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Embedded modules for modern IoT networks

What are embedded modules?

Embedded modules contain a CPU, a memory and different interfaces. They can be plugged onto 
a carrier board or operate independently. Plug-in embedded modules usually have a PCI bus in-
terface, which enables a board-to-board connection. The components are located inside compu-
ters where they perform small but essential tasks within the overall system. Embedded modules 
can be integrated into a wide variety of hardware. For the market launch of new IoT applications, 
embedded modules are needed due to their flexible design, scalability and rapid development. 
Embedded modules are used in many embedded systems for almost any industry and have nu-
merous benefits, such as the reduction of time-to-market.

Single Board Computers... System-on-Modules...

...are computers that completely contain all 
relevant functions. These include memory 
and microprocessor, among others. Thus, 
SBCs do not have to be expanded by other 
components. Currently, SBCs are available 
with or without slot support. Single board 
computers‘ benefits include easy manufac-
turing, energy saving as well as reliability.

...contain the core components of an em-
bedded processing system on a printed 
circuit board, such as the communication 
interfaces. The modular approach of SBCs is 
optimal for embedding in end devices, such 
as robots. The architecture of SOMs is desig-
ned around the integration of components 
which are only relevant for corresponding 
features. This saves storage and reduces po-
wer consumption.

Embedded modules are available as single board computers (SBC) and as system on modules (SOM). 
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Challenges

When it comes to developing an IoT product, many companies are unsure whether to build a mo-
dule themselves or buy it ready-made. Not only do many factors play a role in this decision process, 
but there are also some challenges to consider. For example, the lifetime of the product or how 
much time resources the company has in terms of developing the product. When deciding whet-
her to choose a modular or integrated design, it should also be noted that a modular design is not 
automatically associated with higher costs than an integrated design.

Tests and certifications
A full hardware development includes a testing and certification effort that involves cost and 
time. The benefits of a pre-certified solution include the avoidance of unexpected costs and the 
reduction of development time, which as a result can be used elsewhere.

The development of a platform is done either internally or via an external provider. There is a re-
sponsibility for life cycle management, procurement of components, maintenance of production 
test systems and understanding of the economic aspects. In view of these points, it should be 
considered if it makes sense to develop modules in-house or to to hire a competent manufacturer 
for this purpose. 

Security
Especially with IoT products, the topic of security needs to be discussed over and over again. In 
any case, the device should be less susceptible to cyber attacks. This is achieved by deploying a 
security framework that includes the aspects of secure booting, authentication, secure connec-
tions, protected hardware ports and ongoing monitoring.
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Solution

A modular design offers many advantages, especially when it comes to the feasibility of a project. 
This variant can make all the difference in saving time. Further advantages arise when the proces-
sor or cellular module is already completed and tested. Thus, part of the hardware design is alrea-
dy available before the project begins. In addition, the application board can be developed even 
faster if parts of the circuit can be derived from the reference design. In addition, the relevant soft-
ware drivers are supplied with the module. This means that software development can begin on 
the very first day. A short ROI calculation can be used to determine whether it is more worthwhile 
to build your own solution or to fall back on a modular solution.

Both SBCs and SOMs represent embedded solutions that are versatile, compact and support ra-
pid time-to-market. Digi‘s System-on-Modules connect IoT applications and are built with the la-
test processors, such as the Digi ConnectCore® 8X and 8M series. 

Calculate ROI

Digi ConnectCore® 8M Nano series

Digi ConnectCore® 8X series

Modular IoT platform and development kits

Quelle: DIGI International
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Fields of application

Embedded modules are used in various industries and products, such as in the IoT area or also in 
robotics. The use of embedded modules has has numerous advantages, such as:

 ✓ Compact design
 ✓ Energy efficiency
 ✓ Low cost

 

Robots are highly complex compositions of 
different technologies. In order to handle the 
numerous tasks of factory automation robots 
while maintaining high performance, they have 
to use embedded control modules. They enable 
the machines to take over the complex produc-
tion processes. Real-time control systems can 
be designed in a smart and time-saving manner 
via embedded modules. 

Networking via 5G and communication in ge-
neral play an essential role in the digitalization 
trend IoT. IoT enables the deployment of se-
amless connectivity between employees and 
objects, thus making collaboration more effi-
cient. IoT development kits support the pro-
totyping, testing and development of wireless 
applications by means of boards, modules and 
accessories.

IoT applications

Factory Automation
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Conclusion

In any product development, it is important to minimize the risk within a reasonable framework 
during development. More variables affecting the development of the products, means an increa-
se in complexity of minimizing risks. To save time and costs, a modular design of the applica-
tion board makes the most sense. Redesign during the lifecycle is usually only necessary for the 
storage modules. Limiting design and certification hurdles contributes to the overall economic 
success of the product. An application or carrier board is much easier to redesign than a custom 
chip-down design. In this case, upgradability via embedded modules ensures a long-lasting and 
successful end product. Module changes do not necessarily contribute to a new design, but they 
do provide an easy way to evolve networks.
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 ▶ Would you like to know more about embedded modules? 
Please contact us if you have any further questions about this topic. 
We will be happy to advise you on the specified solutions. 
We are looking forward to your inquiry. 

info@bressner.de  +49 8142 47284-70

About BRESSNER Technology

www.bressner.de

BRESSNER Technology GmbH has been offering high-quality products, components and acces-
sories for over 25 years. With our range of services, we serve all industries in which industrially 
usable hardware solutions are required. Many years of experience, customer-oriented service and 
well-founded know-how round off our portfolio. BRESSNER Technology GmbH is a subsidiary of 
One Stop Systems Inc.
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