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Scope of the report

* This report provides a detailed picture of the patent landscape for RF front end modules (FEM) dedicated to mobile applications.

* This report covers patents published worldwide up to September 2017. We have selected and analyzed more than 3,820 patents and patent applicatio
grouped in more than 1,380 patent families relevant to the scope of this report.

Included in the report Not included in the report

* Patents related to RF front end modules for mobile applications and systems * Patents related to RF front end module components (PA, LNA, filter, switch, etc.).
claiming their use such as transceivers, receivers and emitters. * Patents related to other applications (defense, medical, wireless charging, etc.) or

. . . . not compatible with low cost and high-density integration requirements.
Technologies: emitters, receivers, transceivers

Rx Toe US2016094265 US5758287
Title: Dielectric filter, transceiver and base station Title: Hub and remote cellular telephone system
[ S Assignee: HUAWEI Assignee: VERIZON
! X o v w-—» =« The present invention discloses a
Switches NA Switches 11 12 At £ T
&Filters &Filters -~ A (X0 e hub and remote cellular system
= I ( 10° . \, 3 having RF generating equipment
[2 RF P . YA .
Am:""‘f:rs e [Am:'l"':;s s, pi] i.)g'f‘-J located at a cenFraIlzed hub, and RF
T / T I front end equipment located at
e d L L LY 5 H; each of a plurality of remote omni-
13 L, directional cell sites.
The present invention provides a
dielectric filter, which resolves a problem
that a solid dielectric filter has a difficulty US7512514 J—
in implementing capacitive coupling. The i1

embodiments of the present invention Title: Accurate on-die §D<}<} @“‘
are mainly used for a radio frequency temperature measurement o @ :
front-end of a high-power wireless using remote sensing ] {>®
communications base station. Assignee: INTEL i)

FIG. 1
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Objectives of the report

Q) KnowMade

Understand the competitive environment from technology and patent perspective

v’ Understand technology & market from a patent perspective.

v’ Understand the patent landscape.

v’ Identify risks & opportunities.

v’ Comprehend key trends in IP and technology development.

v List the major players and the relative strength of their patent portfolio.
v'Name new players.

v'Understand the competitive landscape, your current and future competitors.
v"Understand your competitors’ strategic direction and future product offerings.
v Determine your competitors’ strengths and weaknesses.

v’ Identify current legal status of patented technologies.

v’ Identify key patents by assignees and technology.

v’ Identify blocking and valuable patents.

v Overview of past and current litigations and licensing agreements.

v’ Avoid patent infringement.

v’ Appreciate the link between the patent landscape and market evolutions.

v’ Discover new markets & technology directions.
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Related reports
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Context
RF frond end modules for mobile applications

The RF front end is a generic term for all the circuitry between the antenna up to and including the mixer stage. It consists of all the components |

that process the signal at the original incoming radio frequency (RF), before it is converted to a lower intermediate frequency (IF).

For most architectures, the RF front end consists of:

* A filter to reduce/remove any signals which would interfere with the desired signal. It also prevents strong out-of-band signals from saturating the input
stages.

* An RF amplifier or LNA (low noise amplifier). Its primary responsibility is to increase the sensitivity of the receiver by amplifying weak signals without
contaminating them with noise.

* A switch module that is used to route high frequency signals through transmission or reception paths

* Alocal oscillator (LO) which generates a radio frequency signal at an offset from the incoming signal, which is mixed with the incoming signal.

* The mixer, which mixes the incoming signal with the signal from the local oscillator to convert the signal to the intermediate frequency (IF).

- DYOLE OSAT ser
& Y oeciompeer Scope of the present patent landscape
RF switch RF component stage ﬁ‘m!&.ﬁ'r
SONY. SKYWORKS ) ASE GROUP
Sany Samiconductor G JCET
% Peregrine QOf‘VP, sﬂ.&@‘ Antenna
@ FEM stage
PA/LNA Envel
Peregrine Qorvo il Handset devidl stage enee
sl 7 tracker
nmﬂu_/'t,‘;ﬁ“m“m n Infineo, J’mnﬂtﬂ BRoADCOM. Discrete components  [ntegilited modules
I > . Avaco ZTE'#*‘ -
[ g N N It oyt e s i L
Qoo  AVaco skywogks , PAMID Module
SKYWORKS QOrvo m
Qorvo . . Lenovo .« FEMID Module
% skyworks Avalio £TDIK. @ LG @_ Mofem Filter, Antenna ~ Antenna
Y] TAIYO YUDEN —_ ) : duplexer switch tuner
% &T o Transceiver
"Iuj?‘ltﬂ EPC: .
A devi ;
(uner & swivery | (S EvERRIS" afineor”* "3
' QOrvo. _ _
Pure players Integrated piayers (B SRETTAEET RF FEM in a cellular handset

v .
(Module maker + test + assembly) Pl m providers

Courtesy of Qualcomm, modified by Yole

- Source: RF Front End Modules and Components for Cellphones 2017, Yole Développement

nitive radio

Sea \Waves
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Methodology

Methodology for patent search, selection and analysis

Phase | "
J Keywords and term-set definition
Search equations / Search strategy
. J
Phase Il | )
Manual screening of the results _ ,
Refine search using
IPC classes and
citations analysis
Patent
Segmentation
N : J
Phase Il | : b
| Patent
Lo o Analysis
Segmentation improved
during patent analysis ‘ll ll ll
IP landscape In-depth analysis of Ranking of key
overview key technology segments players and analysis
and key players of key patents
- J

{Q)KnowMade
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IP Landscape Overview
Time evolution of patent publications

0 1,380+ patent families related to RF front end modules

140

Knowmade © 2018 4G and 56 '
120
100 Title: ‘m, =m m= = 3Gtechnological &
=ome o= plateal
App. Date: - —
30 T - Assignee:l"-. =
Mobile phone b
i -.'F.":- development
I ommE EI :
=n M f— | | .I | | LI.
| | 1- [ ] | O | " ‘ I; s
40 m "mn |
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1% publication year

|C
%

Number of patent families
.!l
-

| 1
| 1
| 1
[ 1
[ 1

1992 | 2
1993
1994 | 2

2002 NN -

2003 N G/

2004 N -0

2005 I

2006 NN -

2007 I -1
2008 I
2009 I -

2010 I
2014 I C
2015 I 104

1986 |-|--I—I-

1987 |1

2001 N 2

1996 M &
1957 M °
1998 M 1:
1999 MM 16

2000 M 12

1970
1971
1972
1973
1974
1975
1976
1977
1978 |1
1979
1980
1981
1982
1983
1984
1985 |1 2
1988 |1
1989
1990 12
1991 12
1985 12

* Patenting activity related to RF front end module (RF FEM) started around 1970=olls “= = sl & I= 5 Llswsw s =l "ow wels. From 1970 to 1995, their was almost no IP activity
exception of some punctual patent filed by companies that will become leaders of the mobile telecommunication applications in the 90°s when the market will expend (Alcatel, Nokia,
etc.).

* The patenting activity related to RF FEM has started to grow in the late 90's with the development and democratization of mobile phones. Nevertheless, we notice a flat curve
between 2008 and 2012 which can be attributed to the 3G technological plateau. The upeoming 4G and 5G have revitalized the patenting activity which is oriented toward carrier
aggregation, beam forming and mukti input mukti output inventions. This growing trend is in agreement with our conclusions of RF acoustic wave filters patent analysis (KM17009) in
which we indicated that the R&D is more and more focus on integration and complex module development.

<Q> KnowMade RF front end modules for cellphones — Patent Landscape Analysis | January 2018 | Ref. : KM18002 8
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IP Landscape Overview
Current legal status of RF FEM patents held by main applicants

Current legal status

+
. 3,820+ patents related to RF .-

450 front end modules  rejcted
e m B Rejected Abandoned m Expired ™ Pending M Granted e
.E 350 Abandoned
E 300 26%
E =0 Knowmade © 201
g. 200 ‘nowmade © 2018
E 150 Expired
B 100 - . 5%
o

50

N T T e s
::r ; Ff = 3 F ’ .-II ‘ é“éﬁ 3 r & L B & ! ':rl
| ] : I. [ | | ]

* RF FEM is a quite active domain regarding the IP activity. Indeed, the 65% of alive patents and only 5% of expired patents testify of the actual activity of IP players.
* I TSea i " " B0 R BE o B ™ orelated to RF FEM and the highest number of granted patents. However, the recent patenting activity of o p* ™ le ' = |

noticeable by its high ratio of pending patent applications, could modify the landscape in the coming years.

* The RFFEM patent landscape is dominatedby e dm minae . 2 e .l pwpm moy=d.
* We also note the patent portfolios of Faes  Bem es | == = "ok 0 == more than 95% of alive patents (pending and granted patents). Despite a relatively small patent

portfolios, these companies’s patents are valuable.

/) RF front end modules for cellphones — Patent Landscape Analysis | January 2018 | Ref. : KM18002
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IP Landscape Overview

Countries of patent publications of main patent applicants

RF FEM is a key component of today ce
industry. Thus, it is normal to observe a worldwide
patent coverage from the main IP players.

“n " = - [ = | = m I om IDGHI

geographic coverage. Indeed, its patenting activity is

focused on = 01 Bbm dl = = = ml H B
F o= g ™ ] ol | n o BN
edd.n == -

Smaller RF FEM IP players like mll la o ® ™= = pelige gl

also have a domestic patenting activity. In the case
110 o ™ l‘lb-r .

i I m " Lan:omlam | extending its
patents to foreign countries.

l. | | | ‘ -. | [ W | | u
N - B o1 B = Bl om
LLI I | " n m ‘
T AT WL - L e .
e 1 ha=-r = lmp - =
. PP O LR TSI, L

mbk.bLidEmrea"rd v 1M
-L | [ | ---
|

-.—-- - | [ | [ | n I
The IP coverage of this

country appears as essential for any players that
want to play a major role in the 5G landscape.
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IP Landscape Overview
Time evolution of RF FEM related patents of main patent applicants

Patent Assignee Note: In this graph the bubble size represents the number of patent family, the Y-axis the main assignee and the X-axis the 15t application year of the patent fa
| ]
of * 1 1 2 1 2 2 3 3 4 9
1 Knowmade © 2018 1 1 1 2 3 3 1 4 1 4 ‘
— 1 1 1 4 1 3 ® 3
mom 1 1 1 2 1 3 6 5 2 2 3 ® 5 4 3 6 6 5 6 4
= u 1 2 1 1 1 3 2 2 1 1 1
u 2 2 1 1 1 2 5 3 3 1 2 4 1
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= 1 1 3 1 5 1 1 1
~ 1 1 4 ® @ o 1 e 2 4 3 3 4 2
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1st application year of the patent family

* Jrd =N . P L new comer that exhibits a relevant number of patent families. The growing interest = ™ Bow -a B m on RF technologies for mobile applications will probably
result inthe appearance of many other companies in the coming years.

« 5 ==g Byesecoeed ettt " " &" kP players that have shown an important increase of their patenting activity in the last 4 years.

* While 'm  &» = M e = have boosted their activity in 2015, JE == m =g 98 5 stable IP activity since 2008 with an average of? B i l @ 7.

* b mmemy ="Kk &= & ®m 1 & activities back in 2000 — 2006 but almost none since then, =™ - =il . H i . L@ o e el o lEmrc e s = - .
to RF FEM, 7w = s mm 5= = o= =50% of its portfolio alive and has filed 2 new patents in 2015.

* Regarding the time evolution we thus have a competition between the main market players that have adopted 2 different IP strategies. " ™ = "l " = =" .= "ma = 1P 1 ™. 01"
el Ul o sm b oo mm ol pu = E" In e ol “igm m m m m " e ol " - llmm = = allime s ol 5 s B el Il 0
L} -r 1 -. . I ‘ _— L - I - - - F - - . ‘ I . e . ‘ I r L=

/M) RF front end modules for cellphones — Patent Landscape Analysis | January 2018 | Ref. : KM18002
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Comparative Study of IP Players
IP leadership of players involved in RF FEM

The IP leadership analysis shows Gl @ the
250 current IP leaderin the RF FEM field.

E.oy..mbs . w1 =3 . granted patents but
less ngnding patent applications Jegm = dk mor
g w2z The [P position of both " ka™w 1*"
L :t== results from their continuous patenting
activity since "l 'H""""a% " " " =™k 11
portfolio through™== === me w e el ke

IP position of £ ====in the RF FEM domain. The
potential acquisition of k=" = e i | um
impact on = = === RF FEM IP portfolio (at the time
of =emegsl g o ol rpdl o el o o

200

150

100

Knowmade © 2018
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Circle size activity related to RF FEM around 2010 and have shown
representsthe the highest growth rate in these last 7 years. Their IP
T.'.‘.'E more the patent q_.-J_.-J.'.‘ca.-?r CG.."."?'-'J.‘.".'ESI a num?:r:::i:rlfig:tent position is &= " === == 4 " T M e O -
high .".'-'..'.".“?'-'J’E." of granted _-'J-.’.'IE.'?ISI:.-:w:.E:'? -." 'ﬂc.' patents compared =="=1 ool " < =l =
ceﬁ: GJJ;EECJJE applications, e high number *d " " "=l applications place
) ' e as the main IP challenger.

o 20 40 60 80 100 1_2'3 140 1601800 200 220 240 Based on the current IP activity trend and M&A,
Number of pending patents 5 Sy = = = pdn = =l =m0 7 = = |P players that will

E:ﬂ‘ trust the IP leadership in the coming years.
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Comparative Study of IP Players
IP blocking potential of players involved in RF FEM

Number of different applicants citing

{Q)KnowMade

600

500

400

300

200

the patent portfolio

100

Circle size
represents the
numberof patent

families

The more the number of forward citations
from different patent applicants & high, the
more the copability to limit the patenting
activity of other firms is important.

Mote: This graph & at patent family level. The
identification of @ “blocking patent” requires
an in-depth specific analysis of each patent

documents composing the patent families.

180 380 580 780 980 1180 1380

Number of forward citations (auto-citations excluded)

"EPORT
34 MPL E

Bsw.2m 1. —._=mm |ead patent blocking potential.
Their position comes from their o wms 5 1 k |
#eod=l= in the field of RF FEM combined with their high
technological impact. Today, they have the
capability tc: = =" 0 " Sl g e W " B

RF FEM

As expected by the IP leadership analysis, Se=—w=i. .-.

K s (LR L #Fll- ] s nunn s because of
their young portfolios.

Despite its small patent portfolio, k=" J& SAme m =g -y

Clrama - Indeed, ¥ "=-"=upatents have the highest
citation rate with 6.4 citations per patent on average. k™ *

patents were filed around 2005, at the early stage of RF FEM
patenting activity, == i, -« rarls okl Kt
Tl =" ""0 S " ™ RSCCTSC'N R T
L L e T - B IO TN LT

LS RN L LT R T ] T,
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Comparative Study of IP Players
IP strength index

Number of patent families relative strength index _
: % an sammy portfolio,
74 . - o '_ strength index 6 times higher than the
67 i T [ T — average of the top 20 IP players, is the
65 L T '_ strungest I:\'.F FEM patent Elﬂl"tfn-liﬂ. It
62 - e combines * W 75T " e ST
1 B aeac e s O = o dall ol =
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30 D NOKIA (.
34 s - Ei Lecahess o e e =
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26 - ! poor geo coverage and a low prior art
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1
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16 MEDIATEK M ] collaborations with Qualcomm. Indeed,
e il (I 31 of its 62 patent families have been co-
11 - U i filed with Qualcomm and count for more
20 —— HUAWEI | ! than 80% of its strength index value.
1
11 - | i Nokia
36 —— =TTt rmEanw =T | i very high impactfactun.l B IH
10 MOTOROLA o 1 1 1 .= These two companies have
1 .
22— = b s highly r i & & i + . kyrvm
11 o= I 3! S ERIEE, " T B T
14— e - 1w i an interesting « wuldm ooemdd and
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80 60 40 20 0 0 1 2 3 4 5 6 7
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Segments analysis
Corpus segmentation

The following part is dedicated to the analysis of specific challenges related to the development of RF FEM for 5G applications. Based on ov
have chosen to focus our analysis on 4 technologies listed below. These technologies can be combined in order to cover a maximum bandwidth spec
For each segment, the corpus has been segmented using search equations listed in the next page.

Each technology is then analyzed regarding the claimed architecture (transmitter, receiver, transceiver)

e Carrier Aggregation

e Carrier aggregation (CA) is a method used in order to increase the transmission bandwidths. The method allows to
utilize more than one carrier to transfer datas. By using several carriers, with bandwidths of 20 MHz or less, it is thus
possible to increase the data spectrum up to 100 MHz.

E— Multi Input Multi Output (MIMO)

* MIMO is a transmission technique that uses multiple antennae to send the signal and multiple antennae to receive it.

This technique is called Spatial Multiplexing. The main goal is to transmit different pieces of information on the same
carrier in the same band.

] Millimeter waves (mm-waves)

* Mm waves technologies tends to extend the available free spectra by increasing the working frequency above 24GHz

where large band of spectrum are available. However, mm waves suffer from high propagation losses and the current
hardware solutions offer poor performances.

— Beam Forming

e Beam forming or other smart antenna solutions consist in enhancing the performances of the signal by combining
signal from multiple antenna with different gain and directivity in order to increase the spatial selectivity.

<Q> KnowMade RF front end modules for cellphones — Patent Landscape Analysis | January 2018 | Ref. : KM18002 15
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Segments analysis
Time evolution of patent applications per segments
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RF front end module for cellphones
IP activity vs technology maturity

IP activity

+* Massive MIMO communication tests have been carried out the last year by several main IP
players such as Huawei, Ericsson or Verizon. Furthermore, Samsung Galaxy S7 already
provide 4x4 MIMO operations. However, according to Skyworks, RF front ends needs to
support massive 64x8 MIMO [1].

+¢ Carrier aggregation has been implemented and tested in modules that work across several
bands with several configurations (2x2 MIMO, 2x3 MIMO, etc.). However, it remains difficult
to obtain 100MHz for each carrier and for each spectrum. Moreover, according to 5G LTE
players, carrier aggregation solutions will have to support 4 or more carriers while only 3 are
available today [2]. Thus, some developments and adjustments need to be done in order to
provide a module that cover the full 5G spectrum.

¢ Beamforming is link to massive MIMO and base stations development. Some tests in cities
like Amsterdam have already been performed but the deployment of the technology is still
on going and require couple of years.

¢ Mm-waves technology for 5G LTE is in its early stage. Up to now, the developments are done
at the component level and no front end module compatible is available.

Number of patents
related to RF Front End Module

Mm waves

BASICRESEAR

(TRL1

[1] https://semiengineering.com/inside-the-5g-smartphone/
[2] http://www.skyworksinc.com/downloads/literature/Skyworks-5G%20White-Paper.pdf

{Q)KnowMade

o Beamforming

JPRODUCH; DEVELG
(IRL5/=9)

Technology maturity

JECHNOLOGY DEVI HUIJ)

MIMO

Carrier Aggregation
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Segments analysis
Main patent applicants by segment
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Seminal patent families
Seminal patents since 1990

&QQf prior art

"EPORT
SAMPL E

A seminal patent has a strong technology impact and
contribution. It has the capability to limit the patenting acti

350
300 U
E . @ Deadfamilies "4 a
= T 250 @
= 9 @ Alive families @ R |
S 3
(%)
E X 200 e w W
2 2 .
S 5 150 @ : Frd
0 = - Ll ¥ | B |
E E -~ ¢ o
o T 100 W ® . l (T ]
£3 0 o f e ¢ MG
E o @ @ LT TR
5 50 @ 8 U
e v o
@ ) gt I ] 0
0 w Q @
@-’é” @ﬂ?ﬁ @ﬂ?f o \quﬁ” @fa“‘ ,\f,_,ﬁ.?’ o @q" @&?ﬂ wp}c?- mﬁ@ ma‘:"" ﬁbﬁc}”l' & Aj}i':?' ,LQQ‘? mﬁtﬁiﬂ ,LQ':S‘ '1?# mﬁcf’ g P@f QY mﬁ'\} ma'x‘? mﬂx‘ﬂ 1,"0{\ pr“ﬂ

1% publication year

* Seminal patent families filed before 2003 are related to RF FEM and transceiver architectures that enhance performances. They especially focus on
rl ""omnlel pe~st ersoess b ol s e As these inventions came at an edge between analog and digital cellular application, they appear as

= ow - el el -

wmhm a0

wy ek =

* Between 2003 and 2011, seminal patent families have been mostly related ** I' & I "=" """y During that period, the most cited patent family

[ Sy |
years has been filed I atemmmll=.= e
art manufacturing process.

+  Since 2012, IR

- Sl . g e LT el e, = oeaa o dedicated to 3G applications. The most cited patent of the last 7
el e

EE T e ST R

I compatible with MIMO and fit with the state of the

I (hese inventions are identified

as seminal patent families and show the high interest of IP players on this technological approach as well as W™ 1 MR " %" " LT " L T

technologies.

{Q)KnowMade

RF front end modules for cellphones — Patent Landscape Analysis | January 2018 | Ref. : KM18002 19

© 2018 All rights reserved | www.knowmade.com



Blocking patent families

Blocking potential REPORT
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IP profile of key players

Company overview
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IP profile of key players

RF FEM patent portfolio overview

Legal status of RF FEM patent®

ol oy = ol
*« 62 patent families (206 patents) _ Rejected
i 2%
Includes the natents of * 20new patent families since 2016-01-01 ’
me s ow ol cEm e
R ; .-'- .-'I. - w Expired

1%

Time evolution of patent family applications

P L
= 20
E 20
- 14
t 15
o 9
a1 Main countries of applications of = = g wmm 1
s 5 1 1 2 1 2 2 33 4|| WO 51
w o 0 0 0 0 0 0O 0 ] o 0 0 O 0 0 0 ﬁ
2 g = I~ MM
3 o o M o= L W P 00O & o A o= L o P 00 O & — o o= Ly ot P us _41
= A A A - - EE-EEEEEEE R
™ =~ A e e e e ™ ™ ™ T

JP _3?
CN s 31

1 application year

= o adm by L,y Fas b ) EReAekes oW ma o, = Their
patenting activity related to RF FEM has started around 2010 which corresponds to the

. .. . . . . EP H 10
decreasing activity of filters and explains the low percentage of granted patents in the field.
. . - . ok
Regarding their geo coverage "sla a.a Jglobal strategy (numerous WO applications) but @ KR | 7
also show a good dE}!Eh‘J[]m(?I"It in lapan - = = = =N - - Bl e
=1 .. mla~ is muchintense thanits IP competitors.
* See our acoustic wave filters report (KM170039) 0 10 20 30 40 50 60

/M) RF front end modules for cellphones — Patent Landscape Analysis | January 2018 | Ref. : KM18002
\\Q/ KnOWMOde . . y© 20|18 All rightsYeserved | !/vww.knowmade.com 22



IP profile of key players
RF FEM key patents
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Excel Database

with all patents analyzed in the report with technology segmentation

RF Front End Modules for Cellphones - Patent List (January 2018)
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ORDER FORM
RF FRONT END MODULES FOR CELLPHONES

Patent Landscape Analysis —January 2018
Ref.:KM18002

SHIP TO PAYMENT METHODS
Name (Mr/Ms/Dr/Pr): Check
To pay your invoice using a check, please mail your check to the following address:
Job Title: KnowMade S.A.R.L.
2405 route des Dolines, BP 65
Company: 06902 Valbonne Sophia Antipolis
FRANCE
Address: Money Transfer
To pay your invoice using a bank money wire transfer please contact your bank to complete this process. Here is the information that you will need
City: to submit the payment:
Payee: KnowMade S.A.R.L.
State: Bank: Banque populaire St Laurent du Var CAP 3000 - Quartier du lac- 06700 St Laurent du Var
IBAN: FR76 1560 7000 6360 6214 5695 126
Postcode/Zip: BIC/SWIFT: CCBPFRPPNCE
Paypal
Country: In order to pay your invoice via PAYPAL, you must first register at www.paypal.com. Then you can send money to the KnowMade S.A.R.L. by entering

our E-mail address contact@knowmade.fr as the recipient and entering the invoice amount.

VAT ID Number for EU members:
RETURN ORDER BY
Tel: E-mail: contact@knowmade.fr
Mail: KnowMade S.A.R.L. 2405 route des Dolines, 06902 Sophia Antipolis, FRANCE

Email: PRODUCT ORDER | hereby accept Knowmade’s Terms and Conditions of Sale

D €6,490 — Multi user license Signature:
D €5,990 - Single user license*

Date:

Price in dollars, please use the day’s exchange rate. For French customer,
add 20% for VAT.

All reports are delivered electronically in pdf format at payment
reception.

*Single user license means only one person at the company can use the report.
Please be aware that our publication will be watermarked on each page with the
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.
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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

Q) KnowMade

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 St Laurent du Var CAP 3000 - Quartier du lac- 06700 St Laurent du Var

BIC or SWIFT code: CCBPFRPPNCE

IBAN: : FR76 1560 7000 6360 6214 5695 126

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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KNOWMADE

Technology Intelligence and IP Strategy consulting company

Compound Semiconductors | Power & RF/microwave Electronics | LED/OLED Lighting & Display | Photonics | Memories |
Solid-state Sensors, Actuators and Microsystems | Manufacturing & Advanced packaging | Batteries & Energy management |
Biotechnology | Pharmaceuticals | Medical Devices | Medical Imaging | Agri-Food & Environment.

Executive team Founded in 2009

Dr. Nicolas Baron Headquartered in Sophia Antipolis FRANCE

CEO and co-founder of Knowmade. J\

He leads the Physics department. He holds a PhD in Physics
from the University of Nice Sophia-Antipolis, and a Master

degree in Intellectual Property Strategies and Innovation from /
the European Institute for Enterprise and Intellectual Property
(IEEPI Strasbourg), France. /\

{
~

ophia Antipolis

Dr. Brice Sagot

CTO and co-founder of Knowmade.

He leads the Biotechnology and Life Sciences department. He
holds a PhD in molecular biology from the University of Nice
Sophia-Antipolis, France.

JEl since 2013 (Innovative New Company)
CIR accreditation since 2012 (Research Tax Credit)

PARTNERS
NYOLE ¢RSYSTEMPIu=
Analyst team ‘}De’ve.‘oppement CONSULTlNG
5 full time analysts with PhD degree and in-depth knowledge in = e
( BLUMORPHO
Intellectual Property and Scientific Information. .Ig:h)IS.ED(‘J ' §< °

+ expert network (Industrial & Academics)
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WHAT WE DO

KNOWMADE OFFERS YOU THE CAPABILITY TO

Understand your competitive environment
Follow technology trends

Identify patent/technology opportunities
Assess patent/technology risks

Strategize your IP and R&D

Monetize your technologies and know-how
Defend your business

AN NN NN

KNOWMADE OPERATES IN THE FOLLOWING SECTORS

+* Semiconductors

Patents
Technologies
Prior art
Scientific findings
Opportunities
Partners
Competitors
Newcomers
M&A targets

Compound semiconductors, Power & RF electronics, LED lighting & display, Photonics,

Memories, Advanced packaging

«» MEMS, Sensors & Actuators

Inertial sensor, Microphone & Microspeaker, RF switch, filter & resonator, Environmental

sensor, Optical sensor & actuator, Microfluidics, Microfabrication technologies

+* Batteries & Energy Management

Energy storage, Battery cell & pack, Power electronics, Renewable energies

+* MedTech

Biotech, Pharma, Medical devices, Medical imaging

{Q)KnowMade

= .

Patent landscape analysis
Scientific review

IP portfolio assessment
SEARCH l ' Patent valuation

3 Freedom-to-operate analysis
Strategic P Y

= : Litigation & licensing support
information KnowMade ANALYZE Patents linked to products
We know technology Patents and Technology scouting
We know patents JEULEIHERY  Technology trends
Competitive IP landscape
Market trends

Reverse engineering

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

M.l'lvlll
®
ii; .'),l,)n
NN

'muan'l‘l'J
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INTELLIGENCE CYCLE

Tracking key technologies and competitors’ R&D activities in order to anticipate changes,
early detect business opportunities, mitigate risks, and make strategic decisions

Real-time alerts

Periodic newsletters

Analysis reports

Web-based collaborative platform

&,

L

{
KnowMade ®
Data analysis l\ta collection

Analysts combining technical
and patent expertise

Powerful analytics tools and
proprietary methodologies
High-added value patent
analyses and scientific reviews

{Q)KnowMade

E== 1 Decision making

=
-

T~

Dissemination
Share / Integrate

Select / Analyze / Assess

/

Your business strategy

Innovation strategy
Business development

/

Technology & patents
Competitors
Customers & partners
Target companies

Information needs

Monitor / Identify / Process

Patent & Scientifique databases
Web and business information
Powerful intelligence softwares
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CLIENT BENEFITS

Understand

your competitive environment from technology

and patent perspective

* |[dentify risks & opportunities

* Understand technology & market from a patent perspective

* Discover new markets & technology direction

* Understand the competitive landscape

* Know where your competition is headed

* |[dentify your current and future competitors

* Understand your competitors’ strategic direction and future
product offerings

* Determine your competitors’ strengths and weaknesses

* |dentify strategic partnerships

* |dentify untapped areas and opportunities to direct R&D and
patenting activity

Strategize
your R&D and IP portfolio

* Speed your R&D and enhance your innovation process

* Sustain competitive advantages

* Protect your core technologies from competitors

* Anticipate the risks

* Assess your IP portfolio and competitive positions

* Realize the full value of your IP portfolio

* Explore new opportunities

* Strengthen your IP position

* Align your R&D and IP portfolio with key business objectives
* Leverage your IP portfolio to make strategic business decisions
* |dentify new revenue opportunities

* Mitigate litigation risks

Build
an effective R&D and IP portfolio

* Strengthen your IP portfolio

* Acquire technologies and know-how

* Optimize your patent prosecution budget
* Improve your patent application process

Q) KnowMade

Defend

your business

* Protect key markets and products by
leveraging your IP to address competitive
threats

* Defend your position in
negotiations or patent litigation

licensing

Monetize
your IP portfolio

* Turn your IP portfolio into valuable asset

* Assert your patent rights

* Develop successful patent sales or
licensing program

* Improve your position in
negotiations or patent litigation

licensing
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OUR GLOBAL ACTIVITY

* With an established base of more than 100 customers worldwide, Knowmade benefits from a global perspective of innovative
technologies.
* Headquartered in Sophia Antipolis, France, our services are offered worldwide with the support of distributors.

G A ' Europe
North America 7 40% of our business
25% of our business
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PARTNERS

N\YOLE

y Développement

M SYSTEMPIus
HHHACONSULTING

walue with all forms of innovafion

@ BLUMORPHO

PISEC

light.innovation.lab.services

{Q)KnowMade

YOLE DEVELOPPEMENT

Market, technology and strategy consulting

Yole Développement is a strategy consulting and market research company. The company provides marketing, technology and
strategy analysis, with a strong focus on emerging applications using silicon and/or micro manufacturing.

www.yole.fr | www.i-micronews.com

SYSTEM PLUS CONSULTING

Manufacturing costs analysis - Teardown and reverse engineering

System Plus Consulting is specialized in technology and cost analysis of electronic components and systems. Cost models and
technology expertise are combined to provide customers with an accurate and objective estimation of manufacturing costs and
selling prices.

www.systemplus.fr

BLUMORPHO

Innovation accelerator

Blumorpho drives the last mile to turn innovative technologies into successful business. The company focus on reducing the
technological, market and financial risks of adopting or exploiting innovation. Blumorpho’s market place stores a portfolio of 200
innovations, 44.000 corporate contacts, 7.400 startups and 800 investors, as well as 20 years’ technology and market expertise.
www.blumorpho.com

PISEO

Qualification of smart optical systems

PISEQ is an independent technical center dedicated to LED based light systems covering the UV, visible and IR spectrum. It brings
together in a single entity high skilled engineers and advanced technical testing equipment.

www.piseo.fr
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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

Litigation
& licensing
support

IP/Tech
dfechnology watch

scouting 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.
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CUSTOM STUDY & CONSULTING

Tailor-made analysis to meet your needs and budgetary constraints

OUR CUSTOMIZED STUDIES

YOUR NEEDS . Patent  Freedom-to- Patent-to- Litigation & Scientific Technology
Prior art R . Patent IP due . Technology
landscape operate product Licensing e literature . watch
search . . R assessment  diligence X scouting .
analysis analysis mapping support analysis service

V] V]
V] Y

Understand the competitive landscape

Know the key players and their key patents

Follow the technology trends and identify emerging technologies
Track competitors, their IP activity, strategy and future intents
Know your competitors’ strengths and weaknesses

Early detect business opportunities

Evaluate the patentability of your inventions

Invalidate competitors’ patents

Prevent registration of critical patents from competitors

Identify patents used in products

Make evidence of patent infringement

Evaluate the risks to infringe someone else’s patents

Mitigate the risks of patent litigation 0
Defend your position in licensing negotiation or patent litigation 0
Reduce the risks in M&A

Evaluate your real patent protection

Benchmark patent portfolios

Identify the most valuable patents and estimate their financial value
Monetize your patents and identify potential licensees/buyers

Acquire technologies or identify potential licensors

Speed your R&D and enhance your innovation process

Decrease R&D and IP costs 0
Identify free technologies which can be used safely

Identify key research laboratories and potential R&D partners

QQ

9 9

QAR
QAAAXA
QAAAR
Q QA Q
Q AAAAAAR
Q
QA XA Q
Q QAR
Q

Q

QA

Q A

Q QA X
QA

QA
QA
Q

QA Q&
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STANDARD 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.

Each 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.

CONTENT

TYPE OF REPORT . IP . . .
Competitive Key . Licensing | Patent legal Patent Patent Risk Market Reverse
IP trends | Key patents IP strategy |collaboration s ) )
IP landscape IP players — agreements status Litigation database | assessment trends engineering

Patent Landscape
Analysis 0

Patent-to-Product
Mapping

Q
Q
Q
Q

9
V] v/
V)

Patent Infringement
Risk Analysis

Patent Portfolio
Analysis

Q Q Q& Q&
Q & Q&
Q Q& Q&

Q

Q

Q

Q

Q

Patent Watch
(monthly updated) 0
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STANDARD REPORTS

2018 reports collection

COMPOUND SEMICONDUCTORS

* Status of the GaN IP - Patent Activity 2017 + Patent Watch 2018*

* RF GaN - Patent Landscape 2018*

* Power SiC - Patent Landscape 2018*

* Patent Trolls in the Semiconductor Market - Litigation Risk and Potential Targets 2017
* GaN Technology - Top-100 IP Profiles 2016

* GaN Devices for Power Electronics - Patent Landscape 2015

* GaN-on-Silicon Substrate - Patent Landscape 2014

* GaN Substrate - Patent Landscape 2014

* FD-SOI - Patent Landscape 2014

POWER ELECTRONICS

MEMORY

* 3D Non-Volatile Memories - Patent Landscape 2018*

* Patent Trolls in the Semiconductor Market - Litigation Risk and Potential Targets 2017
* TSV Stacked Memories - Patent Landscape 2016

* ReRAM and Memristor Technologies — Patent Landscape 2015

* Emerging Non-Volatile Memories (eNVM) - Patent Landscape 2014

BATTERY AND ENERGY MANAGEMENT

* Power SiC - Patent Landscape 2018*
* Wireless Power Charging - Patent Landscape 2017
* GaN Devices for Power Electronics - Patent Landscape 2015

RF DEVICES & TECHNOLOGIES

* Status of the Battery IP - Patent Activity 2017 + Patent Watch 2018*
* Solid-state Batteries - Patent Landscape 2018*

* NMC Li-ion Batteries - Patent Landscape 2017

* Microbattery - Patent Landscape 2016

IMAGING

* RF GaN - Patent Landscape 2018*
* RF Front End Module - Patent Landscape 2018*
* RF Acoustic Wave Filters - Patent Landscape 2017

LED/OLED LIGHTING & DISPLAYS

* MicroLED Display — Patent Landscape 2018*
* Phosphors and QDs for LED Applications - Patent Landscape 2015
* Nanowire LED - Patent Landscape 2014

{Q)KnowMade

* iPhone X Dot Projector - Patent-to-Product Mapping 2018*

* MicroLED Display — Patent Landscape 2018*

* Consumer Physics SCiO Molecular Sensor - Patent-to-Product Mapping 2017
* Biomedical Photoacoustic Imaging - Patent Landscape 2015

* Honeywell Microbolometer - Patent Portfolio Analysis 2015

* Capsule Endoscopy - Patent Landscape 2014

* Coming soon
Complete list of reports on www.knowmade.com
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STANDARD REPORTS

2018 reports collection

ADVANCED PACKAGING

* Hybrid Bonding for 3D Stack - Patent Landscape 2018*

* 3D Non-Volatile Memories - Patent Landscape 2018*

* Fan-Out Wafer Level Packaging - Patent Landscape 2016
* TSV Stacked Memories - Patent Landscape 2016

MEMS & SENSORS

* MEMS Microphone - Patent Landscape 2018*

* LiDAR - Patent Landscape 2018*

* iPhone X Dot Projector - Patent-to-Product Mapping 2018*
* RF Acoustic Wave Filters - Patent Landscape 2017

* Pumps for Microfluidics - Patent Landscape 2017

* Knowles MEMS Microphones in Apple iPhone 7 Plus - Patent-to-Product Mapping 2017
* Microfluidic Technologies for Diagnostic Applications - Patent Landscape 2017

* Consumer Physics SCiO Molecular Sensor - Patent-to-Product Mapping 2017

* Miniaturized Gas Sensors - Patent Landscape 2016

* MEMS Microphone - Patent Infringement Risk Analysis 2015

* Capacitive Fingerprint Sensors - Patent Landscape 2015

* Capacitive Fingerprint Sensors - Patent Infringement Risk Analysis 2015

* Honeywell Microbolometer - Patent Portfolio Analysis 2015

* 9-Axis MEMS IMU - Patent Infringement Risk Analysis 2014

* Emerging MEMS - Patent Landscape 2014

Q) KnowMade

MEDTECH

* Organ on a Chip - Patent Landscape 2018*

* CTC Isolation - Patent Landscape 2018*

* Microfluidic IC Cooling - Patent Landscape 2018*

* OCT Medical Imaging - Patent Landscape 2018*

* Fluidigm - Patent Portfolio Analysis 2017

* Pumps for Microfluidics - Patent Landscape 2017

* Microfluidic Technologies for Diagnostic Applications - Patent Landscape 2017
* 3D Cell Culture Technologies - Patent Landscape 2016

* Miniaturized Gas Sensors - Patent Landscape 2016

* Non-Invasive Glucose Monitoring - Patent Landscape 2015
* Biomedical Photoacoustic Imaging - Patent Landscape 2015
* Capsule Endoscopy - Patent Landscape 2014

* Coming soon
Complete list of reports on www.knowmade.com
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TRAINING & WORKSHOP

Benefit from face-to-face meeting with our experts

Training
Knowmade provides guidance to companies and research laboratories seeking to gain an understanding of the issues linked with competitive intelligence,
set up an internal intelligence process or improve their existing processes.

v’ Patent information for R&D, strategy and marketing

v’ Patent Intelligence: Tapping the economic potential of patent information
v’ Technology Intelligence and Innovation

v/ Setting up a strategic intelligence unit

v Intelligence process optimization

Workshop

Obijective
One day face-to-face presentation of our data and analysis with Q&A session on specific questions of your choice (direct interaction with our experts at your site)

» Have the ability to ask questions or for specific analysis before the workshop
» Access to Knowmade ongoing analyses
» Direct contact with Knowmade analysts
» Open Q&A session with the key persons of your company
Content
v’ Presentation of updated Knowmade analyses
v’ Presentation of the analysis done for your company

v’ Executive synthesis
v Q&A session and open discussion
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@Knowl\/\ode

Patent & Technology Intelligence

KnowMade SARL
2405 route des Dolines
06902 Sophia Antipolis, France

www.knowmade.com
contact@knowmade.fr




