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who I'M and what we will
talk about-



Why companies choose

L INUX for embedded
systems?



Many U Se rS and

developers, quality,
available appl ICatIOﬂS, open

SO U rCe, vendor

IﬂdepeﬂdenCy, development
tools ..« environment,

stable ABI...



Hardware support!



What classify a system as a
Embedded system?



A counterexample:
General Purpose

System
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A Embedded
System example
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What is System on
ChIp and why it make
success on embedded
world?



It generate a problem: there's

a lot o options of SOC on

the market! It make us life
hard...(?!), what SoC and
peripherals choose?



Embedded Architetures examples

AR M + NEON + Jazzele + DSP & SIMD extensions

MIPS
Ap BlackFin

Microblaze
Intel ATOM (?2?7?)



The most important part of a
SocC...

The peripherals (that
many times IS not on

periphery)
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CPU, Cache and
BUS Speed



Storage



NAND ..NOR

Flash memories



‘ Cost-per-bit \ o NOR

NAND

Standby
Power

“ File Storage Use

Loy

“ Code Execution

“ Active Power (*)

(%) :
Dependant on how memory is used.
NOR is typically slow on writes and
consumes more power than NAND.
NOR is typically fast on reads, which

consume less power. High

Read Speed “ Capacity “

“ Write Speed n




Serial Flash and
SSD



Flash File Systems



System BOOT
We don't need the BIOS..

perhaps because the bios Is more expensive that
all the system :)



Bootstrap and

Bootloader is all we
need



But the hardware need
know US|

Pay attention with hardware
boot strategies



Connector + PHY +
MAC = Network

Interface
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External MAC + PHY

Embedded Processor
Interface

8,16, 0or 32-bit Genevric
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Advanced and fun MAC
options :)



Address Memory Space

0x0000 0000

OXOFFF FFFF
0x1000 0000

0X1FFF FFFF
0x2000 0000

0x2FFF FFFF
0x3000 0000

OX3FFF FFFF
0x4000 0000

Ox4FFF FFFF
0x5000 0000

Ox5FFF FFFF
0x6000 0000

Ox6FFF FFFF
0x7000 0000

Ox7FFF FFFF
0x8000 0000

Ox8FFF FFFF
0x9000 0000

Memory Mapped devices

Internal Memories

EBI
Chip Select 0

EBI
Chip Select 1/
SDRAMC

EBI
Chip Select 2

EBI
Chip Select 3/
NANDFlash

EBI
Chip Select 4/
Compact Flash
Slot 0

EBI
Chip Select 5/
Compact Flash
Slot 1

EBI
Chip Select 6

EBI
Chip Select 7

Undefined
(Abort)

Internal Memory Mapping

0x0000 0000
Boot Memory (1)
256M Bytes 0x10 0000
ROM 32K Bytes
0x10 8000
Reserved
0x20 0000
256M Bytes SRAMO 16K Bytes
0x20 4000
Reserved
0x30 0000
256M Bytes SRAM1 16K Bytes
0x30 4000
Reserved
0x50 0000
UHP 16K Bytes
256M Bytes 0x50 4000
Reserved
256M Bytes OxOFFF FFFF
256M Bytes
Peripheral Mapping
256M Bytes
0xF000 0000
Reserved
0xFFFA 0000
TCO,TC1, TC2 16K Bytes
256M Bytes OXFFFA 4000
UDP 16K Bytes
OxFFFA 8000
256M Bytes MCI 16K Bytes
0xFFFA C000
TWI 16K Bytes
0xFFFB 0000
USARTO 16K Bytes
0xFFFB 4000
USART1 16K Bytes
OxFFFB 8000
USART2 16K Bytes
0xFFFB G000
SSC 16K Bytes
0xFFFC 0000
S]] 16K Bytes
0xFFFC 4000
EMAC 16K Bytes
0xFFFC 8000
1,518M Bytes SPIO 16K Bytes
0xFFFC C000
SPI1 16K Bytes
0xFFFD 0000
USART3 16K Bytes
0xFFFD 4000
16K Bytes
USART4

OxFFFD 8000

Notes :

(1) Can be ROM, EBI_NCS0 or SRAM
depending on BMS and REMAP

System Controller Mapping

0xFFFF C000
Reserved
OxFFFF E800
ECC 512 Bytes
O0xFFFF EAQO
SDRAMC 512 Bytes
OxFFFF ECO0
SMC 512 Bytes
OxFFFF EEOO
MATRIX
OxFFFF EF10 512 Bytes
OXFFFF F000 Cccra
AIC 512 Bytes
0xFFFF F200
DBGU 512 Bytes
OxFFFF F400
PIOA 512 Bytes
O0xFFFF F600
PIOB 512 bytes
OxFFFF F800
PIOC 512 bytes
0xFFFF FAOO
Reserved
OxFFFF FCOO
PMC 256 Bytes




Memory Mapped Devices



Some considerations about

DMA controller



When and Where use
DMA-?



DMA Controller
scheduler



IRQ and LINnux Kernel
(a little detall)



Aleatory tips space...



JTAG Debugger

Kernel options

Compller
Rootfs...



Questions?



Thank you all!
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