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SmartLEWIS™ TRX – TDA 5340 Multi-Channel Wireless Transceiver

Infi neon’s TDA 5340 is an intelligent multi-band, multi-channel transceiver for applications in the major 

sub 1 GHz frequency bands such as smart meters, security systems, home automation and automotive. 

Smart signal processing features reduce the system current consumption by more than 80% in crowded 

environment and offl  oad the microprocessor. So, low energy consumption combined with long range and 

high quality is no longer a contradiction – this is smart technology. This is SmartLEWIS™.

[   www.infineon.com/TDA5340]
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Our precision
= your design benefits

Timing devices

Epson Toyocom has the expertise to find 
sophisticated solutions which help you to meet 
your challenges.

For example, in our timing devices our entire 
know-how is integrated into the most compact 
assembly devices.

How your design 
benefits: 

>  customized: MHz crystals and VC-TCXOs 
for wireless applications

>  efficient: reference designs with leading 
RF IC manufacturers

> compact: lowest footprint with minimal 
assembly height (from 0.35 mm max.)

> innovative: unique QMEMS process for
optimum characteristics in the smallest
devices

> available: thanks to the market leader‘s
production and supply capacity 

For more information please see our website: 
www.epson-electronics.de or ask your 
distributor.
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Prediction is very difficult – particularly if it’s 
about the future. Whether this witticism was 
uttered by Kurt Tucholsky, Mark Twain, Karl  
Valentin, Winston Churchill or someone else, 
these days we are constantly reminded by events 
on the world’s stock exchanges, political stages 
or at the scenes of disasters of how much truth 
there is in it and how difficult it remains for 
humanity to reliably predict its own future.

Despite this, most people would like to know 
how the world of the future will look. The  
easiest thing is probably to answer who knows 
what will change. And in order to get to find the 
answer to this, we can again ask what or who 
has what it takes to change this world.

You don’t have to be a technology geek to 
suspect that, above all, it may be the rapid to 
breathtaking technological development which 
also shapes our world in the future. And as has 
been the case in recent decades, in the future 
so-called ‘enabling technologies’ will in particu-
lar also play a leading role here. Simply put, 
these are all the groundbreaking technologies 
which introduce new trends, which simplify our 
everyday lives, making them more convenient 
or safer, reducing costs and so on.

They certainly include genetic engineering as 
well as pharmaceutical and medical innovations. 
And when talking about enabling technologies, 
it’s impossible not to include technologies for 
the wireless transmission of data, images and 
audio. How would the world be without wireless 
technologies such as DECT, GSM, 3G, LTE, WiFi, 
Bluetooth, ZigBee, GPS, RFID or NFC? There 
would be no mobile phones and there would 
probably have been less interest in other mobile 
devices.

I venture the prediction here that the world 
of the future will also be heavily based on wire-
less technology. Wireless communications will 
certainly continue to play a dominant role. But 
just as many ‚things’ as possible will be wire-
lessly networked to each other or to a central 
control room. I am thinking here about the ‘in-

telligent house’, but by no means am I saying 
that all electrical household appliances will be 
or must be networked. But, wouldn’t it be a 
blessing if, in the future, senior citizens could 
remain in their own homes for considerably lon-
ger thanks to intelligent wireless networks? And 
what a relief it would be if, when a beloved pet 
runs off or escapes, it would always be possible 
to track it down quickly in an emergency, thanks 
to wireless technology.

And intelligent networking would enable 
battle to be declared against energy wastage by 
many small energy guzzlers. And it would also 
be practical if the millions of heating, gas or 
water meters could be read remotely via wireless 
communication. To some extent, such applica-
tions have already been realised. And there are 
no limits to the imagination.

However, my imagination is certainly not suf-
ficient for the diversity of application options 
wireless technologies will present us with in de-
cades to come. With just a little imagination, 
however, I can forecast that constantly updated 
wireless expertise will be key to market success. 
Meanwhile, not all application developers will 
be able to acquire this specialist knowledge. But 
they don’t have to, as long as there are specialists 
and committed suppliers of wireless solutions 
such as Rutronik, who maintain a wide product 
portfolio and who understand both customer 
requirements and applications as well as the 
wireless technology and its many characteristics. 
Then one step would be taken into a bright fu-
ture, even if despite everything (and probably 
fortunately) we will still be surprised about how 
things develop in individual cases.

Best regards 
Willem Ongena

It’s all about  
wireless

Editorial»

Willem Ongena 
E-Mail: Wongena@markt-technik.de
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Bernd Hantsche, Product Area Manager Wireless 
Competence Center, Rutronik

» Only seldom is it the all-singing, all-dancing 
solution people initially think. All the advantages 

and disadvantages should be gathered together in 
order to be able to make a decision in all  

conscience. I therefore recommend that you  
enquire about making an appointment for a  

consultation with a specialist from our wireless 
team. This is free, without obligation and  
can be carried out via telephone or in an  

online conference room.«
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Every new piece of wireless technology 
brings with it new application options, 
but also new pitfalls. Bernd Hantsche, 
Product Area Manager Wireless Compe-
tence Center, explains how to get the 
best technology and how Rutronik can 
help you do this.

Markt&Technik: What tip can you offer de-
velopers who are interested in wireless 
technology?
Bernd Hantsche: Talk to us! It is often the case 
that someone has read or heard something  
somewhere and wants to get started straight 
away. Often only one side of the coin was 
represented and many factors were not con-
sidered or thought through. Only seldom is it 
the all-singing, all-dancing solution people 
initially think. All the advantages and disad-
vantages should be gathered together in order 
to be able to make a decision in all con- 
science. The first step is to examine the basic 
technology. Only one you have obtained an 
overview of all the technological alternatives, 
should you apply the same decision-making 
to the product selection. I therefore recom-
mend that you enquire about making an ap-
pointment for a consultation with a specialist 
from our wireless team. This is free, without 
obligation and can be carried out via tele-
phone or in an online conference room, if an 
on-site visit is not desired.

How does Rutronik differ from other provi-
ders in the wireless arena?
Rutronik has many strong manufacturers in its 
portfolio – we have at least one leading sup-
plier in each technology sector. Our product 

and application specialists are very well  
trained and keep abreast of the latest know-
ledge thanks to regular training courses. De-
spite the high quality and depth of our specific 
technological expertise, we are still able to of-
fer an enormous breadth – we cover around 
99% of all wireless applications. Other distri-
butors limit themselves just to GSM, RFID or 
short-distance wireless communication – or 

they offer everything, but without the trained 
staff to call upon.

In what areas or for what standards does 
Rutronik supply components?
Rutronik has divided the Wireless sector into 
three departments: Cellular wireless technolo-
gy including satellite navigation as well as 
short-distance wireless communication and 
RFID. Cellular wireless technology is also re-
ferred to as mobile communication, but the 
days are gone where GSM, GPRS, UMTS and 
HSPA are used exclusively in mobile applica-
tions. The largest market segments are still 
telemetry and telematics. Virtually all telema-
tic applications are based both on mobile com-
munication technology and satellite navigation 
technology, so for us both product areas are 
very closely linked. Our solutions for satellite 
navigation comprise receivers for active GPS, 
Glonass and QZSS systems, as well as receivers 
already prepared for future Galileo and Com-
pass satellites. 

And over shorter distances?
Short-distance wireless communication covers 
all technologies with a range of up to around 
16 km. This limit is the result of the statutory 
power limitation of 500 mW in the 868 MHz 
ISM band. In addition, WLAN/WiFi, Blue-
tooth, Bluetooth LE, ZigBee, ANT and various 
proprietary wireless solutions not subject to 
any recognised standard are also found here. 
These can be both narrowband and broadband 
modulations as well as transceivers for all cur-
rent ISM bands in the world.

What does Rutronik offer in the RFID sec-
tor?

Primarily, our RFID segment 
comprises passive and active 
RFID, NFC and dual interface 
memories. The latter are me-
mory chips with an interface 
to the microcontroller and a 
direct antenna connection. 
This enables the EEPROMs or 
FRAMs to be written either by 
RFID or by controller. This 

technology in just one chip is still really  
new and differs from conventional RFID trans-
ponders which are isolated like an island and 
do not connect directly with other controllers. 
NFC is a type of bidirectional RFID – often 
mentioned in the media in connection with 
payment systems. However, it actually  
addresses significantly more applications as 
this technology is already integrated into many 

smartphones. The upcoming iPhone 5 is also 
equipped with NFC.

And what about accessories?
Our Wireless Accessories Group comprises in-
ternal and external antennas, as well as vari-
ous adapter cables, extension cables, SIM card 
holders and connectors suitable for our wire-
less modules. Our wireless accessories there-
fore complement our transceivers from all the 
named product areas so that these have com-
plete functionality. Without an antenna, there 
is fundamentally no wireless transmission. 
The importance of these accessories should 
not be underestimated – with the wrong an-
tenna, the best transceiver is good for nothing. 
So this range of accessories is close to our 
hearts.

How many products and manufacturers do 
you have in total?
Our largest focus lines are Telit, Fastrax, Red-
pine Signals, Nordic Semiconductor and Infi-
neon – overall, we can officially call 27 manu-
facturers franchise partners, and unofficially 
there are a few more. This portfolio enables us 
to meet an estimated 99% of all technical tasks 
on the market. There are, of course, also some 
requirements which we can’t currently meet 
as the market is not yet attractive to us. Such 
areas include DECT, Tetra, 

Open consultation and a wide product portfolio

The right connection for wireless

Interview of the week

➜ page 8

Despite the high quality and depth  
of our specific technological expertise,  

we are still able to offer an enormous breadth.  
We cover around 99%  

of all wireless applications.
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satellite communication and conventional 
long-distance wireless communication. But 
even for these technologies we stock at least 
the appropriate antennae and, with the aid of 
our other specialist departments, we offer 
discrete components, filters and amplifiers, 
enabling our customers to develop their own 
transceivers.

Can we expect to see expansions to your  
range of products?
In the mobile communication sector, it is like-
ly that over the course of the next year, the first 
long-term evolution modules will appear on 
the market. Whether these will be 3.9th gene-
ration, or already true 4G modules with LTE 
Advanced, I still dare not predict today. 

What services does Rutronik offer in addi-
tion to the products?
As a rule, our work begins with an individual 
consultation. Often the initial focus is on fin-

ding the technology, before we even think 
about specific components. Frequently there 
are questions regarding certifications, compa-
tibility, longevity and formalities regarding 
transmission power, modulations and duty 
cycles. Only when the customer is certain 
which technology it would like to use in its 
products will we introduce our suppliers and 
their products in detail. Once the transceiver 
has also been found, and if requested, we can 
provide an introduction to the development 
kits with the aid of our FAEs. This saves our 
customers a great deal of time in the initial 
familiarisation period and, ultimately, this me-
ans a reduced development time and therefore 
faster turnover.

And once the design is complete?
As soon as our customers have drafted a lay-
out, we have it examined by high-frequency 
engineers and send the customer an official 
inspection report from which it can take re-
commendations, improvements and instruc-
tions. If this report contains no instructions 
and the customer has produced a prototype, 
we can also have this checked free of charge 
in the laboratories of our partners. In no way 
does this replace the measurements of a certi-
fication body, but it does enable costly and 
time-consuming complaints to be ruled out 
almost completely. In addition, our customers 

are able to call on Rutronik’s full range of ser-
vices: We supply almost all types of compo-
nents – semiconductors, passive, electrome-
chanical, displays, boards, storage media, etc. 
Larger customers also like to use our logistics 
concepts to optimise process costs and incre-
ase reliability of supply – from consignment 
warehouse, kanban through to kitting.

What do you see as the highlights of the 
product portfolio?
Redpine Signals is still quite unknown in Eu-
rope. The Californian/Indian company focuses 
on WLAN solutions. Redpine supplies its own 
chips, modules, firmware and drivers as well 
as reference designs and development kits. It 
is quite unusual for a WLAN module manu-
facturer to be able to provide its own chips. 
Other manufacturers have to rely on chips 
from third-party suppliers, giving them little 
control or influence over functions and perfor-
mance. The same can be said for Redpine’s 
software – TCP/IP stacks, drivers and analysis 

tools – it is all produced in-
house. As a pan-European 
partner, we are proud that we 
are now also permitted to es-
tablish Redpine in Europe. 
Our largest partner Telit has 
integrated Motorola’s M2M 
business into its portfolio, the-
reby making it the world no. 
1 in the M2M sector. It has 

enjoyed a close partnership with Rutronik 
since 2006. The spotlight is currently on Telit 
3G modules such as UMTS and HSPA+. The 
portfolio is expanded by Wireless M-Bus, Zig-
Bee, GPS up to in-house local meshed network 
protocols.

What products have been most in demand 
recently?
We are currently receiving many enquiries 
about the Fastrax IT600. It offers the option  
to receive and process both GPS and Galileo, 
QZSS and Glonass signals. For one thing, it has 
become common knowledge that the positio-
nal accuracy is significantly better than a pure 
GPS module, and also the punitive tariffs for 
export of the terminals to Russia have been 
removed. However, the new legislation on the 
use of Glonass in Russia plays only a minor 
role – the main argument is the better perfor-
mance, completely irrespective of its loca-
tion.

What price developments can be expected 
in the near future? 
The situation will vary for different product 
groups. Bluetooth modules are already retailed 
at levels where it is sometimes impossible to 
see how manufacturers are able to recoup their 
material, development and certification costs. 
With regards to GSM modules, we have ob-

served an ongoing fall in prices over the last 
five years. This is, of course, due both to the 
mature market and the constant development 
of new technologies. Demand for HSPA+ mo-
dules has increased significantly as the availa-
bility of the infrastructure is not endangered in 
the coming years with 3G. Simple 2G modules 
are now retailing at very favourable prices with 
their prices of five years ago now applicable to 
3G modules.

And what about delivery times?
Luckily for us, delivery times are not an issue. 
Due to HF technology, software and certifica-
tions, our customers’ development phases are 
always significantly longer than the supply 
chain for raw material into our logistics centre. 
We always keep a wide range of samples 
available in the warehouse so that our custo-
mers can immediately begin the design of their 
prototypes. In order not to endanger larger pi-
lot series or mass production, we maintain a 
close working relationship with our customers, 
ensuring that goods are available on time and 
in sufficient volumes.  This contact arises au-
tomatically during the development period. 
This is because technical issues are always 
arising that must be addressed in person, des-
pite the best documentation literature, because 
they are so specific to individual customers, or 
because the answer demands diverse historical 
experience. 

What is going to be the next wireless 
trend?
Smartphones currently support Bluetooth and 
WiFi – the next generation will also support 
NFC, Bluetooth LE and ANT. This will make 
many local wireless interfaces available which 
will make life move convenient and safer. In 
addition, the number of additional displays 
and buttons required on different devices can 
be reduced as these can be controlled or ope-
rated via smartphone apps. We already offer 
both wireless chips and wireless modules for 
all smartphone technology. This trend is just 
beginning. We Europeans will have to get used 
to the fact that our telephone will automati-
cally turn on the lights in the stairwell when 
we enter, that the contents of our fridge can be 
viewed via webcam and that our GP can con-
stantly monitor our blood pressure. 

You give the impression that you are truly 
committed to the wireless sector.
Yes, and that goes for the entire team. And our 
customers have obviously noticed because we 
are experiencing strong growth. And we are 
always looking to strengthen our workforce 
with the addition of engineers with high- 
frequency experience or wireless protocol de-
velopers.

The interview was carried  
out by Manne Kreuzer

We are currently receiving many enquiries 
about the Fastrax IT600.  

It offers the option  
to receive and process both GPS and Galileo, 

QZSS and Glonass signals

 Current  News
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Samsung Electro-Mechanics (SEMCO) is the technology leader 
in MLCCs (Multilayer Ceramic Capacitor) with proven expertise 
in the printing process and the material characteristics of ferri-
te, silver and other materials. SEMCO markets low-loss ferrite 
beads with low DC resistance, high-Q HF inductors and power 
inductors with a high rated power capacity.

Ferrite beads – the  
all-rounder for filtering

The CIB/CIM ranges already have 
a higher impedance in the low 
frequency range, giving them ex-
cellent suppression properties 
over a wide frequency range. The 
CIM range is suitable for use with 
control signal wires, RS232, RS422 
and DC/DC converters. Particular-
ly in high-speed data transfer via 
USB, IEEE1394 and LVDS, 
the low impedances of the 
CIM-F range in the low 
frequency range are cru-
cial for good filtering pro-
perties and a fast signal 
transmission. 

In the power line sec-
tor, the ferrite beads must 
withstand currents of up 
to 6 A. The CIC range 
achieves this capacity in 
the 0805 model, the CIS range as 
early as the 0603.

In the GHz range, the products 
in the CIV range have an even  

greater impedance of interference 
at higher frequencies with appli-
cations in the mobile wireless seg-
ment or with bus signals.

Filter inductors for  
suppressing crosstalk

The CIL range from SEMCO 
comprises a ferrite core and an 
internal silver coil. This magneti-
cally shielded design prevents 

crosstalk very effectively. The CIL 
models are suitable for the discre-
te design of T or π filters as well 
as for filter and oscillator cir-
cuits. 

High-Q inductors also  
at high frequencies 

The two most important crite-
ria for high-frequency inductors 
are the Q characteristics and the 

self-resonant frequency. This is 
because, in simple terms, they 
define the loss factor and the ope-
rating frequency of the inductor. 
For use above 100 MHz, the CIH 
range is available with an SRF of 
up to 13 GHz. A special dielec-
tric ceramic permits excellent Q 
characteristics even at high fre-
quencies of several MHz. Areas 

of application for the CIH range 
include SAW filter circuits, VCO 
circuits, Bluetooth, WLAN, filter 
circuits, digital TV tuners and 
other high-frequency circuits.

Power inductors with high 
current capacity 

 
With a high current capacity of 
0.5 A to 3.3 A and DC resistance 
values of 0.04 Ω to 0.5 Ω, the po-
wer inductors of Samsung’s CIG 

range are ideal for use in DC-DC 
converters. Particularly at high 
switching frequencies, the elec-
trical properties of the CIG range 
equal those of the wire-wound 
coils. Inductance values of 0.27 
μH to 10 μH (±20%) are avail-
able. The advantages offered  

by the power induc-
tors are particularly 
evident in DC-DC 
converters for ener-
gy storage, EMI sup-
pression and the 
smoothing of the 
current in power 
supplies. Primary 
areas of application 
for the CIG range are 

predominantly mobile devices 
such as POS systems, battery-
operated sensors (smoke detec-
tors, light sensors etc.) and e-
bikes or cost-critical applications 
with high PCB packing densities 
such as LED drivers, set-top bo-
xes and industrial PCs.        ■

Housing   Inductor (µH)  Rated power (mA)          GDC resistance (Ω) Model
0402 2�2 10 1�7 CIH05
0603 0�047 to 33 1 bis 50 0�3 to 2�95 CIH10
0805 0�047 to 33 5 bis 300 0�2 to 1�25 CIH21
1206 0�047 to 33 5 bis 300 0�15 to 1�05 CIH31

Diverse portfolio of high-quality components

Multilayer inductors and ferrite beads  
for all industrial applications 

For use above 100 MHz, the CIH range is 
available with an SRF of up to 13 GHz

Samsung Electro-Mechanics
Marc Sauer – Field Application  
Engineer
E-Mail: info.semg@samsung.com
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Online wireless support 

Webg@te, webinars, websites, etc. 

nik subsidiaries worldwide, inclu-
ding extension numbers for the 
technical product specialists. And 
anyone wanting to become a mem-
ber of the Rutronik team will find 
all the current job opportunities in 
the ‘Careers’ section – everything 
from product manager and field ap-
plication engineer to sales represen-
tative. 

What’s new?

Really Simple Syndication (RSS) 
feeds notify interested parties im-
mediately when something new 
appears on the Rutronik website. 
The focus here is notification of 
new products. You can subscribe 
quickly and easily at www.rutro-
nik.com/rss0.html.

When it comes to wireless technology ap-
plications, a detailed discussion between 
developer and product specialist is indis-
pensable. The variety of different parame-
ters make selection using data sheets alone 
impossible, instead it should already have 
begun during the requirements analysis of 
the software protocol. And frequently, it 
only becomes evident during licensing and 
EMC measurements that another product 

also provided: Questions can be 
posed via an online form. These are 
then answered immediately via e-
mail by the relevant product ma 
nager. 

Webinars  
from chip manufacturers

Working in conjunction with the 
inventors and developers of the 
next generation of high-tech chips 
and components, Rutronik arranges 
free, live, online seminars. They fo-
cus on basic technological know-
ledge, the functions and features of 
the newest products, present pro-
duct road maps, explain market 
research, disclose future trends and 
offer introductions to the program-
ming and integration of the pro-
ducts into customer-specific 
applications. Participants can 
put individual questions di-
rectly to the relevant specia-
lists. You will find a schedule 
of dates at www.rutronik.
com/events – all that is re-
quired is you complete a sim-
ple registration form and that 
you have Internet access. 

Keep up-to-date  
with the newsletter 

Updates and product news 
from around 150 manufactur-
ers are summarised every Fri-
day in the Rutronik Newslet-
ter. This also provides direct 
contact with Rutronik’s wire-
less specialists, who are hap-
py to offer provide details and 
answer any questions. Simply 
sign up at www.rutronik.
com/newsletter to keep your 
finger on the pulse! If once a 
week is not often enough for 

Rutronik’s Webg@te eCommerce 
platform combines convenient 
eProcurement and online services 
with interfaces to the ‘offline’ 
world. It contains almost one mil-
lion products, including well over 
one thousand wireless compo-
nents. 

The key to efficient procurement 
is the sophisticated search function 
which enables you to find all availa-
ble identical or similar products. It 
does not require the customer to 
enter product names; instead they 
can select a term such as ‘RFID’. 
The labelling of recommended pro-
ducts, highlighted items, disconti-
nued and demand-driven products 

also makes selection easier. In ad-
dition, each component is always 
displayed with its current Product 
Change Notifications (PCN) and 
the relevant data sheets. This pro-
vides the user with a clear over-
view, enabling them to decide 
which component best fulfils the 
parameters most important to them. 
If the ideal component is found, the 
customer can place an order or 
sample order directly online, view 
their orders on hand at any time, 
transfer the data into its own EDP 
system via Excel, balancing its 
books by a very simple means. A 
high level of technical support is 

you, then simply follow Rutronik’s 
micro blogs at twitter.com/rutro-
nik. You‘ll find all the news here, 
brief, to the point and without  
delay. 

Website provides  
panoramic view

The most comprehensive infor-
mation on the product portfolio and 
all partner companies, on trade 
fairs, seminars, webinars and other 
exciting events as well as Rutronik 
itself can be found at www.rutro-
nik.com. Current news on the most 
recent chip developments, compo-
nent-specific environmental issues 
and logistical innovations can all be 
found on the homepage, along with 
direct contact details for all Rutro-

Webinars in 2012
Fastrax Multi-GNSS receiver IT600 
27�01�2012     14:00 - 15:00 CET, 
moderator: Daniel Barth, Rutronik;   speaker: Pasi Alajoki, Fastrax

Intel Embedded Bluetooth products efficient data transfer for multiple 
applications   08�02�2012  10:00-11�00 CET, 
moderator: Bernd Hantsche;   speaker: Intel Mobile Communications

Transceiver Solutions from Infineon – lowest power meets long range
28�02�2012     10:00 - 11:00 CET, 
moderator: Bernd Hantsche, Rutronik;   speaker: Anton Brückler, Infineon

Funknetzwerke – Technologie und Parameterübersicht
06�03�2012     14:00 - 15:00 CET;    speaker: Bernd Hantsche

Designing for BT-Low Energy applications
07�03�2012     10:00 - 11:00 CET, 
moderator: Bernd Hantsche;   speaker: Nordic Semiconductor

Dare to Design Embedded 3G/HSPA+ Module in a Commercial 4G World 
14�03�2012     14:00 - 15:00 CET, 
moderator: Daniel Barth, Rutronik;   speaker: Vikas Sahota, Telit

Wi-Fi in Embedded Systems
20�03/2012     10:00 - 11:00 CET, 
moderator: Bernd Hantsche;     speaker: Redpine Signals

 www.rutronik.com/events

i i

would have been much more suitable or 
that the technology was completely wrong-
ly dimensioned. ming another decision-
making criterion: In addition to technology 
organisations such as the Bluetooth Spe-
cial Inter-est Group, ZigBee or WI-FI Alli-
ance, vertical interest groups such as Con-
tinua Health Alliance are increasingly deci-
ding on compatibilities to market competi-
tors In this complex and innovation-inten-

sive area, personal discussions are suppor-
ted with Internet offers readily available at 
any time, providing current information, 
research and exchange options. 
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 ◆ Detection range up to 40 mm

 ◆ Customer programmable

 ◆ Magnetic range: ±30 mT to ±100 mT

 ◆ 32 setpoints for output characteristic adaption

 ◆ 12 bit ratiometric analog output 

 ◆ Diagnostic features 

 ◆ Wide temperature range TJ = −40 °C to 170 °C

Highly precise angular measurement up to 360°

 ◆ Advantages over conventional linear sensors 
 – Insensitivity against air gap and temperature variation 
 – No influence by magnetic aging 
 – Simpler magnetic circuits 

 ◆ Typical angle accuracy: 180° range: ±0.9°, 360° range: ±1.2° (30 mT) 

 ◆ 12 bit ratiometric analog output 

 ◆ Wide temperature range from TJ = −40 °C to 170 °C

The GAS 85xyB is the first member of Micronas‘ family of multi-parametric 
ambient sensors based on the mySENS® gas sensing technology: 

 ◆ Two integrated CCFET gas detection elements

 ◆ Integrated temperature sensor

 ◆ Integrated relative humidity sensor 

 ◆ Electronic components such as A/D converters and signal processing

 ◆ Digital SPI interface

Linear Movement Detection: HAL 3855

Direct Angle Detection: HAL 3625

Gas Sensing: GAS 85xyB Platform

Rutronik_2011_E_neu.indd   1 15.09.2011   12:00:37
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Complete WLAN Solutions

New partnership:  
Rutronik and Redpine Signals 

a power amplifier. Thanks to 
their small form factor, they can 
also be used in hand-held devices 
and other portable consumer 
products. In contrast, for higher 
transmission rates of 150Mbps, 
later up to 600Mbps, there is the 
Maxi-Fi chip family. The Redpine 
Connect-io-nTM family fulfils the 
highest demands on integration 
level. The Single Stream 802.11n 
modules contain all functions re-
quired by a WLAN Client, and 
extend embedded solutions by 
future-oriented ‘plug-and-play’ 
Wi-Fi connectivity. Furthermore, 
they also contain a complete Net-
working Stack, which enables 
connection to numerous existing 
embedded systems without loa-
ding their microcontroller. 

“Our future-oriented 802.11n 
Wi-Fi components complement 
many current products in Rutro-

Division Manager Wireless Com-
petence Center at Rutronik. “By 
doing so, Redpine clearly gains 
more influence over the functions 
and performance of the chips 
than other providers, and can of-
fer extremely innovative products 
with a high level of integration. 
For customers, this means that 
they can quickly bring leading 
edge solutions with real USPs on-
to the market.” 

65Mbps with low power 
consumption

The n-LinkTM Wi-Fi modules 
are amongst the current range of 
products in focus. They enable a 
high data throughput rate of 
65Mbps with low power con-
sumption. The modules have an 
integrated MAC, a basic band 
processor, an RF transceiver and 

Starting immediately, Rutro-
nik is selling semiconductor 
and wireless system solutions 
from Redpine Signals. The 
Redpine portfolio consists not 
only of 802.11n modules and 
systems, but also its own 
chipsets. 

The ultra-low-power and high 
performance products are ideally 
suited to applications in the Me-
dical, Industrial, Automotive, 
Smart Energy, and Building Au-
tomation markets as well as in 
the High End Consumer area. 
Furthermore, this American com-
pany offers firmware, drivers, 
reference designs and develop-
ment kits. “The fact that a mo-
dule manufacturer develops its 
own chips is practically unique,” 
says Bernd Hantsche, Product 

nik’s portfolio exceptionally well. 
In addition, there is Rutronik’s 
first-class wireless expertise and 
its strong presence in markets 
that are relevant to us, in which 
our partnership will open up a 
variety of synergies,” according 
to Dhiraj Sogani, General Mana-
ger and Senior Vice President of 
the System Business Unit of Red-
pine Signals. “We are happy to 
expand our business in Europe 
together with Rutronik.”         ■

At its international sales and distributor conference in Kitz-
bühel, Telit Wireless Solutions presented its ‘Sales Excellence 
Award’ to Rutronik. 

By doing so, one of the world’s 
leading manufacturers of M2M 
communication is honouring  
Rutronik as the distributor recor-
ding the greatest growth in the 
DACH region (Germany, Austria, 
Switzerland) during the previous 
year: In comparison with 2009, 
Rutronik was able to more than 
double its turnover in Telit mo-
dules. 

Telit believes one reason for 
this success to be the acquisition 
of an extraordinarily high num-
ber of new customers. “The ex-
pertise of the Rutronik Wireless 
Team has also contributed signi-
ficantly to this dramatic in- 
crease,” explains Felix Marchal, 
Global VP Sales at Telit. “After 

From left to right: 
Dietmar Staps, Technical Sales Manager 
at Telit, and Lars Mistander, Head of the 
Wireless Competence Centre at Rutronik.

all, our products are purely de-
sign-in products which cannot 
be sold without the benefit of 
sound advice and support. This 
is why we work so closely with 
Rutronik in this area.” 

Rutronik has been Telit’s fran-
chise partner throughout most of 
Europe since 2006. 

The GSM, UMTS, HSPA,  
CDMA, GPS, ZigBee and Wire-
less M-Bus modules as well as 
the proprietary short-range ra-
dio modules are aimed primarily 
at industrial customers, particu-
larly for telemetry applications 
as well as the automotive mar-
ket. 

“Because Telit does not just 
develop the modules but also the 

internal software stacks itself, its 
products always have a technical 
edge over the competition,” says 
Lars Mistander, Head of the Wi-
reless Competence Centre at Ru-

tronik. “In addition, there are 
useful additional functions which 
our customers really value, as 
well as high quality and absolute 
reliability.”                            ■

Outstanding!

Rutronik receives Telit ’Sales Excellence Award’
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According to elektroniknet, around 500 million people will be 
using wireless medical applications and turning to health or 
medical apps by 2015. A number of technologies are already 
available for this. 

Smartphones can provide a dis-
play and input interface for exter-
nal devices, as they have inte-
grated Bluetooth, WLAN and 
UMTS. 

UMTS, used here as an umbrel-
la term for cellular connectivity, is 
suitable for any large communica-
tion distances as long as there is 
a base station of a mobile phone 
provider in the area. 

Medical data can therefore be 
stored, evaluated and analysed at 
any location. The chips used are 
backwards-compatible to GPRS 
and EDGE. This does mean a  
slower data connection, but also 
virtually seamless network co-
verage. Most smartphones also 
support the faster standards  
HSDPA, HSUPA or HSPA+. 

Unfortunately, the UMTS net-
work expansion is only really 
good in highly populated areas of 
Germany, but the development of 
LTE and LTE Advanced has alrea-
dy started and should soon achie-
ve the widest possible population 
coverage here. This Internet con-
nectivity for smartphones is par-

ticularly popular for healthcare 
applications which connect to the 
smartphone via short-distance wi-
reless communication.

Bluetooth and WLAN are 
available for tasks requiring short-
distance connections. WLAN, or 
wi-fi, already permits high data 
rates as well as the integration of 
smartphones into existing WLAN 
networks. In this way, medical 
data measured at home by a mo-
nitor can be sent by WLAN to the 
home’s own router, which then 

transmits the data packets to the 
service provider by DSL. How-
ever, the complex frequency mo-
dulation (mainly 10 MHz and 
±10 MHz scattering) as well as 
large Internet protocols, most of 
which are used with IEEE802.11, 
causes the power consumption to 
increase. WLAN is therefore un-
suitable as a permanent wireless 
solution without a fixed energy 
supply. Bluetooth is more econo-
mical: The channel bandwidth 
here is only 1 MHz and the pro-
files require considerably fewer 
overheads due to a lack of net-
work capacity.

There are clear benefits offered 
by the integration of Bluetooth 
and WLAN in medical devices:  
An app for the smartphone and a 
Bluetooth or WLAN-compatible 
wireless module for the medical 
devices is sufficient, the machine 
to machine (M2M) wireless con-
nection is complete. 

This compatibility is thanks to 
the integration of interest groups 
which establish appropriate stan-
dards. “However, the downside to 

this is that such stan-
dards have compromises 
of different require-
ments,” explains Bernd 
Hantsche, Product Area 
Manager Wireless Com-
petence Center at Rutro-
nik. “This means that 
neither WLAN nor Blue-
tooth was specifically 

designed for use in blood-pressure 
monitors. 

The addressing, security me-
chanisms and other overheads 
must be accepted as standard, 
even if these are overdimensioned 
for the actual task in question.” A 
significantly better power balance 
is demonstrated by proprietary 
wireless solutions such as the  
Gazell protocol from Nordic Semi-
conductor or the MiWi protocol 
from Microchip. “When making a 
choice, the technical advantages 

and higher energy efficiency must 
be weighed against the compati-
bility.”

Bluetooth  
with low energy  

consumption

Working closely with Nokia, seve-
ral years ago Nordic Semiconduc-
tor began developing a universal 
wireless solution which requires 
less energy than Bluetooth. Origi-
nally known as ‘Wibree’, this pro-
tocol is currently marketed as 
‘Bluetooth low energy’ or ‘Blue-
tooth LE’. Together with Bluetooth 
3.0 there is Bluetooth 4.0 which 
will be found in smartphones, lap-
tops, etc. in the future. “Depen-
ding on the data to be transferred, 
a choice can be made on the ap-
plication side between devices 
with Bluetooth 2.0 or 2.1 or Blue-
tooth LE,” says Hantsche. “For 
example, a hands-free set requires 
the Enhanced Data Rate, so Blue-
tooth 2.0 or 2.1 would be the ap-

propriate choice. A set of weigh-
ing scales or a blood-pressure 
monitor transmit just a few bytes, 
so Bluetooth 2.1 would be exces-
sive: The hardware costs, energy 
consumption and licensing costs 
are unnecessarily high for that. 
Bluetooth LE provides a much 
longer battery life, is cheaper and 
will soon be available as standard 
like the current Bluetooth versi-
on.“

ANT: Energy efficiency  
for sport and  

medical applications

Dynastream has developed 
ANT as a low-energy solution spe-
cifically designed for healthcare, 
sport and wellness applications. 
The ANT protocol primarily co-
vers the network and transport 
layers, the ANT+profiles optio-
nally implement the presentation 
layer. The prerequisite for use of 
the ANT+ profile is membership 
of the ANT+Alliance or the 

Technology Download Upload
EDGE 220 kbps 110 kbps
UMTS 384 kbps 128 kbps
HSDPA/HSUPA 7.2 Mbps 5.76 Mbps
HSPA+ 28 Mbps 11,5 Mbps
LTE 100 Mbps 50 Mbps
LTE Advanced 300 Mbps 75 Mbps

Max. wireless transmission speed

Foto: Fotolia

Wireless technologies for telemedicine

Modern ‘flying doctors’

 Topic of the week  Medical
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creased. This would result in a 
detrimental effect on the overall 
power balance.  

In contrast to Bluetooth, ANT 
dispenses with unnecessary chan-
nel changes. Whereas Bluetooth 
changes the channel 1600 times 

purchase of a development li-
cence. “Since the beginning of 
2011, it has also been possible to 
develop free of charge using 
ANT+, if access to direct support 
and certification is waived,” says 
wireless expert Hantsche.

As with Bluetooth and WLAN, 
the hardware basis of the protocol 
is the licence-free, globally availa-
ble 2.4 GHz ISM band. In contrast 
to these, however, ANT+ uses 
signal modulation in accordance 
with the Gaussian Frequence Shift 
Keying process (GFSK), which re-
quires disproportionately less 
energy to form the zeros and ones 
than spread spectrum modulation 
used by solutions based on IE-
EE802.15.4 such as ZigBee and 
MiWi. 

In theory, amplitude modulati-
on requires less consumption than 
frequency modulation on average. 
However, the more error-prone 
demodulation increases the laten-
cy of transmission as some pa-
ckets must be resent and in doing 
so, the transmitting power is in-

per second to ensure that there is 
always a free channel, ANT only 
changes when there is actual in-
terference to the communication 
frequency. This fact as well as ma-
ny other differences, particularly 
in the protocol design, makes 

ANT very attractive for devices 
powered by batteries or accumu-
lators – it’s hardly surprising 
therefore that many well-known 
companies including Garmin, 
Adidas, Brooks, Timex and Mc-
Laren are members of the ANT+ 
Alliance. The first nine positions 
in the 2009 Tour De France were 
taken by riders with sports equip-
ment featuring ANT+ technolo-
gy.

To date, ANT is only supported 
by XPERIA mobile phones from 
Sony Ericsson and models from a 
few specialist manufacturers. 
“Although ANT is also technolo-
gically very interesting for many 
other sectors, because of the licen-
sing monopoly it will probably 
only successfully break through in 
medical and healthcare applica-
tions where it has already been 
accepted as the de facto stan-
dard,” assesses Hantsche. “If you 
look at the efforts Apple is going 
to ensure that its own standards 
are accepted as the ‘must have’ in 
an industry, ANT has achieved 
this more quickly and efficiently, 
probably because expensive licen-
ces are not required and the pro-
tocol has already been paid for 
with the acquisition of the tran-
sceiver chip.”

Interest groups  
for medical applications 

The Continua Health Care Al-
liance was formed in order to es-
tablish standards which are opti-
mised for telemedical applica-
tions. For example, it defines the 
communications interface bet-
ween data collectors, Internet ser-
vers and analytical services or the 
connection of sensor applications 
to the data collector, such as blood 
pressure monitors, scales or blood 
sugar monitors. Depending on the 
device, the ZigBee Health Care or 
Bluetooth Health Device (HDP) 
profile is available. As ZigBee al-
ways requires a coordinator, it is 
best used for intermeshed sensor 
networks, while Bluetooth with 
its restriction to seven participants 
is suitable for conventional point 
to point or point to multipoint 
connections (Piconet) on smaller 
networks.

Bluetooth LE is the most inter-
esting for most medical applica-

 

Modular design of ZigBee

Embedding the HDP in a Bluetooth system

 Topic of the week  Medical



ANT very attractive for devices 
powered by batteries or accumu-
lators – it’s hardly surprising 
therefore that many well-known 
companies including Garmin, 
Adidas, Brooks, Timex and Mc-
Laren are members of the ANT+ 
Alliance. The first nine positions 
in the 2009 Tour De France were 
taken by riders with sports equip-
ment featuring ANT+ technolo-
gy.

To date, ANT is only supported 
by XPERIA mobile phones from 
Sony Ericsson and models from a 
few specialist manufacturers. 
“Although ANT is also technolo-
gically very interesting for many 
other sectors, because of the licen-
sing monopoly it will probably 
only successfully break through in 
medical and healthcare applica-
tions where it has already been 
accepted as the de facto stan-
dard,” assesses Hantsche. “If you 
look at the efforts Apple is going 
to ensure that its own standards 
are accepted as the ‘must have’ in 
an industry, ANT has achieved 
this more quickly and efficiently, 
probably because expensive licen-
ces are not required and the pro-
tocol has already been paid for 
with the acquisition of the tran-
sceiver chip.”

Interest groups  
for medical applications 

The Continua Health Care Al-
liance was formed in order to es-
tablish standards which are opti-
mised for telemedical applica-
tions. For example, it defines the 
communications interface bet-
ween data collectors, Internet ser-
vers and analytical services or the 
connection of sensor applications 
to the data collector, such as blood 
pressure monitors, scales or blood 
sugar monitors. Depending on the 
device, the ZigBee Health Care or 
Bluetooth Health Device (HDP) 
profile is available. As ZigBee al-
ways requires a coordinator, it is 
best used for intermeshed sensor 
networks, while Bluetooth with 
its restriction to seven participants 
is suitable for conventional point 
to point or point to multipoint 
connections (Piconet) on smaller 
networks.

Bluetooth LE is the most inter-
esting for most medical applica-

Read the latest news about one of the most fascinating markets:

» China Telecom
» Connected Development (USA)
» Deutsche Telekom
» Korean Communication Commission

» KT (Korea)

Learn something new from interviews with M2M experts:

» Robert Madelin, European Commission

» Antonio Calmon, Kaitech Consulting and Flavio Sakai, Continental Brazil

» Prof. Dr. Axel Sikora, Duale Hochschule Baden Württemberg, Lörrach

» Dr. Roman Friedrich, Booz & Company Europe

OUT NOW!
The international M2M-magazine
„telit2market 06|11“ as ebook version.

2telit market

www.telit.com/techforum | www.telit.com/facebook | www.telit.com/twitter

component level: In addition to 
pure transceiver chips, which  
require an external microcontrol-
ler for processing the wireless pro-
tocol, many developers are tur-
ning to certified wireless mo- 
dules. 

Here the levels of integration 
differ significantly in some cases, 
with the most popular being mo-
dules with antennas, controllers, 
quartz, programmed Bluetooth ID 
and the current certification. A 
new trend, particularly in medical 
devices, is wireless-compatible 
system-on-chips (SoCs). Not only 
do they contain the radio, a cont-
roller and wireless stack, but also 
a high-performance analogue cir-
cuit part with AD and DA conver-
ters, PWM, display controls as 
well as many other features and 
interfaces. “In comparison to de-
signs with individual components, 
an SoC offers huge cost advanta-
ges, requires less space and needs 
less logistical handling in com-
ponent procurement,” explains 
Bernd Hantsche.

tions operated by patients them-
selves: Low costs, minimum pow-
er consumption, peak flows suit-
able for coin cells, global frequen-
cy standardisation and excellent 
marketing thanks to the Bluetooth 
SIG all speak for themselves. In 
the case of professional medical 
devices, it is to be expected that 
Bluetooth HDP will assert itself. 
Here the lower latency due to fre-
quency hopping is an important 
argument for which the higher 
energy consumption will be ac-
cepted. The transceiver technolo-
gy, processing of the more com-
prehensive protocol stack as well 
as the more comprehensive certi-
fication are also of less importance 
in the professional sector. The 
Bluetooth SIG guarantees compa-
tibility.

On trend:  
Wireless-compatible  

system-on-chips

Several approaches are also 
available for implementation at 

As system reliability is of the 
absolute highest priority in medi-
cal technology, it makes sense to 
keep the number of components, 
and therefore also the number of 
error sources, as low as possible. 
The same can be said for wireless 
system-on-chips, such as the  
particularly powerful Infineon 
MD8710, but also the smaller In-
fineon PMA5110, Nordic nRF-
24LE1, ST STM32W or Renesas 
M16C/6B. 

Understanding medical 
applications

The snapshot shows that wire-
less technologies are continuing 
to develop both in the hardware 
and software fields. This makes it 
difficult for developers to keep 
track of everything. In addition, 
when choosing a technology, 
(corporate) political aspects also 
play a role alongside commercial 
and physical factors. It is there-
fore crucial to the future sustain-
ability of an application to know 
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which technologies market com-
petitors or the IT sector are relying 
on.   

In order to expertly answer 
questions such as these and to 
offer developers of medical appli-
cations the best support, Rutronik 
has established the Vertical Mar-
ket Team Medical. This team, con-
sisting of technology experts for 
semiconductors, passive compo-
nents, wireless, displays, embed-
ded boards and electromechanics, 
is intensively involved with the 
medical market, knows the speci-
fic requirements of the customers, 
the trends within the industry, all 
relevant formalities and political 
trends. 

Along with the technical speci-
fications, price considerations and 
availability, these aspects are also 
included in the consultation, and 
the customer does not just receive 
a technically feasible solution, but 
also a sustainable application 
with which it will still be able to 
assert itself on the market in the 
future.                                     ■



Figure 2: Block diagram – Infineon MD8710
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Medical devices are ‘on the move’: Blood sugar, blood pressure 
and heart monitors are increasingly being used away from their 
normal locations at hospitals and doctors’ surgeries, in pa- 
tients’ homes. And fitness fans are also increasingly monitoring 
their physical condition themselves, with equipment traditio-
nally reserved for use by medical specialists. This is made pos-
sible by more compact and cost-effective devices, featuring 

WIRELESS TELEGRAPH

When using medical devices in the 
home, the data recorded must be 
transferred from the measuring 
device concerned to a local collec-
tion point where it can be stored. 
To enable users to retrieve, view 
and make an initial evaluation of 
their data from their home PC or 
from a mobile device such as a 
BlackBerry or iPhone, the devices 
need to be equipped with a simple, 
open interface. Many already pro-
vide USB ports, and some also fea-
ture Bluetooth, Zigbee or WiFi in-
terfaces. This enables users to 
transmit data from their PC or mo-
bile device to healthcare platforms 
such as GoogleHealth (www.goog-
le.com/health) and make it availa-
ble to designated personnel, such 
as their doctor or fitness trainer.

In order to establish global 
standards for such a so-called 
‘Personal Healthcare Ecosystem’, 
the Continua Health Alliance 
(www.continuaalliance.org) was 
created. The Alliance already 

Highly integrated single-chip solution for medical and healthcare applications

From the hospital to the living room  
and the gym

nua standards, enabling termi-
nal devices to be very easily 
integrated into a standard ‘Per-
sonal Healthcare Ecosystem’. It 
also dramatically reduces the 
number of components re- 
quired: For example, a conven-
tional portable blood sugar 
monitor at present comprises 
about 12 integrated QFP com-
ponent devices and a further 30 
to 50 discrete components. 

That not only means deve-
lopment lead times are long, it 
also entails great effort and ex-
pense in achieving a compact 
design. 

Constructing the device with 
identical functionality using the 
MD8710 reduces the number of 

QFP components to between 
three and five and cuts the num-
ber of discrete components to 
about 15 to 30 – at lower cost, 
because the market price of the 
MD8710 is less than half that of 
the ICs otherwise needed. The 
platform concept underlying the 
MD8710 offers further savings. 
Thanks to flexible chip configura-
tion, multiple devices can be im-
plemented on one platform. The 
easy interchangeability of sensors 
and minimal software customiza-
tion required means devices can 
be used in a wide variety of ap-
plications. This saves on expen-
sive development time and signi-
ficantly cuts the time to market 
for new devices.

Figure 1: Typicalmedical network 
(’Personal Healthcare Ecosystem‘)

counts more than 200 leading 
companies among its members, 
and the first set of standards  
has been drawn up. For all the 
relevant applications distributor  
Rutronik, working with Infineon, 
has now exclusively developed a 
single-chip solution featuring 
what is currently the highest level 
of integration in the medical IC 
field. The chip is designed espe-
cially for sports activity and 
healthcare and consumer medical 
devices. Potential applications 
range from simple heart-rate indi-
cators in the gym, bike-mounted 
computer readouts or speed and 
step monitoring on blood sugar 
and blood pressure monitors, 
through to blood oxygen measure-
ment and insulin pumps. 

One for all:  
Single-chip solution

The single-chip medical de-
vice MD8710 conforms to Conti-

highly integrated design. This trend presents developers with 
new challenges however: The devices have to be portable and 
user-friendly, and new methods of transferring and storing the 
sensitive data obtained need to be found. At the same time, the 
development of new technologies and expanding functionality 
means equipment needs to incorporate ever more component-
ry. Those demands can now be met with just one chip. 
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MD8710 components

The central component unit of the MD8710 
is a powerful ARM Cortex R4 processor, com-
bined with a comprehensive memory protec-
tion unit, an interrupt controller, a DMA cont-
roller and a watchdog timer. The module’s 
analog front end allows for applications en-
tailing high analog signal processing demands. 
It features two independent 16-bit ADCs and 
two 16-bit DACs. The DAC channels can be fed 
with data from a integrated ‘wavetable’, so no 
additional DSPs are needed. Two configurable 
OPs per ADC provide an analog pre-processing 
facility, such as transimpedance amplifiers for 
current inputs. Providing further system inte-
gration, the MD8710 features a 12-bit ADC with 
four external auxiliary multiplex inputs and a 
temperature sensor. The facility for synchro-
nous sampling of the ADCs also permits com-

plex measurements, such as impedance spec-
troscopy for blood analysis. For data exchange, 
there is a USB 2.0 port and an on-chip Blue-
tooth module, as well as I2C, SPI and UART 
interfaces. The power management unit (PMU) 
generates all the required voltages and at the 
same time monitors all internal supplies using 
just a few external components. 

It can handle a variety of power-saving and 
wake-up scenarios, and manages charging of 
a LiIo or LiPo battery. For security purposes 
(such as battery authentication), there is an 
integrated interface for an externally connec-
table Infineon ORIGA chip. The MD8710 also 
features a display controller which supports 
Matrix LDCs. Audio functionality is provided 
by a class-D output stage. As a result, the 
MD8710 provides all the key functionality for 
portable, battery-powered devices in the ‘Per-
sonal Healthcare Ecosystem’. 

Application example –  
Pulse oximetry 

The example provided by the pulse oximetry 
application case illustrates the difference be-
tween discrete and integrated design. Pulse oxi-
metry is a method for measuring the oxygen 
saturation of the blood. A pulse oximeter mea-
sures the light absorption when the skin on the 
finger is scanned. This is done with two different 
light wavelengths: The first is in the infrared 
range at 940 nm, as that is the location of ma-
ximum absorption of the oxygen-saturated he-
moglobin (HbO2). The second wavelength is at 
660 nm, where the non-oxygen-saturated hemo-
globin (Hb) absorbs the most light. The oxygen 
saturation of the blood is determined from the 
ratio between the two measured values.

Because of the constant absorption rate of 
the tissue, there is a high DC signal component. 
The AC signal component is caused by the pul-
sating blood. The exact AC and DC components 
respectively depend heavily on the light inten-
sity and the tissue absorption. Owing to the 
variable blood flow through the tissue, there 
may be dramatic fluctuation of the AC compo-
nent, which may be between 0.01% and 10% 
of the DC component. Maximum DC compen-
sation is essential in order to determine the re-
lative hemoglobin content. In the first step, the 
pulse oximetry signal is a current signal through 
the photodiode (measurement of the light ab-
sorption). For further processing, a transimpe-
dance amplifier converts this into the required 
voltage signal. This is followed by the aforemen-
tioned DC compensation, by way of an additio-
nal OP stage.

In the discrete configuration this produces 
the block diagram of Figure 3.

Applying the measurement technique to the 
MD8710, almost all discrete components be-
come superfluous. The chip is able to handle all 
the essential pulse oximetry functions. The dy-
namism of the absorption is in the range bet-
ween 50 and 20,000 values (14 to 15 bits). For 
detailed analysis only a limited range is required 
however. As the delta-sigma converters of the 
MD8710 are specified with 16-bit resolution, 
error-free conversion is guaranteed and pulse 
oximetry can be carried out without problem. 
A noise analysis confirms this result. The block 
diagram then looks as shown in Figure 4.

As in the case of pulse oximetry, virtually any 
application in the sports activity and healthcare 
or consumer medical sphere can be implemen-
ted by the integrated solution offered by the 
MD8710, and the devices can be integrated 
seamlessly into a ‘Personal Healthcare Ecosys-
tem’. The cost saving on components usually 
also justifies the redesign of existing discrete 
solutions. And new market opportunities are 
opened up to the device.

For more on the module visit: 
www.rutronik.com/elwis.

Figure 3: Discrete configuration of pulse oximetry

Figure 4: Integrated pulse oximetry 
with the MD8710
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 in focus  Automotive
New receiver module from Fastrax

GPS and GLONASS  
hybrid positioning
Everyone has typically more than one GPS receiver in use every 
day, either in navigators, smart phones, car alarms or sports 
devices. GPS is a de-facto standard for positioning and people 
use it as a synonym for satellite positioning. However, there is 
more than GPS in positioning, at least 3 or 4 Global Navigation 
Satellite Systems (GNSS) are available. One of the best known 
of these GNSS systems is GLONASS.

GLONASS is a global positioning 
system, equivalent to GPS. While 
the latter is maintained by USA, 
GLONASS is of Russian origin. 
There are 22 satellites currently 
visible around the globe, covering 
some parts better than the others, 
similarly to GPS. They are 19.100 
km above the earth on three orbi-
tal planes. GLONASS satellites 
transmit two types of signal: a 
standard precision (SP) signal and 
an obfuscated high precision (HP) 
signal. They use similar DSSS en-
coding and binary phase-shift 
keying (BPSK) modulation as in 
GPS signals. All GLONASS satelli-
tes transmit the same code as their 
SP signal, however each transmits 
on a different frequency using a 
15-channel frequency division 
multiple access (FDMA) tech-
nique. Presently they become mo-
dernized, new GLONASS -K satel-
lites with CDMA are being laun-
ched every year to improve the 
system and finally to replace the 
older ones. The final GLONASS 
constellation will consist of 24 sa-
tellites. Today, the accuracy of 
GLONASS is in the range of 5m, 
while commercial-level GPS recei-
vers can reach an accuracy of 
2-3m. But both systems are targe-
ted to reach higher accuracy 
soon. 

Hybrid Positioning

When a receiver is using more 
than one satellite system in posi-
tioning, this is called hybrid posi-
tioning. The advantages of this 
method are obvious: When using 
both GLONASS and GPS systems, 
the number of available satellites 
is more than 50. So the receiver 
has a high likelihood of seeing 

enough satellites even in very 
dense urban areas. The accuracy 
of hybrid systems can be as good 
as 1,5m under open sky. However, 
the biggest benefit is to have a 
good accuracy where one system 
is failing due to low number of 
visible satellites. The third benefit 
of using hybrid positioning is se-
curity. In case of failure of one 
GNSS system, a GLONASS + GPS 
receiver can still use the functio-
nal system to continue navigation 
with.

Receiver Module  
for GLONASS, GPS and 

Galileo 

Fastrax has recently released a 
new receiver module to support 
several GNSS systems, most im-
portantly GPS, GLONASS and the 
Galileo, the upcoming European 
system. At the moment, the Fast-
rax IT600 is capable of positioning 

with GLONASS and GPS, the sup-
port for other GNSS will be added 
later. Having the size of normal 
GPS receiver, the IT600 can be 
used to add hybrid positioning to 
improve the navigation quality 
and availability, with the support 
of dead reckoning.

Hybrid GLONASS and GPS re-
ceivers like the Fastrax IT600 can 
be used in lots of applications, 
where the availability of position 
fix is important, or when the ac-
curacy of the position is meaning-
ful for the operation of the device. 
Most commonly this type of appli-
cations are tracking devices or 
stolen vehicle recovery applica-
tions.

To test the effect of having vi-
sibility for satellites on both sys-

tems, Fastrax tested both systems 
in Texas, Dallas downtown. 

GPS-only vs.  
Hybrid-positioning

In the line-up: The  IT600 and 
a leading “GPS-only” receiver. 
Both test setups had obscured an 
antenna placed inside a car. 

The results show, that in dif-
ficult conditions, the GPS-only 
solution drifted from the real po-
sition over 100 meters. The IT600 
utilizing both GPS and GLONASS 
had a far more accurate position 
presenting the real route. Some-
times the SV (Space Vehicle) 
count used to positioning was 
double compared to GPS-only 
solution!                               ■

Dallas downtown

 

Google earth ground plot Dallas downtown. IT600 
marked in blue. GPS reference in yellow.

 

GPS Workbench screenshot. 20 SVs in position fix.
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 in focus  Automotive

Rutronik and Scorpion Automotive develop new Vehicle Tracking Platform

On the right track 
1,5 million car related thefts were recorded in 2007-2008 accor-
ding to the UK home office statistics. To help owners of vehicles 
not to be among the theft victims, Scorpion Automotive deve-
loped a new vehicle tracking platform. With the support of  
Rutronik, the manufacturer now successfully offers a low-price 
technologically advanced system. 

For the new vehicle tracking plat-
form, Scorpion had clear objecti-
ves: It should be a MCU based, 
low-power system, that is com-
pact and robust on a budget that 
would compete aggressively in 
the after market automotive are-
na. With these specifications, 
they approached Rutronik to cost 
up and recommend components 
solution. 

The core components that Ru-
tronik had to select, were a GSM 
and a GPS module and the micro-
controller. For the GSM slot, Ru-
tronik chose the GE864-QUAD 
mo-dule from Telit. “It is a small 
quad band, low power module 
with an extended temperature 
range, that was proven to be very 
reliable and competitive”, ex-
plains Lee Trueman, Field Appli-
cation Engineer at Rutronik. 
“Above that, its BGA low profile 
package reduces the cost of pro-
duction and PCB assembly signi-
ficantly.”

High performance, 
 low-power components

For GPS capability, Rutronik 
proposed a Fastrax UP500  GPS 
receiver module. With its embed-
ded GPS antenna, the module 
offers high performance naviga-
tion, allows the easy integration 
to the host system and offers a 
compact, capable and cost effec-
tive solution. 

Its good acquisition sensitivity 
enables fast position fix in harsh 
urban canyons or blocking envi-
ronments, removing the need for 
external antenna. The power 
supply and serial data is all that 
is required to make the receiver 
operational. The module sup-
ports also dedicated control com-
mands for external control for the 

operating state. The UP500 has 
built-in PCB-mounting flanges 
and standard 2.54mm IO-pin 
pitch, which enable easy and re-
liable mounting on host PCB. 

Today, Fastrax UP501 is the 
successor of the UP500. It offers 
further improved sensitivity due 
to the MT3329 chipset with –148 
dBm (Cold Start Acquisition) and 
–165 dBm (Navigation). There-
fore, the UP501 can have a fix 
even indoors when necessary. 
Compared to its predecessor, it 
scores also with an improved po-
wer consumption of  75mW at 
3.0V and a tiny form factor of 
22mm x 22mm x 8mm. 

The microcontroller was sup-
ported by Microchip. They pro-
posed the a 16 bit high perfor-
mance MCU with Flash/ Ram, 
extended temperature range and 
system robustness which are not 
matched on price or specification 
by any competitor.

Extensive support   
makes development  

easy-going

“Rutronik supported us out-
standingly by providing us with 
all relevant data such as applica-
tion notes, datasheets or user 
guides”, explains Peter Stone, de-

sign engineer at Scorpion Auto-
motive. “Rutronik FAE Lee True-
man visited us regularly and 
supplied samples, Telit`s evalua-
tion kit and advice with software 
and testing the components. 
They provided competitive cos-
tings and efficient supply of com-
ponents for testing and pre pro-
duction evaluation. Due to this 
comprehensive and competent 
support, we were able to approve 
the components very quickly and 
easily.” 

The Telit Support, based in 
Italy, validated Scorpion’s sche-
matic and Gerber files to ensure 
that the design was efficient and 
compliant to wireless and auto-
motive approvals. Within just a 
few weeks, the parts proposed by 
Rutronik were approved on Scor-
pions board. Directly afterwards, 
Rutronik supplied the first pro-
duction volume for field trials. 
After they have been completed 
successfully, Scorpion ramped up 
production. 

Not to be  
without a trace

Scorpion Track offers an in-
surance approved pin-point GPS 
tracking in both a stolen vehicle 
scenario or simply via 
24 h web based 

access worldwide. The position(s) 
of the vehicle(s) are plotted on a 
full road map with terrain opti-
on. Upon illegal movement de-
tection, the tracking system 
discretely notifies the Scorpion 
international control centre of a 
possible theft. The monitoring 
staff will contact the car owner 
with details about the vehicle 
movement in order to confirm a 
theft in line with current Police 
legislation and procedures. Any 
alarmed vehi-cle is tracked until 
the recovery or a false alarm has 
been con-firmed. Once a theft 
has been confirmed and a crime 
reference number has been obtai-
ned from the Police, Scorpion 
Track operatives will liaise with 
the Police in order to recover the 
vehicle. Upon recovery, the Scor-
pion Track operator will arrange 
the return of the vehicle. Scor-
pion Track is fully approved to 
the Thatcham TQA standard for 
Stolen Vehicle Recovery systems 
and will therefore cater for all 
insurance requirements. 

When Telit came out with the 
GE864-QUAD-V2, a cost reduced 
light version of the GE864-QUAD, 
the adaption into customers de-
sign was made very quickly with-
out big efforts to save further 
investments. So Scorpion was 
able to push the expansion of 
their product with their major 
clients. Despite economic growth 

cooling off in the UK in 2011, 
Scorpions ramp up of this part 

has gone from strength to 
strength. 

In May 2011, with the 
support from the key 
suppliers, Rutronik se-

cured a major contract to 
supply Scorpion a kit of the wi-
reless parts and microcontrollers 
in high volumes. “We choose the-
se parts from Rutronik because of 
the core strengths of offering ex-
perienced and specialised techni-
cal local support attuned to our 
needs backed up by Rutroniks 
strong relationship with market 
leading suppliers”, emphasizes 
Scorpion design engineer Peter  
Stone.                                   ■

Scorpion Automotive
Based 20 miles north of Man-
chester, England, Scorpion Au-
tomotive is a leading supplier 
and manufacturer of OE & after-
market Vehicle security / alarm 
systems and automotive ele-
cronic devices such as Radar/
Microwave sensors, LED as-
semblies etc� Since 1973, their 
in house hard- and software 

team offer a service in taking 
a concept to prototype develop-
ment through to volume builds 
in their own SMT manufacturing 
facility� 

Scorpion is an approved sup-
plier for Subaru, Iveco, Ford, 
Renault DAF, Aston Martin and 
others� 

i i
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Fast on the final straight

Power consumption in tracking devices
Where is it? Tracking devices are there to provide answers to 
this question - whether the item in question is freight, a lorry, 
a painting, a destination or a geocaching cache. In all cases: 
GSM and GPS modules are the essential components in terms 
of functionality, value and power consumption. Power con-
sumption is not only of central importance for battery powered 

The measurement results: The 
power requirements of the modu-
les varied greatly depending on 
the operating state, ranging from 
1 µA in stop mode to 2 A and mo-
re in transmission mode. Accor-
dingly, the average values vary 
from application to application 
depending on the mode used most 
in each case. For instance, a tra-
cking system which simply moni-
tors an oil painting hanging on a 
wall only uses a few microamps. 
It is in standby mode practically 
the whole time, only starting a 
transmission when and if the 
alarm goes off. The application 
returns an average consumption 
of 480 mA for GPRS class 10 and 
an output level of 2 watts.

However, as the power requi-
rements fluctuate greatly, such 
average values are only useful to 
a certain extent. Some compo-
nents must be dimensioned to 
cope with the peak values. And an 
optimization of the device‘s pow-
er consumption is only possible 
when data is available for each 
individual mode. This is what Ru-
tronik has now documented with 
the aid of the measurement series. 
The current peaks were registered 
using a storage oscilloscope. The 
measurement resistance of 100 
mOhm was connected in series 
with the Telit GL865 Quad GPRS 
module. „We selected the measu-
rement procedure with the inten-
tion of gaining generally valid 
data providing a solid decision 
making basis for all device deve-
lopment programmes,“ explains 
Harald Naumann, Field Applica-
tion Engineer Wireless at Rutro-
nik. 

The results:
● 1 µA: in stop mode
For efficiently designed applica-

tions the power consumption in 
stop mode is even less than the 
battery‘s self-discharge rate. Mi-
crocontrollers such as the Renesas 
RL78, which are optimized for 
extremely low power consumpti-
on, require 70 µA per MHz and 
0.52 µA in stop mode. In this case 
the GPRS module is switched off 
and galvanically isolated. The mi-
crocontroller and the self-dischar-
ge rate are the main factors influ-
encing the maximum application 
lifetime.

● 1.5 mA: GPRS module in idle 
mode for receiving an SMS or 
voice call, data (CSD) or fax. In 
this mode it is not possible to set 
up a GPRS connection.

● 21 mA: in GPRS receive mode 
and connection to server in inter-
net.

● 230 mA: with GPRS class 8 
during transmission 
A fax, voice and data transmission 
or a GPRS connection in class 8 
requires up to 230 mA on average 
in the GSM bands 850/900 at the 
highest performance level.

● 360 mA: during transmission 
with GPRS class 10
The GPRS module transmits more 
quickly in GPRS class 10, causing 
the average module current to 
double, up to 360 mA.

● 1 ampere
Peak current in the GSM bands 
1800 and 1900 rises to as much as 
1 ampere. Here, the GPRS data is 
transmitted in packets.

● 2 amperes
The peak current when using 
GSM 850 or 900 reaches 2 am-
peres. This current may be reached 

both when sending and receiving 
an SMS as well as during hando-
ver between two base stations. 
Therefore it is advisable to dimen-
sion the decoupling capacitor ne-
ar the module to cope with peaks 
of 2 amperes. It is also important 
to take account of the impedance 
of the batteries and/or the DC/DC 
converter. 

● More than 2 amperes
Some GSM modules raise the cur-
rent above 2 amperes in order to 
compensate for poor antennae. A 
base station demands more trans-
mission capacity from the module 

if the antenna loss is too high. 
This means that inferior antennae 
cause extra power consumption. 
Developers should therefore aim 
for high-quality antennae design 
in order to reduce power require-
ments. 

As wireless expert Naumann 
points out, „The measurements 
show just how large the differen-
ces really are. Basically, any value 
between 1 µA and 2 A is possible. 
Also, our measurement series has 
highlighted how much energy is 
required simply to log into a GSM 
network.“ As shown in the figure 
at the top of page 21 the power 

RL78  
70 µA  
per MHz

RL78  
with 0.70 µA  
in 32 KHz Modus

RL78  
with 0.52 µA  
in stop mode

 in focus  Power

tracking devices, but in view of possible power supply fluctua-
tions and peaks it remains a critical factor for mains fed devices 
as well. It is not possible to give a wholesale answer in respect 
of power consumption. Therefore Rutronik has conducted a  
series of measurements of consumption in various operating 
modes.
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consumption while the tracking device 
was switched on and the PIN was entered. 
Several 2A peaks can be seen, repeated 
after a short pause. They result from a 
renewed search for a base station because 
the first station had no free capacity. As 
described, the peaks reach 2A and the 
average consumption current is 230 mA. 
In the experimental setup 2A peaks were 
measured for as long as 4.5 seconds. Du-
ring this time this amounts to a consump-
tion of 230 mA x 4.5 s = 1035 mAs. If 
setting up the connection only took 1 se-
cond, this would amount to a consumpti-
on of only 250 mA x 1 s = 230 mAs.

GPS module operating modes
The following sections contain examples 
for states encountered in operating GPS 
modules. Of the many power saving modi 
used, only the SiRFaware™ mode is used 
as an example here. The degree of accu-
racy increases with the number of GPS 
channels used, but so does the power con-
sumption. The number of GPS satellites 
which can be reached is limited by the 
curvature of the earth. The latest models 
are able to receive signals from five diffe-
rent satellite systems in parallel. In Euro-
pe, GPS and Glonass are available at pre-
sent, and in the near future Galileo will be 
added to the list.

● 58 mW with GPS
58 mW / 3.8 volts = 15 mA or 70 mA /3.8 
volts = 18.4 mA. A decisive factor to-
wards minimizing the power consumpti-
on consists in reducing the time needed 
for the initial position determination. A-
GPS can provide for a significant reduc-
tion. Developers who use the GPS modu-
les from Fastrax can obtain free access to 
the Fastrax A-GPS server for this purpose. 
In this way they can speed up the positi-
oning process and minimize the power 
consumption of their devices. 

● 500 µA for SiRFaware™
For applications which require frequent 
GPS position updates, the use of SiRFawa-
re™ is to be recommended. This technolo-
gy downloads the ephemeris data in the 
background. At the same time the real 
time clock is synchronized. On average, 
this requires 500 µA of current. This re-
presents a significant saving compared 
with the power consumption without SiR-
Faware™, when positioning takes longer.

● 150 mW with GPS/Glonass
For applications which must supply high-
ly reliable data in critical situations, ener-
gy efficiency is of lower priority. In such 
cases it often makes sense to accept high-

er power consumption. Thus when using 
a combined GPS/Glonass module such 
as the Fastrax IT600, the power con-
sumption increases with the number of 
channels which the module actively uses 
for satellite reception. At the same time, 
the quality of the positioning increases. 
Up to 32 channels can be received in pa-
rallel. During a test conducted in Paris, it 
was possible to receive 21 channels si-
multaneously. As the IT600 can also re-
ceive signals from the Galileo system, the 
32 channels will be exploited to the full 
when this satellite system is put into ope-
ration. Altogether the Fastrax IT600 can 
process signals not only from the Ame-
rican GPS, the Russian Glonass and in 
future from Galileo, but also from the 
Japanese QZSS, Chinese Compass and all 
SBAS systems.  

The selection of the GPS module or 
GNSS module (Global Navigation Satellite 
System), the A-GPS or A-GNSS concept 
and the right energy saving mode all have 
a major influence on the power consump-
tion and the standby time of a tracking 
device. „However, this is anything but tri-
vial, because there is no such thing as the 
right GPS module or one uniquely suit-
able energy saving strategy,“ says Harald 
Naumann.

So before starting to design a device, 
developers should pose themselves a se-
ries of questions: Will a GNSS module that 
supports GPS be sufficient or will a hybrid 
GPS/Glonass/Galileo be necessary? Does 
it make sense to use A-GPS? Will inter-
faces for gyrometers, accelera-tion sen-
sors, pressure sensors, magnetometers or 
speed sensors be useful? Should a suitab-
le prototype be developed first in order to 
test which sensors help most with the po-
sitioning? Is one of the five energy saving 
modes useful, and if so, which? Which 
antennae are most suitable? When ans-
wers to all of these questions have been 
found, the same factors should be consi-
dered for the GSM/GPRS module: Is GSM 
sufficient? Is GPRS necessary? Can USSD 
be implemented to lower energy con-
sumption? How can compliance with 
SAR, the European R&TTE, the American 
FCC and PTCRB, the European ATEX (AT-
mosphère EXplosible) or the Brazilian 
Anatel standards be achieved? Which 
energy supply concept or which battery 
should be used? These complex decision 
making processes can quickly lead deve-
lopers without sufficient knowledge of 
wireless technology astray. The distribu-
tor‘s experienced product and application 
specialists can provide support to help 
designers navigate quickly and safely to 
the final straight.                               ■

 
Power consumption on setting up a connection – current 
peaks over one second, four seconds or longer 

 

GC864-V2: Log into a GSM network

GC864-V2: Receiving an SMS

GC864-V2: SMS transmission
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Linear regulators are often preferred due to their low price, a 
strong argument at high volumes. Whether they are cost effec-
tive is not a question of just the component cost, but rather of 
the energy consumption during the lifetime of operation.

 When the input voltage rises  
above the drop-out threshold a 
linear regulator efficiency will 
continue to drop and waste elec-
trical energy as heat. The losses 
are related to the current and the 
voltage dropped across the regu-
lator. The larger the voltage drop, 
the greater the heat generated. 
This heat has to be managed, usu-
ally by costly heatsinking. Swit-
ching regulators are renowned for 
their efficiency, with well-de- 
signed types achieving upto 97% 
conversion efficiency. With high 
efficiency comes lower losses and 
less heat generation, which in-
turn allows ambient operation to 
85°C.
 

Advantages of efficient 
switching regulators

As soon as the input voltage 
widens, the efficiency starts to de-
cline. Low efficiency translates 
into higher energy losses. Regula-
ting down a voltage of 32V to 5V 
at 1A generates losses of 27W in 
a linear regulator. In the case of 
the Recom switching regulator 
type R-78C this value is reduced 
to 0.7W. 

Stable high efficiency 
with varying load

The Recom 15V/1A regulator 
R-78C15-1.0 has an efficiency of 
94% at 42V input and 96% at 18V 
input, which is just a 2% diffe-
rence, no comparison to the linear 
regulator which remains well 
below 50%. The new R-78C swit-
ching regulator also compares 
very favourably with other brands. 
Comparison tests with competi-
tive 5V/1A switching regulators at 
32V input and varying load put 
the R-78C (fig. 1, blue curve) 
ahead with an efficiency 5-10% 
better than comparable regulators 
(fig. 1, yellow curve). This may 
not seem significant, but the effect 
on losses, particularely in the me-
dium load sector, is substantial 
with the R-78C generating approx. 
40% less losses (fig. 1, red line 
below). 

Noise levels lower  
than expected

Switching regulators are com-
monly assumed to be electrically 
noisy, and are often shunned in 
critical applications. The new Re-

Highly efficient switching regulators save energy, space and cost

Full power without cooling

com R-78C switching regulators 
show that this is no longer the 
case. Noise levels are between 20 
and 40mVpp, depending on the 
model, and  therefore are better 
by a factor 2 than the best compe-
titive product. This was achieved 
by careful design, reducing noise 
peaks with an internal filter and 
by operating at a very high swit-
ching frequency of more than 
400kHz. The R-78C do not require 
additional external filters in most  
applications. By simply applying 
an external 40kHz low-pass filter, 
noise peaks can be further re- 
duced down to 5mVpp. 

High power density – no 
isolation

Measuring 11.6x8.6x10.4mm 
(H x W x D) all R-78C switching 
regulators are very compact and 
the power density is close to 15W/
cm3. All converters are short cir-
cuit and overload protected. They 

Fig. 1: With 32V input and 5V output the new R-78C reaches 88% efficiency 10 
points higher, with 40% reduced losses.

Fig. 2: The ripple of the R-78C is significantly lower than of competitive products, 
thus eliminating the issue of “external filters”.

operate in hiccup-mode until the 
fault is eliminated. The ambient 
temperature is specified between 
–40°C and +85°C, whereby de-
rating has to be observed at the 
upper limit. The thermal overload 
protection switches the converter 
off, until a pre-set temperature li-
mit has been reached.

R-78C-switching regulators are 
EN-60950-1 certified and RoHS 
6/6 compatible. The MTBF calcu-
lated to MIL-HDBK 217F at 25°C 
is 13.3 million hours. Warranty 
extends to 3 years.

High efficiency, low noise, high 
power density of 15 watts/cm3 
and an input of up to 42V puts this 
new product at an advantage to 
standard linear regulators, thus 
increasing the trend toward “ener-
gy saving converters”.              ■
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Connectivity between devices

Interconnecting everything using Wi-Fi
Connectivity between devices has become one of the major ne-
cessities for most embedded systems. The need to quickly and 
cost-effectively connect devices, be it in the automotive, medi-
cal, consumer or industrial sector, has been made possible by 
wireless technology. WLAN (or commonly called Wi-Fi® ) tech-
nology has enabled interconnectivity between devices and also 
to the internet, while technologies like Zigbee, Bluetooth have 
also been used for various wireless applications. 802.11n is the 
latest WLAN standard that is fast replacing legacy WLAN 
(802.11b/g) and even Zigbee and Bluetooth. 

Why Wi-Fi and  
why 802.11n?

Wi-Fi has become the default 
technology to impart standards 
based IP connectivity to devices 
starting from mobile phones to 
medical equipment to your 

household air-conditioner. A sin-
gle internationally accepted 
WLAN protocol suite ensures the 
thousands of devices, made by 
manufacturers all over the world, 
work seamlessly with one ano-
ther. Easy installation of wireless 
infrastructure, minus the costs of 
laying and maintaining physical 

overhead instead of repeating the 
overhead per frame and can also 
use “channel bonding” to create a 
larger bandwidth (40Mhz) chan-
nel by combining to 20 Mhz adja-
cent channels, providing band-
widths of up to 300Mbps using a 
single antenna configuration.  

Networking equipment provi-
ders are moving en-masse to 
802.11n, which is a significant de-
velopment for every manufacturer 
that makes a device to connect to 
a WLAN network. 802.11b/g 
brings down the overall capacity 
of an 802.11n network, so to en-
sure that devices that connect to 
modern WLAN installations do 
not hurt the network performance, 
they have to be 802.11n. In other 
words, 802.11b/g is not future-
proof, while 802.11n is.

cables has made WLAN technolo-
gy even more valuable.

802.11n is the latest WLAN 
protocol that has taken over in the 
wireless world, staging a phase-
out of the previous technologies 
like 802.11b/g. 802.11n supports 
higher data rates and better pow-
er consumption performance. 
This obviously is advantageous 
for applications where higher 
throughputs are required, but is 
also significant for systems wor-
king at low throughputs (such 
devices can quickly transmit data 
and go back to sleep, turning off 
the RF, the primary power consu-
mer, faster than 802.11 b/g can). 
Beyond the faster physical data 
rates, 802.11n has a more efficient 
error correction mechanism, em-
ploys frame aggregation to share 
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Wi-Fi beyond the  
traditional networking 

application

Gone are the days when Wi-Fi  
was considered as the technology 
to wirelessly connect computers 
in an office. Today, Wi-Fi has pe-
netrated multiple new markets 
including consumer, industrial, 
medical and automotive mar-
kets.

Wi-Fi in the  
automotive market

The automobile has become 
more than just a medium of tran-
sit. Passengers in vehicles can 
now connect to media, listen to 
songs, check the internet and 
watch movies with their Wi-Fi 
enabled devices like Tablet PCs or 
laptops, while a “media-farm” in-
side the vehicle can act as the 
server. 

Sensors in high end cars, like 
rear view cameras, tachometers, 
seat belt sensors, acceleration and 
harsh-braking sensors can now be 
interconnected with ease. And 
further to this, all this data can be 
accessed and monitored by any 
fleet management system through 
the internet. 

3G to Wi-Fi converters have 
enabled multiple users to share a 
3G connection inside the vehicle 
using their Wi-Fi enabled devi-
ces. 

Wi-Fi can be designed to consume 
very low power, such devices are 
typically battery operated.

Wi-Fi for  
consumer applications

Wi-Fi is the right connectivity 
target for home appliances. Want 
to switch on the AC by sending a 
command from your smart-phone 
through the internet before re-
aching home? Want to stream a 
movie from your Tablet PC or  
phone to your widescreen TV? Wi-
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Wi-Fi in the  
medical market

Today’s hospitals are increasin-
gly turning mobile. Expensive 
equipment are shared and moved 
from one place to another. Wi-Fi 
enabled equipments log patient 
data like blood-pressure, heart ra-
te, body temperature and stream 
the data wirelessly across the Wi-
Fi installation of the hospital to a 
doctor, who can monitor these 
real time signals using a Tablet PC 
or a hand held device. Critically ill 
or elderly patients are monitored 
24x7 from even outside the hospi-
tal using a secure IP network, and 
appropriate alarms can be genera-
ted. Fall-susceptible patients can 
be located inside the hospital 
using Wi-Fi locationing engines, 
while traditional GPS fails in  
indoor environments. Because 
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tions. The advantage of Wi-Fi 
over other wireless technologies 
in the field (such as Zigbee) is the 
accessibility of real time energy 
data from the site of consumpti-
on, by any secure device connec-
ted to the internet. Such IP con-
nectivity has never been offered 
by traditional Zigbee installa-
tions. 

Wi-Fi has opened the doors to 
unprecedented levels of monito-
ring, adapting to peak load con-
ditions and automated consump-
tion regulation. Data from multi-
ple geographical points can now 
be aggregated at a central server, 
leading to the realization of a true 
smart grid where load balancing 
and consumption efficiency mea-
sures are taken on holistic, aggre-
gated data.
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Fi is the solution that enables such 
applications. The high throughput, 
and zero-configuration, one click 
connectivity makes user operation 
hassle free. The latest peer-to-peer 
form of Wi-Fi, called Wi-Fi Direct™ 
makes it possible to connect two 
devices together, without any ac-
cess point or router in between. 
Using such technology, a wireless 
digital camera can display photos 
on the TV or on a digital photo 
frame, while a set of wireless spea-
kers can play music from your 
phone, much like Bluetooth does, 
but only at much lower data rates 
and ranges.  

Wi-Fi for smart energy

Wi-Fi is gaining significant 
traction in smart energy applica-

System architecture for 
Wi-Fi enabled devices

Wi-Fi modules can connect to 
the internet using standard WLAN 
equipment. Data from sensors 
and peripherals can be accessed 
through the IP network for moni-
toring purposes, while the Wi-Fi 
enabled host can be controlled 
remotely using a mobile device. 
Wi-Fi  modules or chipsets come 
with standard interfaces like SPI, 
SDIO, UART or USB. Different in-
terfaces provide different through-
puts. For example, an SDIO inter-

face can provide throughputs of 
the order of 40 Mbps using 20 
Mhz wide 802.11n channels, while 
SPI and UART can provide 10 
Mbps and 3 Mbps of application 
throughputs respectively. These 
are illustrative numbers and actu-
al performance can vary across 
systems depending on the clock 
frequency used for data transfer, 
controller capacity to process the 
data etc. 

In terms of software integra-
tion, manufacturers provide fully 
integrated solutions so that the 
Host controller needs only to write 
the top-level applications with-
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out worrying about Wi-Fi imple-
mentation. There is flexibility  
to use a third party TCP/IP stack 
also.

Design choices

Higher performance requires 
stronger Host controllers. SDIO 
based Wi-Fi modules are usually 
controlled by 32-bit controllers 
with an embedded OS, and pro-
vide higher throughputs of 40 
Mbps or more. Such performan-
ces are required for high quality 
media streaming applications. SPI 
based modules can be controlled 
by 16-bit or 32-bit controllers, 
while an OS is not indispensable. 

UART based modules are usually 
very easy to integrate and even an 
8-bit controller would suffice. 
Such systems can be used for low 
throughput applications like in-
dustrial wireless sensors. Target 
cost of the final system, the com-
plexity of the final application, 
power consumption requirements 
are other important determinants 
of the Host controller and the Wi-
Fi module or chipset.

Redpine Signals’  
802.11n Solutions for  

Embedded Systems

Wi-Fi is soon becoming the all 
pervading connectivity solution to 

become one single standard on 
which every conceivable device 
inter-works and connects to every 
other device through the vast IP 
network of the world. Theoreti-
cally, every single home, enterpri-
se or industrial device can have its 
own IP address and become an 
integral part of the World Wide 
Web. 

One of the first companies to 
roll out 802.11n chipsets and mo-
dules into the connectivity mar-
ket,  Redpine Signals provides 
solutions for all applications like 
media streaming, sensors, moni-
toring and all market segments 
like medical, industrial and con-
sumer. The Connect-io-n™ line 

Wi-Fi modules can be used with 
a wide range of Hosts from 8-bit 
to 32-bit controllers. They provide 
a high level of hardware and soft-
ware integration with inbuilt an-
tenna, RF/PA and TCP/IP stack 
and enables a developer to direct-
ly develop applications on the 
Host without worrying about im-
plementing Wi-Fi. nLink™ repre-
sents the high-performance Wi-Fi 
product line of Redpine Signals 
and provide throughputs up to 40 
Mbps for media applications.   ■

A second chance for Near Field Communication

There’s life in the old dog yet
The NFC (Near Field Communication) standard is already nine 
years old. At the time of its launch there was a non-stop flood 
of ideas about the functions mobiles would be able to offer, 
from acting as keys and wallets to ID. Up to now, not much has 
happened but now these – and many more – functions are 
actually going to become reality. 

It is rumoured that Apple is going 
to incorporate NFC chips into the 
next iPhone and that Google will 
install the chip in its new Nexus 
S. As reference mobiles for all de-
velopers who write Android pro-
grams, this will give NFC a signi-
ficant boost. Analysts from Juni-
per Research estimate that, over 
the next year, every fifth mobile 
will be an NFC device; NXP anti-
cipates 70 million NFC mobiles in 
2011 alone. 

NFC is a transmission stan-
dard for the contactless transfer 
of data over a few centimetres. It 
operates in the 13.56 MHz fre-
quency range with a maximum 
data rate of 424 kBit/s. NFC tech-
nology is standardised in ac-
cordance with ISO 14443, 18092, 
21481 ECMA 340, 352, 356, 362 
or ETSI TS 102 190. 

There are three modes avail-
able which can be selected accor-
ding to the requirements of the 
application: In reader/writer  
mode, the device equipped with 

the NFC chip, e.g. the mobile, 
functions purely as an RFID read/
write device. It reads or writes to 
passive transponders which com-
ply with ISO18000-3 Mod1, ISO-
14443A/ B/C or ISO15693. This 
mode is used to retrieve informa-
tion which is stored in a tag.

In card emulation mode, the 
NFC device is recognised as a 
transponder. By recording and au-
tomatically responding to signals, 
a mobile can be used to unlock a 

car, as an access card, to pay in 
the supermarket or to buy tickets 
in buses or on trains. 

When two NFC devices ac-
tively communicate with each 
other, this is known as the peer-
to-peer mode. Simply by holding 
two devices next to each other, 
users can exchange contacts, 
links, photos or music files with-
out any further clicks. It is even 
possible to play a game together 
on both devices. This is also pos-
sible more easily, quickly and 
energy efficiently using two  

Bluetooth-compatible devices, 
but an NFC-based connection is 
considerably more secure and 
cheaper.

NFC components

STMicroelectronics offers two 
NFC components: With an SPI 
and UART interface, the IC CR-
95HF transceiver only supports 
the reader/writer mode. The data 
rate varies depending on the ISO/
IEC standard. With ISO 14443 A 
and B, a maximum gross data 
rate of 424 Kbps can be achieved, 
with ISO 18092 424 Kbps is pos-
sible and with ISO 15693 just 52 
Kbps. However, the read range is 
the greatest with ISO15693. This 
makes this IC transceiver ideal 
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With a µController, a CR2032 

battery and a sensor (e.g. tempe-
rature sensor), the ST21NFCA is 
ideal for use as a data logger. The 
µController reads the temperature 
data of the sensor and writes it via 
the I²C interface into the memory 
of the dual interface EEPROM. An 
RFID reader can then read this on 
request. This passive data transfer 
has the advantage that the stored 
data cannot just be read when 
there is power to the memory, as 
is usually the case, but also when 
the data logger is switched off or 
there is no power supply. The 
RFID antenna can be placed di-
rectly on the PCB. 

Should there be insufficient 
space for this, then the antenna 
can also be realised by an induc-
tor. In addition to a program for 
the dimensioning of the antenna, 
STMicroelectronics also provides 
application notes for the antenna 
design. Such a design permits the 
convenient and reliable recording 
of temperatures during the trans-
port of blood supplies or food. If 
other sensors are connected, other 
physical values such as pressure 
or vibrations can be measured 
and recorded. 

The applications  
of tomorrow …

Concepts such as cashless pay-
ment, access control and immobi-
lisers using wireless technology 
are sufficiently well known. The 

renewed popularity of NFC tech-
nology is also encouraging the 
development of new ideas. For 
example, BMW is working on a 
solution where, when the driver 
is identified using an NFC device, 
the car will not only unlock itself 
and disarm the immobiliser, but 
also automatically adjust the seat 
position, mirror, radio station and 
the pairing of the Bluetooth hands-
free device.

Google has chosen to focus the 
theme of a ‘smart home’ with An-
droid. Here smartphones and tab-
lets recognise and communicate 
with devices in the household via 
wireless technologies – in effect 
like a universal remote control for 
the entire home. From Version 
2.3, Android already supports 
NFC.

Other NFC applications are 
described by the NFC Forum, an 
association comprising manufac-
turers of mobile phones, semi-
conductors and consumer elec-
tronics as well as other interested 
companies. Members include  
Microsoft, NEC, Nokia, NTT Do-
como, Renesas Electronics, Sam-
sung, Sony, MasterCard and Visa. 
They promote the so-called 
‘smart poster’ where NFC chips 
in reader/writer mode are integ-
rated into a poster, billboard, the 
page of a magazine or even three-
dimensional items. When an 
NFC device is held close to the 
tag, it reads the information 
stored there, perhaps a website 

for applications such as access 
control and time-recording sys-
tems.

The ST21NFCA system-on-chip 
(SoC) solution from STMicroelec-
tronics contains all the hardware 
and software for a complete NFC 
system and supports all three  
modes. In addition to the stan-
dards which also support the CR-
95HF, ECMA340 (NFCIP-1) and 
FeliCaTM also complement the 
NFC microcontroller. An I²C or 
SPI interface is available for con-
necting the component with a 
host processor. The single-wire 
protocol (SWP) interface provides 
the connection with a universal 
integrated circuit card (UICC).

For example, using parameter 
settings, the SoC enables filling 
quantities to be regulated or tem-
perature and mixing ratios to be 
set for industrial coffee machines, 
firmware updates to be installed 
from TVs, devices to be calibrated 
or POS terminals to be protected 
against misuse via product activa-
tion. All these applications can be 
provided with an RFID reader or 
an NFC device in combination 
with the dual interface EEPROM. 

In addition to the passive HF 
interface as per ISO15693, the IC 
transponder has a standard I²C 
interface for communication with 
a µController. The memory capa-
city is 64 Kbits and it has a unique 
ID with 64 bits. For security, the 
component offers 32-bit password 
protection.

address for buying tickets on a 
concert poster, the day’s menu 
with the option to place an order 
on a restaurant menu or special 
offers on display in a shop. 

… and today

In reality, only isolated NFC 
offers are available at the moment. 
Deutsche Bahn is currently trial-
ling its Touch&Travel NFC ticke-
ting system. Before and after their 
journey, the passenger scans their 
mobile at a reader in the station. 
Deutsche Bahn then calculates 
the route travelled and the ticket 
price which is deducted from the 
account specified by the custo-
mer. NFC ticket purchasing at  
Hanau near Frankfurt or paying at 
the Metro ticket office are still in 
the test phase. 

The unanimous opinion: Tech-
nically, the system functions 
smoothly, customer feedback is 
positive – all that is missing are 
the NFC mobiles. 

But it seems that this is all 
about to change: It is not only 
Google and Apple that are turning 
to short-range wireless technolo-
gy; at this year’s Mobile World 
Congress, almost all the manufac-
turers announced the installation 
of wireless technology and the 
mobile operators currently agree 
on uniform NFC standards. So the 
signs are good that this time round 
that NFC won’t just be a flash in 
the pan!                                  ■
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 in focus  Wireless
Lots of potential applications

Bright future for ultra low power RF
Currently in its infancy, the 
short-range RF sector is set to 
boom. And the catalyst for 
this expansion will be ultra 
low power technology.   

Ultra low power (ULP) wireless 
applications are set to increase 
dramatically. According to ana-
lysts ABI Research, for example, 
the wireless sensor network 
(WSN) chips market grew by 
300 percent in 2010. And the  
same company forecasts that no 
less than 467 million healthcare 
and personal fitness devices 
using ULP chips will ship in 
2016. 

ULP wireless connectivity can 
be added to any portable electro-
nic product or equipment fea-
turing embedded electronics, 
from tiny medical and fitness 
sensors, to cell phones, PCs,  

machine tools, cars and virtually 
everything in between. Tiny ULP 
transceivers can bestow the  
ability to communicate with 
thousands of other devices di-
rectly or as part of a network – 
dramatically increasing a pro-
duct’s usefulness.

Yet, for the majority of engi-
neers, RF design remains a black 
art. But while RF design is not 
trivial – with some assistance 
from the chip supplier and a de-
cent development kit – it’s not 
beyond the design skills of a com-
petent engineer. 

But what are these chips and 
how do they operate? Let’s take 
a closer look.

Low duty cycle,  
low power consumption

ULP wireless technology dif-
fers from so-called low power, 
short-range radios such as Blue-
tooth technology (now called 
Classic Bluetooth to differentiate 
it from the recently released Blu-
etooth v4.0 which includes ultra 
low power Bluetooth low energy 
technology) in that it requires si-
gnificantly less power to operate. 
This dramatically increases the 
opportunity to add a wireless link 
to even the most compact port-
able electronic device. 

The relatively high power de-
mand of Classic Bluetooth – even 
for transmission of modest vo-

lumes of user data – dictates  
an almost exclusive use of  

rechargeable batteries.  
This power requirement  
means that Classic  
Bluetooth is not a good 
wireless solution for 
‘low bandwidth – long 
lifetime’ applications 
and it’s typically used 
for periods of intense 

activity when frequent 
battery charging is not 

too inconvenient. (Note: 
There are some highly specia-

lised Classic Bluetooth applica-
tions that can run on lower capa-
city primary batteries.)

Unlike other wireless technolo-
gies like Wi-Fi and Bluetooth wi-
reless technology, ULP transcei-
vers are designed to run from 
batteries of modest capacity such 
as coin cells (for example, the 
CR2032 or CR2025 type). 

Typical applications are based 
on compact sensors, for example 
a heart rate monitor (HRM). To 
track pulse and display the infor-
mation on a wristwatch only re-

quires the transceiver in 
the HRM to send small 
quantities of data (typically 
a few bits) infrequently 
(i.e. once every few se-
conds to a few times per 
second at most). Duty cyc-
les of 0.25 percent are com-

mon with the transceiver spen-
ding much of the time in a low 
energy consumption sleep state. 

The duty cycle is minimised 
because the transceiver wakes up 
quickly, sends a relatively high-
bandwidth “burst” of data (at a 
rate of up to 1 or 2 Mbps), before 
immediately returning to sleep. 

The combination of very low 
duty cycle and the incredible ef-
ficiency of today’s silicon radios is 
the secret behind the technology’s 
ULP performance. 

During the short period of ac-
tivity, the transceivers operate at 
peak currents of just tens of milli-
amps. Nordic Semiconductor’s 
nRF24LE1 2.4GHz transceiver,  
for example, features a peak trans-
mission current of 11.1mA (at 
0dBm output power) and peak 
receive current of 13.3mA (at 
2Mbps). Thereafter the chip re-
turns to sleep state, drawing just 
a nanoamps. Because transmit/
receive time is so short, the ave-
rage current consumption over 
the long term is just tens of mic-
roamps.

Diverse applications

The sheer diversity of potential 
applications for ULP wireless 
technology is remarkable. It has 
already made inroads into the 
sports, health, entertainment, PC 
peripherals, remote control, ga-
ming, mobile phone accessories, 
home automation and industrial 
control sectors, and will spread  
to many others in the coming  
years. 

In simple terms, wireless con-
nectivity requires a radio, soft-
ware code to control communica-
tion (“protocol”) and an applica-
tion processor (with its own 
code, that supervises the specific 
application). How these elements 
are implemented affects the  
efficiency, size and cost of the  
wireless system.

Until recently, the sector was 
dominated by proprietary solu-
tions (i.e. one that uses technolo-
gy owned by a single company) 
primarily because the semicon-

 

Figures 1a and b: Nordic’s 
µBlue nRF8001 is the 
company’s Bluetooth low 
energy chip and has been 
selected by Casio for its 
G-SHOCK Bluetooth  
low energy watch
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 in focus  Wireless

hardly extends beyond the USB 
port of the host computer. (See 
figure 2.)

The demand  
for interoperability

As ULP wireless has diversi-
fied into more applications, the 
lack of interoperability has star-
ted to become a problem for so-
me OEMs. The success of Blue-
tooth wireless technology has 
demonstrated the huge benefits 
of establishing a wireless “eco-
system” where products from 
different manufacturers can 
seamlessly connect.

Nordic and its design partner 
ANT Wireless of Cochrane, Cana-
da, have addressed the interope-
rability demand to a certain extent 
with a combination of Nordic’s 
radio expertise and ANT’s ANT+ 
software and managed network 
product.

Running on Nordic’s nRF-
24AP2 – integrating a 2.4GHz ULP 
transceiver, ANT wireless proto-
col and high-quality microcontrol-
ler/processor interface in a single 
chip – ANT+ technology is super-
vised by an alliance of nearly 400 
companies and has been adopted 
as a de facto standard by manu-
facturers such as Garmin and Trek 
in the cycling sector. (In fact, ma-

ductor vendors were able to opti-
mise the silicon and protocol wit-
hout the encumbrance of the ad-
ditional overhead required for the 
assured interoperability typical of 
a standards-based solution.

The result was a more efficient 
solution with lower power con-
sumption and reduced cost – the 
two critical factors for companies 
searching for the best ULP wire-
less solution. So-called “ultra-low 
power” wireless technologies 
such as ZigBee, while offering 
impressive performance, couldn’t 
compete with the power con-
sumption of the best of the pro-
prietary offerings.

Nordic, for example, has had 
good success supplying its pro-
prietary nRF24LE1 to the wire-
less desktop peripherals market 
(mice and keyboards). The nRF-
24LE1 comprises a 2.4GHz ULP 
transceiver, Gazell™ protocol in 
flash or one time programmable 
(OTP) memory and an enhanced 
8-bit microcontroller all on a sin-
gle chip. This chip measures just 
5 by 5mm – allowing it to fit into 
even the smallest of wireless  
mice designs. 

The other end of the link is 
completed by an nRF24LU1+ 
which allows PC peripheral  
manufacturers to make tiny USB 
dongles whose physical profile 

ny of the riders in the 2011 Tour 
de France used wireless perfor-
mance sensors linked to bike com-
puters powered by Nordic chips 
and ANT software.)

And, recently, in addition to 
Nordic Semiconductor, another 
semiconductor company has star-
ted to offer ANT chips offering 
customers a multi-vendor envi-
ronment.  

However, the Holy Grail for in-
teroperable ULP wireless techno-
logy promoters is to emulate the 
success that Bluetooth wireless 
technology has had in the low po-
wer RF sector.

Extending  
Bluetooth

That ambition is now set to 
become reality because the cus-
todian of Bluetooth wireless tech-
nology, the Bluetooth Special 
Interest Group (SIG), has now 
ratified a version that can ope-
rate from coin cell batteries. So-
called Bluetooth low energy (a 
hallmark feature of the latest re-
lease of Bluetooth wireless tech-
nology, Version 4.0) has been 
designed to allow sensors and 
other peripherals devices to com-
municate with each other and 
products such as the next gene-
ration of mobile phones.

Semiconductor vendors are 
now shipping Bluetooth low ener-
gy chips. For its part, Nordic – 
which played a significant role in 
the development of the specifica-
tion, donating its extensive ULP 
wireless design heritage to the 
technology – has released the first 
in its µBlue™ Series of Bluetooth 
low energy chips. The nRF8001 is 
a complete Bluetooth low energy 
solution in a 32-pin 5 by 5mm 
QFN package incorporating a ful-
ly embedded radio, link control-
ler, and host subsystem. The chip 
is suitable for watches, sensors 
and remote controls among other 
applications. Casio’s recently re-
leased G-SHOCK Bluetooth Low 
Energy Watch uses this chip. (See 
Figures 1a and b.)

The Bluetooth SIG’s stated in-
tention is to release Profiles for 
Bluetooth low energy, including 
Personal User Interface Devices 
(PUID) (such as watches), Re-
mote Control, Proximity Alarm, 
Battery Status and Heart Rate, in 
the next several months. Other 
health and fitness monitoring 
profiles such as blood-glucose 
and -pressure, cycle cadence and 
cycle crank power will follow. 

Bluetooth v4.0 chips are also 
becoming available. Devices such 
as mobile phones should start to 
incorporate these chips as a re-
placement for the current genera-
tion of Bluetooth wireless tech-
nology. Once that happens, the 
full potential of this exciting new 
technology will start to be rea-
lised because the ULP wireless-
powered devices will be able to 
link directly with the huge Blue-
tooth ecosystem.  

As Nordic Semiconductor’s 
CEO, Svenn-Tore Larsen, puts it: 
“Once designers have an inex-
pensive way to add an interope-
rable wireless link to anything 
that’s battery powered, even de-
vices with the smallest batteries, 
the application potential is vast. 
Designers will come up with 
thousands of ways to use that  
link.”                                     ■

Figure 2: The nRF24LU1+ allows PC peripheral manufacturers to make tiny USB dongles with a physical profile  
that hardly extends beyond the USB port of the host computer

Further Information:
Nordic Semiconductor
Thomas Embla Bonnerud
Product Manager Ultra Low Power  
Wireless
www.nordicsemi.com
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Communication within short distances

The Bluetooth history
King Harald “Bluetooth” (Blåtand) Gormsson was a viking born 
around the year 940 in today’s north Germany. King Harald uni-
ted warring fractions in Denmark and parts of Norway, Germany 
and England and christianised Denmark. King Harald “Blue-
tooth” Gormsson was killed by his son in 986 or 987. So this is 
the historical background to the name Bluetooth we all know 
today, the unified technology for short range communication. 
Just one question remains: Which technology will kill today’s 
Bluetooth? 

1998

The Bluetooth technology is intro-
duced to the market and the Blue-
tooth SIG (Special Interest Group) 
is formed. The founding compa-
nies are Ericsson, IBM, Intel, No-
kia and Toshiba. 

1999

3Com, Lucent, Microsoft, and Mo-
torola joined the SIG promoter 
group. Bluetooth specification 1.0 
is released

2000

The first mobile phone with Blue-
tooth.

2002

Over 500 Bluetooth qualified pro-
ducts. IEEE 802.15.1 is approved 
and conforms to Bluetooth.

2003

Specification 1.2 is adopted. Over 
1 million Bluetooth enabled pro-
ducts are shipped every week. 

2004 

Bluetooth Core Specification 2.0 
with EDR (Enhanced Data Rate) 
is adopted. Product shipments 
are over 3 million units per 
week.

2005

Rutronik launches the Wireless 
Competence Centre with more 
than 8 years Bluetooth expe- 
rience. The Bluetooth SIG has 

over 4000 members. Product ship-
ments have passed 5 million chip-
sets per week.

2006

The installed base of Bluetooth 
enabled devices passes 1 milliard 
(1000000000) units. Product ship-
ments pass 10 million devices per 
week.

2008

10 year anniversary of the Blue-
tooth technology. Over 10000 
members in the Bluetooth SIG.

2009 

Version 3.0 HS (High Speed) of 
the Bluetooth Core Specification 
is adopted.

2010

Bluetooth Core Specification ver-
sion 4.0 LE (Low Energy) is ad-
opted. This opens new markets 
for the Bluetooth technology be-
cause products can run on small 
batteries for a very long time 
now. Nordic Semiconductor Blue-
tooth qualified the first products 
in the µBlue™ family of Bluetooth 
LE products. Over 3500 new pro-
ducts were Bluetooth qualified 

Before 1996 

companies like Ericsson (MC-
Link), Intel (Biz-RF) and Nokia 
(Low Power-RF) had their own 
ideas about how to connect wire-
less peripherals to mobile phones 
and PC’s. 

1996/1997 

First plans about a local wireless 
technology are made with the aim 
to create a standard to guarantee 
the compatibility between diffe-
rent manufacturers. Market driver 
is the mobile communications  
industry.

 in focus  Wireless
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which is strong enough to kill  
Bluetooth?

WLAN (IEEE 802.11) is not 
competing with the standard 
speed of Bluetooth. Fewer chan-
nels can be used at the same 
time, because one channel blocks 
almost 30% of the available 
band. WLAN is preferred if high 
data speed is needed or if the de-
vice should connect to the inter-
net over an access point. WLAN 
is no real threat against the Blue-
tooth market.

ZigBee™ (IEEE 802.15.4) is 
competing with Bluetooth LE in 
areas like sensor networks, re-
mote controls and AMR. ZigBee 
can be used in very big mesh-
networks, Bluetooth is a master-
slave network with one master 
and up to seven slaves. Another 
advantage is that ZigBee can be 
used in the 868 MHz and 915 
MHz open ISM bands in addition 
to the 2,4 GHz band. Lower fre-
quency normally gives longer 
range and lower data rate and is 
also an advantage if the commu-
nication link needs to through 
walls or ceilings. The disadvan-
tage is that it’s only one channel 
available in the 868 MHz band in 
Europe and the data rate over the 
air is only 20 kbps. DSSS modu-
lation is used on 2,4 GHz, this 
takes more bandwidth compared 
to Bluetooth (FHSS modulation). 
ZigBee can use not more than 20 
channels on 2,4 GHz compared 

during the year. More than 13000 
member companies in the Blue-
tooth SIG.

2011 

Apple and Nordic Semiconductor 
join the Bluetooth SIG Board of 
Directors.

Since 2011 

Bluetooth LE is designed into mo-
bile phones, laptops and other 
handheld products. This opens 
the market for different types of 
very low power sensors built with 
Bluetooth chips and modules.

Sensors with long battery life-
time are used in health and fitness 
products, medical devices, remote 
controls and wrist watches. Blue-
tooth LE will be included in new 
Bluetooth chips and mobile pho-
nes, laptops and PDAs. Users have 
their host or master for “free”, 
they don’t have to add any hard-
ware to their device, they just 
have to search for the sensor and 
make a connection. Therefore, al-
most everyone will have a Blue-
tooth LE enabled device in a few 
years.

Who kills Bluetooth (IEEE 
802.15.1)?

The Viking “Bluetooth” was 
killed by his son. Today, many 
wireless technologies are compe-
ting with Bluetooth. Is there one, 

to 79 channels for Bluetooth. The 
number of supporters also speaks 
in favour of Bluetooth: The Zig-
Bee Alliance has about 400 mem-
ber companies compared to 
about 13000 member companies 
in the Bluetooth SIG. So, ZigBee 
isn’t a threat against Bluetooth 
neither.

WBAN (Wireless Body Area 
Network, IEEE 802.15.6)

The IEEE 802.15 Task Group 6 
was formed in 2007 to develop a 
communication standard opti-
mized for low power devices and 
operations on, in or around the 
human body (but not limited to 
humans) to serve a variety of ap-
plications including medical, con-
sumer electronics, personal enter-
tainment and others. The group 
have not released any standard 
and very little information about 
the work can be found. Therefore, 
this is no threat against Bluetooth 
LE at all.

ANT™ was born out of the need 
to develop the very lowest availa-
ble power solution for Nike’s foot 
pod to watch communication. It 
is a 2.4GHz practical wireless net-
working protocol and embedded 
system solution specifically de-
signed for wireless sensor net-
works (WSN). ANT is available in 
compact single-chip network pro-
cessor format with integrated 
2.4GHz RF transceiver and em-
bedded ANT protocol from Nordic 

Semiconductor. The ANT+ pro-
tocol is used in many sport and 
fitness products. About 400 com-
panies are members of the ANT+ 
Alliance. It is no real threat against 
Bluetooth LE altogether, but it is 
a competing solution for the low 
energy market. 

Proprietary protocols

The “Gazell” protocol from 
Nordic Semiconductor is used in 
many wireless mouse’s and key-
boards and is also the first choice 
for manufacturers of remote con-
trollers, who like to replace infra-
red with wireless. Gazelle has 
been on the market for a long 
time and is a strong competitor 
to Bluetooth LE in consumer pro-
ducts. But Gazelle is not the only 
one, most of the suppliers have 
their own proprietary protocols, 
which are free to use without any 
“membership” costs. If the de-
vice doesn’t need to communica-
te with a “standard” protocol for 
communication with devices of 
other suppliers, the free protocols 
are in most cases the best 
choice. 

Who kills  
today’s Bluetooth?

As there is no other standard 
which offers as much possibilities 
for such a wide range of applica-
tions, Bluetooth is not going to be 
killed by other technologies in the 
near future.                              ■

Panasonic Industrial Europe GmbH
Hans-Pinsel-Str. 2
D-85540 Haar

http:// industrial.panasonic.com/eu/

Bluetooth
Bluetooth Low Energy

Wireless M-Bus
Mesh Networking

IEEE 802.15.4
Customised Solutions

RF MODULESWIRELESS MODULES
Leaf the cable.
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Human-machine interface

Family Concept Solution  
for variable visualisations
Human perception is most strongly influenced by sight – which 
is why the spotlight is on visualisation in the most varied of 
applications. 

 in focus  Embedded

Currently, the development of 
new technologies is accelerating 
with brilliant colours and sharp, 
focused images increasingly be-
coming a sales criterion. Suppliers 

are therefore faced with the chal-
lenge of equipping their existing 
applications with state-of-the-art 
displays. Low costs and short de-
velopment times are therefore a 
must. A family concept with turn-
key kit solutions fulfils both the 
technological and commercial re-
quirements.

Two contrary approaches can 
be used to achieve this: The first 
is platform-independent and 
therefore extremely flexible. Dis-
plays specially developed for this 
are configured for the same ex-
panded temperature range and 
the same power supply across all 
displays. Thanks to the standar-
dised interface, these are therefore 

both pin and electrically compa-
tible and the customer has the 
choice whether to replace or ex-
pand each display diagonal with 
another from the same series. And 

to do this: Simply reconnect and 
it’s all done, no other hardware 
changes are required. The dis-
plays can equally be used for RGB 
applications as for MCU applica-
tions and can be connected to 
practically any existing board. A 
touchscreen as well as the appro-
priate controller as chip or fi- 
nished hardware is also available 
for each display.

Made-to-measure  
off the rack

The second approach follows 
the motto: ‚Plug and Play’. It 
comprises a turnkey solution 
consisting of a display plus a 

cable set specially adapted for 
the system, a control board as 
well as the necessary software 
with timing parameters for the 
display. Such a kit solution can 
also be configured to support a 
number of wireless technologies, 
e.g. WLAN for network connec-
tivity, RFID for access control or 
identification applications, Blue-

tooth or proprietary wireless 
sticks, GSM or GPS. Not only do 
companies save on their own de-
velopment, something which is 
always an important argument 
when low volumes are involved, 
but they also benefit from an ex-
tremely short time until market 
readiness. We have preconfi- 
gured solutions at hand which 
we have evaluated based on ma-
ny customer enquiries and our 
experience,” explains Tobias Zil-
ly, Technical Support Engineer 
for Displays & Boards at Rutronik. 
“Despite this, we consult exten-
sively with the customer at the 
beginning of each project in order 
to fulfil the individual require-

ments of each application. Often 
only minor adjustments are re-
quired, allowing us to keep the 
development time very short.” In 
this way, investment in evalua-
tion, development, the test phase 
and development of prototypes is 
as low as possible. However, to 
ensure that this is not at the ex-
pense of quality, Rutronik con-

centrates on high-
quality components 
from selected ma-
nufacturers. In ad-
dition, the engineers 
check all data sheets 
to ensure that all  
individual compo-
nents are optimally 
coordinated with 
each other. Market-
specific factors are 
also incorporated, 
e.g. the required cer-
tifications. “How-
ever, in addition to 
technical data, other 
factors such as ma-
nufacturing quality, 
delivery reliability 
of the manufacturer, 
its product strategy 
or availability also 
play a role in the se-
lection of compo-
nents. Our wide 
experience gained 
from many custo-

mer projects has stood us in good 
stead in this respect,” says Dis-
plays & Boards expert Zilly. 

Full flexibility

Flexibility is one of the main 
advantages of this concept. 
Within a turnkey solution, sizes 
of 3.5“ to 7“ as well as RGB and 
MCU interfaces can be realised. 
The MCU models may replace 
existing passive displays which 
no longer achieve the desired 
performance. The optical perfor-
mance is therefore significantly 
increased, but the proven control 
technology remains untouched. 
Even the transition to TFT dis-



‘Plug and Play’ motto.“ For in-
dustrial customers, such a solu-
tion could comprise a Tianma 
10.4“ display TM104SDH03 LED 
and a D3003-S1 board from Fujit-
su. All the cables required for this 
are adapted and specifically ma-
nufactured according to the 
customer’s specifications. The 
display combines a 50,000-hour 
LED backlight lifetime with a 
converter integrated into a piece 
of hardware. This eliminates the 
need for separate mounting 
points for the converter as well 
as the additional backlight cable 
required for this. 

The D3003-S1 board in mITX 
format offers many approaches 
and connectivity options for the 
greatest possible creative free-
dom. In addition to the opportu-
nity to use MSATA flash memory 
from Apacer as the data carrier, 
the platform is fitted with a new-
est generation Atom processor 

plays will be smooth and cost-
effective in this way. Smaller 
software adjustments to the exis-
ting application, such as the im-
port of the display initialisation 
as well as its parameter transfer 
are quick and easy to implement. 
Different wireless technologies or 
performance scaling of the con-
trol can also be handled in ad-
vance so that customers can con-
centrate on other development 
priorities, such as the adaptation 
and programming of software or 
housing design. 

‘All-inclusive’  
kit solutions

“Special requirements outside 
the small sizes of 3.5“ to 7“ are 
fulfilled with turnkey display so-
lutions which function indepen-
dently of the family concept,” 
explains Zilly. “These are also 
designed in accordance with the 
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Key Features

•	 Transceiver	IC	for	contactless	applications.

•	 Manages	the	frame	coding	and	decoding	in	
Reader	mode	for		standard	applications	such	
as	NFC,	proximity	and	vicinity	standards.

•	 Embeds	the	Analog	Front	End	for	13.56MHz	
Air	Interface

•	 Supports	ISO/IEC	14443A	and	B,	ISO/IEC	
15693(single	or	double	subcarrier	and	ISO/
IEC	18092	protocols

 Contactless Transceiver CR95HF -
13.56 MHz multi-protocol contactless transceiver

 IC with SPI and UART serial access

Application	Overview

and an LVDS port. A riser card 
provides even more expansion 
slots. The combination of the Fu-
jitsu board with the Tianma dis-
play thus offers great flexibility 
with mid-range performance and 
low energy consumption. If the 
performance requirements are 
higher, the Fujitsu D3003-S3 can 
be selected with a dualcore Atom 
CPU. “The broad portfolio com-
prising several manufacturers 
guarantees that we can offer the 
appropriate hardware for every 
customer and every application,” 
says Zilly.

 Moreover, the customer can 
also select additional compo-
nents, for example one of the 
touch variants from Hantouch, 
an additional bar of RAM from 
Swissbit or a data carrier suitable 
for its application such as a hard 
disk, SSD, USB stick or CF card. 
Rutronik has stored such kits, 
e.g. for industrial and medical 

applications, in a database-based 
system. “Each individual one is 
tested and corresponds to the ap-
plicable industry standards. This 
gives the opportunity to draw on 
many preconfigured solutions,” 
explains Zilly. “Most individual 
customer requirements can be 
fulfilled cost-effectively, efficient-
ly and quickly with just minor 
adaptations.“ The data sheets for 
all the components are cross-
checked to ensure that the indi-
vidual components are perfectly 
suited to each other. Market-spe-
cific factors, such as component 
certifications, are also taken into 
account. All this ensures that the 
customer receives a perfectly 
customised turnkey solution. Not 
only does this enable them to be-
nefit from a shorter wait for mar-
ket readiness but also from plan-
ning reliability, flexibility of de-
sign and concentration on pur-
chasing.                              ■
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 in focus  Microcontroller
System-on-chip instead of stand alone transceiver

MCUs go wireless
Anyone wanting to expand an existing device to include wire-
less technology usually connects a transceiver to the microcon-
troller. It sounds simple, but it isn’t. It requires recalculations 
regarding cost, quality and risk ratings, development and logis-
tics costs increase and the reliability of the device often drops. 
Reason enough to consider a microcontroller with integrated 
transceiver. Many MCU manufacturers have already responded 
to the wireless trend and the growing demand for transceivers, 
supplying their chips with different wireless peripherals.

ned. Through the integ-
ration of data flash, 
Window Watchdog, a 
real-time clock, tem-
perature sensor, low-
tolerance oscillator 
and safety functions 
for self-diagnosis, the 
RL78 series facilitates 
compact hardware designs 
with a small footprint. 

An even better power balance 
is provided by small, 8-bit micro-
controllers, most of which com-
prise not much more than a few 
AD converters and interfaces. 
They dispense with the broad-
band DSSS signal modulation of 
the IEEE802.15.4 standard and 
rely on ASK, FSK, GFSK and OOK 
modulation, all of which require 
little energy. 

Nordic Semiconductor’s con-
tribution in this field is the nRF-
24LE1 which uses the globally 
available 2.4 GHz band. The 
ShockBurst™ transmission tech-
nology and the ‘Gazell’ open-
source protocol are designed for 
low power consumption so that 
they can easily be powered by a 
CR2032 coin cell. 

The PMA5110 family from In-
fineon is an 8-bit microcontroller 
with integrated transmitter, 
which transmits in all ISM bands 
below 1 GHz. A wider range and 
better material penetration com-
pared with the 2.4 GHz band are 
the primary reasons for its use in 
home automation and outdoor 
applications. The derivates set 
themselves apart from their com-
petitors thanks to their automoti-
ve certification, an expanded 
temperature range of –40°C to 
+125°C and an integrated 125 
kHz receiver, e.g. for wake-up 
functions.

Significantly more powerful is 
Infineon’s MD8710. As an integ-
rated wireless peripheral, the 
ARM Cortex R4 offers both Blue-
tooth and Bluetooth LE. Compre-
hensively equipped with inter-
faces, signal converters and a 
display controller, the system-on-
chip module is a genuine diag-
nostic and communications pro-
cessor.

Anyone already using a micro-
controller and seeking to expand 
its circuitry to include wireless 
communication is faced with  
the question of whether to install 
the transceiver externally or to 
choose a controller with an inte-
grated wireless unit. With a com-
bi solution in particular, manu-
facturers and distributors gene-
rally pro-vide an example proto-
col which delivers good results 
without a great deal of expense.

Hardware and  
software tools

Amongst the manufacturers of 
development tools, Segger has 
crystallised its position as one of 
the leading technology providers 
within the ARM universe. Segger 
supplies both hardware and soft-
ware tools. Its hardware tools 
include the well-known JTAG  
debugger ‘J-LINK’ with its vari-
ous modifications as well as the 
‘Flasher ARM’ programming de-
vice. 

J-LINK is supported by re-
nowned compiler manufacturers 
such as IAR and Keil. However, 
with the additional ‘GDB Server’ 
software, it also works with the 
GNU Project Debugger (GDB). In 
addition to the standard J-LINK 
with USB interface, users can al-
so select a number of different 
variants which fulfil different re- 
quirements, for example an addi-
tional Ethernet interface, the op-
tion for faster download speeds 
or expanded TRACE functionali-
ty, specifically for Cortex-M3.

Segger’s software tools inclu-
de libraries for RTOS (Real Time 
Operating System, task schedu-
ler), graphics, file systems and 
interface drivers for USB and 
Ethernet.                                ■

For example, the multimanufac-
turer architecture with processor 
cores from ARM helps to mini-
mise the risk of a delivery bottle-
neck or a failure by the electro-
nics manufacturer. 

Minor adjustments to the soft-
ware and hardware en-able pro-
cessors to be exchanged relatively 
easily, thereby protecting invest-
ment in development tools and 

the build-up of exper-tise. Thanks 
to the large number of ARM licen-
sees, customers also have access 
to a wide selection.

The STM32W is based on a 32-
bit ARM Cortex M3 core and the 
popularity of the STM32 range 
makes it very interesting. As a 
rule, it ensures long-term avail-
ability and sound support in the 
event of technical difficulties. The 
STM32W has an integrated 2.4 
GHz IEEE802.15.4 transceiver 
and is therefore suitable for Zig-

Bee, RF4CE, 6LoWPAN and other 
network protocols based on the 
IEEE802.15.4 standard. The recei-
ving sensitivity is 100 dBm and 
the transmitting power can be up 
to 7 dBm. Such a wireless-compa-
tible microcontroller offers a 
number of advantages: As no ex-
ternal wireless module is neces-
sary, the bill of materials (BoM) 
is reduced and therefore also the 

logistical expenditure 
on procurement, sto-
rage and assembly. 
The integration of the 
transceiver in the mi-
crocontroller also has 
a positive influence 
on the calculation of 
the MTTF and MTBF 
value of the end pro-
duct.

Someone wishing 
to operate ZigBee on 
a 16-bit microcontrol-
ler would find a smal-
ler alternative in the 
Renesas M16C/6B, 
also with integrated 
IEEE802.15.4 trans-
ceiver. The Renesas 
RL78 series is suit-
able for battery-ope-

rated applications, such as the 
nodes of a wireless network, due 
to its low power requirement and 
large supply voltage range. The 
microcontrollers in this series 
range also offer low energy con-
sumption in Run mode (140 µA/
MHz) with high processing pow-
er (40.6 DMIPS @ 32 MHz), low 
energy consumption in Sleep mo-
de, rapid waking from Snooze 
mode as well as excellent scala-
bility as far as housing sizes and 
memory expansion are concer-



Die unabhängige Wochenzeitung für Elektronik

Powered by WIRELESS TELEGRAPH 10/29/2011 35 

The lower the carrier frequencies, the less sensitive they are to absorption by obstacles

What RF technology  
is the best fit for smart metering?
Authorities, utility companies and smart meter manufacturers 
have to consider several issues before choosing a smart mete-
ring system. The first factor is whether the system must support 
wireless communication. If RF (radio frequency) communication 
is required, the next question focuses on the type of RF techno-
logy to be deployed. There is no single correct answer as the 
“right” technology depends on the meter type, communication 
setup and regional legal restrictions. 

The common RF technologies  va-
ry regarding different perfor-
mance parameters such as power 
efficiency, reliability, range and 
flexibility.If power efficiency we-
re the only factor influencing the 
choice, 802.15.4 (ZigBee) radios 
would fall far behind sub-1 GHz 
radios. 

This is due to the efficiency 
of the power amplifiers used. In 
a ZigBee radio, a Class-A power 
amplifier must be used and this 
achieves a maximum efficiency 
of 25%. Sub-1 GHz radios, which 
generally use simple modulation 
techniques, support a Class-C 
power amplifier, which typically 
reaches an efficiency level of 
more than 50%. Of course, pow-
er efficiency is not only defined 
by the power amplifier. Current 
consumption in power-down 
mode also plays an important 
role. This is determined by the 
IC and not the radio technology. 
The reliability of an RF channel 
is mainly defined by channel ac-
cess techniques and expected 
traffic on the used frequency 
band. Within this category, there 
are basically no winners among 
the common RF technologies. In 
general, ZigBee radios have trans-
mission schemes that are quite 
robust against simple interfe-
rence, but the 2.4 GHz frequency 
band is shared with widely used 
technologies like Bluetooth and 
WiFi. 

Sub-1 GHz radios are less im-
mune to direct interference but 
offer similar levels of reliability 
because data traffic is limited 
due to regulations. Additionally 
the use of more than one RF 

channel increases reliability dra-
matically. 

Range determined  
by regulations and free 

path loss 

The range of an RF technology 
is influenced on the one hand by 
regulations, which differ around 
the world, and on the other hand 
by the free path loss of the diffe-
rent RF frequencies. 

Regulations generally define 
the permitted output power and 
the bandwidth of the communica-
tion channel, which determines 
the available link budget. The RF 
frequency path loss can be calcu-
lated using the Friis formula. This 
general rule of thumb states that 
the range can be doubled with the 
same performance values and half 
the RF frequency. This shows that 
the lower frequencies – such as 
169 MHz (factor of 14 in compa-
rison to 2.4 GHz) and 434 MHz 
(factor of 5.5) – have an advan-
tage over the high frequency solu-
tions at 2.4 GHz. Another impor-
tant factor is penetration through 
concrete and walls. Here the cho-
sen frequency also plays a key 
role. The lower the carrier fre-
quencies, the less sensitive they 
are to absorption by obstacles. 
The decision for an RF technology 
is also determined by the existing 
topology of the household and 
infrastructure. Huge regional dif-
ferences lead to different data coll-
ection approaches:
●  drive/walk by
●  central, fixed collection point 

but no network routing (simp-
le star topology)

●  central, fixed collection point 
with network routing (mesh 
network)
Most of the technologies cur-

rently available are able to handle 
the varying requirements of the 
different collection approaches 
and can adapt to changing requi-
rements such as data rates and 
modulation techniques via soft-
ware. In general, a higher degree 
of flexibility is provided by bi-di-
rectional RF communication. Em-
ployment of an RF transceiver 
also increases communication re-
liability. Unfortunately, this does 
not always result in the highest 
levels of power efficiency or the 
lowest system costs. Bi-directional 
communication solutions are 
available for all RF technologies. 

To summarize, 
there is no single 

answer to the question, 
“Which RF technology is the 

best fit for smart metering?” This 
is mainly due to the different re-
quirements for each country and 
region. If power efficiency com-
bined with long range require-
ment is the key parameter for the 
smart metering solution sub-1 
GHz radios outperform higher 
frequency standards. Therefore, 
Infineon Technologies has spe-
cialized on sub-1 GHz radio pro-
ducts and offers an innovative 
and broad product portfolio in 
this area.                                ■
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Further Informations:

Infineon Service Center
Email: support@infineon.com
Phone (international): 
00800951951951

www.infineon.com/wirelesscontrol
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In the past, m2m applications have been dominated by circuit 
switched connections or simply by the use of SMS, and only in 
some cases by GPRS. Today, 3G technology is proving to be 
mature for adoption in a massive way in the m2m market. But 
it is not always the first choice.

The decision between 2G and 3G 
technology for m2m applications 
depends on several criteria. Some 
of these criteria are well-known 
factors: High bandwidth require-
ments will make it necessary to 
use 3G transmission while cost 
limitations might dictate the use 
of 2G. The unknown in this equa-
tion is the crucial issue of longe-
vity. It refers to the lifetime an 
application is required to work, 
without having to be upgraded. 
For applications such as in the 
field of meter-ing, alarm systems 
and asset monitoring, there is the 
need to maintain applications in 
the field for at least ten years. This 
consideration might tip the scale 
in favor of a future-proof 3G solu-
tion.

The biggest push towards 3G 
stems from smartphones, tablet 
PCs and datacards, which are re-
sponsible for a tremendous ex-
pansion in data traffic. According 
to the Global mobile Suppliers As-
sociation (GSA), 429 operators in 
167 countries are committed to 
deploy HSPA networks. 398 ope-
rators have already launched 
commercial service in 160 coun-
tries - an increase of 17% over last 
year. More than two thirds of  
these are already configured to 
support at least 7.2 Mbps in the 
downlink, while a year ago was 
just over 50%. Of these, 123 ope-
rators in 65 countries have already 
launched the HSPA+ service 
commercially. In terms of through-
put, 90 networks support speeds 
of 21 Mbps, 10 networks supports 
28 Mbps, and 23 networks sup-
port 42 Mbps, using 64QAM mo-
dulation and two HSPA carriers in 
parallel to double the bandwidth 
from 5 MHz to 10 MHz. GSA esti-
mate that there will be at least 150 
active commercial HSPA+ net-
works by the end of 2011.

Moreover, even if premature to 
be used in a strictly m2m sense, it 

should be mentioned that the ra-
pid increase of data traffic suppor-
ted by the HSPA and HSPA+ tech-
nologies is arousing interest in the 
deployment of LTE. According to 
the GSA, 140 network operators in 
56 countries have committed to 
the deploy LTE, and there are cur-
rently 17 operators who have 
commercially launched the ser-
vice. According to forecasts, there 
will be 73 network operators who 
will have launched the service by 
the end of 2012. It is important to 
highlight that LTE can be de- 
ployed on existing 2G and 3G 
bands, and the new 2.6 GHz spec-
trum that is being allocated in 
many regions, and also in the 700 
MHz band released as part of the 
Digital Dividend, beginning with 
USA. In addition, there is a strong 
demand in Europe and other 
countries to use the new 800 MHz 
spectrum that enables LTE to be 
deployed more efficiently on large 
areas, and improve coverage in 
indoor environments.

Modules for the dynamic 
m2m market

The past year has especially 
shown how much a dynamic mar-
ket such as the m2m market can 
change and with which new deve-
lopments – whether technical or of 
a structural nature – it can sudden-
ly generate new situations. This 
may tempt some enterprises to ad-
vance into new sectors and to de-
velop completely new business 
fields. Telit has always been pursu-
ing the clear strategy of focusing 
on the development and produc-
tion of modules and offering servi-
ces that represent a meaningful 
and value adding supplement to 
these modules. As a result, Telit is 
the only global player on the m2m 
market fully focusing on its core 
competencies and continuing to 
expand its strengths. 

added R&D team in Tel Aviv, Telit 
now has a total of five R&D loca-
tions worldwide. This once again 
emphasizes the focus of the com-
pany on the further development 
of trendsetting cellular and short-
range modules. With the introduc-
tion of new 3.5G modules in BGA 
packages, Telit further expands its 
portfolio. The development of new 
modules is a dynamic response to 
market demand and to the availa-
bility of new chipsets. Applications 
not feasible only a few years ago 
have become common place 
thanks in part to advances in size 
reduction and package design. 
From car telematics and fleet ma-
nagement to intelligent metering 
and consumer applications, each 
segment imposes its own set of 
individual demands on the mo-
dule’s electronic package.

The HE863 module is the first 
Telit 3G module to be offered in 
BGA form factor. It enables high-
volume m2m applications with 
advanced capabilities leveraging 
the 3G HSPA technology while mi-
nimizing development time. With 
dimensions of only 31.4 x 41.4 x 
2.9 millimeters the module is suit-
able for medium to high volume 
applications. The HE863 features a 
3GPP Release 6 stack, with HSPA 
connectivity in two bands, and 
with throughput of 7.2Mbps in 
downlink and 5.7Mbps in uplink. 
It also supports quad-band GSM / 
GPRS and EDGE class 33, in 850, 
900, 1800, and 1900 MHz. The 
HE863 will be offered in three  
regional variants, with different 
combinations of 3G bands and re-
gulatory and network approvals 

New generation of mobile communication modules

M2M in the 3G era

The recent acquisition of the 
Motorola m2m division has there-
fore been a logical step for Telit. 
On the one hand, it results in a 
meaningful enhancement of Telit’s 
product portfolio. Take, e.g., the 
H24 module: With HSPA connec-
tivity (HSUPA 5.76 Mbps / HSDPA 
7.2Mbps) it enables true mobile 
broadband for next generation 
m2m solutions such as automo-
tive infotainment, fixed-wireless 
terminals, telemetry, and ad- 
vanced security systems. The H24 
also features enhanced robustness 
and on-board GPS, making it a 
suitable solution for location-
based applications. The H24 in-
cludes receiver diversity for opti-
mal performance under harsh 
network conditions as well as  
FOTA for maximum reliability.

  

Its series include four individual 
versions, offering the following 
HSPA-band combinations:
● H24-Global 850/1900/2100 
MHz
● H24-NA 850/1900/1700-2100 
(AWS) MHz
● H24-Single 2100 MHz
● H24 Dual 900/2100 MHz
The H24 is certified by AT&T and 
T-Mobile as well as all major in-
ternational regulatory bodies and 
approvals.
On the other hand, Telit now boasts 
an improved R&D qualification. 
With the integration of the newly 
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depending on the region, including 
AT&T for North America. The pro-
duct, which features analog and 
digital audio interfaces, serial port 
multiplexer, 6Mbps high-speed se-
rial port, as well as a high speed 
USB 2.0 port, will be available in 
three versions for each of the three 
regional variants: as data-only, da-
ta with voice and with standalone 
assisted GPS.

The HE910, the world’s smal-
lest LGA m2m module featuring 
5-band HSPA+, is a perfect solu-
tion for consumer applications 
requiring wireless connectivity on 
the move. Thanks to support for 
all five 3G network bands (i.e. 

850, 900, 1700, 1900, and 2100 
MHz) the HE910 provides mobili-
ty virtually without borders. Fur-
thermore, it includes features 
such as HSDPA 14.4 Mbps (Cat 
10), HSUPA 5.7 Mbps (Cat 6) with 
RX diversity and Quad-band EG-
PRS Class 33 (i.e. 850, 900, 1800, 
and 1900 MHz). Due to its low 
profile LGA package and ad- 
vanced connectivity features, the 
module is very well suited for mo-
bile computing devices such as 
PDAs, tablet PCs, and consumer 
electronics in general, both for 
business and personal use. The 
HE910 can also optionally be pro-
vided with integrated high-sensi-

tivity A-GPS for indoor fixes and 
simultaneous GPS with voice and 
data. The product, which also fea-
tures digital audio interface, USB 
2.0 high speed and SPI, will go 
through the regulatory and net-
work approvals, including AT&T 
for the North America market. 

Technical Forum:  
connecting experts

It is one thing to develop inno-
vative and powerful products.  
Telit takes up the cause of provi-
ding its customers with additional 
support and comprehensive ser-
vice. Therefore, the company has 

established the Telit Technical Fo-
rum last year. It connects system 
integrators, developers and part-
ner companies around the world 
on an online platform where eve-
rybody can ask questions, discuss 
them and obtain assistance from 
Telit global technical support 
teams. Already more than 700 
members in more than 55 coun-
tries benefit from this Telit sup-
port channel.                          ■

Key Features

•	 Industry	standard	interfaces					 																																			
•	I2C:	400	kHz,	from	1.8	to	5.5V

					•	ISO	15693:	53Kbit/s	data	rate,
								up	to	1	m	remote	access	range

•	 64-Kbit	EEPROM	user	memory

•	 64-bit	unique	identifier

•	 32-bit	password	protection

•	 13.56	MHz	carrier	frequency

Dual EEPROM M24LR64
64-bit EEPROM with I2C and 13.56 MHz ISO 15693RF

Dual Interface EEPROM
Two	worlds	connected

Further Informations:
Telit Wireless Solutions
Alexander Bufalino
VP Global Marketing
Alexander.Bufalino@elit.com
www.telit.com
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Wireless technology for visitor counting systems

Big Brother is counting you
George Orwell knew it would happen. The culture of surveillance 
in our society has grown massively. But it’s usually not used to 
control people like it is in Orwell’s “1984”. Instead, companies 
use it to count visitors as they come and go in order to fine-tune 
opening hours and staff planning, or to analyse the success  
of marketing campaigns. The industry was one of the first to 
choose M2M technology – such as that of Viametrics, manufac-
turer of (probably) the best visitor counting system.

Back in 1994, Viametrics, then 
still trading as Elektromontage 
AB, developed a solution on be-
half of Lindex to enable the 
clothing store chain to count the 
number of visitors to its stores. As 
the counting system needed to 
operate without an external PC or 
LAN connection and had to be 
installed in as discreet a position 
as possible, Viametrics designed a 
plug-and-play solution using GSM 
and a GPRS terminal. The first sys-
tem also offered only a small num-
ber of features. Lindex has since 
fitted 360 “Viametrics Entrance” 
systems in its stores in Northern 

a connection to the internet much 
simpler. TCP/IP provides end-to-
end connectivity specifying how 
data should be formatted, 
addressed, transmitted, routed and 
received at the destination. Via-
metrics has adapted the M2M 
technology for its own counting 
systems. The Technology is more 
stable than ever and you have the 
access and good coverage all over 
the world. This makes the system 
particularly reliable, both in terms 
of operation and results. 

The greatest advantage of the 
module is the “unified form fac-
tor” design by Telit, which pro-
vides customers with a maximum 
of flexibility. 

Some of the Telit GSM/GPRS 
and UMTS modules are compatib-
le with the other devices in the 
compact product family, because 
they all have the same form factor, 
and their connectors and software 
are all compatible. This enables 
Viametrics to use new modules 
and benefit from additional fea-
tures with no need for a redesign. 
For example, the manufacturer 
has installed the 3.5G module 
UC864 in the latest “Entrance” 
generation, enabling the use of 
UMTS. Depending on where “Via-
metrics Entrance” is being used, 
customers also have a choice of 
different cellular technologies. In 
Europe, GPRS is recommended in 
light of the good service coverage. 
If this coverage is not available, 
users can use UMTS, 3G or even 
CDMA instead. 

“During the evaluation and de-
sign phase, Rutronik didn’t only 
assist us by providing excellent 
technical expertise; they also gave 
us the benefit of their good con-

nections with the various manu-
facturers”, explained Mr. Peter 
Skoglund, owner of Viametrics 
AB. “We initially had a few prob-
lems with the AT command set, 
which is used to access the modu-
le. The antenna also didn’t receive 
the signal perfectly to begin with. 
Thankfully, Rutronik and Telit 
quickly managed to find a soluti-
on together.”

The result is a self-contained 
system that can be installed di-
screetly in any shop fitting. This 
is important for counting sys-
tems, because the location and 
positioning are critical in ensu-
ring that the counting is correct. 
Also, customers should not no-
tice the device. With a size of just 
10 cm x 10 cm, “Viametrics En-
trance” can easily be hidden in 
small recesses or among shel-
ving. Even when using several 
systems, operation is quite simp-
le, with administration of all mea-
surement devices being possible 
from any computer with an inter-
net connection, and users can 
also read the informa-tion collec-
ted from there. 

Software updates are also per-
formed via the internet. Visitor 
numbers can be saved as needed 
in hourly or five-minute intervals. 
This data is transmitted via GSM 
to a secure database and stored 
there for up to three years. 

For serial production, Rutronik 
delivers the components, as cellu-
lar modules and the antennas, as 
Viametrics needs them, where 
Viametrics needs them. Today, 
these devices are counting visitors 
for Intersport, Toyota, Expert 
shops, and for many shopping 
centres and railway stations.    ■

and Eastern Europe. In that time, 
the provider also has been con-
stantly improving the system. Du-
ring the development of the latest-
generation model, Viametrics put 
their trust in Rutronik to provide 
technical assistance. The aim was 
to reproduce the device with smal-
ler dimensions and replace the 
terminal with an integrated GSM/
UMTS module. 

The distributor recommended 
the GC864 wireless module from 
Telit for the first generation of in-
tegrated devices. It has an integ-
rated TCP/IP stack and a serial 
multiplexer, which makes forming 
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The ComuContGSM+ is a com-
pact industrial modem which 
transmits relevant billing data 
over a secure connection. In  
addition, remote maintenance, 
machine or system monitoring 
and programming changes can 
also be undertaken via this de-
vice. 

Adjustable inputs and outputs 
can be used to synchronise me-
ters, monitor alarm inputs or to 
initiate switching operations via 
SMS. In order to ensure the con-
tinued smooth transfer of data, 
ACD Elektronik decided to repla-
ce the GSM module used to date. 
In the future, the use of an addi-
tional GPRS transmission will 

become more and more important 
as the telecoms companies would 
like to ‘switch off’ the analogue 
channels. Another reason for the 
replacement of the GSM module 
was the future possibility of being 
automatically notified of faults via 
SMS or e-mail. For this to be pos-
sible, the new module would have 
to allow both data transfer via 
GPRS and the direct sending of e-
mails. ACD Elektronik turned to 
the distributor Rutronik for help in 
selecting the ideal module and for 
subsequent development support. 
“We were really impressed by the 
expertise demonstrated by the re-
presentative from Rutronik’s Wire-
less Competence Center,” explains 
Johan Bolkart, Managing Director 
of ACD Elektronik GmbH. “The 
diverse product portfolio including 
accessories and manufacturer-in-
dependent advice were also key to 
our decision.” 

Following preselection by ACD 
Elektronik’s development depart-
ment, several meetings took place 
with Rutronik. The decision to go 
with Rutronik was due both to the 
product advantages offered by the 
Telit module and to the excellent 
cooperation and expert advice pro-
vided by the company. “Making 

ACD Elektronik 
ACD Elektronik GmbH was  
established in 1976� In additi-
on to ACD Elektronik GmbH, 
the ACD Group now also in-
cludes ACD Systemtechnik 
GmbH and ACD Antriebstech-
nik GmbH in Achstetten and 
Neustadt (Orla)� The company 
has around 340 employees� 

Since 1982, ACD Elektronik 
has developed and produced 
mobile data terminals for re-
tail, logistics, industry and the 
social market� These include 
hand-held and truck terminals 
as well as mobile workstations� 
Within the computer technolo-
gy field, the ACD Group focu-
ses on development, CAD PCB 
routing and the manufacture of 
electronic assemblies or com-
plete modules� Development, 
production, inspection and 
testing are carried out using 
state-of-the-art technology at 
two sites in Germany� 
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Rutronik provides ACD Elektronik with redesign support

Equipped for the future:  
Modernising current mobile wireless technology 

this selection was not a trivial mat-
ter, because the new module did 
not just have to facilitate the addi-
tional features, but it also had to 
be seamlessly integrated into the 
modem’s existing IT environ-
ment,” explains Daniel Barth, Pro-
duct Sales Manager for Wireless at 
Rutronik. “So there are more pre-
requisites to fulfil than with a re-
design.”

Compact module  
with many functions

The eventual choice was the 
Telit GC864-QUAD V2 SIM GSM 
module. A quad-band GPRS modu-
le (class 10), its compact dimen-
sions of 30 x 36.2 x 3.2 mm and its 
expanded temperature range of 
–40°C to 85°C make it the perfect 
solution for M2M applications and 
mobile data devices. It also meets 
ACD Elektronik’s requirements for 
a GPRS link and e-mail capability. 
The existing device design meant 
that the industrial connector was 
also an important plus point. This 
enables the module to be ordered 
and fitted as required so it does not 
have to be soldered on in larger 
quantities during manufacture of 
the printed circuit boards. Integra-
ted into the module are a SIM card 
holder, a TCP/IP protocol stack 
and a serial multiplexer for additi-
onal functionality without additio-
nal costs. A further advantage pro-
vided by the GC864-QUAD V2 SIM 
is that this member of the compact 
family is identical to other UMTS 
and CDMA modules in terms of 
pin, voltage, dimension and soft-
ware compatibility, allowing for 
cost-effective assembly of the cir-
cuit boards.

Support  
from the distributor  
and manufacturer

In order to test the new module, 
Rutronik supplied development 
kits and samples for development 
of the prototype. Together with Te-
lit, the distributor was available at 
all stages of the development, pro-
viding both telephone and on-site 
support. 

In the process, it was revealed 
that the instruction set for the new 
module has become significantly 
more powerful. In addition, the 
GC864 has different timing than 
the module previously used and 
gives different commands. “Rutro-
nik and Telit helped us to adjust 
the AT command scripting and the 
necessary timing to ensure that the 
new module behaves in the same 
way as the old module. This meant 
that no additional work had to be 
undertaken on the server side 
which was a huge plus for us,” 
says Johan Bolkart, Managing  
Director at ACD Elektronik. “Ru-
tronik always reliably guaranteed 
its availability for this – and with 
an excellent price/performance ra-
tio.” 

In addition to the GC864-QUAD 
V2 SIM GSM module, Telit GSM 
modules are also used in other  
products manufactured by ACD 
Elektronik: Telit GC864-QUAD V2 
and UC864-E modules are used in 
the M210, M250 and M260 mobile 
data terminals to ensure smooth 
data communication within very 
large premises where WLAN  
coverage either would not be pos-
sible at all or only at great ex- 
pense.                                      ■

Gone are the times when utility workers had to visit every house 
individually to read the electricity, gas or water meters. Today, 
modems such as the ComuContGSM+ from ACD Elektronik allow 
for convenient remote access. When ACD Elektronik was recently 
faced with replacing the GSM module in its modem, it called on 
Rutronik for support.
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Pedestrian signal lights in France to be fitted with wireless modules

Wireless technology replacing the guide dog 
Wireless technology is increasingly being used instead of guide 
dogs to help blind people move around on the streets. EO Gui-
dage has been developing solutions in this field since 1993. One 
of these solutions is an audio signal system for pedestrian sig-
nal lights. Thanks to Rutronik, these systems can now be con-
figured using a PC, laptop or smartphone. 

When a blind person approaches 
a zebra crossing, “Blue EO36” will 
send a spoken message like “pe-
destrian red Castle Road”. This 
device is either installed in the 
traffic light pole itself or in a sepa-
rate box. To keep the noise from 
the audio announcements down 
to a minimum, the messages are 
only sent as needed. They are trig-
gered by means of a Bluetooth 
signal from a smartphone or GPS 
device carried by the visually im-
paired person, or at the press of a 
button.

The devices usually need to be 
configured after installation to ca-
ter for the environment in which 
they are installed so that the sig-
nals can provide genuinely useful 
support. Often, the announce-
ments are either too quiet, they 
are triggered at too far a distance 
at narrow crossings, resulting in a 
confusing cacophony of voices, or 
the pedestrian needs to move too 
close to the lights for the signal to 
be triggered. 

Also, whenever conditions 
change, with alterations to the 
traffic regulation for example, the 
devices need to be reconfigured. 

To make this process as simple as 
possible, the latest generation of 
Blue EO36 devices can be confi-
gured using wireless technology. 
Using a laptop or smartphone 
with the Blue EO software ins-
talled, city employees can change 
the announcements, adjust their 
volume to the local conditions or 
even change the distance at which 
the signal is triggered. If the lap-
top has a voice synthesiser ins-
talled, it is even possible to install 
new announcements on the 
spot. 

Bluetooth simplifies  
configuration

EO Guidage called upon the 
support of Rutronik to implement 
the wireless connectivity. The dis-
tributor provided technical assis-
tance and selected two wireless 
modules that conformed to the 
applications’ requirements. Rutro-
nik provided EO Guidage with 
two evaluation kits for testing pur-
poses. The most important re-
quirement imposed upon the mo-
dules was they had to have a very 
high transmission strength. After 

all, the signal had to be capable of 
passing through the metal housing 
of the lights and still cover a  
sufficient distance. The decision 
was taken to use the F2M03GXA 
module from Free2move. The 
v2.0+EDR module with integra-
ted Bluetooth can transmit at up 
to +18dBm and has a receiver 
sensitivity of up to –92dBm. The 
fully Bluetooth-compliant module 
makes it possible to transfer both 
data and speech. The integrated 
spherical antenna simplifies the 
process of installing the module 
– even for developers with limited 
knowledge of Bluetooth. The 
UART firmware is included as 
standard and is compliant with 
the Bluetooth Serial Port Profile 
(SPP) for quickly and easily estab-
lishing serial connections. “Our 

choice and the expert technical 
assistance provided by Rutronik 
helped us greatly, enabling us to 
begin serial production just six 
months after the start of the pro-
ject”, said Sylvain Denoncin, CEO 
of EO Guidage. “The meteoric rise 
in demand for the product alone 
is a sign of how well it has been 
received by our customers. Under 
these circumstances, we’re glad 
that Rutronik was still always  
able to deliver the required quan-
tities on time.”

60,000 of these EO Guidage 
devices are currently being used 
in 600 towns and cities across 
France. And this number is rising, 
particularly since audible pedes-
trian signals became a legal require-
ment in France in 2007 – as it is 
in many other countries too.    ■
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There are many systems for the 
wireless networking of sensors 
and actuators, but unfortunately 
they are frequently not interope-
rable. In the medium term, this 
market will consolidate itself, 
leading to solutions which allow 
for interoperability between the 
application scenarios. One solu-
tion which has the best chance of 
winning this race is based on In-
ternet Protocol version 6 (IPv6). 
Somewhat of a mouthful, it is 
called 6LoWPAN. This abbrevia-
tions stands for ‘IPv6 over Low-
Power Wireless Personal Area 
Networks’.

IPv6

IPv6 is the successor to the cur-
rently widely used IPv4, which is 
generally used without its suffix 
‘v4’. IP is the standard for commu-
nication by network devices in 
local and global net-
works and is available 
in every company and 
home with a computer. 
The IP protocol is also 
used for data commu-
nication by mobile  
devices. Sensor net-
works operated using 
IPv6 can therefore be 
smoothly integrated in-
to household, compa-
ny and mobile phone 
networks. They can 
then be monitored and 
controlled via the Inter-
net.

IPv6 has a number 
of characteristics which seem to 
make it particularly suited for use 
in sensor networks. Probably the 
most im-portant of these is the 
address width of 128 bits com-
pared with 32 bits in networks 
based on IPv4. This makes it  
possible to represent 3.4 . 1038 
addresses. This quantity makes it 
possible to assign each sensor a 

globally unique address and ma-
ke it accessible via the Internet 
from anywhere in the world.

The second advantage is the 
ability of IPv6 devices to inde-
pendently and automatically as-
sign themselves locally and glo-
bally unique addresses. This eli-
minates time-consuming manual 
configuration and the need for a 
DHCP server, significantly simpli-
fying installation of the sensor 
network.

A further important factor in 
favour of using IPv6 in wireless 
sensor networks is the availabili-
ty of a standardised security me-
chanism at network level which, 
in practice, has already proven 
itself in millions of virtual private 
networks (VPNs). 

This is the IPSec protocol. 
IPSec was originally developed 
for IPv6 and then ported to IPv4. 
In contrast to IPv4 networks, 

IPSec functions with-out restric-
tions in IPv6 networks. It enables 
true end-to-end encryption bet-
ween two communication part-
ners, thereby permitting the 
transport of packets across unse-
cured nodes.

Unfortunately, IPv6 also has 
one significant disadvantage: 
Owing to the considerably longer 

addresses in IPv6, the message 
header alone has increased to 40 
bytes. In addition, there is also 
the header of the transport layer 
at least – in the case of UDP, that 
is another 8 bytes. In contrast, 
the IEEE 802.15.4 standard, 
which standardises the physical 
layer and the data link layer, per-
mits maximum packet sizes of 
127 bytes. Up to 21 bytes in size, 
the header for the data link layer 
is accommodated in these 127 
bytes. Therefore, if an IPv6-based 
UDP packet was to be transmit-
ted, more than half the packet 
would be made up of the various 
headers. The 6LoWPAN standard 
was developed to prevent this 
mismatch. 

6LoWPAN

6LoWPAN adds an adaptation 
layer between the network and 

the data link layer and is transpa-
rent for the overlying layers. It 
compresses the IPv6 header data 
where possible. For most applica-
tion scenarios, it is possible to 
compress the header from its ori-
ginal 48 bytes to 11 bytes. In ad-
dition, 6LoWPAN handles the 
fragmentation of large IPv6 pa-
ckets. Each IPv6-compatible de-

vice must be able to receive pa-
ckets with a minimum size of 
1280 bytes. In sensor networks, 
packets of such a size have to be 
divided – or fragmented – into 
smaller packets. The 6LoWPAN 
layer facilitates the fragmentation 
at the transmitter and the recon-
figuration of the packets at the 
receiver.

Switching on lights  
with smartphones

In order to demonstrate a 
6LoWPAN-based application,  
ZMDI has developed a demo kit 
for lighting controls based on its 
ZWIR4512 6LoWPAN module. 
This module enables lights to be 
dimmed or switched on and off by 
a standard Android smartphone 
with the help of a wireless LAN. 
To do this, the Android smart-
phone connects with a standard 

WLAN router which is 
connected to a gateway 
via Ethernet. 

This converts Ethernet 
to IEEE 802.15.4. and in-
serts the 6LoWPAN layer 
in the protocol stack to 
guarantee the effective 
transmission of messa-
ges. This enables the 
smartphone to communi-
cate directly with the wi-
reless modules in the 
lights. When doing so, 
the communication la-
tency is below 100 ms 
and therefore virtually 
imperceptible to humans. 

With the aid of the IPv6 multi- 
cast addressing, dynamic groups 
of lights can also be created  
which can be simultaneously con- 
trolled.                                    ■

Further Informations:
ZMDI
Torsten Limberg
Product Manager WPAN
www.zmdi.com

Wireless sensor networks are becoming increasingly important and more widely 
used in our daily environment, whether in industrial or home automation, health 
monitoring, building security, smart metering or keyless entry systems. One parti-
cular reason for this development is the pursuit of increased energy efficiency and 
comfortable living. 

IPv6 for increased interoperability

Smartphones to street lighting
  

ZWIR4512
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e-kompakt product innovations

Low-power  
plug&play modem

The CEP CT63 terminal contains the latest mo-
dule generation of Cinterion and supports in-
dustrial data transferapplications with the 
range of functions of the feature-rich Cinterion 
TC63i� This complete plug&play modem re-
spectively cellular terminal is compatible with 
Cinterion’s TC35 terminal, MC35 terminal and 
TC65 terminal� The CT63 communicates via 
USB 2�0 and RS232� Custom-made versions 
also include I²C and SPI interfaces� The termi-
nal has an optional JAVA programming feature 
which enables it to use existing JAVA applica-
tions� Its wide voltage range from +5V to +32V 
and the extended temperature range from 
-40°C to +80°C permits the use in challenging 
industrial environments� The terminal’s power 
saving mode allows the operation of this de-
vice with only 1mA electricity consumption 
while the GPRS connection is active� The CEP 
CT63 therefore particularly qualifies for batte-
ry- and solar-powered applications such as 
vending machines or intelligent traffic dis-
plays�

Contact Rutronik: Daniel Barth 
Tel: +49 7231 801-491, daniel_barth@rutronik.com

Multi GNSS receiver  
for automotive 

With IT600, Fastrax presents a new module, 
including GPS, GLONASS, QZSS and SBAS in 
a single receiver module� In addition to cur-
rently supported Global Navigation Satellite 

Systems, the IT600 is designed to also sup-
port other positioning systems such as Euro-
pean-based Galileo and Chinese Compass/
Beidou2 in the future� The new receiver mo-
dule is specifically designed to serve the 
needs of the automotive industry� Enabling 
both GPS and Glonass generally doubles the 
number of visible satellites compared with 
using GPS only, reducing the time to first fix 
and increasing positioning accuracy, espe-
cially while driving in urban canyons� Fastrax 
IT600 provides ultimate level of reliability 
and highly accurate positioning even in chal-
lenging environments� Advanced dead recko-
ning estimates the position of the vehicle 
when satellite signals are unavailable� The 
module can utilize an analog gyro and odo-
meter pulse and can later be complemented 
with a digital 3-axis gyro and differential 
wheel pulse from a vehicle’s CAN interface in 
order to compensate for possible unavailabi-
lity of GNSS signals� Fastrax IT600 features 32 
dedicated tracking channels that are dynami-
cally assigned to acquire and track a mix of 
GPS, GLONASS, QZSS, Galileo and Compass/
Beidou2 signals� It is able to operate normally 
with only one of the Global Navigation Satel-
lite Systems (GNSS) or utilize several systems 
simultaneously� Thanks to the support for 
multiple GNSS systems and advanced dead 
reckoning users not longer need to make dif-
ferent designs for different markets� Fastrax 
IT600 features the same small size as other 
Fastrax IT multiplatform modules, 16�2mm x 
18�8mm x 2�3mm, however the pin-out is dif-
ferent� The low power consumption of 80mW 
is further decreased with the ability to turn off 
unused tracking channels� 

Contact Rutronik: Daniel Barth 
Tel: +49 7231 801-491, daniel_barth@rutronik.com

Smallest  
GPS antenna module 
The UC430 from Fastrax is the probably small-
est GPS antenna module in the world� With a 
size of only 9�6 x 14�0 x 1�95mm (including the 
antenna) and with different advanced power 
saving modes, the module is very well suited 
for battery powered applications with strict 
space restrictions� The antenna design makes 
it easy to add an external antenna, should this 
be needed� With its new SiRFstar IV innovative 
SiRFAware mode, the Fastrax UC430 autono-

mously activates itself periodically to maintain 
awareness of its location at all times consu-
ming only 125µA on average� As a result, upda-
ted location information is available almost 
immediately when activated, without compro-
mising battery life or TTFF (Time To First Fix)� 
The antenna module offers also a solution to 
reduce warm start TTFF by 70% to 10 sec (typ�) 
over 3 days with embedded assistance based 
on Client Generated Extended Ephemeris 
(CGEE), which is derived internally from broad-
cast ephemeris data� The CGEE data can be 
stored either on the host side or on an external 
EEPROM� Despite of the small antenna size, it 
performs well against larger patch antennas� 
In addition, the circular radiation pattern incre-
ases flexibility for device installation signifi-
cantly� When an external antenna is required, 
the UC430 works efficiently as a back-up an-
tenna if the external antenna is damaged or 
removed� 

Contact Rutronik: Daniel Barth 
Tel: +49 7231 801-491, daniel_barth@rutronik.com

Micro SIM connector  
for 3FF SIM cards

GradConn offers the CH03-FB, which is an eco-
nomical Micro SIM connector for 3FF SIM cards 
(also known as Mini UICC)� Its attractive pricing 
allows customers to transition from traditional 
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Mini SIM designs to Micro SIM designs without 
price penalty� Micro SIM cards have the same 
thickness and contact arrangements as Mini 
SIM cards, however the reduced card size 
(12mm x 15mm) achieves significant savings in 
both PCB and card footprints� With 6 or 8 con-
tacts, and a profile height of just 2�4mm, the 
CH03-FB comes in tape and reel packaging, 
withstands IR reflow temperatures and is fully 
RoHS compliant� It is available at distributor 
Rutronik�

Contact Rutronik: Berndt Blitzner 
Tel: +46 8505 549 06, berndt_blitzner@rutronik.com

Easy set up for common 
RFID applications

iDTRONIC has upgraded its Mini OEM Reader 
family with the NFC and NXP 7 Byte UID func-
tionality� The new Mini OEM HF Reader is a 
flexible Read / Write device with a separate 
antenna, which allows an easy set up for the 
most common RFID applications� The device 
fully supports all common ISO 14443A, 15693 
and NFC technologies� The reading range is up 
to 8cm, at a max� data transfer speed of up to 
106KBits per seconds� iDTRONIC’s Mini OEM 
Reader HF comes with a complete SDK with 
demo software and MS Windows based appli-
cation software� The 3 available antenna sizes 
are perfectly designed for built into POS de-
vices, but also can be used for ticketing, pay-
roll systems, time attendance, access control 
systems and vending machines�

Contact Rutronik: Daniel Barth 
Tel: +49 7231 801-491, daniel_barth@rutronik.com

Low power consumption 
and long ranges
The SmartLEWIS™ TRX product family from 
Infineon Technologies consists of intelligent, 
multi-band, multi-channel transceivers� The 
TDA5340 and TDA5325 are ideal for applica-
tions in the major sub 1GHz frequency bands 
such as smart meters, security systems, home 
automation solutions and automotive sys-
tems� TDA5340 builds on the TDA5325 feature 

set to include digital baseband processing and 
autonomous receive functionality� These smart 
signal processing features reduce the system 
current consumption by more than 80% in 
crowded environments, also offloading the 
microprocessor� Highest receive sensitivity of 
up to -118dBm for FSK and a programmable, 
highly efficient class-C power amplifier with up 
to +13dBm output power enable long range 
communications over extremely reliable links� 
An integrated LNA, IF filter and antenna switch 
mean that only 14 external components are 
required, keeping the bill of materials extreme-
ly low�

Contact Rutronik: Bernd Hantsche, 
Tel: +49 7231 801-506, bernd_hantsche@rutronik.com

MiWi™ Wireless  
Development  
Environment (DE)

Microchip’s new MiWi™ Development Envi-
ronment (DE) provides a complete ecosystem 
for the cost-effective design of low-power star 
and mesh wireless networking products� The 
MiWi DE comprises Microchip’s free, proprie-
tary MiWi P2P, MiWi and MiWi PRO star and 

mesh networking protocol stacks; the 8-bit 
Wireless Development Kit (WDK) and 2�4 GHz 
ZENA™ Wireless Adapter; as well as the multi-
purpose Wireless Development Studio (WDS) 
with cross-platform support for Linux, Mac 
OS® and Windows® operating systems� The 
MiWi DE simplifies the development of ISM-
band wireless networking applications for the 
home and industrial automation, wireless sen-
sor monitoring and control, and smart energy 
markets� 

Contact Rutronik: Bernd Hantsche, 
Tel: +49 7231 801-506, bernd_hantsche@rutronik.com

Support for Android 
operating system

Redpine Signals an-
nounced its support 
for the Android opera-
ting system with the 
release of Wi-Fi client 
mode drivers for n-

Link™ family of 802�11b/g/n and 802�11 a/b/
g/n modules� This Google backed operating 
system is making inroads into the embedded 
devices market, with focus on tablets and 
home display units� The first release of Redpi-
ne Wi-Fi client drivers is for the Android 2�2 
release (Froyo)� Redpine allows the customer 
to use Android’s native supplicant or integrate 
Redpine’s supplicant for wireless configura-
tion and driver management� The drivers can 
be downloaded from Redpine Signals website 
at www�redpinesignals�com/downloads�

Contact Rutronik: Bernd Hantsche, 
Tel: +49 7231 801-506, bernd_hantsche@rutronik.com

Wi-Fi connectivity  
solutions

Redpine Signals has integrated their 802�11a/ 
b/g/n wireless connectivity solutions for Rene-
sas RX62N MCUs� These solutions are based 
on the Connect-io-n modules from Redpine 
Signals� The RS-RX62N-2201 Wi-Fi starter kit is 
a user-friendly development platform for users 
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who want to develop applications on the 
RX62N microcontroller and use Redpine’s fully 
integrated (on-board antenna, frequency refer-
ence and embedded TCP/IP stack) Wi-Fi mo-
dule, RS9110-N-11-22, to connect to the net-
work for data transfer� The kit includes the API 
Library for controlling the Wi-Fi module, sam-
ple code, an easy-to-setup demo firmware/
application along with Renesas Electronics’ 
rich suite of development tools for coding and 
debugging - the High-performance Embedded 
Workshop (HEW), RX compiler and on-board 
debugger�

Contact Rutronik: Bernd Hantsche, 
Tel: +49 7231 801-506, bernd_hantsche@rutronik.com

Low power consumption 
and a wide range of  
security functions
Silex Technology is offering a powerful dual-
band wireless module for manufacturers who 
wish to equip their product with wireless func-
tionality quickly and securely� The SX-560-2701 

is programmable and integrates a wide range 
of security functions for Wi-Fi connections� The 
compact (34�3mm x 49�5mm) wireless LAN mo-
dule transmits in 2�4GHz and 5GHz ranges and 
can be used in all situations� Operating on a 
current of 3�3V, this component consumes 
240mA of electricity on average, with only 
60mA being consumed in power-saving mode� 
It supports the IEEE 802�11a/b/g standards 
and offers security functionality such as WPA2 
encryption and 802�1x authentification� Thanks 
to the 32-bit processor and Linux-based firm-
ware, the module can be easily expanded to 
include new functions� With 16MB RAM and 
8MB of flash memory, even complex applica-
tions are supported� A USB 1�1 interface and 
two serial connectors provide ease of imple-
mentation� There are also nine universal I/O 
interfaces available for customized functiona-
lity� Additionally, the developer kit SX-560-
6900 is available� 

Contact Rutronik: Bernd Hantsche, 
Tel: +49 7231 801-506, bernd_hantsche@rutronik.com

Extended range
The PAN1317 dual-mode module from Panaso-
nic and its PAN1327 antenna version are de-
signed for sports and medical equipment with 

Extremely restistant 
RFID label with  
ultra-thin design

Due to its robust product design the ((rfid))-
DuraTag by Schreiner LogiData has been per-
fectly tailored to harsh ambient conditions and 
is ideally suited for ragged industrial environ-
ments� The ultra-thin design of only 0,75mm 
allows attaching of the tag inconspicuously to 
a wide range of non-metallic materials� Its high 
temperature resistant (short-therm 220°C) and 
complete encapsulation prevents moisture 
ingress� The ((rfid))-DuraTag is used in the con-
struction industry, in warehouse logistics and 
in the healthcare sector� Another highly suit-
able use is in textile and laundry logistics� The 
quality and fault tolerance of the ((rfid))-Dura-
Tag have been confirmed by the independent 
textile research institute Hohenstein�

Contact Rutronik: Daniel Barth 
Tel: +49 7231 801-491, daniel_barth@rutronik.com

Dual-Interface  
EEPROM enabling  
remote access

The new dual-interface EEPROM from STMicro-
electronics provides the flexibility to remotely 
program or update electronic products, 
anytime during their lifetime, and anywhere in 
the supply chain� It enables manufacturers to 
update parameters, regionalize or activate 
software without a programmer or opening the 
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low power consumption and their peripherals� 
In comparison with a single-mode ANT™ solu-
tion, the modules facilitate communication 
between bluetooth-supporting devices and 

low-power ANT™ sensors with extended ran-
ge� Dynastream’s Area Network Technology 
(ANT™) software protocol facilitates the re-
cording, automatic transmission and tracking 
of sensor data for monitoring personal vital 
signs� Low cost and very small footprints (an-
tenna version: 9�0mm x 9�5mm x 1�7mm) clas-
sify the HCI modules (Host Controller Interface) 
for ultra the use in low-power wireless network-
ing solutions for short-range applications with 
data transfer of up to 3Mbit/s (gross)�

Contact Rutronik: Bernd Hantsche, 
Tel: +49 7231 801-506, bernd_hantsche@rutronik.com

Smallest GSM-/GPS  
tracking device

The Picotrack from Telit is the smallest tracking 
und tracing device in its class with high GPS 
tracking performance and communication via 
GPRS� Weighing only 35g, the Picotrack 2 is a 
smaller than a matchbox� It features the Telit 
module GE865 and the Fastrax IT520 GPS mo-
dule� In spite of its compact size (57mm x 38 
mm x 15mm), it is packed with high-end func-
tionality such as a complete set of telematics 
software functions� This makes the device ide-
al for mobile usage as GPS tracker for athletes, 
children, elderly and impaired persons requi-
ring care as well as for vehicles, packages and 
merchandise shipments� The large GPS-patch 
antenna ensures high accuracy of location in-
formation, even under bad reception condi-
tions as for example, inside a house� The con-
figurable motion sensor and alarm button 
combined with its small size allows the use in 
nearly all security applications� Due to the sta-
te of the art low-power architecture, the Pico-
track 2 is also suitable for the surveillance of 
valuable goods, where a long standby time is 
required without having an electric power sup-
ply� With the Picotrack Power version, the bat-
tery life can be doubled, as it incorporates a 
stacked LiPo (Lithium-Polymer) battery� 

Contact Rutronik:  
Daniel Barth, Tel: +49 7231 801-491,  
daniel_barth@rutronik.com
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retail packaging� The M24LR64 is an EEPROM 
memory with a standard I2C serial interface, 
and a standard ISO15693 RF (radio frequency) 
interface� No power is required to operate the 
M24LR64 in RF mode, which enables on-board 
energy savings and provides easy and conve-
nient remote access to electronic product pa-
rameters� The EEPROM is compatible with exis-
ting RFID equipment, thereby delivering a wide 
range of solutions and an accessible techno-
logy to product manufacturers� The M24LR64 
has a 64-Kbit capacity for storage of program 
code, product parameters, serial numbers,  
calibration data, or event-log data� Its RF 
ISO15693 interface can be accessed by a wide 
range of RF readers, covering hand-held de-
vices, pad antennas, gate systems and tunnel 
readers� 

Contact Rutronik: Bernd Hantsche, 
Tel: +49 7231 801-506, bernd_hantsche@rutronik.com

Professional  
remote control

The STD35 from Telic is capable to handle all 
disciplines of a high-end telemetry control de-
vice� It can be configured via telephone or SMS 
commands, and with access via Internet� For 
exact measurement and transmission of data, 
the powerful STD35 can handle up to 5 inputs 
(2 analogues) and activate up to 5 relay out-
puts� Its robust and water protected housing 
facilitates its outdoor application with indus-
trial facilities, buildings and machinery, for 
complete professional remote monitoring and 
controlling� 

An optional camera can be connected to 
verify alarm messages� By default, the neces-
sary RS232 interface is integrated in the mo-
dule� With the module and the camera, photos 
can be sent out by e-mail� These provide valu-
able information in case of an alarm� For a li-
mited time period, the integrated backup LiPo 
battery keeps the device operating even during 
power cuts� On-site servicing checks are avoi-
ded because of the remote checking of data 
and the switching of systems and facilities� 
Thus, costs are being reduced and it is envi-
ronmentally friendly� The STD35 can also be 
used as a GPRS modem for data transfer by 
using the RS232 interface in terminal (transpa-
rent) modus� When using a SIM card with fixed 
IP, a comfortable configuration and control by 
internet is possible� Additionally, Telic offers a 

configuration tool that allows for the imple-
mentation of full functionality even with com-
plex applications�

Contact Rutronik: Daniel Barth 
Tel: +49 7231 801-491, daniel_barth@rutronik.com

Worldwide  
compatibility

With its HE910 Telit presents, as the only play-
er in the M2M arena, a penta-band solution 
using HSPA+ technology with the most com-
pact and powerful design currently available 
on the market in an LGA form factor� The HE910 
module provides ubiquitous 2G coverage with 
quad-band GPRS and EDGE class 33 connecti-
vity and features 21Mb/s in downlink� Together 
with its low profile, low consumption and ad-
vanced connectivity features, the HE910 is 
well-suited for applications such as mobile 
computing devices, PDAs, smart-phones, tab-
le PCs and consumer electronics in general, for 
both business and day-to-day life� An integra-
ted high sensitivity A-GPS receiver for indoor 
fixes and simultaneous GPS with voice and 
data is optionally available� The module sup-
ports five frequency bands (850/900/1700/ 
1900/2100 MHz)� It can be used worldwide - 
regional versions are not needed� A portfolio 
with subsets of three-bands regional variants 
is available together with the penta-band mo-
dule version�

Contact Rutronik: Daniel Barth 
Tel: +49 7231 801-491, daniel_barth@rutronik.com

Energy-efficient,  
wireless M-bus module

The ME50-169 module from the Telit xE Family 
belongs to the latest generation of wireless M-
bus products� It optimizes one- or two-way 
data exchange with gas, water, heat and elec-
tricity meters and concentrators� The module 

is compliant with EN13757 part 4 and works at 
169MHz� With an output power of 25mW and 
an excellent sensitivity, it can reach a trans-
mission range up to 5km� Available in LGA for-
mat, the pre-certified RF module provide a TTL 
RS232 interface, integrated digital and analog 
I/Os and can easily be integrated into a sys-
tem, thus reducing development time and 
cost� ME50-169 has also an ultra-low-power 
consumption for maximum battery life appli-
cations� 

The module maintains the characteristics 
of all the Telit xE RF modules family: ultra-low-
power consumption for maximum battery life 
applications, an in house developed Protocol 
stack giving the highest flexibility and best 
technical support� It is upgradable Over-the-air 
and remotely managed and controlled by  
means of the SR SW Tool� The ME50-169 is me-
chanically and pin-to-pin compatible with 
ME50-868� 

Contact Rutronik: Bernd Hantsche, 
Tel: +49 7231 801-506, bernd_hantsche@rutronik.com

Low-profile  
compact size

The 5320 PIFA dual-band ceramic chip antenna 
from Yageo integrates the existing PIFA cera-
mic GPS antenna and the BT/WiFi antenna into 
one multi-functional GPS/WiFi/Bluetooth an-
tenna emphasizing design space saving and 
manufacturing cost saving� With a low-profile 
compact size and dimensions of only 5�3mm x 
2�0mm (5320), it is designed to be isolated 
from environmental interference and features 
high reliability and stability characteristics� 
This antenna is specifically designed for Tablet 
PC, Smartphone, and PND applications, where 
the design space for antenna is limited� It sup-
ports both 1�575GHz and 2�45GHz central fre-
quencies to integrate GPS, Bluetooth, and 
WiFi functions into one single package� Fea-
turing a low-profile fitting, it effectively solves 
the issue of limited design space� Moreover, 
the use of SMD packaging makes it easier to 
mount on a circuit board, and decreases the 
placement requirement to one package; thus 
reducing manufacturing costs� 

Contact Rutronik:  
Berndt Blitzner, Tel: +46 8505 549 06,  
berndt_blitzner@rutronik.com 
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Jobs with prospects

You reap what you sow 
The demographic change that society is undergoing has many 
different effects, including those that are impacting the labour 
market. Measures have already been taken to counter some of 
these, such as raising the statutory pension age to 67. Further 
changes to how long we have to work cannot be discounted. For 
employees, these developments mean it is more important now 
than ever for them to be capable of working. This capability 
refers not only to health and fitness, but also to ensuring they 
are suitably qualified to compete at the current level. 
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 Management&Carreer  Business  management CAREERS worldwide

Rutronik is one of the leading distributors of electronic compo-
nents. More than 1.200 employees worldwide contribute to its 
success. Continuity, high dynamics and ambitious objectives
ensure a future-orientated environment. 

 Consult  Components  Logistics  Support Committed to excellence

RUTRONIK Elektronische Bauelemente GmbH
Industriestraße 2 | DE-75228 Ispringen | Germany | Tel. +49 (0) 7231 801-273 | career@rutronik.com | www.rutronik.com

For our product portfolio to be successfully positioned in the market
place, it must be defi ned in Product Management and product
strategies must be implemented. Technical and commercial para-
meters both play a decisive role here. For our team we are looking for:

RFID / NFC Product Manager (m/f)

Bluetooth / WiFi Product Manager (m/f)

The product manager defi nes the product portfolio and associated 
warehousing structure in their area of responsibility in line with tech-
nical and commercial parameters. Following a thorough training and 
orientation period, you will support customers and sales colleagues 
in the selection of appropriate products. Working in close consulta-
tion with globally active manufacturers, you will be responsible for 
organising all the marketing materials and campaigns for your own 
product area.

What we require of you:
 Degree in engineering or business administration or appropriate 

training
 Technical and commercial expertise
 First-hand professional experience in sales or product marketing 

is an advantage
 A strong communicator and confi dent in dealing with business 

partners
 Excellent command of English and MS Offi ce

The sale and distribution of electronic components is central to our 
activities. Customer orientation and proximity are therefore of top 
priority to us. Commercial and technical distribution profi les can 
produce important synergies.

Wireless Field Application Engineer (m/f)

In the long term, the correct selection of components from a technical 
point of view will safeguard our customers‘ business and, ultimately,
our future. Following intensive internal and external training with 
our manufacturers, you will consult with our customers’ develop-
ment engineers on all technical matters during the evaluation and 
design phase. You will be based at one of our locations in Europe. 
You will function as an interface to our manufacturers until produc-
tion begins.

What we require of you:
 Degree in electrical engineering / communications technology / IT 

or appropriate equivalent training in conjunction with a long period 
of professional experience

 Established expertise in the use of the most popular wireless 
technologies such as RFID, GPRS, UMTS, GPS, Bluetooth, WLAN 
and ZigBee.

 First-hand professional experience in technical sales / development
 An interest in consulting, technical support and project work
 Good command of English and MS Offi ce

Connecting intelligence

Are you interested? You can expect to receive an attractive remuneration package, excellent training and outstanding opportunities for 
development. We look forward to receiving your application (please provide details of salary requirements and starting date). For further 
information, contact:

Fascination Electronics
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It is increasingly important for 
newcomers to the profession and 
employees to find an employer 
who takes their role in developing 
talent seriously, and offers their 
employees opportunities to stay 
fit professionally with continuing 
professional development and 
training. 

At Rutronik, we greatly value 
opportunities for training and  
education of our employees. These 
include vocational training in 
commerce for wholesale and ex-
port trade, in haulage and logistics 
and in IT, as well as the provision 
of study places for electronic en-
gineering, business engineering 
and business IT, offered by Rutro-
nik in partnership with the Duale 
Hochschulen (DH – Institutes of 
“Cooperative Education”). We 
currently have 22 trainees and 11 
students pursuing education in 10 
different vocational categories and 
faculties. Once they successfully 
complete their courses, then the 
world is their oyster: “We certain-
ly do not apply the “once a trainee, 
always a trainee” maxim. In con-
trast, the vocational journey ta-
ken by many of our em-ployees at 
Rutronik has been quite astoni-
shing. For example, our current 
Head of Business Development for 
Europe in the Displays & Boards 
division started out as a trainee on 
our wholesale and export trade 
programme. Another lady who 
started out on the whole-sale and 
export programme in Materials 
Management, has now reached 
the level of Product Sales Manager 
in Optoelectronics,” explained 
Christina Gruber, Head of Human 
Resources Management at Rutro-
nik. 

Generally, people who have 
completed their traineeships in 
our wholesale and export pro-
grammes start out in Materials 
Management or Sales Back office, 
with prospects and opportunities 
to become Product Sales Mana-
gers, Line Managers or Field Sales 
Staff. Students who graduate 

through the Duale Hochschule 
(Cooperative University) route ge-
nerally enter at business engineer 
level, such as Junior Product Sales 
Manager, or Junior Field Applica-
tion Engineer in the case of those 
who have studied electronic en-

gineering. There are comprehen-
sive promotion opportunities for 
everyone, according to each 
individual’s own capabilities and 
targets. These are not just limited 
to Rutronik’s base in Ispringen, 
either. As a global company with 
subsidiaries in 27 countries, Ru-
tronik offers its employees interes-
ting opportunities in other coun-
tries, too, and trainees also have 
the chance to gather experience 
abroad. 

Qualifying is  
just the beginning

Life-long learning has long  
been a basic principle of modern 
career planning. However, enac-
ting the principle in practice has 

often lagged far behind. That is 
not the case at Rutronik. Here, 
employees, whether they started 
out as trainees or students, conti-
nue to spend time behind a desk 
long after qualifying. They are of-
fered wide-ranging training mea-

sures to help develop them profes-
sionally and personally. Each 
employee has an individual pro-
gramme that is defined by area of 
responsibility, interests and know-
ledge. “We want to work with our 
employees for a long time. This is 
a process that includes a pre- 
ference to fill management posi-
tions from within our own ranks,” 
explained Head of Human Resour-
ces Management Gruber. “For 
that reason, CPD and long-term 
development of the next genera-
tion of managers are particularly 
important tasks. We seek out and 
give specific support to those who 
show potential. True to our corpo-
rate motto of “Committed to ex-
cellence”, the next step on the 
ladder for all our employees is de-
termined by their performance, 
willingness to work and desire 
and ability to help shape our com-
pany. Therefore, our internal trai-
ning does not just cover technical 
knowledge, but also the soft skills 
needed by our management. This 
comprises developing our emplo-
yees’ entire personality, with fac-
tors such as communication and 
the capability to express them-
selves, demonstrate team spirit 
and develop social skills. 

Security  
in volatile times

Especially in strained econo-
mic times, a secure job is not al-
ways a given, even if you have 
good qualifications. “Young peo-
ple, in particular, require stability 
for their personal development. 
But this reliability is also enor-
mously important for older staff. 
For this reason, our philosophy 
involves establishing working re-
lationships for the long term. We 
are not the sort of organisation 
that randomly hires and fires,” 
explained Gruber.  “Our company, 
which has out-performed the 
market average since it was foun-
ded, is in great economic health, 
and therefore we are in the for-
tunate situation that we can offer 
our employees secure jobs with 
good prospects.”                     ■

“We want to work with our employees for a long time. This is a process that  
includes a preference to fill management positions from within our own ranks,” 
explained Head of Human Resources Management Christina Gruber.
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Tailored, consistent logistics sys-
tems show off their advantages 
in this respect. Thanks to their 
advance planning capabilities, 
they even out the effects of shor-
tages so that customers barely 
notice them, if at all. A prerequi-
site for any functional logistics 
system is permanent electronic 
data exchange, allowing fast re-
action to changing demand. At 
the same time, it also enables 
processes to be optimised and 
errors to be reduced. The human 
factor in manual data entry and 
confirmation represents a much 
larger source of error than any 
electronic system. 

Since 1996, Rutronik has de-
veloped and implemented logis-
tics solutions for and with its 
customers, who now number 500 
in this sector. 

The broadliner earns half of its 
total revenue through logistics 
systems and looks after logistics 
customers around the world. Or-
ders are prepared and coordina-
ted from the head office in Isprin-

gen, so that Rutronik can supply 
the same standards of service 
around the world in terms of con-
sistency of labelling, packaging, 

Securing supply and optimising process costs 

Competitive advantage  
from professional logistics systems 
The market for electronic components is characterised by peri-
odic fluctuations in demand. This alternation between shortage 
and excess production needs swift intervention to ensure a re-
liable, uninterrupted supply. 

notification and much more be-
sides. 

The work centres around three 
standardised, easily implemen-
ted logistics systems, “Delivery 
schedule”, “Kanban” and “Con-
signment”, with established pro-
cedures for the flow of informa-
tion, materials and money. These 
are adjusted according to custo-

mer wishes to fit the relevant 
processes, costs and factors, and 
can be combined flexibly with 
system-supported forecasting, 
ship-to-line, bar codes and many 
other additional options, produ-
cing a final tailored system. In 
many cases, other optional servi-
ces are useful, even if they come 
at added cost, such as traceabili-
ty. The most advanced system in 
the European distribution sector 
is developed by Rutronik. It al-
lows easy unique identification 
and traceability of all electronic 
components. The underlying 
platform is a system of cameras 
that read the bar codes and re-
cord the information from every 
packaging unit in the distribution 
centre, saving the data in a file. 
As soon as the data is in a format 
that can be processed, further 
handling or search for detailed 
data do not pose problems any-
more . Each packaging unit is 
allocated a unique number (PU-
RID – Packaging Unit Rutronik 
ID) affixed to the label. This iden-
tifies each packaging unit uni-
quely, in contrast to the “PUN” 
(Packaging Unit Number) of the 
vendor, which can sometimes be 
used for a large number of pa-
ckaging units.
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Flexible  
delivery schedule system

Scheduled deliveries can be 
used for all components and are 
also suited for a smaller volume 
of item numbers. Customers send 
their rolling consumption fore-
casts to Rutronik each week. The-
se forecasts are used as the plan-
ning basis. Rutronik uses the 
plan figures to distribute specific 
volumes that are agreed with the 
customer within a defined period 
of time. The demand patterns 
may be quite irregular. 

Kanban:  
“Card system” for secure 

goods circulation 

Kanban processes are suitable 
for constant demand and conti-
nual production. The basic requi-
rement is that the customer has 
sufficient storage space, regular 
consumption and long-term, con-
stant batch sizes. Kanban contai-
ners are defined in advance as 
having a specific fill level, and a 
specific number. Each container, 
or bin, is allocated a unique Kan-
ban ID number. All the informa-
tion on a bin (quantity, finished 
part no., bin type, storage loca-
tion, recipient store and delivery 
time) is recorded on a card (the 

Kanban). Two containers as a mi-
nimum are in circulation – if the-
re are more then agreement must 
be reached about how many Kan-
ban containers can be collected 
by Rutronik. As soon as one Kan-
ban container at the customer 
site is empty, the Kanban ID 
number is set to “empty” and the 
electronic Kanban card is sent to 
Rutronik. Rutronik then sends 
one or the agreed number of full 
Kanban containers back to the 
customer. 

Since there are always at least 
two full Kanban containers avail-
able at any one time, the circula-
tion of goods and therefore abili-
ty to supply is always ensured. 
Production and material stocks 
are adjusted to match the order 
books, and schedules are ma-
naged so that they will always  
be met in optimum conditions. 
The advantages include a very 
secure supply chain with low 
stocks of material, supply close 
to the point of manufacturing 
and low management comple-
xity.

Consignment store:  
Flexible and reliable 

For short-term fluctuating pro-
duction, a consignment store is 
an ideal solution. The customer 
provides the storage space while 

Rutronik assumes complete res-
ponsibility for inventories, inclu-
ding any capital commitment. 
The distributor therefore pur-
chases the goods and stores them 
in the customer’s location, but 
only issues invoices when they 
are picked from the store. As a 
prerequisite for this model, the 
customer must be able to replica-
te the store in IT systems, since 
the inventories must be managed 
separately, without any stock va-
luation. 

The main advantages are high 
availability and security of sup-
ply, combined with low handling 
effort and lower capital costs. 
Consumption-controlled mini-
mum and maximum fill levels 
can be used to ensure the con-
signment store is replenished, or 

alternatively goods can be sup-
plied by a demand-management 
process using forecasting. 

A high degree of supply secu-
rity and efficient handling of pas-
sive components figure among 
the main decision making criteria 
for the introduction of a logistics 
system. In this respect, Rutronik 
has gathered wide-ranging exper-
tise from numerous practical pro-
jects, and excels with innovative 
approaches. Where the initial si-
tuation was concerned with ef-
ficient management of ‘C’ parts, 
the Rutronik product portfolio 
today covers all product areas 
equally, leading to a tangible  
reduction in the number of  
vendors. The resulting economic 
advantage is a major factor in 
times of hard competition.      ■
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Fairs in 2012
Embedded World, Nürnberg
28. Februar - 1. März 2012

Electronica China, Shanghai (China)
20. - 22. März 2012

Display, Paris (Frankreich)
3. - 5. April 2012

Light & Building, Frankfurt
15. - 20. April 2012

S.E.E., Stockholm (Schweden)
17. - 19. April 2012

Lumiville, Lyon (Frankreich)
5. - 7. Juni 2012

Electroncia, München
13. - 16. November 2012
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