
Pichler Karl (lTC)
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Frcm: Pichler Karl(lTC)
Sent Thursday, February 08,2001 4:28PM
To: Frischknecht Kyle (lTC)
Cc: Proulx George (lTC); Pakbaz Hash (lTC)
Subiect RE: Meeting with D-r. John Affinito

HiKyle,

YES, ! believe there may be a combination technique with spin-coating that I believe should work (also discussed at FED
and I have been considering filing a patent for a long time - lack of time). Spin-, roll- or whatever-@at, cross-linUcure and
then sputter the dielectric banier through a mask over the OLED area only, i.e. leave the contact pads, scribe lines, etc.
free from the banier and then stick the whole thing in, for example, a plasma asher and ash-off the organic where there is
no dielec{ric banier film. I have a patent from CDT-time (for a completely different purpose) that shows that just a few (say
around 10 or more Angstroms) of good sputtered dielecüic (e.g. AlOx) act as a perfectly good oxygen plasma ash banier.
Altematively, I have been thinking if we could deposit the organic liquid layer (via flash-evaporation, spin- or roll-coat or
whatever) and then do the W cross-linking through a mask. The idea is that after this we may be able (don't know if this
yill work, never tried) to thermatly evaporate or somehow spray/uvash off the non+ross-linked molecular organic ftlm and
hen sputter the dielectric also thiough a mask or altematively make the contacts first and then sputter the dielectric. In

addition, the non-cross-linked organic may be volatile enough so laser ablation becomes perfectly feasible - not sure. This
may also have the advantage that the mask-cross-linking should provide a smooth hansition ftom the regions with to those
without the organic layer (instead of a sharper step).
These are alljust'undeveloped' ideas withouth really having thought through them in detail to spot serious botüenecks and
certainly I have not done any practical fials whatsoever (other than the thin oxide as ash banier).
Just a dote: the reason why I was originally thinking of spinning the layer was that this oould very easily added on to e.g. a
Satella via a separate spin-chamber without the need to custorn-build a flash-evaporator for the organic.

I am looking fonrard to keep this discussion rolling.
Charlie

-Orpinal 
Message-

From: Fdschknecht Kyle (lTC)
Sent Thursday,February08,2001 11:26PM
fo: Pichler Karl (!TC)
Cc: Proulx George (lTC)
Subiecfi RE: Meeting with Dr. John Afinito

HiCharlie:

I have also previously considered spin coating the acrylate layer; however, I haven't yet thought up a reasonable
method for keeping the electrical pins free of the coating. Perbrming a subsequent laser ablation seems less than
optimum. I anticipäte that vapor deposition through a shadow mask will keep the pins free of the coating; therefore, I

häve been quite partialto thevapordeposition method. Also, I am not too sure if scribing through the multilayer is a
good idea;therefore, I anticipate that masking the area brthe scribe lines willbe a good practice. Obviously,
photolithography afrer cathode deposition (foi a "lift-off'technique) doesn't look very promising. Although there will
bertalnty de many equipment issues with PML, it very well may be that vapor deposition throu§h a shadow mask is the
easiest method for producing an aray of small displays on a large plate of glass. lf you are really opposed to the
vapor/mask method, I gues§v,rie could'consider printing techniques (Screen/lnkjet), but when you get down to the
details, these methods will have their respective equipment issues as well. Any thoughts on masking for spin coating?

Kyle

---Original Message-
From: Pichler Karl (lTC)
Senü Thusday, February 08, 2(X)1 1:28 AM
To: Proulx George (]TC); 'Guenther Ewald'; Antonaadis Homer (lTC): Pakbaz Hash (lTC); Frisdrknecht Kyte (lTC); Larson Otto (lTC);

Allemand Pierrc-Marc (lTC); Cumpston Brian (lTC);'ZT - \Mrttnann Crsorg'; 'ZT - Stoessel Matthaas'
Subject RE: Meeting with Dr. John Affinito

Hiall,
Just a smal and CONFIDENTIAL point to be aware of in the future should we need it:
\Mrile working with PML encapsulation at FED (eMagin) I and others there discussed and stressed that LML, i.e.
spinning iri inert conditions a carefully outgased cross-linkable solution onto the 8'wafers with subsequent cross-
fiäfing änd banier layer sputtering stiouldbe perfectly feasible and avoid many equipment issues witn pUU. t Oo
not know if this was actually Sied there after I left and/or if a patent was filed. These discussions happened
probably fom around mid 1999 onwards.
Charlie

--{tiginal Messagc-
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lntellectua! Property Deparünent (lPD)
4900 Old lronsldes Drive, MIS 503
Santa Clara, CA 95054
phone +1-732-321-3026
lax +1-732-321.3;011
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an employee of a German legal enw @.9. Siernens AG)
an employee of a non-German enw @.9. Siernens

Automotive Coeordtion or Siemans Canada Limited)
lf you a]l not surr, contact IPD at +l-732-321-3026

Full Name : Kerl PICHLER
Home Address     
SantaClara. CA9l050
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an employee of a German legal entity (e.9. Siemens AG)
an employee of e non-German entity (e.9. Srbrnens
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San Jose. CA 95134
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Fax 408 456 4305 Fax
Email karl.oichlc@osranos.eom Email

Srgnature

Date

4. Purpose(s), and likely field(s) of use of this invehtion

5. ls this invention still secret within Saemens? YES El NO E
Do you soon plan to make the invention intomatlon available outsirle of Siemens? YES E NO B

Based on your answe, to Question #5, explain when and how this invention was/will be made available to someone outside of
Siemens (e.9. trade show at location/date, customer pres€ntation at company/location/attendees/date, supplier prototyping by
company/date, included in product brochure or advertisement in publication/date, industry technical symposium paper
presented place/date, etc) _
6. Where is thas invention descdbed? List all documents containing aspecls of this invention (e.9. engineer notebook

date/page, anternal status report, test logs, physical prototypes, customer presentation, etc) Karl Pichler laboratorv
Lab Book # 7'-oacesT &9.

7. What date do you recall creating this invention? Have been 'carwine around'part of the invention for a lons time (>l vear):

fiist wrinen d€scription in internal e-mail dated Feb 8.2001 to Kvle Frischknecht.
whendoyourecallfirstexplainingthiSinventiontoawitneSswho.snotalsoaco.inventor?@
the invention)
Who was those witness(es)?
Has this invention been prototyped or tested yet? lf so, when, where, by who? What wBre the results? @§gg
antemallv I am c€rtain and outside our complrnv - I am not aware of anvbodv who tried it and/or anv prior art: lmoortant notc: I

conceived a sienificant oart of this invention. namelv ink-iet orintins. of the Uv+urable liquid orior to the dielecüic deposition on
Ausust 14. 2«)l and did nor tell anvbodv about it: I did some orior art seachinc to check UV-curable liquid ink-jst orinting. Ollv
when I sat down to write this invention disclosure and looked uo old e-mails (that to Kvle Frischknecht on Feb E.2001). I realized that

in fact Kvle was thinkine about ink.iet (or screen printins) of the PML UV-curable liquid plus other oarts of the invention himself
also: see attached e-mail conversation.

8. I have E have not E attached _ number of additional sheets to better describe this invention.

9. ldentify all non-Siemens companies that may an the future benefit ftom the use of this invention through a lacense.
Potentiallv a huee rangc of companies. notablv all those workins in üe lield of Oreanic Lieht-Eminine Deviccs (OLEDS): cunent
count wetl over 100 companies worldwade. essentaallv almost all display manufacturinq companaes olus s€veral others enterinc thc
displav manufacturinc field as newcomers (US. Japan. Europe. Taiwan. Soulh Korea- China etc.): anybody seekine to direct-
encapsulate OLEDs (see below for furthcr desctiotion),

10. Was this invention developed under, or quoted for, a customer contract? YES E NO I
Was it developed under a govemment contracl? YES E NO El
lf yes to either, please give contracl name and number, and further explain the situataon -$

IF THE ANSWERS TO ANY OF THESE QUESTIONS CHANGE BEFORE THIS INVENTION IS FILED AS A
PATENT APPLICATION WTH THE GOVERNIIiENT, 

'tiAKE 
SURE TO SEND AN UPDATE TO SIEMENS IPD.

11. WTNESSEDAND UNDERSTOOD BY:

Signatur€ Company Name

THIS INVENNON OISCLOSURE IS SIEi'IENS PROPRIETARY INFORMATION, AND IS CONFIDENTIAL.
THIS DISCLOSURE, AND ITS SUBJECT MATTER, MAY NOT BE DISCLOSED IN WHOLE OR !N PART TO

ANYONE OUTSIDE OF SIEMENS EXCEPT AS APPROVED UNDER SIEMENS CORPORATE PROCEDURES
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INSTRUCTION .,N HOW TO USE THIS INVENTION D!or.;LOSURE
General

o PLEASE TYPE OR PRINT CLEARLY. Answer allquestions. Use N/A when not applicable.

. Sign and date each page in ink.
Sign and date allattached additional sheets, diagrams, photographs, etc
Please provide all of your given names in ful| in sections 2 and 3. When there are more than two inventors,
use another form and complete and sign items 1,2, 3 and 10 on the extra forms.

. Every page of the form and accompanying papers should bear the signature of a witness and the date of
his/her signing. The witness should have read the forms and attached papers, and should understand the
invention before witnessing. The witness should have a technical background related to the invention, to
reduce the chances that someone can later challenge his/her ability to have understood the invention.

o A co-inventor should not the witness. lf you have a choice of several qualified witnesses, choose the
witness you believe is most likely to still be a Siemens employee available in this country if a question
@mes up several years from now. That means you should avoid having a co.op student, contract engineer,
or a retiring engineer serve as your witness.

Detailed Descriotion

o The description you provide may serve as the basis for a patent application. Therefore, be as complete and
as accurate as possible.'Attactr pages as necessary, using the following checklist as a guide for content.

. Absüacf:
ln one or two sentences, briefly describe what your lnvention does and how it is used,
e.9., " A voltag+controlled oscillator (VCO) has its period controlled by a current provided by a cunent
source. The cunent is proportional to the reciprocalof a control signal so that the VCO frequency is
directly proportionalto the control signal.'

. Backgroundlnformation:
\Mrat is the function of your invention?
\Mtat is the problem solved by your invention?
How was the function of your invention performed by any prior systems, either a competito/s or ours?
What are the disadvantages of these prior systems?
What are the advantages of your invention over them?

. Details:
Describe in detail the structural and funclional operataon of your invention. Use drawings and graphs
where they would be helpful. Give specifc details, not just general information.
Point out things such as what improvements your invention incorporates, or how and why it achieves
superior performance (if you know why).
Are there altemative methods or different structural embodiments of your invention?
Can the general idea or technique of your invention be extended to other related fields? Hou/?
\Mrich features are believed to be nevr'?
Describe how you best envision your invention being put to use.

Related Art

Attach a copy (or bibliographic citation) of all publications, patents, etc. that you know about which relate to your
invention, and which you think might be important to consider in understanding how your invention differs from prior
work.

Potential Licensino Oooortunilies

Please identify, in relation to item 9, all companies that are not a part of Siemens and may benefit, in the future, from
the use of this invention. This will be helpful in identifying potential licensing opportunilies for this invention.

REi'ETi'BER TO UPDATE THE lPD IF ANY OF TI{E INFOR]i'ATION YOU PROVIDED CHANGES.

! Yes, I promise I will update the Siemens lntellectual Proper§ Department (lPD)
if any of the information l've provided changes

THIS INVENTION DISCLOSURE IS SIEMENS PROPRIETARY INFORMATION, AND IS CONFIDENTIAL.
THIS DISCLOSURE, AND lTS SUBJECT MATTER, MAY NOT BE DISCLOSED IN WHOLE OR IN PART TO

ANYONE OUTSIDE OF SIEi,IENS EXCEPT AS APPROVED UNDER SIEIUENS CORPORATE PROCEDURES

Pictiva EX2029-p. 4 
Samsung v Pictiva 

IPR2024-01223



SUPPLETIIENTAL SHEET
FOR INVENTION DISCLOSURE

Page of

ABSTRACT:

A manufacturing method for the direct encapsulation of OLED devices that encapsulates the sensitive active light-
emitting OLED area with at least one encapsulation layer directly over and in contact with the OLED layers but
which leaves other, non-light-emitting, areas of the display free of said encapsulation layer.\

BACKGROI.JND:

Presently, OLEDs are typically developed or fabricated on large sheets of glass with several or tens or even in
excess of 100 displays per sheet and, once the OLED fabrication on the sheet of glass is finished, the OLED is
encapsulated with a second piece of glass or a metal cap, typically with a cavity between the OLED glass and the
encapsulation part; said cavity typically holds a getter materials that absorbs or adsorbs residual oxygen and in
particular moisture in the package and oxygen and moisture that penetrate into the display package subsequent to
encapsulation, typically done by bonding the two pieces together with an epoxy adhesive. After this process the
glass, now encapsulated with getter and a second glass or metal cap, is scribed and broken into the individual
displays. This encapsulation process is very difficult to manufacture with high yield and reliability, time-consuming
(for example the epoxy glue dispense), is very costly (the getter material and the cover glass or metal cap) and adds

to the thickness and weight of the overall display.

To get around these problems, various research groups and companies have been developing so-called 'direct
encapsulation ' methods. One of these as Polymer-Multi-Layer (PML) technology, deposits at
least one layer the whole display glass, said layer is then UV-cured,
followed by the sputtered metal-oxide or generally a dielectic layer. This process

may be repeated, to yield largety impermeable banier layers and to avoid e.g. external particle/dirt-induced pinholes
in said encapsulation layer. The problem with the prior art using these approaches is, that only parts of these

displays, essentially the active light-emitting OLED area, must be encapsulated against the ingress of e.g. oxygen
and moisture but other parts of the display should be kept exposed, for example the conüact pads at which the display
is connected to external driver circuitry, power supply, etc. ln the PML technology for example, a problem arises
with the presence of one or more of the direct-encapsulation layers over areas where encapsulation is not required
and/or detrimental, such as over the contact pads.

Alternative techniques known in the prior art are to deposit for example 'Parylene' layer or a polysiloxane layer but
these techniques also have the problem as the PML technology described above. Alternatively, a dielectric layer
such as SiOx, SiNx, SiOxNy, etc. can be deposited over the OLED for direct encapsulation. This direct dielectric
layer encapsulation, in-turn is susceptible to pin-holes and although the deposition (e.g. by sputtering) can be done

through masks to block areas over which the encapsulation layer is not desired, this causes additional processing and

reliability problems associated with for example the sputter-deposition through masks.

The present invention gets around problems of the prior art by providing processes for an improved direct-
encapsulation of OLED devices.

DESCNPTION OF THE INVENTION:

GENERAL (for all aspects of the invention and embodiments that follow below):

OLED can be typical OLED made on piece of glass with first ITO as first electrode (anode), then OLED layers, then
top electrode (cathode); bottom-emitting through glass.

Alternatively, the electrodes can be reversed (cathode at bottom and anode at top).

Alternatively, the OLED can be topemitting (substrate is opaque, emitting through transparent top electrode); both
anode top and cathode bottom and reverse can be used.

Can be used with OLEDs on glass, quartz, metal, plastic foils, metal foils, etc.

lnvento/s Signature: Witness' Signature:

Date: Date:

THIS INVENTION DISCLOSURE !S SIEMENS PROPRIETARY INFORMATION, ANO IS CONFIDENTIAL.
THIS DISCLOSURE, AND lTS SUBJECT ]I'IATTER, MAY NOT BE DISCLOSED !N WHOLE OR !N PART TO

ANYONE OUTSIOE OF SIEi,IENS EXCEPT AS APPROVED UNDER SIEMENS CORPORATE PROCEDURES
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or other plasma-enhanced deposition methods. t- »tu,c(Ayar *rirlL%Tä
/ ,t orr\\ry)

SUPPLEMENTAL SHEET
FOR INVENTION DISCLOSURE

Page of-

Can be used for active matrix, passive matrix, segmented, alpha-numeric or backlight OLED displays or any
combinations thereof or generally any OLED light source or display.

The organic layers used in the invention are generally known in the prior art, e.g. the PML prior art and the UV-
curable monomer and monomer mixes (generally UV-curable compositions); could also be Parylene coatings or
other organic coatings that can be deposited in any suitable manner on the OLED without damaging it. Generally
organic layers that are carefully outgased to remove oxygen, moisture and any other reactive mobile species that
coat the OLED substrate largely conformally. UV+urable materialS are widely known in the prior art (see PML
patent literature, see UV-curable printing inks in e.g. www.markem.com or www.vanet.hitachi.cojp. or D. J . Hayes
et al, Joumal of the SID, Vol 9/1,2001 or Hue P. Le, The Society for Imaging Sciences and Technology,Yol42,
Nol, Janffeb 1998).

Note added on Oct 14,2001: could also be electron-beam or thermal cure epoxy.

The barrier layer of the invention is typically a dielectric such as a SiOx, AlOx, SiNx, AlNx, SiOxNy, ITO, ZnOx,
Al-doped ZnOx, etc. - generally any high banier dielectrics (or conductive oxides).

In cases in which the fabricated display is bottom-emitting (through the substrate) and the encapsulation does not
have to be transparent, metal films or non-transparent or colored dielecric films can be used as the barrier layer.

The deposition of the barrier layer can be any suitable method known in the prior art to deposit dielectric layers, e.g.
sputtering or reactive sputtering (DC, AC, pulsed, combinations thereof, etc.). Evaporation of such dielectrics
(resistive heating or electron-beam) or metal films is possible also and so are ion-beam assisted deposition

CLAIMS (aspects of the invention. embodiments: please note that for all of the below-mentioned it is understood
that there can be several sequences (multi-layers) oforeanic + barrier laver):

l. A process for directly encapsulating a multitude of OLED devices fabricated on an undevided substrate ö.
sheet (can be foil) by putting the encapsulation layer directly (in contact with) on the top-most layer of the W tf
to-be encapsulated OLED displays and by using a combination of at least one organic layer and at leasl one psoocgJ
inorganic barrier layer whereby said organic layer is deposited / condensed on the OLED substrate in the t bvv-r
form of an unpatterned liquid film; whereby: the unpatterned liquid film is cross-linked in a patterned /öf
manner, non-cross-linked areas are subsequently removed, followed by the deposition, in a patterned
manner, of a barrier layer over at least part of the layer covered with the cross-linked organic layer.

2. As ctaim I whereby flash evaporation is used to deposit the organic laler (as in PML technology of the
prior art). '

3. As claim I whereby dip-, roll-, blade-coating is used to deposit the organic layer.

4. As claim I whereby spin-coating is used to deposit the organic layer.

5. As claim I whereby evaporation is used to deposit the organic layer.

6. As claim I whereby cross-linking of the organic in a patterned manner is achieved by UV flood-exposwe
through a mask with the mask being less than 5 and preferably less than I and bener still less than 0.5 mm
away from the OLED substrate.

7. As claim I whereby cross-linking of the organic in a patterned manner is achieved by selective UV
exposure through an optical panerning system such as a projection exposure system.

8. As claim I whereby cross-linking of the organic in a patterned manner is achieved by selective UV
exposure with a UV-beam scanning system.

9. As claim I whereby the non-exposed areas (non+ross-linked) are removed by thermal evaporation (heating
the substrate); can be short higher temperature pulse (e.g. by putting the OLED plate onto hoplate).

lnventor's Signature:

Date:

THIS INVENTION DISCLOSURE IS SIE]IiENS PROPRIETARY INFORi'ANON, AND !S CONFIDENTTAL.
THIS DISCLOSURE, AND ITS SUBJECT MATTER, ]I,IAY NOT BE DISCLOSED !N WHOLE OR IN PART TO

ANYONE OUTSIDE OF SIEMENS EXCEPT AS APPROVED UNDER SIEMENS CORPORATE PROCEDURES

\nt- fass OtZ

/orn".

\Mtness' Signature:

Date:
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18.

t9.

20.

21.

. ')2.

SUPPLEilENTALSHEET Page_of_
FOR INVENTION DISCLOSURE

10. As claim I whereby the non-exposed areas (non-cross-linked) are removed by pumping in vacuum.

I l. Combination of claim 9 and 10.

12. As claim I whereby the non-exposed areas (non-cross-linked) are removed by immersion in rinse-tank
(washing off), spray-rinsing, ultra-sonicing (dry or wet ultra-sonic), mega-sonic (dry or wet); combination
of dry ultra-sonic or mega-sonic in vacuum. Note added on October 14,20Ol: should use the word liquid
instead of wet.

13. As claim I whereby the removal of the non-cross-linked areas of the organic layer is assisted by a plasma
process (even if this removes also some of the cross-linked area as long as the rate for the removal of the
non-cross-linked material is larger than that for the cross-linked material).

14. As claim I whereby the barrier layer (materials and deposition methods see above) is sputtered through a

shadow mask over the area of UV-cured organic. Note added on October 14, 2001: maybe we should add:
barrier is dielectric; alternative barrier is metal or alloy.

t5. As claim 14 whereby the banier layer is slightly larger in x and y to cover also the edges of the organic
layer. Note (for the description of the invention): we should state somewhere that because of optical
effects the Uv-exposed organic is likely not to have a sharp step (e.g. a rounüsloped profile instead) and

this is advantageous when deposiling the barrier layer on top to assure good side-step coverage.

16. As claim I whereby the process is used to encapsulate only the organic light-emissive areas (e.g. pixels) of
the display and all contact pads anüor auxiliary encapsulation areas (e.g. for secondary encapsulation)
and/or scribeöreak areas are left free from the organic layer and the barrier layer.

7. New independent claim: As claim I but this time the organic is deposited and cured (if necessary) ALL
OVER and only the banier layer is deposited in a patterned manner, said panerned barrier layer also then

acts as an etch stop to remove the organic over unwanted areas (i.e. the areas where the batrier layer is not
deposited).

For claim l7 we can use all organic layer deposition methods as in claim I plus additional ones, namely:

As claim l7 whereby evaporation of one or more reactive organic molecules is used to deposit the organic
layer, said reactive organic molecules forming a condensed conformal film on the substrate.

As claim l7 whereby the methods is as the 'Parylene' coating technology known in the prior art.

As claim l7 whereby the organic deposition is a plasma-assisted organic material deposition method.

As claim l7 whereby the organic that is subsequently not coated with the barrier is removed by an etching
step.

23. As claim22 whereby the etching is a chemical (dry or wet) etch process suitable to remove the organic.

24. As claim22 whereby the etching is a plasma-assisted etch process suitable to remove the organic.

25. As claim22 whereby the etching plasma contains oxygen.

26. As claim22 whereby reactive ion-etching is used.

27. As claim22 whereby anisotropic reactive ion-etching is used.

28. New independent claim: As claim I and 17 but now the organic itself is already during the deposition (by

nature of the deposition process itself) deposited in a patterned manner, then curing of the organic (if
necessary as e.g. for the UV-curable organics) then patterned deposition of the barrier, no need to remove
e.g. non-UV-cured organic. Note added on Octobbr 14, 2001: we need to make sure to write this broad in
the sense that any printing technique suitable for printing the organic layer of the invention is used; ink-jet
or screen-printing @elow) are only preferred.

29. As claim 28 whereby the organic is deposited through a shadow mask using methods as described for
claims I and 17.

lnvento/s Signature:

Date:

Witness' Si§nature:

Date:
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30. As claim 28 whereby the organic is printed, in particular using screen-printing or ink-jet printing.

31. Any of the preceeding claims: all encapsulation process steps in inert atmosphere (reduced oxygen, ozone,
other reactive gases and in particular moisture.

32. As claim 3l but only the first organic layer + first barrier layer 'dyad' in inert atmosphere.

33. As claim 3l but only the first organic layer in inert atmosphere.

34. Independent claim (?) based on ALL preceeding claims: ... whereby said OLED sheet with the
encapsulation of the invention is encapsulated with a secondary encapsulation layer for additional
encapsulation and/or mechanical protection.

35. As 34 whereby this is laminating or glueing a plastic or meüal or,lstal+plastic foil or thin glass or thicker
(rigid) glass or metal sheet over said OLED display sheet. Note: added on October l, 2001: with or
without a space between the OLED sheet/foil and the cover (= 2nd encapsulation) sheet/foil.

36. Finishing all off by singulation of the display (scribe and break) - may not be necessary.

37. As claims 34 -36 but where the secondary encapsulation is done after singulation.

38.

One such example is shown in figure l: attach Penang VDOT mask drawing with all layers.

Show banier over the edge of the display

Material added on October 14,2001(see lab book 07, page l2):

This goes on somewhere after the independent claim 28 and its dependent claims and this section could be the basis
for another independent claim, namely:

As e.g. claim 28 but instead of directly printing the organic using e.g. screen-printing or ink-jet printing the OLED is
covered with a mask which is in direct contact with the OLED and the organic (e.g. the UV cure epoxy) is then
dispensed, squashed, rolled, blade coated, dropped into, sprayed onto, etc. the mask openings and then the cure
happens; after the cure the mask is removed and the OLED encapsulation (i.e. with the barrier film deposition
continues); said mask to confine the organic has openings over the area where the encapsulation on the OLED needs

to happen. Said mask could be a film laminated to the OLED or a mask pressed or pushed or clamped etc. to the
OLED. The cure of the organic while the mask (to confine the organic) is there could be a multi-step cure, e.g.
partical cure, remove the mask and then complete the cure. Said mask could be a multi-use mask or a one-off(e.9.
in the case of a lamination) that then gets thrown away. Said mask could be a metal, ceramic or plastic foil or sheet;
could in particular be a PTFE (Teflon) or a poly-siloxane-type material (e.g. polydimethylsiloxane such as often
used for soft lithography) or generally any material that does not stick to the OLED (too much to cause damage or
delaminate OLED material from the OLED glass when the mask is removed) and a material to which the
encapsulation organic does not stick to well so that the mask removal after encapsulation organic deposition and
cure (complete or partial) does not remove encapsulation organic. ...... but the mask is such that it can be brought
in contact with the OLED sufficiently well so that the encapsulation organic is confined over the desired areas and
does not seep under the areas where the encapsulation organic is not desired (e.g. contact pads etc.). Said mask is
some sort of a 'stamp-mask'. See figure 4 below for a brief description of this concept. This concept is in
particular useful for liquid encapsulation organics (see PML).

cüt o
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&a(
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INSTRUCTION -.. HOW TO USE THIS INVENTION D . OSURE
General

o PLEASE TYPE OR PRINT CLEARLY. Answer all qrcstions. Use l,l/A when not applicable.

o Sign and date eadt page in ink.
Sign and date allattached additional sheet§, diagrams. photographs, 6tc
Please provide all of your given names in full in sections 2 and 3. When there are more than tuo inventors,

use anotherform and complete and sign items '1,2, 3 and 10 on the extra forms.

. Every page of the form and accompanying papers should bearthe signature of a witness and the date of
hisltrer signing. The wiüress should have read the brms and attacfied papeß, and should understand the

invention bebre witnessing. The witness should have a tecfinica! background related to the invention, to
reduce the drances that someone can later dlallenge his/trer ability to have understood the invention.

o A co-inventor should not the witness. lf you have a ctroice of several qualified witnesses, choose the
wihess you believe is most likety to still be a Sisnens employee available in this country if a question

oomes up severat years ftom now. That means you should avoid having a ooop student, contract engineer,
or a retiring engineer seile as yourwitness.

Detailed Descriotion

o The desoiption you provide may Berve as the basis br a patent appliration. Therebre, be as complete and

as accumte as possible. Attacfi pages as necessary, using the fullowing cfiecklist as a guide br content.

. Absüad:
ln one or two sentences, bde0y describe what your lnvention does and how it is used,
e.9.. 'A voltagffiontrolled oscillator (VCO) has iB pedod confolled by a cunent provided by a cunent
souroe. The cunent is proportionalto the reciprccalof a contol signal so that the VCO fiequency is
diredly poportionalto the control signal.'

. Bad<gtoudlnformatim:
\Mat is the funciion of your invention?
lMrat is the problem sohed by your invention?
Hour was the func-tion of your invention performed by any prior systems, either a competitot's or ours?
\Mrat are the disadvantages of these prior systems?
Wrat are the advantages of your invention over them?

. Deüails;:
. Describe in detail the strucdural and funciionaloperation of your invention. Use dranings and graphs
where they would be helpful. Give spedftc details, not just general infurmation.
Point out things sucfr as wtrat improvements your invention incorporates, or how and why it achieves
supedor perfomance (if you know wtty).
Are there altemative methods or difierent stuctural embodiments of your invention?
Can the general idea or technique of your invention be extended to other related felds? Hovr'?

Whidt features arc believed to be neW?
Describe how you best envision your invention being put to use.

Related Art

Attacfr a copy (or bibliographic qlation) of all publications, pdents, etc. that you know about wttich relate to your
invention, and which yor think might be amportant to consider in underslanding hour your invention differs fom pdor

work.

Potential Uensino Oooortunities

Please adentiff, in retation to ilem 9, all companies that are not a pail of Siemens and may benefit, in the frrture, ftom
the use of this invention. This will be helpful in identifiing potential licensing opportunities for this invention.

REMEMBER TO UPDATE THE IPD tF ANY OF THE INFORMANON YOU PROVIDED CHANGES.

E Yes, I promise ! witl update the Siemens Intellectual
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ABSTRACT: 3-9IZO/
A manufacoring method for the direct encapsulation of OLED devices that encapsulates the sensitive active ,r*r!
emitting OLED area with at least one encapsulation layer dhectly over and in contactwith the OLED layers but
which leaves other, non-light-emitting, areas of the display fr,ee of said encapsulation layer.\

BAcKcRo,Np: ti;llr[::Zig:
Presently, oLEDs are spically developed or fabricarcd on large shees of glass with several o, t*rFr* -Clr l yt WefolL
excess of tOO displays iä" Oä and, once rhe OLED AUrication on the sheet of glass is finishe4 the OLED is .l H €, 4Ä'.2 la7
encapsulated with a second piece of glass or a metal cap, typically with a cavity between the OLED glass and t" \V . §f, " t; '
encapsulation part; said cavity tlpically holds a getter mat€rials that absorbs or adsorbs residual orygen and in -rl§)' - 

k
particular moisore in the package and orygen and moisturö that penetrate into the display packagc subsequent to 

-.-qr§A'encapsulatioq tpically done by bonding the nno pieces together with an epo:cy adhesive. After this process the /
glass, now encapsulated with getter and a second glass or meial cap, is scribed and broken into the individual
displays. This e,lrcapsulation process is very difficult to manufacture with high yield and reliability, tirne-consuming
(for example the epo:ry glue dispense), is very costly (the getter material and the cover glass or metal cap) and adds - r a,fAfif

I"T,T:::H;,:fl:iH##l';,andcompanieshavebeendeveropingso*ared.direcr q*<ü:f'
encapsulation'methods. One of these techniques, known as Polyner-Multi-Layer@ML) technolory, deposits ut t Y-^*&§T^-.:
least one layer of a UV-curable organic liquid material over the whole {splay glass, said layer is then UV-cure4 .9 

----------------ro 

.\Y'
followed uy Oe aeposition of a bafoer hyL r.g. a spuuerca@-xilbi Äärotiv.. dieiectric layer. This process Si§)§
may be rcpeate4 to yield largely impermeable barrier laycrs and to Cvoid e.g. e:ctomal particle/dirt-induced pinholes
in said encrysulation layer. lhe proble,ln with the prior art using these approaches is,'that only parts of these

displays, essentially the active light-emiring OLED are4 must be encapsulated against the ingress of e.g. olrygen
and moisture but other parts of the display should be kept expose4 for example the contact pads at which the display
is connected to externd driver circuitry, powtr supply, etc. In üre PML technolory for example, a problem arises
with the presence of one or mone ofthe direct-encapsulation layers over areas where encapsulation is not required
and/ordetrimental,suchasoverthecontactpads. -fi[,] dunaf. +t Sc.n5g trV-aS.

Alternative techniques known in the prior art ar€ to deposit for exarrple 'Parylene' layer or a polysiloxane layer but
these techniques also have the problem as the PML technolory described above. Alternatively, a dielectric layer 

-such as SiO:q SiNf SiO:rNy, etc. can be deposited over the OLED for direct e,ncapsulation. This direct dielectic
layer encapsulation, in-tum is susceptible to pin-holes and although the deposition (e.g.by spuüering) can be done

through masks to block areas over which the encapsulation layer is not desire4 this causes additional processing and
reliability problems associarcd with for example the sputterdeposition through masks.

The present invention gets around problems of the prior art by providing prooesses for an improved direct-

OLED can be t5lpical OLED made on piece of glass with first ITO as lirst elecrode (anode), then OLED layers, then
top elecuode (cathode); bonom-emitting through glass.

Alrcrnatively, the electrodes can be reversed (cathode at bottom and anode at top).

Alternatively, the OLED can be top-emitting (subsrate is opaque, emitting through mnsparent top electrode); both
anode top and cathode bottom and reverse

urr$.rs
Can be used with OLEDs

lnvento/s Signature: Wimes§

Date: e Date:
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TTO ?

encapsulationofolEDdevices' $\suse o{ {edh^ 
oäirte6fop 

ls {^rr* -7 tr^ f}4L Lj+"rr.t^^"
{^& otar.R- tq^Fr is ca{r^ü {^e.t dtetzctnt- lo,,tg dttr-16 {ts

pESCRrprroN oF THE TI.TVENTTON: C@äaüur' Peots ,§ {^e +erl"no\qt1 t

GENERAL (for all aspects of the invention and embodiments that follow below):

can be used.

metal, plastic foils, metal foils, etc. - §\icrn'f
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In cases in which the is bottom-emitting (through the subsrate) and the encapsirlation does not
have to be non-traßparcnt or colored dielectric films can be used as the barrier layer

The deposition of the barrier layer can be any suitable method known in the prior art to deposit dielectric layers, e.g.

sputtering or reactive sputtering (DC, AC, pulsed, combinations thereot, etc.). Evaporation of such dielectics
(resistive heating or electron-beam) or metal films is possible also and so are ion-beam assisted deposition methods
orotherplasma-enhanced deposition methods. .- Suth oS PECV§

CLAIMS (aspece of the invention. embodiments: olease note that for all ofthe below-mentioned it is understood
that there can be several sequences (multi-lavers) oforeanic + barrier laver):

l. A process for directly encapsulating a multinrde of OLED devices fabricated on an undevided substrate
sheet (can be foil) by putting the encapsulation layer directty (in contac with) on the topmost layer of the
to-be encapsulated OLED displays and by using a combination of at least one organic layer and at least one
inorganic barrier layer whereby said organic layer is deposited / condensed on the OLED substrate in the
form of an unpaüerned liquid film; whe,reby: the unpattemed liquid film is cross-linked in a pattemed

' Eanner, non-cross-linked areas are subsequently removed, followed by the de,position, in a pattemed
manner, of a barrier layer over at least p*E* ,&i[ffi &t Ht*rs-linked 

organic layer.

2. As claim I whereby flash evaporation is used to deposit the oTganic layer (as in PML technolory of the
prior art).

3. As claim I whereby dip-, roll-, blade-coating is used to deposit the organic layer.

4. As claim I whereby spin-coating is used to deposit the organic layer.

5. As claim I whereby evaporation is used to deposit the organic layer.

6. As claim I whereby cross-linking of the organic in a pafremed manner is achieved by W flood-exposure
through a mask with the mask being less than 5 and preferably less than I and better still less than 0.5 mm
away from the OLED substrate.

7. As claim I whereby cross-linking of the organic in a pattertred mann€r is achieved by selective UV
exposure through an optical patteraing system such as a projection ereosure system.

8. As claim I whereby cross-linking of ttre organic in a patterned menner is achieved by selective II/
exposurc with a W-beam scanning system.

9. As claim I whereby the non+xposed areas (non-cross-linlced) are removed by thermal evaporation (heating
the substrate); can be short higher temperatur€ pulse (e.g. by puning the OLED plate onto hoplarc).

10. As claim I
'the

areas (non+ross-linked) are removed pumping in vacuum.

lnvento/s Signature: Wiüress'

Date:Date:

THIS INVENTION IS SIEMENS PROPRIETARY INFORMAflON, AI{D IS CONFIDENTIAL.
THIS DISCLOSURE, AND lTS SUB.'ECT iiATTER, MAY ilOT BE DISCLOSED IN WHOLE OR !N PARTTO

A}IYONE OUTSIDE OF SIEITIIENS EXCEPTAS APPROVED UNDER SIEiIIENS CORPORATE PROCEDURES

jf{
tff
-d- §<

§ Iiä
i §El'Ir6.

§_I-t.Srt,2uh
§.»
CA

Pictiva EX2029-p. 21 
Samsung v Pictiva 

IPR2024-01223



I l. Combination of claim 9 and 10.

Page 6 O
ot)SUPPLEiiENTAL SHEET

DISCLOSURE
\t fr7. LtL€lt

)/

12.

13. As claim I whereby the removal of the non-cross-linked areas ofthe organic layer is assisted by a plasma
process (even if this removes also some of the cross-linlced area as long as the rarc for tbe removal of the

non<ross-linked material is larger than that for the cross-linlced material).

14. As claim I whereby the barrier layer (materials and deposition methods
shadow mask over the area of uV-cured oreanic. 2 Ca

see above) is

eö(:
15. As claim 14 whereby the banier layer is slightly also

layer. Note.(for the description of the invention): we somewhere thatbecause of

16.

and/or scribe/break areias are left free from the organic layer and the banier layer.

17. New independent claim: As claim I but this time the organic is deposited and cured (if necessary) ALL
Orv-ER and only the barrier layer is deposited in a panemed rnanner, said patterned barrier layer also then
acts as an etch süop to remove the organic over unwanted areas (i.e. the areas where the barder layer is not
depositcd). i

I 8. For claim 17 we can use all organic layer deposition methods as in claim I plus additional ones, namely:

19. As claim l7 whereby evaporatioh of one or more reactive is used to deposit the organic
layer, said reactive organic molecules forming a ttre subsrate.

20. As claim l7 whereby the methods.is technolory known in the prior art.

.2t ?-whereby the organic deposition is a plasma-assisted organic material deposition method.

7 whereby the organic that is subsequently not coated with the barrier is rprnoved by an etching

w

cd&ol4r

WA

\
Ot

lo*

/,, r

-

-t't-'

a

La '14

22. Asclaim I

*,rt\*, ,r. I0",.* 22 whereby the etching is a chemical (dry or wet) etch prooess suitable to remove the organic.

'4 J ^r4 
24. As claim 22 whereby the etching is a plasma-assisted etch process suitable to remove the organic.

" n Pd',i 25. As clain22whereby the etching plasma contains orygen.

7' " 
" 

o r{ülv ) ,u. * claim22whereby reactive iel-61shing is used.

( f'JP ' ,r. * claim22,rnereuv anisotropic reactive ion+rcning is r.rsed.v 
' '@New independent claim: As claim I and l7 but now the organic iself is already during the deposition @y

nanne of the deposition process itself) deposited in a panerned manner, then curing of the organic (if
necessary as e.g..for the UV-curable organics) then panerned deposition of the banier, no need to remove
e.g. non-tlV-cured organic.

As claim 28 whereby the organic is deposited through a shadow mask using methods as described for
claims I and 17.

As claim 28 whereby the organic is printe4 in particular using screen-printing or ink-jet printing.

31. Any of the preceeding claims: all encapsulation process steps in inert amosphere (reduced orrygen, ozone,
other reactive gases n moisture)

32. As claim 3l but the + first barrier layer'd1ad' in amosphere.
e
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SUPPLETIIENTAL SHEET

33. As craim 3 r but "r, *" 
Fu:[ll:X:[I3#f":,t*:r*§.=

34. Independent claim (?) based on ALL preceeding claims: ... whereby said OLED sheet with the
encapsulation ofthe invention is encapsulated with a secondary encapsulation layer for additional
encapsulation anüor mechanical protection

35. As 34 whereby this is laminating or glueing a plastic or metal or metal+plastic foil or thin glass or thicker
(rigd) glass or metal sheet over said OLED display sheet.

36. Finishing all offby singulation of the display (scribe and break) - may not be necessary.

37. As claims 34 - 36 but where the secondary encapsulation is done after singulation.

38.

'.-7 aJI
Page l-ot I

afuff o'
Pr4o(:

ft-

One such example is shown in dgrre l: attach tyaSVDOT mask drawing with all layers.

(,

-((ry tQ i*,,"*tiC/a/*

-a fü-r/^^l

p* o6so
(ßr/e. (A,t4orTt)
il*lr4 ,

0 fr,

a&*t a SFE TechnotorFs
Hl€J or lial*,t"
US f"{a,# qt&L,s6§
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3
TNSTRUCTION -.. HOW TO USE THIS INVENTION DIS.,.OSURE

General

o PLEASE TYPE OR PRINT CLEARLY. Answer all guestions. Use N/A when not applicable.

. Sign and date each page in ink.
Sign and date all attached addilional sheets, diagrams, photographs, etc
Please provide all of your given names in fullin seclions 2 and 3. When there are more than two inventors,
use another form and complete and s§n items 1, 2, 3 and 10 on the extra forms.

. Every page of the form and accompanying papers should bear the signature of a witness and the date of
his/her signing. The witness should have read the foms and attached papers, and should understand the
invention before witnessing. The witress should have a technical background related to the invention, to
reduce the chances that someone can tater challenge his/her abili§ to have understood the invention.

o A co-inventor should not the witness. lf you have a choice of several qualified witnesses, choose the
witness you believe is most likely to still be a Siemens employee available in this country if a question
comes up several years from now. That means you should avoid having a cmp student, contracl engineer,
or a retiring engineer serve as your witness.

Detailed Descriotion

o The desoiption you provide may serue as the basis for a patent application. Thereforc, be as complete and
as acalrate as possible. Attach pages as neoessary, using the following checklist as a guide for content.

. Abstnct:
ln one or two sentences, briefly describe what your lnvention does and how it is used,
e.9., " A voltage-controlled oscillator (VCO) has its period controlled by a cunent provided by a cunent
source. The cunent is proportional to the reciprocal of a control signal so that the VCO frequency is
darecily proportionalto the control signal.'

. Backgtoundlnformation:
\Mat is the function of your invention?
What is the problem solved by your invention?
How was the function of your invention performed by any prior systems, either a oompetito/s or ours?
What are the disadvantages of these prior systems?
\Mrat are the advantages of your invention over them?

. Details:
Describe in detailthe structuraland funclionaloperation of your invention. Use drawings and graphs
where they would be helpful. Give specific details, not just general information.
Point out things such as what improvements your invention incorporates, or how and why it achieves
superior performance (if you know why).
Are there altemative methods or different struclural embodiments of your invention?
Can the general idea or technique of your invenüon be extended to other related felds? Hou/?
Wrich features are believed to be neW?
Describe how you best envision your invention being put to use.

Related Art

Attach a aopy (or bibliographic citation) of all publications, patents, etc. that you know about wtticft relate to your
invention, and which you think might be important to consider in understanding how your invention differs from prior
work.

Potential Licensino Oooortunities

Please identify, in relation to item 9, all companies that are not a part of Saemens and may benefit, an the future, ftom
the use of this invention. This will be helpful in identifying potential licensing opportunities for this invention.

REMETIIIBER TO UPDATE THE IPD IF ANY OF THE INFORITIIATION YOU PROVIDED CHANGES.

E Yes, I promise t will update the Siemens lntellectual Property Deparünent (lPD)
if any of the information I've provided changes

c 7o o(
oc+ f, Qoo I

THIS INVENTION DISCLOSURE IS SIE]UIENS PROPRIETARY INFORIUIATION, AND IS CONFIDENTIAL
THIS OISCLOSURE, AND ITS SUBJECT If,ATTER, iIIAY NOT BE DISCLOSED IN WHOLE OR IN PART TO

ANYONE OUTSIDE OF SIEi,IENS EXCEPT AS APPROVEO UNDER SIE]UIENS CORFORATE PROCEDURES
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SUPPLETIIENTAL SHEET
FOR INVENTION DISCLOSURE

ü
Page -l- of I

ABSTRA.T: 
- 3-9lzo/

A manufacturing method for the direct encapsutation of OLED devices that encapsulates the sensitive active|rs{
emitting OLED area with at least one encapsulation layer directly over and in contact with the OLED layers but
which leaves other, non-light-emitting, areas of the display free of said encapsulation layer.\

BACKGROT.JND:

Presently, OLEDs are typicalty developed or fabricated on large sheets of gtass with several or tens or even in
excess of 100 displays per sheet and, once the OLED fabrication on the sheet of glass is finished, the OLED is

encapsulated with a second piece of glass or a metal cap, typically with a cavity between the OLED glass and the

encapsulation part; said cavity typically holds a getter materials that absorbs or adsorbs residual oxygen and in
particular moisture in the package and oxygen and moisture that penetrate into the display package subsequent to
encapsulation, typically done by bonding the two pieces together with an epoxy adhesive. After this process the

glass, now encapsulated with getter and a second glass or metal cap, is scribed and broken into the individual
displays. This encapsulation process is very difficult to manufacture with high yield and reliability, time-consuming
(for example the epoxy glue dispense), is very costly (the getter material and the cover glass or metal cap) and adds

to the thickness and weight of the overall display.

To get around these problems, various research groups and companies have been developing so-called 'direct
encapsulation' methods. One of these techniques, known as Polymer-Multi-Layer (Plvfl-) technology, deposits at

least one layer of a UV-curable organic liquid material over the whole display glass, said layer is then UV-cured,
followed by the deposition of a barier layer, e.g. a sputtered metal-oxide or generally a dielectric layer. This process

may be repeated, to yield largely impermeable barrier layers and to avoid e.g. external particle/dirt-induced pinholes

in said encapsulation layer. The problem with the prior art using these approaches is, that only parts of these

displays, essentially the active light-emitting OLED area, must be encapsulated against the ingress of e.g. oxygen
and moisture but other parts of the display should be kept exposed, for example the contact pads at which the display
is connected to external driver circui§, power supply, etc. In the PML technology for example, a problem arises

with the presence of one or more of the direct-encapsulation layers over areas where encapsulation is not required
and/or detrimental, such as over the contact pads.

Alternative techniques known in the prior art are to deposit for example 'Parylene' layer or a polysiloxane layer but
these techniques also have the problem as the PML technology described above. Alternatively, a dielectric layer
such as SiOx, SiNx, SiOxNy, etc. can be deposited over the OLED for direct encapsulation. This direct dielectric
layer encapsulation, in-turn is susceptible to pin-holes and although the deposition (e.g. by sputtering) can be done

through masks to block areas over which the encapsulation layer is not desired, this causes additional processing and

reliability problems associated with for example the sputter-deposition through masks.

The present invention gets around problems of the prior art by providing processes for an improved direct-
encapsulation of OLED devices. a
DESCRIPTION OF THE INVENTION:

GENERAL (for all aspects of the invention and embodiments that follow below):

OLED can be typical OLED made on piece of glass with first ITO as first electrode (anode), then OLED layers, then
top electrode (cathode); bottom-emitting through glass.

Alternatively, the electrodes can be reversed (cathode at bottom and anode at top).

Alternatively, the OLED can be top-emitting (substrate is opaque, emitting through transparent top elecrode); both
anode top and cathode bottom and reverse can be used.

Can be used with OLEDs metal, plastic foils, metal foils, etc.

lnvento/s Signature: \Afrtness'
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5e.s" 5 ofSUPPLEII'ENTAL SHEET
FOR INVENTION DISCLOSURE

Can be used for active matix, passive matrix, segmented, alpha-numeric or backlight OLED displays or any
combinations thereof or generally any OLED light source or display.

The organic layers used in the invention are generally known in the prior art, e.g. the PML prior art and the UV-
curable monomer and monomer mixes (generally UV-curable compositions); could also be Parylene coatings or
other organic coatings that can be deposited in any suitable manner on the OLED without damaging it. Generally
organic layers that are carefirlly outgased to remove oxygen, moisture and any other reactive mobile species that
coat the OLED substrate largely conformally. UV-curable materials are widely known in the prior art (see PML
patent literature, see UV-curable printing inks in e.g. www.markem.com or www.vanet.hitachi.cojp. or D. J . Hayes
et al, Journal of the SID, Vol9/1,
Nol, JanlFeb l99E).

The barrier layer of the invention
Al-doped ZnOx, etc. -generally

In cases in which the fabricated display is bottom-emining (hrough the subsrate) and the encapsulation does not
have to be transparcnt, metal films or non-transparent or colored dielectric films can be used as the barrier layer.

The deposition of the barrier layer can be any suitable method known in the prior art to deposit dielectric layers, e.g.

sputtering or reactive sputtering (DC, AC, pulsed, combinations thereof, etc.). Evaporation of such dielectrics
(resistive heating or electron-beam) or metal films is possible also and so are ion-beam assisted deposition methods
or other plasma+nhanced deposition methods.

CLAIMS (aspects of the invention. embodiments: please note that for all of the below-mentioned it is understood
that there can be several sequences (multi-lavers) oforeanic + barrier laver):

l. A process for directly encapsulating a multitude of OLED devices fabricated on an undevided substrate
sheet (can be foil) by putting the encapsulation layer directly (in contact with) on the top-most layer of the
to-be encapsulated OLED displays and by using a combination of at least one organic layer and at least one
inorganic banier layer whereby said organic layer is deposited / condensed on the OLED substrate in the
form of an unpatterned liquid frlm; whereby: the unpatterned liquid film is cross-linked in a patterned
manner, non-cross-linked areas are subsequently removed, followed by the deposition, in a patterned
manner, of a barrier layer over at least part of the layer covered with the cross-linked organic layer.

2. As claim I whereby flash evaporation is used to deposit the organic layer (as in PML technologa of the
prior art).

3. As claim I whereby dip-, roll-, blade+oating is used to deposit the organic layer.

4. As claim I whereby spin-coating is used to deposit the organic layer.

5. As claim I whereby evaporation is used to deposit the organic layer.

6. As claim I whereby cross-linking of the organic in a patterned manner is achieved by W flood-exposure
through a mask with the mask being less than 5 and preferably less than I and better still less than 0.5 mm
away from the OLED substrate.

7. As claim I whereby cross-linking of the organic in a patterned manner is achieved by selective UV
exposure through an optical patterning system such as a projection exposue system.

8. As claim I whereby cross-linking of the organic in a patterned manner is achieved by selective UV
exposure with a UV-beam scanning system.

g. As claim I whereby the non-exposed areas (non-cross-linked) are removed by thermal evaporation (heating
the substrate); can be short higher temperature pulse (e.9. by putting the OLED plate onto hotplate).

10. As claim I the areas (non-cross-linked) are removed pumping in vacuum.
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I l. Combination of claim 9 and 10.

12. As claim I whereby the non+xposed areas (non-cross-linked) are removed by immersion in rinse-tank
(washing off), spray-rinsing ulra-sonicing (dry or wet ultra-sonic), mega-sonic (dry or wet); combination
of dry ultra-sonic or mega-sonic in vacuum. CdC-+trlU/ 40 @

13. As claim I whereby the removal of the non-cross-linked areas of the organic layer is assisted by a plasma

process (even if ttris removes also some of the cross-linked area as long as the rate for the removal of the
non-cross-linked material is larger than that for the cross-linked material).

14. As claim I whereby the barrier layer (materials and deposition methqds see abov-e)js spq[tered tlpough a

shadow maskovertheareaofUV-curedorganic. ö l*ra.ilCz e@{ : LY.AZ
15. As claim 14 whereby the barrier layer is slightly larger in x and /to cover also the edges of the organic

layer. Note (for the description of the invention): we should state somewhere that because of optical
effects the UV-exposed organic is likely not to have a sharp step (e.g. a round/sloped profile instead) and

this is advantageous when depositing the barrier layer on top to assure good side-step coverage.

16. As claim I whereby the process is used to encapsulate only the organic light+missive areas (e.g. pixels) of
the display and all contact pads anüor auxiliary encapsulation areas (e.g. for secondary encapsulation)
anüor scribe/break areis are left free from the organic layer and the barrier layer.

17. New independent claim: As claim I but this time the organic is deposited and cured (if necessary) ALL
OVER and only the barrier layer is deposited in a panerned manner, said patterned banier layer also then
acts as an etch stop to remove the organic over unwanted areas (i.e. the areas where the barier layer is not
deposited).

18. For claim 17 we can use all organic layer deposition methods as in claim I plus additional ones, namely:

19. As claim 17 whereby evaporation of one or more reactive organic molecules is used to deposit the organic
layer, said reactive organic molecules forming a condensed conformal film on the substrate.

20. As claim 17 whereby the methods is as the 'Parylene' coating technology known in the prior art.

2t.

22.

As claim 17 whereby the organic deposition is a plasma-assisted organic material deposition method.

As claim 17 whereby the organic that is subsequently not coated with the barrier is removed by an etching
step.

As claim 22 whereby the etching is a chemical (dry or wet) etch process suitable to remove the organic.

As claim 22whereby the etching is a plasma-assisted etch process suitable to remove the organic.

As claim 22 whereby the etching plasma contains oxygen.

As claim 22 whereby reactive ion-etching is used.

27. As claim22 whereby anisotropic reactive ion-etching is used.

28. New independent claim: As claim I and 17 but now the organic itself is already during the deposition (by
nature of the deposition process itself) deposited in a patterned manner, then curing of the organic (if
necessary as e.g. for the UV-curable organics) then patterned deposition of the barrier, no need to remove
e.g. non-UV-cured organic.

29. As claim 28 whereby the organic is deposited through a shadow mask using methods as described for
claims I and 17.

30. As claim 28 whereby the organic is printed, in particular using screen-printing or ink-jet printing.

31. Any of the preceeding claims: all encapsulation process steps in inert atmosphere (reduced oxygen, ozane,
other reactive gases m moisture.

32. Asclaim3l but the + frst barrier layer'dyad' in aünosphere.

lnvento/s Signature: Witness

Date: Date:

THIS INVENTION IS SIEMENS PROPRIETARY INFORNiATION, AND IS CONFIDENTIAL.
THIS DISCLOSURE, AND ITS SUBJECT MATTER, ]UIAY NOT BE DISCLOSED IN WHOLE OR IN PART TO

ANYONE OUTSIOE OF SIEII'IENS EXCEPT AS APPROVEO UNDER SIETIIIENS CORPORATE PROCEDURES
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,rn"L.*1SUPPLEMENTAL SHEET
FOR INVENTION DISCLOSURE

33. As claim 3l but only the frst organic layer in inert atmosphere.

34. Independent claim (?) based on ALL preceeding claims: ... whereby said OLED sheet with the
encapsulation of the invention is encapsulated with a secondary encapsulation layer for additional
encapsulation anüor mechanical protection.

35. As 34 whereby this is laminating or glueing a plastic or metal ü mstal+plastic foil or thin
(rigid) glass or metal sheet over said OLED display sheet.

36. Finishing all offby singulation of the display (scribe and break) - may not be necessary.

37. As claims 34 -36 but where the secondary encapsulation is done after singulation.

38.

One such example drawing with all layers.

Show barrier over

or thicker

t-r'*ti
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/lnvento/s Signature:

Date:

Witnes§ Signature:

Date:

THIS INVENNON !S SIETUIENS PROPRIETARY INFORMANON, AND IS CONFIDENTIAL.
THIS DISCLOSURE, AND ITS SUBJECT IIiATTER, 

'UIAY 

NOT BE DISCLOSED IN WHOLE OR !N PART TO
ANYONE OUTSIDE OF SIEillENS EXCEPT AS APPROVED UNDER SIEIUENS CORPORATE PROCEDURES
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,J'j.

\.r r. ' INVENTION
Return this completed form,
with any necessary attachments, to;
SIEMENS CORPORATION
lntellectual Property Department (lPD)
4900 Old lronsides Drive, MIS 503
Santa Clara, CA 95054
phone +1-732-321-3026
fax +l-732-321-3014
PLEASE KEEP A COPY FOR YOUR RECORDS

1. YourDiv.'s Poeci#J lnvention Tille
2. INVENTOR

THIS SECNG.II FOR IPD USE ONLY

Cost Center Code

DlvlslonlDept coo"oftAa orl,
Recelpt Date Stamp

gog3

REtEtv E"D*. J ao lE l8l(87ufT
At the time the invenlion was @tßived, this inventor was
E an employee of a German tegat entity (e.g. Siemens AG)
8 an employee of a tpn.German entify @.g. Siemens
Automotive Cot@ration or Slbmens Canada Limited)
lf you are not surr, contact IPD at +1132-321.3026

Full Name : Karl PICHLER
Home Address      

Santa Clara CA 95050

lP Attomey

lf you arc not sut?, contact IPD at +1132-32.1-3026

Full Name
Home

644
?6, 'to.,
Vh'nl

6§Z c
?: f.q".Z,

4Ac,r-

Citizen of 
Soc. Sec. # 
COMPANY/LOCATION INFORiNATION

Citizen of

Employer Osram

Soc. Sec. #
COMPANYAOCATION INFORMATION
Employer
Division
Address

Division
Address
San Jose. CA 95134

Work telephone 408 456 4t7s Work telephone
Fax
Email

Signature

Date

(

Fax
Email

Sionature

Date
4. Purpose(s), and likety of use of this invention Encnnqrlalinn af devicas

5. ls this invention still secrel within Saemens? yES B NO E
Do you soon plan to make the invention information available outside of Siemens? YES E NO Et

Based on your answer to Question #5, explain when and how this invention was^,vill be made available to someone outside of
Siemens (e.9. trade show at location/date, customer presentation at company/location/attendees/date, supplier prototyping by
company/date. included in ptoducl brochure or advertisement in publacation/riate, industry technical sy,mpöiium paper
presented place/date, etc) _
6. Where is this invention described? Last all documenls containing aspecls of this invention (e.9. engineer notebook

date/page, intemal status report, test logs, ptrysical prototypes, customer presentation, etc) Karl pichler taboratorv
I -ah Bmk fl T naoe< 7 EL9.

I

I

\

7 What date do you recall creating this inventiol? Have trccn barwinc around' oart of the invention for a lonq limc (> I vcar)]
ftist wrinen aesctot
when do you recall tirst explaining this invention to a witness whols not äiS-a-co-inventor? Fcb 8.2001 : (onlv Darr of

§i\\i

N]
\
0-

the
Who was those witness(es)? Kvle ct al.. (onlv nart of the invcntion)

11 AND BY:

Company Name OO9
THIS I DISCLOSURE IS SIEMENS PROPRIETARY INFORMATION, AND IS CONFIDENTIAL.

THIS DISCLOSURE, AND lTS SUBJECT MATTER, MAY NOT BE DISCLOSED IN WHOLE OR !N PART TO

8. I have El have not E attached number of aclditional sheets to better describe this invention.
9. ldentify all non'siemens companies that may in the ftilure benefit from lhe use of this invention through a ticense.' Potentaallv a huEe lanqc of comnanies. nolably all those workine an the ,ield of Orqanic Lisht.Emininq Dcvacc; (OLEDS): current

counl well over 109 coqroanies worldwide. esse!tinllv atmost atl disolav manufacturinsm
disolav manufacturins ficld as ncwcomcrs (US. Japan. Europ€. Taiwan. S
encaosulate OLEDs (sce below for furthcr dcsctiotion).

10. was this invention developed under, or quoted for, a customer contact? yES E No g
Was it developed under a government contract? yES E NO El
lf yes to either, please give cont.act name and number, antt furthe.xpbin the situation -[d

lF THE ANSWERS To ANY oF THESE QUEsrloNs CHANGE BEFoFiE THts tNvENTtoN ts FTLED AS A
PATENT APPLICATION wlTH THE GOVERNMENT, MAKE SURE To SEND AN UpDATE rö Stemens tpo.

ANYONE OUTSIDE OF SIEMENS EXCEPT AS APPROVED UNDER SIEMENS CORPORATE PROCEDURES

were the results? Nol tested vct:

also: see anached e.mail conversation.
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INVENTION DISCLOSURE Page 2 of _t_Name

Date

Company Address

o

k
Jo ef

LOooull I

THIS INVENTION OISCLOSURE IS SIEMENS PROPRIETARY INFORMATION, AND IS CONFIDENTIAL.T!!!q D]SCLOSURE, AND ITS SUBJECT MATTER, MAY NOT BE DISCLOSED IN WHOLE OR IN PART TOANYONE OUTSTDE OF SIEMENS EXCEPTAS APPRoVED UNDER SIEnIENS coRPoRATe i;Äöö'eöüiis
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3
General

INSTRUCTION ON HOW TO USE THIS INVENTION DISCLOSURE

PLEASE TYPE OR PRINT CLEARLY. Answer all questions. Use N/A when not aiplicable.

. Sign and date each page in ink.
, Sign and date all attached additional sheets, diagrams, photographs, etc

Please provide all of your given names in full in seclions 2 and 3. When there are more than two inventors,
use another form and complete and sign items 1, 2, 3 and 10 on the extra forms.

. Every page of the form and accompanying papers should beär the signature of a witness and the date of
his/her signing. The witness should have read the forms and attached papers, and should understand the
invention before witnessing. The witness should have a technical background related to the invention. to
reduce the chances that someone can later challenge his/her abili§ to have understood the invention.

r A co-inventor should not the witness. lf you have a choice of several qualified witnesses, choose the
witness you believe is most likely to still be a Siemens employee avaitable in this couns if a question
@mes up several years ftom now. That means you should avoid having a co{p student, contracl engineer,
or a retiring engineer serve as your witness.

Detailed Descriotion

. The desoiption you provide may serve as the basis for a pateni application. Therefore, be as complete and' as accürate as possible. Attach pages as necessary, using the following checklist as a guide for content.

. Abstract:
In one or two sentences, briefly describe what your lnvention does and how it is used,
e.9., " A voltage-controlled oscillator.(VCo) has its period controlled by a cunent provided by a cunent
source. The cunent is proportionalto the reciprocal of a control signal so that the VCO frequenry is
direclly proportionalto the control signal."

. Backgroundlnformation;
Vvhat is the funclion of your invention?
What is the problem solved by your invention?
How was the function of your invention performed by any prior systems, either a competito/s or ours?
What are the disadvantages of these prior systems?
What are the advantages of your irwention over them?

. Details:
Describe in detail the structural and functional operation of your invention. Use drawings and graphs
where they woirtd be helpful. Give specific details, not just generalinformation.
Point out things such as what improvements your invention incorporales, or how and why it achieves
superior performance (if you know why).
Are there altemative methods or difierent structural embodiments of your invention?
Can the general idea or technique of your invention be extended to other related fields? How?
lA/hich features are believed to be new?
Describe how you bEst envision your invention being put to use.

Related Art

Attach. a copy (or bibliographic citation) of all publications, patents, etc. that you know about which retate to your
invention, and which you think might be important to consider in understanding how your invention differs from prior
work.

Potenlial Licensino Ooportunities

Please identify, in relation to item 9, all companies that are not a pan of Siemens and may benefit, in the future, from
the use of this invention. This will be helpful in identifying potential licensing opportunities for this invention.

REMEMBER TO UPDATE THE IPD IF ANY OF THE INFORMATION YOU PROVIDED CHANGES.

! Yes, I promise twil! updaie the Siemens tntetlectual froperty Department (tPD)
if any of the information I've provided changes
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ABSTRACT: ' j-fr2O7
A manufacturing method for-the direct encapsulation of OLgp devices that encdpsulates the sensitive activeli$tt!
emitting OLED area with at least one encapsutation layer directly over and in contact with the OLED layers bui
which leaves other, non-light-emitting, areas of the display free of said encapsulation ;ayer.\

BACKGROTJND:

Presently, OLEDs are §pically developed or fabricated on large sheets of glass with severat or tens or even in
excess of 100 displays per sheet and, once the OLED fabrication on the shäet of glass is finished, the OLED is
encapsulated with a second piece of glass or a rnetal cap, typicalty with a cavity 6en e"n the OLED glass and the
encapsulation part; said cavity typically holds a getter materials that absorbs oi adsorbs residual oxylen and in
particular moisture in the-package and oxygen and moisture that penetrate into the display package-s[bsequent to
encapsulation, typically- done by bonding the two pieces togetheiwith an epoxy adhesive. after üis proceis the
glass, now encapsulated with gefter and a second glass or metal cap, is scriLed and broken into the individual

. jjsnlafs. This. encapsulation process is very difticult to manufacture with high yield and retiability, time-consuming
(tor example the epoxy-glue dispense), is very costly (the getter materiat and the cover glass o, mitat cap) and adds
to.the thickness and weight of the overall display.

To get around these problems, various reiearch groups änd companies have been devetoping so-ca[ed .direct
encapsulation' methods. One-of these technigues, known as Polymer-Multi-Layer (plv[L) tJchnotogy, deposits at
least one layer of a UV-curable organic liquid material over the whole display glass, said-layer is tträn UV-cured,
followed by the deposili91of a barrier tayer, e.g. a sputtered metal-oxide är geieraliy a dieiecric layer. This process
may be repeated, to yield largely impermeable barrier tayers and to avoid e.g. externät particle/dirt-induced pinholes
in said encapsulation layer. The problem with the prior art using these approaches is, ihat only parts of these
displays, essentially the active light-emitting OIED area, must be encapsuiated against the ingress of e.g. oxygen
and moistüre but other parts of the display should be kepi exposed, for ixample tü'e contact pua, 

"t 
wtric'tr ttre äisptay

is connected to external driver circuitry, power supply, etc. in the PML technology for exaäple,.a problem arises
with the presence of one or more of the direchencapsulation tayers over areas whäie encapsuiation is not required
and/or detrimental, such as over the contact pads.

Alternative techniques known in the prior art are to deposit for example 'Parytene' layer or a polysiloxane layer but
these techniques also have the problem as the PML technotogy described aböve. Altirnatively, ä dielectric läyer
such as SiOx, SiNx, SiOxNy, etc. can be deposited over the OLED for direct encapsulation. 'ärir dir""t dielectric
layer encapsulation, in'turn is susceptible to pin-holes and although the deposition (e.g. by sputtering) can be done
through masks to block areas over which the encapsulation layer is not deiired, thisc;uses uäaition"-fprocessing and
reliability problems associated with for example the sputter-deposition through masks.

The presenl invention gets around problems of the prior art by providing processes for an improved direct-
encapsulation of OLED devices. 4
DESCRIPTION OF THE INVENTION:

GENERAL (for atl aspects of the invention and embodiments that follow below):

OLED can be typical OLED made on piece of gtass with first ITO as first electrode (anode), then OLED layers, then'top electrode (cathode); bottom-emitting through glass.

Alternatively, the electrodes can be reversed (cathode at bottom and anode at top).

Alternatively, the oLED can be top-emining (substrate is opague, emitting through transparent top electrode); both
anode top and cathode bottom and reverse can be used.

Can be used with OLEDs metal, plastic foils, metal foils, etc.

ü
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Can be used for active matrix, passive matrix, segmented, alpha-numeric or backlight OLED displays or any
combinations thereof or generaliy any OLED light source oidisplay.

In cases in which the fabricarcd display is bottom-emitting (through the subsnate) and the encapsulation does not
have to be transparent, metal films or non-transparent or cotored dielectric films can be used as the barrier layer.

The deposition of the barrier layer can be any suitable method known in the prior art to deposit dietectric layers, e.g.
sputtering or reactive sputtering (DC, AC; pulsed, combinations thereof, etc). Evaporation of such dielecrics
(resistive heating or electon-beam) or metal films is possible also and so are ion-biam assisted deposition methods
or other plasma-enhanced deposition methods.

9LAIMS (asPects of thi invention. embodimenß: please note that for alt of the below-mentioned it is understood
that there can be several seguences (multi-layers) oforeanic + barrier laver):

l. A process for directly encapsulating a multitude of OLED devices fabricated on an undevided substrate
sheet (can be foil) by pllting the encapsulation layer directly (in contact with) on the top-most layer of the
to-be encapsulated OLED displays and by using a combination of at least one organic läyer and ät least one. inorganic barrier layer whereby said organic layer is deposited / condensed on th; OLED substrate in the
form of an unpatterned liquid film; whereby: the unpatterned tiquid film is cross-linked in a pattemed
manner, non-cross-linked areas are subsequently removed, followed by the deposition, in a patterned
manner, of a barrier layer over at least part of the layer covered with the cross-linked organic layer.

2. As claim I whereby flash evaporation is used to deposit the organic tayer (as in pML technology of the
prior art).

3- As claim I whereby dip-, rotl-, blade-coating is used to deposit the organic layer.

4. As claim I whereby spin-coating is used to deposit the organic layer.

5. As claim I whereby evaporation is used to deposit the organic tayer.

6. As ctaim I whereby cross-linking of the organic in a patterned manner is achieved by UV flood-exposure
through a mask with the mask being less than 5 and preferably less than I and betteistill less than Ö.S m,
away from the OLED substrate.

7. As claim I whereby cross-linking of the organic in a patterned manner is achieved by selective UV
exposure through an optical patterning system such as a projection exposure system.

8. As claim t whereby cross-linking of the organic in a patterned manner is achieved by selective UV
exposure with a UV-beam scanning system.

9. As claim I whereby the non-exposed areas (non-cross-t inked) are removed by thermal evaporation (heating
the substrate); can be short higher temperature pulse (e .g.bv putting the OLED plate onro hotplate).

10. As claim I the areas (non-cross-linked) are removed pumping in vacuum.
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I l. Combination of claim 9 and t0.

Page 6of
O
Z

12' As claim I whereby the non'exposed areas (non-cross-linked) are removed by immersion in rinse-tank
(washing off), spray-rinsing, uttra-sonicing (dry or wet ulna-ionic), mega-sonic lary or wet); combination
of dry ulra-sonic or mega-sonic in vacuum. CAC-\]ZS,;;;'L;;'D

13' As claim I whereby the removal of the non-cross-linked areas of the organic layer isffid by a plasma
process (even if this removes also some of the cross-tinked area as longfas tne äte for ttre removal of the
non-cross-linked material is larger than that for the cross-linked materül).

l5.Asclaiml4whereby.thebarrierlayerisslightlylargiinx.and/to.o,.,.l,o.r,""ag.,?r-uii#äi".%
layer. Note (for the description of the invenlionl' *e shoutd srate somewhere that b";"*;;;üä'- e'g
effects the UV+xposed organic is likely not to hane a sharp step (e.g. a round/sloped profile instead) and (
this is advantageous when depositing the barrier tayer on töp to *s*. good side-step 

"or..g..l6' As claim I whereby the process is used to encapsulate only the organic light-emissive areas (e.g. pixels) of
the display and all contact pads and/orauxiliary encapsutation arÄ 1e.g. for secondary encapsulation)
and/or scribeöreak areas are left free from the organic layer and the üaiier layer.

l7' !9w independent claim: As claim I but this time the organic is deposited and cured (if necessary) ALLovER and only the barrier layer is deposited in a paneri'ed manner, said patterned barrier layer also then
acts as an etch stop to remove the organic over unwanted areas (i.e. the arlas where the barriär hyer is not
deposited).

l8' For claim 17 we can use att organic layer deposition methods as in claim I plus additional ones, namely:
19' As claim I 7 whereby evaporation of one or. more reactive organic molecules is used to deposit the organic

layer, säid reactive organic molecules forming a condensed önro.mat film on the substrate.
20' As claim I7 whereby the methods is as the 'Parylene' coating technology known in the prior art.
2l ' As claim 17 whereby the organic deposition is a ptasma-assisted organic material deposition method.
22' As claim I7 whereby the organic that is subsequently not coated with the barier is removed by an etching .

step.

23' As claim22 whereby the etching is a chemical (dry or wet) etch process suitable to remove the organic.
24' As claim22 whereby the etching is a plasma-assisted etch process suitable to remove the organic.
25. As claim 22 whereby the etching plasma contains oxygen.

2G As claim22 whereby reactive ion-€tching is used.

27 . As claim 22 whereby anisotropic reactive ion-etching is used.

28' New independent claim: As ctaim I and l7 but now the organic itsetf is already during the deposition (by
nature of the deposition process itself) deposited in a patteried manner, then cuiing ofTrre organic 1irnecessary as e.g. for the UV'curable organics) then patterned deposition of the baäer, no n""A to remove
e.g. non-UV-cured oiganic.

29' As claim 28 whereby the organic is deposited through a shadow mask using methods as described forclaims I and 17.

30' As claim 28 whereby the'organic is printed, in particutar using screen-printing or ink-jet printing.
31. Any of the preceeding claims: all

other reactive gases rn

encapsulation process steps in inert atmosphere (reduced oxygen, ozone,
lar moisture.

32. As claim 3l but the + first barrier layer ,dyad, in atmosphere
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34. Independent claim (?) based on ALL preceeding claims: ... whereby said OLED sheet with the
encapsulation ofthe invention is encapsulated with a secondary encipsulation layer for additional
encapsulation and/or mechanical protection.

35' As 34 whereby this is laminating or glueing a ptastic or metal or metal+plastic foil or thin glass or thicker(rigid)glassormetalsheetoversaidoLEDdisplaysheet._<-=-=.=._.

SUPPLEII'IENTAL SHEET
FOR INVENTION DISCLOSURE

33. As claim 3l but only the first organic layer in inert aünosphere.

36. Finishing all offby singulation of the display (scribe and break) - may not be necessary

37. As claims 34 -36 but where the secondary encapsutation is done after singulation.

38.

One such example is shown in ligure l: attach

Show barrier over the edge of the display )

(p/^

Penang VDOT mask drawing with all layers.

4t
*/ l'(* i^,,"*li/ t

afuÖd01
104o(:

fr,
efr,

(ßr/e. (A, lo4lo
rüa!/, T'

lnventor's Signature:

Date:

Witness' Signature:

Date

THIS INVENTION DISC IS SIEMENS PROPRIETARY INFORMA TION, AND !S CONFIDENTIAL.THIS DISCLOSURE, AND ITS SUIBJE.CT MATTER, MAY NOT BE
EXCEPT AS APPROVED UNDE

DISCLOSED IN WHOLE OR IN PART TOANYONE OUTSIDE OF SIEMENS R SIEMENS CORPORATE PROCEDURES

P
L

Pictiva EX2029-p. 49 
Samsung v Pictiva 

IPR2024-01223



I

Y
\\J
e\N§

I 200 r -100
I^!VU S z

I

otr . --- - - ----------taaarla aaaraiaa!ltllttlrllttllrr TTTIIIITIITTTIITTITIITI

ITTTIT I IIIII! I TIIIIIIIITI IIIIITITIIIITTTITIIIIIIIIII I

IIIIIIITIIIIIIITII'IIIIIITIIIIITIIIII!IITTIII-TTIIIII

rIIT TIII I IIII ITITIT!ITIIITIIIIIIIIIII IIITIIITIIT III!
ITI' TII ITIII 

'IIIT 
IIIII III 

"TI'ITIIIITIIIIIIIIIII 
III!ITI

ITTI I'I IIII ITTII IIII'T I'I 
'IIIIII!IIIIIIIIIII!IIIIII 

IIIT
ITTIITT ITIII IIT IITII!' TII 

'II 
I!II!TTITIITTIIIIIII III!II!

IIIII'I II IIITIT IIIT!II 
'II:IIII 

IITTTIT!IIITIIII IIIIIIITT

I ITI I III I IIIIIIITITIIIITITTIIITIIIIIII IITITTTIIIIT TT
rIII IITTT IIIII IIITI ITTTIT IIII!IIIIIIIIII TIITI TITTIII

IITI III II'I I IIITT IIIIIIIIITIIITI!IITTIII. TTIIII IIIIT II
ITII III 

'IIT 
I IT I'IIII'TIT T T IT IIIIIIIITIIIIII IIIII TTTITIT

III I IIITI'ITI IITIITITIIIIIITTIITITTIT IIIITITI TIITT T'

IIITIII !ITII IIII TTITI IIIT TT!TITITIT IIITTII I TIIT IITIIT II

IITTITI"IITTTI'IIIIIITT'If TIITIITITTTTTII
rrIrrt

TIIIIIIIIrrrrrllrl
!ltarla[[l

=rl!;-;;rr

IIIT

iiiiiiiiiiiii

to/t /ol (7o Ffof

7,d

m l l I l I I f I...I....I -IT
m
IIT 

'TI!T'T 
TITT TTITT ITIT TI IIIIITITTIII!TIT

ITI'I I T III T II I I IITI IIII!TITIIIIIIII!ITIII FFFFH

IITITII'IIIIIII
IIIIIITTIIIIIII
IIIIIIITTITIITT
IIIIIIITTTIIIII
TIIIIIIIIITII'I

arrrrt-rrrr a lrrrr rrrt rrrlllllrl
ITI II TTT !IT TII III IIII ITIIIIIITI
rTI TI IIIIII I IIT'II TII !T IIIITIII

TIITI
IIITI

IIITIII
II'IIII

FFFFFFFffi
TIIITII ITIII TI!II
I I IIIIIIIIITITIII
II !'T'I II!IITII IT

ITIT!IIIITIITTIIIIIIIIIITITI
IIITIIITTTIIIITII IIII IIIII II
ITIITTTITIIITTTIIIIIIIITIT'I

III! III II'IT TTTTIIIITT TTI IITTIITTTTIIIIIIIT ITIIT ITITI
ITII TTT IIIII ITIIIII'IT T'T ITIII IIIIIIIIIITIIIIIIITIT TI
IIITTII ITIII !I' IIIITII IIT'IT II II IITIIIIIIIT ITIITITT II
IIIII'I IIIII !IITITI!TTTIIIII IIII I! TII'TIITITTI ITTIII'
ITTI ITT T I'TTII!I' I!III IITTII ITIIITIIITI IIIIIII IIITI II ffi

rI III I TII IIIIII IITI!TIIIIIIITIIIIITITIIIIT II I' ITII
II III I III I IIII I III!'!'T ITIITIIIIIIIITI ITIITIII ITII
II ITI I TIT I IITII!IIIT TIIIITTIIIIIITTIIITIITIIII 

'I'T!. TTT I!'II III!IIIIII II!IIIIITIIITIIIIIIII TIIII TI'T
IT TIT IT'II IIIIITI!II III TTITI IT-IIITTTTTII IITII I TI I
TIIIIIII'I ITIII]IIII IIT TTTIITIIITIITIIIII IITII I II I
rIIII IITITIITTI ITTII IIT TIIIITIITIITITIIITIITII III T
rITIT I IIIIIITTI IIIII II' TI:'I IIIT ITITTTIIIIITIIIII T

rrr
ITIrrr
III
III
I]I
ITI
I!I

=FFFFFFFFFH ffil l f. l l -l l...I. l l f f fT ffi ffi :E IEEffi FFFFFFFFFFE

t ITITF EFFFFF
IEEEETITITrI I rl t

-rl-n-r!--r-t rI-rrrt Effi .T-r--rl--r-r--r-r-l ffi
H

rrI ffi
r-'l

ffi Effi FFFFFFFFFFFFFFFm Tr-t-u-[FI-r lTrn T-t frrrT lT

--r-r-r-I-r-l--r'l T-r-r-T--r-r-r-rl--r-I--r-rl--r- l

Pictiva EX2029-p. 50 
Samsung v Pictiva 

IPR2024-01223



,

L*4§td"uhn", L"sr(

L

Qo*Qoo ,.

?jo* ??o*k,)
e-;

lli
q,CZa#Dk
€'JP,4
trg ,L,/*/^*

t

(

(

7oCa,-Arl

frt

,///

%(l-,,,a.lw
,PlAsJ

fip,

ro/t /ot
Pictiva EX2029-p. 51 

Samsung v Pictiva 
IPR2024-01223



7PBO.'ECT iNiotr.u"br- " llc.

o
,ar3

F,AI I O ry /
I I

=

-,

i,V
:t-

r_1_)ab,
aft

,

tu
'il,

/,7,
'w 4#

,k
ffi t-t*.F" , I

-'/r. 't//. ,4 ü //
l,

At ,. t
n i

I

rrb W ",/ Llü 4- I -t
t. , F^ I / {t

I v t rL II

,. tlrV ).t
I

I l_
l_
ht

L

J. ,EHT I /t L ll
I

#st-tr; /l-.{t l,trir, I r 4. rüL c'() ?-(t
I ) 4 4!; / lb. r/) C tfI I yt

) )-tt-
.t

t-({gl q{7
/

r
o-t^ 't

.\
7-r) 4

I 7 J {
I /,l

/

I
l
!
I

I

d

Bead and

Signec

/ t/ ffi
I

'tr

*fll)l l-?- MW
wtrT

L.:
/

{rl
iptr

j-

tt t/!,{

Pictiva EX2029-p. 52 
Samsung v Pictiva 

IPR2024-01223



I

Pno.'itEcT Notehr- ..hlo.
Contlnu66. Page

.)onlinueo cn.:age

€1

r Bead :nC Urtoers..ooo

o
t

I
i
I
i
I

I

I ,W,ffi I

T
()L

/l nl-t-'lt4i

n
ffi
,töt

a/l o1 ?an
74I IT- /4

4
a t-

^gC7
dl ,II
D)- )

,<),/
I I

(r( )

h T h / /
'g (

I

/u
Ä

I
(//1 t4 -l

I I l/

I

P,
h

Li ({. q w\ 0-:]T t /
D,/

,

t.t--
i_l F

I I

C,ETL

4

!ig;ec
(o

-T--r-T- I-I-

(
1G

ltJ,-J-_

{lr
(

[/o I I
/,

7.
-i

H -.)

_yl& ). r, t

ry
,L

')--l§ a V
1

1

,a\
la/

v

-t'ffi
/n

Z
Pictiva EX2029-p. 53 

Samsung v Pictiva 
IPR2024-01223



f

Pictiva EX2029-p. 54 
Samsung v Pictiva 

IPR2024-01223




