would like to load an existing .bsb settings file (saved from a previous session)
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Welcome Board System Processor Peripheral Cache Appiication Summary

Board Selection
Select 2 target development board.

Board

n

® 1 would Ike to create a system for the folowing development board

Soard Vendor [xinx

Soord Nome [Spartan 3A DSP 1800A Starter Board
e Soartan 31, 3F 1800A Stariar Soard
oard REVISION | spartan-34 DSP 3400A Development Board
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Board Information
Architecture Spartan-6 SPE05 Evaluation Platform
[spartan3adsp Virtex 4 ML403 Evaluation Platfor

wirtex & valuanon

[ Use Stepping | | virtes 4 ML410 Cvaluation Flatform
Ve 5 M1 80 Fuslation Platfoem

Reset Polarity |

Relsted Information
vendor's website

Vendor's Contact Information

Third Party Board Dafinition Fiss Download Website

The MicroBlaze Spartan3A DSP 18004 Embedded Development Board utiiizes Xiinx Spartan XC3SD1S0DA-4FGE76 device. The board indudes 125MHz
tem Clock, R5232 serlal port, & DIF Switches, +push bUtons, § LEDS, VA Port, 4 SP1 Ports, 10/100/1000 Ethernet port, S4vit SP1 flash, 16 M8 of
parallel NOR fiash and 128ME DOR2 SDRAM. Usar 1/0 iz supparted with 3 168 Pin EXP mezzaning connector, 2 Diglent & pin ports, and 2 genersl purpese
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Select Dual Core System
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System Configuration
Configure your system,
() Single-Processor System (@ Dual-Processor System =

Select this option to create a design with a single processor, This Select this option to create a design with bwo processors, This Wizard

WWizard wil let you configure the processor, the peripheral set and will let you configure the types of the processors, the peripherals

some major configuration parameters for the peripherals. accessible to the two processors and the peripherals shared by the

two processors.

ensing, and
Processor 1 Peripherals
Processor 1
RS232 GPFIO
Processor 1 .
Shared Peripherals )
Mailbox  MUEX ...  and

Procassor 1 Peripherals

RS232 GFIO

Processor 2 Peripherals

Processor 2 DDA EMAG

[® popct | & applcations | B P caralf]

Console
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HNote: ign may requir FPGA resoureces than this Spartan chip can provide. Please be cautious in selecting perpherails and

. r

«
Console ‘_{\ Warnings |° Ervors‘

Add the interprocessor communication cores (Mutex & Mailbox)

The Mutex core is used in the system to provide synchronization when accessing
shared resources. The core has a configurable number of mutexes and has a
write to lock scheme. The Mailbox core is used to pass messages between
processor cores in FIFO fashion. The mailbox core offers an interrupt line if a
core wants to indicate the presence of data.
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Add Shared and Private Peripherals to each processor (DRAM is shared between both processors
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Peripheral Configuration
To add a peripheral, dragit from the "Available Peripherals” to the processor peripherallist. To change a core parameter, diick on the peripheral.

Avalable Peripherals Pracessor 1 (MicroBlaze) Peripherals Select All =

Peripheral Names Core P—— o

510 Devices Core: rps_grio
i i [
- DIPs_4Bi
- Ethemnet MAC Add - RS232_DTE wpsvartite =]
- Soft_TEMAC Baud Rate 9600 = )
- SPLFLASH Data Bits s = ensing, an
- FLASH i

= Internal Peripherals Parity Mone ==
- shared_bram_if_cntlr
- xps_bram_if_cntlr Shared Peripherals Select All |4
- xps_mailbax Core Parameter S
Bl ooz o

P - Core mpmc I'je. and

- xps_timer Add > xps_mailbox_0

Core: xps_mailbox
xps_mutex_0

Core: xps_mutex

Processar 2 (Vicrodlaze) Peripherals Select Al il
[® Froect | & appications [ & Pea Parameter -
Console o0 x
Add > RS232 DCE wps_vartlite | v| =
Baud Rate 9600 -] |
Data Bits B B
Parity None -
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Cache Configuration

Select cache size and cache memery for processar (s).

Processor 1 (MicroBlaze) Cache

1n MicroBlaze, caches are optional and configurable. Caches are implemented using FPGA LUTs for small caches or Block RAMs for large sized caches.

Instruction Cache Size [ZKB

Data Cache Size

-]

o)

ata Cache Memory

Instruction Cache Memory
DDR2_SDRAI

DDR2_SDRAM

ensing, and

Processor 2 (MicroBlaze) Cache

In MicroBlaze, caches are optional and configurable. Caches are implemented

Instruction Cache Size [2KB

using FPGA LUTS for small caches or Block RAMs for large sized caches,

Data Cache Size [2KB

nstruction Cache Memory

ata Cache Memary

DDR2_SDRAM
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Application Configuration

Configure the example applications.

“Memory Test
Instructions
Data

5 Peripheral Test

~ Instructions

Data

i Interrupt Vector

£ Test microblaze 1

Standard 10

Boot Memery

Memory Test
Instructions

- Data
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Console
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- Interrupt Vector
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Application Option Value

& {Test microbiaze 0 1
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TestApp_Memory_microblaze 0
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TestApp_Peripheral_microblaze 0
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Write simple code for Processor 1
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And same code but with different ID for processor two

5 Platform St 2
[l File Edit View Project Hardware Software Device Configuration Debug Simulstion Window Help [-I=]=]
DR Lo ihbx®oe W RrBraRe upe @-2AR [ me[E%|Br| = = ol
Applications “08& % =
Software Projects 2  #include "xparamscters.n”
E
{0 Add Software Application Project... .
lude "stdio.nn
Default: microblaze_0_bootloop S : #1nclude =stdio
- 6 #include "xil_testmem.h"
7  #include "zstatus.h"
- [#] Project: TestApp_Memory_microblaze_0 @
s " —| 9
é)- Processor: microblaze_0 |
- Executable: CAUsers\Administrator Desktophlabd—\TestApp_M; el . main (vo1a) ¢
#1- Compiler Options. “ s
B Sources % .
i 13 while(1)
. S\Useri\ﬁdrﬂmlstvalor\DEiktop\laM"\Tﬁi\‘hpp,MEmnryJ %| 12 xi1 prinerc-erocessor o 1s running \nv:
caders - i
[#) Project: TestApp Memory_microblaze 1 ;2 N
Processor: microblaze e
- Executable: C:\Users\ Administrator\ Desktop\labd--\TestApp_Ms o |
[#- Compiler Options
@ Sources
Headers
Fl—— v < i
& Proct | S agpications | @ P catalog |# sertuprage [ | £ oesignsummary [ |4 BockDagam [ |4 system Assembly View [] | 2] Testapp_Memory.c™ )
Console =] x
Copied C:/Xilinx/12.1/ISE_DS/EDK/data/xflow/bitgen_spartansa.ut to ecc dirsctory
Generating Block Diagram to Buffer
C:\Xilinx\12.1\ISE_DS\EDK\data\xml\xslscripts\ConvertEdwardVersion.xsl
Generated Block Diagram SVG
Ll E—rr— '
Corsole | warnree @ 5o |

Ln18Coll &G

Adding Custom IP Lab: www.riphah.edu.pk
MicroBlaze



RIPHAH
- INTERNATIONAL
whiHAL, UNIVERSITY

LANIWVERSITY

To find out comports click on Device manager in windows.
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