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Introducing DISC

The Disruptive Innovation for Space 
Centre (DISC) provides access to 
equipment and expertise to help  
UK companies innovate, and accelerate the 
development of new products and services.

DISC provides end-to-end design, modelling, test and 
production equipment in a collaborative engineering 
environment, to help companies develop new solutions 
for large-scale market opportunities. DISC will enable 
teams to take an R&D project from proof of concept 
through to a full-sized prototype, manufactured at 
quality levels and scales sufficient to undertake end-
customer validation.

The facilities are open to industry and academia and 
provide equipment that is frequently out-of-reach to 
small or medium sized companies. 

Access to DISC is charged at 
competitive rates and teams can use the facilities for 
as little as half a day, or for the entire project duration, 
basing themselves at DISC.

DISC coordinates and collaborates with the Harwell 
Campus including RAL Space and across the UK 
through the wider Catapult Network. The UK has some 
of the best universities in the world. To access the UK 
research base, the DISC team will broker partnerships 
between industrial organisations and academic teams 
for use of the facilities.

For further information contact the DISC team at 
disc@sa.catapult.org.uk

This facility provides a comprehensive suite of state-of-the-art software offering 
organisations the ability to conduct high fidelity modelling and subsequently design for a 
wide variety of applications.

This facility combines the capabilities of both Near and Far Field ranges for full antenna 
characterisation and offers further leverage through emulation for full spectrum simulation. 
Additional capabilities include spectrum and network analysers, microwave testing and a 
large variety of dummy loads for system assessment.

This facility provides a variety of tools and facilities to accelerate the development, assembly 
and integration of the systems for spacecraft, launchers and associated complex products.

This facility brings together advanced manufacturing technologies which are normally 
not readily available outside of specialist facilities and very large organisations, such as 
metal and ceramic netshape engineering, complex surface finishing and robotic precision 
assembly.

This facility provides the abilities to shake, vibrate and thermally cycle, checking for optical 
power performance, and monitor out gassing for a small spacecraft (under 100kg). These 
facilities not only suit applications for space, but also for systems and components which 
need accelerated testing to validate utilisation in demanding terrestrial environments.

Modelling and  
Design Lab

High Frequency Digital 
and RF Test Lab

Mission Support and 
Operations

Prototype and Low 
Volume Production 
Facility

Spacecraft 
Environmental Test 
and Verification

DISC Facilities
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Providing a comprehensive suite of state of the art 
software based on powerful PCs, the Modelling and 
Design Lab offers organisations the ability to conduct 
high fidelity modelling and subsequently design for a 
wide variety of applications. Ranging from free path 
optical modelling and antenna design, to mechanical 

FEA and CFD, to digital electronic simulation and 
PCB layout, the packages available are dynamic and 
powerful. Organisations can access these capabilities 
on a case by case basis without the significant 
expenditure normally associated with many of these 
packages.

Modelling and Design Lab

Supplier: OrCAD

OrCAD® PCB Designer is a tiered, scalable PCB design 
solution that delivers advanced capabilities and highly 
integrated flows. The powerful, tightly integrated PCB 
design technologies include schematic capture, librarian 
tools, PCB editing and routing (PCB Editor), Constraint 
Manager, signal integrity (included in Professional), 
autorouting (included in Professional), and optional 
mixed-signal circuit simulation and system-level 
simulations integration with MATLAB® and Simulink.

OrCAD PSpice A/D and PSpice Advanced Analysis

MATLAB Simulink
Supplier: MathWorks®

MATLAB®, the language 
of technical computing, is a 
programming environment for algorithm development, 
data analysis, visualisation and numeric computation. 

Simulink is a graphical environment for simulation and 
Model-Based Design for multidomain dynamic and 
embedded systems.

MATLAB® and Simulink toolset providing:

SOLIDWORKS Premium
Supplier: SOLIDWORKS

SOLIDWORKS Premium is a comprehensive 3D 
design solution that adds powerful simulation and 
design validation to the capabilities of SOLIDWORKS 
Professional, as well as ECAD/MCAD collaboration, 
reverse engineering, and advanced wire and pipe 
routing functionality.

SOLIDWORKS Premium providing:

•  3D solid modelling, complex shapes, advanced 
surfaces, detailed drawings, BOM’s and tables

•  Animations, 3D walk through and simulation  
analysis

•  Photorealistic rendering and Photoview 360
•  CircuitWorks ECAD-MCAD data exchange, and 

ECAD/MCAD data exchange, and ECAD/MCAD 
collaboration

•  Reverse engineering, tolerance stack-up analysis 
and wire and pipe routing.

•  Communication 
System

• Signal Processing 
• DSP
• Instrument Control
•  Simulink & Simulink 

Coder
• MATLAB coder

• Fixed Point Designer
• Embedded Encoder
• HDL Verifier
• RF Toolbox
• Phased Array Toolbox
• SimRF
• Simscape
• Parallel Computing

Cadence OrCAD PCB Designer Professional providing:

• OrCAD Capture
• OrCAD Component Information System
• PSpice A/D
• PSpice Advanced Analysis
• OrCAD PCB Editor
•  SPECCTRA for OrCAD, powerful and flexible auto 

routing
• OrCAD Signal Integrity
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Keysight – Advanced Design System

Supplier: Keysight Technologies

Radio Frequency, Microwave and High-Speed  
Design Platform.

Incorporates the following: Core, Transient  
Convolution, Layout, Momentum G2, and Harmonic 
Balanced Bundled.

Suitable for:

•  MMIC Design and Verification (GaAs, GaN, InP, 
SiGe, …)

• RF & Microwave Board Design and Verification
• RF/Mixed-Signal Silicon RFIC Design and Verification

AGI System Tool Kit (STK)

Supplier: AGI

Systems Tool Kit (STK) is the premier software for 
providing four-dimensional modelling, simulation, 
and analysis of objects from land, sea, air and space 
in order to evaluate system performance in real or 
simulated-time.

STK provides:

•  STK Pro
•  STK communications module
•  SatPro for system design, power analysis, attitude 

control and orbit decay modelling.

Altair® HyperWorks®  
open architecture CAE

Supplier: Altair

A comprehensive, open architecture CAE simulation 
platform in the industry to design and optimise high 
performance, weight efficient and innovative products.  
HyperWorks includes best-in class modelling, linear 
and nonlinear analyses, structural and system-level 
optimisation, fluid and multi-body dynamics simulation, 
electromagnetic compatibility (EMC), mutiphysics 
analysis. Model-based development, and data 
management solutions.

Altair Hyperworks providing:

• AcuSolve
• Flux
• MotionView
• Multiscale Designer
• FEKO
• Virtual Wind Tunnel

Disruptive Innovation for Space Centre

• HyperView
• Inspire and Optistruct
• Model Mesher Director
• HyperMesh
• RADIOSS
• VSim

CST Microwave Studio®

Supplier: CST

CST Microwave Studio® is the leading edge tool for 
the fast and accurate 3D simulation of high frequency 
devices. It enables the fast and accurate analysis 
of antennas, filters, couplers, planar and multi-layer 
structures and SI and EMC effects.
 
CST Microwave Studio® incorporates the  
following solvers:

•  Time Domain
•  Frequency Domain

•  Integral Equation
•  Asymptotic
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Designing and testing effective antennas and  
associated RF systems is a challenging task, to  
simplify this for those organisations who have 
bespoke needs, this facility combines the capabilities 
of both Near and Far Field ranges for full antenna 

characterisation, and offers further leverage through 
emulation for full spectrum simulation. Additional 
capabilities include spectrum and network analysers, 
microwave testing and a large variety of dummy loads 
for system assessment.

Supplier: Keysight Technologies

Keysight MSOX4154A Oscilloscope combines 4 
analogue input channels with 1.5GHz bandwidth and 
16 logic-analyser digital inputs. Other features include 

Keysight MSOX4154A Mixed Signal Oscilloscope

serial data trigger and decode with support for up to 
20 protocols; 2-channel function/arbitrary waveform 
generator; digital voltmeter; power analysis and unique 
frequency response analyser to create Bode plots of 
components, amplifiers and filters. Built-in training 
signals, on-board help and an intuitive user interface 
with touch-screen controls permit users of all levels to 
get on and measure without having to locate hidden 
menus or overcome a complex user interface. Extensive 
math functions, measurements and triggers – with 
unique zone touch-triggers - are standard. Models in 
the range start at 200MHz, and all features, options and 
bandwidth can be upgraded at any time.

Near-field Antenna Test Range 

Supplier: NSI-MI Technologies and Frequensys

The spherical near-field range (Azimuth turntable  
and Theta over Phi swing arm) is housed in a  
purpose built 4m anechonic chamber.

This provides:

•  With a measurement bandwidth of 512MHz and 
upper operating frequency of 50GHz, the signal 
analyser incorporates options to support state-of-
the-art developments in the satellite industry.

•  Power envelope and tracking measurements of high 
power amplifiers is possible using the K18 and K18D 
(digital pre-distortion) options.

•  The multi-channel CW option (K17), with the 
associated option in our vector signal generator allows 
the group delay of a satellite link to be measured.

•  The vector signal analysis 
option (K70) provides 
analysis of numerous 
parameters in complex 
waveforms.

•  The OFDM analysis 
option (K96) extends the 
vector analysis function to 
OFDM carriers as may be 
encountered on MSS links.
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Keysight FieldFox 
Handheld Microwave 
Test System
Supplier:  
Keysight Technologies

Keysight FieldFox N9950A is 
a highly integrated handheld µW analyzer that brings 
lab precision to the field by providing measurement 
capabilities (up to 32 GHz) on a field deployed 
terminal (supporting Ka-band uplinks). As a base unit, 
FieldFox measures cables, connectors and antenna 
efficiency. Its capabilities can be extended to include 
frequency response and channel power measurements, 
monitoring, antenna pattern tests and capturing signal 
interference using built-in spectrum analyzer. Stimulus-
response measurements for passive and active 
components including waveguide loss are achieved 
using built-in vector network analyzer. Frequency offset 
measurements using a µW Power Sensor completes 
this very comprehensive field measurement capability. 
FieldFox N9950A is supplied with µW test cables, inter-
series adaptors and (for VNA operation) a mechanical or 
electronic calibration kit.

R&S® ZNB40 Vector Network Analyser

Supplier: Rohde & Schwarz

Microwave measurements (up to 40GHz) are made 
possible using our high performance 4 port VNA.

This model provides:

• SMW200A Vector signal generator
• FSW50 Signal Analyser
• ZNB40 Vector Network Analyser

ETS Solutions Vibration Test Systems

Supplier: CentraTEQ Ltd

Electro-dynamic shakers designed for the vibration 
testing of medium-sized payloads such as electronic, 
avionic and automotive components and other types of 
sub-assemblies.
 
ETS Solutions Vibration Test Systems providing:

•  Model: MPA409-M437A. A Electro-Dynamic Shaker 
with vertical Trunnion, combined with GT500M 
Unibase slip table for M437A shaker system, and 
MPA409 Digital Switching Amplifier.

R&S® SMW200A Vector Signal 
Generator

Supplier: Rohde & Schwarz

This equipment, suitable for payload and link analysis 
(with installed options specific to the satellite industry) 
can be used to generate and measure complex 
wideband waveforms up to 500MHz bandwidth at 
centre frequencies up to 40GHz.
 
This model provides:

•  Phase noise option (B22) permits generation of high 
order modulation with minimal EVM.

•  Phase coherency option B90 allows for additional VSG’s 
to be connected to stimulate phase coherent multiple 
carriers (signal cancellation/MIMO applications).

•  The multichannel CW option (K61) allows the group 
delay of a satellite link to be measured in conjunction 
with the associated option in the signal analyser.

•  Additive white Gaussian noise option (K62) allows 
channel C/N and Eb/No emulation as would be 
encountered on a full satellite link.

•  The AM/AM, AM/PM pre-distortion option (K541) 
allows for simulating the transmission path through 
the earth station high power amplifiers.
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BGAN Physical Layer Tester (BPLT) - 
PLT-M Platform (BMCP)
Supplier: Square Peg Communications Inc.

The BGAN Physical Layer Tester (BPLT) supports the 
testing of physical layer performance and protocol 
implementation of Radio Access Nodes (RANs) 
and User Terminals (UTs) implementing Inmarsat’s 
Broadband Global Area Network (BGAN). The 
PLT-M platform (BMCP) supports the BGAN and IDP 
applications and can facilitate automated testing of 
applicable Inmarsat BGAN UT physical layer Mandatory 
Test Requirements (MTRs).
 
This provides:

•  30dB High Power Attenuator (30Watts)
•  Tx/Rx for Direct connection on the BGAN Radio 

Module
•  Combined RF Port for connection to the Front End 

Module (FEM)
•  All Inmarsat Bearers
•  Modulators/Demodulators, Channel Types 

configuration, Channel Impairments, Signal analysis

PROPSIM Channel Emulator 
F8B4CH-C80
Supplier: Keysight Technologies

The Keysight Propsim Channel Emulator is the industry 
standard for mobile and aerospace channel emulation. 
It covers 220-4000MHz with 80MHz of bandwidth and 
has 4 channels. With up/down converters, operation 
from 100MHz to 100GHz is achieved. Models can be 
created in STK, Matlab, Excel, Python and uploaded to 
the Propsim.

BGAN Application Tester (BAT) - Software
Supplier: GateHouse Telecom

The BGAN Application Tester (BAT) provides with 
complete control of your testing in an environment with 
specific BGAN network characteristics. Test and demo 
terminals efficiently, using emulation of the satellite link, 
the radio access network and the core network, right 
down to the RF link (used with the BGAN Physical Layer 
Tester).
 
This provides:

•  Inmarsat Air-interface
•  All Inmarsat terminal classes
•  All Inmarsat services
•  Test your BGAN terminals and solutions without the 

use of airtime (test SIM card required – not included)
•  Test mobility on the bench
•  Graphical user interface

Ancillary Equipment

Keysight step attenuater, DC-40GHz, 0-90dB 
in 10dB steps

Keysight step attenuater, DC-40GHz, 0-11dB 
in 1dB steps

Vaunix programmable attenuater, 200-
6000MHz, 0-90dB in 0.1dB steps

Vaunix programmable phase shifter, 1-2GHz, 
0-360deg in 1deg steps

Fixed attenuaters, adapters and microwave 
cables
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This facility provides a variety of tools and facilities to 
accelerate the development, assembly and integration 
of the systems for spacecraft, launchers and associated 
complex products. This includes a Class 7 (ISO 

Class 7 Cleanroom (ISO 10,000)
Supplier: Westbury Cleanrooms

A Class 7 cleanroom is a controlled environment with a 
low level of pollutants such as dust, airborne microbes, 
aerosol and chemical vapours. The cleanroom has a 
controlled level of contamination that is specified by 
the number of particles per cubic meter at a specified 
particle size. This particular cleanroom filters the air over 
50 times per hour via HEPA filters that are capable of 
filtering out particles of >0.3um.
 

The Cleanroom itself is modular in style and is made 
from fire retardant quad-core panels that also supply 
excellent insulation against temperature and noise and 
are easily washed down for effective decontamination. 
The floor is made from an epoxy resin which is also able 
to be washed and decontaminated regularly.

10,000) cleanroom which is suitable to clean ESD safe 
assembly, whilst more complex tools allow a spacecraft 
to be built and tested on a breadboard, prior to final 
assembly.

Mission Support and Operations



Prototype and Low Volume Production Facility

10

Inspex HD 1080p for PCB Inspection Accurate and detailed inspection with a dynamic range 
of magnification levels and integrated LED illumination 
and compatible with a wide range of mounting options.
 
This provides:

•  Real-time on-screen dimensioning is  
provided by integrated XY grids and cursors.

•  Suited for repair and rework, quality control  
and failure diagnosis processes in a wide  
range of industries

•  Less operator fatigue and improved production 
efficiencies due to ergonomic design enabling 
the user to sit or stand in a comfortable and safe 
posture.

Kurtz Ersa IR/PL 550 Highly Flexible IR
Supplier: Kurtz Ersa

The IR/PL 550 is a highly flexible IR Rework System 
designed for small- to medium-sized PCBs. All types of 
SMD of 1 x 1 up to 40 x 40 mm can be processed. It 
enables operators to best interact with their system in 
order to handle the most complex SMT and THT rework 
applications.
 
This provides:

•  IR 550 with an 800 W heating head with aperture 
system

•  Homogenous 800 W IR bottom heating
•  Integrated “DIGITAL 2000 A” solder station
•  Closed temperature control circuit with 

thermocouple or non-contact sensor
•  Precision Placement System PL 550 (+/- 0.025 mm) 

with motor zoom AF camera, high-contrast LED 

lighting and vacuum that switches automatically
•  Intuitive operation with or without PC connection
•  Motor zoom reflow process camera for process 

viewing
•  Process control and documentation via the operator 

software IRSoft

The Prototype and Low Volume Production Facility, 
brings together advanced manufacturing technologies 
which are normally not readily available outside of 
specialist facilities and very large organisations. These 
include metal and ceramic netshape engineering (also 
known as 3D printing/additive manufacture), complex 
surface finishing and robotic precision assembly. These 

capabilities, and more, are available to organisations 
wishing to explore the best process to suit their needs, 
whether this is short or long term, or just an opportunity 
to determine the appropriate route to manufacture. The 
facility occupies both clean and semi-clean workspace, 
with manufacturing expertise on hand to provide 
training and guidance to organisations as required.
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Case Studies

Spacecraft Environmental Test and Verification

“Archangel Lightworks has been prototyping 
disruptive space communications systems. We 
accessed DISC’s design simulation software which 
allowed us to better optimise features on early 
feasibility study work.

Using the DISC facilities has reduced risk and 
increased our speed of development without diverting 
too much budget and resource away from the critical 
risk areas.

We regularly engage with Catapult staff and DISC is 
another confirmation that we made the right choice in 
locating ourselves at Harwell.

Disruptive technology development, particularly for 
space, can be capital intensive. Facilities like DISC 
that reduce those early barriers are helping to grow an 
energetic space startup environment in the UK.”

Dan Sola, Archangel Aerospace

“Instead of having to purchase sporadically used 
assets, we are able to access state of the art satellite 
development equipment for a fair fee. This is one of 
the setups that helps us keep our costs down, and 
thus, we can continue providing simple and affordable 
space missions to our customers.”
 
Bastian Paetzold, Open Cosmos

Validation of an assembled spacecraft or system is 
always highly desirable prior to launch and/or operation. 
The Spacecraft Environmental Test and Verification 
facility provides the abilities to shake, vibrate, thermally 
cycle, checking for optical power performance and 
monitor out gassing for a small spacecraft (under 
100kg). These facilities not only suit applications for 
space, but also for systems and components which 
need accelerated testing to validate utilisation in 
demanding terrestrial environments.

Vibration Table  Supplier: CentraTEQ

Disruptive Innovation for Space Centre
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•  MATLAB® Simulink
•  SOLIDWORKS Premium
•  OrCAD PSpice A/D and PSpice Advanced Analysis 
•  Altair® HyperWorks® open architecture CAE

•  Keysight – Advanced Design System
•  CST Microwave Studio®

•  AGI System Tool Kit (STK)

•  Near-field Antenna Test Range 
•  Keysight MSOX4154A Mixed Signal Oscilloscope 
•  Keysight FieldFox Handheld Microwave Test System
•  ETS Solutions Vibration Test Systems
•  R&S® ZNB40 Vector Network Analyser
•  R&S® SMW200A Vector Signal Generator
•  BGAN Physical Layer Tester (BPLT) - PLT-M Platform 

(BMCP)
•  BGAN Application Tester (BAT) - Software 

•  PROPSIM Channel Emulator F8B4CH-C80
•  Keysight step attenuater, DC-40GHz, 0-90dB in 10dB 

steps
•  Keysight step attenuater, DC-40GHz, 0-11dB in 1dB 

steps
•  Vaunix programmable attenuater, 200-6000MHz, 

0-90dB in 0.1dB steps
•  Vaunix programmable phase shifter, 1-2GHz, 0-360deg 

in 1deg steps
•  Fixed attenuaters, adapters and microwave cables

•  Class 7 Cleanroom (ISO 10,000)

•  Kurtz Ersa IR/PL 550 Highly Flexible IR •  Inspex HD 1080p for PCB Inspection

•  Vibration Table

MODELLING AND DESIGN LAB

HIGH FREQUENCY DIGITAL AND RF TEST LAB

MISSION SUPPORT AND OPERATIONS

PROTOTYPE AND LOW VOLUME PRODUCTION FACILITY

SPACECRAFT ENVIRONMENTAL TEST AND VERIFICATION

Product List
The Disruptive Innovation for Space Centre (DISC) provides access to equipment and expertise to UK industry to 
accelerate the development of innovative new products and services.

Contact Us
Get in touch to find out how the  
DISC could support your business:

Email: disc@sa.catapult.org.uk
Telephone: +44 (0) 1235 567999

http://www.sa.catapult.org.uk
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