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Leading designer of Software-Defined Radio technology Lime
223 Founded in 2005: Eloepn1s
fabless Chip Company, VC backed

a TECHNOLOGY:

Award winning Software Defined Radio
solutions enabling universal affordable
wireless connectivity,

british enginearing excellence awards
@ LOCATIONS:

UK (HQ) with two European Design
Centres

Democratising wireless communications, enabling innovation and industry disruption with FPRF Technology
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Lime
Goal * Create Software Defined Wireless Networks using standard Linux computers and software
defined radio technology. This will bring the computer industry to Radio Access Networks to:
Enable an . . . . .
* Reduce total cost of ownership for any kind of wireless networks, fixed and Mobile.
ecosystem of
partners and * Breaks single vendor dependencies through the separation of HW and SW provisioning
suppliers to
democratise * Drives the Open Source ecosystem from the world of computing and innovation
wireless
innovation and * Accelerates operational readiness & commercialization by App enabling wireless networks
create open
wireless
infrastructure
using commodity
hardware. N
Cost Reduction HW SW Disaggregation Software Defined Radio and GPPs Interoperability
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Lime brings the programmability of digital to RF and Wireless with its integrated FPRF solution

* Lime’s Field programmable RF solutions replace multiple
chipsets and can be configured as basic digital, analogue and
RF functions all the way to a complete transceiver for
wireless systems

* Highly integrated and capable of serving a wide range of
applications, standards and frequency bands from Bluetooth
to 5G

e Can be programmed over the air in real-time similarly to
FPGA chipsets in digital domain

* Current chipsets and roadmap cover from 1MHz to 100GHz

Integrated 8051

Transceiver Signal
MCU

Processor block
and LimeLight
interface

)

High level of Frequgncy Highly
integration, 100 KHz - configurable RF
including dual 12- 3.8GHz gain and IF filter
bit ADC and DAC with numerous

bypass options



https://telecominfraproject.com/crowdcell/

_qup'w ent

, Open CrowdCell is an
,c.,d‘v,,;ée,, ~ App enabled network
Macro " solution with relay
functionality to extend
cellular coverage and
network capacity

Networks

GIGABYTE"

Internet
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Lime
* Designed with Vodafone for a new network topology
* Delivered to numerous organizations developing Apps
Top — 1

Side
CPE Lo LED pipe >
Uses existing macro 4G networks as
backhaul to extend 4G/5G services == Antenna

Backhaul

Power

GPP based Mother Board Spacer

Industrial Motherboard
Processor: Intel® Core i processor
Operating System: Ubuntu Linux

LED cover ———

Mother Board

LimeSDR
software-defined radio technology

LimeSDR Board Inside CrowdCell

Front End Module
Power Amplifier for range and frequency PA Board

selection Bottom — g
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Lime

* Operators driving virtualisation and Open RAN initiatives are accelerating adoption and rollout of networks
with a diverse number of suppliers.

* Bringing the best practices from the world of computing to the wireless industry enables major growth
fuelled by numerous Open Source initiatives

* Open Source initiatives backed Key silicon providers and manufacturers play an important role in enabling
the Open Radio Access Networks.

* Flattening the telecom / wireless supply chain to reduce margin stacking and enable the design and
deployment of low-cost equipment requires general availability of Microchip technology and Open Source
software, enabling the contribution of App developers.






Blu Wireless - Corporate Overview =89 Wireless

Semiconductor

* Established in 2011 to develop mmWave modem IP
e 100+ staff located in Bristol, India, North America & Japan

 Specialising in the licensing and sale of;
* OEM products within a number of high value verticals using HYDRA based SoCs

* HYDRA modem IP, SoC and design services for mmWave communications

* Renesas’s RWMG6050 (2x 5 Gbps dual HYDRA modem) in mass production
e Roadmap of IPs and SoCs to >30Gbps performance

* Partnering for RF IC and Antennas from 39GHz to 95GHz '

* Deployment of OEM products with the Liverpool L5G (FWA/Backhaul),
Millbrook AutoAir (V2X) and First Group (Track-to-Train)

* World class silicon design team and design flow for internal IP and SoC
development down to 7nm — as well as 3 party projects

©BIlu Wireless 2020 Confidential


https://www.ispreview.co.uk/index.php/2020/07/government-names-uk-5g-create-pilots-for-30m-investment.html
https://www.youtube.com/watch?v=X4jKxOP94wo&t=9s
https://www.railway-technology.com/news/firstgroup-taps-blu-wireless-to-offer-5g-wi-fi-on-uk-trains/

Multi-gigabit demands for mmWave

=8B Wireless

Semiconductor

Smart City High Speed Transport
Simple to install “last mile” links, Trackside to Train (T2T) and
meshed Small Cell Backhaul, General vehicle (V2I, V2V &
FWA, etc. V2X)* connectivity
1Gbps @ 1km >2Gbps @ 360kph
* Vehicle to Infrastructure, Vehicle to
In production Vehicle and Vehicle to Everything

Industry 4.0

High bandwidth and low latency
connectivity for security, control
and video

>3Gbps @ 200m



Unlicensed mmWave for 5G infrastructure Wireless

Semiconductor

¢ Unlicensed mmWave links now seen as
complementary to fibre and 3GPP access

e Preverder

.......

* Three main drivers in market

* Meshed ‘last 100m’ links — for broadband,
security, etc.

* 4G/5G Small Cell backhaul — for both MNO
and ‘private LTE’

* In-building links — Enterprise/Factory 4.0

* True “Edge Compute” increasingly critical

P

* The low cost, low power and low regulatory | 2 3 R DI
. . . . \
barriers to entry of unlicensed solutions now = dn TR i
L. Fiber e Small cell "l
driving volume deployment o et | |
W mmWave DN l -

* Customers demand high quality, but ‘good
value’ solutions

©BIlu Wireless 2020 Confidential @



(Gbps)

Max data-rate — IP level

A silicon roadmap from 5Gbps to >30Gbps ) Wireless
A Semiconductor
* Existing products designed in TSMC 28HPC Price J 30
for 2020/21 MP Datarate @ o—"
° H ‘ ’ ‘ ) = =
Multiple RF partners for ‘now’ and “future £ | : A 25
deployments F q [ o
, , o | § | S
* All 6 channels of ‘V-band’ 57-71 GHz & \ 18, 8 20
 39GHz (>30Km range) and 95GHz % \ : g: g
* 4GHz bandwidth support % \ _: ! s 15
* Next generation of SoCs (<22nm) for mass £ \ N
production in 2023 :)i h - 0~ |,
« Modular & scalable modem IP < m =~ \)'-:ﬁ
e SoC defined by application need ./Vk :
 Parallel offering on FPGA for low volume
deployments

2020 2021 2022 2023

©BIlu Wireless 2020 Confidential




10 Wireless

Semiconductor

Automotive test track and rail proven

Metric Custome | Current Internal
r Results Target
Request

Aggregate Ave >1Gbps 1.9 Gbps 4Gbps

Throughput

* Peak n/a 4.1 Gbps 6Gbps
Latency** 10ms ~0.6ms <0.5ms
* Dual link

** End-to-end round trip delay to gateway

Stacked Graph show combined data from both radios

Rear

RX Data (Car)

DN201sC
Trackside units  ~ a

SNR (Car)

TN201SC - car/bus top unit




| Wireless

Semiconductor

Company Capabilities — ‘soup to nuts’

Education Level
- Manufacturing

40% Product software End Product

Development
35% -
Product hardware
30% )
25%
S0 Network software Application &
5 i Demonstration

15% Years Experience Network processor and OS
10%

- n

0%

Wireless driver and APIs

Other Bachelors Masters PhD Modem Design
o Signal processing firmware & Verification
50% Baseband IP and silicon
40%
30% Wireless
RFIC and antenna ) @

20% Integration
10% I

0%

15 20 25 30 35 40

45
©BIlu Wireless 2020 Confidential




Silicon Systems Capabilities =[5} Wireless

Semiconductor

UVM IP and SoC GA Validation, ~ ¥ 2y . Maximising Overall
Verification = ; H : - System Performance complete
- . . g - BB->RF->
Digital DSP RTL  — === : A \ hannel->RE->B
SoC Design i

Specification
&
Architecture

FE Design & Physical Chip RF + BB Total System
Verification Design Validation Integration Emulation

- 5 - : Dt
o 12 msselallin: m - RTL2GDSII" ==
i\ diliiasebya Ca‘dence,ﬂﬁllentor
W




Silicon customer references >{(6P Wireless

Semiconductor

Blu Wireless is quite unique — not only are they very knowledgeable and capable in terms of designing semi-
conductor devices or chips but they also have profound knowledge in the software capability and support — a
complete team.

Ron Jew, Renesas (IDT) RE N ESAS

Arm understands the importance of being able to anticipate market needs and then deliver the technology
required to address them. Blu Wireless has done this for mmWave links for 5G infrastructure applications, and
we look forward to seeing them build on the world class team, expertise and IP they have created in this space.

q r m Noel Hurley, VP & GM Strategy, ARM

Blu Wireless had a major impact on our business in terms of acceleration. We got up and running very quickly

with a very experienced team that saved us a lot of time and reduced risk.
’ picocom

Empowering Wireless

Peter Claydon, President, Picocom



We welcome your feedback. Let us know your thoughts at
events@csa.catapult.org.uk

If you have any questions on webinar content, would like to suggest a
webinar topic, or to discuss working with us, please email
collaboration@csa.catapult.org.uk

Keep your eye on our website and social media channels for more
information on future webinars.

https://csa.catapult.org.uk/events/
Follow us @CSACatapult
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mailto:events@csa.catapult.org.uk
mailto:collaboration@csa.catapult.org.uk
https://csa.catapult.org.uk/events/

Tel: 01633373121
Email:  info@csa.catapult.org.uk
Twitter: @CSACatapult
Website: www.csa.catapult.org.uk

The CSA Catapult is a member of CS-Connected — the South Wales compound semiconductor cluster

www.csconnected.com




