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Background

• The European Microwave Week is the European 
Microwave Association’s annual Microwave 
Conference, Microwave Integrated Circuits Conference, 
Radar Conference and  three day industry exhibition. 

• It is in a different European city every year and in 2018 
it was Madrid. 
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Background
• The 21st European Microwave Week during 2018 was held at 

IFEMA FERIA DE MADRID, a huge trade fair in the north of Madrid 
Spain.
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Presenters

• Specialists from the academic world including 
university staff and post graduate students.

• RF and microwave designers and mixed signal 
development specialists. 

• Industry RF and Microwave test equipment and 
component manufactures. 
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Delegates

• From industry, research institutes, academic 
institutions and those doing design and managing 
product development of RF and microwave systems 
such as communications, radar and electronic 
warfare systems or any other systems that may 
require RF and Microwave technology as part of its 
design.   
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EuMC 

European Microwave Conference
This is the flagship conference of the European Microwave Week 
and is mainly focused on microwave and wireless

components, systems and technologies and this year has

4 joint sessions with EuMIC (Microwave integrated circuits) and 9 
with EuRAD (radar technologies). 

Many papers from academics and designers and researchers in 
industry. 
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EuMC 
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EuMIC 
European Microwave Integrated Circuits

Conference
This conference focusses on application and development of 
monolithic microwave integrated circuits MMIC’s.

Very handy talks on microwave power amplifier technology such 
as Gallium Nitride (GaN) and its advantages over Gallium 
Arsenide (GaAs).

Many papers from academics and designers and researchers in 
industry. 
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EuMIC 



A DIVISION OF ARMSCOR SOC LTD 

EuRad 

European Radar Conference
This conference focusses on application and development of 
Radar technology from small automotive radars to large  
commercial and military radar technology. During the 
introduction and closing, there were presentations regarding the 
F110 frigate program for the Spanish Navy and the S3TSR L-Band 
Radar for LEO Satellite Observation.

Also many papers from academics, researchers and designers in 
industry. 
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EuRad 
European Radar Conference
F110 Frigate Program for the Spanish Navy-Integrated Mast 
Concepts
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EuRad 
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EuRad 
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EuRad 
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EuRad 
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Industry Workshops 

Rohde & Schwarz- Radar Workshop 

SMW200A Vector Signal
Generator

SMW-K30X Pulse Sequencer Software using Pulse 
Descriptor Words (PDW)
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Industry Workshops 

Mathworks – Software Defined Radio Workshop

This workshop was focussed on the AD 9361/4

SDR MMIC fromAnalog Devices and Xilinx Zync FPGA and

Zync Radio toolset with the Matlab DSP and

Communications System Toolbox. 
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Industry Exhibition
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EW - Technology

• The rest of this presentation is not totally based on 
the EuMW 2018 conference but outlines general RF 
and Microwave components and  technologies used 
in the EW industry.

• It starts with  technologies for ESM and receiver 
systems and carries on with transmitter components 
for use in ECM and simulator systems.  
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ANTENNAS

• Cavity-backed spiral antennas provide wideband performance with left or 
right hand circular polarisation

• Dual Circular Polarised, sinuous antennas for Direction Finding, ELINT, 
RWR and ESM airborne, sea and ground based applications.

• Sinuous antennas simultaneously handle signals of any two orthogonal 
linear polarisations, and in some cases, simultaneous left and right handed 
circular polarisations. 

• This provides intercept opportunities for a wide range of arbitrarily 
polarised signals, from devices also giving a wide bandwidth and broad 
beamwidth.
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ANTENNAS

• Spiral and Omni Antennas – Steatite, Rockwell Collins 

Directional Antennas Omni-Directional Antennas

Sinuous AntennaSpiral Antenna
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Limiters
• Limiters are used in the inputs of receiver systems to protect the sensitive Low 

Noise Amplifiers by preventing high RF energy from transmitters entering the 
receiver. Limiters strive for faster responses better power dissipation with 
varied threshold levels.

• Modern limiters provide power protection from 100W CW and 1 KW peak       
(1 Microsec pulse width) and have low leakages of around +10 dBm typically.
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LNA’s
• Low Noise Amplifiers (LNA’s) these are found in the front end of receiver 

systems and define the noise figure of the system. New generations of LNA 
strive for lower noise figure over wider bandwidths with higher gain.

• LNA’s in the 26.5 to 40.0GHz band are delivering gain figures in excess of 40dB 
with less than 2dB noise figure.

• Typical suppliers : Wenteq, Amplitech, Miteq
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Mixers 
• Double and triple balanced mixers 

– A double balanced mixer contains a single diode 
quad and the input RF and local oscillator signals are 
“balanced out” and their level is considerably 
reduced at the output.

– A triple-balanced mixer is composed of two diode 
quads, with a total of eight junctions. Triple-
Balanced Mixers are especially valuable for 
translating large bandwidth segments from one 
frequency range to another with low 
intermodulation distortion but usually require higher 
LO drive levels.

Double Balanced Mixer

Triple Balanced Mixer
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Mixers 
• Double and triple balanced mixers – L3 Narda

Miteq, Pasternack,

• L3 Narda-MITEQ perfected a triple-balanced 4 
to 40 GHz RF/LO mixer with a 0.5 to 20 GHz IF.

• Pasternack have Triple Balanced Mixers 
Operating From 6 GHz to 18 GHz With an IF 
Range From 1.5 GHz to 8 GHz And LO Power 
of +10 dBm similar to the LO required by 
double balanced mixers.
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Synthesizers & DRO

• Keylink, Trak, Syntronic, Miteq L3 (DRO) and others.

• Step Sizes : 1Hz-10MHz, fixed.

• Bands :  500MHz-20GHz and beyond

• Phase Noise at 100Hz -90 dBc/Hz and better
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YIG Technology
• YIG Filters, Oscillators, and Multipliers – Omniyig, Micro-Lambda, Teledyne
• Yttrium Iron Garnet (YIG) is a synthetic crystal that offers very high Q characteristics. YIG 

crystals are “grown”, like silicon crystals  and processed into spheres. The size of the YIG 
spheres range from 10-30 mils and are mounted on the end of a thermally conductive rod. A 
DC magnetic field is generated using an electromagnet, a permanent magnet, or a 
combination of both. The magnetic field strength can be  “tuned” varying the current and the 
crystal will resonate between 500MHz and 50GHz. The high Q provides the lowest phase 
noise performance in oscillators, and the most optimal multi-octave frequency tuning in both 
oscillators and filters.
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DLVA & SDLVA
• Detector and Successive Detection Log Video Amplifiers  – Akon, Microphase

• DLVA’s and SDLVA’s provide an essential function in EW systems, the log amplifier 
compresses a large dynamic range into a smaller dynamic range at the video output. 
DLVA’s ave a tangential signal sensitivity (TSS) of around -40dBm to -45dBm and SDLVA’s 
around -70dBm to -75dBm

DLVA SDLVA
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IFM Technology
• Digital Frequency Discriminators (DFD’s) are highly integrated microwave 

assemblies using digital and microwave technologies to provide digital 
output words corresponding to the measured frequency of a pulse, along 
with flag outputs to indicate presence of signal, valid data output and 
other requirements.

• These units are usually capable of processing simultaneous signals (pulse 
on pulse, pulse on CW) and will provide accurate results of the stronger of 
the two signals.

• The unit will automatically sense the presence of an incoming pulse which 
is above the threshold level and make a frequency measurement. 
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IFM Technology
• Digital Frequency Discriminators – Akon, Elisra, Wide Band Systems 
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Low Cost Microwave

• Limiters

• Low Noise Amplifiers

• Mixers

• Oscillators

• Filters 

• Detectors 

Microwave parts from
Mini-Circuits provide good 
lower cost RF solutions 
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Microwave Systems
• Low Cost Radar Warning Receiver – Using Mini-Circuits Microwave Parts

S, C & X Band Dual Conversion 
Superhet Receivers Delivering 
70-75dBm TSS
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AD/DA Technology

• High speed AD9213 ADC & AD9172 DAC 
from Analog Devices and many other 
suppliers.

• Plenty of  integrated high speed 
sampling solutions from a number of 
vendors. 

• Standard daughter board form factors 
like standard FPGA Mezzanine Card 
(FMC).
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AD/DA Technology

• AD/DA Modules

• Standard Form Factors

• >10GSPS
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GaN Power Amplifiers
• Solid State Microwave Power Amplifiers are moving towards Gallium Nitride 

(GaN) technology as a replacement for Laterally Diffused Metal Oxide 
Semiconductor (LDMOS) and Gallium Arsenide (GaAs) RF Transistor 
Technology. 

• GaN is much more efficient than Silicon above 1GHz and GaAs above 10GHz 
and can run at higher temperatures and at higher voltages and has at least a 
10 times greater power density and GaN MPM’s delivering in excess of 6kW 
Peak are becoming available.

• With its increased power densty GaN needs good thermal management as 
to not damage the MMIC’s as it dissipates high power in a small area. 

• GaN has higher gate leakage than GaAs and sometimes requires diode 
clamping to increase the compression point.
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GaN Power Amplifiers
• Gallium Nitride (GaN) Transistor Technology- Cree, Integrated MPM TMD  
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TWT Amplifiers
• Travelling Wave Tube (TWT) RF Power Amplifiers are still one of the core 

technologies used in Radar and EW systems. 

• There are thousands of TWT’s around the world used in communications, radar 
and EW systems and no other device can generate as much power from a single 
device especially at millimeter wave frequencies. 

• Active research is being done throughout the world to reduce  warm up time, 
increase lifetime of the Barium film on the Cathode and introduce new 
technologies such as the Ring Loop Tubes manufactured by TMD in comparison 
to the classic helix and cavity coupled tubes.  

• New high voltage technology to drive the tubes that is more compact, efficient 
and reliable in order to develop compact microwave power modules (MPM).
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• TWT’s MPM’s and the associated HV – dB Control & TMD    

TWT Amplifiers

Transmitter
Systems

Microwave
Power

Modules

TWT,s

High Voltage
Power Supplies
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To Conclude

• The European Microwave Week is an event well worth attending, especially if 
you are working in the Radar, Communications and EW environments.

• MMIC devices are getting cheaper and more and more integrated 
transmitter/receiver devices are becoming available at increased bandwidths 
and operating frequencies simplifying front end design in communications, 
radar and EW systems. 

• There are definitely large developments taking place in solid state microwave 
power amplifier technology but Travelling Wave Tubes are still a major player.

Questions?


