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l
ike many new companies, in the early days here at Nordic Semiconductor we encouraged a culture 
of dynamism and collaboration. to make progress against established companies with good 
products it was vital our fledgling company offered customers something they couldn’t already buy. 
and that ‘something’ had to extend beyond chips that delivered years of high performance service. 

a combination of innovative engineering, willingness to listen to customer feedback, responsive support, 
and focus on our core strength of ultra low power (uLP) wireless connectivity, enabled Nordic to build a 
loyal customer base and decent market share across many application areas.

today the uLP wireless sector is fast moving and highly competitive, and has changed from one 
dominated by proprietary engineering to one offering huge opportunities for interoperable technologies 
such as aNt+ and Bluetooth low energy. the ability of the latter to easily link peripherals to smartphones 
and tablets promises greater revenues for established vendors, but also increases competition as other 
semiconductor companies are tempted to enter the uLP wireless market. that makes it even more 
important that Nordic sticks to the principles that have seen it thrive and mark it out from rivals.

World chess number 1 Magnus Carlsen adopts a similar philosophy. Like Nordic he comes from Norway, 
has succeeded in a challenging field against international competition, is constantly innovative, avoids 
mistakes, and is totally reliable. Magnus has peaked at a record high according to the elo rating system that 
is used to grade top chess players, giving him the right to be called ‘the best player in chess history’. 

It is with great pride therefore that Nordic has sponsored Magnus Carlsen in a three-year deal (see page 
8). engaging Magnus as part of the Nordic team will not only push us to adhere to the philosophy that has 
driven the company forward over the last 20 years, but also remind us of what we need to do to remain 
competitive as the uLP wireless sector undergoes rapid change. 

Magnus takes on the reigning world chess champion, Vishny anand, in a 12-match playoff for the world 
title in Chennai, India, later this year. Nordic will support him all the way to that game and beyond. and in 
return, he will offer Nordic’s staff many insights into what it takes to reach the top… and stay there.

“Self-confidence is very important,” Magnus said in an interview with the Financial Times. “If you don’t 
think you can win, you will take cowardly decisions in the crucial moments, out of sheer respect for your 
opponent. You see the opportunity but also greater limitations than you should. It is better to overestimate 
your prospects than underestimate them.”

Despite Magnus’ highly professional approach to the game, he believes chess should be fun and 
is looking forward to playing occasional ‘friendlies’ against willing volunteers from Nordic’s staff and 
customers alike. as a reader of ULP WQ, it’s possible you could find yourself sitting across the board from 
the best player on the planet. It might be a good idea to start thinking about your first move today! 

Yours Sincerely,

Geir Langeland
Director of Sales & Marketing

world chess number 1 mirrors 
Nordic’s philosophy

Sally Ward-Foxton is a freelance 
journalist specializing in electronics. 
Here she explains why Bluetooth low 
energy capability depends as much 
on software as hardware

Jack Shandle is a freelance writer 
specializing in semiconductors. In 
this issue, he considers the rise of 
the smart watch and takes a look at 
the early commercial introductions 

thomas Embla Bonnerud is 
Director of Product Management at 
Nordic. Here he comments on the 
relationship between watches and 
uLP wireless connectivity
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nordic is sponsoring world chess 
number 1 magnus Carlsen and his 
run-up to the World Championship
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The latest developments from Nordic Semiconductor

NEWS

www.nordicsemi.com

An Android ANT+ accessory 
from Selfloops enables 
millions of older (versions 
2.3.4+) Android smartphones 
to connect to ANT+ wireless 
sport, fitness, and health 
products. The accessory, which 
connects to mobiles via USB, 
allows data such as heart rate, 
speed & distance, and bike 
speed, power, and cadence 
from ANT+ sensors to be 
displayed on an older Android 
smartphone screen. The 
accessory also doubles up as 
charger extending the battery 
life of connected smartphones.

ANT+ for older 
version Androids

In briefLeading audio manufacturer 
specifies RF remote control

Japanese ODM modules claim to simplify and 
accelerate Bluetooth Smart development

Open source 
booming
Open source hardware 
and software use among 
professional engineers 
and hobbyists is booming 
according to a survey 
published in EE Times Europe. 
The survey found that over 
half of professional engineers 
and 82 percent of hobbyists 
said they would consider 
open-source resources such 
as Arduino and BeagleBone, 
and that there was a lot of 
crossover in growth between 
the two as engineers tended 
to use the same tools and 
resources as hobbyists.

A billion indoor 
location apps
The ecosystem necessary 
to drive the mass-market 
adoption of indoor location 
applications to one billion 
downloads a year will be in 
place by 2016, according to 
ABI Research. However, ABI 
says that there won’t be an 
immediate surge as “the market 
is still very [new] with a number 
of major handset vendors yet 
to decide on what technologies 
they will adopt. In particular, 
any decision from Google 
will have huge repercussions, 
depending on whether it opens 
up the Android platform or not. 

A leading British audio 
product manufacturer, 
Ruark Audio, will supply a 

Nordic nRF24LE1-based 2.4GHz 
RF remote control in its 
forthcoming retro-styled R7 
music center.

Ruark Audio has a track record 
of launching multiple award-
winning DAB radio-based iPod/
iPhone docks and Bluetooth 
wireless technology speakers. 
The products  have been 
repeatedly voted class-leaders 
by some of the world’s leading 
consumer audio magazines, such 
as What Hi-Fi Sound & Vision?.

The flagship R7 music center 
has taken three years to develop 
and was inspired by the design of 
1960s radiograms. These units 
were music centers built into high 
quality wooden cabinets and 

RotoDial is Ruark’s first RF 
remote control

designed to take pride-of-place 
in customer living rooms.

“The R7, however, will be 
anything but old fashioned in 
terms of its functionality and 
performance,” comments the 
Founder and Managing Director 
of Ruark Audio, Alan O’Rourke. 

“It will feature a high 
performance CD player, 
Bluetooth wireless technology 
with aptX, Wi-Fi for streaming 
from computers and music 
servers, a DAB+/FM/Internet 
radio, and inputs for a wide 
range of auxiliary devices 
including TVs and DVD/Blu-ray 
players so that the R7 can 
double-up as home cinema 
audio solution.”

O’Rourke continues: “But we 
quickly realized trying to give the 
customer any kind of simple, 
convenient, and intuitive control 
over this kind of all-on-one 
functionality was way beyond the 
capabilities of a conventional IR 
[infrared] remote control . 

“Which is why we decided to 
develop our first ever RF remote 
control: the ‘RotoDial’.”

RF modules developed by five leading 
Japanese ODMs are claimed to both simplify 
and accelerate Bluetooth Smart application 
development. The modules are based on 
Nordic’s multiple award-winning nRF51822 
Bluetooth low energy and 2.4GHz proprietary 
System-on-Chip (SoC) and were demonstrated 
at Wireless Japan in May.

Each of the modules from Japanese ODMs 
Braveridge, Fujitsu Component, Hosiden 
Corporation, SMK, and Taiyo Yuden, is 
supplied complete with Nordic’s verified and 
qualified Bluetooth low energy ‘SoftDevice’.

The SoftDevice allows developers with little 
RF expertise to quickly create Bluetooth Smart 
applications because of the unique way in which 
the RF protocol is separated from the application 

code. This separation means the already RF and 
Bluetooth v4.0 approved RF protocol can’t be 
corrupted during development.

“Companies can take the RF module - 
manufactured by third parties and supplied 
complete with a tested and qualified Bluetooth 
low energy SoftDevice stack - and then add 
their own software profile and application code 
to develop appcessories for iOS and Android 
smartphones,” explains Mitsuo Yamazaki, 
Nordic Semiconductor’s Regional Sales 
Manager for Japan.

“The release of these RF modules will allow 
many new and lightly-resourced companies to 
enter this market without needing any previous 
RF and electronics hardware experience,” adds 
Yamazaki. 

nRF51822-based modules from Japanese manufacturers ease Bluetooth Smart product design
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aNT+ integrated natively into 
latest samsung galaxy Note 3

In brief

News

www.nordicsemi.com

Native aNt+ support is a 
feature of Samsung’s 
latest flagship 

smartphone, the Samsung 
Galaxy Note 3. the device is 
also the first android handset 
to include an aNt concurrency 
feature that allows end users to 
run a variety of third-party aNt 
apps simultaneously.

“aNt+ integration in the 
Samsung Galaxy Note 3
enables a broad level of 
connectivity not only in 
the sport, fitness, and 
health scenarios but 
also in emerging 
segments with 
unlimited use 
case potential,” 
comments rod 
Morris, VP, aNt 
Wireless. “We are 
excited to see Samsung 
customers benefit from 
immediate access to the 

iPhone powered cycle trainer brings the 
outdoors inside on user’s own bike

ant Wireless says its mesh 
networking capability makes 
ant a good solution for home 
automation. the company 
claims this suitability is 
due to the technology’s 
“inherent comfort with ad 
hoc and changing node 
connections”. ant says home 
automation systems have 
traditionally used aC power 
and are implemented during 
construction resulting in 
limited automation options 
open for homeowners. But 
smartphones and modern 
wireless technology now mean 
simple solutions can easily 
to retrofitted to a home and 
changed ‘on-the-fly’.

aNt is built for 
home automation

Boom in apps for 
sports and fitness
the use of software apps for 
sports & fitness will grow by 
63 percent between 2012 to 
2017. this growth will drive 
shipments of associated 
wearable sports & fitness 
sensors (such as wireless 
heart rate monitors) up to 250 
millions units a year over the 
next five years, says analyst 
IHS. most sports & fitness apps 
will run on smartphones where 
growth will go from 156 million 
installations in 2012 to 248 
million in 2017. the three most 
popular app and monitoring 
categories will be running, 
heart rate, and multi-sport and 
activity tracking.

Bluetooth key to 
Internet of things
With an installed based of 
almost 10 billion devices by 
2018 and Bluetooth Smart 
ready device shipments 
growing rapidly Bluetooth low 
energy wireless technology will 
be one of the main enablers 
for the Internet of things (Iot). 
the prediction was made by 
analyst aBI research, which 
says: “2013 is seen by many as 
the year of Iot, [but] it will be 
many years before it reaches 
its full potential [and] the next 
five years will be pivotal in its 
growth and establishment 
as a tangible concept to the 
consumer.”

Samsung’s flagship 
smartphone adds ant

the iPhone controlled ‘KICKR’ bike power trainer from Wahoo Fitness enables users to train 
indoors on their own cycles while using the power of their smartphone or tablet to ride virtual 
courses or complete structured cycling workouts.

In operation, the KICKR is said to be whisper-quiet and allows 
users to increase or decrease resistance (600-2000 Watt 
range), structure interval workouts, and simulate real-world 
bike courses from their smartphone or tablet. Wahoo says 
resistance adjustments are instant, making it easy to 
replicate everything from a flat or rolling hill course, to 
the coast down a hill after a hard climb.

the KICKR employs a nordic Semiconductor µBlue™ 
nRF8001 Connectivity chip to wirelessly connect the 
trainer to Bluetooth v4.0 enabled smartphones and 
tablets alongside a nordic nRF24aP2 8-channel ant 
transceiver for users who prefer to use ant+ devices 
and fitness sensors such as bike computers and 
heart-rate monitors.

the KICKR won a ‘CES 2013 Best of Innovations’ 
award at the International Consumer Electronics Show 
(CES) in January and is 
available to order direct 
from Wahoo Fitness or via 
the apple store worldwide.

diverse ecosystem of available 
aNt+ monitoring devices and 
the unique user experiences 
that only aNt+ can offer.”

In addition to aNt, the 
Galaxy Note 3 features a wide 

5.7-in Full HD Super 
aMOLeD screen with a 
resolution of 1920 by 
1080 pixels in (relative to 
its predecessors) a 
slimmer (8.3mm) and 
lighter (168g) hardware 

case. the unit also 
includes an ‘S-Pen’ for 

drawing sketches, writing 
notes, and opening apps; a 
more powerful and longer 
lasting 3,200-mah Li-ion 
battery, a 13-megapixel rear 
camera, 3GByte of raM 
memory, plus 32 or 64GByte 
of user storage space 

supplemented by a microSD 
slot that can accommodate up 
to an extra 64GByte.

the KICKR bike trainer can simulate real-world bike courses using a smartphone or tablet 
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News

a Bluetooth low energy-
powered remote control 
for DSLr digital cameras 

has been launched by Korean 
consumer electronics specialist, 
Maytel. the remote allows users 
to control a wide range of basic 
and advanced DSLr camera 
features from their smartphones 
via a free partner app and 
wireless connectivity

the SD-100 SmartDSLr 
comprises a matchbox-sized 
receiver that connects to the 
‘hotshoe’ metal pad on top of a 
DSLr traditionally used for 
connecting an external flash. 
Once paired with a free partner 
iPhone or android app, the 
receiver can be controlled from 
a range of up to 20m. the user 
can set and trigger a wide 
variety of photographic 
parameters including manual 
shutter control, focus, delay and 
repeated interval timers, 

Nordic Semiconductor and Apple reappointed to Bluetooth 
SIG Board, Nordic Director continues as Chairman

smartphone remote enables DslR camera 
control from up to 20 meters

exposure times, and number of 
exposures.

“By using the sophistication 
of modern smartphones we are 
able to offer users a much wider 
range of functions than 
traditional proprietary infrared 
[Ir] DSLr remotes,” comments 

Maytel CeO, Steven W Bae. “and 
the ability to use a large color 
touchscreen makes the remote 
much easier to use and will 
ultimately help the user to be 
more creative and take even 
better quality pictures.”

the use of an ultra low power 

Nordic nrF8002 System-on-
Chip (SoC) in the SD-100 is 
claimed to result in the product 
offering a ten-year battery life 
under normal operating 
conditions (three-to-ten shots 
per day) from a pair of regular 
aaa batteries.

In
 b

rie
f

nordic Semiconductor and apple have 
been reappointed as associate member 
Directors to the Bluetooth Special Interest 
Group (SIG) Board of Directors. 

and Svein-Egil nielsen, nordic’s 
Director of Emerging technologies and 
Strategic Partnerships, , continues in his 
role as Chairman of the Bluetooth SIG 
Board of Directors.

the Board of Directors has been further 
expanded to include LG Electronics and in 
addition to nordic Semiconductor and 

apple includes CSR, Ericsson, Intel, Lenovo, 
microsoft, motorola, nokia, and toshiba.

nordic Semiconductor first joined the 
Bluetooth SIG Board in June 2011. 

nordic staff member Svein-Egil nielsen 
(pictured) was appointed an associate Board 
member to help drive Bluetooth wireless 
technology’s expansion following the release 
of the most recent Bluetooth v4.0 
specification in June 2010. the latest 
specification includes Bluetooth low energy 
as a hallmark feature.

ZigBee’s 2012 market share in home automation will be 
surpassed by Bluetooth low energy by 2015, says analyst aBI 
Research. according to the company, the market for home 
automation devices will exceed 351 million shipments per 
year by 2018, of which almost one in three (over 133 million 
units) will employ Bluetooth low energy wireless technology. 
“Consumer electronics including smartphones, tablets, and 
laptops equipped with Bluetooth [v4.0] are a major contributor 
to Bluetooth growth in home automation and [are] growing 
as a tool for managing and interacting with home automation 
systems,” comments Dan Shey, aBI Practice Director, .

Bluetooth surpasses ZigBee ... ... and grows rapidly in sports
Bluetooth Smart (that includes Bluetooth low energy) will be 
installed in over one in three sports & fitness monitoring devices 
shipped this year (35 percent), up from one in five last year (20 
percent), and grow to nearly half of all fitness monitoring devices 
shipped during 2014 (45 percent), before reaching dominance (53 
percent) in 2015. according to IMS research, the analyst which 
published the forecast, a big driver has been the support from 
Google for Bluetooth Smart in the next version of the android 
operating system that now joins iOS from apple and Blackberry 10. 
IMS says is likely to be joined by a Windows phone update by the 
end of this year. (See this issue page 18.)

a smartphone’s 
touchscreen makes a 
digital camera much 

easier to use remotely
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Nordic sponsors world’s greatest-
ever chess champion

M
agnus Carlsen, who 
as a teenager was 
the youngest player 
to be ranked number 

one in world chess and become 
the highest ranking points 
holder in the history of the 
game, has signed a three-year 
ambassadorial sponsorship deal 
with Nordic Semiconductor.

Norwegian Carlsen rose to 
the top of the world standings 
in January 2010, just after his 
19th birthday and was described 
as “chess’s answer to Mozart” 
by u.K. national newspaper The 
Telegraph. 

By December 2012 Carlsen 
had broken the 13-year ranking 
points record formerly held by 
legendary grandmaster Gary 
Kasparov. Carlsen gained 2861 
elo rating system points against 
Kasparov’s best of 2851. He then 
went on to peak at a record high 
of 2872 elo points, earning him 
the right to be called the best 
player in chess history.

In 2013, Time magazine 
ranked Carlsen among the 100 
most influential people living in 
the world today. 

He is now due to take on 
reigning world champion, 
Viswanathan anand from India, 
in a 12-match playoff for the 
world chess championship 
title in Chennai, India, during 
November. 

“We are delighted to have the 
opportunity to sponsor Magnus 
Carlsen. His presence will boost 
staff motivation and help us 
recruit the best people, but we 
will gain much more than that 
from this exciting association,” 
comments Nordic’s CeO, Svenn-
tore Larsen.

Larsen continues: “the core 
value of this sponsorship is 
the ability of Magnus to act 

Norwegian Magnus Carlsen, widely considered to be the best player in chess history 
and described as the sport’s ‘answer to Mozart’ signs three-year deal with Nordic

comments Carlsen’s manager 
espen agdestein. 

“For Magnus it’s not just 
a question of money, but of 
finding sponsors with values 
and beliefs that he can relate to.”

Svenn-tore Larsen noted 
that there were great benefits 
for Nordic’s brand from its 
association with Carlsen.

“Just like Magnus, Nordic has 
succeeded in a very competitive 
global sector,” says Larsen. 
“While Magnus’ business is 
chess and Nordic’s is ultra low 
power wireless, both have to be 
continuously creative, while still 
being totally reliable. there’s 
no room for mistakes in either 
environment.” Z

as an ambassador for Nordic 
Semiconductor and through 
his association open doors 
for the company at the very 
highest level. He has access to 
people and events normally 
reserved for dignitaries such as 
Presidents.”

a winning team
Carlsen’s manager has also 
announced that with the 
completion of this deal, the 
player will not be looking to 
add any further companies to 
his sponsorship portfolio of just 
four organizations. 

“We kept one sponsorship 
position open for a while in 
order to find the best partner,” 

more about magnus Carlsen: magnuscarlsen.com

nordic CEO Svenn-tore 
Larsen describes some of the 
company’s latest technology to 
chess champion magnus Carlsen

“The core value of this sponsorship is the ability of Magnus to act 
as an ambassador for Nordic Semiconductor and through his 
association open doors for the company at the very highest level”



Crowdfunded startup, tile, has developed a Bluetooth low 
energy location tag and app of the same name that can 
locate tags within a direct range of up to 45m. this is the 
longest range yet achieved for any Bluetooth low energy 
location tag claims the company.

and even if a $25 tile is beyond this range, a 
“community network” feature enables the end user to 
mark a given tile as ‘missing’ with their smartphone app 
and a secret search signal will broadcast to all other 
tile apps running the vicinity. these will then discretely 

inform the user of the missing item’s location if it’s found, without even the person 
whose app finds the lost tile knowing that it was their phone that tracked it down.

the location of all tiles is kept private by default, but end users can share tile location 
information with, for example, designated friends or family members.

and users never need to replace or charge batteries. Instead after a year they will be 
sent a reminder to recycle their old tiles and purchase new ones via a pre-addressed 
shipping package that will be sent to them direct from tile.

Embedded tooth sensor detects over eating and smoking
a team of scientists at the National taiwan 
university have developed an embedded 
sensor that, when attached to a tooth, 
monitors and distinguishes between a wide 
range of oral behavior, including over eating 
or smoking.

Information about a person’s oral habits 
could be of useful for a range of health care 
and health insurance applications.

the sensor uses a small triaxial 
accelerometer sampling at a rate of 100Hz to 
detect various oral activities. the collected 
data is then transmitted via a Bluetooth low 

Wireless tooth sensor can track a wide range
of oral behavior

The latest developments in technology
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Bluetooth low energy location tag 
claims longest detection range

the tile is claimed to beat any other Bluetooth low energy location tag for range

energy radio to a smartphone for analysis.
the current design requires the use of a 

wearable artificial tooth that would have to be 
removed, recharged, and sterilized on a daily 
basis thus limiting its practical application.

But the scientists say related research 
including, for example, graphene-based tooth 
tattoo sensors that are applied directly to a 
tooth’s enamel could potentially be adapted 
for use with such an embedded tooth sensor.

Latest G-Shocks support 
music control and android
Casio has announced two new additions to its 
G-Shock Bluetooth Low Energy watch range 
that extend the technology’s support to the 
latest Bluetooth v4.0 compatible android 
smartphones. the watches benefit from two-
way wireless functionality including wrist-top 
music remote control and the ability to adjust 
watch settings from the smartphone.

the Casio G-Shock GB-6900B and 
GB-X6900B offer two-year battery life from 
a single coin-cell battery under typical usage 
conditions of 12-hours per day of continuous 
wireless communication with Bluetooth v4.0 
smartphones.

according to a report in technology 
publication Engadget, the Casio G-Shock 
GB-6900B and GB-X6900B watches will be 
released initially in Japan during September 
and retail for 18,000 yen (around $187) and 
20,000 yen ($208) respectively.

the new watches follow on from Casio’s 
previous release of the G-Shock GB-5600aB 
and G-Shock GB-6900aB watches that 
could communicate with an iPhone, and 
offer all of the existing features including 
time synchronization and incoming call or 
message alerts (with sound and vibration).       

two-way smartphone connectivity 
enables watch to control apps
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a gamer’s dream come true: 
the new Logitech G602

The latest developments in technology

ulp wIReless TReNDs

Logitech has launched a computer gamer-targeted wireless mouse that is said to deliver 
250 hours of non-stop, lag-free gaming in ‘full gaming’ mode, and 1,400 hours in non-
gaming ‘endurance’ mode, from a pair of regular aa batteries.

the Logitech G602, which retails for a suggested $79.99, is claimed to extend the 
battery life of a wireless gaming mouse by up to 400 percent without compromising 
gaming-grade sensor or wireless connection performance.

“When I play, I don’t want to think about anything other than my game and what my 
next move will be,” comments ehtisham rabbani, General Manager of Logitech’s gaming 
business. “the primary flaw [of existing gaming mice] is the uncertainty of having to 
interrupt your game to replace batteries.

“Not anymore: We set an outrageous goal, and we hit it. Doubling, tripling or even 
quadrupling the battery life of ordinary wireless gaming mice wasn’t enough. We wanted 
to bring gamers an innovation that would change the face of wireless gaming forever. 
With 250-hours of battery life, the G602 does exactly that [and means] something as 
fundamental as a battery doesn’t get in the way of winning.”

250-hour continuous battery life 
for gaming wireless mouse

World’s first kayaking power meter is designed using ant+
a wireless power meter embedded into a 
kayak paddle shaft allows real time feedback 
of performance data including power output, 
power balance, and stroke rate for left and 
right sides for the first time it is claimed.

Developed by New Zealand company, One 
Giant Leap, and based on ultra low power 
aNt+ wireless technology, the Kayak Power 
Meter has been available from September. 
the paddle is compatible with any aNt+ 
display unit (from computers to watches) that 
supports the aNt+ Power profile.

Collected data can also be viewed on 

a tablet or smartphone with native aNt+ 
support or that can connect through an 
aNt+ adapter. the use of aNt+ technology 
permits data to be delivered simultaneously 
on multiple devices, allowing athletes and 
coaches to monitor performance together.

“Power is the single most important number 
for tracking kayaking performance,” says One 
Giant Leap’s Mathew Pottinger. “Boat speed 
can be influenced by uncontrollable factors 
such as wind and current, while power is a 
direct and consistent measurement of effort, 
regardless of conditions.”

Bluetooth low energy
for older laptops
a tiny uSB adapter from Kensington allows 
users of older computers to enjoy the 
benefits of a Bluetooth low energy mouse 
and other Bluetooth wireless accessories. 
While an increasing proportion of new 
desktop- and laptop-computers are being 
shipped with Bluetooth v4.0 as standard 
(which includes Bluetooth low energy as a 
hallmark feature), there are many users with 
older computers who would like to enjoy the 
ultra low power benefits of the latest 
Bluetooth wireless technology without 
incurring the cost of an equipment upgrade.

the Kensington Bluetooth 4.0 uSB 
adapter plugs into a computer’s uSB port 
and turns the host device into a Bluetooth 
Smart Ready hub for the latest peripherals 
and accessories (such as wireless mice, 
keyboards, headsets, security proximity 
devices, and presentation remote controls). 
the adapter is also backwards compatible 
with legacy Bluetooth wireless technology 
devices the user may already 
own (e.g. v1.1, v1.2, v2.0, 
v2.1, and v3.0
of the Bluetooth 
wireless technology 
specification).

How well you use one of these 
can now be monitored

adapter adds Bluetooth low energy 
to legacy equipment
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The next chapter in watch history 
brings hi-tech to the wrist

T
he wristwatch has an 
interesting history 
that says more about 
human fickleness than 

the device itself. For example, 
although spring-powered 
versions of the watch appeared 
in the 17th Century, it wasn’t until 
the 1900s that they became 
popular. and even then it was 
only with women adopting a 
passing fad rather than using 
them as serious timepieces. 

Men didn’t pick up the watch-
wearing habit until the 1920s 
preferring instead to rely on the 
pocket watch. the First World 
War was partly responsible for 
instigating change because 
soldiers found it impractical to 
keep taking out pocket watches 
on the battlefield and instead 
were issued with ‘trench watches’ 
that could be attached to the 
wrist.

recent history has seen the 
wristwatch in decline. a report 
by the BBC in 2010, for instance, 
noted that in a survey of 1500 
people, 14 percent said they had 
no need for a watch, and that 
percentage doubling among 
15-to-24 year olds. the journalist 
noted that young people who 
had grown up with technology 
were more likely to check the 
time from their cell phone. But, 
thanks in part to ultra low power 
(uLP) wireless connectivity, 
things are about to change.

From niche to mainstream
encouraged to adopt a healthy 
lifestyle by governments and 
medical authorities, many 
consumers appreciated the 

ability of a sports watch to record 
speed, distance, and heart rate 
from wireless sensors worn on 
the body and provide motivation.

Such functionality was 
made practical by uLP wireless 
connectivity. the technology 
provided the low data rate 
connection required for the 
application and ensured that the 
coin cell-type batteries typically 
used in electronic watches 
lasted for months. Nordic 
Semiconductor’s nrF24L Series 
and nrF24aP1 and aP2 aNt 
transceivers proved particularly 
popular with sports watch 
manufacturers such as Suunto 
and Polar.    

But as trendy as the sports 
watch has become, it remains a 
niche product. a real renaissance 
for the watch sector will only 
come when everyone - not just 
those who are keen on exercise - 
wants to put a timepiece back on 
his or her wrist. and once again, 
uLP wireless connectivity looks 
like it will provide the catalyst. 

CoMMeNT

www.nordicsemi.com

long regarded as a niche technology for fitness fanatics, timepieces with wireless links 
are about to become the next must-have gadget

rechargeable batteries - due to 
a need to support functionality 
such as touchscreens - designers 
and users alike will still appreciate 
the benefits of an ultra low 
power wireless link because of its 
negligible effect on battery life.

Better yet, Systems-on-Chip 
(SoC) such as Nordic’s nrF51822 
(Bluetooth low energy) and 
nrF51422 (aNt) now come in 
wafer-level chip-scale packages 
(WLCSP) that occupy 40 
percent less board space than 
the conventionally packaged 
versions. Such space savings will 
attract the attention of many a 
design engineer who’s trying to 
pack his electronics within the 
tight physical constraints of a 
smart watch’s casing. 

according to the analysts, 
the future for the smart watch 
is bright. Business Insider, for 
example, forecasts 91.6 million 
smart watch units sold globally 
in 2018 in a market worth $9.2 
billion by 2018. the figures 
should perhaps be taken with a 
small pinch of salt, but the fact 
that consumer electronics giant 
apple is rumored to be working 
on a product, with Samsung and 
Sony having already released 
devices, does lend credibility to 
the sector’s emergence. 

It seems that consumers 
will come to embrace smart 
watches, not just because they 
don’t want to take their mobiles 
out of their pockets, but also 
because it’s again becoming cool 
to wear a watch, especially one 
that incorporates connectivity 
with smartphone- or tablet-
based apps, making it fun and 
informative. Z

Jack Shandle takes a closer look 
at the smart watch phenomenon 
on pages 16 and 17 of this issue.

more about nordic’s nRF51 Series WLCSPs: www.nordicsemi.com

Sony is among the consumer 
electronics companies that are again 

making it cool to wear a watch

a new generation of so-called 
smart watches will enable 
consumers to use a Bluetooth 
low energy- or aNt-powered 
wireless link to communicate 
with a smartphone without 
having to take a mobile 
out of their pocket. that 
communication link could be 
used to answer calls, read texts 
or, better yet, interface with apps 
stored on the mobile to perhaps 
find out what the weather is 
going to be like or how the stock 
market is performing. 

Nordic’s latest chip technology 
makes it an ideal partner for 
this new generation of smart 
watches. the nrF51 Series, for 
example, is available in both 
Bluetooth low energy and aNt 
versions and features the class-
leading wireless performance 
and ultra low power consumption 
that manufacturers have come 
to expect from the company’s 
products.

although this new generation 
of smart watches may demand 

By thomas Embla 
Bonnerud, Director of 
Product Management, 
Nordic Semiconductor
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smart TVs drive uptake of Rf remotes

a
ccessing digital 
content with a 
traditional infrared 
(Ir) remote’s basic 

one-button-one-operation 
and step-by-step navigation 
does not meet the challenge of 
providing the fast browsing and 
convenient access demanded 
by consumers. Such access 
requires a remote control 
equipped with navigation 
interfaces such as scroll wheels, 
touchscreens, touch pads, 
movement sensors, track 
balls or joysticks. Only rF has 
sufficient bandwidth over a 
bidirectional link to support new 
user interfaces while consuming 
modest battery power and 
meeting mass-market cost 
constraints. 

Other benefits of rF 
compared to traditional Ir 
remote control technology 
include faster responsiveness, 
non-line of sight control, and an 
extended range. rF also allows 
devices to be controlled through 
objects and interior walls so 
that the user doesn’t even have 
to be in the same room as the 
equipment being controlled.

according to analyst IMS 
research, these advantages 
will see nearly one-fifth of 
all remote controls featuring 
rF technology by 2018. the 
company says that 450 million 
rF remote controls will ship 
between 2013 and 2018, with the 
devices taking 18 percent of the 
remote control sector by 2018.

Interactive, so-called smart 
tVs are proving to be the catalyst 
for adoption of rF remote 
controls. “With Smart tVs finding 
their way into more and more 
homes, advances are taking place 
in how consumers control these 
devices,” said Philip Maddocks, 
analyst for Connectivity at IMS, 
in a statement. “Increasingly, rF 
technology is being integrated 
into the remote controls of 
consumer electronic devices 

to enable a range of advanced 
functions.” 

Maddocks says that Bluetooth 
Smart (Bluetooth low energy), 
ZigBee rF4Ce, and low-power 
Wi-Fi will compete for market 
share. these low power wireless 
technologies have already been 
incorporated into a variety 
of host devices, such as tVs, 
DVD players and set-top boxes 
(StBs), which in turn is driving 
the incorporation of these 
technologies into the associated 
remote controls. 

“When the host device is 
already equipped with a low-
power wireless technology, 
it [makes] sense to produce 
a [remote] control that 
takes advantage of the same 
technology as only one 
additional integrated circuit is 
required for the control,” notes 
Maddocks.

elsewhere, analyst aBI 
research expects the ultra 

Infrared will remain popular due to its familiarity and low cost, but the advantages of Rf 
will drive its adoption into nearly one in five remote controls by 2018

tV remote controls, wireless 
mice, and keyboards, Bluetooth 
Smart will prevail due largely 
to the high penetration rates of 
Bluetooth Smart ready in many 
consumer devices.

“I think Bluetooth Smart is 
a natural successor to classic 
Bluetooth for remote controls,” 
confirms Svein-egil Nielsen, 
Chair of the Board of Directors 
for the Bluetooth SIG, and 
senior executive with Nordic 
Semiconductor. “It’s a market 
that is yet to develop, though. 
Bluetooth as a technology has 
made great inroads into the tV 
market – many tVs from the big 
players have Bluetooth remote 
controls already. they haven’t 
come to Bluetooth Smart yet, but 
it’s a natural progression, I think.”

tV chipset maker Mediatek 
demonstrated a Bluetooth 
Smart remote controlling a 
smart tV on its booth at CeS 
in January. Based on Nordic’s 
nrFready Smart remote 2 
reference design, the demo 
system used the nrF51822 
SoC, a single-chip Bluetooth 
low energy solution using the 
Bluetooth v4.0 HID over Gatt 
(HoG) profile. 

“We believe Bluetooth low 
energy will be the standard 
technology for tV remote 
controls in the near future,” 
says Mediatek’s Max Hsu. “as 
long as there are Bluetooth low 
energy applications around, 
such as near field device pairing 
and sensor networks, tVs will 
have to be equipped with the 
technology, as the central 
entertainment hub of the home.”

Ir is far from obsolete 
though, and over 80 percent 
of remote controls will still use 
the technology in 2018, claims 
IMS. the main reasons for this 
longevity are Ir’s familiarity 
with consumers, who tend to 
choose the technology they’re 
comfortable with, and its cheap 
manufacturing costs. Z

low power (uLP) wireless 
connectivity IC market to 
grow to over $2 billion in 
annual revenues by 2016. the 
company says that Bluetooth 
Smart and Ieee 802.15.4-
based technologies will be the 
strongest technologies.

Bluetooth Smart to prevail
“Bluetooth Smart device 
shipments are expected to 
grow to over one billion units 
per annum in the next five years 
as manufacturers of devices 
such as remote controls, 
home automation sensors, 
and PC accessories embrace 
the ultra low power capability 
of Bluetooth Smart and take 
advantage of the massive 
ecosystem of Bluetooth devices,” 
comments Peter Cooney, 
wireless connectivity practice 
director with aBI, in a statement.

Cooney notes that in point-
to-point applications including 

RF technology’s faster response, non-line of sight control, and extended 
range compared to traditional IR remote control makes it a prime 
candidate for use with smart tVs 
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Rosy future for the Internet of Things

C
onsulting companies 
are taking a close look 
at the so-called Internet 
of things (Iot) and are 

predicting bright prospects for 
the technology with forecasts of 
compound annual growth rates 
(CaGr) of between 30 and 33 
percent over the next four years.

as connectivity technology 
has developed, commercial 
companies have given objects 
the ability to join to the 
traditional Internet. the Iot 
encompasses this set of ‘smart’ 
sensors and devices - embedded 
into everyday appliances - that 
are connected to the Internet 
via wired- and, increasingly, 
wireless-networks. according to 
analyst Gartner, “the Iot is the 
network of physical objects that 
contain embedded technology 
to communicate and interact 
with their internal states or the 
external environment.”

the basic concept of the Iot 
has been around for many years, 
with early incarnations focusing 
on inventory and tracking 
applications using passive 
rFID technology. today’s Iot is 
rapidly evolving into a network 
of diverse sensors and actuators 
sending and receiving data when 
required by an application.

Such a network is likely to be 
huge, dwarfing the number of 
devices joined to the traditional 
Internet. analyst aBI research’s 
latest data on the Iot, for 
instance, reports that there are 
more than 10 billion wirelessly 
connected devices in the market 
today, with over 30 billion 
devices expected by 2020.

“the volume of opportunities 
arising from the Iot over the 
long term is generally agreed 
to be in the realm of ‘very 
large’ to ‘huge’,” says Stephen 
Prentice, a Vice President 
with Gartner, in a statement. 
“the analytical opportunities 
arising from massive streams of 
potentially real-time information 

all represent huge untapped 
business opportunities.”

Enabled by uLP wireless
“the emergence of standardized 
ultra low power wireless 
technologies is one of the 
main enablers of the Iot, with 
semiconductor vendors and 
standards bodies at the forefront 
of the market push, helping 
to bring the Iot into reality,” 
comments Peter Cooney, 
practice director with aBI 
research in a statement.

according to Cooney, 
Bluetooth wireless technology, 
Wi-Fi, ZigBee, Cellular, rFID, 
and many other wireless 
technologies are all important to 
drive Iot growth. He notes that 
the long-term expansion of the 
Iot market will be dependent on 
wireless technology becoming 
invisible so that the consumer 
will be oblivious to which 
technology is used.

BusINess BRIefINg
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analysts predict over 30 percent annual growth for the IoT, a technology that will be 
powered in part by ulp wireless technology

of some of the predicted 
applications for the Iot have 
been slow to materialize. For 
example, the building control 
system that turns off a tV when 
a person leaves a room, or the 
heating when there’s no-one at 
home, or the doctor requesting 
data from various wearable 
sensors to keep tabs on patient 
health. all these remain a dream, 
but perhaps not for much longer.

“the whole infrastructure 
going back to the server 
is already in place and has 
been for ten years, the issue 
is the last 10-20 meters,” 
says John Leonard, tactical 
Marketing Manager for Nordic 
Semiconductor. “But now that 
compact coin cell-powered 
sensors can routinely connect 
to PCs, tablet computers, and 
smartphones via technologies 
like Bluetooth v4.0 and aNt+, 
the potential of the Iot is starting 
to be realized. Z

“today, hub devices such 
as smartphones, tablets, and 
laptops are pivotal in enabling 
the Iot ecosystem and will 
continue to be an essential 
building block,” continues 
Cooney. “Future growth, 
however, [will be] driven by node 
or sensor type devices and by 
2020 these will account for 60 
percent of the total installed base 
of devices.”

Growth is likely to be 
impressive according to analyst 
MarketsandMarkets. the 
company says the Iot market 
is expected to grow from $44 
billion in 2011 to $290 billion by 
2017, at an estimated CaGr of 
30 percent from 2012-to-2017. 
a second analyst, research and 
Markets, forecasts that the Iot 
market will grow at a CaGr of 
nearly 33 percent during the 
period 2012-to-2016.

Yet despite advances in 
technology, the full manifestation 

Smartphones, tablets, and laptops will be pivotal in enabling the Iot ecosystem
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  2.4 GHz RF

nrF24L

nrF24Le1 2.4GHz proprietary l 8051
1kb + 256b rAm

16kb + 1.5kb Flash
16mHz / 32kHz Crystal

16mHz / 32kHz rC
l l l l l l l l l l l l l l l

pC Desktop, smart remote, 
r/C toy

nrFgo Dev Kit 
prog. Kit

nrF24Le1 Otp 2.4GHz proprietary l 8051
1kb + 256b rAm
16kb + 1kb Otp

16mHz / 32kHz Crystal
16mHz / 32kHz rC

l l l l l l l l l l l l l l l
pC Desktop, smart remote, 

r/C toy
nrFgo Dev Kit 

prog. Kit

nrF24LU1+ 2.4GHz proprietary l 8051
2kb + 256b rAm

16/32kb Flash
16mHz Crystal l l l l l l l l l l

pC Desktop, smart remote, 
r/C toy

nrFgo Dev Kit 
prog. Kit

nrF24LU1+ Otp 2.4GHz proprietary l 8051
2kb + 256b rAm
16kb + 1kb Otp

16mHz Crystal l l l l l l l l l l
pC Desktop, smart remote, 

r/C toy
nrFgo Dev Kit 

prog. Kit

nrF24L01+ 2.4GHz  proprietary l – – 16mHz Crystal l l l l l – eval Kit

nrF24
Audio streamer

nrF2460 (mono) 2.4GHz proprietary l – – 16mHz Crystal l l l l l l microphone nrFgo Dev Kit

nrF24Z1 (stereo) 2.4GHz  proprietary l – – 16mHz Crystal l l l l l l l – eval Kit

nrF51 nrF51822 2.4GHz
Bluetooth v4.0+ 

&
proprietary

l Cortex m0
16kb rAm

128kb or 256kb Flash
16mHz / 32kHz Crystal

16mHz / 32kHz rC
l l l l l l l l l l l l l l l l l      pC Desktop, smart remote eval Kit, Dev Kit l

  Sub 1-GHz RF

nrF900
multiband

nrF9e5
433 / 868
915mHz

proprietary l 8051 4kb + 256b rAm
4 / 8 / 12 / 16 / 20mHz

 Crystal
l l l l l l – eval Kit

nrF905
433 / 868
915mHz

 proprietary l – –
4 / 8 / 12 / 16 / 20mHz

Crystal
l l – eval Kit

  Bluetooth low energy

nrF8000
nrF8001 2.4GHz

Bluetooth
v4.0+

l – –
16mHz / 32kHz Crystal

32kHz rC
l l l l l l l l l l

pC Desktop, smart remote,
smartphone Demo Apps

nrFgo Dev Kit 
prog. Kit

nrF8002 2.4GHz
Bluetooth

v4.0+
l – –

 16mHz Crystal
32kHz rC

l l
Key tag,

smartphone Demo Apps
nrFgo Dev Kit 

prog. Kit

nrF51 nrF51822 2.4GHz
Bluetooth v4.0+ 

&
proprietary

l Cortex m0
16kb rAm

128kb or 256kb Flash
16mHz / 32kHz Crystal

16mHz / 32kHz rC
l l l l l l l l l l l l l l l l l

pC Desktop, smart remote,
smartphone Demo Apps

eval Kit, Dev Kit l

  ANT

nrF24Ap2

nrF24Ap2-1CH 2.4GHz ANt l – – 16mHz / 32kHz Crystal l l l l l l smartphone Demo Apps ANt Dev Kit

nrF24Ap2-8CH 2.4GHz ANt l – – 16mHz / 32kHz Crystal l l l l l l smartphone Demo Apps ANt Dev Kit

nrF24Ap2-Usb 2.4GHz ANt l – – 16mHz Crystal l l l l l ANt Usb Dongle ANt Dev Kit

nrF51 nrF51422 2.4GHz ANt l Cortex m0
16kb rAm

256kb Flash
16mHz / 32kHz Crystal

16mHz / 32kHz rC
l l l l l l l l l l l l l l l l l smartphone Demo Apps eval Kit, Dev Kit l
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aNT applICaTIoN

more on Factor Bikes: www.factorbikes.com

T
o the uninitiated, Formula 
1 (F1) and cycling appear 
to have little in common. 
One sport features 

machines powered by 2.4-litre V8 
engines spinning at up to 18,000 
rpm and producing over 530 kW, 
the other relies on human legs 
pushing the cranks round at up to 
120 rpm and generating perhaps 
1.5 kW during a hard sprint. 

But on closer inspection there 
are many similarities. Both 
sports employ aerospace 
materials, wind tunnels, and 
leading edge design to 
shave weight and increase 
speed. and both make 
extensive use of electronics 
to monitor the performance 
of the power plant (be it 
four-stroke engine or human)  
and optimize efficiency. 

So when a company that 
built its reputation on providing 
electrical, electronic, and 
composite solutions to F1 (and 
other parts of the motorsport 
sector including NaSCar and Le 
Mans) turns its attention to bike 
design, cyclists pay attention.  

after a couple of esoteric 
offerings that were more concept 
machines than mass-market 
products, u.K.-based bf1systems 
has just released its latest bike for 
the high-end sector. While still not 
cheap, the new bike, the Vis Vires, 
is pitched at a price that makes it 
competitive with the best from 
the established manufacturers. 

Betraying its motorsport 
roots, bf1systems has endowed 
the Vis Vires with an ultra-stiff 
carbon frame, lightweight wheels 
shod with tubeless tires, and 
the latest Japanese drivetrain. 
But it’s the use of performance-
monitoring electronics powered 
by aNt+ ultra low power 

the market nor the cheapest at 
around $39,270 (GBP £25,000). 

But this year, Factor Bikes hit 
back with a brand new machine, 
the Vis Vires (the name is based 
on the Latin for force, power, and 
influence). the bike continues the 
philosophy behind the Factor001 
but is designed as a serious 
entrant into the high-end bike 
market rather than being solely an 
exercise in engineering prowess. 

the Vis Vires has a frame 
created by u.S. bike designer 

wireless technology that’s the 
key differentiating factor in this 
revolutionary bike’s design.  

Pushing the envelope
a desire to promote its 
expertise to a wider audience 
led bf1systems to become one 
of the newest entrants into the 
burgeoning high-end bike market 
with its Factor brand.

“Back in 2008 I set a challenge 
to our engineering team to 
produce a vehicle to showcase 
the talents of the company 
beyond our motorsport heritage,” 
says John Bailey, bf1systems’ 

the Vis Vires’ twin-Vane down-tube and twin-Blade fork 
are typical of the bike’s innovative design features

Managing Director.
a car or motorcycle was 

rejected because of the long 
design timescales and expense, 
so the engineers settled on a bike. 
the result was a new division, 
Factor Bikes, and the Factor001, 
an exotic debut with a price tag 
to match. the cycling press was 
impressed with the Factor001’s 
elegant appearance, particularly 
as it came from a company 
with no bike design history. the 
Factor001 handled well but 
received criticism because it 
was neither the lightest bike on 

factor Bikes’ latest machine, the Vis Vires, is built around aNT wireless technology, as 
ULP Wireless Q reports

electronics plays key role 
in new bike design
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interoperability, but also because 
the technology extended crank 
battery lifetime significantly.

Bailey continues: “an added 
bonus in choosing aNt was 
that the technical support from 
aNt Wireless and Clere [Nordic 
Semiconductor’s u.K. distributor] 
was excellent. this back-up eased 
our design challenge and made 
for a better bike.”

Factor’s Power Cranks not 
only display the engineering 
knowledge the company has 
gained from manufacturing 
telemetry systems for F1 cars 
but also the flexibility of aNt. In 
standard aNt+ mode the cranks 
will work with all compatible bike 
computers sending information 
at 4 Hz and adhering to aNt+’s 
Power Profile. the system allows 
riders to record their power 
output over a long ride.

But the company also makes 
use of a high-speed transmission 
option for aNt that sends data 
at just under 200 Hz. “the Factor 
Power Cranks can, for example, 
measure the torque and force (or 
‘stretch’) on the crank throughout 
every crank rotation,” says Bailey. 
“With the extra data the high-
speed system can transmit, an 
elite cyclist can build up a much 
more detailed picture of his 
pedalling technique by analyzing 
how they are applying load to the 
cranks throughout every rotation 
on both legs.”

the company plans to offer 
its own bike computer with the 
Factor Power Cranks that will be 
capable of analyzing the higher 
volumes of data generated by the 
200-Hz system. the cranks will 
also be available as an aftermarket 
option for other bikes.           

From next year, F1 switches to 
1.5-litre V6 turbocharged engines 
limited to 15,000 rpm to reduce 
the power of the cars. No such 
constraints will trouble cyclists. 
the emphasis in that sport is to 
increase rider output and make 
the most of that power through 
stiffer frames, better tires, and 
more efficient drivetrains. But 
in both disciplines, electronic 
monitoring from bf1systems will 
ensure drivers and riders enjoy 
optimum performance from the 
power plant. Z

first system that bf1systems tried. 
that honor went to ZigBee, the 
Ieee 802.15.4-based technology.

“We considered ZigBee 
because initially we’d designed 
our own power cranks for use 
just with our bike so there was 
no need for the interoperability 
offered by aNt+,” explains Bailey. 
“But once we started to look 
at offering the power cranks 
as an aftermarket option, aNt 
really became the only viable 
option not only because of its 

over for over a decade. 
For the Vis Vires, Factor and 

bf1systems paired with Garmin 
(the owner of Dynastream 
Innovations) so the package 
includes a Garmin edge 810 
bike computer to monitor the 
various sensors. the bike’s frame 
incorporates a platform to mount 
the computer and an integrated 
speed and distance sensor built 
into the chain stay. this attention 
to detail is something that 
marks the Vis Vires out from the 

Steve Domahidy. Domahidy was 
tasked with retaining key features 
of the 001 - such as the twin-Vane 
down-tube and twin-Blade fork 
- but turning the frame into one 
that could be mass produced and 
would support a bike with slightly 
better handling characteristics.

the Vis Vires sports a range of 
renowned cycling components 
such as Shimano’s top-of-
the-range Dura ace groupset 
(gearing) and Vittoria Open Corsa 
CX tires on Black Ink 50C full 
carbon clincher wheels. 

“the Vis Vires impresses 
instantly with its very high 
stiffness,” noted Cycling Plus 
magazine during a test. “Punching 
up short inclines … the chassis is 
unflinching. It’s massively rigid 
throughout and the Black Ink 50C 
wheels complement the frame 
perfectly, combining high stiffness 
with low weight [and] a modern 
aero shape.”

at $15,700 (£9,999) the Vis 
Vires is not a budget machine 
(a less expensive version using 
the Shimano ultegra groupset 
will be available in 2014 for 
$9,420 (£5,999), but the price is 
competitive with similarly high-
end models from other makers.

Heart of the machine
Impressive as they are, the Vis 
Vires’ frame and cycle parts 
aren’t the key factor behind why 
the bike marks something of a 
revolution in design. that honor 
goes to the electronics that are an 
integral part of the machine.

“I wanted something that 
would challenge every part of the 
business,” explains John Bailey. 
“a key part of our expertise is 
electronics and measurement 
systems for motor sport. that’s 
why, from the outset, the bike 
was designed with integrated 
electronic systems.

“and we didn’t want to sell a 
beautiful looking bike and then 
expect the consumer to add 
their own speed sensor, heart 
rate monitor, power cranks and 
bike computer. aftermarket 
components end up being tie-
wrapped on and tend to spoil the 
smooth lines of a bike.”

bf1systems choose aNt+ 
from aNt Wireless, a subsidiary 

competition. “When a customer 
receives the bike, all they have 
to do is attach some pedals and 
ride,” says Bailey. “everything, 
including the electronics, is 
already set up.”

Despite aNt+ being a de 
facto standard for wireless 
communication between sensors 
in the cycling sector, it wasn’t the 

of Dynastream Innovations, 
as the basis of the machine’s 
electronics. aNt+ is an 
interoperable, ultra low power 
wireless technology that runs on 
Nordic Semiconductor hardware, 
in this case the nrF24aP2 
8-channel aNt connectivity 
chip. aNt Wireless and Nordic 
Semiconductor have collaborated 

Designed to incorporate 
electronics from the 
ground up, the Vis Vires 
includes features such as 
a built-in platform for a 
Garmin bike computer

the Factor Power Cranks include a high-speed ant transmission option 
for more detailed analysis of pedaling technique

aNT applICaTIoN
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T
he wristwatch, which 
once seemed destined 
for museum status 
because mobile phones 

did so much more than just tell the 
time, is rapidly becoming the hot 
new technology for 2014. 

every major smartphone 
company either has a product 
ready or is promising one. they 
are joining a bevy of startups each 
with a slightly different vision 
of what a smart watch should 
be. While there is no standard 
definition of a smart watch today, 
one universal characteristic is 
that it communicates with a 
smartphone. 

In fact, the primary function 
of most smart watches is to 
provide notifications that notify 
the wearer about the arrival 
of emails or text messages, 
calendar reminders, and other 
events without having to pull a 
smartphone, tablet computer, or 
notepad out of a pocket or bag.

Controlling music playlists and 
displaying directions created with 
the smartphone’s GPS are among 
the other features being offered. 
a few allow users to talk to the 
watch instead of the phone.

 anyone familiar with the 
high-end sports watch market 
would likely have been skeptical 
all along about the wristwatch’s 
predicted demise. the sports 
watch’s impressive functionality 
and ability to connect with 
smartphones and other devices 
– specifically sensors – clearly 
demonstrates the value of a 
small, wearable device located 
conveniently on a very accessible, 
mobile part of the body.  

It would be a mistake, however, 
to conclude that high-end sports 

watches with ultra low power 
(uLP) wireless connectivity such 
as those sold by Garmin, Polar, 
and Nike are just a subset of 
smart watches. the two occupy 
distinctly different market niches.

early sports watches typically 
performed their technology 
magic powered by a coin cell 
battery such as the Cr2032. Such 
limited power resources made the 
use of uLP wireless connectivity 
critical. But later models 
incorporated GPS, necessitating 
a rechargeable cell. today’s smart 
watch running an OS and often a 
color display will need to leverage 
similarly large power resources.

Nonetheless, regardless of 
design or chemistry, satisfactory 
battery life in smart watches 
will be critical to gain consumer 
acceptance so designers will 
be keen to employ the same rF 
software protocols (aNt+ and 
Bluetooth low energy) and uLP 

energy link to a smartphone 
and do little else besides. But 
there are a few that aspire to be 
independent platforms and/or 
offer sports watch functionality. 
and there are others that defy 
a clear cut classification. For 
example, although it’s identified 
as a smart watch, Motorola’s 
MotoaCtV leans heavily into 
the sports watch category. It 
uses GPS to track a runner’s 
routes, calculates how many 
calories have been burned, 
and uploads performance 
data to the cloud. MotoaCtV 
also plays music for athletes in 
need of motivation. the MIO 
aLPHa is a second example 
that crosses categories by being 
targeted at serious amateur and 
professional athletes to track 
their performance yet also linking 
directly to a smartphone via 
Bluetooth low energy wireless 
technology to allow data transfer. 

The time is right for wirelessly-
connected smart watches
By transmitting smart phone information to the user’s wrist, smart watches 
offer convenience and flexibility

At a glance
 Smart watches enabled 

by uLP protocols and 
radios will be big in 2014 

 notifications and alerts 
from smartphones will be 
prominent features

 Other features tailored to 
fit specific use cases offer 
market opportunities

Jack Shandle is a 
freelance writer 
specializing in 
semiconductors

the mIO aLPHa moves sportswatches 
forward by measuring heart rate without 

requiring a chest strap and communicating 
directly to smartphones via Bluetooth v4.0

silicon radios that helped create 
the sports watch category.

Features for everyone
It’s always entertaining to watch 
a new technology segment take 
off because variants of the genre 
range from the sublime to the 
almost-ridiculous. Smart watches 
promise to be no exception. 

Many of the new arrivals 
base much of their functionality 
on an aNt+ or Bluetooth low 
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an exposed part of the body and 
that’s good for sight-oriented 
applications; however it is not a 
very appropriate place to plug in a 
head phone jack. We haven’t seen 
many requests for a watch that 
plays music,” says Leonard. 

Leonard also explained that a 
relatively recent enhancement 
to the Bluetooth low energy 
protocol stack allows a device to 
assume either a master or slave 
role and that the company’s 
nrF51 Series chips will include 
the feature by the end of the year.

enabled by the information 
cornucopia created by the 
smart phone, uLP protocols and 
silicon radios, the smart watch’s 
time has arrived. But marketers 
and designers must take into 
consideration that fact that giants 
such as Samsung and apple are 
entering the market. 

While there is room for smaller 
players, success will depend on 
recognizing an underserved use 
case and creating a product that 
suits it exactly at an appropriate 
price point. Deciding whether to 
integrate a camera into the watch 
is a case in point because while 
the wrist is not a particularly good 
location for taking photos of 
landscapes it is an excellent place 
for taking self-portraits. Z

products from other well known 
firms. Hong Kong-headquartered 
Dayton Industrial, for example, 
has announced a production-
ready watch and touch screen 
display that can control smart 
phones and installed apps 
from a user’s wrist using 
Bluetooth low energy wireless 
technology delivered by Nordic 
Semiconductor’s nrF51822 SoC. 

From a designer’s perspective, 
the proliferation of feature sets 
can be a bit overwhelming when 
deciding what to include in a new 
design – and what the unintended 
consequences may be. the best 
place to start is, as usual, by 
gaining a precise understanding 
of a new product’s use case(s). 

Picking the market
the use cases for smart watches 
and high-performance sports 
watches are quite different, 
says Mike Paradis, Global Sales 
Manager for the aNt Wireless 
subsidiary of Dynastream 
Innovations. the high-end sports 
watches favored by triathletes 
and professional cyclists can 
communicate with exercise 
equipment, smartphones, and, 
most important, multiple sensors. 
the watch is an independent 
communication hub that can run 

on a coin cell battery and can 
handle exercise regimes of almost 
any duration. 

recreational athletes, on the 
other hand, may exercise for an 
hour or two while listening to 
music or engaging with social 
media during exercise. For them, 
the phone/watch combination is 
useful and convenient. 

the ability of the 
communications protocol to 
act as master or slave is a major 
consideration, says Paradis.  
Dynastream’s aNt protocol 
has forged a leading position 
in the sports watch category 
because it has for a long time 
been able to assume either role, 
which means it can be master 
to numerous sensors and 
download information at the 
request of another device such 
as a PC, smartphone, or exercise 
machine. at least two devices 
that are usually categorized as 
smart watches – the MotoaCtV 
described above and the I’m 
Watch manufactured by the 
Italian OeM,  i’m S.p.a – run the 
aNt protocol.  

“the wrist is prime real estate,” 
says John Leonard, tactical 
Marketing Manager with aNt and 
Bluetooth low energy chip vendor 
Nordic Semiconductor. “It’s on 

the Pebble, on the other hand, 
is an early example of a smart 
watch designed primarily as 
a smart phone extension. It 
displays notifications from 
android or iOS and runs apps for 
both. the Pebble’s watch face 
offers four top-level options: 
music; set alarm; watch faces, 
and settings. the settings 
menu is for adjustments such 
as enabling or disabling the 
backlight on the display, turning 
notifications on and off, changing 
font size and setting the watch to 
vibrate for notifications. Power 
is supplied by a rechargeable 
battery replenished by a 
magnetic uSB charger. 

the Pebble has received mixed 
reviews and many consumers 
had been eagerly awaiting for 
the ‘main event’: smart watch 
introductions from the two 
behemoths - and arch rivals - of 
the smartphone world, apple and 
Samsung. Samsung struck first in 
September with its Galaxy Gear. 

Showing its interest in the 
sports- and health-monitoring 
market, Galaxy Gear integrates 
a gyroscope, pedometer, and 
accelerometer that allow it to 
act as a sports monitoring and 
exercise companion. Its hardware 
inventory includes a single-core 
800 MHz exynos processor, 512 
MByte of raM, 1.9-megapixel 
camera that can record 
ten-second video clips with 
sound, and a 320 by 320-pixel, 
1.63-in aMOLeD touchscreen. 
there’s also a speaker and 
two microphones that make it 
capable of conducting calls over 
a Bluetooth low energy link to the 
phone. Its 315-mah rechargeable 
battery is small but Samsung 
claims it offers “about a day” of 
endurance.

Based on previous product 
introductions from apple and 
Samsung, the companies’ smart 
watches are likely to set the 
standard for the category and 
determine whether consumers 
take to the devices in numbers or 
see the sector as a gimmick.  

But the giants of the consumer 
electronics sector can’t bank 
on having the sector all to 
themselves because the smart 
watch category also has its ODM/
OeM entries which could form 
the basis of ‘badge engineered’ 

“Based on previous product introductions from Apple and more 
recently Samsung, the companies’ smart watches are likely to set 
the standard for the category”

ODm Dayton Industrial’s production-ready smart watch with 
touch screen display will appeal to companies looking for a 
quick entry into the smart watch sector
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M
aking a smartphone or 
tablet Bluetooth Smart 
ready isn’t quite as 
straightforward as 

including a dual-mode Bluetooth 
v4.0 chip. as well as the hardware, 
the Operating System (OS) also 
plays a vital part in whether a 
smartphone or tablet can actually 
use that chip. the OS must 
incorporate the Bluetooth low 
energy stack, and if it makes an 
application Program Interface 
(aPI) available, that allows third 
party developers to write apps 
and develop appcessories that 
use Bluetooth low energy so the 
device can reach its full potential.

Without support from the OS 
vendor, the situation can arise 
whereby although a smartphone’s 
hardware is capable of 
communicating via Bluetooth 
low energy, this capability can lay 
dormant while consumers wait for 
a crucial software update that will 
make an aPI available. 

“Chip makers have done all 
we can do to make peripheral 
chips that connect to mobile 
devices, but we don’t have control 
on the Operating System side,” 
explains Nordic Semiconductor’s 
tactical Marketing Manager, John 
Leonard. He explained that not 
only does the choice of OS say 
whether or not a phone can use 
its Bluetooth low energy chip, 
the OS also sets boundaries on 
how this connectivity can be 
used. “For example, there may 
be restrictions on the amount 
of connectivity that third-party 
apps can have – if the phone 
is busy accepting connection 
requests, it may be slowing down 
something else, damaging the 
user experience of the phone.”

the good news is that with the 
recent announcement of native 
Bluetooth low energy support in 
android 4.3, most of the major 

smartphone and tablet OSs now 
support Bluetooth low energy, to 
varying degrees (see uLP Wireless 
q Summer 2013 pg 9).

Bluetooth low energy capability depends as much on support from mobile software 
vendors as it does on the silicon, writes Sally Ward-Foxton

os support fuels Bluetooth 
smart appcessories

native Support
When a software vendor 
includes a Bluetooth v4.0 stack 
in its OS, and provides an aPI 
for third parties to access and 
use that stack, that’s called 
‘native support’. For example, 
Blackberry has added native 
support for Bluetooth v4.0 to its 
Blackberry 10 operating system. 
the company provides a set of 
aPIs in the native development kit 
(NDK) for Blackberry 10, so that 
Blackberry 10 apps can be written 
to take advantage of the wide 
range of Bluetooth Smart devices 
on the market. 

If an OS doesn’t support 
Bluetooth low energy natively, 
there may still be options. 
the smartphone or tablet 
manufacturer may choose to 
add its own Bluetooth v4.0 stack 
in addition to the connectivity 
the OS provides. However, since 
manufacturers develop these 
stacks on a proprietary basis, they 
may choose not to open up an aPI 
to developers. Nokia has chosen 
this route for some of its Windows 
Phone smartphones. Windows 
Phone 8 does not currently have 
native support for Bluetooth low 
energy, but Nokia has added a 
proprietary Bluetooth v4.0 stack 
to the operating system of some 
of its Lumia smartphones via 
the Lumia amber update, which 
started rolling out in august.

Manufacturer’s stacks were 
the only way to make android 
tablets and smartphones 
Bluetooth Smart ready until 
Google announced that android 
4.3 Jelly Bean would feature 
native support for Bluetooth low 
energy. Some Samsung and HtC 
android devices had previously 
been using stacks built by their 
manufacturers.

“With android, everyone has 
their own flavor of it,” Leonard 

At a glance
 Bluetooth low energy capability for any smartphone or tablet 

depends partly on the support of Operating System vendors

 most major mobile Operating Systems now have native 
support for Bluetooth low energy

 the support of Operating System vendors is fueling the 
growth of the Bluetooth Smart appcessory market

Sally Ward-Foxton 
is a freelance 
journalist specializing 
in electronics

Blackberry has added native support for Bluetooth v4.0 to its latest 
Blackberry 10 operating system
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explains. “unlike with apple, who 
have full control of the hardware 
and the software, android 
became more fragmented, so 
changes didn’t all happen at 
the same time, they happened 
manufacturer-to-manufacturer.”

With each manufacturer’s stack 
having a different aPI, there wasn’t 
much interest from third party app 
and appcessory developers. 

“It was hard to write a unified 
piece of code that could work 
across all the android devices,” 
explains Svein-egil Nielsen, 
Chairman of the Board of the 
Bluetooth SIG. “Nobody wanted 
to start writing Bluetooth low 
energy apps for android unless 
there was a Google-supported 
aPI that would work on all 
platforms. Now you can write on 
the android platform and target 
all the new devices that get the 
new version of the operating 
system.” 

the reasons behind Google’s 
move to support Bluetooth low 
energy could be attributed to 
several factors. Smartphone and 
tablet manufacturers may have 
put pressure on the company 
to ‘standardize’ the aPI for 
Bluetooth low energy to open 
up the potential market for third 
party appcessories. there was 
certainly a lot of interest from 
the development community 
when the news was announced at 
Google I/O 2013 this spring. 

“they all see that there is vast 
potential here to connect to 
smartphones and tablets,” adds 
Leonard. “there are a fairly set 
number of use cases for desktop 
computers but for the mobile 
application space, it’s as big as 
your imagination.”

HID-over-Gatt profile
Competition from other OS 
vendors may also have been 
a factor in Google’s decision. 
apple’s mobile operating system, 
iOS, has had native support for 
Bluetooth low energy since the 
iPhone 4S and iOS5 which was 
released in autumn 2011. In fact, 
in the latest iOS7 version of iOS 
apple has added support for the 
HID-over-Gatt profile (Human 
Interface Device over the Generic 
attribute profile) in Bluetooth 
low energy. this means that 
human interface devices, such as 
keyboards and mice, will be able 

provided by the apps themselves. 
Like android, Samsung and 

Intel’s mobile operating system, 
tizen, is based on Linux. although 
Samsung has announced they 
will be shipping the first tizen 
smartphones in October 2013, 
there was no word at the time of 
writing on whether Bluetooth low 
energy will be supported natively. 
However, it looks likely that tizen 
will use the BlueZ 5 Bluetooth 
stack, and therefore most likely 
that native support for Bluetooth 
low energy will be included. 

Such a show of support from 
OS vendors will certainly drive 
the growth of Bluetooth Smart 
appcessories.

“the OS vendors will all have 
their different implementations, 
but relating to three or four 
different aPIs, it’s do-able, 
compared to having to adapt to 
every single mobile phone out 
there,” says Svein-egil Nielsen. “In 
the past, when you had multiple 
different stacks, you had multiple 
different implementations, so 
there were multiple different 
things that could go wrong.”

the Bluetooth low energy 
appcessory market has already 
started to take off, with examples 
such as Wahoo’s KICKr, an 
iPhone-connected bike trainer, 
already popular. With the support 
of OS vendors, this market is ready 
to explode, according to Nielsen. 

“It’s going to be crazy – every 
couple of days there is a new 
Bluetooth low energy device on 
Kickstarter or IndieGogo,” he 
says. “For hardware makers, it’s 
so easy to make one of these 
devices and quick to connect it 
to a phone ... there is no other 
wireless technology that is so 
simple to use.” Z

to connect to iOS using Bluetooth 
low energy. Microsoft’s Windows 
rt already has native support 
for the HID-over-Gatt profile in 
Bluetooth low energy.

HID-over-Gatt is different to 
other profiles. It is much more 
fundamental to the OS – all the 
apps that are running would 
need to see a keyboard that was 

connected, for example. this is 
in direct contrast with the other 
Bluetooth low energy profiles 
(for example, heart rate, cycling 
speed and cadence, proximity, 
and blood pressure), which are 
only required by the particular 
app that goes along with the 
appcessory hardware. Support for 
these other profiles is therefore 

OS vendor Operating System Support for Bluetooth v4.0 / Bluetooth low energy aPI available to 3rd
party developers?

apple iOS5 Native support Yes

iOS6 Native support, including server side functionality Yes

iOS7 Native support, including HID-over-Gatt and some other profiles Yes

Blackberry Blackberry 10 Native support Yes

Google android 4.3 Jelly Bean Native support Yes

Microsoft Windows Phone 8 No native support. Some phones can use Nokia stack
for Bluetooth low energy No

Windows rt Native support, including HID-over-Gatt Yes

Samsung/Intel tizen ? ?

Wahoo’s KICKR, an 
iPhone or iPad connected 
bike trainer, is an early 
example of a new wave 
of Bluetooth low energy 
appcessories. note use 
of handlebar mounted 
tablet computer

most of the major mobile OS vendors now offer native support for Bluetooth v4.0
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Multiprotocol soCs solve proprietary 
versus standard dilemma

Not so long ago, 
proprietary technology 
ruled the ultra low power 

(uLP) wireless sector because 
its advantages outweighed the 
drawback of non-interoperability. 
Proprietary uLP technology 
dominated in applications where 
battery life was a key product 
attribute in the eyes of the 
consumer. a perfect example 
was a heart rate monitor (HrM) 
communicating with a sports 
watch. Because space was tight 
in both the HrM and watch, the 
product designer was limited to 
a small, low capacity battery. a 
common choice was the Cr2032 
coin cell that offered between 
180 and 220mahr and operated 
best when peak currents were 
relatively infrequent and lower 
than about 20ma. 

Proprietary technology, such 
as Nordic Semiconductor’s 
nrF24L Series, allied to a 
customized, lightweight rF 
protocol software was perfect 
for the job. With Nordic 
technology, battery life for the 
HrM and sportswatch with 
typical usage of one hour per 
day was measured in months 
or even years. In comparison, 
where classic Bluetooth wireless 
technology was tried in the 
same application, an expensive, 
rechargeable battery-powered 
sportswatch had to be plugged 
into a mains-supplied power 
adapter at least once a week.

Proprietary technologies 
also allowed the designer to 
choose his hardware (IC) and 
then develop his own protocol 
and optimize it for the best 
performance for the particular 

and cycle computers from their 
favorite manufacturers safe in the 
knowledge that everything will 
play nicely together.

Nonetheless, outside of the 
aNt alliance, uLP wireless 
connectivity remained a 
fragmented market. However, 
as far back as 2001, the Finnish 
mobile device firm Nokia 
envisaged linking wireless 
peripherals to cellphones using 
a ‘Bluetooth-like’ technology 
but requiring much less power 
to operate. In 2006 Nordic 
Semiconductor was one of 
the founder members of the 
Wibree alliance, an industry 
grouping organized by Nokia to 
develop an interoperable uLP 
wireless technology. Later, when 
Wibree moved to the Bluetooth 
SIG, Nordic contributed its 
uLP wireless expertise to 
the Bluetooth v4.0 Core 
Specification.

Now, Bluetooth low energy - a 
hallmark element of Bluetooth 
v4.0 - has taken interoperability 
in uLP wireless a step further. Z

application (or select a factory 
protocol with similarly high 
performance). Moreover, there 
was no need for the expensive 
and time-consuming testing 
and qualification demanded by 
industry special interest groups 
and alliances when using an 
interoperable rF protocol.

Interoperability advantage
as the uLP wireless connectivity 
sector expanded into other 
applications, the lack of 
interoperability exhibited by 
proprietary technology limited 
its usefulness. Linking up an 
HrM and a sportswatch - where 
a single company manufactures 
both ends of a link - was one 
thing, but swapping that HrM for 
another more comfortable one 
from a different supplier meant 
junking the watch because the 

new HrM wouldn’t be able to 
talk to it. 

aNt Wireless - a Canadian 
company with a decade-long 
relationship as Nordic’s design 
partner - was the first to provide 
a degree of interoperability to 
uLP wireless with its aNt rF 
protocol and aNt+ Managed 
Networks. 

the 300 companies making 
up the aNt alliance cooperated 
to ensure that the wireless 
technology used in their various 
products - running on Nordic 
Semiconductor’s nrF24aP1 and 
nrF24aP2 hardware - could 
seamlessly communicate with 
each other. 

Cyclists in particular 
have benefited from this 
interoperability and are able to 
mix-and-match power meters, 
HrMs, speed & distance pods 

Cyclists in
particular
have benefited
from the
interoperability
assured by the 300-member
ant alliance

“As far back as 2001, Nokia envisaged linking 
wireless peripherals to cellphones using a 
‘Bluetooth-like’ technology but requiring 
much less power to operate”

Full article: http://tinyurl.com/6pnznmb (July 2013 issue)

Incisor
this article is an extract of a 
feature published in Incisor in 
July 2013

By John Leonard, 
tactical Marketing 
Manager, Nordic 
Semiconductor
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Choosing between a proprietary or standard Rf protocol is not without risk - unless a 
single transceiver can handle both

IN The pRess
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It’s time to appcessorize with ultra 
low power wireless technology

IN The pRess

Sometimes the answer to 
conserving energy can be 
counter-intuitive. Selecting 

a more powerful processor, for 
example, would seem to be a 
way to burn more power. But it 
depends on what you do with 
that processor.

Nordic Semiconductor earned 
its reputation designing uLP 
2.4GHz transceivers. When the 
company designed its new range 
of wireless connectivity solutions, 
the nrF51 Series, the engineers 
wanted to improve on the 
competitive power consumption 
performance of the previous 
generation products but take 
advantage of the computational 
power of a 32-bit microprocessor 
instead of the 8-bit device used 
in the previous generation.  

the processor core chosen 
for the nrF51 Series was the 
16MHz, 32-bit arM Cortex-M0 
processor. although the arM 
core consumes about 4.4ma 
when executing code from 

average current consumption 
than the company’s previous 
generation of products (see 
figure below).

Designing for uLP
If you’re limited to drawing 
power from a modest coin cell 
you should design your circuit 
to work in the most efficient 
manner possible and choose 
components carefully. 

If the design is based round a 
2.4GHz silicon radio, check out 
the data sheet for both peak and 
average currents (in applications 
similar to your proposed use 
case). 

the typical pulse load of a 
uLP wireless application plays 
havoc with the battery life if the 
power peaks push up to 20 or 
30ma. also bear in mind that 
radio chips with a raw data rate 
of 250 kbit/s have to be on air for 
much longer than devices with 
megabit bandwidths to transmit 
equivalent payloads - which 
again pushes up the average 
current. Z

Flash - a similar amount to the 
enhanced 8-bit 8051 core found 
in the previous generation chips 
- its average power consumption 
is lower than the older processor 
because a fast start-up (up to 
100 times quicker) and rapid 
execution of complex code 
(the arM core has 10 times the 
processing power of the 8-bit 
device) allows the arM core 
to return to a low power sleep 
state very quickly. and average 
power consumption – along with 
peak currents - is a key factor in 
determining battery life.   

apart from using an arM core, 
the nrF51 Series included some 
other tricks to keep the system 
power down. For example, 
Nordic implemented a bus 
technology called Programmable 
Peripheral Interconnect (PPI) 
that allows the processor to 
initiate a peripheral function 
yet return to a low power sleep 
state while the peripheral 
devices complete the operation 
autonomously. 

Further small power savings 
come from the new 2.4-GHz 
radio that offers a 9.5dB 
improvement in radio link budget 

while consuming less than 10ma 
rX/tX peak current (using the 
on-chip DC-to-DC converter with 
a 3V supply). that compares with 
the 13ma peak current of the 
previous series.

three power supply options 
- an on-chip DC-to-DC buck 
converter operating from a 2.1 
to 3.6V supply; an LDO for 1.8 
to 3.6V operation, and an LDO-
bypass mode for operation 
between 1.75 to 1.95V - also 
maximizes the available capacity 
of the Cr2032 coin cell. 

the end result is a chip that 
exhibits up to a 50 percent lower 

Power savings for the nRF51 Series compared with nordic’s nRF24L Series

electronics specifier 
Design
this article is an extract of a 
feature published in Electronic 
Specifier in July 2013

Full article: http://tinyurl.com/kuuqxx6

Jay tyzzer is a 
Senior application 
engineer with Nordic
     Semiconductor 

adhering to a few simple guidelines and carefully selecting components are the keys to 
long battery life in wireless applications
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D
r Douglas engelbart, 
best known for 
inventing the computer 
mouse and a visionary 

who mapped out how humans 
would interact with personal 
computers many years before 
the products hit the mass market, 
died in July at his home in 
California. He was 88.

In a 1968 presentation, later 
to be dubbed the “mother of all 
demos”, Dr engelbart introduced 
the mouse, a bitmapped screen, 
hypertext, word processing, 
and videoconferencing. at the 
time he was employed at the 
augmentation research Center 
Lab, part of SrI International. 
SrI was founded as Stanford 
research Institute and is now one 
of the largest contract research 
institutions in the world. 

Dr engelbart was one of the 
first people to attach a display 
and keyboard to a computer. 
He had been a radar engineer 
in the Second World War, and 
being convinced that 1950s 
computers were cumbersome 
and complicated, he came 
up with the idea of attaching 
a radar-style display to the 
machines of the time. according 
to consumer magazine MacUser, 
Dr engelbart then considered 
adding a keyboard in front of the 
display as “a natural extension”. 
the final piece of the human 
machine interface, the mouse, 
was born during a boring 
conference when a distracted Dr 
engelbart sketched out a device 
for tracking x and y positions on 
the computer screen. 

according to online 
encyclopedia Wikipedia, Dr 
engelbart applied for a patent 
for a “computer mouse” in 1967 
and it was granted in 1970 (u.S. 
Patent 3,541,541). His prototype 
device, developed with engineer 
Bill english, comprised a wooden 
shell with two metal wheels. 
In the patent application it is 
described as an “X-Y position 
indicator for a display system”. 

the patent never made Dr 
engelbart rich. “SrI patented 
the mouse, but they really had 
no idea of its value,” he said in 
an interview. “Some years later 
it was learned that they had 
licensed it to apple Computer for 
something like $40,000.”

recognition did come in later 
years. In 1997, for example, he 
was awarded the Lemelson-
MIt Prize of $500,000, the 
world’s largest single prize 
for invention and innovation. 
and in December 2000, u.S. 
President Bill Clinton awarded 
Dr engelbart the National Medal 
of technology, the country’s 
highest technology award.

Cutting the tail
Dr engelbart and Bill english are 
said to have called their invention 
a “mouse” because the body 
size and tail coming from the 

the first wireless mice used 
infrared (Ir), but because this 
required line-of-sight between 
the mouse and computer, it 
proved unreliable. Later, rF 
technology was introduced 
to overcome the line-of-sight 
limitation. Initially price-
constrained products employed 
27-MHz technology, but this was 
prone to interference, especially 
where many users worked 
closely together in busy offices.

Later, premium wireless 
PC peripherals benefited 
from 2.4GHz technology. 
Wider bandwidth and power 
restrictions applied as a 
condition for operation in the 
licence-free Industrial, Scientific 
and Medical (ISM) rF band 
allowed interference immune 
operation and the use of data 
encryption to ensure that 
confidential information was not 
intercepted. In addition, the lower 
latency of 2.4-GHz technology 
ensured the responsiveness of 
mouse operation was as good as 
the wired alternative.    

2.4-GHz ultra low power 
wireless technology, such 
as that pioneered by Nordic 
Semiconductor in its nrF24L 
Series chips, took the 
convenience of wireless a step 
further by dramatically extending 
battery life in wireless computer 
mice to months or even years.  

and integration of more 
features onto a single-chip 
transceiver (and thus a lower 
bill of materials for the mouse 
manufacturer) has reduced the 
price of the 2.4-GHz technology 
making it a viable alternative for 
wireless PC peripherals in low-cost 
market segments that were once 
exclusively occupied by 27MHz 
solutions on the basis of price.

Dr Douglas engelbart’s 
brilliance and modern 2.4GHz 
ultra low power wireless 
connectivity have combined to 
enable the seamless control of 
personal computers that millions 
take for granted today. Z

back made it resemble the small 
rodent.

Later, the incorporation of 
wireless technology allowed 
users to exploit the functionality 
of both mouse and keyboard 
unencumbered by trailing cords. 

Mouse inventor remembered
Dr Douglas engelbart, who recently passed away, worked out how the layman could 
control a computer decades before computers became personal

Dr Englebart holds 
SRI’s first mouse built 
by computer engineer 
Bill English from 
Engelbart’s notes

oBITuaRY

modern mice, like this nordic 
Semiconductor-based wireless 
model from Swiftpoint, enable 
seamless control of today’s 
computers
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Trine Sylliåsen

people & plaCes

“The most fun project I have worked on during my time at Nordic 
Semiconductor was preparing for the Global Tech Tour”

Outside of work trine (far right) enjoys trying new sports

h
i, I’m trine Sylliåsen 
and I’m a Graphic 
Designer & Marketing 
Coordinator based at 

Nordic Semiconductor’s sales 
and marketing headquarters in 
Oslo, Norway.

My role is pretty evenly split 
between the two parts of my job 
title. For the Graphic Design part 
I try to maintain a consistent 
graphical look and feel for the 
company - which means I get 
involved with pretty much all 
major marketing media and 
materials including advertising, 
brochures, trade shows, website 
design, and sales tools.

the Marketing Coordinator 
part of my job gets me involved 
with organizing and executing 
a wide range of marketing 
activities including trade fairs, 
conferences, and customer (for 
example, training) events.

One of the things I really like 
about my job is the diversity of 
tasks I am asked to do which 
keeps every day different and 
provides new challenges around 
every corner.

 When I organize a trade 
show event, for example, I am 
responsible for everything 
from arranging travel and 
accommodation for staff, 

promote the tour.
the scope of this tour was 

huge and the campaign was the 
biggest in Nordic’s history.

It was also during this period 
that I discovered I was pregnant 
with my first child. although 
I have to say, being so busy 
meant my pregnancy flew by 
in a very pleasant way. and 
while the Global tech tour was 
in full swing across the world, a 
beautiful baby boy called Balder 
arrived on September 24 and 
changed my and my partner’s 
life forever.

Outside of work I love to 
experience new things, such 
as traveling to new places I 
haven’t been before, or trying 
new sports, even though the 
opportunities for both are 
obviously limited to a few times 
each year.

For example, for my father’s 
50th birthday my brother and 
I took him white water rafting 
on Sjoa river (in Jotunheimen 
National Park), which is one of 
the best rafting rivers in europe.

I also enjoy socializing with 
friends and family, but also 
appreciate a relaxing evening 
in at home - which isn’t quite 
as common as it used to be, 
although I can’t think why! Z

to planning any associated 
marketing activities required 
(for example, competitions). 

I will also design any 
marketing materials that may be 
needed, including the look and 
layout of Nordic’s booth.

the biggest and definitely 
most fun project I have worked 
on during my time at Nordic 
was preparing for the Global 
tech tour. Here I got to design 
a brand new identity for our 
nrF51 Series of chips, plus all 
the marketing materials to 
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Personal Profile
NaMe:

trine Sylliåsen
JOB tItLe:

Graphic Designer & 
marketing Coordinator
JOINeD NOrDIC:

October 2011
BaSeD:

Oslo, norway
INtereStS INCLuDe:

Socializing; Family; 
travel; Sports
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Job diversity brings interesting new 
challenges to each working day
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