
Unrivalled Waveguide Expertise

300MHz to 750GHz

Waveguide WG00 (WR2300) to WM380 (WR1.5)

The future of waveguide is in our hands

Using our design, manufacturing and calibrating expertise to solve your waveguide problems 
for over 60 years. Setting the global standard for precision, reliability and integrity.



Our Capabilities...
Flann Microwave Ltd is a global market-leading designer and manufacturer of precision passive RF, Microwave 
and Millimetric products, solutions and services. Flann has been trading for over sixty years with a work force 
of seventy highly skilled engineers and professionals, and annually export 85% of product and services.

Flann produces the critical componentry required to deliver, test, measure and calibrate systems networks 
operating between 300MHz to 500GHz and above. Through technologies such as custom waveguide assembly, 
antenna, diplexers, adaptors, attenuators, switches, couplers, and terminations.

Example target sectors are space flight satellite communications, aerospace, 5G communication networks, 
radar, guidance systems, air traffic control, security systems, metrology, medical, research & academia and has 
supported government agencies to write many industrial standards.

Flann’s on-going policy of maintaining the highest standards ensures that the Company’s global reputation for 
quality, reliability and performance will continue into the future.

This is a summary of just some of our key capabilities...

• Lower cost ground based testing, verification and 
design tool.

• A commercial rotary vane attenuator retaining many 
of the features of Flann’s excellent world renowned 
Test, Measurement & Calibration Standard range.

• Perfect for production testing on a lower budget or 
basic calibration verification.

• Models to 500GHz.

• 0 to 50dB.

Series 110 still available for higher accuracy test 
applications
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Series 625 System Precision Attenuator (POE)

• The series 625 System Attenuator is a programmable 
rotary vane attenuator which provides up to 60dB of 
attenuation with high resolution.

• It is a Power-over-Ethernet (PoE) replacement for 
the series 620 and 621 programmable rotary vane 
attenuators and offers the customer remote ethernet 
control.

• High accuracy and repeatability is ensured by the 
use of a high resolution stepper motor and optical 
encoder.  In addition to Ethernet control, a rotary 
touch sensor and LCD readout allows manual 
operation.

• Phase changer also available.

• The industry standard.

Series 338 Precision System Switch (POE)

• The series 338 waveguide switch provides a 
Power-over-Ethernet (PoE) option to complement 
Flann’s other switch ranges.  All the electronics for 
interface and control are included within the unit. 

• Automated microwave and millimeter wave testing.

• Double-ridged waveguide versions available.

• WG15 (WR112) to WG28 (WR8).

• 2-way and 3-way versions.

• SatCom switching.

• Redundancy applications.



Custom Waveguide, Sub
Assemblies and Switching Networks
Satellite Calibration

In 2019 Flann delivered a complex waveguide switching 
matrix calibrated as a single assembly to enable a high 
accuracy rugged re-locatable reference Station.

Likely the only accurately calibrated facility of this 
kind available in the world for very high accuracy 
measurement of satellite performance, using Flann 
componentry such as wideband diplexers adapted and 
retro fitted to an existing collapsible dish antenna feed. 

Capability to operate in southern and northern 
hemisphere (horizontal and vertical polarisation) with Tx 
& Rx diplexers for Ku Band.

Seamless Semi-Rigid Waveguide

Flann has developed low loss, seamless, hand formable, 
and weatherproof guide.  Introducing the Series 562 
range of Seamless Semi-Rigid Waveguides with a formable 
section encased in a ruggedised jacket at WG23 (WR22) to 
WG30 (WR5) in lengths to suit customer requirement.
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Spaceflight with Flann

In response to the need for low mass, compact, low loss waveguide for spaceflight applications, Flann has 
developed custom waveguide assemblies operating up to 112GHz which have 0.2mm wall thickness. Currently 
under consideration for deployment in a major ESA meteorological satellite programme, this waveguide will 
provide high RF performance and reliability over the environmental extremes of Space.

Lightweight miniaturised spaceflight W Band switch

Spaceflight Attenuator, Spaceflight Termination 
& Spaceflight K type Arline Adaptor

Ultra-thin Wall Waveguide for Spaceflight

Advancing the state of the art in “waveguide” technology for spaceflight 
offers a step change in use of emerging super-high capacity satellite 
communications links. Flann has delivered this through the design and 
build of a miniaturised ‘W band’ switch, approx. 17mm x 17mm x 50mm. 
This increases communication frequency to 100 GHz+, setting a new state 
of the art in “waveguide” technology for spaceflight, and increases data 
capacity capability from space. Our specific ‘W-band’ switch will operate 

As part of the NASA JPL Surface Water and Ocean 
Topography (SWOT) satellite mission a requirement was 
identified for an ability to retain calibration in extreme 
Space environment. In response Flann designed and built 
a Spaceflight Fixed Attenuator, Termination & K-type 
Adaptor ready for installation into a waveguide channel 
Ka-band radar instrument.

Methods developed to achieve Spaceflight qualification 
include bolted not brazed solutions, load element dual 
retention, mechanical encapsulation, secondary bonding 
and viewing lids to allow full inspection of bond lines.

SWOT now has a Spaceflight attenuator which enables 
consistent, high accuracy measurements of Earth’s surface 
water, to withstand the harsh Space environment.

from 71GHz to 112GHz. 

Huge demand from individuals and businesses for 
more high-speed data services is driving a revolution 
in satellite technology. Many traditional large GEO 
satellites are set to make way for nanosatellites and 
CubeSats deployed in constellations just 300 miles 
above the Earth’s surface (LEO).

The next step for Flann is to combine the switch with
diplexers, multiplexers, combiners, couplers and 
multiple units to make a complete light weight 
switching network for flight at high G launch profiles.



Switch and Adaptor development
Answering the challenge of 5G with a Compact H Plane Switch

Long lifetime waveguide switch - Met Office came to Flann!
United Kingdom’s National Weather Service (Met Office) had concerns 
about reliability and life span of waveguide switches in their rainfall radar 
network from previous supplier. They rely on these for a 24/7 service but 
they are based in remote locations all over the UK.

The Met Office approached Flann to see how we could alleviate these 
concerns and what we had to offer. Flann carried out accelerated lifetime 
tests and provided a direct replacement switch.

Flann provided additional feedback on how to extend the lifetime even 
further. The Met Office have subsequently ordered Flann switches for each 
radar in their network.

Existing waveguide switches tend to be large, heavy & 
expensive. They are not easily integrated with other 
components & thus not suitable for modern microwave 
systems. However when low Insertion Loss or Power 
transmission is required they are the only option. At 
the same time new systems require much improved 
performance such as very low PIM, higher powers, 
improved Isolation, very low Insertion Loss, no outgassing 
and high reliability. Not to mention all at a lower cost. Can 
you have it all? The answer is yes so please read on.
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Flann have completely re-designed the millimetric waveguide switch to address the needs of modern 
microwave systems, with a compact WR12 (WG27) and lightweight rotor Ø10mm & 1.75gm. New designs 
with millimetric mini flanges thus they are now ideal for integration with other components to make a Tx/Rx 
switching network with a diplexer, combiners, OMT etc. for radio front ends in one single unit. This reduces 
total cost, size & weight when power critical budgets become a major design requirement with a typical 
Insertion Loss of 0.1dB. In addition a new orientation of ports to lie in the H-plane of the waveguide provides a 
better integration with other microwave components.

Flann has also addressed the need for very low PIM in modern Comms systems. We use a new fabrication 
technique that in essence creates a switch with no internal mechanical joins, hence virtually no PIM.

Another requirement of modern Comms systems is Isolation between channels, such as RX & Tx. Conventional 
switches only offer 75dB however we are aiming to offer >100dB & possibly 110dB. The drive requirement is 
only a 12V pulse to latch to the other position (24V option) with tell backs as required. [Only 2 way available]. 

Units can be weather proofed or sealed for pressure, brass or aluminium, adapted for TVAC applications with 
no outgassing components, and ruggedised for mobile applications.

Flann’s developments open up a whole new range of possibilities for 5G Phase 2, Nano Satellites and Ground 
Stations.

Flann have completely re-designed the millimetric waveguide switch to address the needs of modern 
microwave system, WG21 to 30 (WG32 proposed).
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1.35mm connector to waveguide adaptor

Our designs do not need to use tuning screws, shaped probes hanging in mid-air or dielectric support beads. 
In fact our design process is so refined that we can make top or end launch adaptors so the body is machined 
in one piece straight from HFSS design & the coax centre conductor is fixed straight into the internal ridge 
feature, no need for a bead or other parts or even prototypes.

We have delivered a WG00 (WR2300) end launch adaptor to coax 9-3/16” with extreme peak power and a 
WG29 (WR06) end launch adaptor to 0.8mm coax for astronomy research all using the same design routine. 
We are so confident that we now have a range of adaptors (099) that don’t even require microwave test.

1mm and 0.8mm connector models are also available.

Setting new global standards up to 3.3THz

To fulfil the expected requirement for 5G Phase 2 & Nano Satellites & Ground Stations a coax connector 
is required that works up to 92GHz. Currently the only common connector is the 1mm standard but it is 
expensive & fragile. A new connector size of 1.35mm is proposed to work up to 92GHz that will be more 
suitable for this range.

Flann has built up a considerable reputation for coax to waveguide adaptors and in recent years has added to 
this range with adaptors for all purposes. Including:

• Very high peak power
• Very high mean power
• Coax port on top broad wall or end launch
• Any coax size required – 9-3/16” to 0.8mm
• Ultra-compact versions not much larger than a waveguide flange

• Space qualified
• Very low PIM
• Rugged
• TVAC

The Institute of Electrical and Electronic Engineers (IEEE) standard IEEE 1785 set requirements for waveguides 
from 75GHz to 3.3THz – previously there was no internationally agreed standard for waveguides operating 
above 330GHz.

Flann engineers have supported the development of a three-part international standard that defines how 
waveguide is used.

This work will be hugely important in the future as the sub-millimeter bands are increasingly used for 
communications, security imaging and remote sensing applications. Indeed the previous British Standard, 
International Electrotechnical Commission and US Mil Standards have remained largely unchanged for 40 
years.

The Flann team have been working with the IEEE Standards working group since it was formed in 2008, and 
the interface drawing of the standard were produced by Flann mechanical engineers. Evidence that Flann 
really deserves its place leading the development of sub-mm wave technology.



Rigid Rectangular Waveguide Data
Frequency 

Range (GHz) 
For TE  Mode

Cut-off 
Frequency (GHz) 

For TE  Mode

Band 
Designation

WG Designation Internal Dimensions
53-IEC R RCSC WG EIA WR Inches mm

0.35-0.53 0.281 4 0 2100 21.0 x 10.5 533.0 x 267.0

0.49-0.75 0.393 6 2 1500 15.0 x 7.5 381.0 x 191.0

0.76-1.15 0.605 9 4 975 9.75 x 4.875 248.0 x 124.0

1.14-1.73 0.908 L 14 6 650 6.5 x 3.25 165.1 x 82.55

1.72-2.61 1.372 LS, R 22 8 430 4.3 x 2.15 109.22 x 54.61

2.60-3.95 2.078 S 32 10 284 2.84 x 1.34 72.14 x 34.04

3.94-5.99 3.152 C 48 12 187 1.872 x 0.872 47.55 x 22.149

5.38-8.18 4.301 70 14 137 1.372 x 0.622 34.85 x 15.799

8.20-12.50 6.557 X 100 16 90 0.9 x 0.4 22.86 x 10.16

11.90-18.00 9.488 Ku, P 140 18 62 0.622 x 0.311 15.799 x 7.899

17.60-26.70 14.051 K 220 20 42 0.420 x 0.170 10.668 x 4.318

26.40-40.10 21.077 Ka, R 320 22 28 0.280 x 0.140 7.112 x 3.556

39.30-59.70 31.390 U 500 24 19 0.188 x 0.094 4.775 x 2.388

60.50-92.00 48.372 E 740 26 12 0.122 x 0.061 3.099 x 1.549

92.30-140.00 73.768 F 1200 28 8 0.080 x 0.040 2.032 x 1.016

145-220 115.714 G 1800 30 5 0.051 x 0.0255 1.295 x 0.648

217-330 173.571 H 2600 32 3 0.034 x 0.017 0.87 x 0.44

330-500 263.000 WM570 2.2 0.0224 x 0.0112 0.570 x 0.285

500-750 394.500 WM380 1.5 0.0150 x 0.0075 0.380 x 0.190

Flann Microwave Ltd, Dunmere Road, Bodmin, Cornwall, PL31 2QL, United Kingdom
+44 (0) 1208 77777               www.flann.com               sales@flann.com               @FlannMicrowave


