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Sobre: O Professor.

1995-2000
Eng. Ind. Eletrénica Aluno (vasp.)
(CEFET-PR)
- Ensalamento
2000-2006
Engenheiro / . (CLT) Gerente de Projetos
(Indastria-S. /B. / Z.)
2006-2008 . o
Mestrado uno / Empreendedor
(UTFPR-PR)
2015-2020
Professor (2008-Atual) Doutorado
(UNICAMP-SP)
[ Garcez @ utpr.edu.br - Garcez @ professores.utfpr.edu.br ]
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Sobre: O Professor.

PR

- Ensalamento
4 D

Horarios / Atendimento ...

Celulares / Internet (Moderacao) ...

< Avaliacoes / Vista de Prova ...
Chegada e permanéncia em aula ...

Curso Presencial # Curso EAD ...

Aulas Presenciais (100%) / Covid ...

N 4
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CONTEUDO PROGRAMATICO

AVR 8B,
16B, 32B MSP
ARM
M R, A
780 Microcontroladores
Rabbit
DSP’s
68HCXX
MCPXX
ETC_xx

STM
32B

Renesas

80188

PIC’s 8B,
16B, 32B,
DSPic
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CONTEUDO PROGRAMATICO

Microcontroladores

- Contetdo Prog.

ARM Cortex
MR A

Prof.: Dr. Paulo Denis Garcez da Luz garcez@professores.utfpr.edu.br www.daeln.com.br 5/18



- Contetdo Prog.

Aula 00 - F 4:3 V. 1.1 - Microcontroladores ELF52 - www.elf52.daeln.com.br

CONTEUDO PROGRAMATICO

C++ Basic
C Pascal
- J
Fortran Linguagens ava

Cobol Nes_C

Lua

Shell
Perl
ETC_xx
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CONTEUDO PROGRAMATICO

Linguagens

- Contetdo Prog.

Assembly / C
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CONTEUDO PROGRAMATICO

[ IDE: KEIL - Embedded Develo-

Tools by ARM

https://www.keil.com/downloa-

- Conteldo Prog.
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CONTEUDO PROGRAMATICO

Complex Instruction Set Compl‘ Reduced Instruction Set Comp‘
- Conteudo Prog.

/- Enfase do Hardware Enfase do Software -

- Maior qt. de instrucgdes Menor qt. de instrucoes que CISC -

< - Operagdes com memoria nas intrug. Execugdo otimizada de calls func. -

- Alta taxa de ciclos / s, para pouco cédigo Menor gt. modos de enderegamento -

- Maior qt. de transistores para armazenar | Utilizacdo: larga escala de pipelining -

\ intrug. complexas Maio qt. transistores para Regist.-

X86 MIPS | Risc-v

https://pt.wikipedia.org/wiki/R.
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CONTEUDO PROGRAMATICO

Cortex-A73 Application

System capability & . prf):\:er:.;)as

performance . ortex-A72 (it .

Cortex-A57 support Linux,
B corcexass ' MS mobile OS)
Cortex-Al5 . Cortex-A35
Cortex-Al7 Cortex-A32
Cortex-A9 Cortex-Al2
Cortex-A7 s \
Cortex-A8 Cortex-R8

_J Real Time

Cortex-A5 ‘_J « Processors
- Cortex-R7 \. /

ARMII™ ‘—J
U Serick ‘ Cortex-R5 Ve N
Cortex-R4 u Microcontrollers

s u Cortex-M7 and deeply

Cortex-M4 embedded
ARM920T™, | - / L J

ARM940T™ ARFB 6™ Cortex-M3 el
ARM966™ st CoPlex.M0 Cortex-Mo+
Cortex-M1
ARM7™ series (FPGA)
L Classic ARM Processors J ARM Cortex Processors ’
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CONTEUDO PROGRAMATICO

ARM Cortex A - “Application”

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

2016
Premium Mobile,

High-performance
with lower power

High

High-performance

2017

with gl Proven y = . 2
bt and sma.lle« area high-performance Infrastructure & Premium Mot_nle. perfo; mance
feature set relative to Auto Consumer
i . Cortex-Al5 % B ¢4/32.0it o B ¢4/32-bit L PP

| Cortex-A53

Well-established,
mid-range
processor used in
many markets

Balanced
performance and
efficiency
{64/32-bit

First ARMv7-A
processor

Cortex-AS
Smallest and Most efficient i
lowest power ARMv7-A CPU, Smallest and Ult"a_ 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

ARMvV7-A ARMv8-A

ARM  Arm
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CONTEUDO PROGRAMATICO

ARM Cortex R - “Real Time”

Cortex-R7 Cortex-R8

High Highest
performance performance &
4G modem and 5G modem and modem
storage storage

Storage

Cortex-R5
‘ Real-time -
; Most advanced Functional
Real-time performance e f
f : g processor for sarety
el with functional functional safety
| » safety
ARMv7-R ARMv8-R ARM

ARM AI'mM
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CONTEUDO PROGRAMATICO

U I I'’PR  ARM Cortex M - “Microcontroller”

Cortex-M3 Cortex-M4 Cortex-M7 Cortex-M33
= COI‘\tEI:IdO Prog- Maximum Flexibility, control Performance

Perfi"or‘mnance Plamlscredagsp performance, and DSP with efficiency
sancency conireran control and DSP TrustZone

Cortex-M0 Cortex-M0+ Cortex-M23

TrustZone in Lowest
smallest area, power & area)
lowest power

Lowest cost, Highest energy
low power efficiency
8l Available via DesignStart

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

ARMv8-M ARM

ARM [ AI'm
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CONTEUDO PROGRAMATICO

ARMCORTEX

Cortex-M3

Cortex-M0+

Maximum DSC Performance
Flexible Memory System
Cache, TCM, AXI,ECC

Double & Single Precision FP

Cortex-M0

Digital Signal Control (DSC)
Processor with DSP
Accelerated SIMD
Floating point (FP)

Performance efficiency
Feature rich connectivity

Lowest power
Outstanding energy
efficiency

Lowest cost

Low area Digital Signal Control application space

‘8/16-bit’ Traditional application space *16/32-bit’ Traditional application space
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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

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

Power Select
Jumper (JP1)

,,,,,,,,,, N Do ¥R TAELCCCT; Debug USB Port
) ' for power and
Ethernet ——gp programming/
Port debugging
Reset Switch Tiva TM4C-
Wake Button 123GH6PMI for
programming
uUsg =——p & debugging
Micro-A/ -B External debug
Connector connection
>00000 Breadboard

Connection Headers

User User
Switch Switch
1 (PJO) 2 (PJ1) 1:4

40-pin BoosterPack
connector can accept

40-pin BoosterPack
connector can accept

(PNT1, both 20- & 40-pin both 20- & 40-pin
PNO, BoosterPacks

PF4. Tiva TM4C1294NCPDT]  DoosterPacks
PFO) Microcontroller

https://www. ti.com/tooI/EK-TIl-
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GUIDE TO THE
CORTEX-M
PROCESSOR FAMILY

Second Edition

Trevor Martin

THE DEFINITIVE GUIDE TO
ARMP® CORTEX®-M3

AND CORTEX®-M4
{3, PROCESSORS

Third Edition

Joseph Yiu
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ARM®

Microprocessor Systems

Cortex"-M Architecture, Programming, and Interfacing
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(6) CRC Press
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ARM Architecture Reference Manual by David Seal

ARM Assembly Language Fundamentals and Techniques, 2nd Edition by William Hohl

ARM: Assembly Language Programming by Stephen Welsh, Peter Knaggs (http://www.rigwit.co.uk/ARMBook/)
ARM system-on-chip architecture by Steve Furber

Getting Started with Tiva ARM Cortex M4 Microcontrollers A Lab Manual for Tiva LaunchPad Evaluation Kit by
Dhananjay V. Gadre, Sarthak Gupta

Javed, Kashif Tahir, Muhammad - ARM microprocessor systems Cortex-M architecture, programming, and
interfacing

STM32 Arm Programming for Embedded Systems by Mazidi, Muhammad Ali Chen, Shujen Ghaemi, Eshragh
The Definitive Guide to Arm® Cortex®-M3 and Cortex®-M4 Processors by Joseph Yiu

The Designer’s Guide to the Cortex-M Processor Family by Trevor Martin
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AVALIACAO

- Avaliacao

e )
P1: [30%)]
P2: [30%)]
Labs: [40%]

M = Z(Provas) + Z(Laboratérios)
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