
CHOOSING THE 
RIGHT HARDWARE
Key Steps In Embedded Design



Bringing it to life is a big job. Implementing the 
wrong solution can have expensive consequences. 
To get your product to market, there are some  
important decisions you’ll have to make.

Have a great idea for an  
embedded product?

INTRODUCTION

Choosing the right processor is the first step in 
any embedded design. The processor is the  
backbone of every embedded project, which 
makes choosing the right CPU essential to a  
project’s success. 

The first step is determining if the processor  
supports the peripherals that are necessary.  
See an overview of the processors that we  
support and how they compare.

1. Choose the Right  
Processor Platform

Selecting an embedded board partner 
is one of the most important decisions 
made during product design. One wrong 
decision can have significant cost  
overruns, cause long delays in getting to 
market, and even worse, result in a  
mediocre product that creates  
headaches for years to come. 
 
Most decision makers utilize criteria that 
are solely focused on features and  
specifications, which are still important.  
However, these considerations fail to  
capture the whole picture. 

We’ll address additional important  
criteria that should factor into the  
selection process, which will help avoid 
the headaches and potential product 
disasters that can arise much later in the 
product cycle.

Making the Decision

1. Using a Community Board
2. Not Verifying Vendor Support
3. Failing to Confirm the State of the Software
4. Ignoring Importance of Vendor Experience
5. Not Understanding Manufacturing Process
6. Not Providing a Specification
7. Forgetting the Proof of Concept

7 Mistakes When Selecting 
an Embedded Board

View the Guide

The selection process can be overwhelming,  
contact us so we can walk through the benefits 
of each.

Once you confirm that the processor checks all 
the boxes, the next step is to test drive it. We 
have a variety of development boards which 
have compatible displays, cameras, and other 
accessories to allow customers to do a full proof 
of concept before committing to a design.

In addition, all of our software options contain 
the relevant device drivers and configurations to 
allow for a seamless out-of-box experience.

Decide with Confidence
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From initial bring-up, there are many software 
tasks required to get a board working. Board 
bring-up and validation on average takes 160 
engineering hours. Annual board maintenance 
including security updates, OS optimizations, 
kernel optimizations, U-Boot updates and  
general support or the hardware aspect takes an 
average of 200 hours per year.
 

Third-party software companies typically charge 
$100-$200/hr for software support and  
maintenance. In year one, software costs are in 
excess of $50,000 with annual maintenance 
of $20k-$40k per year. 

Now that you have selected your processor, the next major decision involves which form factor to use. 
Should you:

• Design your own chip-down?
• Use a Single Board Computer (SBC)?
• Use a System on Module (SOM)?
• Hire a third-party like Boundary Devices to do a custom design?

2. Form Factor Selection

Your marketing and sales teams have dropped specifications for a new product on your desk. It’s your 
job to turn this into a viable product. If you miss your deadlines or are unable to produce a high-quality 
product, you could lose your job and the company could suffer significant consequences, such as:

Make vs. Buy

The hardware design for embedded projects 
has many complex elements, including: 

• The i.MX processor has 8-10 layers and 
many high-speed signals, including over 500 
pads on the processor alone

• High-speed DDR4/LPDDR4, including  
memory tuning and calibration

• Complex power architectures that have  
power sequencing 

Assuming expert-level engineers, our analysis 
shows a typical project takes about 1 year. Let’s 
target a $150,000 cost in internal engineering 
costs for the first-pass design effort.

Increased Engineering Costs

Project Launch Delays

Lost Revenue and Profits

Negative Customer Feedback

Poor Quality

Repair Costs

Product Revisions

Failures

Hardware
DESIGN

Software
BRING-UP & MAINTENANCE

Boundary Devices © 2021 |  Page 3 of 9



Now let’s compare the cost of using a System-on-Module versus an in-house design from a  
manufacturing-cost perspective. We surveyed six contract manufacturers around the US to  
quote our NIT6Q_SOM full turnkey quote and then we compared to our advertised pricing.

Manufacturing

LOCATION COST (PER UNIT,  QTY 5000)

Alabama

N. California

N. California

New York

Texas

Pennsylvania

Average Cost

Our Resale

$164.25

$152.50

$140.13

$168.72

$130.69

$110.46

$144.46

$92

SAVINGS $52.46

With over a 5000-piece order, this 
equates to a total savings of:

$262,300

ADDITIONAL CONSIDERATIONS

But there’s more...

• Boundary Devices manages End-of-Life notices on the 
product (both supply chain and software)

• Boundary Devices 100% tests and validates all boards 
and handles all RMA requests within warranty period

• 3-6 months faster time to market
• Higher-quality product
• Includes on-going software support

Boundary Devices © 2021 |  Page 4 of 9

Make vs. Buy Summary
MAKE  ( IN-HOUSE) BUY (BOUNDARY DEVICES)

Design

Manufacturing (Qty 5000)

Software Bring-Up 

Ongoing Software  
Support/Maintenance

Time to Market

$150,000

$722,300

$50,000+

$20,000 -  
$40,000/yr

12-18 months

Consideration Cost Consideration

Design/Testing/Software

Manufacturing (Qty 5000)

 

Time to Market

Cost

$0

$460,000

$0 - Included

 
3-6 Months

$0 - Included

Savings

$150,000

$262,300

$50,000+

$20,000- 
$40,000/yr

9-12 months



If you decided, “We definitely need to outsource this part of the project,” these are the different ways that 
Boundary Devices can help:

•  Learn more about System on Modules and explore the different SOM modules that we support.
•  Review our Single Board Computer options.
•  Finally, read more about our custom design process.

In some embedded projects, the operating system selection is even more important than the processor/
form factor selection. Embedded operating systems are not plug and play, so operating system selection 
is typically the biggest stumbling block. Selecting the wrong operating system can significantly delay the 
project, because it is difficult and time consuming to change. The guide below discusses the different 
embedded operating systems to help in the operating system selection process.

3. Operating System Selection

How to Choose
Choosing your OS is the first step, so take the time to consider your choice fully. There are many  
parameters to take into account:
• Is this a new project or the evolution of an existing product?
• Using the same SW stack? Re-using existing code?
• Is your team familiar with a particular OS? Using an OS you are already comfortable with can help.
• What are the HW constraints of your system?
• Some operating systems require more memory/processing power than others
• Have no SW team? Not sure about the above? Contact us and explore our Wiki so we can help you 

decide! We can also introduce you to one of our many partners!

Open Source vs. Commercial OS
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Open Source Software Selection

Software Partners
Boundary Devices has an industry-leading group of software partners. All of our partners have worked on 
our hardware and have significant experience with i.MX and embedded projects. Visit our support page 
for more information.
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The final stage of the embedded design is the graphical user interface (GUI) generation. Although not 
every project has a display or GUI, those that do require the right tools to implement a high-quality  
user interface.

4. User Interface Tool / Fleet Management

https://boundarydevices.com/support/


User Interface Options
CHOOSING A TOOL TO DEVELOP THE UI

Now that the OS is selected, what about a User Interface?
• Most projects utilizing the i.MX family of processors require the  

development of a User Interface
• Boundary Devices is a global partner with Qt

 » Providing Boot2Qt images timely with every release

• We also recommend Crank Software for internal development of a UI
 » Industry leading suite of UI development tools

• Android / Java native App
• Browser-based (HTML5) design
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Supported UI Frameworks

Device management is also a critical part of the design process. How do you manage your devices once. 
they have been deployed in the field? How do you upgrade them and maintain them for security  
updates?



Supported OTA and Fleet Management
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OTA Updates Options

• Open-source solutions:
 » SWUpdate

 » Mender.io

• Commercial solutions:
 » Update Factory (Kynetics)

 » UpdateHub (O.S. Systems)

• Android
 » Native solution (A/B or non-A/B)

 » Update Factory (Kynetics)

• Debian / Ubuntu
 » Package update included (apt)



boundarydevices.com +1 (602) 212-6744info@boundarydevices.com

About Boundary Devices
Boundary Devices is a leading global supplier of ARM-based Single Board Computers and 
System on Modules for the general embedded market. Founded in 2003, our corporate 
headquarters is located in Lake Forest, CA.

We specialize in creating custom solutions tailored to the exact specifications of the  
customer. By using the core layout of existing development systems, we can produce  
custom designs on time and on budget.

Boundary Devices is an NXP Gold Partner that has completed countless successful project 
with the NXP i.MX family of processors. All of our products are designed, tested and  
manufactured in the US.

COMPANY INFORMATION

https://www.\boundarydevices.com
mailto:info%40boundarydevices.com?subject=

