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Comment

The changing face of Wi-Fi
Today Wi-Fi is practically everywhere, 
but that is not to say that there not many 
problems associated with it. Residential 
Wi-Fi struggles to keep up with the 
explosion of devices found in many 
homes and is often poorly distributed 
and traditional routers are often easily 
overwhelmed. Public Wi-Fi is better and 
more robust, but there are still bandwidth 
issues, and signals are often dropped 
due to interference.

One company looking ahead is Plume 
by rethinking home Wi-Fi from the ground 
up and ditching the traditional router. 
Plume recently announced pre-sale for its 
self-optimizing Wi-Fi that will launch this 
fall and offer a completely new system 
for people wanting fast and consistent 
connectivity in every corner of their 
homes.

Plume works through a set of small 
Pods designed to plug directly into wall 
sockets around the home – one Pod per 
room is recommended. Directed by the 
Plume Cloud, the Pods offer coverage, 
speed and reliability far beyond any other 
solution. Plume is smarter, faster, smaller 
and simpler to set up.

“A single router can no longer meet 
the Wi-Fi demands of most homes 
today,” said Fahri Diner, CEO and co-
founder of Plume. 

“While the latest generation of 
multi-router systems improve signal 
strength, they can choke the overall 
system capacity and speeds. These 
unnecessarily expensive products are 
based on decades-old technology that 
compounds the issue of a central router 
and cannot handle the complex variables 
and loads affecting a Wi-Fi network in a 
modern connected home.”

Consequently, the Plume team 
created Adaptive Wi-Fi™, a deeply 
distributed, whole-home Wi-Fi system 
that dynamically responds to varying Wi-
Fi conditions.

By actively monitoring the home 
network, as well as the devices 
connected to it, Plume detects 
interference and continuously makes 
decisions to improve signal, speed and 
resiliency. For example, the system 
monitors the UHD TV box in the living 
room and boosts Wi-Fi capacity there 
so the 4K stream never loses resolution. 
Plume also directs mobile devices to 
seamlessly roam as they move around 
the home. 

The Plume system sets itself up from 
the cloud in less than two minutes with 
the Plume mobile app.

WI-FI ON WHEELS 
In a separate development Wi-Fi looks to 
provide dynamic coverage everywhere. 
Claiming a world first, Ericsson has 
rolled out a mobile Wi-Fi unit, designated 
Wi-Fi on Wheels, that will potentially 
give thousands of people outdoor 
wireless access while on the go in cities 
throughout the U.S. 

A customised Ford Transit 350 cargo 
van is outfitted with six Wi-Fi access 
points – enough to serve an estimated 
2,500 people attending an event. 
Comcast worked with Ericsson to bring 
the vision to life and plans to use the 
vans to support community activities, 
sporting events and emergency response 
initiatives.

The van specifications also include 
a number of industry-firsts, including 
multiple network access connections, 
non-line-of-sight (NLOS) microwave 

backhaul, onboard backup power and 
modular deployment elements that 
enable Comcast to launch operations in 
minutes. 

Angel Ruiz, Head of Region North 
America, Ericsson, says: “Driving 
innovation means not only bringing 
the best technology, but also enabling 
it to be used in new ways. This new 
rapid deployment solution will mean 
fast dispatch and hassle-free setup for 
Comcast, so they can bring coverage to 
new hard to reach locations.”

WI-FI GETS LIGHT
Further out, a report highlights the 
emergence of Wi-Fi based on light. 
According to Grand View Research’s 
latest report, the global VLC/Li-Fi 
market could reach $101.30 billion by 
2024, boosted by increasing concerns 
over cyber security. According to the 
report, the growing need for green 
technology with low power consumption 
is encouraging the development of 
advanced communication systems and 
visible light communication (VLC) is 
expected to grab a substantial portion 
of the Wi-Fi industry in the near future. 
High illumination, longer life and low 

power consumption 
of has led the 
implementation of 
LED as a component 
in Li-Fi (Light Fidelity) 
systems. 

Increasing 
applications of indoor 
location-based 
services embedded 
with light fixtures in 
retail shops and hotels 
is projected to be one 
of the factors driving 
revenue growth.

Further, 
advancements in the 

automotive industry are projected to 
enhance the safety of commuters. This 
is being executed through the vehicle to 
vehicle (V2V) and vehicle to the roadside 
(V2R) communication by installing LEDs 
in headlight and tail light of the vehicle. 
However, high installation and repair 
cost are projected to obstruct the large-
scale implementation of these systems, 
especially in the emerging economies.

Jean-Pierre Joosting
Editor

Rethinking home Wi-Fi from the 
ground up and ditching the traditional 
router, Plume offers a completely new 
system for people wanting fast and 
consistent connectivity in every corner 
of their homes.
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Arrays of tiny lasers could lead 
to terahertz security scanners
Researchers at MIT and Sandia National 
Laboratories recently described a new 
way to build terahertz lasers that could 
significantly reduce their power con-
sumption and size, while also enabling 
them to emit tighter beams, a crucial 
requirement for most practical ap-
plications. The work also represents a 
fundamentally new approach to laser 
design, which could have ramifications 
for visible-light lasers as well.

The researchers created an array of 
37 microfabricated lasers on a single 
chip. Its power requirements are so low 
because the radiation emitted by all of 
the lasers is phase locked.

In their paper published in Nature 
Photonics, the researchers identified four 
previous phase-locking techniques, but 
all have drawbacks at the microscale. 
Some require positioning photonic com-
ponents so closely together that they’d 
be difficult to manufacture. Others require 
additional off-chip photonic components 
that would have to be precisely posi-
tioned relative to the lasers. By contrast, 

this technique uses a monolithic device, 
meaning all the microlasers are etched 
entirely from a single block of material.

“This whole work is inspired by anten-
na engineering technology,” says Qing 
Hu, a distinguished professor of electri-
cal engineering and computer science at 
MIT, whose group led the new work. We 
really were inspired by microwave-engi-
neer technology in a very thoughtful way 
and achieved something that is totally 
conceptually new.”

http://mit.edu

Qualcomm, ST look to 
minimise smartphone 
power consumption

Qualcomm Technologies is adding soft-
ware support for inertial sensors from 
STMicroelectronic, including its iNEMO 
inertial module. The companies say that 
the combination of ST’s flexible sensor 
architecture and Qualcomm All-Ways 
Aware sensor-processing abilities will 
add performance and minimize power in 
mobiles.

The companies say that the support 
will enable the rapid introduction of An-
droid smartphones based on Qualcomm 
Snapdragon processors with minimized 
power consumption and high-performing 
sensor capabilities through the use of 
hardware features integrated into the 
sensor. The reference software is already 
available to address the specific needs 
of OEMs creating new devices. While 
the agreement extends to all of ST’s 
inertial modules and sensors, first efforts 
will focus on supporting ST’s LSM6DS3 
inertial module.

www.st.com
www.qualcomm.com

Supercapacitor integrated inside 
a chip could power the IoT
A micro-supercapacitor, which can 
be integrated directly inside a silicon 
microcircuit chip, has been developed 
by the VTT Techni-
cal Research Centre 
of Finland as a tiny 
energy source fthat 
is ideal for integrated 
mobile devices and 
paves the way for ze-
ro-power autonomous devices required 
for the future Internet of Things (IoT).

The high energy and power density of 
the miniaturized energy storage relies on 
the new hybrid nanomaterial developed 
recently at VTT.

The energy and power density of a 
supercapacitor depends on the sur-
face area and conductivity of the solid 
electrodes. VTT’s research group has de-
veloped a hybrid nanomaterial electrode, 
which consists of porous silicon coated 
with a few nanometre thick titanium 
nitride layer by atomic layer deposition 

(ALD). This approach leads to a record 
large conductive surface in a small vol-
ume. Inclusion of ionic liquid in a micro 

channel formed 
in between two 
hybrid electrodes 
results in ex-
tremely small and 
efficient energy 
storage.

For the first time, silicon based micro-
supercapacitor competes with the lead-
ing carbon and graphene based devices 
in power, energy and durability. 

The demonstrated in-chip super-
capacitor technology enables storing 
energy of as much as 0.2 joule and 
impressive power generation of 2-W on 
a one square centimetre silicon chip. At 
the same time it leaves the surface of 
the chip available for active integrated 
microcircuits and sensors.

www.vttresearch.com

Keysight and NAR Labs 
partner on 5G R&D
Keysight Technologies, Inc., and National 
Applied Research Laboratories (NAR 
Labs) have signed a memorandum of 
understanding (MOU) to establish a 
strategic partnership on research and 
development of 5G communication 
technologies. Both parties are committed 
to working together on the 5G enabling 
technologies as well as prototype verifi-
cation and evaluations.

The partnership between Keysight and 
National Chip Implementation Center 
(CIC) of NAR Labs started with mmWave 
front-end circuit design technology. The 
collaboration will lead to the launch of the 
next generation of high-speed broad-
band mmWave wireless communications 
experimental networks. The system will 
include a Keysight PSG vector signal 
generator, 12 GSa/s arbitrary waveform 
generator and an Infiniium oscilloscope. 
The SystemVue 5G Baseband Verifica-
tion Library from Keysight will accompany 
these world-class hardware systems.

www.keysight.com

News

Image courtesy of the researchers at at 
MIT and Sandia National Laboratories.
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LED communications could grab 
share of Wi-Fi market
According to Grand View Research’s 
latest report, the global VLC/Li-Fi market 
could reach $101.30 bil-
lion by 2024, boosted by 
increasing concerns over 
cyber security.

The growing need 
of green technology 
systems with low power 
consumption is encour-
aging the development 
of advanced communication systems 
and visible light communication (VLC) is 
expected to grab a substantial portion 
of the Wi-Fi industry in the near future. 
However, the adoption is at the nascent 
stage and is currently being used for 
niche applications, due to which, an 
extensive R&D investment would help 
market players to obtain a competitive 
advantage, says the report.

High illumination, longer life and 
low power consumption of has led the 
implementation of LED as a component 
in Li Fi (Light Fidelity) systems. Govern-
ment promotions for smart LED bulbs in 

developed countries such as the U.S., 
and the UK are expected to provide a 

massive infrastructure 
base to the VLC system 
providers.

Increasing applica-
tions of indoor location-
based services embed-
ded with light fixtures in 
retail shops and hotels 
is projected to be one 

of the factors driving revenue growth. 
Several companies are deploying VLC 
installations in supermarkets which in 
turn is aiding retailers to tie customers’ 
shopping history by tracking their loca-
tion details.

Advancements in the automotive 
industry are projected to enhance the 
safety of commuters. This is being 
executed through the vehicle to vehicle 
(V2V) and vehicle to the roadside (V2R) 
communication by installing LEDs in 
headlight and tail light of the vehicle.

www.grandviewresearch.com

Bluetooth 5 coming in 
2017 will be much faster
The Bluetooth SIG (Special Interest 
Group) has announced that its next 
release, coming late 2016 to early 2017, 
will be called Bluetooth 5. It will qua-
druple range, double speed, and increase 
data broadcasting capacity by 800%.

The SIG says that the forthcoming 
version of Bluetooth technology will 
deliver “connectionless” IoT, advancing 
beacon and location-based capabilities 
in home, enterprise and industrial situa-
tions. Extending range will deliver robust, 
reliable Internet of Things (IoT) connec-
tions that make full-home and building 
and outdoor use cases a reality. Higher 
speeds will send data faster and optimise 
responsiveness. Increasing broadcast 
capacity will propel the next generation 
of “connectionless” services such as 
beacons and location-relevant informa-
tion and navigation. The way Bluetooth 
devices transmit information will move 
away from the app-paired-to-device 
model to a connectionless IoT where 
there is less need to download an app or 
connect the app to a device.

www.bluetooth.org

Contactless and mobile payments 
to drive cashless society
Research by London & Partners raises the 
possibility of the UK becoming a cashless 
society within 20 years. The latest data 
from MasterCard shows that contactless 
spending has increased by 326% year-
on-year in the UK.

Mobile payments systems such as 
Apple Pay are also offering customers a 
contactless payment system that is ex-
pected to grow rapidly in the near future.

A survey of more than 2,000 consum-
ers shows that 68 per cent believe that 
cashless technologies will completely re-
place physical money by 2036. The figure 
is higher in London where three quarters 
of people said they thought cash would 
disappear within 20 years.

Last week the Bank of England an-
nounced that it will be launching a fintech 
accelerator programme that will work with 
technology companies to harness fintech 
innovations. Mark Carney, The Governor 
of the Bank of England also remarked 
that “Financial technology companies will 

change the nature of money, shake the 
foundations of central banking and deliver 
nothing less than a democratic revolution 
for all who use financial services” 

Speaking at an event during London 
Technology Week on the growth of the 
capital’s fintech sector, Gordon Innes 
CEO of London & Partners said: “London 
is the global leader for fintech. With the 
world’s leading financial services centre 
and Europe’s fastest growing technol-
ogy hub, London’s fintech companies are 
disrupting the current financial industry 
and changing the way we interact with 
money. As a result, they are attracting 
record levels of investment and world 
class talent. From peer-to-peer lending 
companies, such as Funding Circle and 
Zopa, to remittance companies, such as 
WorldRemit and TransferWise, London’s 
fintech companies are pioneering the lat-
est disruptive fintech innovations.”

www.londonandpartners.com

FiberTower and PHAZR 
team up on mmWave 5G
Gigabit Wireless provider PHAZR and 
FiberTower have announced a partner-
ship focused on 5G millimeter wave 
systems development. Pursuant to the 
agreement, FiberTower, the largest inves-
tor in PHAZR, will participate in the initial 
round of funding along with iTimeFund 
and other investors.

“The FiberTower investment will help 
PHAZR accelerate the deployment of 
their 5G technology for a Gigabit per 
second mobile and fixed access system 
utilizing mmWave bands between 24 GHz 
and 39 GHz,” said Pulin Patel, PHAZR 
Board member from iTimeFund.

When available in 2017, PHAZR’s 
5G millimeter wave system will be the 
industry’s first integrated, high-power, 
commercial, 5G millimeter wave anten-
nas array.  At peak rates the system is 
expected to deliver 16 Gbps throughput 
per cell over a 200 MHz channel block, 
which will be an industry-first. 

www.phazr.net
www.fibertower.com

News
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Report claims IoT to overtake 
mobile phones by 2018
The latest Ericsson Mobility Report 
claims that the Internet of Things (IoT) 
is set to overtake mobile 
phones as the largest cat-
egory of connected device 
by 2018. According ot 
the report, between 2015 
and 2021, the number of 
IoT connected devices 
is expected to grow 23 
percent annually, of which cellular IoT is 
forecast to have the highest growth rate. 
Of the 28 billion total devices that will be 
connected by 2021, close to 16 billion 
will be IoT devices.

Western Europe will lead the way in 
adding IoT connections – the number of 
IoT devices in this market is projected 
to grow 400 percent by 2021. This 
will principally be driven by regulatory 
requirements, for example for intelligent 
utility meters, and a growing demand for 
connected cars including the EU e-call 
directive to be implemented in 2018.

Rima Qureshi, Senior Vice President 
& Chief Strategy Officer, Ericsson, says: 

“IoT is now accelerating as device costs 
fall and innovative applications emerge. 

From 2020, commercial 
deployment of 5G networks 
will provide additional ca-
pabilities that are critical for 
IoT, such as network slicing 
and the capacity to connect 
exponentially more devices 
than is possible today.”

Two other highlights from the report 
are that smartphone subscriptions will 
surpass those for basic phones in Q3 
this year and teenage use of cellular data 
for smartphone video grew 127 percent 
in just 15 months (2014-15).

By 2021, smartphone subscriptions 
will almost double from 3.4 billion to 6.3 
billion. Also revealed in the report, there 
are now 5 billion mobile subscribers – 
unique users – in the world today, which 
is testament to the phenomenal growth 
of mobile technology in a relatively short 
period of time.

www.ericsson.com/mobility-report

LimeSDR platform gets 
an app store
Lime Micro and Ubuntu are putting 
together an App Store for LimeSDR that 
will ensure the software defined radio 
(SDR) apps developed with the LimeSDR 
board are downloadable and those 
developed by Lime remain completely 
open-sourced.

Developers are already using the 
LimeSDR to develop apps with LTE, Blue-
tooth and LoRa, and future applications 
including IoT Gateway, 2G to 5G cellular 
Network in a box, drone command and 
control, utility meters, home automation 
and media streaming are anticipated by 
the team behind the LimeSDR. 

The LimeSDR platform is a low cost 
application-enabled software defined 
radio (SDR) platform that can be 
programmed to support virtually any 
type of wireless standard. From Wi-Fi, 
ZigBee and Bluetooth through to cellular 
standards such as UMTS, LTE and GSM 
and to the emerging IoT communication 
protocols such as LoRa, the platform 
offers endless wireless connectivity 
opportunities.

www.limemicro.com

Payments through NFC to soar  
in 2016
According to market research firm Future 
Market Insights (FMI), mobile payment 
transaction volume will grow by a mas-
sive 42% to reach 26,923.7 million in 
2016, up from 18,969.8 million in 2015. In 
terms of value, this will represent nearly 
US$ 768.78 billion, up from US$ 549.91 
billion in 2015.

Mobile payments will continue to be 
strong in APEJ and Africa, as unlike US 
and Europe, a majority of consumers 
don’t own a credit card, and are making 
a direct shift from cash to mobile pay-
ments. Growth will be particularly robust 
in China, where the entry of Apple and 
Samsung earlier this year has led to a 
renewed interest, sprucing up the already 
fiercely-competitive landscape.

While strong adoption in China will 
continue to boost the mobile payment 
market in Asia Pacific, making it the lead-
ing market globally in terms of volume, 
Africa will maintain its top position in 
terms of value. The tremendous suc-

cess of M-Pesa in Kenya has influenced 
consumers and businesses in other 
African countries to adopt mobile money, 
leading to a rapid increase in the Africa 
mobile payment market. Africa currently 
accounts for nearly 32% revenue share of 
the global mobile money market, with a 
subscriber base of over 100 million. Out-
side of Asia Pacific and Africa, the U.S. 
and Western Europe remain the other 
lucrative regions for mobile payment 
transaction market globally.

By technology, SMS and WAP/WEB 
will continue to account for most of 
the transactions conducted worldwide. 
Mobile payments conducted through 
SMS will witness a year-on-year growth 
rate of over 28% and total US$ 385 Bn in 
revenues. Payments made through NFC, 
widely touted as the technology of the fu-
ture, will witness the highest y-o-y growth 
rate, increasing at over 59% in 2016.

www.futuremarketinsights.com

LTE to drive RF power 
semiconductor market
In its latest report, market research firm 
MarketsandMarkets, expects the power 
semiconductor market to grow from USD 
10.57 Billion in 2015 to USD 31.26 Billion 
by 2022, at a CAGR of 15.4% between 
2016 and 2022.

The use of power amplifiers for LTE 
has increased with the growing demand 
for LTE. The transition to LTE requires a 
significant investment in the market as 
the core networks also need to change 
to meet the latest wireless standards. 
This would also drive the demand for RF 
power devices, which would boost the 
growth of the RF power semiconductor 
market. The increased use of smart-
phones is another major factor driving 
the growth of the RF power semiconduc-
tor market. APAC is expected to hold 
the largest market share and dominate 
the RF power semiconductor market 
between 2016 and 2022 due to the 
established electronics industry and 
adoption of innovative technologies.

www.marketsandmarkets.com

News
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Wireless Testing

Whether mobile devices, Inter-
net of Things, or industrial RF 
applications, the world runs on 

wireless.
As a result, wireless testing is more 

important than ever before. But how do 
you balance thoroughness, speed, and 
budgets? Quipping “pick any two of 
the three” isn’t a good answer. Testing 
must be thorough, fast enough to keep 
up with getting to market, and yet within 
tight budgets.

Test engineers should adopt a right-
sizing approach to manage trade-offs 
and find solutions that are the best fit for 
a particular situation.

SPEC OUT THE TEST 
REQUIREMENTS
Right-sized wireless testing starts with 
comparing and contrasting the two 
general types of wireless test systems: 
transceiver and handover. Transceiver 
testing means testing how radios di-
rectly communicate with one another. In 
handover testing, you test how antennas 
or access points perform with radios, 
which generally are called handsets.

Whether looking at transceiver or 
handover testing, testing gear has the 
following considerations:
➤ �Ports connect devices to the test 

system.
➤ �Internal RF components attenuate, 

divide, or combine signals.
➤ �Attenuators may be remotely pro-

grammable or manual.
➤ �Systems work over specific frequency 

ranges.
➤ �Configurations establish paths of 

communications among devices.

The ports, attenuators and divider/
combiners, frequency ranges, and inter-
nal configurations are where tradeoffs 
will happen that affect overall testing 
speed, thoroughness, and cost.

MAKING CHOICES
In a perfect world, you would have the 
most flexible test system available. It 
would connect any set of radios or col-
lection of handsets and antennas that 
you wanted to test. Every path between 
two devices would have a programmable 
attenuator to separately adjust the signal 
strength between the devices and in-

clude the ability to adjust signal strength 
over time to simulate signal fading.

However, as the numbers of ports, 
potential paths, and RF components in-
crease, so does the expense. Additional 
components expand the amount of rack 
space necessary for housing. They also 
put greater demands on power and heat 
dissipation.

If you reduce the number of compo-
nents in the test system; size, power, 
and cooling demands decrease, as does 
cost. The price you pay is a loss of test-
ing flexibility. Some test configurations 
may be impossible to model. Other sce-
narios could take longer as decreased 
flexibility necessitates more testing itera-
tions to cover individual cases and more 
time in the schedule to accommodate 
additional setup and stages of testing.

In handover testing, an additional 
source that can balance flexibility, time, 

and savings is the use of manual at-
tenuators. They are less expensive than 
programmable ones because they lack 
the circuitry for remote programming. 
Instead, an engineer sets them through 
knobs on the front of the attenuators. 
The manual action increases the time 
for configuration and cannot accom-
modate all testing scenarios, like fading 
the dB setting over time to simulate 
signal fading.

Even input power specifications can 
pressure a budget. Test equipment 
frequently accepts limited antenna or ac-
cess point power input, like 1 W, versus 
a typical commercial 40 W device, be-
cause of the power dissipation charac-
teristics of the equipment components. 
Adding a dedicated attenuator instead 
of running tests at full power is far less 
costly than upgrading the test system’s 
components.

How to right-size your wireless testing
By JFW Industries, www.jfwindustries.com

The example diagram shown is a 12 port hub fan-out configuration. All ports are 
connected via a resistive power divider/combiner with a star configuration. There 
are a total of 12 programmable attenuators.
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Although not strictly a trade-off, the 
use of technically neutral language can 
broaden your options in searching for 
appropriate test equipment. The fre-
quencies used by LTE wireless differ by 
country, for example. Specify actual fre-
quency ranges. Companies vary in how 
they refer to frequency ranges. Some 
specify everything in megahertz; others 
quote gigahertz. Look for the appropri-
ate values under each to be sure you 
don’t shortchange your search.

WHAT ARE YOUR NEEDS 
TOMORROW?
Trade-offs affect the future as well. Test 
engineers cannot only consider today’s 
needs, because test devices usually 
aren’t reconfigurable. If you buy a unit 
that works for a current project, next year 
may bring another design that has more 
expansive requirements and will need 
a separate test system. And yet, that 
second unit likely could have covered 
the current test cases, so overly narrow 
economics can also be self-defeating.

In some cases, the additional ex-
pense of greater coverage might be 
negligible. For example, if you want to 
test transceivers in the frequency range 
of 900 MHz to 2 GHz, a customized test 
system might cost virtually the same 
as one that would cover 698 MHz to 
3 GHz because the latter could use more 
standard parts, gaining off-the-shelf cost 
efficiencies.

Consider the amount of attenuation 
you will need on connections. There are 
typical ranges, such as from 0 dB to 
95 dB in 1 dB steps up to 6,000 MHz, 
or 0 dB to 127 dB in 1 dB steps up to 
3,000 MHz. The more you can contain 
your testing attenuation needs into typical 
ranges, the more likely the test system will 
use less expensive standard components.

TRANSCEIVER TESTING
Each port in transceiver test equipment 
will represent one RF signal for one of 
the radios being tested. Each antenna, 
with radios often in a shielded enclosure 
to control the testing environment, is 
connected to the port through a cable.

There are three types of configura-
tions you may find in transceiver test 
equipment:
➤ �Full fan-out;
➤ �Limited fan-out;
➤ �Hub fan-out.

Full fan-out is the most flexible be-
cause it offers a fully meshed matrix. It 
is also the most expensive because it 
requires the most RF components. In a 

full fan-out configuration, there is an at-
tenuator for each possible path between 
radio pairs. If you have 12 ports, there 
are (12 x 11)/2, or 66, possible two-way 
paths, each requiring a programmable 
attenuator. With 6 ports, there are (6 x 
5)/2, or 15, possible paths, and, so, 15 
programmable attenuators.

In a limited fan-out, each port con-
nects to a specific subset of other ports 
to either side. If you take a 12 port box 
and have an 8 limited fan-out design, 
each of the 12 ports will connect to the 
four immediately above it and the four 
immediately below. That would reduce 
the number of paths needing attenu-
ators to 48. The more ports, the more 
economically attractive a limited fan-out 
design can be. A 36-port full fan-out box 
would need 630 programmable attenu-
ators. Switch to a 36- port 12 limited 
fan design and the number of program-
mable attenuators you need is now only 
216, a savings of about two-thirds. A 
limited fan-out can work, if in real-world 
use, the radios would be spread out 
geographically far enough so that not all 
would directly communicate.

The hub fan-out is the simplest de-
sign, using a hub and spoke topology. 
There is only one programmable attenu-
ator per port. But you sacrifice flexibility. 
Each radio communicates to every other 
radio through the test system at the 
same time.

When you set the attenuator on one 
port, you’ve now limited its transmis-
sion to every other port, rather than 
independently setting the attenuation 
for each possible pair of communicating 
devices. You can still program a specific 
amount of attenuation between any 
one pair of radios, but you lose flexible 
control over the attenuation on all other 
possible paths.

HANDOVER TESTING
In handover testing, there are two types 
of ports: input and output. Input ports 
represent antennas: base stations, ac-
cess points, cell towers, or some other 
type of connection to the communica-
tions network. Output ports represent 
handsets or mobile devices. The terms 
“input” and “output” in this case are 
naming conventions, as all paths for a 

The example diagram shows a 12 port LC8 design. Each port is connected to only 
its 8 closest neighboring ports (4 upper neighboring ports & 4 lower neighboring 
ports). This design requires only 48 programmable attenuators.

Wireless Testing
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handover test system operate bi-direc-
tionally. There are three types of hando-
ver configurations:

➤ �Full fan-out;
➤ �Limited fan-out;
➤ �Manual handover.

As with a transceiver test system, 
a full fan-out handover system means 
all inputs can talk to all outputs. Each 
input port is connected to an RF divider/
combiner to split the signal into multiple 
paths corresponding to the number of 
output ports. Each path has an attenu-

ator. Then each path enters a divider/
combiner for the associated output port. 
To find the number of paths in a full 
fan-out handover system, multiply the 
number of input ports by the number 
of output ports. An 8x4 system would 
have a 1x4 divider/combiner and 4 
attenuators for each input port and a 
1x8 divider/combiner for each output. 
That makes 32 attenuators and 12 total 
divider/combiners.

In a limited fan-out, each input has an 
attenuator, so the same signal strength 
reaches all the antennas. All the inputs 
lead into a single divider/combiner, 
which in turn leads to another divider/
combiner connected to the outputs. For 
the 8x4 configuration, there are only 
8 attenuators and 2 divider/combin-
ers. The number of components is far 
smaller, but you can’t independently 
adjust attenuation for each path from a 
handset to an antenna.

Manual handover systems also use 
a limited fan-out configuration. The dif-
ference between manual and program-
mable limited fan-out is that, in a manual 
system, manual rotary attenuators 
replace programmable ones. Manual 
handover systems are the simplest and 
least expensive type and are usually 
employed in early R&D.

FIND THE RIGHT SIZE
Options are great to have. They also 
complicate the process of making deci-
sions. No one can tell you what is best 
for your specific needs because no one 
else has to balance your schedule, com-
plexity, and budget. However, chances 
are you can find the right type of testing 
equipment to meet your specific needs.

Wireless Testing

The example diagram above is a 12 port full fan-out configuration. This 12 port 
design will have a total of 66 programmable attenuators.

Open source algorithm converts webcams into 
eye-trackers
Computer scientists 
at Brown University 
(Providence, Rhode Is-
land) have developed 
open-source software 
that identifies the eyes 
and tracks the gaze of 
subjects on webcams.

This is a software-
only solution that can 
determine what parts of web page are 
catching the user’s eye and could there-
fore provide developers with the ability to 
optimize applications for users or to cre-

ate additional features within 
games for example.

Conventionally eye-track-
ing devices require special-
ized hardware and therefore 
can be expensive as well 
as requiring the head to be 
in a relatively fixed position 
a certain distance from the 
monitor. A software-only 

solution therefore eliminates cost and 
could open up applications especially as 
video cameras are present in computers 
and mobile phones.

The software, called WebGazer.js, is 
written in javascipt and can be included 
in any web browser with only a few lines 
of code and can perform eye-tracking 
immediately with an average error of just 
a 100 pixels.

The software runs on the user’s 
browser and the user’s permission is 
required to access the webcam but no 
video is shared. Only the location of the 
user’s gaze is reported back to the web-
site and this can be done in real time.

http://webgazer.cs.brown.edu
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MIMO OTA Testing

Mobile devices and networks are 
growing ever more complex, not 
only in terms of features but also 

in the underlying technologies needed 
to support those features – technologies 
such as MIMO (Multi-Input Multi-Output) 
that require each tiny handset to contain 
not one but multiple radio antennas.

The more complex the product and 
service, the more important it is to test 
every aspect of network performance 
and the resultant user experience. In 
response, operators and manufacturers 
have collaborated with testers to develop 
a methodology that fully and consistently 
evaluates baseband modem performance 
and antenna design for MIMO operation.

The CTIA - The Wireless Association 
has recently published a testing stan-
dard (Test Plan for 2x2 Downlink MIMO 
and Transmit Diversity Over-the-Air 
Performance, Version 1.0) to gauge the 
Over-the-Air (OTA) performance level of 
handsets that employ MIMO antennas.

NOT ALL MOBILE DEVICES ARE 
CREATED EQUAL
How important is this standard and test 
procedure? Do devices really show much 
variation in performance?

To explore the scale of MIMO device 
performance variances, Signals Re-
search Group has published the results 
of a study evaluating fifteen commercial 
mobile MIMO devices across two dif-
ferent OTA labs (Chips and Salsa XX: 
When Iconic Meets Anechoic, Part II 
published in Signals Ahead, October 
2015). It revealed significant performance 
differences that would have a notice-
able effect on user experience. These 
include: triple-digit differences in data 
rates, universal under-performance in at 
least one frequency band, and a minimal 
relationship between handset price and 
reception quality.

This study confirmed the importance 
of OTA testing in evaluating MIMO device 
performance. Performance issues in the 
antenna design will translate into reduced 
Quality of Experience (QoE), including 
poor reception, slow downloads, and 
subpar application performance. For 
operators, poor QoE becomes a major 

cause of customer churn, and it forces 
investment in network infrastructure 
to compensate for the low quality and 
reduced capacity.

WHY OVER-THE-AIR?
Laboratory simulation of “real world” 
conditions has become very sophis-
ticated, and it is easy to replicate and 
control tests over cable connections, 
bypassing antennas. But with MIMO 
devices, throughput depends so criti-
cally on antenna performance in realistic 
propagation environments, and these 
cannot be simulated accurately with such 
conducted testing.

Single-Input Single-Output (SISO) al-
lows for greater separation of baseband 
and antenna testing because modem 
performance is not coupled to antenna 
performance – other than differences 
in receiver input levels due to antenna 
performance. Conversely, in MIMO the 
two are co-dependent: antenna perfor-
mance not only affects the signal levels 
presented to the receivers, but also the 
correlation between the two (or more) re-
ceivers. MIMO performance is a function 
of Signal-to-Interference-plus-Noise-Ra-
tio (SINR) and antenna correlation. How 
the device sees the wireless environment 
through the antennas can greatly affect 
modem performance – environmental 
conditions will make it harder or easier to 
decode the different data streams.

MIMO testing over-the-air creates a 
unique spatial signature that replicates 
realistic propagation scenarios but in a 
controlled, repeatable environment.

MAKING IT REALISTIC
MIMO performance is a function of the 
wireless channel and the antennas, so 
testing must combine such characteris-
tics as:
●   Antenna gain or efficiency;
●   Branch imbalance;
●   �Dual polarized channel conditions to 

replicate the handset environment;
●   Correlation between antennas.

Thanks to the highly controlled envi-
ronment specified by the CTIA, MIMO 
OTA radiated antenna testing is currently 

the best approximation to real world con-
ditions. It includes the use of an anechoic 
chamber, enabling spatial channels with 
the correct field structure so the device 
under test can observe the realistic ex-
pected channel during the test.

The correct field structure is replicated 
in the anechoic chamber using a special 
channel emulator and by mapping the 
signal levels across the probes in the 
chamber.

INTRODUCING THE CTIA MIMO OTA 
TEST PLAN VERSION 1.0
An official CTIA MIMO OTA test must be 
conducted in an anechoic chamber with 
8 dual- polarized probes. The lab valida-
tion tests must include ripple test, range 
calibration, and Signal-to-Interference 
Ratio (SIR) validation, to ensure the 
quality of the chamber setup and that 
evaluation is conducted at the correct 
power levels without extraneous signal 
interference. Definitions of measurement 
uncertainty elements are provided, and 
an overall measurement uncertainty limit 
is defined.

All the channel model validation proce-
dures are defined for key items such as: 
Power Delay Profile (PDP), Doppler/tem-
poral correlation, and spatial correlation. 
Finally, cross polarization is examined to 
check if the signal arrives at the device 
in a way which verifies that the amount 
of signal, in both vertical and horizontal 
polarization, is in accordance with the 
expected model. These channel model 
validation tests are typically performed by 
the system provider.

Testing can only take place once the 
setup has been shown to meet CTIA 
standards. Performance is measured in 
terms of MIMO Average Radiated SIR 
Sensitivity (MARSS). Average SIR over a 
set of orientations within the test envi-
ronment provides a more representative 
assessment of user experience. CTIA 
also provides reporting templates to 
ensure that test results are presented in a 
consistent format.

Further detail on the OTA test proce-
dure is available in a Spirent White Paper 
Ensuring MIMO Device Performance with 
Over-the-Air Testing.

Over-the-Air testing is vital if MIMO is to deliver good QoE

 – The smaller they get, the more gets packed into them…
By David Garrison, Senior Director, Wireless, Spirent
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THE AUTHORISATION PROCESS
So far, CTIA has published the Laboratory 
Assessment and Validation Requirements 
Document V1.1, which defines authorisa-
tion steps for system vendors and test 
labs and provides a template for reporting 
measurement uncertainty results.

The next step is to authorise the 
test system providers. This requires the 
on-site participation of a Subject Matter 
Expert (SME) and documents confirming 
compliance, including: data for MIMO 
OTA system validation results, a system 
configuration description, and example 
test data. System providers must also 
show baseline parameter file setups that 
have been verified for test plan compli-
ance. When these steps are complete, 
validated configurations for hardware and 
software can be published as “authorised 
by the CTIA”.

Each test lab must also be authorised. 
Labs must first be accredited to ISO 
17025 and have been previously autho-
rised by the CTIA for SISO OTA testing 

using the same chamber. Labs must sub-
mit work instructions, test setup informa-
tion for previously authorised equipment 
(identified above), sample test reports, 
and a measurement uncertainty test re-
port for SME review. Once approved, the 
lab becomes a CTIA Authorized Test Lab 
(CATL) for MIMO OTA.

Once a critical mass of CATLs has 
been established, V1.0 will become man-
datory for CTIA and PTCRB certification.

CONCLUSION
Examining MIMO antenna performance in 
realistic propagation environments gives 
an accurate view of the user experience 
and helps operators ensure good QoE. 
V1.0 of the CTIA MIMO OTA Test Plan 
defines standards for MIMO OTA testing, 
with upcoming releases already in the 
works.

Spatial channel emulation is an es-
sential part of MIMO OTA testing and, 
as wireless networks advance toward 
5G, the demands of device testing will 

become increasingly complex, requiring 
future-proof test solutions capable of 
scaling to support ever-higher channel 
density applications.

The good news is that suitable robust 
channel emulation solutions are already 
available. These already support the CTIA 
MIMO OTA Test Plan v1.0 and they are 
being continually developed to meet the 
most stringent conditions of future CTIA 
test plan versions.

ABOUT THE AUTHOR
Senior Director of Spirent’s Wireless Busi-
ness unit, David Garrison, leads the RF 
Channel Emulation Products team. This 
team has ownership for the product mar-
keting and product development of all RF 
channel emulation products. In addition, 
Dave leads developing new business 
opportunities for RF channel emulation in 
evolving communications markets includ-
ing 5G and the Internet of Things (IoT).

MIMO OTA Testing

Complete low-power Wi-Fi HaLow radio for IoT
Nanoelectronics research center imec, 
Holst Centre (initiated by imec and 
TNO), and Wi-Fi IP provider Methods-
2Bussiness have presented a complete 
Wi-Fi HaLow™ radio. The low-power, 
long-range radio solution uses 10 times 
less power than state-of-the-art or-
thogonal frequency division multiplex-
ing (OFDM) radios on the market.

The Wi-Fi HaLow™ radio can be 
used for a broad range of applications 
related to the Internet of Things (IoT) 
and complies with the most recent 
wireless networking protocol, IEEE 
802.11ah.

The radio’s compliance with the 
recently amended wireless networking 
protocol ensures that it is especially 
optimized for IoT-related applications. 
The Wi-Fi Alliance® recently introduced 
the HaLow™ designation for the new 
low-power, long-range Wi-Fi protocol 
IEEE802.11ah. Compared to other IoT 
standards, its sub-GHz carrier fre-
quency and mandatory modes with 
1-MHz/2-MHz channel bandwidths 
allow devices to operate over a longer 
range with scalable data rates from 150 
kb/s to 7.8 Mb/s. The standard uses 
OFDM to improve the link robustness 
against fading, which is important in 
urban environments, and to achieve a 
high spectral efficiency (data rate over 
a given bandwidth).

The radio integrates 
a sub-1GHz IEEE 
802.11ah transceiver 
from imec and Holst 
Centre, and a Medium 
Access Controller 
(MAC) hardware and 
software IP and ap-
plication layer from 
Methods2Business to 
enable 802.11ah com-
munication between 
large numbers of IoT 
clients and the internet 
using a central access 
point. The transceiver 
comprises a complete 
low-power physical layer implementa-
tion of RF front-end and digital base-
band. It features a 1.3nJ/b fully digital 
polar transmitter optimized for IoT 
applications as well as for the novel 
IEEE 802.11ah Wi-Fi protocol. The 
transmitter surpasses the tight spec-
tral mask and error-vector-magnitude 
(EVM) requirements of conventional 
Wi-Fi standards. It does so while dem-
onstrating a power consumption rate 
as low as 7.1mW in Tx mode for 0 dBm 
output power.

Methods2Business 802.11ah MAC 
core implements all the new Wi-Fi 
HaLow™ functionality to address the 
drawbacks of traditional Wi-Fi in IoT. 

Besides mandatory features for con-
necting up to 8.000 IoT clients (Hierar-
chical AID), improving collision avoid-
ance in channel access mechanisms 
(CSMA/CA, DCF, EDCA), and increas-
ing throughput by supporting shorter 
MAC headers, very advanced power 
saving modes like Target Wake Time 
(TWT) and Restricted Access Window 
(RAW) are also supported. To further 
trade-off power versus performance, 
time-critical functions are implemented 
in hardware while higher level MAC 
protocols are realized in software.

www.imec.be
www.holstcentre.com
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CPRI Test

INTRODUCTION
A key economic aim for wireless 
network operators is to reduce the 
amount of money spent in deploy-
ing the network in the field while 
maximising the cell coverage and 
ensuring better quality of service 
despite the impact of interference 
on the quality of reception.

Today’s wireless communication 
systems are sensitive to interfer-
ence, especially with LTE when this 
occurs at the centre of the channel 
spectrum, and engineers need to 
locate and isolate any problems 
and visualise the cause of the 
interference in order to deal with it. 
From the operators’ point of view, 
interference can create dropped 
calls, shrink the cell coverage, de-
crease the data rate (by increasing 
the bit error rate) and reduce the 
quality of service between the mo-
bile phones and the network. These 
problems cost the operators money 
as they lose subscribers.

A major change occurred in 
wireless communication systems 
with the adoption of centralised 
radio access networks (C-RAN) 
by the industry as a contribution 
to cost reduction. With the use 
of C-RAN, the new architecture 
of the mobile front-haul connec-
tion is configured with centralised 
baseband units (BBUs) controlling 
multiple, distributed remote radio 
head (RRH) units at antenna sites 
(Figure1). The RRHs sit on top of the 
antenna towers, whereas the BBUs are 
at ground level.

In the past, the BBUs and the RRHs 
were connected together via coaxial 
cables that were sensitive to effects 
such as power losses, aging, corrosion 
and intermodulation. To prevent most of 
these effects, a new common standard, 
CPRI (Common Public Radio Interface), 
has been adopted by most network 
infrastructure vendors, using optical 
fibres rather than coaxial cables. Opera-
tors also use optical fibre to reduce the 
costs of installation and maintenance of 
each cell site.

This article focuses on the new chal-
lenges involved in making CPRI mea-
surements in the field. 

MEASUREMENT TOOLS
With CPRI links, it now becomes pos-
sible, with appropriate handheld mea-
surement tools, to perform accurate 
and fast analysis for troubleshooting 
the radio network by decoding the CPRI 
link between the RRH and the BBU 
without the need to climb the tower. 

Essentially, CPRI technology con-
verts radio frequency signals from the 
electrical to the optical domain. This 
is what the RRH does on top of the 

tower when it receives the RF signals 
(for instance W-CDMA for 3G or LTE 
for 4G technologies) and converts them 
to optical signals (using CPRI protocol) 
before they are sent down to the BBU 
at ground level. The BBU then converts 
the information from optical to electrical 
signals to deal with the network at the 
backhaul stage.

Unfortunately, even though optical 
fibres are less sensitive to external spu-
rious distortion or interference effects, 
they do not eliminate the problems 
that occur if the data coming from the 
antenna are corrupted by added noise 
on top of the signal, or if there are any 

Interference testing on CPRI links  
at wireless cell sites
By Cyril Noger, Anritsu

Figure 1:  Evolution of cell site architecture from conventional design with coaxial cable to 
distributed antenna system with optical fibre.

Figure 2: The CPRI standard defines the connection of the BBU and the RRH with  
protocol layers between them.
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extra unwanted frequencies inside the 
signal band itself. External interference 
still arrives from the antenna to the BBU 
via the RRH and the optical link.

Analysing the CPRI link in the field 
with a handheld instrument requires the 
RF IQ data transmitted from the RRH 
to the BBU (uplink channel) and from 
the BBU to the RRH (downlink channel) 
to be decoded. This then gives access 
to the representation of the RF channel 
spectrum being carried in the opti-
cal fibre. Looking mainly at the uplink, 
technicians can more easily understand 
the kind of disturbance affecting the 
network that prevents mobile phones 
from connecting normally to the base 
stations in the field. 

As CPRI is a well-defined standard 
adopted by almost all the big infrastruc-
ture vendors, implementing a CPRI board 
into a handheld analyser allows users to 
decode and analyse the two main layers 
of the standard to troubleshoot alarms 
and errors in addition to looking at the 
physical transport of the data.

Figure 2 illustrates the link between 
the radio equipment and the radio 
equipment control. The “network in-
terface” is connected to the backhaul 
and the “air interface” is connected to 
the antennas, as specified in the CPRI 
specification v6.0 (2013-08-30).

The radio equipment control (located 
in a conveniently accessible site) con-
tains the radio functions of the digital 
baseband domain, whereas the radio 
equipment itself (close to the antenna) 
contains the analogue RF functions. 

The basic principle of a CPRI 
handheld analyser is that it captures 
a small amount of the optical signal 
power while the RRH is still communi-
cating with the BBU and mobiles are 
still connected to the live network. To 
achieve this, it is necessary to use an 
optical tap (coupler) to insert the CPRI 
tester between the RRH and the BBU. 
For example, the Anritsu MT8220T BTS 
Master™ can embed a CPRI board as 
an option to allow the field technicians 
to carry out diagnostics of the kind of 
spectrum the BBU is getting from the 
antenna via the RRH and optical fibre. 

Most radio technicians worldwide will 
be familiar with RF spectrum measure-
ments using the widely used MT8220T 
BTS Master, and because the man-
machine interface for CPRI spectrum 
measurement is very similar to that for 
standard RF spectrum measurements 
they can intuitively understand what is 
happening on the optical link.

The user plan for the CPRI standard 
defines one other important parameter, 
which is the antenna carrier (normally 

designated AxC). This parameter con-
tains the IQ data necessary for either 
reception or transmission of only one 
carrier at one independent antenna ele-
ment, and has to be known by the users 
in order to select the right antenna 
to analyse the CPRI signal from the 
ground level.

SPECTROGRAM DISPLAY
As previously mentioned, looking at the 
spectrum shape of an RF signal often 
allows the user to quickly diagnose if 
everything is correct. This is illustrated 
in Figure 3, which sows two screen 
shots showing one “normal” RF CPRI 
spectrum plot and another one with an 
interferer located inside the channel 
itself. 

In addition, having the ability to 
observe the behaviour of the interferer 
over time using the spectrogram display 
allows the technician to better empha-
sise the frequency and amplitude stabil-
ity of the interfering signal. By colour 
coding the amplitude level, it becomes 
easy to see at a glance what occurs in 
the chosen frequency carrier and chan-
nel band (Figure 4). 

Once the interferer has been seen 
from the ground level and the fre-
quency identified by using markers on 
the plot, the technician can then use a 
conventional RF spectrum analyser to 
hunt for the interferer’s location on the 
basis that its amplitude will become 
higher closer to the source. However, 
as interferers may occur randomly, it is 
not always easy or fast to locate them 
in dense environments. In this case, it 
may sometimes be useful to drive to a 
neighbouring site to determine if this 
new site gets more disturbed by the 
same interferer or not. 

CONCLUSION
Mobile phone subscribers all expect 
good Quality of Service from their cel-
lular network operator including the 
ability to connect anytime, anywhere. 
Having deployed CPRI technology in 
the field, network operators need to 
work hard to prevent any network com-
munication drops or failures caused by 
interference within the system. CPRI 
testing is therefore becoming more and 
more important, and the latest handheld 
instruments offer new ways of investi-
gating interference problems and show-
ing the test results.

CPRI Test

Figure 3: Representation of a LTE 10 MHz bandwidth transmission without and 
with an interferer in the UL band.

Figure 4: Spectrogram of a LTE 10 MHz channel without and with a zooming  
capability highlighting an interferer’s behaviour.
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VoLTE

Mobile operators across the 
globe are transforming their 
networks to offer VoLTE ser-

vices. Delivering VoLTE gives them the 
opportunity to improve the customer 
experience by offering superior voice 
and video quality, faster set-up times 
and enhanced voice services, as well 
as delivering network spectrum ef-
ficiencies. However, for operators to 
deliver these benefits requires a smooth 
transition of the services in the circuit 
switch network to the IP Multimedia 
Subsystem (IMS) network. Jonathan 
Bell, VP Marketing at OpenCloud, dis-
cusses how an evolutionary transforma-
tion of the service layer is required for 
operators to transition to VoLTE with no 
negative effect on the subscriber.

In a traditional circuit switched 
network used to deliver 2G and 3G 
services, the switch provides a lot of 
the basic call handling functionality 
such as call forwarding and call bar-
ring. Over the years, most new services 
and additional functionality have been 
added to the circuit switched network. 
They have been developed on addi-
tional Intelligent Network (IN) platforms 
rather than by making changes to the 
switch. The IN platform has enabled op-
erators to create value-added services 
which complement their existing core 
telephony and communication service 
offerings. These are services that busi-
nesses and consumers worldwide often 
take for granted as the basic fabric of 
the network itself, such as voicemail, 
number translation, least-cost routing 
and mobile roaming. Most importantly, 
operators have developed premium 
revenue generating business services 
for the enterprise market. There are 
countless variations of such service 
implementations and most operators 
have fifty to a hundred different services 
being used and valued by enterprises 
and consumers alike.

In the IMS network, the ‘switch’ is 
just a router and does not provide any 
of the call handling capabilities that are 
provided by a circuit switched telepho-
ny switch. The Multimedia Telephony 
Telecom Application Server (MMTel 

TAS) provides the equivalent call han-
dling on the IMS network. The GSMA 
IR.92 VoLTE standard specifies the set 
of basic call handling capabilities re-
quired of an MMTel TAS. IR.92.However, 
the standard does not address any of 
the additional functionality that has 
been added to all legacy networks on 
IN platforms and is still being used to 
deliver services today.  

Operators will be running circuit 
switched and IP networks concurrently 
for many years as they roll-out network 
coverage, providing service to users 
that are happy with their current mobile 
device and to support roamers.  During 
this period, operators are faced with 
the challenge of delivering a common 
and consistent set of value-added 
services across both networks (com-
monly referred to as achieving “service 
parity”). A user’s device will latch on 
to a 2G, 3G or 4G network depending 
on the prevailing coverage, and they 
will expect the same customer experi-
ence in terms of service availability and 
operation.  Most industry analysts agree 
users will be using a variety of networks 
for at least the next three years in the 
UK despite it being a relatively devel-
oped LTE market. 

Service parity must be achieved and 
one way of accomplishing this is to 
systematically re-implement all of the 
services on the legacy network again 
on the IMS network. However, this ap-
proach will take a lot of time and is not 
feasible for those operators under pres-
sure to rapidly bring their VoLTE ser-
vices to market in a race against their 
competitors. Whilst operators will want 
to re-implement most of these services 
in due course, an urgent and enforced 
timetable is extremely costly.  Re-imple-
mentation of their services – either as 
fully convergent services or for IMS only 
– all prior to any significant subscriber 
migration to IMS is a significant impedi-
ment to network transformation and the 
promised re-farming of spectrum.  

However, there is another approach 
that some operators are employing 
that makes it easier and less expensive 
to deliver service parity. As a precur-

sor, some operators are choosing to 
transform their service layer to enable 
IMS users to use the services in the 
circuit switch network. Operators can 
use an IMS service switching function 
(IM-SSF) between the IMS core and the 
legacy network. This enables them to 
re-use the call handling intelligence that 
already exists in the legacy switch IN 
infrastructure where needed and deliver 
a consistent customer user experi-
ence. The reverse capability can also 
be used, so that new IMS services, as 
they become available, can be made 
available to legacy network users. The 
result is that operators can re-use their 
legacy services and enrich and enhance 
basic VoLTE at a pace of their choos-
ing without impacting the migration of 
subscribers to VoLTE and IMS. 

The spectrum efficiency benefits 
together with the superior call qual-
ity and set-up times of VoLTE make 
it an attractive proposition for users 
and operators alike.  Without service 
parity with their existing service offer-
ings, there is a serious impediment to 
subscriber migration to the IP network.  
Operators must look beyond the IR.92 
standard for VoLTE and deploy tech-
nology that gives them the ability to 
offer subscribers a smooth, consistent 
experience. Subsequently any future 
changes to switching or other service 
requirements on the IMS network can 
be easily accommodated, maximising 
efficiency and value for operators. 
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Design

Today’s clients are very familiar 
with the performance categories 
of MCU/MPUs and their capa-

bilities. However, the requirements for 
new products are becoming more and 
more demanding, bringing the ques-
tion of whether a client should use an 
FPGA further to the forefront. Helmut 
Plötz, Business Development Partner at 
Arrow Electronics, explains the criteria 
that must be included in the decision-
making process.

Important decisions are often already 
made in the first bidding phase of proj-
ects, e.g., the processor platform stage, 
which can later influence the entire 
course of development and in the end 
can also decide success or failure.

That is why it is enormously impor-
tant to understand project requirements 
very well from the outset, in order to 
reach an assessment as to whether all 
the points can be realised in a stan-
dard MCU/MPU or whether a different 
path must be taken. If the answer with 
regard to the MCU/MPU is yes, then it 
is neither commercially nor technically 
sensible to use an FPGA. However this 
option becomes interesting as soon 
as a special requirement is added to 
the application; this includes high data 
throughput, PCIe, real time require-
ments, industrial Ethernet, proprietary 
or the latest protocols, Gbit transmis-
sion, DSP functionalities, functional 
safety, security or similar that also 
simultaneously answers the core ques-
tion in this article: FPGA - yes or no?

Now there are two possibilities, a 
solution with two or several chips with 
a standard MCU/MPU plus an FPGA/
ASIC for the specific requirement, or 
single chip use, whereby the entire ap-
plication is realised in the FPGA.

Version one surely has the advantage 
that it is often possible to fall back on ex-
isting programme code for current proj-
ects on the MCU/MPU and one can then 
concentrate separately on the function 
that needs to be realised in the FPGAs. 
However, it can become a challenge to 
determine the interface used to transfer 
the data from the FPGA to the proces-
sor and whether the processor is even 

capable of e.g., processing high quanti-
ties of data or real time demands. Often 
it is only through this processor that 
the processor systems are used to their 
maximum capacity, or multi-core proces-
sors are used, which of course do not 
make the system more trivial. There are 
also further challenges from a hardware 
point of view for the memory connection, 
the power supply, the circuit board and 
the general expense of the system.

If we look at the second version we 
first need to decide whether one MCU 
(e.g., ARM Cortex-M) is sufficient or if 
an MPU  with an operating system is 
necessary (e.g., CortexA). It is relatively 
easy today to implement an MCU in the 
form of a softcore in an FPGA (NIOS II 
by Altera being a good example). For 
the softcore the architecture of a micro-
controller is replicated in logic and 
then embedded in the FPGA. Thus the 
controller can be programmed as usual 
using C or other languages. This makes 
it very easy to realise the standard func-
tionality of an MCU in an FPGA and one 
also has full flexibility with a softcore 
for new projects as the periphery of the 
micro-controller (memory / interfaces / 
IOs) can be combined individually, e.g., 
8x CAN-Bus or 12x SPI are easier to 
realise and can be adjusted upwards or 
downwards at any time.

If an MPU is required then the FPGA 
manufacturers offer combined mod-

ules comprising an FPGA and a silicon 
processor, typically ARM CortexA9, 
which is termed a system-on-chip (also 
see Altera Cyclone5 SoC). These are 
available in different FPGA logic sizes 
and are currently available as standard 
as single/dual Core CortexA9, enabling 
the realisation of a flexible and cost-
optimised design. The advantages of 
this are the single chip design and the 
internal connection between the FPGA 
and the CortexA9 that is already hard-
wired for fast and simple data transfer. 
The corresponding evaluation boards 
are available for these systems with 
software, for example the Arrow SoCKit 
or system-on-modules (SOM), suitable 
for series production, by Exor/Shirat-
ech/Novtech and based on Cyclone5 
SoC. This allows the customer fast 
entry using pre-fabricated projects.

The design is certainly very complex, 
whether we look at the separate MPU/
FPGA or the SoC single chip version. 
The DDR3 memory connection, with 
power supply, any required sequencing 
or the high-speed transceiver alone in-
volve many possible design errors that 
are difficult to analyse subsequently. 
The software and the BSP resulting 
from the hardware also need to be 
adapted or produced by the clients 
themselves. And this is exactly the 
point at which the so-called system-on-
modules come in as they resolve the 

Design Decision: MCU, MPU, FPGA  
or System-on-Module?
By Helmut Plötz, Business Development Manager – Central Europe, Arrow Electronics
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majority of these risks and also have 
further benefits.

The system-on-module manufacturer 
makes a tested and qualified module 
with the corresponding BSP available 
to the client. This means that the cli-
ent only needs to develop the simpler 
base circuit board with the interfaces, 
plugs and standard power supplies. 
This greatly reduces the design risk in 
the critical blocks and the client can 
generally bring the final product onto 
the market substantially more quickly. 
This also saves costs in the sectors of 
development and validation. Indirect 

profit is also made from the purchasing 
conditions of the SOM manufacturer, 
who acquires the components for the 
modules in large quantities. 

Theoretically, a point could be 
reached from which a SOM is worth 
having compared to an own design. But 
the final decision to ‘make or buy’ is left 
to the client themselves because of the 
many factors such as time-to-market, 
development resources, qualification, 
validation, costs, risk assessment or 
company philosophy. Arrow Electronics 
has a worldwide focus on system-on-
modules, with all the relevant process 

manufacturers, different form factors 
and different operating systems. The 
latest FPGA module on the Arrow SOM 
line card is based on the Altera Arria10-
SoC and allows clients to realise cost-
efficient solutions with high perfor-
mance FPGAs.

It is essential for the success of 
a project – and from a commercial 
standpoint too – to make the right deci-
sions. Working in tandem with Arrow 
Electronics can be helpful in finding the 
right solution for a project and to gain 
specific know-how to solve the FPGA/
SOM riddle.  

Direct laser structuring for mm-wave antennas
In cooperation with the Institute of 
High Frequency Technology and Radio 
Systems (Institut für Hochfrequenztec-
hnik und Funksysteme, HFT) at Leibniz 
University of Hannover, LPKF is assess-
ing its Laser Direct Structuring (LDS) 
technique for the design of antennas in 
the millimeter-wave frequency band.

MID technology (molded interconnect 
device) represents a solution, allowing 
electrical structures, such as antennas, 
to be applied to nearly any surface. 
HFT uses laser direct structuring in its 
development work. With LDS, a laser 
beam structures a three-dimensional 
part made of an LDS-doped plastic.

The laser beam transfers the desired 
circuit layout onto the substrate while 
activating the additive at the same time. 

In a subsequent electro-less metalliza-
tion step, copper layers are built up on 
the structures traversed by the laser 
beam. These layers can then be given 
various surface finishes. LDS anten-
nas covering the frequency band up to 
6 GHz (Bluetooth, LTE, or Wi-Fi) can be 
found in many of today’s smartphones, 
tablets, and wearable devices, but 
understanding the relevant manufactur-
ing criteria for RF applications beyond 
6 GHz formed the basis for the coopera-
tion between HFT and LPKF.

The research center has already 
produced prototypes of an antenna for 
use in millimeter-wave sensors operat-
ing at 24 GHz and is now working on 
test antennas operating at 77 GHz. So 
far, the results of the test measurements 

are also extremely promising for these 
applications and demonstrate the po-
tential for LDS-based antennas operat-
ing at higher frequencies. LPKF expects 
research papers to be published in late 
summer 2016. 

www.lpkf.com

Design

Quantum satellite device
Researchers from the National Univer-
sity of Singapore (NUS) and the Univer-
sity of Strathclyde, UK, have become 
the first to test in orbit technology for 
satellite-based quantum network nodes 
by placing a compact device carrying 
components used in quantum commu-
nication and computing into orbit.

The team’s device dubbed SPEQS 
creates and measures pairs of light 
particles, called photons. Results from 
space show that SPEQS is making pairs 
of photons with correlated properties – 
an indicator of performance.

Team-leader Alexander Ling, an Assis-
tant Professor at the Centre for Quantum 
Technologies (CQT) at NUS, said “This is 
the first time anyone has tested this kind 
of quantum technology in space.”

The team had to be inventive to 
redesign a delicate, table-top quantum 
setup to be small and robust enough to 
fly inside a nanosatellite only the size of 
a shoebox. The whole satellite weighs 
just 1.65-kg.

Making correlated photons is a 
precursor to creating entangled pho-
tons. Described by Einstein as “spooky 
action at a distance”, entanglement is a 
connection between quantum particles 
that lends security to communication 
and power to computing. Local quantum 
networks already exist. The problem 
Ling’s team aims to solve is a distance 
limit. Losses limit quantum signals sent 
through air at ground level or optical fibre 
to a few hundred kilometres – but we 
might ultimately use entangled photons 

beamed from satellites to connect points 
on opposite sides of the planet. Although 
photons from satellites still have to travel 
through the atmosphere, going top-to-
bottom is roughly equivalent to going 
only 10 kilometres at ground level.

The group’s first device is a technol-
ogy pathfinder. It takes photons from a 
BluRay laser and splits them into two, 
then measures the pair’s properties, 
all on board the satellite. To do this it 
contains a laser diode, crystals, mirrors 
and photon detectors carefully aligned 
inside an aluminum block. This sits on 
top of a 10 centimetres by 10 centime-
tres printed circuit board packed with 
control electronics.

www.quantumlah.org
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Optenni Lab 3.3 release 
adds numerous features

The latest release of Optenni Lab, version 
3.3 introduces support for optimization of 
switchable matching circuits, using mul-
tiport models of SPNT switches, where 
all the switch states are obtained from a 
single MDIF file.

In addition, Optenni 3.3 now allows the 
the port type to be specified as “Exter-
nal port”, “Component port”, “Open” or 
“Shorted” in multiport matching. Numer-
ous improvements based on customer 
feedback have also been added, includ-
ing: tuning of library component values 
and tolerances separated into different 
tuners, user Smith charts, a faster way to 
add curves to new or existing user plots, 
and the ability to copy circuit information 
to the clipboard and stored to a text file. 

www.optenni.com

I/Q modulator
simplifies sideband and carrier 
suppression calibration

A direct conversion, low power I/Q 
modulator, the LTC5589 from Linear 
Technology enables battery-powered, 
high performance broadband transmitters 
operating in the range from 700 MHz to 
6 GHz.

Powered by a single 2.7 V to 3.6 V 
supply, the modulator draws only 
29.5 mA current, 50% lower power con-
sumption than other products. The mod-
ulator exhibits best-in-class sideband 
suppression performance of -50 dBc 
and carrier leakage of -43 dBm typical 
without calibration. Sideband and carrier 

suppression can be further improved by 
using the on-chip tuning capabilities via 
the SPI bus, to better than -60 dBc and 
-60 dBm, respectively. Moreover, the 
device has a very low output noise floor 
of -158.8 dBm/Hz, combined with OIP3 
of 19 dBm, resulting in superior transmit-
ter performance.

The LTC5589 supports narrowband as 
well as wideband transmitters. Its base-
band bandwidth extends to 92 MHz with 
±1 dB gain flatness, providing 184 MHz 
RF bandwidth at 1.8 GHz. Combined 
with low power consumption and robust 
performance, the device is suitable for 
a wide range of demanding applications 
for radios and wireless communications. 
These include broadband modems, 
femto- and picocell broadband wireless 
access, wireless microphones and por-
table audio systems, broadband portable 
field radios, unlicensed band radios, 
train communications, software-defined 
radios, portable RF test equipment, 
low-power microwave backhaul and 
repeaters, telemetry radios and satellite 
modems.

The LTC5589 is available in a 4- x 
4-mm plastic QFN package, providing a 
small solution footprint. Operating tem-
perature range is specified from -40 °C to 
105 °C case. The device has an enable 
pin for TDD or burst mode transmitter 
operation. When disabled, the LTC5589 
conserves power by drawing a typical 
of 0.6 µA standby current. The modula-
tor can be turned on with full quadrature 
accuracy in 350 ns

www.linear.com

GaN on SiC RF power 
transistors
complement LDMOS
A second generation of 50-V 0.5-μm 
GaN on SiC RF power transistors from 
Ampleon, dedicated to mobile broad-
band applications, provides a 5 percent 
improvement in power efficiency com-
pared to LDMOS-based devices.

The GaN on SiC RF power transistors 
enabe high-power multiband applications 
while offering a size reduction in the order 
of 30 to 50 percent, when compared to 
similar LDMOS transistors. PA designers 
can now more easily find the perfect fit 
for each particular set of requirements, be 
it efficiency, size, power and cost.

The latest portfolio will include transistors 
with 15 to 600-W of peak power for all major 
cellular bands between 1.8 and 3.8 GHz.

The CLF2H27LS-140 is a single-ended 
transistor providing 140-W of peak power 
in band 41. Other devices currently 
sampling include the CLF2H1822LS-160 
and CLF2H1822LS-220 suitable for 1.8 
to 2.2 GHz multiband applications, and 
the CLF2H38LS-140 and CLF2H38LS-40 
(driver) for 3.4 to 3.8 GHz applications 
with 140- and 40-W outputs at P3dB.

The family is ideal for RF PA designers 
developing high efficiency or multiband 
Doherty power amplifiers for use in wire-
less infrastructure networks.

Comprehensive application support, 
including ready-to-go Doherty reference 
designs optimized for mass-production, 
is available. 

www.ampleon.com

RadioVerse™ SoCs
integrate transceiver technologies 
to simplify design

The RadioVerse™ technology and design 
ecosystem, from Analog Devices, Inc., 
(ADI), provides customers with integrated 
transceiver technologies, a robust design 
environment, and market-specific techni-
cal expertise to move their radio designs 
from concept to creation quickly.

RadioVerse transceiver technologies 
reduce radio size, weight and power 
(SWaP), while the design environment 
offers board support packages, software 
and tools to help customers simplify and 
accelerate radio development across a 
range of applications including wireless 
infrastructure, aerospace and defense 
electronics, and electronic test and mea-
surement. The technology and design 
ecosystem aims to redefine radio design 
at the circuit, architecture, system and 
software levels to simplify integration and 
speed customers’ time-to-market.

 As part of the RadioVerse technology 
and design ecosystem release, ADI intro-
duced the AD9371, the latest addition to 
the integrated wideband RF transceiver 
product series. It is a highly versatile, car-

Products
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rier-grade, system-on-chip radio system 
that achieves a wide RF tuning range 
of 300 MHz to 6 GHz, 100-MHz signal 
bandwidth, and power consumption of 
less than 5 W under standard operating 
conditions. It replaces or eliminates as 
many as 20 discrete radio components 
and can be used as a common design 
platform across multiple applications 
and standards, increasing R&D efficiency 
and reducing time-to-market of the end 
product. Other products in the wideband 
RF transceiver series include the AD9361 
and AD9364.

The RadioVerse technology and 
design ecosystem accelerates customer 
time-to-market by providing integrated 
RF transceivers, software API, design 
support packages, robust documenta-
tion, access to ADI’s EngineerZone® 
online technical support community, 
and more. RadioVerse provides inte-
grated wideband RF transceiver evalu-
ation boards that directly connect to an 
FPGA development platform, allowing 
customers to perform chip-level perfor-
mance evaluation and rapid prototyping 
of complete wireless scenarios using a 
single hardware platform. The boards are 
supported by a toolkit that includes HDL, 
Linux drivers, software API, a GUI, and 
design files necessary for customers to 
kick-start their own designs. An exact, 
verified model of the AD9371 transceiver, 
enabling advanced simulation and analy-
sis of the transceiver, can be developed 
by using MATLAB and Simulink.

www.analog.com

Low PIM switches
cover DC to 65 GHz

Switches are available in any frequency 
range from DC up to 65 GHz, and the 
low PIM designs offer the customer 
the ability to reduce intermodulation in 
active devices in order to reduce system 
interference. Typical performance ranges 
from -160 dBc to -175 dBc, and the high 
isolation minimizes cross-talk between 
channels to ensure signal integrity.

Customer applications include DAS, 
surveillance and communication systems. 
Low passive intermodulation (PIM) is cru-
cial for applications where two or more 
transmitted signals share a common 
antenna or whenever the transmitter 
signal is too high or the receiver is sensi-
tive to high intermodulation. 

www.rlcelectronics.com

FPC antennas
target small devices in the 3G, 4G 
and LTE bands

Antenova Ltd has announced three flex-
ible printed circuit antennas to cover the 
3G, 4G and LTE bands, representing the 
company’s first flexible antennas for 4G 
and LTE. Together, this set of three anten-
nas offers options for all of the world’s 
4G and LTE bands, as well as a choice of 
antenna shape and size.

The antennas designated as: Mitis, 
part number SRFL026, and Moseni, part 
number SRFL029, have been developed 
for 4G and LTE applications, including 
MIMO. Zhengi, part no SRFC015, covers 
all of the 3G and 4G LTE bands B7 (2500 
to 2690 MHz) and B30, B40 (2300 to 
2400 GHz), including LTE Bands B7, B30, 
B38, B40 and B41.

 Antenova has designed these FPC 
antennas so that they can be folded and 
inserted inside a small electronic device, 
where they will operate flat, folded or 
curved. They can be placed vertically, hor-
izontally or co-planar to the PCB, and are 
ideal for use in applications where there 
may not be room for an SMD antenna.

The antennas come with an IPEX MHF 
(UFL) cable, in a choice of three lengths 
for easy connection to a wireless module 
– making them effectively plug and play 
antennas, particularly as they can be 
integrated without matching.

Each antenna has a peel-back self-
adhesive backing to fix it in place – which 
means they can easily be placed in a 
design, in the desired position, and they 
can be retro-fitted to earlier designs.

These three new antennas belong 
to Antenova’s flexiiANT range of anten-

nas, which was introduced last year. The 
Mitis, Moseni and Zhengi antennas are 
designed for applications such as smart 
meters, network devices, Femto and 
Pico base stations, telematics, remote 
monitoring, M2M, IoT and Point of Sale 
devices. 

www.antenova-m2m.com

X-Microwave and 
Peregrine offer modular 
design and prototyping

X-Microwave, LLC, and Peregrine Semi-
conductor Corp., have announced their 
collaboration and the addition of Per-
egrine’s RF products to X-Microwave’s 
online simulation tool and hardware pro-
totyping system. X-Microwave’s building-
block system simplifies the modular 
design process and enables RF engi-
neers to easily simulate and prototype RF 
and microwave circuits. To kick off this 
relationship, 16 Peregrine products are 
being added to the X-Microwave system 
as drop-in X-MWblock™ components.

At the heart of X-Microwave’s system 
is an X-MWblock portfolio of hundreds of 
physically compatible, drop-in or drop-
on components. These components are 
highly characterized and modeled with 
X-Parameters and S-Parameters at the 
system block level. To create a modular 
design, X-Microwave provides a free, 
non-linear online simulation tool that 
leverages Keysight’s Genesys Spectra-
sys engine. After simulation, X-MWblock 
drop-in components are used to pro-
totype systems through X-Microwave’s 
innovative prototype station for testing, 
aligning and configuring integrated micro-
wave assemblies up to 50 GHz. Finally, 
the same X-MWblock components can 
be moved from the prototype station 
directly to machined housings for produc-
tion hardware, eliminating the need for 
custom layouts. 

www.xmicrowave.com
www.psemi.com
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IoT sensor beacon 
design kit 
uses solar power

The CYALKIT-E02 solar-powered BLE 
sensor beacon reference design kit from 
Cypress Semiconducto provides an 
easy-to-use platform for the development 
of a solar-powered wireless sensor node 
(WSN) that can sense the temperature 
and humidity around its location and 
transmit the data using Bluetooth Low 
Energy connectivity.

The reference sensor beacon, which 
is 25 mm in diameter, can be placed 
and left to operate without maintenance 
for battery changes, making it suitable 
to monitor environmental conditions in 
smart home, commercial building, fac-
tory, and agriculture settings.

The tiny new reference design inte-
grates Cypress’s energy harvesting 
power management integrated circuits, 
EZ-BLE PRoC Bluetooth Low Energy 
module and a 15 x 15-mm solar cell that 
enable operation using as little as 100 lux 
of ambient light - less light than a typical 
warehouse aisle receives.

The kit contains the solar-powered 
BLE sensor beacon, a BLE-USB Bridge 
and Debug Board that can be con-
nected to a host PC via a USB interface 
to receive sensor data and for on-chip 
debugging of the sensor beacon. 

www.cypress.com

Thin, light directional 
antennas
for 60, 70 and 80 GHz  
applications
HUBER+SUHNER has added to its SEN-
CITY® range of antennas with the launch 
of the SENCITY Matrix small form factor 
antennas designed by the company spe-
cifically to minimise the visual impact of 
mm-wave radio networks while delivering 
excellent electrical performance.

The small size of SENCITY Matrix 
antennas allows operators to access 
rooftop, wall and street-level sites that 
are not suitable for traditional parabolic 
antenna systems because of technical, 
environmental or planning restrictions. 

According to the company, the antenna’s 
“community-friendly” design helps to 
address aesthetic concerns for urban 
deployments. 

Matrix antennas are available in stand-
alone, dedicated and integrated formats 
with models designed to cover both 
E-Band (70/80 GHz) and V-Band (60 GHz) 
applications. These are highly directional 
antennas making them suitable for small 
cell, fronthaul and traditional backhaul 
systems.

All SENCITY Matrix antennas enable 
installers to reduce installation times 
particularly since the bore sight gain of 
the antenna inherently coincides with 
the normal axis of the radiator allow-
ing installers to use optical alignment 
techniques to easily and quickly align the 
radio.

The standalone and dedicated anten-
nas comply with ETSI Class 2 sidelobe 
suppression requirements and are ideally 
suited for macrocell backhauling. A typi-
cal standalone antenna measures just 
280- x 280- x 34-mm and is IPx8 rated.

Those antennas designed to be 
integrated into the radio are perfect for 
smallcell backhauling and feature the 
lowest weight and smallest sizes. As 
an example, a 38 dBi E-band antenna 
measures just 102- x 106- x 8-mm and 
weighs a mere 80 g.

www.hubersuhner.co.uk

Body worn antennas

RFMW, Ltd., has announced design and 
sales support for two body worn anten-
nas from Southwest Antennas.

Model 1065-028 is a right-hand, 
circularly polarized (RHCP) antenna while 
model 1065-029 offers left-hand polariza-
tion (LHCP). Developed to offer a high 
performance, rugged antenna option, the 
antenna radome housing is resistant to 
damage from drops, being stepped or 
jumped on, and other potential abuse. 
Both 1065-028 and 1065-029 anten-

nas are designed for use with handheld 
or body worn MIMO / MANET or SISO 
radio systems operating from 2100 to 
2500 MHz.

Circular polarization offers perfor-
mance enhancements in multi-antenna 
radio configurations, crowded RF and/or 
non line-of-sight scenarios, and improved 
performance in adverse weather condi-
tions providing greater radio range for law 
enforcement, military or civilian applica-
tions. Free-space gain is specified at 
4.5 dBic. Measuring only 5,6- x 5.6- x 
1.3-cm (2.2- x 2.2- x 0.51-inches) and 
weighing 36.9 g (1.3 ounces), the 1065-
028 and 1065-029 are lighter, smaller 
and more rugged than similar antennas 
currently on the market and are easily 
secured into pouches, vests and MOLLE 
gear. 

www.rfmw.com

Bluetooth module
comes with built-in antenna

Ideal for applications such as IoT 
devices, wearable computers, pen type 
devices, healthcare, and energy manage-
ment, ALPS is starting mass-production 
of its low-power UGMZ2AA Bluetooth® 
SMART communication module with 
built-in antenna.

Devices powered by batteries or 
button cells, in particular, increasingly 
employ communication modules con-
forming to low-power communication 
standard Bluetooth® SMART. Parts 
inside devices must also be compact and 
power-efficient as products become ever 
smaller and more sophisticated.

Addressing these issues, the 
UGMZ2AA with built-in antenna is among 
the smallest and has one of the lowest 
power consumption levels in the industry.

The series has compact dimensions 
of 4.7- × 4.7- × 2.0-mm, achieved using 
RF circuit design and precision process-
ing technologies accumulated by ALPS 
over many years. The module also has an 
originally designed antenna circuit pattern 
on the top of the unit in a single pack-
age. This omits the need for end product 
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manufacturers to separately prepare an 
antenna, thereby helping to reduce the 
workload during equipment development 
and design. 

Power consumption is low at 5.1 
mA (0.6 µA in sleep mode), making the 
module ideal for devices running off a 
button cell or other battery.

www.alps.com

Low VSWR conformable 
cable assemblies 
offer phase matching to 1 degree

P1dB has released its improved You-
Form™ conformable cable assemblies 
that can be built to an ultra low VSWR, 
such as 1.08:1, at a comparable price 
to standard conformable cables. These 
cables can also be phase matched to 1 
degree, depending on the frequency and 
configuration.

YouForm™ cable assemblies are avail-
able in 0.034 inch (0.86 mm), 0.047 inch 
(1.19 mm), 0.086 inch (2.18 mm), 0.141 
inch (3.58 mm) and 0.250 inch (6.35 mm) 
coax diameters. They are also available in 
jacketed or non-jacketed configurations. 
YouForm™ coax is compatible with semi-
rigid connectors, which means that P1dB 
can build a wide variety of cable assem-
bly configurations. 

www.p1db.com

Tiny circularly polarized 
cloverleaf omni antennas
Southwest Antennas has introduced 
small form factor “Turbo Cloverleaf” 
family of circularly polarized (CP) Omni 
antennas in 1.98 to 2.2 GHz and 2.3 to 
2.5 GHz frequencies.

These innovative antenna products 
deliver substantial increases in high data 
rate throughput and signal-to-noise ratio 
(SNR) in a very compact, rugged radome 
that measures two inches or less on each 
side. Each antenna in the new family of 
products also features an integrated three 
inch RF coaxial gooseneck assembly with 

ruggedized non-rotating RF connector 
options that allows for flexible antenna 
mounting and positioning with other 
closely located equipment or co-located 
antennas.

The Turbo Cloverleaf antennas were 
designed with radio users in mind who 
are in need of the performance that only 
a Cloverleaf style CP Omni antenna can 
offer, but in a new compact form factor. 
The resulting design delivers the world’s 
smallest cloverleaf style antenna offering 
robust performance with modern radio 
systems that are increasingly seeing 
operation in the wireless broadcast TV, 
wireless video and live sports markets, 
UAV and drone video systems, vehicle-
mounted radios, and tactical law enforce-
ment and military radios that are utilizing 
MIMO/MANET system architectures for 
improved video, voice, and data trans-
mission.

The proprietary Southwest Anten-
nas Turbo Cloverleaf antenna designs 
offer over 40 dB of isolation between 
two co-located antennas with opposite 
CP polarizations which is a significant 
improvement over two co-located vertical 
or opposite slant polarized antennas. 
This latest design has shown over 50% 
improvement in data rate throughputs 
and over 30% improvements in SNR.

www.southwestantennas.com

Plastic-packaged GaN 
power transistors
hit 79% efficiency
MACOM Technology Solutions (MACOM) 
has announced the latest entries in its 
MAGb series of GaN on Silicon power 
transistors for use in macro wireless 
basestations. Based on the company’s 
Gen4 GaN technology, the MAGb-
101822-240B0P and MAGb-101822-
120B0P power transistors harness the 

clear performance benefits of GaN in 
rugged, low-cost plastic packaging, 
enabling improved cost efficiencies that 
further distinguish these GaN power 
transistors as the natural successors to 
legacy LDMOS offerings for basestation 
applications.

The plastic TO-272-packaged MAGb-
101822-240B0P and MAGb-101822-
120B0P power transistors provide 320 W 
and 160 W output peak power, respec-
tively, in the load-pull system with funda-
mental tuning only, and cover all cellular 
bands and power levels within the 1.8 to 
2.2 GHz frequency range. These transis-
tors’ ability to operate over 400 MHz of 
bandwidth precludes the need to use 
multiple LDMOS-based products, further 
optimizing cost and design efficiencies.

Plastic-packaged MAGb power 
transistors deliver power efficiency up 
to 79% – an improvement of up to 10% 
compared to LDMOS offerings – with only 
fundamental tuning across the 400 MHz 
RF bandwidth, and with linear gain of 
up to 20 dB. These transistors provide 
a compelling alternative to ceramic-
packaged devices without compromising 
RF performance or reliability – thermal 
behavior is improved by 10% compared 
to ceramic-packaged MAGb offerings.

These power transistors enable the 
implementation of a simple symmetric 
Doherty amplifier design while maintain-
ing excellent RF performance compared 
to lesser performing and complex asym-
metric Doherty topologies imposed by 
LDMOS-based transistors.

www.macom.com/wirelessinfra

Microwave mixers
suit applications up to 50 GHz 

Link Microtek is offering one of the most 
extensive mixer product lines on the 
market, manufactured by L-3 Narda-
MITEQ, which comprises more than 
400 standard models that deliver a wide 
variety of configurations for operating 
frequencies from 1 GHz all the way up to 
50 GHz.
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Primarily aimed at up- and down-
converter applications in communication, 
radar and electronic-warfare systems, the 
range includes numerous Schottky-diode 
mixers in single-, double- and triple-
balanced designs, as well as several 
MESFET-based mixers, which are ideal 
for use wherever high dynamic range is 
the paramount consideration.

The majority of the mixers are double-
balanced Schottky types, with different 
series covering requirements for ultra-
broadband operation, high isolation and 
wide IF bandwidth. There are also several 
double-balanced integrated modules, 
which feature a built-in low-noise IF 
amplifier to save space and reduce com-
ponent count.

Coaxial connectorised, surface-mount 
and microstrip package styles are avail-
able, and many of the devices feature a 
high-reliability hermetically sealed con-
struction utilising a Kovar chassis.

In addition to the range of standard 
products, L-3 Narda-MITEQ can also 
design and manufacture customised 
microwave mixers to meet the require-
ments of specific applications, including 
space-qualified systems. 

www.linkmicrotek.com

Bluetooth LE chip
targets in-car applications

A great number of present and future 
connected applications in vehicles 
ranging from smartphones to wireless 
sensors, intelligent seats and steering 

wheels to accident reporting systems will 
utilize the Bluetooth technology to com-
municate. For these applications, Nordic 
Semiconductor is introducing an auto-
motive-version of its popular nRF51822 
Bluetooth chip.

A great number of present and future 
connected applications in vehicles 
ranging from smartphones to wireless 
sensors, intelligent seats and steering 
wheels to accident reporting systems will 
utilize the Bluetooth technology to com-
municate. For these applications, Nordic 
Semiconductor is introducing an auto-
motive-version of its popular nRF51822 
Bluetooth chip.

The new nRF51824 is qualified to the 
automotive AEC-Q100 stress test qualifi-
cation for integrated circuits, and delivers 
the same feature range and performance 
as Nordic’s field-proven nRF51822 
Bluetooth low energy SoC (256kB Flash 
and 16kB RAM variant) upon which the 
nRF51824 is based.

The nRF51824 is sampling now and is 
supplied in a 6x6 48-pin QFN package.

www.nordicsemi.com

Signal generator covers 
2-8 GHz
with harmonic performance  
of -40 dBc

Vaunix Technology Corporation has 
recently added the the LMS-802DX signal 
generator to their family of LMS PC-
driven signal generators.

The LMS-802DX has a power control 
range of 80 dB, +10 dBm to -70 dBm, 
exceeding the range of its predecessors 
by 25 dBm. The signal generator oper-
ates in the 2 to 8 GHz frequency range 
with a resolution of 100 Hz and a fast 100 
microsecond switching time. When set 
to +10 dBm this compact, one-pound 
signal generator exhibits typical harmonic 
performance of -40 dBc.

The latest signal generator still offers 
the advanced features in the LMS family 
of Vaunix signal generators includ-

ing phase-continuous linear-frequency 
sweeping, internal/external 10 MHz refer-
ence, and optional pulse modulation. The 
Lab Brick signal generators are operated 
and powered through USB and controlled 
with the included graphical user interface 
(GUI) or through one of the company’s 
many API’s. 

www.vaunix.com

10 GS/s, DC coupled, 
10-bit PCIe digitizer
Keysight Technologies has launched 
the U5310A 10-bit PCIe® high-speed 
digitizer running at 10 GS/s. With its very-
high dynamic range and 10-bit resolution 
across a wide 2.5 GHz bandwidth, the 
high-speed digitizer allows the capture of 
fast transients with high fidelity.

This unique ADC card is designed 
for embedded OEM applications, such 
as medical research, analytical time-of-
flight (MS-TOF), environmental monitor-
ing (LiDAR), ultrasonic non-destructive 
testing (NDT), semiconductor testing and 
distributed strain temperature sensor 
(DSTS). Furthermore, the U5310A is ideal 
for advanced physics experiments using 
single-shot or event-based application.

The high-speed digitizer features two 
channels with 10-bit resolution, simulta-
neous sampling at up to 5 GS/s, and an 
unrivaled 10 GS/s in interleaved mode. 
With a DC up to 2.5 GHz bandwidth, 
this digitizer provides on-board real-time 
averaging at full sampling rate and large 
4 GB memory.

Keysight developed new proprietary 
ICs for the U5310A. In particular, the low 
distortion and low noise LDNA front-end 
amplifier IC to drive the ADC. This key 
component provides single ended to dif-
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ferential outputs with a distortion from 10 
to 15 dB lower than the distortion of the 
ADC — therefore overall performance is 
not impacted. Keysight also designed a 
low noise dedicated QMCK clock IC with 
very low 25 fs jitter. This specific IC drives 
the two ADCs, minimizing jitter. Moreover, 
the TRAC trigger IC provides time preci-
sion of 15 ps RMS.

www.keysight.com

LNA families
industry-leading noise figure
Guerrilla RF Inc., has introduced the 
GRF207X and GRF208X families of 
ultra-low noise amplifiers, adding to the 
company’s growing portfolio of infrastruc-
ture amplifiers.

The devices are offered in an indus-
try standard 2x2 mm DFN-8 package. 
The RF performance of the devices in 
the two families is essentially the same. 
GRF208X offers a shutdown capability 
on pin 6 making the devices optimal for 
TDD applications, while GRF207X allows 
the user to set Iddq independently from 
Vdd via the enable input to pin1 – thus 
enabling optimal power consumption for 
a particular application.

“With their industry leading low NF 
and high gain, these devices enable 
the low cascaded receiver noise figures 
that cellular infrastructure applications 
require,” said Alan Ake, vice president of 
applications and technical marketing at 
Guerrilla RF. “The internal architecture of 
these devices results in simple external 
matching which yields excellent frac-
tional bandwidths exceeding 40 percent 
with a single set of matching component 
values. These devices deliver incredibly 
low NF levels. As an example, GRF2071/
GRF2081 evaluation board NF at 1.9 GHz 
is typically 0.35 dB.” 

http://guerrilla-rf.com

Radio modem
simplifies long range telemetry in 
Europe
The latest Radiometrix FPL3 radio 
modem simplifies the design of long 
range wireless appliances that can be 
marketed in any European country.

This highly integrated multi-channel 
radio with 400 mW RF output power 
operates in the 869.4 to 869.65 MHz 
frequency band, which is the only band 

permitted for license-free operation at up 
to 500 mW in all EU countries.
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 The FPL3 features a built-in modem 
that minimises demand for external 
components. In addition, the modem 
has inverted-RS232 serial interfaces at 
5-V CMOS voltage level, which enables 
direct connection to a UART or host 
microcontroller without a driver or level 
shifter. The FPL3 also integrates firmware 
for managing data timing and formatting 
at the radio interface, which saves the 
user keying the transmitter on or off and 
ensures dependable link latency.

 With maximum serial data rate of 
9600 baud and radio range of more than 
3km, depending on operating condi-
tions, the FPL3 is a strong choice for 
new designs such as security systems, 
fire-warning systems, industrial controls 
or telemetry, asset tracking, and control 
of remotely operated vehicles (ROVs).

The eight-channel radio is pro-
grammed for 869.475 MHz and 
869.565 MHz in the EU, with channels 
4-7 set to 869.50 MHz for backward 
compatibility. The 67- x 30- x 12-mm 
module operates from a single 5-V 
supply, and draws 50 mA in receive 
mode and 500 mA when transmitting at 
400 mW (+26 dBm) RF output power.

www.radiometrix.com
AWR Connected™
enhances EM interoperability

The improved EM Socket II architecture 
within NI AWR Design Environment™ has 
been developed in order to enhance the 
AWR Connected™ for EM interoperabil-
ity between third-party electromagnetic 
(EM) simulation tools and the company’s 
flagship high-frequency circuit design 
software, Microwave Office.
The latest architecture, which is also 
utilized by NI AWR Design Environment’s 
AXIEM 3D planar and Analyst 3D FEM 
EM solvers, leverages the automation 
and design management developed for 
circuit, system and EM co-simulation. 
With the opening of the EM Socket II 
architecture to third-party tools, compa-
nies can take advantage of the Micro-
wave Office design environment with their 
existing investments in other vendor EM 
products, benefitting from a use model 
that is seamless and robust.

The latest release of AWR Connected 
is for the High Frequency Electromag-

netic Field Simulation (HFSS) software 
from ANSYS. This flow utilizes EM 
Socket II to enable bi-directional interop-
erability between Microwave Office and 
HFSS and expands upon the prior offer-
ing by allowing designers to define an 
HFSS 3D layered structure, seamlessly 
launch an HFSS simulation and embed 
S-parameter results directly back into 
Microwave Office without leaving the 
software environment.  

Additionally, Sonnet Software and 
Computer Simulation Technology (CST) 
have upgraded from prior EM Socket 
implementations to this new format.

www.ni.com/awr

High frequency RF  
SOI mixer
covers 10 to 19 GHz

Peregrine Semiconductor has added the 
UltraCMOS® PE41901 high frequency 
image reject mixer into its growing portfo-
lio of high frequency RF SOI products.

This complete MMIC is based on the 
company’s UltraCMOS technology and 
provides reliable, repeatable and consis-
tent frequency-mixing. It is ideal for test 
and measurement systems and Ku band 
earth terminals such as very small aper-
ture terminal (VSAT) and point-to-point 
communication systems.

Image reject mixers provide an inte-
grated phase-canceling capability by 
removing the unwanted image signal from 
the output. This type of mixer reduces 
the number and complexity of the filters 
required in a system, resulting in mini-
mized board space and design effort. The 
PE41901 is the company’s first image 
reject mixer and its first mixer at high 
frequencies.

The UltraCMOS PE41901 is a passive 
double-balanced, Ku band mixer with 
image rejection. It integrates two mixers, 
a local oscillator (LO) path 90-degree 
coupler and RF port baluns on a single 
die. Integrating these functions provides 
good image rejection, reduces LO leak-

age and improves LO to RF isolation. This 
mixer operates with single-ended signals 
on the RF and LO ports, and it can be 
used as an upconversion or downcon-
version mixer. It supports a broad RF 
frequency range of 10 to 19 GHz. The 
intermediate frequency (IF) port accepts 
broadband quadrature signals from DC 
to 4 GHz, while the LO port covers a 
frequency range of 12 to 19 GHz.

The PE41901 delivers high LO to RF 
isolation of 38 dB and LO to IF isolation 
of 23 dB. It has high linearity of 21 dBm 
IIP3. The mixer has low conversion loss 
of 10 dB and achieves image rejection of 
25 dB. No external blocking capacitors 
are required if 0 VDC is present on the LO 
or RF pins.

www.psemi.com

GaN X-band SSPAs
integrate monitoring and  
protection

A range of X-band GaN-based pulsed 
solid-state power amplifiers from Dia-
mond Microwave have been launched 
that offer integrated monitoring and 
protection, with output power levels up 
to 300 W, and an ultra-compact footprint 
of only 220- x 150- x 41-mm excluding 
heatsink.

Despite their small size, the amplifiers 
include key parameter monitoring with 
self-protect functions which are acti-
vated if the SSPA detects that the VSWR 
threshold, duty cycle or current limits 
have been exceeded. The SSPA will also 
alert the host system when a low output 
power condition is detected, or when 
temperature limits have been exceeded. 
An interface to the host system is pro-
vided by Ethernet connectivity.

With variants covering the 8.4 to 
9.6 GHz band, these amplifiers are ideally 
suited for use as a solid-state alterna-
tive to a travelling wave tube amplifiers 
(TWTA) or magnetron technology in many 
radar applications.

www.diamondmw.com
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The Conferences:
• European Microwave Integrated Circuits Conference (EuMIC)

• European Microwave Conference (EuMC)  
• European Radar Conference (EuRAD) 
• Plus Workshops and Short Courses 

• In addition EuMW 2016 will include the ‘Defence, Security and Space Forum’

For more information visit:

www.eumweek.com
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