Nucleul ARM Cortex M

1. Clasificarea.
1. Blocul de registri.

m. Harta de memorie.



n I. Procesoare ARM Cortex - M




. I. Clasificarea

Procesorul Cortex-M face parte din familia de
procesoare bazate pe arhitectura RISC ce este

dezvoltata de ARM Holdings.

Indexul “M” specifica ca acest procesor se
utilizeaza in microcontrolere.

La moment sunt nomenclatura procesoarelor
Cortex-M include urmatoarele procesoare:
MO, MO+, M1, M3, M4, M7

Toate procesoarele Cortex-M suporta setul de
instructiuni Thumb-2



. I. Structura nucleului ARM
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. I. Structura nucleului ARM
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. I. Structura nucleului ARM
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. I. Structura nucleului ARM

ARM® Cortex®-M3




n I. Structura microcontrolerului cu nucleul Cortex=-M
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n I. Structura microcontrolerului cu nucleul Cc

Arhitectura ARMv7-M

Setul de instructiuni Thumb si Thumb-2
Inmultirea -1 cicluri, Inpartirea -2..12 cicluri
Aritmetica cu saturatie

Memorie Bit Banding

Pipeline cu 3 nivele

Pina la 240 vectori de intrerupere + NMI
256 nivele de prioritate a intreruperilor
Latenta intrarii in intrerupere 12 cicluri



n I. Blocul de registri

Core registers
The processor core registers are:
— = —
R1
R2
R3
R4
R5
R6 > General-purpose registers
R7
R8
R9
High registers ¢ R10
R11
R12
Stack Pointer SP (R13) PSPt MSP* *Banked version of SP
Link Register LR (R14)
Program Counter PC (R15)

—X
PSR Program status register
PRIMASK

FAULTMASK Exception mask registers > Special registers
BASEPRI
CONTROL CONTROL register

Low registers <




n Il. Blocul de reqistri

Required
Type | privilege Reset
Name " @ value Description
RO-R12 RW Either Unknown “‘General-purpose registers” on page 43
MSP RW | Privileged (.‘:;»ee e “Stack Pointer” on page 43
escription
PSP RW Either Unknown “Stack Pointer” on page 43
LR RW Either OxFFFFFFFF | “Link Register" on page 43
PC RW Either See 2y “Program Counter” on page 43
description
PSR RW Privileged | 0x01000000 “Program Status Register” on page 44
ASPR RW Either 0x00000000 Application Program Status Register” on
page 45
IPSR RO Privileged | 0x00000000 4I(r;terrupt Program Status Register’ on page
EPSR RO Privileged | 0x01000000 4%xecu’uon Program Status Register” on page
PRIMASK RW Privileged | 0x00000000 “Priority Mask Register” on page 47
FAULTMASK | RW Privileged | 0x00000000 “Fault Mask Register” on page 48
BASEPRI RW Privileged | 0x00000000 “Base Priority Mask Register” on page 49
CONTROL RW Privileged | 0x00000000 “CONTROL register” on page 50
1. Describes access type during program execution in thread mode and Handler mode. Debug
access can differ.
7.8 An entry of Either means privileged and unprivileged software can access the register.



OXEOOFF000 ROM table
0xE0042000 External PPB
0xE0041000 ETM
0xE0040000 TPIU
OxEO03FFFF
0XE000F000 Reserved
NVIC
0xE000E000
Reserved

0xE0003000
0XE0002000 FPB
0XE0001000 DWT
0xE0000000 IT™M
0%43FFFFFF

Bit band alias
0%42000000
0x4FFFFFF
0x40100000
0x40000000 Bit band region
0x23FFFFFF

Bit band alias
0%22000000
0x21FFFFFF
0%20100000
0x20000000 Bit band region

\n
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. Ill. Harta de Memorie i
OXEOOFFFFF \

N\

Vendor Specific

Private Peripheral Bus - External

Private Peripheral Bus - Internal

External Device 1GB
External RAM 1GB
Peripheral 0.5GB
SRAM 0.5GB
Code 0.5GB

OxFFFFFFFF

0xE00400000
0xEO03FFFF
0xE0000000
O0xDFFFFFFF

0xA0000000
0x9FFFFFFF

0x60000000
0x5FFFFFFF

0x40000000
0x3FFFFFFF

0x20000000
Ox1FFFFFFF

0x00000000



n lll. Harta de Memorie

ofofojofo|o|o|o] Read byte from SRAM 32MB alias region

O0x23FFFFFC I 0x23FFFFF8 | ° o o g 0x23FFFFE4 I 0x23FFFFEO I

—

Mask and modify bit element | X X [x[x|x|1]x]|x \ 1MB SRAM bit-band region

¥ \{/6543210

Ox:Z.‘)UE:FFII:F
ojojojojo|trio|o} Write byte to SRAM
7 6 5 4 3 2 10
LDR R0,=0x200FFFFF ; Setup address
MOV R2. #0x4 ; Setup data LDR R0,=0x23FFFFFC ; Setup address
LDR RI1, [RO] : Read MOV R1, #0x1 ; Setup data
ORRR1, R2 - Modify bit STR R1, [RO] - Write

STR R1, [RO] : Write back result
Traditional bit manipulation method Direct, single cycle access with bit banding




Structura controlerului TI DSP+CortexiVi
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