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BENEFITS FOR CUSTOMER v///

/
/40/
Q.
Understanding the competitive landscape and technology developments &

from a patent perspective

 Know the key IP players, their key patents, their IP/technology
strategy and their future intents

* |dentify new entrants, their technology and market areas of interest

* Follow the technology trends and identify emerging technologies

* Benchmark patent portfolios and know competitors’ strengths and

weaknesses Very complementary to market research
 |dentify the key patents (seminal, blocking, valuable) and the key Links between patents and

technical solutions that address hot technical issues * Key market players

* Supply chain

* |dentify free technologies which can be used safely and mitigate the « Technology Readiness Levels (TRL)

risks of patent infringement * Market product

' . ] ' * Emerging technologies/applications

* |dentify technologies to acquire and potential R&D partners « Forecast

<Q>KnowMode Antenna for 5G applications| April 2019 | Ref. : KM19004 4

© 2019 All rights reserved | www.knowmade.com



Scope of the report

Examples of patents included in the report
Included in the report as antenna devices and systems
Antenna array Antenna network
i CN20B137423 CN109149128
Antenna assembly Large-scale arrayantenna Base station including antenna having
u and the electronic device of a5G6 two-way tilting structure
SCOPE OF TH E RE PORT .  GUANGDONG OPPO MOBILE WUHAN HONGXIN SAMSUNG ELECTRONICS
- ' TELECOMMUNICATIONS TELECOMMUNICATION t
o TECHNOLOGIES
* This report provides a detailed picture of the patent landscape for Antenna for 5G and 5G-related applications. A .
N tr "] 2
* This report covers patents published worldwide up to January 2019, We have selected and analyzed than 3,540 patents and patent applications CN109149063 . ¥
. . — kX . F—
grouped in more than 2,180 patent families relevant to the scope of this report, Sononenne e e s mnamv }
AACTECHNOLOGY and mobile termingl e
VIVD MOBILE COMMUNICATION
o, Us20180287667
Backhaul link for distributed
Example » antenna system
. ATET
US20100020114 -
Patents related to Antenna and mentloning 56 applications X Millimeter wave patch antennas o
\ ] PPLE
Patents related vo Antenna array, Massive MIMO, Bearnforming X A L
and beam steering and relaved to 56 applications
3 Made Antanna for 5G app 10
Patents related to mm Waves antenna and dedicated vo mobile % Dknowiiads
phones, LTE ar 5G
Patents published after 2014 related vo Antenna devicas and % SCOPE OF THE REPORT
mentioning 56 or next generation applicathons
Examples of patents excluded of the report
Patents related vo 5G netwark or infrastructures and thatclaim ¥
the use of specific antenna Not included in the report
Patents related vo Anvenna for moebile devices but that do not "
mention 56 or next generation applications
DE102012204488
Patent related vo antenna for all other applications (3G, 4G, 1T, Solar module installed in building, has
etc) X ‘ structure whose major are US20180166405
. maounted at spacing recess or edge regionof Structure and formation method of
solar cells and are provided with line chip package with antennaelement
radiator, non-radiative lead, detour phase TSMC
line and radiator element
ROBERT BOSCH
antenna for 5G applicati
! US20170278603
Magnetic composltes, method of
520110267311 making the same, and antenna
Touch panel having hiddenantenna davice comprising the magnetic
TEN MONI TECHNOLOGY composites
SAMSUNG ELECTRONICS
US20190007785 CH103167168
Wirless network enhancements y MIMO antenna array, MIMO array
wvia inductance loops as antennas . antenna and the security system
ATET TSINGHUA UNIVERSITY
Q@ knowiade 1
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Understanding the main trends
Who, When and where?

IP LANDSCAPE OVERVIEW

Time evolution of patent publications

More than 3,540 patents grouped in more than 2,480 patent families*
have been published worldwide

Mumber of patent publications

IP LANDSCAPE OVERVIEW

Leading patent applicants according to the number of their patent families

e More than 620 IP players are involved .
" W®  inthe antenna for 5G related patent landscape
IP LANDSCAPE OVERVIEW - —

Geographic map of patent applications o
17 16 16 15 15 14 14 13 15 1% 12 12 12 12 15444 10040 10 10 10

jftent

China

USA Europe ? Korea L . '
236 granted / 293 pending 39 granted / 223 pending 492 granted / 952 pending 91 granted / 153 pending - @ ﬁpétﬁ @ﬁd* .,&ig"' 5‘ @"\.‘d‘.‘@; @:@5}1“{3‘3"’;’:"%‘}'\8 and the concept of "5G """:""“‘ nat define and
\&éﬁﬁfﬁ o -.d‘ 0@ \@ & 0@@&@@ &%";%‘}3‘5 _i:gj antenna (around 60GHz) for cellphenes and
. '@ = \)?\. q— \‘ \. ”@@S’ e R}.‘;' 5 g .\"f‘\éfp
i & @% "“ & BT @}s‘“" liblications has known a huge increase with a

& ~E~ f\* & \5 4
g o & 3{" AT I
| o

-@‘g‘ o ' .'i‘j'ép "« ' potry — and is thim coieded o sl CounNDHeE.
VR 4

na far 5G applicatic 1| ||i| 2019 | Ret. - KMIS004 35

- @ | IP activity. Especially, we netice a high number of Chinese academic
Japan pblished and highly competitive. The high number of academics could
a’&‘;s_ 38 granted / 55 pending pf European or US academics seem to deny this hypathesis, Thus, the

> . Vg (e.g. Samsung, ZTE, Huawei and Oppo mobile). Apple and Xiaomi have

\ I i .
: s [
383 PCT procedures are currently studied a2 s

Note: This distribution by country uses country cades from patent numbers in
each famlly, e.g. if 2 family has 2 US patents and 1 3P patent, this will count 1 far Taiwan
United States and 1 for Japan. The mtemational {Warld:W0) and Europesn
{Eurape;EP] applications may hide ather countries that are nat yet published.

Antenna for 5G applicatio \| ||iI 2019 | Ref. : KM19004 38
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Comparison of IP players
Portfolios analysis and ranking: who has the strongest IP position and why?

IP POSITION OF MAIN PATENT APPLICANTS
IP Leadership

e e e L s |
bt The hghast mumier o peniiag Mopiistums WA the
Mocond gt Aumber of graneed patents ™he ComGany benetty
Fom K1 market SoGten end § pans petenting actwiy Iieed 1o
e b 3G Wbel rams e hgher b of g arted Dol onty
e Lt Sutharmr e el ond Samang Both held patesny
TR Cowr Sment o the cange of applicatom and teeology
Vimberns, package, networks, e |

TRty (e atieh (WAL anE Mwate Uaperd Neev 4
sotcestie ¥ poution thania 30 thew surly Grericpment of
wtenns for 56 Thawe twa I playens hold & far amount and
Gt peenti. A T schus P Tty & Suhe bow

The Gther group i Conet Butied of four mastr mas et plaryens (ATSY
Oppo mobile, Marwst #nd 1G] and ane Ovmine scadonic (South
s Vs 0y of Tomdmsingy) TN v o arting be sland o
S oty P plawwrs a0 Voms 8 o0 BEeacy Betueen Thet
mamtr of rarted wd pendrg peent.

IP POSITION OF MAIN PATENT APPLICANTS

IP Blocking potential

Blocking poteatial®

Sheri e capial
- - ——— Mty
) [T —
o Wi
Netanrty

Mamta: o/ € Bueonn aqpiiomen (Ming Pt posess parsbobe
" g

Nt o8 N e (Pt [0 04 Nanig e ® (Mo |

@ St et s Aot

Vg o
[ Y T — @ Sstmaitisaun i
S oo

Sammng tan Syt the Nghet B Blacking potestied i the Rl
of antensa for 3G B I posion i sy der 3o patenty releted
W amtenns setteirks oo inbusinateey dedioted te YO
PRASed o FULE DOLS partind Lo | et i TIa0 Caeey
many mpects of the @ doman relsted 1o amtenns S 36, o
sterrs manfacturmyg f0 Aetwedia gong By pachaging.
g o W Tharebure. The (eampay Wil e reane aed eiarge
) By OTeat I The (g Pt

I A The i et It B Mcking gonential. inael
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potuntiel 3 twleted 16 asteres deviors and Wil Wt e
D R e )

Somt Al P plager Bhe Vertien, UBMe) Mretearts o0 W
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Petwarks indeed, e plapeny dreriog bechnologes releted S
Masive MIVO, Saatfrmng. s whuh s ane of the e
Chaterge of 35 W waruchae

IP POSITION OF MAIN PATENT APPLICANTS

IP strength index

Strength index of the patent portfolio v, Awerage strength index of patent
Familie: s normalizedto 1{a val

Strength index®

s ) Key IP players
/ i\
I

rtfolio strength index

Mew York Chonnam National 8 &M
Verizon  University University Pl

far 5G communiations.

L?,.Skwmss. @ Nk . p

= Pulse ""'\-\-._\l Luph! Playars holling key patents
CUFinland  fed ke paens et o 18 antenna netwaris
=

antenna devices for 56.

atent family strength index

. Metwork and Service providers . Academics
Integrators
. Semiconductor manufacturers

@ antenna and RF component manufacturers

{Q Knewihdode

Samsung has the STEYN aneT [l (- e fsls o
antenna for 5G. The company holds several seminal patents and
has started ST FEAE AT IR [FEF VW INsd N TR Meam,
pabzat exieqsiny in key countries |5, AR, ST butalso
in emerging countries suchi as India.

Irte | cwimr oorfodc GoThres @ wEY nurnoes ot Faabed

patents with a large geographic coverage. However, i b=l sLiae.
from itslower prior art contribution and patenting activity.

Sy Al b= il a0y b e i freedom of other
firms for patenting and operating in the field of antenna for 5G.

Pulse Finland and Skycross are the only 2 small IP players with
key patents related to antenna devices that highly contribute to
the prior art related to antenna devices.
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Understanding the competitive landscape by application or technolo
Corpus segmentation by application, Antenna operation and Antenna technologies

PATENT SEGMENTATION

Main applications

500 463

Handsat

performed manually.

Q@knowmMade

Infrastructure / network

Patents categorized by applications, technologies and antenna structures

Main technologies and antenna structures

637

1
1
: 604
1
1
. 396
1
234 !
. 209
1
: l
1

MIMO and Massive
MIMO

Vehicles Antenna array Beam foming mm waves

In this report we have segmented the corpus into the main applications, structures, frequency bands and antenna type. The segmentation has been

* For the main applications, patents mentioning cne or more applications in their description have been selected,
+ For the antenna structure, enly patents claiming the use of an antenna array and/or devices supporting either MIMO or Beamforming have been selected,
+ Finally, all patents describing an antenna device that is or could be used in the mm-wave range have been selected.

Antenna for 5G applications | April 2019 | Ref. : Ky

APPLICATIONS OF ANTENNA FOR 5G

Time evolution of patent family publications per main application

CAGR
2014-2018

&0 134 1

All three applications show a very high
growth rate. 5G  antennas for  wvehicle
applications remalns a smaller |P domain.

Infrastructures and network is the main
segment. The segment growth is driven by
the develapment af netwarks

APPLICATIONS OF ANTENNA FOR 5Ga

Main patent assignees per application

Infrastructures / Networks Vehicles

& OPPS comba

ANTENNA TYPE
Patent segmentation

600
500
400

300

Number of patent
families

200

100

Dipole Antenna  Loop antanna

networks.

Q@knowmMade

Antenna types mentioned in the patents

Slot / Vivaldi
Antenna

Manapale antenna WA Patch antenna Planar antenna Micrastrip

* Menopole antenna is the most mentioned antenna types in patent related to antenna for 5G. Especially, PIFA and patch antenna are
often used for their small form factor and easy manufacturing,

* Dipole antenna and related sub segments (Loop, slot or Vivaldi antenna) are mainly mentioned in patents related to infrastructures and

Antenna for 5G applications | April 2019 | Ref. : Ky
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APPLICATIONS OF ANTENNA FOR 5G

IP strength index

Strength indeﬁ‘

Strength index of the patent partfol
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Auerage strength index of patent

Samsung Is the strongest |P players. The company combines a
strong prior art contribution and a high number of enforceable
patents in all key countries (China, US, Europe). Samsung’s IP
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Understanding and comparing the key players IP strategies
Key player portfolio analysis

IP PROFILES OF KEY PLAYERS 22> |P strategy

Oppo mobile—IP overview

. l I rending

PROFILES OF KEY PLAYERS c}ppc':)

98 patent publications

23 granted
patents

73

Oppo's recent patenting actvity is related o =W == = e =0 ressli e e e = reesl ===l Knowmade has akso identified one interesting
patent related to TS At mlb gl i wede peoe O bt the adiivity remains marginal
IP player with a strong IP

activity

IP PROFILES OF KEY PLAYERS

Oppo Mobile is an ArarTne |F el 24 Indeed, the company H UsHT ST A1 13 |
patent families but most of them are very young and its IP pf Antennadesacio sl el ol e .‘ Summary
composed of renelyyaaalberiaas Furthemore, Oppo Mobil{ Lnnned !
|F|]|?|1ﬁr5 Ulﬂla'i“lc'lillt ® erneris TF ovRrery Indesd, Oppo's pat ki wa 15 the IP leader and the main
uT o
Contrary to other main IP players, Cweafa 11" clraly wearailn And | — Numbes of paterk famdes SIOCKEG W So0yer ENGHS 4o s shrong
R ) agrmase 3 prior art contribution in the field (high
the saa famlle ey 1 -7 and using diaai i ol 21 ey R R number of citations). However, its
RIATLIRE N -\_-1_|.:.u-.+.-.-.l.- KIPAU operations. 'IhusJ_(zrppo (1 T PO W Tl AT e E | el 3 patent families are mrairy e
on wel| awern 8o remsms ecirkre. Oppos P aciity o e s =t Wi Indeed, Iewl has the highest
SPecific to 5G I am, sl i oo B ass reenil=A - Famdy g 4 ke B Wi il e number of granted patents and 2
Oppo's patent portfolic addresses - karkd Sebanldp v nly | higher family strength index showing
and is nkosag WAzl ap el U LR e =gy cmelw e ren e il o e ey e | its portfolio quality
= e b e e e e ey s | ' “@=
@K Made Hubewii 5'ul Sowd are two new P

challengers with two different P

strategies. On one hand, i ag has

already numerous patent families but

S P pe—— the company has not started to extend

its portfolio sewid TrMe a0d thus

suffers from a low family strength

index. On the other hand, kmswel - yas

3 lower LW O OB 1L L E bt

the company has started to

n wor et i strengthen its position with patent
i el extensions In key market areas,

{_Q?-me.'v’ﬂ;:l-
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Key patents identification

What are the strongest, most blocking, promising ... patents?

KEY PATENTS

Seminal patents

. Infrastructures f Networks applications
. Mmm waves antenna
(@ Handsers applications
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Key patent analysis

Mumber of forward citations
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KEY PATENTS
Blocking patents
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Blocking patents
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KEY PATENTS

Seminal patent description ELECTRONICS

Samtaut gkl
S q‘.vf.ul!::_l'w svee winasw!
Status : Granted (US, CN), Pending (KR)
1*tpublication date: 2013-09-27 (KR)

Abstract ;

A mobile terminal with an antenna apparatus is provided. The mobile terminzl in one embodiment
inclodes B BEEACE RSN Rt PSS WL FE a0 = Rk e TN I AT SN RS
modifying rh = sl drqmra s lal v mLomem e ol o omslake ook smdnm ol ool ke
Lebme e (uod.ml o mal ek ool e | DI,
L L e e LT alw iwdanbeed |,
& deformation detector detects at least one deformation of the mobile terminal, an antenna matching
unit is electrically connectable to the first antenna radistor; ‘ml 4 nwrwl= 7 oeped 8 e
deformation detector, 31 THIING B BRI ICH SARETER EWH T OITRE DR ErOn Bl
the first antenna radistor when the 3t least one deformation &= detected, T e e me il ad
Lt i LT b o e ) Ty

Description :

The mobile terminal can be configured as any one of a smart phone, a cell phone, a Personal
TR TIPSO B R L RN L PR IR FET e
samie crrmasloulbi-ae o - el B orh 2o preris e Eread e d nnae el

"
1k bonom mehia o m condussien mdacdee paek 0zt e 3 T veem nE s e ke
sl srpa ek Lg, 8 paTh rsare prmd = ke respspslh B HEECEE 200 Ba priareed
ELR Y

ntenma for 5G anphcatons
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Patent database
Excel file containing all the patents analyzed in this report with corpus segmentation “*////
A
{Q)KnowMade A:/

~
This Excel database allows multi- crlterla searches and includes patent publlcatlon number, hyperlinks to the original documents, priority date, title, abstra}t

nnnnnnnnnnnnnnnnnnnnnnnnnnn

pppppppppppp

——

zzzzzz

xxxxxxxxxxxxxxxxxxxxxxxxxxx

Patent mformatlon

Segments

Dates and numbers of === Applications: handsets, ]ﬁiﬁ:’ﬁ!ﬁLlJﬁ&id—

priority/application/publication/grant - J.Laswf&uanﬁlas

Title, abstract, claims :

Patent applicants, current assignees, inventors
Current legal status of patents (granted,

1'33iDiﬂlﬂgilﬂ‘Jm‘JEFfﬁgaimfsjﬁjﬁﬂg;am!:-}JJ}I:-J**‘
array, mm-wave, monopole antenna, dipole 8

pending, expired, etc.) anténna, microstrip antenna, etc. =
/M) Antenna for 5G applications| April 2019 | Ref. : KM19004
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name of the recipient and of the organization (the name mentioned on the PO).
This watermark will also mention that the report sharing is not allowed.


https://www.knowmade.com/downloads/antenna-for-5g-and-5g-related-applications-patent-landscape

Terms and Conditions of Sales

DEFINITIONS

“Acceptance”: Action by which the Buyer accepts the terms and conditions of sale in their entirety. It is
done by signing the purchase order which mentions “I hereby accept Knowmade’s Terms and Conditions of
Sale”.

“Buyer”: Any business user (i.e. any person acting in the course of its business activities, for its business
needs) entering into the following general conditions to the exclusion of consumers acting in their personal
interests.

“Contracting Parties” or “Parties”: The Seller on the one hand and the Buyer on the other hand.

“Intellectual Property Rights” (“IPR”) means any rights held by the Seller in its Products, including any
patents, trademarks, registered models, designs, copyrights, inventions, commercial secrets and know-how,
technical information, company or trading names and any other intellectual property rights or similar in any
part of the world, notwithstanding the fact that they have been registered or not and including any pending
registration of one of the above mentioned rights.

“License”: For the reports and databases, 2 different licenses are proposed. The buyer has to choose one
license:

1. One user license: a single individual at the company can use the report.

2. Multi user license: the report can be used by unlimited users within the company. Subsidiaries are not
included.

“Products”: Reports are established in PowerPoint and delivered on a PDF format and the database may
include Excel files.

“Seller”: Based in Sophia Antipolis (France headquarters), Knowmade is a technology intelligence company
specialized in the research and analysis of scientific and technical information. We provide patent
landscapes and scientific state of the art with high added value to businesses and research laboratories. Our
intelligence digests play a key role to define your innovation and development strategy.

1. SCOPE

1.1 The Contracting Parties undertake to observe the following general conditions when agreed by the
Buyer and the Seller. ANY ADDITIONAL, DIFFERENT, OR CONFLICTING TERMS AND CONDITIONS IN ANY
OTHER DOCUMENTS ISSUED BY THE BUYER AT ANY TIME ARE HEREBY OBJECTED TO BY THE SELLER, SHALL
BE WHOLLY INAPPLICABLE TO ANY SALE MADE HEREUNDER AND SHALL NOT BE BINDING IN ANY WAY ON
THE SELLER.

1.2 This agreement becomes valid and enforceable between the Contracting Parties after clear and non-
equivocal consent by any duly authorized person representing the Buyer. For these purposes, the Buyer
accepts these conditions of sales when signing the purchase order which mentions “I hereby accept
Knowmade’s Terms and Conditions of Sale”. This results in acceptance by the Buyer.

1.3 Orders are deemed to be accepted only upon written acceptance and confirmation by the Seller, within
[7 days] from the date of order, to be sent either by email or to the Buyer’s address. In the absence of any
confirmation in writing, orders shall be deemed to have been accepted.

2. MAILING OF THE PRODUCTS

2.1 Products are sent by email to the Buyer:

- within [1] month from the order for Products already released; or

- within a reasonable time for Products ordered prior to their effective release. In this case, the Seller shall
use its best endeavours to inform the Buyer of an indicative release date and the evolution of the work in
progress.

2.2 Some weeks prior to the release date the Seller can propose a pre-release discount to the Buyer.

The Seller shall by no means be responsible for any delay in respect of article 2.2 above, and including in
cases where a new event or access to new contradictory information would require for the analyst extra
time to compute or compare the data in order to enable the Seller to deliver a high quality Products.

2.3 The mailing of the Product will occur only upon payment by the Buyer, in accordance with the
conditions contained in article 3.

2.4 The mailing is operated through electronic means either by email via the sales department. If the
Product’s electronic delivery format is defective, the Seller undertakes to replace it at no charge to the
Buyer provided that it is informed of the defective formatting within 90 days from the date of the original
download or receipt of the Product.

2.5 The person receiving the Products on behalf of the Buyer shall immediately verify the quality of the
Products and their conformity to the order. Any claim for apparent defects or for non-conformity shall be

sent in writing to the Seller within 8 days of receipt of the Products. For this purpose, the Buyer agrees to
produce sufficient evidence of such defects.

2.6 No return of Products shall be accepted without prior information to the Seller, even in case of delayed
delivery. Any Product returned to the Seller without providing prior information to the Seller as required
under article 2.5 shall remain at the Buyer’s risk.

3. PRICE, INVOICING AND PAYMENT

3.1 Prices are given in the orders corresponding to each Product sold on a unit basis or corresponding to
annual subscriptions. They are expressed to be inclusive of all taxes. The prices may be reevaluated from
time to time. The effective price is deemed to be the one applicable at the time of the order.

3.2 Payments due by the Buyer shall be sent by cheque payable to Knowmade, PayPal or by electronic
transfer to the following account:

Banque Populaire Méditerranée, CAP 3000 Quartier du lac, 06700 St Laurent du Var, France

BIC or SWIFT code: CCBPFRPPMAR

IBAN: : FR76 1460 7003 6360 6214 5695 139

To ensure the payments, the Seller reserves the right to request down payments from the Buyer. In this
case, the need of down payments will be mentioned on the order.

3.3 Payment is due by the Buyer to the Seller within 30 days from invoice date, except in the case of a
particular written agreement. If the Buyer fails to pay within this time and fails to contact the Seller, the
latter shall be entitled to invoice interest in arrears based on the annual rate Refi of the «BCE» + 7 points, in
accordance with article L. 441-6 of the French Commercial Code. Our publications (report, database, tool...)
are delivered only after reception of the payment.

3.4 In the event of termination of the contract, or of misconduct, during the contract, the Seller will have
the right to invoice at the stage in progress, and to take legal action for damages.

4. LIABILITIES

4.1 The Buyer or any other individual or legal person acting on its behalf, being a business user buying the
Products for its business activities, shall be solely responsible for choosing the Products and for the use and
interpretations he makes of the documents it purchases, of the results he obtains, and of the advice and
acts it deduces thereof.

4.2 The Seller shall only be liable for (i) direct and (ii) foreseeable pecuniary loss, caused by the Products or
arising from a material breach of this agreement

4.3 In no event shall the Seller be liable for:

a) damages of any kind, including without limitation, incidental or consequential damages (including, but
not limited to, damages for loss of profits, business interruption and loss of programs or information)
arising out of the use of or inability to use the Seller’s website or the Products, or any information provided
on the website, or in the Products;

b) any claim attributable to errors, omissions or other inaccuracies in the Product or interpretations
thereof.

4.4 All the information contained in the Products has been obtained from sources believed to be reliable.
The Seller does not warrant the accuracy, completeness adequacy or reliability of such information, which
cannot be guaranteed to be free from errors.

4.5 All the Products that the Seller sells may, upon prior notice to the Buyer from time to time be modified
by or substituted with similar Products meeting the needs of the Buyer. This modification shall not lead to
the liability of the Seller, provided that the Seller ensures the substituted Product is similar to the Product
initially ordered.

4.6 In the case where, after inspection, it is acknowledged that the Products contain defects, the Seller
undertakes to replace the defective products as far as the supplies allow and without indemnities or
compensation of any kind for labor costs, delays, loss caused or any other reason. The replacement is
guaranteed for a maximum of two months starting from the delivery date. Any replacement is excluded for
any event as set out in article 5 below.

4.7 The deadlines that the Seller is asked to state for the mailing of the Products are given for information
only and are not guaranteed. If such deadlines are not met, it shall not lead to any damages or cancellation
of the orders, except for non-acceptable delays exceeding [4] months from the stated deadline, without
information from the Seller. In such case only, the Buyer shall be entitled to ask for a reimbursement of its
first down payment to the exclusion of any further damages.

4.8 The Seller does not make any warranties, express or implied, including, without limitation, those of

saleability and fitness for a particular purpose, with respect to the Products. Although the Seller shall take
reasonable steps to screen Products for infection of viruses, worms, Trojan horses or other codes
containing contaminating or destructive properties before making the Products available, the Seller cannot
guarantee that any Product will be free from infection.

5. FORCE MAJEURE

The Seller shall not be liable for any delay in performance directly or indirectly caused by or resulting from
acts of nature, fire, flood, accident, riot, war, government intervention, embargoes, strikes, labor
difficulties, equipment failure, late deliveries by suppliers or other difficulties which are beyond the control,
and not the fault of the Seller.

6. PROTECTION OF THE SELLER’S IPR

6.1 All the IPR attached to the Products are and remain the property of the Seller and are protected under
French and international copyright law and conventions.

6.2 The Buyer agreed not to disclose, copy, reproduce, redistribute, resell or publish the Product, or any
part of it to any other party other than employees of its company. The Buyer shall have the right to use the
Products solely for its own internal information purposes. In particular, the Buyer shall therefore not use
the Product for purposes such as:

- Information storage and retrieval systems;

- Recordings and re-transmittals over any network (including any local area network);

- use in any timesharing, service bureau, bulletin board or similar arrangement or public display;

- Posting any Product to any other online service (including bulletin boards or the Internet);

- Licensing, leasing, selling, offering for sale or assigning the Product.

6.3 The Buyer shall be solely responsible towards the Seller of all infringements of this obligation, whether
this infringement comes from its employees or any person to whom the Buyer has sent the Products and
shall personally take care of any related proceedings, and the Buyer shall bear related financial
consequences in their entirety.

6.4 The Buyer shall define within its company point of contact for the needs of the contract. This person will
be the recipient of each new report in PDF format. This person shall also be responsible for respect of the
copyrights and will guaranty that the Products are not disseminated out of the company.

7. TERMINATION

7.1 If the Buyer cancels the order in whole or in part or postpones the date of mailing, the Buyer shall
indemnify the Seller for the entire costs that have been incurred as at the date of notification by the Buyer
of such delay or cancellation. This may also apply for any other direct or indirect consequential loss that
may be borne by the Seller, following this decision.

7.2 In the event of breach by one Party under these conditions or the order, the non-breaching Party may
send a notification to the other by recorded delivery letter upon which, after a period of thirty (30) days
without solving the problem, the non-breaching Party shall be entitled to terminate all the pending orders,
without being liable for any compensation.

8. MISCELLANEOUS

All the provisions of these Terms and Conditions are for the benefit of the Seller itself, but also for its
licensors, employees and agents. Each of them is entitled to assert and enforce those provisions against the
Buyer.

Any notices under these Terms and Conditions shall be given in writing. They shall be effective upon receipt
by the other Party.

The Seller may, from time to time, update these Terms and Conditions and the Buyer, is deemed to have
accepted the latest version of these terms and conditions, provided they have been communicated to him
in due time.

9. GOVERNING LAW AND JURISDICTION

9.1 Any dispute arising out or linked to these Terms and Conditions or to any contract (orders) entered into
in application of these Terms and Conditions shall be settled by the French Commercial Courts of Grasse,
which shall have exclusive jurisdiction upon such issues.

9.2 French law shall govern the relation between the Buyer and the Seller, in accordance with these Terms
and Conditions.
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WHAT WE DO

Knowmade helps customers to understand
the competitive landscape, follow technology trends, and find out

Patents

opportunities and threats in terms of technology and patents. Technologies
Prior art

. . Scientific findings

» Interpreting the competitive landscape and technology developments throughout Opportunities
patents and scientific information. Partners

. . eps . . . . . . Competitors

» Turning patents and scientific information into business intelligence tools that give Newcomers

you the capability to M&A targets

* Understand your competitive environment
* Be ahead of technology trends

* |dentify patent & technology opportunities
* Assess patent & technology risks

* Define your IP and R&D strategy

* Monetize your technologies and know-how
* Defend your business

» Strong technology expertise with an in-depth knowledge of patents.

» Highly specialized analysts in the following sectors:

Electronics, Telecommunications and Photonics

Compound semiconductors, Power electronics, Batteries, Memories, RF electronics, Wireless
communications, Solid-state lighting & display, Photonics, MEMS Sensors & Actuators,
Semiconductor manufacturing, Packaging & Assembly.

Life Sciences, Healthcare and Agri-Food
Medical devices, Medical imaging, Microfluidics, Biotechnology, Pharmaceutics, Food-processing

\ e ).;4':1"”
=X " ’;'f\.x Lc"‘ ‘/ ;

{Q)KnowMade

SEARCH

Strategic
information

KnowMade

We know technology
We know patents

ANALYZE

Patents and
Technologies

Make strategic decisions

Sustain competitive advantages
Speed R&D and enhance innovation process
Align R&D and IP with key business objectives
Strengthen IP portfolio and acquire technologies
Anticipate risks and defend core businesses
Explore new opportunities and monetize IP

Patent landscape analysis
Scientific review

IP portfolio assessment
Patent valuation
Freedom-to-operate analysis
Litigation & licensing support
Patents linked to products
Technology scouting
Technology trends
Competitive IP landscape
Market trends

Reverse engineering

Antenna for 5G applications| April 2019 | Ref. : KM19004 15
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WHAT WE PROPOSE

Freedom®
Prior art to-operate Patent
/ search analysis e %
. Tailor-made analyses
| Dedicated to meet your business [T PEtEnt  Litigation
| needs and budgetary [kiis e il
| analyses . : i suppor
| constraints &
Scien : P/Tech
— Iiteratures Jechnology watch
ana b=l scouting service

s MO ¢ 3 , \ Patent Landscape Analysis Off the shelf

iPhone 7 Plus Patent_to_Product Ma in
S8l reports and

Patent Portfolio Analysis
analyses

Patent Monitoring Service

Tailor made to respond
your requests

Workshops
Direct interaction

and trainings between your team and
our experts at your site

\/
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WHAT IS OUR ADDED VALUE

Q) KnowMade

Patent Search

v’ Strong technical expertise of our
analysts with PhD degree

* Comprehensive search queries
and keywords

* Manual selection of relevant
and related patents

* Manual segmentation by
technology & application

v’ State of the art statistical tools

v' Innovative methodologies to
deliver relevant IP analysis

v’ Business oriented data
representation and graphics

Results Analysis

v' Technical expertise
* Highly specialized analysts in
your field
* Benefit from knowledge
capitalization

v In-depth IP analysis combined
with market data and reverse
engineering *

v’ Customer support

\

* Our partners
\YOLE IhSYSTEMPIuS

‘}De’vei‘opnemenr AHHJCONSULTING

PlSE(j ( j‘ BLUMORPHO

light.in
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CUSTOM STUDY & CONSULTING

Tailor-made analysis to meet your needs and budgetary constraints

Prior art search

Evaluate the patentability of your invention in the
course of a patent filing.

Invalidate competitor’s patents in the course of
patent litigation or in anticipation of one.

Make third-party observations concerning the
patentability of competitor’s inventions.

Patent landscape analysis

Understand the competitive environment and the
technology trends from a patent perspective.
Identify key players, their IP strategy and their key
patents.

Know IP collaborations, licensing agreements and
litigation history.

Freedom-to-operate analysis

Assess the risks to infringe third-party patents.
Ensure that your products/processes can be safely
manufactured, sold and used in specific countries
without infringing patents held by others.

Litigation and licensing support
Evidence of infringement/non-infringement for
offensive/defensive support.

Defend your position in licensing negotiation or
patent litigation.

Q)KnowMade

Prior art
search

IP due
diligence

Scientific
literature
analysis

Freedom-=
to-operate
analysis

fechnology
scouting

Litigation
& licensing
support

IP/Tech
watch
service

Patent assessment
Identify most valuable patents prior to patent
acquisition/sales, licensing agreement, capital
fundraising process, M&A or IP due diligence.
Estimate the financial value of your patent
portfolio.

IP due diligence
Assess the patent portfolio of a company and
reveal the SWOT matrix prior to patent
acquisition/sale, licensing agreement or M&A.

Scientific literature analysis
Pinpoint key research findings and new emerging
research fields, key laboratories and scientific
experts, industrial/academic research
collaborations, and identify prospective R&D
partners.

Technology scouting
Identify, qualify and get access to external
innovation.

IP & Technology watch service
Follow IP/technology trends, keep a watch on
your competitors and identify new entrants,
anticipate the changes, early detect business
opportunities and mitigate the risks.

Antenna for 5G applications| April 2019 | Ref. : KM19004
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OFF THE SHELF REPORTS

« Pre-packaged » analysis

Knowmade team of experts work all year long to collect patent and scientific information, identify and analyze the trends, the
challenges, the emerging technologies, the competitive environments, and turn it into results to give you a complete picture of your

industry landscape.

Every year, Knowmade publishes a comprehensive collection of reports in various technology fields. These fact-based analyses can
provide you with the reliable information you need to advance your business and your competitive position.

PATENT LANDSCAPE ANALYSIS

Geo areas of interest for main IP players

+ Current patent owners and geo coverage of their enforceable patents.

« IP strategy of patent applicants.
+ Potential future patent owners (IP challengers) and their market areas of interest.

P

PATENT LANDSCAPE ANALYSIS
IP profile of key players and description of their key patents

IP profile of key players
dynamics | Geo & Tech coverage | Strength & Weakness

NXP/FREESCALE SEMICONDUCTOR 0|
st b ] | Key patents
St prt e II 1
T sl % Use of a double encapsulation

{Q)KnowMade

PATENT LANDSCAPE ANALYSIS

Time evolution of patent publications

+ IP dynamics > Technology & Market interest dynamics

| Time evolution of patent publications

Second waveevpm nt filings
+ Patent extensions

PATENT LANDSCAPE ANALYSIS

Qualitative analysis patent portfolios

Acclersion | B3

Patent categorization (technologies, applications) r

Size doesn't always matter!

| 1P blocking potential of main players |

J PATENT LANDSCAPE ANALYSIS

l

PATENT LANDSCAPE ANALYSIS

Main IP players and their IP dynamics

\ —

Historical IP players

@
( less active

. Unimicron increased its patenting actvcy
S in 2007:2008 period

MCO fied 3 ot of new patents these
ase S years

rrrrrrr

d ==

IP dynamiics of each
technologylapplication

L bveechn

level of main players

IP strength vs. Technology readiness
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PATENT MONITORS

Take advantage of periodic updates on IP activities

CONTENTS
T PATENT MONITORS
Monthly IP database (Excel file) e Subscriber
* New patent applications 20 I 9
* Patents nev~{ly granted __.____ ﬁ&@% > GaN Power & RF
* Patents expired or abandoned Newgranted =2 Monthly &2 - » GaN Obto & Photonics
* Transfer of IP rights (re-assignment, licensing) patents ey A o P
* Patent litigation & opposition — | » Li-ion Battery
Quarterly report (PDF slide deck) —— > Post Li-ion Battery
On a quarterly basis, this report will provide e:"‘:f“:j e L W=M » Solid-State Battery
the IP trends over the three last months, with a shandone ! = Patent Btigation &, > RF Acoustic Wave Filter
close look to key IP players and key patented fg, Access to IP analyst > RF PowerAmpIiﬁer
technologies.
A to IP lysts (100h ) » RF Front-End Module
ccess to analysts a year . ..
On-demand Q&A and discussion session with WHYYOU SHOULD SU BSC RIBE » Microfluidics
our analysts on specific patented technologies . . If you are interested in more than one monitor
or company IP portfolios v" Track your competitors, partners or clients o %Z&‘lﬁ&iéi?f’, please contactus,
v |dentify newcomers to your technology field
v’ Early detect opportunities and risks for your business strategy
ANNUAL SUBSCRIPTION v' Be ahead of technology trends
30 000 € per unit v |dentify emerging research areas and cutting-edge technology developments
v' Mitigate patent infringement risks
v

Take advantage of free technologies

/M) Antenna for 5G applications| April 2019 | Ref. : KM19004
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KnowMade SARL
2405 route des Dolines
06902 Sophia Antipolis, France

www.knowmade.com
contact@knowmade.fr




