Title: THERVAL | NTERFACE MATERI ALS Abstract: A crosslinkabl e thernmal
interface material is produced by conbining at | east one rubber conpound,
at | east one anmine resin and at |east one thernmally conductive filler.
Thi s i nt e(1PASEERNATENAZIAPPIHKABON RUBHISH EIDYNDER THE HATENT CO@AERABIONITRE&TY (PCThhe
gel state is Dbrought about through a crosslinki ng reaction between the at
iti @i\ he at |east one amine resin

conposi t(19 Worldngalettha PFoperttiditgh ki tic® AN

Fubber Sompound e barmtenne. am ne. KA BRI GARNRIMLARRIGRF
conductive filler has been prepared, g&200Nnposi ti on nust be conpared to
t he needs qh3)thernalid@etmubiatiolcmiponent, vendor, (1®MnteineddnniublcaporOSunttier t 0
determ ne if 7aughst200T (01082008t eri al ipOEeded t o WHOANQS/G64¢48f Alle

physical_properties of the conposition A nmethod for formng the
cr oss| i @kabk@adoh@psal clishigEhace mBrEsIQl 518 baGhAISR NGRS AONDALIES ABL
provi di ng saw, ib/easto, sve sat urated rubber conpeuadAr k), 47 exinbl Bg BaLBY, BASH,
one anmne resin, c) crosslinking the at | eaSt @hEOog&t OV.a¥édiliy whhbrCZcRihpdund
and t heeBtinkeasbal AgNGi@NuBeerr eBITUSOTDI6BT M 2 ICFYLs P RESHIY mpist DKy I8 Dg. EC. EE
m xture, d) adding at |east one thermally c Wﬁﬁﬁ% %t‘l By ﬁﬁ’@ r KR K7
crossl i @kaskernitwbibBilingDa®i 13 Jabast2o03el3.0amvi) e)  addiiig; @ Lqu tL g, gig b, NFKE
crosslinked rubber-resin mxture. This methegy s&nvaNeoNs, b, hlerpL(mnim RESC.
addi ng @ Hieabingepe phase change matelshal t oD tSheGeykassilyinddesdKr Obbemn, TBSIRN
m xture. The contenpl ated t hernmal interfaceTTrﬁZ,é%iléCF,Ué’aﬁ,‘ﬁéVN@ﬂb%,@MdZVés a
di spens@blreblicitgqulaepest e, a gel, a tape, a film Applications of t he
contenpl ated thermal interface nmaterials (ﬂéé’&*l‘gpﬂé@cﬁtat%é’?g@mﬁ’ (‘,‘BFﬁﬁ g (GH, GM,
i ncor pos&thriagy Pire materials into a layered ﬁﬁramanpmmmﬁgﬂ%ﬁﬁﬁﬁ;@b Zl\% %m
conponent P& i ni shédmel 8¥E OME2hr SAuCt . guropean patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, SE, SI,

(71) Applicant (for all designated States except US): HON- SK, TR), OAPI patent (BF, BJ, CF, CG, CIL, CM, GA, GN,
EYWELL INTERNATIONAL INC. [US/US]; PO Box GO. GW, ML, MR, NE, SN, D, TG).
2245, 101 Columbia Road, Morristown, NJ 07962 (US).

Published:

(72) Inventor; and —  with international search report

(75) Inventor/Applicant (for US only): NGUYEN, My —  pefore the expiration of the time limit for amending the
[US/US]; Honeywell International Inc., PO Box 2245, 101 claims and to be republished in the event of receipt of
Columbia Road, Morristown, NJ 07962 (US). amendments

(74) Agents: THOMPSON, Sandra et al.; Rutan & Tucker, For two-letter codes and other abbreviations, refer to the "Guid-
LLP, 611 Anton Blvd., 14th Floor, Costa Mesa, CA 92626  ance Notes on Codes and Abbreviations” appearing at the begin-
(US). ning of each regular issue of the PCT Gazette.

(54) Title: THERMAL INTERFACE MATERIALS

(57) Abstract: A crosslinkable thermal interface material is produced by combining at least one rubber compound, at least one amine
resin and at least one thermally conductive filler. This interface material takes on the form of a liquid or "soft gel". The gel state is
@0 brought about through a crosslinking reaction between the at least one rubber compound composition and the at least one amine resin
= composition. Once the foundation composition that comprises at least one rubber compound, at least one amine resin, and at least one
= thermally conductive filler has been prepared, the composition must be compared to the needs of the electronic component, vendor,
or electronic product to determine if a phase change material is needed to change some of the physical properties of the composition.
A method for forming the crosslinkable thermal interface materials disclosed herein comprises a) providing at least one saturated
~~ rubber compound, b) providing at least one amine resin, ¢) crosslinking the at least one saturated rubber compound and the at least
one amine resin to form a crosslinked rubber-resin mixture, d) adding at least one thermally conductive filler to the crosslinked
rubber-resin mixture, and e) adding a wetting agent to the crosslinked rubber-resin mixture. This method can also further comprise
adding at least one phase change material to the crosslinked rubber-resin mixture. The contemplated thermal interface material can be
provided as a dispensable liquid paste, a gel, a tape, or a film. Applications of the contemplated thermal interface materials described
herein comprise incorporating the materials into a layered material, an electronic component or a finished electronic product.
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