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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade

Details

Product Status Active

Core Processor ARM® Cortex®-M4F

Core Size 32-Bit Single-Core

Speed 120MHz

Connectivity CANbus, EBI/EMI, I²C, IrDA, LINbus, MMC/SD, QSPI, SPI, UART/USART, USB

Peripherals Brown-out Detect/Reset, DMA, I²S, POR, PWM

Number of I/O 81

Program Memory Size 1MB (1M x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 256K x 8

Voltage - Supply (Vcc/Vdd) 1.71V ~ 3.63V

Data Converters A/D 28x12b; D/A 2x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 100-TQFP

Supplier Device Package 100-TQFP (14x14)
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Features Cortex-M4 Options SAM D5x/E5x Configuration

Debug support level 0 = No debug. No DAP, breakpoints,
watchpoints, Flash patch, or halting debug.

1 = Minimum debug. Two breakpoints, one
watchpoint, no Flash patch.

2 = Full debug minus DWT data matching.

3 = Full debug plus DWT data matching.

3 = Full debug plus DWT data
matching.

Trace support level 0 = No trace. No ETM, ITM or DWT triggers and
counters.

1 = Standard trace. ITM and DWT triggers and
counters, but no ETM.

2 = Full trace. Standard trace plus ETM.

3 = Full trace plus HTM port.

2 = Full trace. ITM, TPIU, ETM,
and DWT triggers and
counters are present. HTM
port is not present

JTAG Present or Not present Not present

Bit Banding Present or Not present Not present

FPU Present or Not present Present

10.1.4 Cortex-M4 Core Peripherals

Nested
Vectored
Interrupt
Controller

The Nested Vector Interrupt Controller (NVIC) is an embedded interrupt controller
that supports low latency interrupt processing.

System Control
Block

The System Control Block (SCB) is the programmers model interface to the
processor. It provides system implementation information and system control,
including configuration, control, and reporting of system exceptions. Refer to the
Cortex-M4 Technical Reference Manual for details (http://www.arm.com).

System Timer The system timer, SysTick, is a 24-bit count-down timer. Use this as a Real-Time
Operating System (RTOS) tick timer or as a simple counter. The SysTick timer runs
on the processor clock and it does not decrement when the processor is halted for
debugging. Refer to the Cortex-M4 Technical Reference Manual for details (http://
www.arm.com).

Memory
Protection Unit

The Memory Protection Unit (MPU) improves system reliability by defining the
memory attributes for different memory regions. It provides up to eight different
regions, and an optional predefined background region. Refer to the Cortex-M4
Technical Reference Manual for details (http://www.arm.com).

Floating-Point
Unit

The Floating Point Unit (FPU) provides IEEE 754-compliant operations on single-
precision, 32-bit, floating-point values. Refer to the Cortex-M4 Technical Reference
Manual for details (http://www.arm.com).

10.1.5 Cortex-M4 Address Map
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