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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®-M3

Core Size 32-Bit Single-Core

Speed 64MHz

Connectivity I²C, IrDA, Memory Card, SPI, SSC, UART/USART, USB

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

Number of I/O 47

Program Memory Size 512KB (512K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 64K x 8

Voltage - Supply (Vcc/Vdd) 1.62V ~ 3.6V

Data Converters A/D 10x10/12b; D/A 2x12b

Oscillator Type Internal

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

Mounting Type Surface Mount

Package / Case 64-LQFP

Supplier Device Package 64-LQFP (10x10)
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Atmel | SMART SAM3S Series MCU
ARM Cortex-M3 Flash Microcontroller Delivers 
High Integration and Low Power

Key Features

• 1.62V to 3.6V supply
• ARM Cortex-M3 rev 2.0 processor running at up to 64MHz
• Memory protection unit (MPU)
• Optional dual-bank Flash
• Native 4-layer AHB bus matrix, 21 DMA channels
• Embedded regulator, power-on reset, brown-out detection and multiple 

clock sources, including 32kHz oscillator and factory-trimmed RC
• High-speed peripherals, including USB2.0 FS device, HS SD/SDIO/MMC, 

USART, SPI
• Up to 16-channel 12-bit 1Msps ADC with PGA stage and differential 

inputs, 2-channel 12-bit 1Msps DAC, analog comparator
• Powerful and flexible 16-bit timers with quadrature decoder and gray 

counter. Powerful PWM unit, calendar RTC, watchdog timer 
• Power consumption 2.3mW@1MHz, 1.3mW@500kHz, backup mode 

down to 1.8µA
• ECC on Flash, independent watchdog, dual-bank Flash, clock failure 

detection. On-the-fly external memory scrambling.
• 8-bit parallel data capture on PIO controller
• Up to 79 I/O lines with integrated serial resistors (on-die termination)
• 48-, 64- and 100-pin packages

Benefits

• ARM® Cortex®-M3 technology
• Pin-to-pin compatible with best-selling Atmel® | SMART 

SAM7S series MCU
• Highly-integrated peripheral set, including Full Speed USB 

device 
• Native Atmel QTouch® capacitive touch support  
• Low power consumption 
• Simplified PCB design and low system cost
• Parallel input/output (I/O) signal capture
• Safety features

Application Areas

• Consumer goods and toys
• Industrial control
• Metering
• Medical
• Test and measurement
• 802.15.4 wireless networking
• PC, cell phone, gaming peripherals
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Atmel | SMART SAM3S Series MCU
ARM Cortex-M3 Flash Microcontroller Delivers  

High Integration and Low Power

Evaluation Kit and Ecosystem

• Full-featured evaluation board and software library
• Atmel BitCloud® (ZigBee PRO) stack available
• QTouch library support for buttons, sliders and wheels
• Worldwide support ecosystem of industry-leading suppliers of 

development tools, real-time operating systems and middleware 
products

• Kit Ordering Code ATSAM3S-EK2

Device Ordering Information

Ordering Code Flash Package

ATSAM3S8CA-AU 512kB LQFP100

ATSAM3S8CA-CU 512kB BGA100

ATSAM3S8BA-AU 512kB LQFP64

ATSAM3S8BA-MU 512kB QFN64

ATSAM3SD8CA-AU 512kB* LQFP100

ATSAM3SD8CA-CU 512kB* BGA100

ATSAM3SD8BA-AU 512kB* LQFP64

ATSAM3SD8BA-MU 512kB* QFN64

ATSAM3S4CA-AU 256kB LQFP100

ATSAM3S4CA-CU 256kB BGA100

ATSAM3S4BA-AU 256kB LQFP64

ATSAM3S4BA-MU 256kB QFN64

ATSAM3S4AA-AU 256kB LQFP48

Ordering Code Flash Package

ATSAM3S4AA-MU 256kB QFN48

ATSAM3S2CA-AU 128kB LQFP100

ATSAM3S2CA-CU 128kB BGA100

ATSAM3S2BA-AU 128kB LQFP64

ATSAM3S2BA-MU 128kB QFN64

ATSAM3S2AA-AU 128kB LQFP48

ATSAM3S2AA-MU 128kB QFN48

ATSAM3S1CA-AU 64kB LQFP100

ATSAM3S1CA-CU 64kB BGA100

ATSAM3S1BA-AU 64kB LQFP64

ATSAM3S1BA-MU 64kB QFN64

ATSAM3S1AA-AU 64kB LQFP48

ATSAM3S1AA-MU 64kB QFN48

* 2x256kB dual-bank Flash


