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Amac ITU

* Acik kaynak kodlu Leon3 mikroislemcisi kullanilarak programlanabilir
cip Uzerinde sistem tasarimi yapmak hedeflenmistir.

* Sistemi test etmek icin bir géruntu filtreleme uygulamasi secilmistir.
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LEON3 Mikroislemcisi

3-Port Register File

7-Stage
Integer Pipeline

m,n. Interrupt
15 Control

AMBA AHB Interface

32

Instruc'lmn Data Debug

Cache Cache Interface
Hem ory Hanagement Power Trace
Unit Down Buffer

LEONS3

IEEE 754
Floating-Point
Unit

Co-Processor

D Minimum Configuration
[] optional Blocks
. Co-Processors
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* Yuksek performans
* Dusuk kapi sayisi

e SoC Tasarimlar icin IP
kUtUphanesi

* Benzetim ve hata
aylklama

* Acik kaynak kodlu



Gaisler Araclar1 — Gaisler Kiitiiphanesi (GRLIB) iTtj

USB PHY RS232 JTAG PHY LvDS CAN

e CTT T T T - oretden g
| | .
| Serial JTAG Ethernet Spacewire CAN 2.0 | ° V H D L p a ket I e rl
| LEON3 uUsB Dbg Link | | Dbg Link MAC Link Link |
| Tresessr .~ * Make komutlar
| |
| AMBA AHB | ° AMBA Bus
| AMBA APB |
AHB Memory AHB/APB
| Controller Controller Bridge I I |
| PS/2 UART Timers IrqCtrl I/O port |

VGA
- - - - .y . . . . - - F - J - - — _— = — |
8/32-bits memory bus T AI I AI I

Vldeo PS/2 IF RS232 WwWDOG 16-bit I/O port
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LEON Processor Configuration
Synthesis Debug support unit |
Select 7 ) Set Root | Clear Tree | Clear All ) BM © Plot | Subversion 7 ) I
Processor and caches PCl interface
Root Directory: /opt/Gaisler Memory controller Fault-tolerance configuration J Quit Without Saving
Currant File: fopt/Gaisler/leon3/grlib-gpl-1.1.0-b4112/designs/leon3xilinx-sp605 AMBA AHB configuration [ ] Processor and caches olsilal
Processor and caches |
= tional modules
! :'-:'ﬂr" leon3-ge-hpe-mini 3 op
\tJ Malefile leon3-ge-hpe-mini-lattice Interger unit
bin
L3 leon 3-gr-cpoi-Xc2va 000
Floating-point unit
/O boards leon3-gr-cpci-xcdv
'_J dasigns leon3-gr-pci-xc2v3I000 Co-processor
#& lib 11064112 doc leon3-gr-pcixcsv Cache configuration
—arlib-gpl-1.1.0-
r lib leon3-graxc3s-1500 BN wemerwi ___ [OEIFY
leon3-grxcGs \ int = I
A leon3-jopdesigneplcl 2 L e — —
~ leon3-memecv2mb 1000 I8 SPARC register windows Help [X
leon3-nuhorizons-3s1 500 1
A software “y . n| SPARCVS MULIDIV instructions _fth
leon3terasicde2-115 — = e - :
| leon3wildcard-xow300a | 4-cycles ’ Hardware multiplier latency Help
ol it |eon3 adlinx-mi403 ! ‘ ~ n| SPARC VBe SMAC/UMAC instructionsi Help
"::"|'| leon 3 xilinx-mi40x 4
"|I|
-+ jj.':u:|| leon 3 xilinx-mi501 = . m
- 'f-::u:|: leon 2 xilinx-mi505 Help
"|| _—
':.'::': leon 3 xilinx-mi506 | Condition-codes delay cycle Help
T gihiMeon 3 xitinx-miS07 ‘ il
i - Fast lnstmcuon decoding Help |
1 'I,'III leon 2 xilinx-mi509 — i ——
o ':|:|'| leon3 xilinx-mi510 Hardware watchpoints Help
I
1) fliMaon3 xilinx-mIGo s Wnlemen
D Illlll leon3 xilinx-spo01 | = - —
i ; .
Al I - 0 PSR version ID Help
o I||I leon 3 xilinx-sp605 A J
MEJ ||!|| leon3xilinxxc3sd-1 800 | ‘ oK I
] PRTY ]
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Terminal GDB (port 2222)
GRMON 1 l
Command layer Standard input GDB protocol
User Shell GDB Shell System Shell

IP debug drivers layer GRLIB Debug Drivers

Debug interface layer | Serial JF | Ethemet JTAG USB PCI GRESB
GRESB

LEON SOC AHBUART | [ GRETH AHBJI'I'AG GRUSB PCl SPW

Target system with EDCL DCL target | |with RMAP

! l l | [ ae |

Gaisler Araclar1 — Gaisler Monitor (GRMON)

Rix >
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3 eoe H =
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LEON
Processor

Memory
Controller

..................... * UART, PCl, JTAG lizerinden

hata ayiklama

* Mikroislemciye eklenmis
IP’leri tarama

-~ e info sys
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Tasarim Y ontemleri

1- LEONS3 + Isletim Sistemi + Uygulama
2- LEON3 + Donanim Ekleme + Yazilim




1. Yontem

* Mikroislemcinin FPGA Uzerinde gerceklenmesi
e Uygulamanin olusturulmasi
* Isletim sisteminin derlenmesi

Tek Cekirdekli
Leon3
Maksimum Saat
Frekans1 (MHz) 89.590
Maksimum
kombinezonsal yol 2.251
gecikmesi (ns)
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Secilen Uygulama

R: 184
G: 57
B:62

—

Merkez Pikseli

R: 184 R: 181
G:57 G:70
B:62 B: 78
R: 255 R: 172
G: 65 G: 55
B: 68 B: 67
R:0 R: 156
G: G:41
/67 B: 57
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Isletim Sisteminin Derlenmesi iT( @

* Arac zincirinin derlenmesi (binutils, gcc, uClibc)

Uygulama

r 4

Linux Cekirdegi

r d

Leon3

e Kok dosya sisteminin hazirlanmasi (busybox, scripts)

* Linux cekirdeginin derlenmesi




[sletim Sistemi ve Donanim Haberlesmesi

Bilgisayar Leon3 ve isletim Sistemi

=)

3 |
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2. Yontem

USB PHY  RS232 JTAG PHY VDS CAM PC
LEOMNS Template D

- — — pen el — —|— — — - = - - 0 — — —\— — — - = -/ "
| |
| |
| Serial JTAG Ethernet | |Spacewire| | CAN 2.0 PCI |

LEON3 use Dbg Link | | Dbg Link MAC Lirk Link
| Processor |
| |
| AMBA AHB |
| |
| AMEA APB |
AHE Memary AHBIAPE l | | | I |

| Controller | | Controller Bridge |
| Timers || IngCtrl || WO port

e i b S 0 R o

PROR e SR AN SORAM "u'h:lEH:: P52 IF RS5232 WDOG 32-blt 11O port
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Eklenen Donanim

8 bit
Gy +>

C11 —>

A 4

G12 D ——
C12 —>

+

G13 E—
C13 —>

4

GZl  —
C21 —P>

+
+

— Sonug

Gy ——»
Cpy —>

Gy3 ——»
Cyz —»

+

G3p ——»
C31 —P>

Y

+ | * || * || *

Gy —»
Csz —P>

G33 ——»
Ca3 >

K| (3] || || ||| (|| |8
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Donanimin APB’ye eklenmesi ITU

USB PHY RS232 JTAG PHY LVDS CAN

r— - - - - — — — | — — - - - 0 — — —\— — — - — — /7
| Serial JTAG Ethernet Spacewire CAN 2.0

LEON3 usB Dbg Link | | Dbg Link MAC Link Link
| Processor
l AMBA AHB

-
Leon: |
| AMBA APB
AHB Memory AHB/APB 1 1 1 1 1 1

| Controller Controller Bridge
| PS/2 UART Timers IrqCtrl 1/O port

- - - - - r . . . . . - - Fr - J___  _  _J= = -
8/32-bits memory bus I AI I AI

PROM Vldeo PS/2 IF RS232 WDOG 16-bit I/O port
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Bilgisayar Leon3
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Sonuglar iTg

* 1. yontem ile yapilan tasarima yazilimsal olarak herhangi bir uygulama

eklenerek islemci ve isletim sisteminden olusan bir sistem elde
edilebilir.

e 2. yontemde eklenilen donanima ara¢ surucisu yazilarak isletim
sistemiyle birlikte Uzerinde birden fazla uygulama calistirilabilen bir
sistem elde edilebilir.
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