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Company Snapshot

� Innovative, fast-growing global company developing high performing 
antennas & RF antenna modules and providing world class antenna design 
and test services

� Core technology invented in 1998 
– Company established in 2000

� Strong IP Portfolio; 
– 58 patents and applications (31 granted to date) 
– ISO9001:2000 Certified with production facilities in Asia

� Successful acquisitions:
– gigaANT from Perlos in August 2005
– Acquired RF design team from Xindium in November 2006

� Continued steady growth
– 2008 annual turnover grew by more than 85% from 2007
– Annual units shipped grew by 35% in 2008
– Annual product sales and shipment growth in 2009 over 2008 

� Global presence with an international & highly experienced team
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Devices with Antenova inside

Motorola 
A780 
GSM 

Quadband 
Multimedia 
Worldwide

Motorola ROKR 
E2 

Tri-band GSM 
Multimedia 

Phone 
Worldwide

Samsung A-880 
GSM 850/1900

US – Sprint
Samsung S-230 
Korea – Anycall

Samsung SGH-X466 
GSM 900/1800Mhz 

w/GPRS
(Latin America only)

Samsung 
WP3

Samsung SF2

Samsung SPH A900

Samsung SPH-M250

Samsung SCH-W399

Samsung A-840 
GSM 850/1900 

US – Sprint
Samsung D720 
GSM900/1800/1

900

Sony Ericsson 
K800i

Sony Ericsson 
K810i

Sony Ericsson 
W850i

Sony Ericsson 
W830i

Sony Ericsson 
K790a

Sony Ericsson 
K790c

Sony Ericsson
K790i

Sony Ericsson 
K818i

Asus P525 
Galaxy Analog Devices 

SFX Voice Phone
GSM 

900/1800/1900Mh
z

TCL Mobile Q580
GSM 900/1800Mhz 

w/GPRS

Arima3000

Yuhua Tel Ice Cream
MP3 Phone

Tranzda 
T818 

Dell 
D420

Dell 
D620

Siemens Field 
PG Laptop

Palm Life 
Drive SanDisk Sansa 

Connect
MP3 Player

OQO model 02
UMPC

HP Compaq 2510p

iMate 6150
Pocket PC

iMate 8150
Pocket PC

HP iPAQ 310
GPS Companion

Gennum SlimZen Bluetooth 
Headset

IP Wireless PC Modem

Gennum Bluetooth 
Headset

Raymarine LifeTag

(Bluetooth® & ZigBee ®)

Logitech F-0361A 
Stereo Wireless 

Headphones

Promethean 
ActivHub

AlertMe
(ZigBee®)

Silicon Labs
ZigBee kit using Titanis

Jennic ZigBee 
Dev Kit using 

Titanis
Longcheer 

GTM98

Amnet 
Personal 
Tracker

HP iPAQ 210
Haier Ibiza Rhapsody 

PMP with Wi-Fi

Samsung X360

RIM Blackberry 
Pearl 8220

HP EliteBook 2530p

Nokia8208

TI new Zoom™

OMAP34x-II 
Mobile Dev Platform

Dell
Adamo XPS

G-CORE 
Pro

Range 
Finder

iNanny 
Personal 
Tracker

Quantum 
VideoTouch 

Media 
Device 
(PND)

Quantum 
VideoTouch 

Media 
Device 
(PMP)
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The changing scene

� Devices
– Mobile phones, PDAs, PNDs, PMPs, Mobile TVs, MIDs 

UMPCs, Laptops, Payment terminals, ATMs, Cameras… 
– Gas man, UPS man, burglar alarm man…
– … the ever growing list of devices that communicate

� Protocols
– GSM, WCDMA, DECT, CDMA-2000, GPRS, DVB, Wi-Fi, 

Bluetooth, WiMAX, DAB, UWB, IBOC, RDS, EDGE, 
HSPA, TD-SCDMA, LTE, RFID, TETRA

– … another ever growing list!
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Frequency assignments

� In the past every band has had its designated use, its 
associated protocol and its framework of regulatory 
equipment specifications

� Most devices had a single function and many have 
remained in one place over their lifetime

� Many frequency allocations have been internationally 
agreed

… the antenna designer has had a fixed and familiar 
environment for many years.
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but…

� This is changing fast!
� Devices are being provided with multiple functions

– a decent modern smart phone has 
• 850/900MHz phone service
• 1800/1900MHz phone service
• 2GHz 3G phone service
• Wi-Fi
• Bluetooth
• GPS
• FM radio
• …. and more to come
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A major challenge!

The antenna engineering community needs all the tricks it 
knows…    and more! …

� Ingenious space-saving multi-band / multi-function antennas
� Tuneable / self-tuning antennas
� Reconfigurable antennas
� High performance compact MIMO antenna suites
� Antennas integrated with electronics
� Compact arrays for reducing interference and maximising 

signal/noise ratio
� Smaller antennas
� Smaller antennas
� Smaller antennas
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Applications engineering

� Many devices that have previously not had wireless 
communications are now being provided with wireless 
connectivity
– Televisions, Set-top Boxes, Handheld Games
– Payment terminals, Point of Sales (POS)
– Medical devices, etc

� The engineers designing these devices need to be able to 
measure 
– RF performance of the whole device
– Interactions between the antenna and their device
– Spurious radiation
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Vital parameters

� Antennas:

– Radiation patterns (co- X-polar, 3D)

– Gain / efficiency

– Inter-antenna isolation

– Correlation / diversity gain (HSPA, LTE)

� Complete working device

– Total radiated power (TRP)

– Total isotropic sensitivity (TIS)

– Specific Absorption Rate (SAR)

– Hearing Aid Compliance (HAC)

– GPS sensitivity and TTFF performance

– FM radio performance

� Free space / in-hand / head position measurements

Calibration, 
standards 

and
methods
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Typical anechoic chamber set-up

VNA GUI

Rotator 1 or 2 axes

Illuminating
antenna DUT

Simple, easy to understand and debug
Calibration is relatively simple
Moderate cost
Slow in operation for 3-D patterns
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Antenna chamber

� Far field chamber 800MHz to 6GHz
� Screened enclosure to keep out 

interference
� Lined with absorber to reduce reflections
� Typically 2.5m x 2.5m x 4m
� Lots of design compromises
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Satimo STARGATE-64

~150m3, Air conditioned 24/7



7

© Antenova 2010Commercial in Confidence Integrated Antenna and RF Solutions 13

Satimo SG-64

� SATIMO SG-64 chamber uses computer-switched probes to 
measure one axis and two polarisation vectors in a very short 
time

� DUT is rotated on one axis to gain full 3-D measurement

� Software uses modal analysis and near-field / far-field transforms

� Typical 3-D measurement takes ~2 minutes for 25 frequencies

� Full radiation patterns and efficiency results available about 1 
minute after end of scan

� Physically complex and expensive

� User has no direct understanding of what is going on

� Complex error budget

� High degree of repeatability of measurements

– VERY important when performing optimisation
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Reverberation chambers

• Metal cavity large enough to support several 
cavity modes at the frequency of operation

• Modes are stirred to create a Rayleigh-
distributed transfer function between two 
antennas in the chamber

• Transfer function is measured for several stirrer 
positions and levels are averaged

• Low cost and compact

• Measures efficiency, TRP, TIS and correlation, 
but not patterns

• Time comparable with 3-D anechoic chamber

• Reasonable accuracy (SD ~0.5dB)

• Uncertain repeatability (my experience)

Photo: www.bluetest.se
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Measuring SAR

Picture: www.celltechlabs.com 

• SAR can be approximately 
predicted using industry-standard 
EM simulation software, but the 
accuracy of the model is always 
limited

• SAR is routinely measured using

� Precision 3-D manipulator

� Calibrated probe

� Liquid-filled phantom bath

� Network analyser

Similar facilities are used for measuring HAC, but the probes are placed outside 
the head, close to the DUT
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Antenova’s RF capabilities

� Three design centres with RF labs: 
Cambridge, Taipei and Chicago

� Three anechoic chambers for frequency 
range 800MHz – 6GHz 
– SATIMO SG64 system (470MHz – 6GHz)
– Active and passive measurements
– IndexSAR pre-compliance SAR test 

system
� Wide experience of characterising antennas 

and RF and robust measurement procedures
� Simulation

– Ansoft HFSS with Optimetrics
– Extensive software developed in house 

for antenna matching and analysis
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FM radio on a handset

� 88 – 108 MHz band
� Antenna dimensions 25 x 3 x 0,5mm

– longest dimension = 0.008 �
� Platform dimensions 100 x 40 x 12mm

– longest dimension =0.03 �
� Antenna gain typically ~ -20dBi
� Any wires or cables will act as antennas 

and invalidate the measurement
� RX and TX measurements needed

� Method? 
– Error budget? 
– Calibration standards?
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Where next?

� Multi-band/Multi-mode devices pose both design complexity as 
well as test and measure complexity

� The RF characteristics of a handset are determined not only by 
the antenna, but of the entire device

� The pressures of ever-greater functionality place huge constraints 
on dimensions, while requiring more bands and more antennas

� RF development is slow and expensive
� Antenna measurement systems are currently

– Too large
– Too expensive

• Very specialised
– Too slow

• Especially for use in the fast-moving consumer electronics 
industry
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Where next?

� Something smaller and simpler is needed to speed up 
device development

– Measurements at the engineer’s desk

– Sensible speed

– Multiple parameter measurement

– High repeatability, reliable comparative measurements

• Absolute accuracy is less important

� Some years ago I implemented most of the essential 
measurements needed on a base station antenna in a large 
box, about 2.2m long x 1.2m high x 0.8m wide

� Handsets are tiny and far smaller solutions should be 
possible
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New solutions

� These products represent the first real 
effort to produce small, near-field probe 
devices, allowing useful measurements 
to be made on the bench

� These products, their competitors and 
successors, will change the way many 
engineers work

� Traditional test methods will continue to 
have their place, but more innovation is 
urgently needed!

Photos: LabExpress  www.emscan.com
iSAR2 www.speag.com
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Thank you for your attention

Antenova Ltd
Far Field House 
Stow-cum-Quy

Cambridge  CB25 9AR
Tel. +44 1223 810 600
info@antenova.com

www.antenova.com


