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Introduction

In the fast evolving world of embedded computing, theam335x sitara processors tihave carved out a reputation
for reliability, flexibility, and performance. Whether you're building industrial automation systems, automotive
dashboards, or smart home devices, the Sitara AM335x family offers a compelling blend of ARM Cortex A8 cores,
rich peripheral sets, and a mature software ecosystem. This article takes a deep dive into the architecture, features,
and real world applications of these processors, guiding you through the choices and best practices that will help
you harness their full potential.

Overview of Tl Sitara AM335x Processors

The Sitara AM335x series, released by Texas Instruments (TI) in 2012, is built around the ARMv7 A architecture. At
its core, each device integrates a single Cortex A8 processor running at up to 800 MHz, coupled with a 32 bit
floating point unit (FPU) for efficient mathematical operations. While the CPU core remains modest by today’s
flagship standards, its power efficiency and low cost make it ideal for edge computing and embedded applications
that demand a balance between performance and energy consumption.

Key to the AM335x’s success is its extensive integration of peripherals. From high speed Ethernet controllers and
PCle lanes to a full suite of serial interfaces (UART, SPI, 12C, CAN) and analog-to-digital converters (ADCSs), the
processors deliver a complete platform that reduces board complexity and development time.

Core Architecture and Performance

ARM Cortex A8 at 800 /MHz

The single Cortex A8 core is a 32 bhit, 3 pipeline architecture that offers a good trade off between computational
capability and power draw. Running at up to 800 MHz, it can handle real time control loops, lightweight machine
learning inference, and multimedia decoding tasks with ease.

Floating Point Unit (FPU)

The integrated FPU accelerates double precision and single precision operations, reducing the CPU load for signal
processing and control algorithms. This is particularly valuable in industrial applications where sensor data must be
processed rapidly.

Cache Hierarchy

With 32 KB L1 instruction and 32 KB L1 data caches, the AM335x achieves low latency for frequently accessed
code and data. While larger caches would improve performance for data heavy workloads, the current configuration
keeps power consumption low.

Memory Management Unit (MMU)

The MMU supports virtual memory and memory protection, enabling the execution of complex operating systems
like Linux or TI RTOS. It also facilitates secure memory regions for sensitive data.



Integrated Peripherals and 1/0

Digital 1/0 and GPIO

Up to 65 general purpose I/O pins are available, grouped into several banks. These can be configured as inputs,
outputs, or for alternate functions such as PWM, SPI, or 12C. The flexibility makes the AM335x suitable for a wide
range of sensor interfaces and actuator control.

Serial Interfaces

e UARTS: Six UARTS support asynchronous serial communication for debugging, sensor data, or
communication with legacy devices.

¢ SPI: Two SPI controllers enable high speed communication with flash memory, sensors, or other
microcontrollers.

e 12C: Three 12C buses allow easy connection to EEPROMs, real time clocks, or low speed peripherals.

¢ CAN: Two CAN controllers support automotive and industrial bus protocols.
Analog-to-Digital Converters (ADCs)

The AM335x features a 12 bit, 10 channel ADC with a sampling rate of up to 1 MSPS. This allows precise
measurement of analog signals such as temperature, voltage, or pressure.

Pulse Width Modulation (PWM)

With up to 16 PWM outputs, the processor can drive motors, LEDs, or other PWM controlled devices. The PWM
modules support up to 16 /kHz resolution, suitable for most control loops.

Camera and Video Interfaces

For multimedia applications, the AM335x offers a 12 bit, 8 lane MIPI CSI 2 interface and a 12 bit, 4 lane LVDS
interface. These enable high resolution camera input for vision systems.

Connectivity Options

Ethernet

Dual Gigabit Ethernet MACs provide high bandwidth networking. Combined with the integrated PHY, the AM335x
supports both 10/100/1000 /Mbps Ethernet, making it ideal for industrial Ethernet and data center edge devices.
PCle

A PCle Genl x1 interface allows expansion to high speed peripherals such as SSDs, Wi Fi modules, or custom
accelerators.

USB

Two USB 2.0 host controllers and one USB OTG controller support a wide range of USB peripherals, including
keyboards, mice, storage devices, and embedded cameras.

Wireless Connectivity

While the AM335x does not include built in Wi Fi or Bluetooth, its PCle and USB interfaces enable the addition of
wireless modules. Tl also provides reference designs with integrated Wi Fi/Bluetooth for rapid prototyping.

Power Management and Efficiency

Dynamic Voltage and Frequency Scaling (DVFS)



The processor supports DVFS, allowing the CPU frequency to be adjusted on the fly based on workload. This
feature is critical for battery powered or thermally constrained applications.

Low Power Modes

Multiple low power states—such as Sleep, Deep Sleep, and Power down—reduce idle power consumption to a few
milliwatts. The power management controller orchestrates transitions between states, ensuring minimal wake up
latency.

Integrated Power Management IC (PMIC) Support

The AM335x reference designs integrate TI's TPS65904 PMIC, which offers up to 20 V input and multiple voltage
rails for analog, digital, and peripheral domains. This simplifies board design and enhances power efficiency.

Software Ecosystem

Linux Support

The Sitara AM335x is fully supported by the Linux kernel from version 3.0 onwards. Tl provides a Yocto based SDK
that includes device drivers, board support packages, and pre built images for rapid deployment.

TI RTOS

For real time applications, Tl offers the RTOS that includes a preemptive scheduler, memory management, and a
rich set of drivers. It's a popular choice for safety critical systems such as automotive infotainment or industrial PLCs.

Embedded Linux Distributions

Beyond the Yocto SDK, the AM335x is supported by popular distributions such as Ubuntu Core, Debian, and
OpenEmbedded. This flexibility allows developers to choose the distribution that best fits their application
constraints.

Development Tools

e Code Composer Studio (CCS): A robust IDE for C/C++ development with debugging and profiling capabilities.

» Texas Instruments SDK: Provides pre built libraries, examples, and configuration wizards for both Linux and
RTOS.

e GitHub Repositories: Tl hosts a wealth of sample projects, device drivers, and application code on GitHub.

Operating Systems Supported

Linux

Linux on AM335x supports full networking stacks, multimedia frameworks (GStreamer), and graphical
environments (X11, Wayland). The kernel includes drivers for all integrated peripherals, making it a versatile
platform for consumer and industrial devices.

Tl RTOS

Tl RTOS provides deterministic task scheduling, making it suitable for high reliability applications such as motor
control or safety critical monitoring.

FreeRTOS

For lightweight, low resource applications, FreeRTOS can run on the AM335x with minimal footprint, especially

when paired with the TI RTOS kernel extensions.

Embedded Linux Variants



Ubuntu Core offers a secure, containerized environment ideal for I0T gateways, while Debian provides a robust
package ecosystem for legacy applications.

Development Tools and SDK

Texas Instruments SDK for Sitara AM335x

The SDK bundles pre configured board files, kernel modules, and application templates. It includes:

1. Device tree overlays for custom pin configurations.

2. Bootloader images (U-Boot) with support for secure boot.

3. Examples for UART, SPI, I12C, Ethernet, and camera interfaces.
4. Yocto build system scripts for custom Linux images.

Yocto Project

Yocto provides a flexible build system that allows developers to create tailored Linux images, stripping unnecessary
components to reduce footprint and improve security.

Code Composer Studio (CCS)

CCS integrates with the Tl compiler, debugger, and profiler. It offers a graphical interface for setting breakpoints,
monitoring variables, and measuring performance metrics.

TI-RTOS SDK

Includes libraries for file systems, networking, and middleware (e.g., MQTT, OPC UA). The SDK also supports
secure boot and device authentication.

Documentation and Community Resources

TI's official website hosts extensive datasheets, reference manuals, and application notes. The community forums
and GitHub repositories provide user generated tutorials and code snippets.

Real World Applications

Industrial Automation

AM335x boards are often deployed in Programmable Logic Controllers (PLCs) and SCADA systems. Their robust I/
O, deterministic RTOS support, and industrial Ethernet make them ideal for factory floor control.
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