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Course Outline

• SAM9X60 ARM926EJ-S Microprocessor Introduction

• SAM9X60 Evaluation Kit Introduction

• Embedded Linux Development Tools of MPU Introduction

• Embedded Linux Resource Introduction
• Linux4SAM

• Microchip Developer Help

• Microchip University (MU)

• Microchip Taiwan

http://www.linux4sam.org/
http://www.linux4sam.org/
developerhelp.microchip.com
developerhelp.microchip.com
https://mu.microchip.com/
https://mu.microchip.com/
http://www.microchip.com.tw/
http://www.microchip.com.tw/


SAM9X60 ARM926EJ-S 
Microprocessor Introduction
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Microchip MPUs at a Glance
Entry Level, Low-Power ARM9, Cortex-A5 and A7 up to 1GHz

ARM926 up to 600MHz / 660 DMIPS
Low-cost, low-power graphics, 

camera and connectivity

Cortex-A5, up to 600MHz / 940 DMIPS
Low-power, TrustZone security, display, camera, 
audio sub-system and connectivity, GigE, 10/100

SAMA5D2, 500MHz

Up to 500MHz
DDR3 support
PCI security

10/100 Ethernet
Up to 128 I/O

CAN, USB, QSPI
AEC-Q100

System in Package (SIP)
D1M – 128Mb DDR2
D5M – 512Mb DDR2

D1G – 1Gb DDR2
LD1G – 1Gb LPDDR2
LD2G – 2Gb LPDDR2

System on Module (SOM)
SOM1 – EMAC

WLSOM1 – EMAC + WLS

SAMA5D3
Connectivity

Up to 536MHz
10/100 Ethernet

GigE MAC
Up to 160 I/O

CAN, USB
SAM9X60

Up to 600MHz
Secure Boot

LCD + 2D HW Accel
I2S, Class D

Dual Ethernet and QSPI
AEC-Q100

System in Package (SIP)
D6K - 64Mb SDRAM
D5M - 512Mb DDR2

D1G - 1Gb DDR2

System on Module (SOM)
SAM9X60D1G-I/LZB

SAMA5D4
Video decode

Up to 600MHz
720p video decoder
Dual 10/100 MAC

Up to 152 I/O
USB

Cortex-A7, up to 1GHz
TrustZone security, GigE, 

display, camera, 
audio sub-system

SAMA7G54, 1GHz
533MHz DDR3 Support
GigE + 10/100 Ethernet

MIPI Camera
4ch ASRC
6x CAN-FD

USB, QSPI, Octal SPI
AEC-Q100

Up to 136 I/O

System in Package (SIP)
D1G – 1Gb DDR3L
D2G – 2Gb DDR3L
D4G – 4Gb DDR3L

System on Module (SOM)
SOMs RTP Jun ‘24

SAMA5D29
SAMA5D27 w/ fully compliant 

CAN-FD and 1588

SAMA5D2 for Automotive

System in Package (SIP)
High Security Module (HSM)

SAM9X75, 800MHz
MIPI CSI/DSI, LVDS, 

GigE w/ TSN, SRAM PUF
512Mb, 1Gb, 2Gb SIPs!

SAMA7D65, 1GHz
MIPI DSI, LVDS. 2D GPU

Dual GigE w/ TSN, SRAM PUF

Low-Cost/Crossover
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Microchip 32-bit Microprocessors (MPUs)

• SAM9 Series (Arm926EJ-S  core)
• Step up from a MCU based solution to a higher level of performance.

• Provides a rich set of peripherals, HMI and security features for transportation, industrial, home 
appliance and consumer applications.

• SAMA5 Series (Arm® Cortex®-A5 processor core)
• The SAMA5 family is a step up in performance compared to our SAM9 family.

• Provides up to 940 DMIPS, a rich set of peripherals, HMI and security features for transportation, 
industrial, home appliance and consumer applications.

• SAMA7 Series (Arm® Cortex®-A7 processor core)
• The SAMA7 family has higher processing capabilities, suitable for Artificial Intelligence (AI) / Machine 

Learning (ML) or advanced connectivity for gateway.

• Designed for consumer and industrial applications, provides up to 1 GHz (1900 DMIPS), a rich set of 
peripherals including MIPI CSI-2®, Audio Subsystems, Dual Ethernet, CAN FD, and Robust Security 
features to simplify your design.
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SAM9X60 Microprocessor (MPU)
Key Features

• ARM926EJ-S Core
• Up to 600MHz, 2x 32kB L1 cache

• Memory type support
• 16-bit LPDDR / DDR2
• 16/32-bit LPSDR / SDRAM
• Raw MLC/SLC NAND with 24-bit ECC
• QSPI, 2x SD 2.0 / eMMC 4.41

• Connectivity
• Dual 10/100 EMAC, Dual CAN
• Three HS USB Host or Two Host + Device

• User Interface
• 24-bit LCD Interface with 4 overlays
• 2D Graphics Engine (GPU)
• Camera Interface
• I2S/TDM, Mono Class D controller

• Security
• Secure Boot, Unique ID
• HW Crypto Engine (AES, SHA, TDES, TRNG)
• Secure Key Storage (OTP)
• Tamper pins
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SAM9X60 Package Summary 

• Even developers with expertise in the design of an industrial-grade MPU-based 
system spend a lot of time on PCB layout to guarantee signal integrity for the high-
speed interfaces, DDR memories and Ethernet Physical Layers (PHYs) of MPUs.

• Microchip produces Arm® processor-based System in Package (SiP) and System on 
Module (SOM) to reduce the more complex hardware design of these devices that 
raises concerns.

SAM9X60 SiPSAM9X60 MPU SAM9X60 SOM



SAM9X60 Evaluation Kit
 Introduction
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SAM9X60 Evaluation Kit Summary

• The SAM9X60 related applications can be evaluated in the SAM9X60 Evaluation Kit, 
Curiosity Board and Hobby Kit.

• They are designed for evaluation of all variants of the SAM9X60 MPU, including SiP 
variants and SOMs, built on a common set of components to reduce time to market 
by simplifying hardware design and software development.

SAM9X60 Hobby Kit
(Taiwan Event Board)

SAM9X60 Evaluation Kit
(No Longer Being Manufactured)

SAM9X60 Curiosity Board
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Evaluation Kit - SAM9X60 Curiosity Board

• SAM9X60D1G, System in Package (SiP), 600MHz ARM926EJ-S Core

• 1-Gbit integrated DDR2 SDRAM

• 4-Gbit NAND Flash

• 2-Kbit I2C Serial EEPROM

• One 10/100 Ethernet Port with Microchip KSZ8081 PHY

• 24-bit LCD Controller with RGB666 Interface

• Dual CAN with Microchip MCP2542 CAN FD Transceiver IC

• Microchip MCP16501 Power Management IC

• Option SDMMC Interface to connected ATWILC3000-SD EK

• Dual SD Card/eMMC Slot

• Three High-speed USB Ports

• mikroBUS Socket

• Raspberry Pi Expansion Header

https://www.microchip.com/en-us/development-tool/EV40E67A

https://www.microchip.com/en-us/development-tool/EV40E67A
https://www.microchip.com/en-us/development-tool/EV40E67A
https://www.microchip.com/en-us/development-tool/EV40E67A
https://www.microchip.com/en-us/development-tool/EV40E67A
https://www.microchip.com/en-us/development-tool/EV40E67A
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Evaluation Kit - SAM9X60 Hobby Kit

• Modified from SAM9X60 Curiosity Board

• SAM9X60D1G, System in Package (SiP), 600MHz ARM926EJ-S Core

• 1-Gbit integrated DDR2 SDRAM

• 64 Mb SQI Flash (Option)

• 24-bit LCD Controller with RGB666 Interface

• Microchip MCP16501 Power Management IC

• eMMC Slot

• Two High-speed USB Ports

• mikroBUS Socket

• Raspberry Pi Expansion Header

• Arduino Shield

• USB Bridge to Debug Port

• Audio Class D Amplifier

• Option to connected onboard ATWILC3000

On Board Memories

SDRAM
1Gb DDR2
Internal Memory
W971G16SG2-5I

SQI Flash (Option)
NOR Flash 64Mb
SST26VF064BT

External Connections

μSD-CARD socket
4-bit mode

CLASS D
Audio Amplifier

1 x μUSB
1 x USB Type A

USB A, B
socket

Raspberry Pi
40-pin header

LCD
RGB666 Interface
50-pin FPC connector

WiFi module (Option)
ATWILC3000

mikroBUS
socket

Arduino
socket

USB to UART
socket (MCP2221)

APP-SAM9X60 Hobby Kit Dev. Resource Introduction

https://www.microchip.com.tw/uploads/tad_uploader/tmp/197/APP_SAM9X60_Dev_Resource.pdf
https://www.microchip.com.tw/uploads/tad_uploader/tmp/197/APP_SAM9X60_Dev_Resource.pdf
https://www.microchip.com.tw/uploads/tad_uploader/tmp/197/APP_SAM9X60_Dev_Resource.pdf


Embedded Linux 
Development Tools of MPU 

Introduction
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Development Tools

• We need a high-performance PC to compile the resource for Embedded Linux system and run 
it on the evaluation kit of the target MPU.

• The following Development Tools are the tools we need to prepare :
• Hardware : 

• A computer with High performance and enough drive space
• Microchip Evaluation Kit
• microSD Card (>1GB)
• Micro-USB Cables
• USB CDC Bridge
• USB Flash Drive (Optional)

• Software for Real PC :
• Windows Subsystem for Linux (WSL) or VM VirtualBox
• balenaEtcher (an SD card flasher app)
• Tera Term (a serial communication program)
• Visual Studio Code (a code editor)
• Windows Terminal (Optional)

• Software for Virtual Machine :
• Ubuntu LTS
• Visual Studio Code (a code editor)

OR
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EVB Features Required for the Course

• There are some features that will be used frequently in the course.

Micro SD Card

RGB LED

mikroBUS
Connector

User Button

ResetPower

Power & Debug
Debug



11 September 2025 Microchip Technology Inc. and its subsidiaries©

Embedded Linux

• Linux® is a clone of the operating system Unix, an operating system kernel first 
released in 1991, by Linus Torvalds. It is a operating system and a large collection of 
software libraries, device drivers, networking stacks, software applications, and tools 
to choose from.

• Linux® was originally developed for PC based and has since been ported to more 
platform, is also runs on embedded systems, includes routers, automation controls, 
smart home devices, and more.

• Embedded Linux® is a branch of Linux designed for embedded systems with limited 
resources and optimized real-time performance, which is a popular choice for 
microprocessor (MPU) development. 

Tux
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Virtual Machine and Ubuntu LTS 

• A virtual machine (VM) can run its own operating system, configuration settings, and 
software in isolation with the host computer or other virtual machines.

• The course will use VM VirtualBox to build a host Linux operating system and install 
the software required to develop Embedded Linux of MPU.

• The course will use a long-term support version of a popular Linux operating system, 
Ubuntu LTS, which contains most of the commonly used tools and is easy to use.

Benefits of using virtual machine

▪ Great for testing
▪ Keeps the real computer safe from changes

• take snapshots
• restore if something goes wrong

▪ Restricted :
• relatively poor performance
• restricted hardware access
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Windows Subsystem for Linux (WSL) 

• Windows Subsystem for Linux (WSL) is a feature of Windows that allows you to run a 
Linux environment on your Windows machine, without the need for a separate virtual 
machine or dual booting. 

• WSL is designed to provide a seamless and productive experience for developers who 
want to use both Windows and Linux at the same time.

https://learn.microsoft.com/en-us/windows/wsl/about
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VS Code

• Visual Studio Code (VS Code) is an integrated development environment developed 
by Microsoft for Windows, Linux, macOS and web browsers, can be used with a 
variety of programming languages, including C, C++, Python, etc.

• Features include support for debugging, syntax highlighting, intelligent code 
completion, snippets, code refactoring, and embedded version control with Git. 
Users can change the theme, keyboard shortcuts and preferences, as well as install 
extensions that add functionality.

https://wikipedia.org/wiki/Visual_Studio_Code
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Conventions

• Commands run on the host computer are entered as shown below:

• Commands run on the target (Evaluation board) are entered as shown below:

• For modern style on the target (Evaluation board) are entered as shown below:

• Optional steps in the Lab : 

• Check something …

• Required steps in the Lab : 

• Execute something …

user@VM:~$ command -a -b -cdefgh

# command -a -b --cdefgh

[root@sam9x60curiosity ~]$ command -a -b --cdefgh

* Please note that both the command is executed 
   on the target (evaluation board). 



Embedded Linux Resource 
Introduction



11 September 2025 Microchip Technology Inc. and its subsidiaries©

Microchip's Development Resources

• Linux4SAM ( www.linux4sam.org )
The Linux4SAM site is the main starting point for the Linux OS on Microchip microprocessors (MPUs). Its 
aim is to centralize information about Linux kernel and open-source projects on those products based on 
Arm cores (aka AT91).

• Microchip Developer Help ( developerhelp.microchip.com )
The Microchip Developer Help site is a comprehensive online resource for developers who use products 
and technologies, covers a wide range of topics, from getting started guides to advanced programming 
techniques, and it provides detailed documentation, tutorials, videos, and code examples that help 
developers learn and apply Microchip's technology to their projects.

• Microchip University (MU) ( mu.microchip.com )
Microchip has been delivering superior technical education to our clients. Now our online platform 
empowers you to master the art of designing robust embedded control systems whenever and wherever 
you want – all for free!

• Microchip Taiwan ( www.microchip.com.tw )
This is the website of Microchip Taiwan, which provides event information, development resources and 
Q&A forums in Taiwan.

http://www.linux4sam.org/
https://developerhelp.microchip.com/
https://mu.microchip.com/
http://www.microchip.com.tw/
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Microchip Trademarks
https://www.microchip.com/en-us/about/legal-information/microchip-trademarks
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