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Arquitetura:

Cortex-M - Concepc¢ao -
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Arquitetura:

’ Clock (pg.230): Clock Tree (pg.233)
UTrer
Interno- Externo-

& &

Precision Internal Oscillator Main Oscillator
(PIOSC) - POR - 16 MHz +F s (MOSC) - 5 MHz a 25 MHz

Tabela: 27-19 pg 1837 - RC sem PLL de 4 MHz a 25 MHz - CMOS / XTAL

- Arquitetura

Hibernation Module RTC Oscillator
(RTCOSC) Clock Source
32.768 KHz

Low-Frequency Internal Oscillator

(LFIOSC) - 33 KHz

Hibernation Module RTC Oscillator
(RTCOSC / LFIOSC) Clock Source
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Arquitetura:

Clock (pg.230): Clock Source (pg.231)
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. PLL Enabled, SysCIk SysCIk generation
Drive PLL . .
Clock Source Capabilitv? RSCLKCFG Bit generation enabled, RSCLKCFG
p y: Encodings capability? Bit Encodings
Precision Internal Oscillator Yes USEPLL =1, Yes USEPLL = 0,
(PIOSC) PLLSRC = 0x0 OSCSRC = 0x0
. . USEPLL =1, USEPLL = 0,
Main Oscillator (MOSC) Yes PLLSRC = 0x3 Yes OSCSRC = 03
Low Frequency Internal No ) Yes USEPLL =0,
Oscillator (LFIOSC) OSCSRC = 0x2
Hibernation Module RTC
USEPLL = 0,
Oscillator (RTCOSC). 32.768- No - Yes 0SCSRC = 0x4
kHz Oscillator or HIB LFIOSC }
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Arquitetura:

w ClOCk (pg. 230): CIOCk SOHI‘C-
PR

- Arquitetura
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Arquitetura:

Clock: Observacoes -
UTrer

ADC

- Arquitetura ADC Digital Block utiliza o system clock.
ADC Analog Block utiliza um clock separado (ADC Clock).

ADC Clock pode vir do PLL, PIOSC ou MOSC.
O clock deve ser no minimo de 16 MHz.

USB

PLL é utilizado para prover 60MHz, para conversao serial.
O clock do sistema deve ser no minimo 30 MHz.

@ Ethernet

Ethernet MAC é conectado ao system clock.
Ethernet PHY requer 25 MHz e o sinal pode ser do MOSC.

@ Qutros

UART, SSI e Clock control Registers usam o system clock.
PIOSC também pode ser utilizado.

E

E
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Arquitetura:

PLL: Equagbes de Configuragio

fXTAL fPIOSC

Input Freq.PLL = f;,, = (IV—-I-1)0u m,

onde fin, € (5 MHz a 25 MHz)

Ouput Freq.PLL = fyco = fin X MDIV, onde fyco € (250 MHz a 500 MHz)

MFRAC _ .
MDIV = MINT + —, onde MFRAC deveria ser sempre 0, menor Jitter

1024

fVCO
(Q+ 1) (PSYSDIV + 1)’

As variaveis Q,N,MINT e MFRAC estao no registrador PLLFREQn.
E o fator de divisao do systema estano registrador RSCLKCFG.

SysClk =
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Arquitetura:

Registradores do Systen_

Item 5.4 do datasheet, pg. 247:

://www.elf74.daeln.com.br/Pdfs/Datasheet TM4C1294NCPDT v1.01.pdf
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Arquitetura:

Registradores do System -

rPR MOSCCTL: Main Oscillator Control 0x400FE07C - pg. 273
- Arquitetura reservado reservado
1514 |13 (121110 9| 8| 7| 6| 54| 3|2 |1]0
0 N | M
P
S oo |c
W
C X | s |V
reservado R
R, T|¢c |2
N A | T |L
N
G L | M

OSCRNG <=> Oscillator Range
OSCRNG

0x0 => Low Frequency Range

0x1 => High Frequency Range (equal to or greater than 10 MHz
PWRDN <=> Power Down

PWRDN = 0x0 => Power to main oscillator circuit is enabled

0x1 => Main Oscillator circuit is powered down
NOXTAL <=> No MOSC/Crystal Connected
NOXTAL = 0x0 => xtal presente
= 0x1 => xtal ausente
CVAL <=> (Clock Validation for MOSC
CVAL = 0x0 => The MOSC monitor circuit is disabled
= 0x1 => The MOSC monitor circuit is enabled
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Arquitetura:

Registradores do System_

DIVSCLK: Divisor and Source Clock Configuration 0x400FE148 - pg. 284

31130(29|28|27(26|25(24|23|22(21|20|19(18 |17 |16
EN reservado SRC
15(14 |13 |12|11({10( 9 | 8 | 7 | 6 | 5|4 | 3|2 |10
reservado DIV

EN <=> DIVSCLK Enable
EN = 0x0 => The clock output is disabled

= 0x1 => Clock output is enabled
SRC <=> (Clock Source
SRC = 0x0 => System Clock

= 0xl => PIOSC

= 0x2 => MOSC

= 0x3 => Reservado
DIV <=> Divisor Value
SRC = 0x0 => Divided by 1 (N+1)

= 0x1 => Divided by 2 (N+1)

= ... => .....

= 0xN => Divided by (N+1)
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- Arquitetura
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Registradores do System

Arquitetura:

n and Sleep Mode Configuration Register 0x400F.EBOO - pg. 275

31(130(29|28[27|26|25[24|23|22|21]20
M N U
E E S
M W A -
T F C PLLSRC OSCSRC 0SYSDIV
P
I R G L
M E L
U Q
1514 ]13]12]11]10] 9|8 |76 |5]4[3|2]1]o0
OSYSDIV PSYSDIV
MEMTIMU <=> Memory Timing Register Update
MEMTIMU = 0x0 => This bit is automatically cleared by hardware
= 0x1 => Setting this bit causes the MEMTIMO register value
to be applied, and the memory timing to be updated
NEWFREQ <=> DIVSCLK Enable
NEWFREQ = 0x0 => This bit is automatically cleared by hardware
= 0x1 => This bit controls the activation of the wvalues in
the PLLFREQO and PLLFREQl registers as applied to the PLL
ACG <=> Auto Clock Gating
ACG = 0x0 => The Run-Mode Clock Gating Control (RCGCn) registers

are used when the microcontroller enters a sleep mode

= 0x1l => If the microcontroller is in sleep mode, the SCGCn
registers are used to control the clocks distributed to the
peripherals
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Arquitetura:

Registradores do System

USEPLL <=> Use PLL

- Arquitetura USEPLL 0x0 => Clock source specified by OSCSRC field
= 0x1 => Clock source specified by the PLL
PLLSRC <=> PLL Source
PLLSCR = 0x0 => PIOSC is the PLL input clock source
= 0x3 => MOSC is the PLL input clock source
= 0xN => Reservado
OSCSRC <=> Oscillator Source
OSCSCR

0x0 => PIOSC is oscillator source

= 0x2 => LFIOSC is oscillator source

0x3 => MOSC is oscillator source

0x4 => Hibernation Module RTC Oscillator (RTCOSC)

0xN => Reservado

OSYSDIV <=> Oscillator System Clock Divisor

OSYSDIV = 0xN => The divisor value is the 0OSYSDIV field wvalue + 1
fsyclk=foscclk/ (OSYSDIV + 1)

PSYSDIV <=> PLL System Clock Divisor

PSYSDIV 0xN => The divisor value is the PSYSDIV field value + 1
fsyclk=£fVCO/ (PSYSDIV + 1)
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Arquitetura:

U-I— Registradores do System -
31[30[29]28]27]26]25]24 22 [21[20]19]18[17]16

reservado MFRAC

- Arquitetura

reservado

N
NP ESEo0 e o

1514 (13 (1211110 9 | 8

MFRAC MINT
fVCO = (fIN * MDIV)

fIN = fXTAL/(Q+1) (N+1) or fPIOSC/(Q+1) (N+1)
MDIV = MINT + (MFRAC / 1024)

USEPLL = 0x1 => This bit controls power to the PLL
MFRAC = MFRAC value
MINT = MINT value
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Arquitetura:

Registradores do System_

PLLFREQ1: PLL Frequency 1 0x400F.E164 - p

31130(29(28|27|26|25(24(23|22|21[20[19|18 |17 |16
reservado

15|14 |13 |12(11(10| 9 | 8 | 7| 6 | 5| 4|3 |2 ]|1]0

reservado Q reservado N

fvCO = (fIN * MDIV)
fIN = fXTAL/(Q+1) (N+1) or fPIOSC/(Q+1) (N+1)
MDIV = MINT + (MFRAC / 1024)

0 = PLL Q value
N = PLL N value
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Arquitetura:

Registradores do Systen_

ALTCLKCFG - alternate Clock Configuration - P8. 280
DSCLKCEFG - Deep Sleep Clock Configuration Register - Pg. 281

PIOSCCAL - Precision Internal Oscillator Calibration - Pg. 289
PIOSCSTAT - precision Internal Oscillator Statistics - Pg. 291

PLLSTAT - pLL Status - pg. 294
SLPPWRCEFG - Sleep Power Configuration - P§8. AR
DSLPPWRCEG - Deep-Sleep Power Configuration - Pg. AN
PLLSTAT - pLL status - P8. 294
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Arquitetura:

— Exercicio: -
UTrer

- Arquitetura

Abrir o arquivo: sysctl.c
Localizar a fung¢ao: SysCtlClockFreqSet - linha 2126

Dar uma olhada geral neste arquivo ...
\TivaWare_C_Series-2.2.-.295\driverlib\sysctl.c
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RTOS
Concorreéncia / Paralelis-

Y/ = = [
A\ . | j

Ref. *
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RTOS

Concorreéncia / Parale_
1x Prograr. N x Tarefc.

Quanto maior o programa mais Menores tarefas
dificil é a construgdo do PP, Dividir o P.P. em partes

Programagdo convencional pode Depois basta rodar todas elas
gerar problemas temporias em paralelo

Prof.: Dr. Paulo Denis Garcez da Luz garcez@professores.utfpr.edu.br www.daeln.com.br 18/27



UTrer

- Arquitetura
- RTOS

- Referéncias
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RTOS
| Hardware Single Core

Hardware

Prof.: Dr. Paulo Denis Garcez da Luz garcez@professores.utfpr.edu.br www.daeln.com.br 19/27



- RTOS

Aula 06 - F4:3 V.1.1 — Sistemas Embarcados ELF74 - www.elf74.daeln.com.br

RTOS
Hardware Singl_

Registers
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RTOS
Hardware Single C(_

RAM RAM

STACK 1 STACKn
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RTOS

Concorreéncia / Parale-
Th read. Pro cess

MMU
Parte de um Programa / APP. Programa / APP

Cada processo pode ter diversas
Threads

Task é um conceito l6gico
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RTOS
Concorreéncia / Parale_

N Preemptivo:

Depende da Colaboragdo

0 S.0. libera o controle para a
Thread

Preempti-

0 S.0. geréncia tudo

0 S.0. aloca e desaloca os recursos
para as Threads.
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Priority

Handler Mode

Thread Mode

B
[dt

A

RTOS

Prioridade:

>
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RTOS

Ressalvas: -
Interdenpei. Dependénc.

- RTOS

Caso em que as tarefas ndo
complartilham nada.

Geréncia necessita de cuidados

Podem gerar DeadLocks,
Inversado de Prioridade ou
Starvation

Nestes casos basta um
Gerenciamento simples de uso
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RTOS
Questoes Import_

Comunicagdo entre as tarefas

Sincronismo entre as tarefas

Compartilhamento de recursos
Exclusdo mutua

Agendamento de tarefas
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Referéncias:

- Referéncias Continuacao dos Labs 1 a 4:

E

* Refs <> Renesas.com, Pixabay.com, wikimedia.org, flickr, community.arm.com, Undergraduated course Renesas /
CWS71-Sistemas Embarcados (Prof. Douglas P. B. Renaux e Robson Linhares), ytchannel Gustavo W. Dernardin, ARMv7-M
Architecture Reference Manual, CSW40-Sistemas Microcontrolados - Prof. Peron, toshiba.semicon-storage.com,

microntrollerslab.com, Ifeletronics.com.br
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