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Nordic Inside

Tech Check
The ATMOS Mission One 
dive watch employs 
Nordic’s nRF52840 
Bluetooth 5/Bluetooth LE  
advanced multiprotocol 
SoC to act as the main 
control chip, as well as 
provide the device with 
Bluetooth LE connectivity. 
The SoC’s powerful 64MHz, 
32-bit Arm Cortex M4F 
processor provides ample 
computational power to 
run the watch’s complex 
sensor algorithms

ATMOS Mission 
One Dive Watch

Wearables

SCUBA divers can hear better and at a 
greater distance underwater than they 
can on land, as sound travels at 1480 
meters per second in water, more than 
four times faster than it does in the 
air. However, underwater, divers can’t 
determine the direction of sound due to 
the high speed that sound travels. When 
underwater, to the human ear all sound 
appears to come from overhead

The Mission One dive watch features a digital 
compass, gyroscope, accelerometer, thermometer, 

barometric altimeter, depth sensor, and GPS, 
allowing the watch to precisely track and calculate 

decompression, as well as record specific dive 
information. The watch also integrates a haptic 

vibration motor, enabling the user to receive 
vibration alarms for ascent and descent rates

The record for the deepest ever SCUBA dive 
was set by Egyptian Army special forces 

officer Ahmed Gabr in 2014. Gabr descended 
332 meters in the Red Sea off the coast of 

Egypt. The pressure at that depth is 32 times 
that on the surface, so while it took 12 minutes 

for Gabr to reach maximum depth, it required 
nearly 15 hours for him to resurface to ensure 

safe decompression

This Bluetooth LE diving watch 
records detailed dive information and 
wirelessly transmits sensor data to 
a user’s smartphone app to enhance 
the underwater swim experience

The worldwide market for wearables grew more 
than 31 percent during the fourth quarter of 2018, 
reaching a new high of 59.3 million units according to 
analyst International Data Corporation (IDC). Wrist 
worn devices, including those for sports and fitness 
activities, accounted for more than 64 percent of 
total shipments

While French seaman Jacques Cousteau 
is credited with the 1943 invention of the 
first Self Contained Underwater Breathing 
Apparatus (SCUBA)—a device he dubbed 
the ‘aqualung’—records suggest Italian 
polymath Leonardo da Vinci sketched such 
equipment 450 years earlier. Da Vinci’s 
device was designed to enable  sneak 
attacks on enemy ships around Venice

http://www.nordicsemi.com/News/2019/02/Atmos-diving-watch-records-detailed-dive-information
https://www.youtube.com/embed/Vrok04MISGY
https://www.youtube.com/embed/WcXkKmIyVIY
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Nordic People

As inevitable as an avid skier hitting the slopes the 
moment conditions become favorable, so too 
has a market emerged for connected ski gear 

and skiing performance analysis platforms built on low 
power wireless technology. Runners wirelessly monitor 
their performance metrics, cyclists do likewise, so why 
shouldn’t skiers do the same?

Among the innovative companies leading the race 
to develop the most advanced solutions for the global 
winter sports enthusiast community is Atomic, an 
Austrian ski equipment manufacturer that’s been at the 
forefront of the industry for over six decades. With a 
goal to revolutionize skiers’ ability to track and review 
their own skills and techniques, Atomic—in conjunction 
with biomechanics experts from Salzburg University and 
Salzburg Research—has developed Hawx Connected, a 
Bluetooth LE ski boot. The boot is complemented by an 
iOS or Android compatible smartphone app designed to 
deliver direct, onslope sensory feedback to enhance the 
overall skiing experience. The platform effectively acts as 
a skier’s ‘digital coach’ and training log, not only providing 
real time analysis of each individual ski run but also 
archiving results from a full season of skiing and setting 
targets for improvement.

Hawx Connected is based on sister company 
Suunto’s ‘Movesense’ platform, an open environment 
for developers of wireless motion sensing solutions 
incorporating a nine-axis Inertial Measurement Unit 
(IMU). The smart ski boot features eight embedded force 
sensors that measure pressure at key contact points 
inside the boot liner, while the IMU’s built-in accelerometer 
and gyroscope simultaneously detect turns and ski edge 
angles through the orientation of the boot.

Immediately following either a single run or full session 
on the mountain, the skier can use their smartphone 
to access the Atomic CTD app, which via Bluetooth LE 
connectivity retrieves the performance metrics gathered 
by the ski boot’s various force and motion sensors.

The metrics allow the user to instantly view 
comprehensive information about their skiing 
performance and technique including balance and edging, 
turn count, run count, average speed, top speed, slope 
angle, total distance, total vertical distance, G-force, and 
more. Over time, the on-demand notifications and readily 
available performance reviews help the user improve their 
overall technique for “smarter, safer, and stronger skiing” 
claim the developers. In addition, the app makes it easy  
for skiers to set personal goals, challenge fellow skiers 
from the same ski resort and right around the world 
and even compare their own performance data against 
professional athletes.

“The Hawx Connected platform allows the skier to know 

precisely how to adjust their skiing technique for higher 
performance by refining their balance, pressure control, 
and edging skills,” says Jussi Kaasinen, General Manager 
of the Emerging Businesses Unit at Suunto. “The ski  
boot transmits its Movesense data seamlessly via 
Bluetooth LE to the Atomic CTD app through the user’s 
smartphone, and this data can be reviewed instantly on 
the intuitive skier’s dashboard in the app and used to aid 
learning on the run as well as long-term development  
of skiing technique.”

The ‘brain’ of the ski boot
The Hawx Connected relies on Nordic’s tiny nRF52832 
Wafer Level Chip Scale Package (WL-CSP) SoC for  
its Bluetooth LE wireless connectivity. The SoC’s  
powerful 64MHz, 32-bit Arm Cortex M4F processor 
also functions as the main microcontroller for the ski 
boot, providing ample computational capacity to run the 
complex sensor algorithms.

“The availability of the nRF52832 SoC in a WL-CSP was 
hugely important for us due to the size constraints we 
were facing,” explains Kaasinen. “On the other hand, the 
Arm M4F processor is essential for running our cutting 
edge signal processing algorithms. Nordic’s nRF52832 

SoC is the ‘brain’ of the implementation. The SoC handles 
the Bluetooth LE protocol stack, the Movesense platform 
operations, and the highly application specific tasks 
related to the skiing use case.”

The Hawx Connected ski boot employs a Li-Poly battery 
that provides up to 4.5 days of operation in typical usage 
between recharge, thanks in part to the ultra low power 
consumption of the nRF52832 SoC. Extended battery 
life of this kind makes the product even more valuable for 
highly active skiers as they don’t need to worry about the 
ski boot losing power, and therefore performance data, 
during long days on the ski fields.

Looking ahead, Atomic has begun to shift its product 
development focus increasingly towards solutions that go 
beyond the scope of traditional ski equipment. “We have 
a long and proud history of making the best race skis in 
the world,” the company explains. “In the spirit of being 
the best we are aiming for more. And to do that, we have 
changed our focus—from the skis, to the skier. We have 
gone from being a ski equipment manufacturer to a  
skiing experience provider.”

Would this vision for a connected skiing community 
be achievable without the low latency wearable-to-
smartphone connectivity made possible by low power 
Bluetooth LE technology? As the contemporary skier 
would agree, not a snowball’s chance in hell.

Smart ski boot ‘digital coach’  
improves skiing technique
Through Bluetooth LE connectivity and Atomic’s Hawx Connected ski boot platform, 
skiers can track their own performance metrics and make improvements on the slopes 

Case Study

The Hawx Connected platform allows the 
skier to know precisely how to adjust their 
skiing technique for higher performance by 
refining their balance, pressure control, and 
edging skills

Hi, I’m Karl Helmer Torvmark and I’m a 
Technical Product Manager based in 
Oslo, Norway. Before joining Nordic in 
2018, I had worked in the electronics 
industry for almost 19 years. For the 
majority of that time I worked with 
wireless ICs in various roles including 
Field Application Engineer.

My main responsibility at Nordic is 
to ensure we develop great products. 
I talk to customers to understand 
their needs, analyze the information 
I gather, and together with the R&D 
team turn it into specifications for 
future products. Unfortunately, I can’t 
say too much about the project I’m 
currently working on but I can say 
there are some really exciting things 
in progress at Nordic!

The best parts of my job are 
working with some very smart 
people, being exposed to new ideas 
and technology, and seeing what our 
customers are able to do with the 
tools we provide. I’ve really come to 
love the Nordic company culture—
very little bureaucracy, willingness to 
take risks, a flat company structure, 
and colleagues being passionate, 
engaged, and upfront with their 
views. Decision making seems to be 
quick and efficient at Nordic. I think 
these are all key elements to the 
company’s success.

Outside of work, I like to spend 
time with my family: my wife, my two 
sons, a dog, and a cat. As a family, we 

enjoy playing board games, watching 
movies, or just hanging out together. 
Going for a walk in the woods near 
my home is a great way to get some 
exercise, relieve stress, and clear the 
mind. Over the last few years I’ve read 
up on mushrooms, and I enjoy hunting 
for chanterelles, boletes, and other 
edible sorts, which I then incorporate 
into our home cuisine.

I have been homebrewing beer 
for almost three years now, and I’m 
especially fond of British bitters and 
various Belgian types. While the 

brewing process is interesting and 
enjoyable in itself, as a bonus I usually 
end up with 20 liters of beer to be 
shared with friends and family.

I also love collecting and playing 
retro videogames and arcade games 
from my childhood in the 1980s. This 
hobby provides an opportunity to 
learn about old embedded electronics 
and brush up on troubleshooting 
skills. Although my sons play a lot 
of modern games, they also like to 
play some of the classics, which I 
appreciate a lot. A few years back, 
while working in the Bluetooth 
SIG, I met one of the people who 
designed the chips for the Atari 2600 
back in the late 1970s. It was really 
interesting to meet someone who 
was there when videogames (and 
indeed computers) were emerging. 
I’ve enjoyed playing around with 
synthesizers since I got my first one 
at aged 12, and I started learning to 
play electric guitar a couple of  
years ago. Making weird noises is  
lots of fun, but I’m not giving up my 
day job just yet.

From a work perspective, my main 
focus is ensuring Nordic has exciting 
products coming up in the future, 
which our customers can then use 
to make some fantastic products for 
their own customers. It’s always very 
interesting to see how our products 
are being used, often in ways that we 
had never even thought of!

Tech Check
Nordic’s nRF52832 
WL-CSP SoC measures 
just 3.0 by 3.2mm while 
offering all the features 
of the conventionally-
packaged chip, 
including  the 2.4GHz 
radio’s 5.5mA peak 
RX/TX currents and a 
fully-automatic power 
management system 
that reduces power 
consumption by up to 
80 percent compared 
with Nordic’s nRF51 
Series SoCs

Profile
Name: Karl Helmer Torvmark

Job Title: Technical Product Manager

Joined Nordic: August, 2018

Based: Oslo, Norway

Interests: Family, homebrewing beer, playing 
classic videogames, performing  
on  synthesizers and the guitar

Sports and Fitness Old-school gamer helps 
develop modern products

The best parts of 
my job are working with 
smart people and being 
exposed to new ideas 
and technology

http://www.nordicsemi.com/News/2019/03/Atomic-ski-boot-integrates-multiple-force-and-motion-sensors
http://www.nordicsemi.com/News/2017/08/Movesense-platform-from-Suunto
http://www.nordicsemi.com/Products/Low-power-short-range-wireless/nRF52832






An affordable, highly flexible rapid 
prototyping kit for cellular IoT

AVAILABLE AUGUST 2019

Nordic Thingy:91
Cellular IoT Prototyping Platform
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