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INTRODUCTION
Scope of the Report

A Thisreport providesa detailed picture of the patent landscapefor miniaturized gassensors Theyhavemainly beendevelopedto addressthe dema
applicationsmarket (homedeviceswearableelectronicsand mobile phones)

A Theseapplicationsare drivingnew gassensorsdevelopmentto reducecost, power consumptionand sizewith MEMStechnology. Therefore,in this report, thesa
sensorsare namedMEMSgassensors

A Thisreport coverspatents publishedworldwide up to August2016

A We haveselectedand analyzedmore than 2,040 patents and patent applications(1,050+ patent families)relevantto the scopeof this report.

Included in the report Not included in the report
* Patents related to gas sensing technologies with very innovative approaches, * Patents related to “large” scale gas sensors
based on existing MEMS/Semiconductor/Optical integration platforms and * Patents related to gas rate or flow or pressure sensors
manufactured by micro-fabricating processes. * Patents related gas leakage sensors if the leakage is detected thanks to a gas rate
or flow or pressure sensor.
her 081 * Patents related to devices with a MEMS gas sensor which don’t describe materials

=102

or processes used to manufacture it.
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INTRODUCTION

R
KeyFeaturesnf the Report S 4/1‘2"0,97
A Thereport providesessentialpatent data for miniaturized gassensors plf

A It providesin-depth patent analysesof key technologiesand key playersincluding

Timeevolutionof patent publicationsand countriesof patentfilings.
Currentlegalstatusof patents

Rankingof main patentapplicants

Jointdevelopmentsand P collaborationnetwork of main patent applicants
Keypatents

Grantedpatentsnearexpiration

Relativestrengthof main companiedP portfolio.

Matrix patent applicants/technologyssuedor more than 20 players

A The* ME My8ss e n slB prdfiles of 18 key companiesis presented,including key patents, technologicalissues,
partnerships]Pstrengthandlatestmarketnews

Bosch,AMS, Sensirion Apix Analytics, Applied Sensor,Siemens,Figaro, CambridgeCMOSSensorsMicronas Spec
SensorsiseneraElectricHoneywelNGKSparkPlugs VTTFraunhoferCaltechCEAETRI
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INTRODUCTION A
KeyFeaturesf the Report s 4&’0,97

A Thereport alsoprovidesan extensiveExceldatabasewith all patentsanalyzedn the report.

A Thisuseful patent databaseallowsmulti-criteria searchesincluding
- Patentpublicationnumber
- Hyperlinkgto the originaldocuments
- Priority date
- Title
- Abstract
- Patentassignees
- Technicabegmentation
- Legalstatusfor eachmemberof the patent family

AThisreport does not provide any insight analysesor counselregarding legal aspectsor the validity of any individual
patent. Knowmadaes a researchfirm that providestechnicalanalysisand technicalopinions Knowmades not a law firm.
The research,technicalanalysisand/or work proposedor provided by Knowmadeand contained herein is not a legal
opinionandshouldnot be construedassuch

<°> KnowMade Miniaturized Gas Sensor&atent Landscape Analysis | October 2016g
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INTRODUCTION A
Obijectives of the Report A

Understand the competitive environment from technology and patent perspective &

V Understand technology & market from a patent perspective.

V Understandthe patentlandscape

V Identify risks & opportunities.

V Comprehendkeytrendsin IPandtechnologydevelopment

V Listthe major playersandthe relative strengthof their patent portfolio.

V Namenew players

V Identify IPcollaborationnetworksbetweenkey players(industrialand academic)

V Positionkey playerswithin the valuechainandunderstandtheir strategicdecisions

V Understand the competitive landscape, your current and future competitors.

VUnderstand your competitors’ strategic direction and
VDet er mine your competitors’ strengths and weaknesses.
V ldentify currentlegalstatusof patentedtechnologies

V ldentify key patentsby assigneesndtechnology

V ldentify blockingandvaluablepatents

V Overviewof pastandcurrentlitigationsandlicensingagreements

V Avoidpatentinfringement

V Appreciatethe link betweenthe patentlandscapeand marketevolutions

V Discover new markets & technology directions.

V ldentify untapped areas and opportunities to direct R&D and patenting activity.

<°> KnowMade Miniaturized Gas Sensor&atent Landscape Analysis | October 20167
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METHODOLOGY
Patent Search, Patent Selection, Patent Analysis (1/2)

offices

AThesearchfor patentswasperformedin August2016 hencepatentspublishedafter this date will not be availablein this report.

A Thepatentswere groupedby patent family. A patent family is a set of patentsfiled in multiple countriesto protect a singleinventionby a
commoninventor(s) Afirst applicationis madein one country—the priority country—andisthen extendedto other countries

A Theselectionof the patents hasbeendone both automaticallyand manually (all detailsin next slides)

Number of selected patent families for miniaturized gas sensors:

1,058 over a number of returned results > 5,000

A Thestatisticalanalysisvasperformedwith Orbit IP Businesdntelligenceweb basedpatent analysissoftware from Questel

A Thepatentswere manually categorizedin technicalsegmentsusingkeyword analysisof patent title, abstractand claims,in conjunction
with expertreview of the subjectmatter of inventions(all detailsin nextslides)

A For legal status of European(EP)and PCT(WO) patent applications,EPORegisterPlushas been used For legal status of USpatents,
USPT®AIRhasbeenused Forlegalstatusof other patents,information havebeengotten from their respectivenationalregisters

'(Q) KnowMade Miniaturized Gas Sensor®atent Landscape Analysis | October 2016g
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METHODOLOGY A
yo)

Patent Search, Patent Selection, Patent Analysis (2/2) S 45 Oy
- Vip
Fizse ) Keywords and termset definition 45
Search equations / Search strategy
\ J
Phase Il | )
Manual screening of the results , . .
 Refine search using
. IPC classes and
S i Citations analysis
Patent classification &
Patent ‘l'
: . | Non relevant
Segmentation |
. ' J
Phase IIl | b
. Patent
o o EWAIS
Segmentation improved
during patent analysis ‘L ‘1,
Landscape In-depth analysis of Patent Ranking and
Overview Key Technology Segment Key Patents analysi
and Key Players
o J
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PATENT LANDSCAPE OVERVIEW 2016 o the data <
Time Evolution of Patent Publications yearzoisarenotcoy
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PATENT LANDSCAPE OVERVIEW
Main IndustrialPatentAssignees

Ranking of Industrial Patent Assignees 440+ patent applicants

(according to the number of their patent families) have filed patentson
MEMS Gas Sensors

Knowmade © 2016
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*1n 2016, = magew ¢ mE aE acquired more than 85% of Micronas = =um | s & T mEET O DR R e

= B=& acquired AppliedSensor in 2014, CMOS s s e o s b Bm B 0 2015 and @ s = ft o Ssmmm—— 0 2016.

* APIX Analytics is a spin-off of i Bl founded in 2011 on the basis of R&D results on gas sensors from a partnership between § Bl s & B0 T

* Siemens includes Siemens Healthcare and Siemens Industry. LG includes LG Electronics, LG Chem and LG Innotek.

* NGK Spark Plugs includes NGK Spark Plugs and NGK Insulators.

* General Electric includes GE Security and General Electric = | «si = smmmms & mmsn oy s & pumpesin Sy lostemmionmys o spmem iy oo ol Lompmesmms e pimes o Sl § pp—
* ST Microelectronics includes ST Microelectronics and SGS Thomson Microelectronics, its name until 1998.

* NTT stands for Nippon Telegraph and Telephone. Leanstar stands for Suzhou Leanstar Electronic Technology.
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PATENT LANDSCAPE OVERVIEW Note The d

year 2015

Time Evolution ondustrialPatentAssignees Sy

For each year, the numbers

represent the numbers of Ranking j Earliest year of application for each patent family
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PATENT LANDSCAPE OVERVIEW p
Countries of PatenEilingfor Main NonrProfit Organisations Patertssignees 545"’0,97
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@) KnowMade
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Knowmade © 2016

American and European Non-Profit Organisations

[ y mmems Gee s mpeesssess - except  Fraunhofer which

Korean and Taiwanese Non-Profit Organisations

I They mainly file patents in thes ey peges—— e gy oo

patent extensions in Europe, U'sl s oon o m e TR e
which equally file domesticand B8 e o

Chinese Non-Profit Organisations

They only file patents in China, === = L e
University which file patents extens = cm Tt I=-m T
and Japan.

Countries are defined by the country code from the patent
numbers. The number represents number of published patent
families. Note that PCT (Wo) and European (EP) applications may
hide other countries that are not yet published.
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PATENT LANDSCAPE OVERVIEW
Mapping of Main Current Patent Holders

Number of patent families "o |
containing .ranted atents in the e 78 Korea
corresponding country. " a
Europe il
* A patent family is a set of patents filed in L"qt.. I p 122 patent families
multiple countries by a common inventor(s) to 481 patent families il raee.
protect a single invention. |-BL§ | [ | o 3 7
= By | B
= i N ——- "l
USA - L 4
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PATENT LANDSCAPE OVERVIEW
Patent PortfolicsSummaryof MainIndustrialPatentAssignees

Oldest Average Number of patent families conta
priority o L ) age of applications in the corresponding

Patent Applicants e gr i pattler.lts < E = 3 © £ o 5
(average) families 4 E g‘. E z E 2 2
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I IIENE EE T E §E ] B [ & | | | | | n | ] | | | |
HEE D N E omo n B B | | |
Company A 1999 2000 0.4 10 2 2 12.7 1 5 1 1 2
Company B | 1998 1998 0.4 2 1 3 12.3
Company C 2007 2009 0.8 2 0 4 6.8 2
Company D 2007 2008 0.8 5 7 0 4.2 4 2 1 2
Company E 1995 1997 0.3 2 1 4 14.6 1 1
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HEEEn ] N | | [ | | B |
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PATENT LANDSCAPE OVERVIEW
Most CitedGrantedPatents (1/2)

Ranking
Expiration Number of Pﬁgllei:;:ir:n
Patent number Patent Assignee :l)ate " Forward Date Main citing patent applicai
Citations
(Year)
= = epesmeeny wepmmmn a1 SpECieS
u, e o 3 GRANTED  1999-06-14 2019-06-14 = e s
. [ W& ] Em 5 systems
@ -t .@ = - - =1 Snts GRANTED ] ] = | | EEE =g =
tf f | | [ | I HE
us2 27 e S SEASE———IOTM 0T GRANTED  iEEEEE Bl X B 1 o el T "N
— — = B purw mvice arrays
Knowmade © 2016 el
| el & Tl Nessed analyzer Broadcom, Smiths detection,
USIErmairmod = » ru GRANTED 2006-07-26 2027-02-02 68 7.1 9.6 ) L
e E—— ety stem Thermo Fisher Scientific
- : : :
US2m )3 B oo on B T T arated sensor GRANTED  2003-05-22 2024-09-05 106 11.7 9.0 Ge.n.eral EIectr.|c, Maui Imaging,
—= = e = Philips, Georgia Tech
us2m 89 SIEMENS R GRANTED 1= . . L —
| - N N . H . Ij H El NN N = = ]
Robert Bosch, Silicon
US4 1 = e GRANTED = " Laboratories, General electric,
CREE
N N =em=ment having
us2 Tm40 ROBERT BOSCH i producing GRANTED | | | | am = = = Em
n 2 mmmeent
[ |
y CAMEELDS%EREMOS - e - devices GRANTED | = = — I
USD o 19 i = n = SR = = otechnology GRANTED y 2 B L - L
— AR R E s wemUfacture
w - ] mm owdr arrays for mmem N n R |
US2is 20 HONEYWELL U == my gases, and  GRANTED E oomoE | | o
-l | ‘T | § the same

* ExpectedExpirationDateis dependenton the accuracyand timelinessof the information providedby the patent offices Thisindicatormay changeat anytime without notice basedon new information receivedirom
the patent offices No decisiorshouldbe madebasedsolelyonthisindicators
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PATENT LANDSCAPE OVERVIEW
IP Leadership of Main PatefAtsighees

Bubble size
represents the
number of patent

*Company A is leading the IP landscape with 40

fmilios solocied tor granted patents and 90+ pending patent applications,
the study W D m e 00T e are mainly related to FET,
Main IP holder SO N (T B mmsors and gas sensors with

Incumbent players

"T_I u EEEeE . —“I

50 - . still active
now less active . .
* Company B is an IP challenger with numerous granted
IP Challenger patents and pending patent applications all over the
40 - XXX world. # B# = = g e =0 0 5, optical and FET gas

20 Sensor: wms H EEn I— e j|_’13? EmEmE =

4

ghts Reinforcement

* Company C and Company D have a lot of enforceable
patents but they have currently a lower amount of
patents in pre-grant stage compared to Company E,
Company F, Company G, Company H, Company J,

Number of Granted Patents

- ©

[

Number of Granted Patents

Q- New.comers Company K, Company L and Company M. Company C
A OUniversityofFlorida B files atents on — - B e
: . —1 OUESTC ’ | p | - F E"H,‘
: Cos ) : i MEMS gas senses i mismmsl e pEssSpmm—in
N o Voms= Lk
............................................ i ) 7 7
¥ Numberof Pending patent Appliastions ® oF UEN | TP A Se—— P L s E—p—
. T Y T Y 1 ) ey el B s s o s [ osmwm s
50 60 70 80 90 100 :'--F B "d " B om Tl [ ‘

------------------------- Number of Pending Patent Applications patents on MEMS Gas Sensors in 2011-2013, but they

, have already granted patents and noticeable number of
pending patent applications. They have a worldwide IP
Strategy, except NN 'l e leed = L
center whichare™ g nn mon
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PATENT LANDSCAPE OVERVIEW
IP Blocking Potential of Main Patent Assignees

250 L Em EE e *Company A and Company B, whose patent portfd
Cosmos, NTT, Hitachi, GS E&C, have the strongest strength index for prior art
2 " . . i . . .
E B XXX contribution, distinguish themselves with the highest IP
% o 200 - z . blocking potential. Their patents relating to MEMS Gas
o f_: Other Chinese Universities Sensors received a lot of forward citations from a lot of
E 5 i different patent applicants. That means that they have
-1 . . ’
8 = 150 - i the capacity to hamper the other firms’ attempts to
‘5’ % H patent related inventions. Note that Company A and
= ! -
K E i gy - — g Company B hold respectively XX granted patents and
o = 100 ! &) fsewen Toyota, XX granted patents, mainly in USA, Europe, Japan,
? E i i EADS, M. e ae, UESTC China.
g o ! : 0 XXX
£ i !
3 i 1:. XXX Knowmade © 2016 * Even if Company C has a large MEMS Gas Sensor patent
50 i , portfolio (XXX+ alive patents worldwide), it does not
H v} Bubble size represents the . . .
v B - ETRI' L number of patent families ShOW the hlghest IP blOCklng pOtentlal.
selected for the study
""" : : : : : : : . *Even if Company D holds the highest number of
100 150 200 250 300 350 400 450 granted patents (XX granted patents worldwide), it
Number of forward citations (excluding self-citations) does not show the highest IP blocking potential.

The more the number of forward citations from different patent applicants is high, the more ° Desplte their weaker patenting activity, Company E,

the capacity to hamper the other firms’ attempts to patent a related invention is important. Company F and Com pany G have relatively high IP
Note: This graph is at patent family level. The identification of a “blocking patent” requires an . .
in-depth specific analysis of each patent documents composingthe patent families. Blocki ng potentia .
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IP POSITON VS. MARKET POSITION

Comparison of IP and Market Position of Key Players (1/3)
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* AMS acquires Applied Sensor in 2014, CMOS environmental sensor business of NXP in 2015 and Cambridge CMOS Sensors in 2016.
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Patents claiming mobile phones with gas sensors
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CEAKrench Alternative Energies and Atomic Energy Commission) R
Sq, ORy

Company Profile
4/14'015

A TheFrenchAlternative Energiesand Atomic EnergyCommissiornor CEAis a Frenchpublic governmentfunded researchorganizationin the areasof energy,defensea
information technologiesand health technologies It maintainsa crossdisciplinaryculture of engineersand researcherspuilding on the synergiesbetween fundamenta
technologicalresearch It is divided into 5 divisions Nuclearenergy(DEN),Technologicatesearch(DRT)Life scienceqdDSV) Scienceof matter (DSM)and Military application
(DAM) Researcton micro-batteriesin CEAs now performedin LETIthe CEAnstitute specializedn micro-electronicdevices Theresearchon gassensordgs performedin LEThnd

IRAMIS

A CEmascreatedmorethan 150start-upsin about20 years,including4 to developgassensorsanddetectorsfor them.
A Mir-Sensewascreatedin 2015to developphoto-acousticdetectors MirSensetechnologyis the outcomeof over 15 yearsof R&Din I11-V lab, a commonlaboratoryof Alcatel,

Thalesandthe CEALeti. Upto now, thereis no patentswith Mir-senseaspatentassigneeThecompanyshoulddevelopits productson the basisof CEApatentslicenses
A eLichenswascreatedin 2014and developsgassensorswith NDIRdetectorsfor air quality analysisvia lichensdetection Thereis no patentswith eLichensaspatent assignee

Upto now, the companyshoulddevelopits productson the basisof CEApatentslicenses
A APIXAnalytics formerly APIXTechnologywas createdin 2011 ThecompanydevelopsMEMSgassensors Theirtechnologyis the outcome of the partnershipbetween CEA

LETand CALTECHAPIXAnalyticshas4 patentfamiliesrelatedto MEMSGasSensors
A Etherawas createdin 2010to developsensorsfor Volatile OrganicCompoundswith optical detection systemsfor home air quality surveillance Thereare only two patent

familiesco-filed to Etheraand SEBn 2013and 2014for filtration devicefor air purificationapparatus Up to now, the companyshouldmainlydevelopits productson the basis

of CEApatentslicenses

- AlISi

SG7EF P! PUCE DROI!I SP CEN
(Metallization)

uGcs X6@. 6 Seesm

NEMoair quality sensor MultiSenseQCL based spectrometer
SourceEthera module for gasanalyzers
SourceMirSense

Silicon MEMS Gas Chromatograph Silicon NEMS Gas detector NDIR sensor and IR micro
Source: CEA Source: CEA sources used ieLichenglevices

Source: CEA
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Large 1988 7.0

Portfolio Patent family
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Oldest priority date
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families patents applications f Patent families
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Portfolio Strength IP Blocking Potential Leadership
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. Patent families comprising granted patents

'(Q) KnowMade Miniaturized Gas Sensorfatent Landscape Analysis | October 20163

© 2016 All rights reserved | www.knowmade.com

‘ Patent families comprising pending patents




CEATfrench Alternative Energies and Atomic Energy Commission)

Key patents for MEMS gas sensors Rep
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PATENT SEGMENTATION
Mapping of Technological IP Position of Key Players

i hramatnoranhu
( Optical detection \ ( Thermal detecton \ ﬁ E \

(NDIR, IR, photo-acoustic (calorimetry, pellistor, catalvtic ...)

anastzeasany, interferometer...)

ﬂlectrochemical sensors

4 BOSCH SIEMENS

©orisysrech . o7
lssAﬁx EADS v/ (o8

DENSO /
\ C o /nritsu )
MEMS gas sensor patent families
For each segment, the numbers represent the

numbers of patent families.
Note that a patent can be found in several categories. Knowmade © 2016

éﬁ&? EPSON @/

/ Detection by resonance Electrical detection
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PATENT SEGMENTATION
Matrix of MainIindustrialPatentAssigneess Technologicabegments

Rankmgj Foreachsegmentthe numbersrepresenthe numbersof patentfamilies Notethat a patentcanbefoundin severalkategories
Patent assignees h:;;?ltizzt Optical Thermal Chromatography Electrochemical Acoustic Electromechanical Electrical MOS/CMOS/MIS FET Chemical CNTs/Graphene
TOTAL 1058 230 420 43 90 51 95 500 147 200 62 65
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Miniaturized GasChromatography
TechnologyDescription (1/2)

Gas Chromatographig a common type of chromatography used in analytical chemistry for separating and analysing compounds tha
without decomposition.

Principle

Sample
injector
T regulated oven

1Z€

Thegasto be analysedflows through gaschromatographcolumndraggedby an inert
carriergas Thedifferent gasmoleculesinteract differently with the column,leadingto
Mass different durationto gotroughit. Asthe gasmoleculesexit the end of the column,they
spectrometer are detectedelectronically A gaschromatographycolumncanbe associatedo a mass

e Column: detector spectrometerto identify the different gasmolecules
He. No. H packed or
AATid open tubular
(capillary)

Examplesf gaschromatographydevicesfor consumerapplications

-

__________________ X

Y o7 - \'\\{\i\\ ,,/’/:\/(
o @\ A~

3 ﬁ/ AN\~
s N\ g

N2

e Y e Bl om S
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Miniaturized GasChromatography
TechnologyDescription (2/2)

-S4

A

w *SNEBE STFAOASYUY Lw [/ 2ai

PID/Chromatography VOC&manygases , p2i AYLIOGSR 68 &

w pb @SINER fAFTSGAYS
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Miniaturized GasChromatography
PatentedTechnology

* XX patent families focus on miniaturized gas chromatography in the study, including XX granted patents, XX pending patent applications and XX dead patent families.
* First patent applications on miniaturized gas chromatography were filed in 1988 by Company A (XXXX) and in 1990 by Company B (XXXX).

* Since 1995, there are XX patent applications per year on miniaturized gas chromatography, except in 2008 (Companies ...), 2012 (Companies ...) and 2013 (Companies ...). Company
C is a MEMS gas sensor pure play company created in XXXX on the basis of R&D results from Company A and Company B.

* Recent patent applications on miniaturized gas chromatography were filed by Company E and Company F. Since 2013, Company E filed XX patents and Company F XX patents. They
focus on & - - I gas chromatography devices.

* Main patent assignees that own patents on miniaturized gas chromatography are Companies ....
* Current players on the market for miniaturized gas chromatography are Companies ...
* Company G was acquired by Company H in 20XX. Company G sells process gas chromatograph using electromechanical gas detectors (XXX), mainly for analysis of natural gas,
total-Sulphur, dihydrogen, dioxygen, hydrocarbons and THT. In 20XX, Company H acquired Company | patents rights for a patent family on Miniaturised gas chromatograph and

injector for the same (XXX). This patent family has still granted patents in B 1

* Company J sells VOC gas analysis devices based on micro-gas chromatography for s s pemm g wpme o wg (XXX). Company J has XX patent families related to these devices

(XXX, granted patents in = O gus m n wae B o w0 B OES) and (XXX, granted patents in » # = = and pending
patent applicationsin® & ZlIndia).
* Company K commercializes various gas analysers integrating their = = = e - miniaturized gas chromatography systems. Their technology is

the outcome of the partnership between Company L and Company M.

* Company N sells micro-processed gas sensors (XXX) combining a micro gas chromatograph and mE e I. Company N has XX patent families in this segment.

/) Miniaturized Gas Sensor®atent Landscape Analysis | October 201
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Miniaturized MOS/CMOS/MISsasSensors A
Mappingof Main PatentAssignees A

The size of the logo is proportional to the
number of patent families of the

corresponding company in the country.
. H = Korea
&) BOSCH sensirion - 2 patent families
Y (N
A Europe p R

1 39+ patent familiej:j T A G

S

USA

58 patent families

—
/, Japan —
, %34 patent families =
. o,
[ o O EKnowmade © 2016 %
S
® S Taiwan
India 7} 49 patent families //N"ivf\_ 7 patent families
1 patent families . m : =
& MICRONAS . : F w— b
< MICRONAS v (f
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Miniaturized MOS/CMOS/MIS5asSensors
Most CitedPatents

Patent number Assignee English title
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Application
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Number of Age from i 5
Forward | Publication Date
Citations (Year)
110 10.0 11.0
99 16.0 6.2
u
]
|
|
| |
]
] [ |

* ExpectedExpirationDateis dependenton the accuracyand timelinessof the information providedby the patent offices Thisindicatormay changeat anytime without notice basedon new information receivedfrom

the patent offices No decisiorshouldbe madebasedsolelyonthisindicators
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Miniaturized MOS/CMOS/MIS5asSensors
GrantedPatents Near Expiration

Patent number

Assignee

English title

Current Legal

Status

Application
date

Expiration
date *

Number of
Forward
Citations

Average Number
of Forward
Citations / Year
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* ExpectedExpirationDateis dependenton the accuracyand timelinessof the information providedby the patent offices Thisindicatormay changeat anytime without noticebasedon newinformationreceivedfrom
the patentoffices No decisiorshouldbe madebasedsolelyon thisindicators
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Excel Database

with all patents analyzed in the report with technology segmentation

Thisdatabaseallows multi-criteria searchesand includespatent publication number, hyperlinksto the

O

original documents, priority date, title, abstract, patent assigneestechnologicalsegmentsand legal

sas Sensors for Consumer Applications Patent Landscape Analysis - October 2016
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Terms and Conditions of Sales

DEFINITIONS

“ A c c e p:tAdiondyewhich the Buyeracceptsthe terms and conditions of salein their entirety. It is

done by signingthe purchaseorder which mentions* herebyacceptKk n o w maTeérensasd Conditionsof

Sale”

“ B u y &ny Businessuser (i.e. any personactingin the courseof its businessactivities, for its business
needs)enteringinto the following generalconditionsto the exclusionof consumersactingin their personal
interests

“ Cont rPaacrttorhegsd r:iThe8edleron the one handandthe Buyeron the other hand

“1 nt e lPropectyt Rui agl h( t“ d "PnBahg)any rights held by the Sellerin its Products,including any
patents,trademarks registeredmodels,designscopyrights,inventions,commercialsecretsand know-how,

technicalinformation, companyor trading namesand any other intellectualproperty rights or similarin any
part of the world, notwithstandingthe fact that they havebeenregisteredor not andincludingany pending
registration of one of the abovementionedrights.

“ L i c eForshe reports and databases? different licensesare proposed Thebuyer hasto chooseone

license

1. Oneuserlicense asingleindividualat the companycanusethe report.

2. Multi userlicense the report can be usedby unlimited userswithin the company Subsidiariesre not

included

“ Pr o d Reportsdre establishedin PowerPointand deliveredon a PDFformat and the databasemay

includeExcefiles.

“ S e | Basedi’ SophiaAntipolis (Franceheadquarters) Knowmadeis a technologyintelligencecompany
specializedin the researchand analysisof scientific and technical information. We provide patent

landscapesndscientificstate of the art with highaddedvalueto businessesind researchlaboratories Our

intelligencedigestsplay a keyrole to define your innovationand developmentstrategy.

1. SCOPE
1.1 The ContractingPartiesundertake to observethe following general conditions when agreedby the

sentin writing to the Sellerwithin 8 daysof receiptof the Products For this purpose,the Buyeragreesto
producesufficientevidenceof suchdefects

2.6 Noreturn of Productsshallbe acceptedwithout prior informationto the Seller,evenin caseof delayed
delivery. Any Productreturned to the Sellerwithout providing prior information to the Selleras required
underarticle 2.5 shallremainatthe B u y eisk’ s

3. PRICEENVOICINGANDPAYMENT

3.1 Pricesare givenin the orders correspondingto eachProductsold on a unit basisor correspondingto
annualsubscriptions Theyare expressedo be inclusiveof all taxes The pricesmay be reevaluatedfrom
time to time. Theeffective priceis deemedto be the one applicableat the time of the order.

3.2 Paymentsdue by the Buyershall be sent by cheque payableto Knowmade PayPalor by electronic
transferto the following account

Banquepopulaire StLaurentdu Var CAP3000- Quartier du lac- 06700StLaurentdu Var

BICor SWIFTtode CCBPFRPPNCE

IBAN : FR7615607000636062145695126

To ensurethe payments,the Sellerreservesthe right to requestdown paymentsfrom the Buyer In this
case the needof down paymentswill be mentionedon the order.

3.3 Paymentis due by the Buyerto the Sellerwithin 30 daysfrom invoice date, exceptin the caseof a
particular written agreement If the Buyerfails to pay within this time and fails to contactthe Seller,the
latter shallbe entitled to invoiceinterestin arrearsbasedon the annualrate Refiof the «<BCEx» 7 points, in
accordancewith article L 441-6 of the FrenchCommercialCode Our publications(report, database tool...)
are deliveredonly after receptionof the payment

3.4 In the event of termination of the contract, or of misconduct,during the contract, the Sellerwill have
the right to invoiceat the stagein progressandto take legalactionfor damages

4. LIABILITIES
4.1 TheBuyeror any other individualor legalpersonactingon its behalf,beinga businessuserbuyingthe

Buyer and the Seller ANYADDITIONALDIFFERENQR CONFLICTINGERMSAND CONDITION®N ANY' productsfor its businessactivities,shallbe solelyresponsiblefor choosingthe Productsand for the useand
OTHEROCUMENTESSUEBYTHEBUYERTANYTIMEAREHEREBYBJECTEDDBYTHESELLERSHALL interpretations he makesof the documentsit purchasespf the results he obtains, and of the adviceand

BEWHOLLYNAPPLICABO® ANYSALEMADEHEREUNDERNDSHALINOTBEBINDINGN ANYWAYON
THESELLER

1.2 Thisagreementbecomesvalid and enforceablebetween the ContractingPartiesafter clear and non-
equivocalconsentby any duly authorized person representingthe Buyer For these purposes,the Buyer
accepts these conditions of saleswhen signingthe purchaseorder which mentions “ Ihereby accept
K n o w maTérensasd Conditionsof S a | Téidresultsin acceptanceby the Buyer

1.3 Ordersare deemedto be acceptedonly upon written acceptanceand confirmationby the Seller,within
[7 days]from the date of order, to be senteither by emailor to the B u y eaddiess In the absenceof any
confirmationin writing, ordersshallbe deemedto havebeenaccepted

2. MAILINGOFTHEPRODUCTS

2.1 Productsare sentby emailto the Buyer

- within [1] month from the order for Productsalreadyreleased or

- within a reasonabletime for Productsordered prior to their effective release In this case,the Sellershall
useits bestendeavoursto inform the Buyerof an indicativereleasedate and the evolution of the work in
progress

2.2 Someweeksprior to the releasedate the Sellercanproposea pre-releasediscountto the Buyer

The Sellershallby no meansbe responsiblefor any delayin respectof article 2.2 above,and includingin
caseswhere a new eventor accessto new contradictoryinformation would require for the analystextra
time to compute or comparethe datain order to enablethe Sellerto deliverahighquality Products

2.3 The mailing of the Product will occur only upon payment by the Buyer, in accordancewith the
conditionscontainedin article 3.

2.4 The mailing is operated through electronic meanseither by email via the salesdepartment If the
P r o d lectronis delivery format is defective, the Sellerundertakesto replaceit at no chargeto the
Buyerprovidedthat it is informed of the defectiveformatting within 90 daysfrom the date of the original
downloador receiptof the Product

2.5 The personreceivingthe Productson behalf of the Buyershallimmediately verify the quality of the
Productsand their conformity to the order. Anyclaimfor apparentdefectsor for non-conformity shallbe

(Q)KnowMade

actsit deducesthereof.

4.2 TheSellershallonly be liable for (i) direct and (ii) foreseeablepecuniaryloss,causedby the Productsor

arisingfrom a material breachof this agreement

4.31Inno eventshallthe Sellerbe liable for:

a) damagesof any kind, includingwithout limitation, incidentalor consequentialdamages(including,but

not limited to, damagesfor loss of profits, businessinterruption and loss of programsor information)
arisingout of the useof or inability to usethe S e | Iwebsite s the Products,or anyinformation provided
on the website, or in the Products

b) any claim attributable to errors, omissionsor other inaccuraciesin the Product or interpretations
thereof.

4.4 All the information containedin the Productshasbeen obtained from sourcesbelievedto be reliable

TheSellerdoesnot warrant the accuracy completenessadequacyor reliability of suchinformation, which
cannotbe guaranteedto be free from errors.

4.5 All the Productsthat the Sellersellsmay, upon prior notice to the Buyerfrom time to time be modified
by or substitutedwith similar Productsmeetingthe needsof the Buyer Thismodificationshallnot lead to

the liability of the Seller,providedthat the Sellerensuresthe substituted Productis similarto the Product
initially ordered

4.6 In the casewhere, after inspection, it is acknowledgedthat the Productscontain defects, the Seller
undertakesto replace the defective products as far as the suppliesallow and without indemnities or

compensationof any kind for labor costs, delays,loss causedor any other reason The replacementis
guaranteedfor a maximumof two months startingfrom the deliverydate. Anyreplacementis excludedfor

anyeventassetout in article 5 below.

4.7 Thedeadlinesthat the Selleris askedto state for the mailingof the Productsare givenfor information
only and are not guaranteed If suchdeadlinesare not met, it shallnot leadto anydamagesor cancellation
of the orders, exceptfor non-acceptabledelaysexceeding[4] months from the stated deadline, without

information from the Seller In suchcaseonly, the Buyershallbe entitled to askfor a reimbursementof its

first down paymentto the exclusionof anyfurther damages

4.8 The Sellerdoes not make any warranties, expressor implied, including, without limitation, those of

saleabilityand fitnessfor a particular purpose,with respectto the Products Althoughthe Sellershalltake
reasonable steps to screen Products for infection of viruses, worms, Trojan horses or other codes
containingcontaminatingor destructivepropertiesbefore makingthe Productsavailable the Sellercannot
guaranteethat any Productwill be free from infection.

5. FORCMAJEURE

TheSellershallnot be liable for any delayin performancedirectly or indirectly causedby or resultingfrom
acts of nature, fire, flood, accident, riot, war, government intervention, embargoes, strikes, labor
difficulties, equipmentfailure, late deliveriesby suppliersor other difficultieswhich are beyondthe control,
andnot the fault of the Seller

6. PROTECTIOOFTHE 9 [ [ IPRv Q{

6.1 All the IPRattachedto the Productsare and remainthe property of the Sellerand are protected under
Frenchandinternational copyrightlaw and conventions

6.2 The Buyeragreednot to disclose,copy, reproduce,redistribute, resell or publishthe Product,or any
part of it to anyother party other than employeesof its company TheBuyershallhavethe right to usethe
Productssolelyfor its own internal information purposes In particular, the Buyershalltherefore not use
the Productfor purposessuchas

- Information storageandretrieval systems

- Recordingsindre-transmittals over any network (includinganylocalareanetwork),

- usein anytimesharing,servicebureau,bulletin board or similararrangementor publicdisplay

- Postingany Productto anyother online service(includingbulletin boardsor the Internet);

- Licensingleasing,selling,offering for saleor assigninghe Product

6.3 The Buyershallbe solelyresponsibletowardsthe Sellerof all infringementsof this obligation, whether
this infringementcomesfrom its employeesor any personto whom the Buyerhas sent the Productsand
shall personally take care of any related proceedings,and the Buyer shall bear related financial
consequencedn their entirety.

6.4 TheBuyershalldefine within its companypoint of contactfor the needsof the contract Thispersonwill
be the recipientof eachnew report in PDFormat. Thispersonshallalsobe responsiblefor respectof the
copyrightsandwill guarantythat the Productsare not disseminatedout of the company

7. TERMINATION

7.1 If the Buyercancelsthe order in whole or in part or postponesthe date of mailing, the Buyershall
indemnifythe Sellerfor the entire coststhat havebeenincurredasat the date of notification by the Buyer
of suchdelay or cancellation Thismay also apply for any other direct or indirect consequentiallossthat
may be borne by the Seller,following this decision

7.2 In the event of breachby one Partyunder these conditionsor the order, the non-breachingParty may
senda notification to the other by recordeddeliveryletter upon which, after a period of thirty (30) days
without solvingthe problem, the non-breachingParty shallbe entitled to terminate all the pendingorders,
without beingliable for anycompensation

8. MISCELLANEOUS

All the provisionsof these Termsand Conditionsare for the benefit of the Selleritself, but also for its
licensors employeesand agents Eachof them is entitled to assertand enforcethose provisionsagainstthe
Buyer

Anynoticesunder these Termsand Conditionsshallbe givenin writing. Theyshallbe effectiveupon receipt
by the other Party.

The Sellermay, from time to time, update these Termsand Conditionsand the Buyer,is deemedto have
acceptedthe latest versionof these terms and conditions,providedthey have beencommunicatedto him
in duetime.

9. GOVERNINGAWANDJURISDICTION

9.1 Anydisputearisingout or linkedto theseTermsand Conditionsor to any contract(orders)enteredinto
in applicationof these Termsand Conditionsshall be settled by the FrenchCommercialCourtsof Grasse,
which shallhaveexclusivgurisdictionupon suchissues

9.2 Frenchlaw shallgovernthe relation betweenthe Buyerand the Seller,in accordancewith these Terms
and Conditions
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