
WisBlock: A Revolutionary Concept for Agile Hardware Development 
The story behind WisBlock, the new standard for modular IoT.
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As kids, we were taught to explore the world, play, 

and create. Our creativity is encouraged via the toys 

we play with to teach ourselves how to build and react 

to our environment. 

One of the best teaching tools in this context is Lego 

– an instrument, more than a toy that has persisted 

throughout generations. Why? Lego blocks allow 

users to express their creativity as it allows for building 

build whatever the imagination can conceive. At the 

same time, it simplifies the creation process by giving 

a standardized platform that confirms a uniform 

design, which allows for rapid production of variations 

of designs.

By using Lego blocks, you can streamline the creation 

process with just the right amount. Lego makes the 

process standardized to a degree so it is quicker and 

easier to understand. At the same time, it leaves it 

open enough to not constraint the possible applica-

tions too much.
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This inspired RAKwireless to borrow and introduce the concept to the world of IoT with the goal of stream-

lining the application development process. This is done in just the right amount to retain enough freedom 

for users but still have a flexible system that can cater to different use case scenarios.

RAKwireless wants to create a modular tool that works well in a lot of situations, and helps solve a lot of 

issues. Additionally, RAKwireless designs with compatibility in mind in order to work well with other tools 

and platforms. Interoperability is key if it needs to be useful enough to be adopted on a large scale.

In summary, the best tool is one that can be used to solve a wide range of problems. It should be easy to 

use and does not require insane skill to master it. It is cost efficient, robust, and works well with other tools 

for these few and far in between cases where it is insufficient on its own. 

This is exactly what RAKwireless is aiming to create with WisBlock. Let’s take a deeper look in what it is 

exactly, how it came to be, and what solutions it provides.

In this eBook, we take a look at the history of how we developed WisBlock; how it started; what the devel-

opment process was like as far as conceiving and implementing the idea; and what plans we have for 

making improvements in the near future.
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The Promise of
WisBlock

RAKwireless believes WisBlock has the potential to provide all of the components listed above. Aside from 

these, it can also introduce enough variation and customization to allow for one or more components to be 

modeled at a later stage, without significant effect on the rest, which could result in an unwanted reworking 

of the whole solution. 

At the beginning was a simple question, one that a lot of developers seem to be asking themselves: “How 

can we start an IoT project and in a fast, cost efficient, and reliable matter from inception to production?”

As any good inventor/tinker would tell you: “You start by breaking up the larger problem into smaller chunks.” 

So, what would one need to build an IoT solution assuming one has already found a potential use case:

Hardware core1 Peripherals2 A software computing core3 Connectivity4

A data acquisition system5 A platform to integrate it all6 Bringing the PoC (MVP) to

the Production stage
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The best of Lego design in a nutshell:

You can add or remove blocks to transform your creation 
without having to start from the beginning.



Overcoming the
Challenges

Moving on, we faced two major challenges that when 

accomplished would allow for the integration of all seven 

components listed above: 

• What blocks would we need to have to make a 

complete solution, whether for testing or deploy-

ment?

• How would we connect them in a way that the 

device is both easy to assemble and sturdy?

If we were able to solve both of the above without compro-

mising one or the other, we would have a solid base to build 

a solution. Irrespective of its particular blocks, we could 

replace and/or add functionality later.
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Let's begin with the first challenge. We would need to pick a component structure that is not too complicat-

ed but still allows for customization. Moreover, it has to be defined and standardized beforehand to have 

interoperability later on, when more blocks are introduced. 

We decided to make the following classes of components:

Challenge 1

the hardware carrier board for 

the rest of the components.

the processing unit to interface with 

the rest of the modules, that also 

provides network connectivity.

addons to allow for sensing 

and measurement of data.

extensions that allow adding 

custom interfaces not covered 

in the previous categories.



07

These come in a constantly expanding variety and 

more options could be easily added. They are what 

we consider a full family of components that work in 

conjunction and, when all present, can solve any 

potential issue that IoT aims at working at in the 

coming years.

Cost is minimized as it is not the whole platform that 

needs to be redesigned and/or produced – plus, 

exchanging just one or two modules can create an 

entirely different solution. This approach is optimal in 

both cost and time minimization perspective.

The aforementioned strategy on its own is not revo-

lutionary. There are other existing platforms and 

devices that utilize plug and play mechanics. So, to 

avoid falling into the same pitfall many other industry 

players, we had to improve on the concept by work-

ing on several key shortcomings of existing solu-

tions. This gave us a truly unique solution that would 

take the developer community one step further than 

what is achievable at present.
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The first one was easy to solve. We kept the size to a minimum by keeping functionality also to a minimum. 

As we would have a wide range of pluggable modules, it would make sense to not go crazy with the func-

tionality of each module. Rather, we decided to have many that did one thing but performed exceptionally 

well. This allowed keeping the size in check, as there were fewer components that had to fit a given module.  

By looking at existing systems, we have identified the following 

shortcomings of our own offering: 

Blocks are
too expensive

Blocks are
too few

Blocks are
too big

Blocks are
not robust enough
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Solving these first issues fixed the last issue too.

By having fewer components, we were able to reduce the cost per block. Furthermore, as the core 

functionality is intended to be upgradeable at later stages, we did not have to produce a large quanti-

ty from the first batches.

 Otherwise, this would put us at financial risk, if the platform’s adoption was not quite as quick as pre-

dicted. We could always add more modules later, based on community feedback.

Challenge 2

Standardized
component

Reduced
cost

Upgradable Can be mass -
produced
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The second shortcoming was a bit of a dou-

ble-edged sword. 

Fortunately, we had some help from our com-

munity of makers. We asked and they answered 

– giving us feedback both via their involvement in 

the past and through our beta programs.

We knew exactly what the customers wanted, 

so figuring out exactly how many blocks to start 

with was easy. This helped us have sufficient 

choice, keep costs in check, and have room to 

grow in the right direction after more feedback 

has been gathered.

We simply did our homework!



Now, we come to the third and perhaps the most import-

ant and interesting of all the challenges. It is important to 

note that this is also where most existing platforms fail at.

We have the components. But how do we connect them 

into a unified system in a way that is both robust and at 

the same time quick? We would not want to make a 

rapid prototyping and development platform that fails at 

the production level.

Usually, it is one or the other. Either you have easily 

inter-connectable parts or parts that are hard to connect 

but also hard to come apart, making the connection 

more robust but also a permanent one. This is not an 

issue, in general, as speed is desired when testing and 

developing. And when one moves to production, it is 

sacrificed and at some additional monetary cost, a more 

permanent solution is created. The more permanent 

solution is unfortunately inherently less able to bear 

future improvements or redesign.

Challenge 3
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We, at RAKwireless, wanted to do better. We wanted to have the best of both worlds. So, we borrowed 

some wisdom from the mobile industry, as it is one that has been around longer than IoT and it had a lot of 

wisdom to share. Our innovation offers quite simply a better balance between flexibility and stability than 

other platform developers.

Our solution: mobile sockets, like the ones used in iPhones! These are very compact, fast to connect, cheap, 

and industrial grade – just what we needed. Apple knew what they were doing when they chose them for 

their mobile devices, go figure! They were perfect, with one exception.

These high-density connectors were not designed for use in industrial 

environments, where mechanical stress was high. This was not unex-

pected. 

A mobile phone is a device generally not designed to be shockproof 

or able to withstand a lot of force applied to it. Additionally, vibration 

is not really a factor when things are handled by humans, which is not 

the case when the device is attached to a machine, for example. 

Plainly put, these were very high grade and very quick to snap on, but 

not designed for IoT applications, where environment is harsher, and, 

in some cases, even inhospitable to humans. So, we had to make 

sure we accounted for that extra mechanical stress.

The RAKwireless solution
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Luckily, sometimes, the simplest solution is the best 

one. We added a screw terminal, which gave us the 

additional robustness required for the connection to 

stay in place in harsher environments. While this 

seemed like a sacrifice, as it would slow the process 

of modifying an IoT node device, it was not in practice. 

IoT devices spend years operating on a single battery 

charge, at remote locations. While it is important that 

they can be upgraded, this is not done so often that 

the terminals would create inconvenience. And, we 

had it. That was it. We had our answer: a system, we 

ourselves, as makers, wished for. But, this is just the 

story of how it was conceived, a pre-phase in a way.

There is a lot more we could talk about. For example, 

the modules we picked to be the starting building 

blocks, the applications we envisioned, the platforms 

we would be building, etc. These points are going to 

be discussed in our next article, where we dive deeper 

into the WisBlock and, particularly, its family mem-

bers. We also offer some suggestions, where each 

WisBlock could be used.

We already support a number of platforms, like Ardu-

ino IDE, Circuit Python, and PlatformIO. We are 

working on integrating more in the future. 

Our family of blocks already has two core modules 

and 20+ Sensor and IO blocks. Next, we are releas-

ing kits and bundles aimed at different markets for an 

all-in-one solution to a particular use case.
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In the end, allow us tell a story of a person facing much of the same issues that we and our community 

of developers do. Hopefully, this will give a little context to what exactly makes WisBlock so great.

RAK WisBlock as a Use Case

the largest region of flower producers in 
the world. She had the opportunity to go 
to college and get a degree in Electrical 
Engineering. However, that was just the 
beginning of her path to engineering and 
her journey was not without challenges. 

and having a creative mind, she realized 
that she could implement some projects 
and install some sensors inside the exist-
ing greenhouses; they were a little small 
and not very sophisticated. However, she 
was looking for an extra hand in the 
production process, and this could only 
be attained with the help of data acquisi-
tion and automation. 

Mary was born on the 
outskirts of Antioquia, 
Colombia

When she went back 
to her parents’ house 
for a visit,

 As it was a small-scale project, she did 
not have to sacrifice a lot of time building 
a few prototypes from scratch. Sometime 
later, she realized that she could imple-
ment the same project with other green-
houses in the region, and help the small 
farmers to optimize their processes, and 
also earn some money. However, she 
didn't have the right tools to scale up her 
project safely and efficiently.

At the time, she worked on 
the project with the tools 
that were at her disposal.
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We hope this is a story you can relate to and 
one that illustrates what WisBlock is really all about.

depending on the season or the 

type of produce they were grow-

ing, she was able to also adjust 

the functionality of her solution to 

keep with the customer 

demands.

She never has to start developing 

a device from scratch. Her hands 

are freed. Her mind is unbur-

dened to think of growing her 

business, rather than unneces-

sarily working on the next design 

iteration due to a minor change 

that she initially failed or could not 

afford to account for. 

As the needs of the 
farmers changed;

Adding sensors, 
replacing actuators, etc.,

she found out about WisBlock, 

and her scalability problems 

went down drastically. With Wis-

Block, she had a solution that 

she could upgrade and mold to 

her liking. 

After iterating multiple 
times in her initial project,
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We have a lot more planned so keep an eye on the 

WisBlock family of devices from RAKwireless.

 If you are ready to build with WisBlock, 

visit our store or contact us today! 

https://store.rakwireless.com/
https://store.rakwireless.com/


IoT solutions should not be complex. We 
strive for simplicity and effectiveness in all 
products we develop.

RM 1002 10/F Easey Commercial Building 
253-261 Hennessy Rd., Wanchai, Hong Kong.

Website | www.rakwireless.com

Store | store.rakwireless.com

Facebook | RAKwirelessIoT

Instagram | rak_wireless

Youtube | c/RAKwireless

Twitter |RAKwireless




