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thank you for allowing us to present Byte Lab to you.

I strongly feel that cooperation between our companies would
contribute to our companies’ growth and development in new
technologies.

Our team of expert engineers combines complementary experience
in research and development in the fields of electronics, electro-
technics, and software development, with a proven track record in
proof-of-concept capabilities and the final product manufacturing,
complete with manufacturing documentation.

We are especially proud of our products in the field of the Internet of
Things, with many international customers and numerous
implemented projects.

This document provides a complete overview of our proposal.

MATIJA PUŠKAR
CEO

Greetings,
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EXECUTIVE SUMMARY1.

Company overview which outlines the reasons for cooperation

Byte Lab's selected work

The purpose of this document is to present Byte Lab's capabilities in the

development of electronic modules or product development. The proposal outlines

a plan for possible cooperation. 

Byte Lab's key advantage is the speed in transforming ideas/requirements into

products. We can offer fast development thanks to the in-house engineering teams

which are supported by in-house test equipment and prototype/small volume

production line.

We are an independent engineering company focused on embedded system

development. 

Established in 2011, we design new devices and software for various growing

markets, and unlike our competition, we offer a complete solution, provide expertise

and experience and offer support during the development of the final product body,

such as design, support during certification, and standardization and organization

of production.

We believe our proposal provides a complete overview of our services and expertise,

that could help you achieve highly successful results for your business.

In this document will also be presented:

Let us design your next electronic product!
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Company name: Byte Lab Grupa d.o.o.

Office address: Medarska ulica 69/1, 10000 Zagreb, Croatia

Office/Administration contact: +385 1 4001 854, +385 95 469 0360, contact@byte-

lab.com

Business development contact: Matija Puškar, +385 91 3893 514, puskar@byte-

lab.com

Number of years in business: From 2011. – 10  years

Nature of business: R&D, Design house, Development lab, Manufacturing partner

Clients descriptions: Small enterprises – 30%, Medium sized enterprises – 30%,

Large enterprises – 40%

2. COMPANY INTRODUCTION
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2.1 WHAT WE DO?

Electronics Development

Embedded Software
Development

Prototyping and small volume
Manufacturing

5
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Analog & Digital

Wireless design

Cost- effectiveness

Developing electronic boards has been our core competence since the company was
founded. We have strong experience in analogue, digital and RF design. Our engineers
have accumulated valuable experience by delivering more than 200 electronic board
designs for various clients. For us, design of your product is a process of integrating
proven and tested design solutions.

Over the years we have designed many circuits like DC-to-DC converters, communication
interfaces, sensors, microcontrollers, signal processing chains etc. The trend in recent years has
been towards ultra low power battery operated devices which is an area we excel in.

Most of the devices we have designed have some kind of wireless connectivity. Wireless
technologies we have worked with include 2G, 3G and 4G cellular networks, Bluetooth, Wi-Fi, Lora,
Sigfox, proprietary 868MHz, RFID, NFC and GPS.

2.3. ELECTRONIC DEVELOPMENT

We select minimum-priced components while keeping quality in mind. For example, we don’t use
expensive RF modules or pricey off-the-shelf antennas when we can design these cheaper in-
house. Cost effectiveness is where experience pays off, we know what works and at what price.
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Using Agile software development approach we are able to deliver early and continually improve
the code through adaptive planning and evolutionary development.

Massive in-house embedded software library
By delivering more than two hundred designs for various clients we have created a large number
of proven and tested embedded software components available for reuse. These include low
level drivers, stacks, algorithms etc.

Code review / audit
By regularly doing systematic examination of source code we are able to find mistakes
overlooked in the initial development phase. With periodic code audits we discover bugs, security
breaches or violations of programming conventions, thus improving the overall quality of
software.

We have deep knowledge of embedded systems and are experienced with firmware
development on bare-metal, RTOS and Embedded Linux platforms. We offer embedded
software development as a standalone service or in combination with custom hardware
development.

2.4. EMBEDDED SOFTWARE
DEVELOPMENT

Agile development
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Design for manufacturability (DFM)

Rapid prototyping

Packaging design
Not only do we design the enclosure but also the whole packaging for the product. Besides having
appealing design, sometimes products need to be transported over long distances, we will make
sure the packaging keeps the product safe during shipping.

Prototyping the enclosure is just as important as prototyping the electronic circuits. Using our in-
house equipment we test ideas in no time.

The BOM cost is only one side of the price puzzle. Even the cleverest designs can go over budget
if manufacturing involves a lot of manual labour or if quality is difficult to control. That is why we
place a strong focus on DFM right from the start by trying to reduce the amount of manual labour
needed for the assembly and quality control.

Enclosure design and mechanical integration is another service we offer. We will
transform your rough sketches or just an idea for the design into a finished product
suitable for volume manufacturing.

2.5. INDUSTRIAL DESIGN &
DEVELOPMENT

DFM

1 1
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Electromagnetic compatibility

Thermal analysis

Ingress protection testing

Our in-house environmental chamber can regulate temperatures from -50°C to 180°C and humidity
from 10% to 98% RH. Several electronic modules are tested at once and their operation is
validated at maximum and minimum operating temperature. In the second step we do thermal
cycling analysis to discover weak points early in the design process.

Designing an IP67 device and ensuring it stays dry under all use-case conditions is a process of
carefully made design decisions and rigorous testing.

The hard truth is that 80% of designs fail on the first try during certification testing. To avoid
delays and extra costs associated with re-testing, Byte Lab does extensive pre-compliance testing
of all designs. From radiated pre-scans to conducted emissions and ESD, we greatly reduce the
risk of failing tests during certification.

Will the product work reliably once it is in the field? Will the product get stuck during
certification testing? Is the product ready for volume manufacturing?
To answer these questions, Byte Lab performs extensive verification tests on the first
engineering prototypes to ensure that they perform according to design goals and
specifications. In every serious development process, verification accounts for 50% of the
total development time.

2.6. DESIGN VERIFICATION
TESTING

EMC

IP6x
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In-house prototype production

Large stock of components

Skilled technicians
Nothing would be possible without a team of skilled technicians. They operate the equipment,
solder the prototypes and inspect them to quickly find and resolve faults. Our most experienced
technician has 35 years of experience in the electronics industry and enjoys sharing his
invaluable experience with his younger peers.

We can go from an idea to a prototype 40% faster than our competitors! Having an
experienced engineering team is important, but even more can be done to improve
design efficiency. To eliminate common bottlenecks in electronics design we have
invested in two areas. The first is prototype manufacturing equipment and the second is
a large stock of components in our warehouse.

Our in-house warehouse contains more than 4500 different components which are at our
disposal. For typical components, we do not wait for distributors to deliver. On top of that, we
receive new component shipments daily. Our warehouse is managed by a modern stock
inventory software.

Our experience, combined with in-house equipment allows us to test out ideas quickly. We have
professional equipment for rapid PCB prototyping, 3D printers and a pick & place machine just to name
a few. This allows us to manufacture the same day without waiting in line of contract manufacturers.

2.7. FAST PROTOTYPING
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Profit from our experience in supply chain management

Rapid redesign in case of obsolete or long lead time components

In-circuit test / functional test design
An important part of manufacturing is quality control. This is an area in which Byte Lab excels. We
have vast experience in developing testing methods that ensure that each produced unit
functions perfectly.

Being an engineering company allows us to bypass problems with obsolete or long lead-time
components by doing rapid redesigns of affected circuits.

The hard truth is that 80% of designs fail on the first try during certification testing. To avoid
delays and extra costs associated with re-testing, Byte Lab does extensive pre-compliance
testing of all designs. From radiated pre-scans to conducted emissions and ESD, we greatly
reduce the risk of failing tests during certification.

By offering manufacturing services, Byte Lab offers you a full turnkey solution for
electronic product design. Leave the manufacturing to us, and we will optimize your
BOM, prepare manufacturing documentation and deliver the final product.

2.8. MANUFACTURING
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We had to integrate four different wireless
technologies into a small form factor device
which would fit inside the bicycle frame
lock. GPRS connection was used for
communication with the server. Bluetooth
4.0 was used for communication with the
smart phone application. The user could
open the lock directly from the app or with
an NFC based smart card. On top of that, a
GNSS receiver was implemented to allow
users locate available bicycles via the app.
The smart lock was powered from an
internal Li-ion battery. We have
implemented battery charging from the hub
dynamo located on the front wheel. In order
to fit four different antennas and other
circuits inside a small enclosure, we
designed the board on a semi-rigid flexible
PCB.

City policymakers increasingly encourage bicycle commuting as city streets grow more
congested and polluted by the increasing number of cars in use. The policymakers have
recognized that an affordable and easy to use public bicycle-sharing system is a first step in
getting more commuters switch to cycling. ABUS, a German security tech company, recognized
the need for improving the existing bicycle-sharing systems and decided to augment their existing
bicycle locks with an intelligent electronic system making them an ideal fit for the bicycle sharing
application. Byte Lab was selected for the job because of our previous experience with electronic
locks and bicycle tracking devices.

THE WORK

At the moment of writing this, a pilot program
involving 150 smart locks is underway in
Belgian city of Ghent. The smart locks are
used as a part of bicycle-sharing system and
make the system easier to use. ABUS is
preparing for mass production of the locks. 

3.3. Smart Lock

THE OUTCOME

1 7

B U S I N E S S  C O O P E R A T I O N

©  B y t e  L a b  G r u p a  d . o . o .



https://www.crossboxapp.com/
https://www.crossboxapp.com/
https://www.crossboxapp.com/
https://www.crossboxapp.com/
https://www.crossboxapp.com/
https://www.crossboxapp.com/
https://www.crossboxapp.com/
https://www.crossboxapp.com/


https://www.getkisi.com/


https://www.elbjorn.com/en-gb/
https://www.elbjorn.com/en-gb/
https://www.elbjorn.com/en-gb/








https://www.google.com/maps/place/Byte+Lab+Grupa+d.o.o./@45.8045641,15.8948575,15.29z/data=!4m5!3m4!1s0x0:0x44af44329e0c5d76!8m2!3d45.8050824!4d15.9113419
https://www.byte-lab.com/
https://www.byte-lab.com/

