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ARM MIPS
Intel X86
R Sistemas Embarcados PowerPC
Microc. RISC-V
STM Atmel

NXP, Motorola, Amd, Nvidia,
Freescale, Nec, Philips, etc
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C/C++ MySql
S.0.
Linux
GPIO Sistemas Embarcados
Libraries
Sockets
Internet JavaScript
#S.0.,
#Linguagens,
ETC ...

PHP

Html

Shell S.
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Cortex-A73 Application
System capability & ’ . prf):\:e;.;)as
performance ortex-A72 i R
Cortex-A57 support Linux,
B corcexass ' MS mobile OS)
Cortex-Al5 . Cortex-A35
Cortex-Al7 Cortex-A32
Cortex-A9 Cortex-Al2
Cortex-A7 s R
Cortex-A8 Cortex-R8
|_J Real Time
Cortex-A5 u processors
- Cortex-R7 \ /
ARMII™ ‘—J
ARM926™ series Correx-B [ )
Cortex-R4 u Microcontrollers
Cortex-M7 and deeply
Cortex-M4 embedded
ARM920T™, - & J
ARM940T™ ARFO46™ Cortex-M3 u
ARM966™ sl CHex-MO Cortex-M0+
. Cortex-M1
ARM7™ series (FPGA)
L Classic ARM Processors J ARM Cortex Processors J
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ARM Cortex A - “Application”

Cortex-AlS Cortex-Al7 Cortex-A57 Cortex-A72 Cortex-A73

High-performance 2016
with lower power

High-performance

High

- Contelido Prog. 2017

with ' Proven Premium Mobile, by . ;
st and smaller area high-performance Infrastructure & Premium Mobile, performance
feature set relitive to Auto ‘ Consumer
o Cortex-Al5 64/32-bit - SAI2-bit b S

Cortex-A8 Cortex-A53

Well-established,
mid-range
processor used in

many markets

High
efficiency

Balanced
performance and
efficiency
|64/32-bit

First ARMv7-A
processor

Smallest and Most efficient

lowest power ARMv7-A CPU, Smallest and Ultr? high
ARMv7-A CPU, higher lowest power Highest efficiency efficiency
optimized for performance than ARMv8-A
single-core Cortex-A5 ™ 32-bit 64/32-bit b
ARMv7-A ARMv8-A ARM

ARM [ AI'm
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ARM Cortex R - “Real Time”

Cortex-R7 Cortex-R8
High

Storage
&
modem

Highest
performance performance
4G modem and 5G modem and

storage storage

Real-time Functional
; Most advanced
Real-time performance : f
. 4 : processor for sarety
perormance with functional functional safety
| | safety
ARMv7-R ARMv8-R ARM

ARM [ AI'm
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ARM Cortex M - “Microcontroller”

Cortex-M3 Cortex-M4 Cortex-M7 Cortex-M33

Performance

Paiiivmancs Miicaivearn Maximum Flexibility, control
s okl and 5P performance, and DSP with efficiency
4 control and DSP TrustZone

Cortex-M0 Cortex-M0+ Cortex-M23

Lowest
power & area

TrustZone in
smallest area,
lowest power

Lowest cost,
low power
Available via DesignStart

Highest energy
efficiency

Optimized area, Performance, SecurCore
anti-tampering anti-tampering

ARMv8-M

ARM  arm
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o'
eV
X\
AL
N Coﬁ‘\)
m\t\b\e <
o~ ARMCORTEX
iy
CoreMark
Cortex-M0+

per MHz

Cortex-M0 Maximum DSC Performance
Digital Signal Control (DSC) Flexible Memory System
Performance efficiency Processor with DSP icacha, TGH; AN, EGC
Lowest power Feature rich connectivity Accelerated SIMD Double & Single Precision FP
... Outstanding energy Floating point (FP)
Low area efficiency Digital Signal Control application space
‘8/16-bit’ Traditional application space *16/32-bit’ Traditional application space
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Hardware: Sis. Operacio
Cortex A » S

- Conteudo Prog.

- Beagle Bone.

- Raspberry Pi. Windows E. -
) - Orange Pi. QNX. - _
- Banana Pi. RTOS. - [ Ca
- Nano Pi. Linux. -
- SBC.
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IF'PR Raspberr Raspberry

- Conteldo Prog.
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Linguagen’
Compilada

- C.

- C++.

- Cobol.

- Pascal.
- Fortran.
- Java.

Interpretad

garcez@professores.utfpr.edu.br

Linguagens

Interpretador
Maquina Virtual

Java. -
PhP. -
Python. -
Node.js. -
Ruby. -
Etc. -
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U-I_rPR Hardwag e‘ Sis. Operacio‘

Cortex R

- Conteldo Prog.

- Kits
- T.L

- ST-Micro. RTOS. -
- Renesas (Jp).
- Atmel.
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LAUNCHXL-R
rPR USD +- 50,00

- Conteldo Prog.
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Linguagen’
Compilada

- C++.
- ASM.

garcez@professores.utfpr.edu.br

Linguagens
Interpretad

(e

Nenhuma. -
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U-I_rPR Hardwagsy Sis. Operacio‘

Cortex M

- Conteldo Prog.

- Kits
- T.L

- ST-Micro. RTOS. -
- Renesas (Jp).
- Atmel.
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CONTEUDO PROGRAMATICO
EK-TM4C1294XL USD = 24,99 + 5,00 + 2,00

40-pin BoosterPack
connector can accept
both 20- & 40-pin
BoosterPacks

Power Select
Jumper (JP1)

Ethernet ——jp-
Port

Reset Switch
Wake Button

UsB —p
Micro-A/ -B
Connector

- Re Ne K- Bl

User User
Switch Switch LEDs  40-pin BoosterPack
1 (PJO) 2 (PJ1) 1:4 connector can accept
(PN1,  both 20- & 40-pin
PNO, BoosterPacks

PF4, Tiva TM4C1294NCPDT

PFO) Microcontroller

— e - -

40-pin BoosterPack
connector can accept
both 20- & 40-pin
BoosterPacks

Debug USB Port
for power and
programming/
debugging

Tiva TM4C-
123GH6PMI for
programming
& debugging

External debug
connection

Breadboard
Connection Headers

40-pin BoosterPack
connector can accept
both 20- & 40-pin
BoosterPacks

https://www. ti.com/tooI/EK-’l-

garcez@professores.utfpr.edu.br
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BOOSTXL-EDUMKII USD = 29,99 + 5

LIGHT TEMPERATURE ﬂ‘?JHND
INTz.J2.1 - 4 /
= | POMER [ @
« | SIGNAL
2 lagzam
SERUD
» ‘_‘;’ NIy R22
LCOD O/C it LCo SPI M ACCELEROMETER M

LCD_RS +
a3 " E

ang
10H H0199
w I8

370H 40159
r

i
3

- frr 4 -UIRE X: J3.23
* Yz J3C24

GND = = == 3-HIRE : 5
E 8‘.?, 0333 E?I R7

R45

8!- i

HOR XDz
SEL: J1.5

https://www.ti.com/tool/BO0OS TXL-
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Linguagen’
Compilada

- C++.
- ASM.
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Linguagens
Interpretad

(e

Nenhuma. -
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Linguage RTOS Arq

FreeRTOS, T

Banco de dada RTX, RT-Thr

Web: Html, B

Cortex M4F

https://embarcados.com.br/relatorio-da-pesquisa-sobre-o-mercado-brasileiro-de-sistemas-embarcados-e-iot-2023

Prof.: Dr. Paulo Denis Garcez da Luz garcez@professores.utfpr.edu.br www.daeln.com.br 22/36


https://embarcados.com.br/relatorio-da-pesquisa-sobre-o-mercado-brasileiro-de-sistemas-embarcados-e-iot-2021/
https://embarcados.com.br/relatorio-da-pesquisa-sobre-o-mercado-brasileiro-de-sistemas-embarcados-e-iot-2023/

- Conteudo Prog.

Aula 01 - F4:3 V.1.1 — Sistemas Embarcados ELF74 - www.elf74.daeln.com.br

CONTEUDO PROGRAMATICO

IDE: IAR - Embedded Workbench fi

IAR
SYSTEMS

www.iar. com/products/architectures/arm/iar-embedded-workb_
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IDE: KEIL — MDK-

D IR E

armekeiL

f Products Download Events Support  Videos Q +  Go

Download Products

Select a product from the list below to download the latest version.

15’8 MDK-Arm T C51
Version 5.38a (December 2022) Version 9.61 (December 2022)
’ Development environment for Cortex and Arm devices. h Development fools for all 8051 devices.

S8 C251 C166
5 Version 560 (May 2013} Version 7.57 (May 2013}
‘ Development tools for all 80251 devices. Development tools for C166. XC166. & XC2000 MCUs.

https://www.keil. com/downloa_
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[ IDE: CCS — Code Compose Stdud.

@ Code Composer™ Studio v7

INSTRUMENTS

https://www.ti.com/tool/CCSTUDIO -
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IDE: VsCode — Visual Studio Coc

File Edit Selection View Go Debug Terminal

@sort:installs

Python
Linting,
Microsoft
GitLens — Git su|
capabilities buil
Eric Amx Install
C/C++
C/C+ + IntelliSense,
Microsoft
ESLint 1
Int

Dirk Baeumer Install

1g your JavaScript code in the C

Install
Linting, Ir 2, formatting
d Hat Install
vscode-icons P172M *
udio Code

Install

Vetur M x4
V Vue tooling for VS

Pine Wu Install

c# > 15.6M
@3B c for Visual Studio Code (powered

e
£53
AP Microsoft Install

Pmaster © Q040

https://code.visualstudio.com/

Debugger for Ch... 4116 ©206M * 4

Help e ker js e ct-app - Visual Studio Code

JS serviceWorker.js

checkValidServiceWor 1, config);

navigator.serviceWorker.ready.then(()
&2 product
&2 productSub
removeSiteSpecificTrackingException
removeWebWideTrackingException
requestMediaKeySystemAccess
sendBeacon
erviceWorker
storage
storeSiteSpecificTrack Exception
storeWebWideTrackingException
J userAgent

& vendor

registervalidSW(swurl, config) {
ig servi lorker
register(swurl)
.then(registration

TERMINAL . 1: node

You can now W create-react-app in the browser.

Local: http localhost:3000/
On Your Network: http 10.211.55 3000/

Note that the development build is not optim 1.

Ln43,Col19 Spaces:2 UTF-8 LF JavaScript @ A

garcez@professores.utfpr.edu.br

www.daeln.com.br
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FreeRTOS

Real-time operating system for

API: https://www.freertos.org/a_
https://www.freertos.org/Documentatio_
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RTX
Real-Time Operating S

RTX Real-Time Operating System

- Conteldo Prog.

\
Mailbox
Memory Delay &
Pool Interval
Event &
A | Semaphore
h 4

The Keil RTX is a royalty-free, deterministic Real-Time Operating System designed for [ F=EFET SR AT
ARM and Cortex-M devices. It allows you to create programs that simultaneously

perform multiple functions and helps to create applications which are better structured and more easily
maintained.

https://developer.arm.com/TooIs%20and%20$oftware/Kei_
https://github.com/ARM-software/CMSIS_5, /tree/dev_
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RT-Thread
A tiny and elegant IoT Ope

—
T-Thread

https://github.com/RT- Thread_
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ThreadX — Azure Rtos (Microsoft)

https://docs.microsoﬂ.com/pt-br/azure/rtos/thre.

https://github.com/azure-rtos/threadx .
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TivaWare™ for C Ser

A

https://www.ti.com/tool/S
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LibOpenCM3

Open-Source lowlevel hardware library for ARM Cortex-M3 microcon

libopencm3

https://IibopencmB.org-
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ARM® CORTEX®-M3
AND CORTEX®-M4

- Bibliografia

Third Edition

Joseph Yiu
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THE DESIGNER’S
GUIDE TO THE
CORTEX-M
PROCESSOR FAMILY

Second Edition

e o
(L] )ﬁ

Trevor Martin

SISTEMAS OPERACIONAIS DE
TEMPO REAL E SUA APLICACAO
EM SISTEMAS EMBARCADOS

GUSTAVO WEBER DENARDIN

- CARLOS HENRIQUE BARRIQUELLO

AAAS NS

Blucher
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ARM®

Microprocessor Systems

I I R Cortex-M Architecture, Programming, and Interfacing

- Bibliografia

ONVATYA NYHLYNOF

steve furber

3
 §
3

ARM : :
system-on-chip architecture

)
0]
Wiy
(V2N
'-\,“._l
<
Q)

Muhammad Tahir and Kashif Javed

@ _CRC Press
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AVALIACAO

LABS

10%
/ )

P1: Prova
< P2: Prova

P3: Laboratorios (6)

P4: Projeto Final
N\ ’ Y,

M= ) (Pn)
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