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... 80 Ce-alkyl esters of long chain fatty acids and mixtures thereof, a., b. and d. being dispersed in- said
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In a secondary aspect, the invention is directed to an electronic assemblage comprising a ceramic
. substrate having & semiconductor chip bonded thereto by a layer of the above-described composition,
... - . which has been fired to effect volatilization of the organic medium therefrom and liquid phase or viscous
- 65 . sintering of the glass frit.
E In a preferred embodiment of both aspects of the invention, the amorphous glass frit is a crystallizing
. glass, i.e., a glass which forms a crystalline phase during the firing process. In particular, the glass should
- form a crystalline phase when fired at 350-500° C. The crystallizing phase can be either of same or different
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. Though particle size of the thermally conductive metal or metal-containing component of the invention
. .is.not narrowly- critical, it is preferred that their particle size be in the range of 0.5-20um. Particularly
o preferred particle sizes are 0.5-12 um. In the case of silver, which is the preferred conductor material for
.85 .-use in the invention, flake configuration is preferred since the rheology of the composition made therefrom
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by increasing the water-melt volumetric ratio. After separation from water, the crude frit is freed from
residual water by drying in air or by displacing the water with either methanol or acetons.
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" D. organic Medium
~ The organic medium for use in the invention is comprised of an acrylic polymer having a comparatively
low burn-out temperature dissolved in a primary solvent selected from sthylene glycol monobutyl ether
acetate, dimethyl adipate and mixtures thersof.
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High temperature durability and good thermal dissipation are required for adhesives used to attach high
power IC devices to ceramic packages. The operating temperature of the IC device must be maintained
below 150°C to avoid electrical malfunction. The interface between the die and the package has a

- . significant influence over thermal resistance values. Gold-silicon sutectic bonding process for die attach is
"s0 . difficult to contro! and is subject to voiding at the interface. One advantage of a silver-filled glass adhesive is
- the absence of voids at the interface due to the wettability of the interfaces by the giass.
The thermal impedance of the packages were measured using thermal chips according to Mil Spec
. 38510 Appendix C. 1.52 mm x 1.52 mm (60 mil x 60 mil) thermal dies were mounted using the paste
.- (preferred composition described above) and cured as in Example 1 (adhesion testing). The thermal
66 resistance measured for 4 samples of silver-filled glass adhesive gave a mean value of 17.7°C per watt
with a std deviation of 0.40 (Example 4). Test resuits from eight samples prepared with gold-silicon eutectic
bonding gave a mean value of 14.6 °C per watt with a standard deviation of 0.95 (Exampie 5).
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- resistance val ues. Gold-silicon eutectic bonding process for die attach is
- 50 di®#ficult to control and is subject to voiding at the interface. One
advantage of a silver-filled glass adhesive is the absence of voids at the
“interface due to the wettability of the interfaces hy the glass. The
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“‘according to M| Spec 38510 Appendix C. 1.52 nmx 1.52 mm (60 m x 60 ml)
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.B). . EP 0 317 694 Bl Exanples 6-14 A series of nine paste conpositions
was pr epar ed having the same conposition as Exanples 1-3 except that in.

' Exanples 7-14 a different solvent was used and the pastes wer e eval uat ed
_;-.,_.vm_th:!ﬁespect to 5 dispense rheology. By the term"di spense" rheology is

-~ “fmeant the rheol ogi cal properties which are essential to the low flow and

high shear conditions encountered when the paste conposition is di spensed
-.to a surface fromthe smal| orifice of a syringe applicator having an
~internal dianmeter of 1.37-0.25 mm A spatula is dipped into a mass of the

" pasté® pulled away fromthe: paste surface and the behavior of the paste on’
. the spatula and at the surface of the paste nass is observed. The rheol ogy
" is evaluated qualitatively by the 10 followng criteria: Good Fluffy

- consistency, no stringing, no drip of paste fromthe spatula and only a

"~ shortgtail at the point of renoval. Fair Heavi er consi stency, al nost

~ forms strings, no drip of paste fromthe spatula, but a substantial tall at

..the point of renoval. 15 Poor Lunpy consistency drips off the spatul a
.and substantial stringing (very long tail) between the paste surfaces.

"Paste tends to be gummy. As can be seen in the following table, only the

conpasi tions in which butyl Cellosolve acetate or dinethyl adlpate wer e
- used as solvent had good di spense rheol ogi cal characteristics. 20

- 66



2530 35 40 46 50 65  EP 0317 694 Bl Table 1 Effect of Sol vent on

-'Di spense Rheol ogy Sol vent Conposition - Dispense Rheol ogy Butyl
'Cel | osol ve Acetate[err] EP 0 317@€9981Car bi t ol Acetat e(2)

. Poor Dibutyl Carbitol (3) - Poor 15 Dowanol EPh(4) -
- Fair 2-Ethyl Hexanol Poor Ter pi neol

- Poor 20 . Et-hyl - 3- et hoxypr opi onat e : Poor Texanol (5)

"Fair Dinethyl Adipate - Table 1 Good Tridecyl Acetate

- Fair 25 . Butyl Carbitol (5) Fai r Butyl Carbitol
~Acetate(7) . Poor Eth Iene Glycol

-~ Poor 30 - . Propyl ene &hi8SHaL4d : 2N8C AIQAY 1) Tradenane
~of Uni on Car bi de Conpany, New York NY for ethylene gl ycol nonoet hyl et her
- ‘acetate 35 éag ! g@enagﬁ,ﬁf Uni on Car bi de an YQrk. NY for
'diethylene ; er acetate (3) ; i on Car bi de .
. Company, New York, NY 40 for diethylene glycol dibutylether (4)
“Treflenane Py Wd;iq@,gqlveCQ@ggage(M dland, M for gggp! nonoethers 45

~(5) Tradena st man m cal Products Inc., Rochester, NY for '
2,2, 4-tri nﬁﬂr;;igf 33&&& ﬁgg nonoi sobutyrate (6)P °Fradenarre of Uni on

" Car bi de Comﬂtuxleeandtbl(HY so . for di et hylemxe gl ycol nonobutyl
ethey. (7) gﬁ PR (2H Uni on Car bi de Cbnpany, hbw1¥§%§, NY 55 for
diethylenenﬂg“h nnnobutylether acet at e. EP(f 694 Bl Exanpl es

- _ Terpineol * Poor

o Ethyl-a-cthoxypropionate Poor

N2

: ' Texanol (5) . - Fair

Dimethyl Adipate ' Good

u Tridecyl Acetate : . Fair

- Butyl Carbitol (6) : Fair

Butyl Carbitol Acetate(7) Poor

e . Ethylene Glycol Poor

% . Propylene Carbonate . Poor
(1) Tradename of Union Carbide Company, New York, NY

-'55 for ethylene glycol monocethylether acetate.
. (2) Tradename of Union Carbide Company, New York, NY
for diethylene glycol monoethylether acetate

U (3) Tradename of Union Carbide Company, New York, NY

w0 for diethylene glycol dibutylether

(4) Tradename of Dow Chemical Company, Midland, MI for
- glycol monoethers :

(5) Tradename of Eastman Chcnical Products, Inc.,

“ Rochester, NY for 2,2,4-trimethyl-1,3-pentanediol
monoisobutyrate.

_ (6) Tradename of Union Carbide COIpany, New York, NY

50 for diethylene glycol monobutyl ether.

{7) Tradename of Union Carbide'COmpény, New York, NY

665 - for diethylene glycol monobutylether acetate.
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--.?'.'".'A‘.s‘%eri.é-s of four further conpositions was prepared having the sane

“comnposition as Exanple 1 except that different particles were used. As can

.be seen in Table 2 bel ow, onl y tEeo4F berBfnt-treated silver 5 particles
“had satisfactory dispersion stability. The untreated silver powder (QL0O)
~and - the untreated silver- coated nickel flakes did not formstable

.. .di sper sExamplébub-18ett| ed out too rapidly even to be evaluated. Table 2 10

. Effect .of .Surfactant Coating on Silver Conductor Description of Particles
Particle @neefes of tey &ysherompositionshyias ipreparprbbaring Bjecspmg composition as Examplec} gxcept

' Good Methat ditigrent erfth'BS were used. As can bpfgeen in Table 2 begigy, ronlyghe surfactant-treated silver

STerr ]5 particles had satisfactory disp(gipnstability. The untrpgied silg%tppw@a QPPN ang;ﬁe\;.g}reaw a”t"@ﬂ

“Ni ckel coatad)nigkel flakes did not f°’Pc§E?P'°§§P?’f'@H[bEtrSP]"°‘t U} tog GRpiY-exorio PR YU ¢ ¢l es,

.. Metz 15, tradenane of Degussa Mtz all Lur gical Corp., S. Plainfield, NJ
.20 (2) 50%7.5-9 [ ?‘? f“particles, Mets 26 tradenane of

,;_:Degus a Metz Metallurgical Corp S Plainfield NI (3)10 [err] (4) :

BlectTical propertifes c ouEftbchal Surfpetattloatiag on Sifver Condudiosper si qn stability was

- eval uated qualitati Vﬁés\ériﬁi}m S PRRibS Tpﬁa‘h%[g@h@:e C BidoBisidd) stabliiy 1€ fol I owing
~-eriteria: Good T Sere—setyling at 1 nonth
‘Poor ©+ Settling a té‘?%\?érnl ght s{or & Ex @9"19 33 A seri es of

-...flfteen further tegtd®

run in V\A'IIC ?le po flrit of Exanple 1
was placed on gold]a r %Liw abl e H9HIEr i a) s ered under vari ous
‘g chardftferist ti 85

conditions to obse Lhﬁ glass frit. 36 .
-Exanpl e 19 A powder gt) 50%i3-4.% mm partdesi Metz $9 pradepareodt Dbgusse Maw Fataliorgizalea  of
about 1 nR/g) was spromid. Bdinteld, B gol d- coated silicon die (substrate). The
subst?rat e was- pl aced2G%e Soem putiges. Mets abragdensmelebBacussg MeizdMatalivrgical o wel |
~above 40 the soft eniGop-FoPhinfielk Nd he gl ass. @ ass softening and wettability
~on the substrate wer® ¥ t ored usi ng a vi deocamera.. A t hernocoupl e
“enBedded in the stad® FRsHICY Bopeyties potbeiededis a function of time with
“readout to a stripchart recorder. No special control of the atnosphere was
- takef® Theispadsion statiley wasSvilaatiddjuylititiat 2 ebomt teraperatiir@ acbrdihg torthe folwwibg Gritsris" and
- hel d at [@oad] fNuosefilingienBitneths The contact angle of the nelted glass on the
- subst r at eFavas osgersedidg 8td menti ess than 30 (one value as low as [err]).

.. .Exanpl e 2BooThe Setfling afiesovesmight storepe: and substrate were used as in Exanple 19

_excepp the substrate was placed into a box furnace and held at 350 C for 5 °
< 'mi-rut es Exe0R8sA888t angl e of | ess than 30 was observed. 50 Exanple 21 The

e-gont act angl e vvas determ ned as |n Exanpl e 19 usi ng{rt p'gEs 5315%\?3%330"””
~-subst.r at from
Ao ferr]. t? ¢ ‘{é%gﬂg';er Isﬁq‘ﬁq;“sgﬂﬁﬁn%ﬁrﬁ ‘ﬂfH?’a@["’“ﬁr‘fﬂT '556‘88&?73’8 a"%‘@ﬂ B Terr] -
c.to [ esr B eved that a rapid increase in glass viscosity occurred

as the gl %ﬁrystal lized at [err] which resulted-in inconplete wetting of

' the substrate. EP 0317 694 Bl Exanple 22 A piece of glass about 0.5 cm

~on edge Ofa fdnBerd @A (nilél n iSEPRORER fol aQriddE 3feh b Buti1 n2lgX AdpRnkibd WRE gold-coated
' ) N 40 silicon die (substrate). The substrate was placed on a hot stage capable of heating the part to well above

TR the softening point of the glass. Glass softening and wettability on the substrate were monitored using a
videocamera. A thermocouple embedded in the stage monitored temperature as a function of time with
readout 1o a stﬂpchart recorder. No special control of the _atmosphere was taken. The substrate was rapidly
heated at a rate of 150 ° C/min to 400°C and held at 400°C for 5 minutes. The contact angle of the melted
glass on the substrate was observed to be less than 30° (one value as low as 9°).

Example 20

The same powdered frit and substrate were used as in Example 19 except the substrate was placed
50 into a box furnace and held at 350 ° C for 5 minutes. A contact angle of less than 30° was observed.

Example 21
The contact angle was determined as in Example 19 using the same powdered frit, substrate, and
heating rate except the peak temperature was increased from 400°C to 425°C. In this case, the contact

‘angle observed ranged from 60° to 79°. It is believed that a rapid increase in glass viscosity occurred as
_the glass crystallized at 425 ° C which resulted in incomplete wetting of the substrate.

1



+-crushed using a nortar and pestle to produce a powder. The powdered gl ass
~ was placed on a snooth, 5 gold-coated silicon die as in Exanple 19 and
+heated at a less rapid heatinggpad $170foaB} C per minute to a peak
“~téenperature of [err]. The contact angle observed ranged from40 to [err].

 The sanple was cooled to roomtenperature and then reheated at 50 * C per

- mnutebeoplp@2r] and held for 5 minutes. No change in the contact angle

~-occurred once crystallization took place. 10 Exanple 23 The sane powdered
Cfrit andAgisiee of glass apoutiod ¢y anebge dfghesamephulkt dempasition dpserikedyip Examplctwas nt o a
"box f Aryshedousingl aimartar [ang pgstle dor pradugp g powder. Theepopdanadaglass aﬁgﬁ placediPecr sredthnas

[er °] qojdxeated pilicon ie| 45 JmExapirioJ8 and hested st p daes fagid hapting Fale °tﬁ@°fs'n'a'§? fte. 15

" Exanp|Reek smpespfureiof 4 oﬁdﬂr"e‘?ﬂ"ff“r‘ pRole Qhseryedrangsyl fom 49\/5’555I %WPIS %seqoe!ad for 10
: rm nu €l rogm tamppraiure gid atep £t 50 Copr '3'5?‘%‘%48?1%?"" hel dor & st Nayehgnes n

_ observtB%IcW‘?'étr?"ﬂ%B‘f"F'ﬁﬁ’ "t"ﬁ?gysﬁa&z?t'@?tﬁ‘fpfcérr] C per minute to [err]was

greateLr t Iéag 20 [err] for the follow ng substrates: snooth gol d-coated die

- (98 RN sron) [err] (115 to [err] - adhesion); bare snooth si Iicon (155

10 L1 w0 Biha WUABRUPsPlbliSl 597 Efhell Wt b e
~gol d Tﬁqﬁ °a‘gura st ‘Hf mﬁ%ﬁ% E@frﬁwa Wrza %@curred[errr

- no u%@ sr ver for 161 to [err] - sorre adhesion). 25
: -Exam)l e 31 gﬁ ass ‘piece about 0.5 cmon a side of the same bul k
' CconpoSkxainpBs Zesocr i bed in Exanple 1 was pl-aced on the gol d-coated silicon

- substrate and heated at the less rapid rate described in Exanple 4. The

gl ass softecypoavderad frititbam Exdripler 1 wasrtightly ainteesd for 19phiartes anB30h Cao oomt avbite, Binlgé e of

’ [er r] ddetcinacouact anglombseanct wherghestirgOhis\petieta $50r° G e roinute HEATC way grested 880 C peak
: redt derdhe fokowing isgbsiiatés: embptisgnidrtoated dieAB5 -mdbasioneNgdr (AtSue 465 cdhasion) i n a

. cont ‘achereagipstoth gficon £185 to EFQNp he gd@gonnHive-coatRsnalying (8% t Rend agbevien)iaels- of

* usi ng Jopipd Plyming (128 de) 1391° a'saé'hi?&’r‘)t Perp @8ld fiqi (i to Jify'st peatdbesign): tapgh gure siverr foll o

. gl-ass @44 184" 15 pPYRSExanpl e 32 35 The powdered frit from Exanple 1 was
--placed_on a_pure, snmooth silicon chip. The substrate was rapidly heated at .
- a r# eFErPRal per mnto 400 C and hel'd at 400 C for 5 mnutes. The

| f
. fgm ]aci}] R'Yisd %:r abd] c#.sosn aosbd%%'i %ﬁ Santy ‘ ‘s&:%posslt.kd Se‘f,ﬁ?rgeé“ﬁfi& ﬁ%é P”LJ&JceJ t °

silver ab t ear,a?o?maﬁ%s;rhae' £ 157 NoSnBie releh I%ﬁér M nut e
ot -Eoer& at@e. ] rla a'S frasN SimdiSROR akaSH\ e‘?zftrfr to 90
S 46 afle”dt 1381 BEMpie£sd &3 3P tierhdrstifs theRdp Srtdﬁ@e%f@rﬁl Qided t he
- sane r@d&@g&m&%r&@f@%ﬂs@aewet&gwwgrags ReVstaliizyfons O vent conponent of the
~organic nmediumwas a m xture, by weight, of 7.5 parts of dinethyl adipate,

.3 . par t Examiple B2r pi neol (-a secondary solvent) and 1.5 parts.of butyl

'Cel-haosol"_v.e acetate. The adhesion values all 50 exceeded the requirenents

- of 2X M TheStogrder&BBTron\Etamold 1208 Blace@loa i pere.lsmopih siticnp@hip { The isulfstsate yanelidiy)

i ntegrhested atca rataet 150 1par mn tpadP0CC dndoheid: atr400° @ foh §tmicutass Thescantect angip otkthe | ons

. 55 glass pppeived erppuansilisemianged rem@P* 9,467 nel y di vi ded particles with a

o icle size of 0.5 to 20 [err] of metal and/or netal-containing conpound
'havi“’ngE"é"‘P‘ﬂé?rral conductrvrty of at least 0.2 [err] and 12 Exarrpl e 22 A’

~ piece of ass ab ut 0 5, onl ed 0 ﬁ mar cri bed -
in Bxa egg uiiont Prgrmarvr? frs gj e The
-.powderg "”""“%3 % Aheeen 3{’91°°q§°"egd e ‘f d‘ con '€ as in

Exagg)lg(ag,gle@{,]pasheat ed at a less rapid heating rate of SOC per mnute to a

-A further series of three tests was conducted in the same manner as Examples 1-3 except that the
soiv_ent component of the organic medium was a mixture, by weight, of 7.5 parts of dimethyl adipate, 3
‘parts of terpineol (a secondary solvent) and 1.5 parts of butyl Cellosolve acetate. The adhesion values all

.60 exceeded the requirements of 2X Mil.Std. 883C, Method 2027.

Claims
1. A composition for bonding mtegrated circuits to inorganic drelectnc substrates, said compositions
66 . comprising an admixture of

a. finely divided particles with a particle size of 0.5 to 20 um of metal and/or metal-containing
compound having a thermal conductivity of at least 0.2 Wem™K™* and

12



S Y o ST

.peak.tenperature of [err]. The contact angle observed ranged from40 to
[err]. The sanple was cooled to roomtenperature and-then reheated at 50 C
per minute to [err] and held for 5 mnutes. No cha t he contact angle
occurred once crystallizati orER 687 g84B&. 10 Examzm’m "ﬂutﬂm wder ed
frit and substrate as in Exanple 19 except the sub into a
box ur a held at [err] for 5 mnutes. The contact angI e observed was

[err crystal i zation occurred prror to wetting of the substrate. 15
Exarrp'ﬁ Pl o818 I frrros@ %@EJ G ghdd 089 o 10
?ge%'&ﬁe %’Grkﬁf ';r'r'ﬂ \éég o % s & éiih : cAf) Qr%rgl%';%greater
0l at 8'he n
©tembbratude df @15 TCh@h &Ha&"!nago 3(’6’3‘\ &ﬁffor&m)fa Oﬁﬁ I oalerr] -
adhets irSd) tombdPitiirb ahidl-thén feReakedat bo ~C pud RPdn hamtshmartésl n&Ehaﬁ R Lo
: [errt]meconfaeta%ﬂb@&duﬁé&onc&bﬂyb&ﬂﬁzaﬁ&a&&@raaéum na [err] - some adhesion); gol d-
coated alumna (129 to [err] - adhesion); pure gold foil (140 to [err] - no

aghe®iampip23and pure silver foil (161 to [err] - sone adhesion). 25 Exanple
31 A glass piece about 0.5 cmon a side of the same bul k conposition

descr i Desdsame fewderpd &it and\subsisteneeid Examplhd9 gadedt the sulstiate was plesedJuib athont e and
heat fugiaggtheidiat 4pE’Ssfor f plinptasathe agetact ahgie doseryedwanhifl e Glpss iystalipatipspcausdd ened at
abourriof emettingpfdhef p#HBe- a sphere with a contact angle of [err] No change in
chntact angle 30 was observed on reheating to [err] peak tenperature.

Heat PGPS £+ h sarrpl e to 435 peak tenperature resul ted |n a cont act angl e

OTVI[er rl'lleq) r? 3 e'il' st i t{ﬂ?rt éor@% USI ;rgagl
di %ﬁ fl)r ﬁ%a«i’g %jbs%f E gftu E‘%! i pell 5t 1 (}Eﬁém lztés % g& tor than' ed

0“ %aFHJQ QRBW t 196’“ Gg! hes f; sivé e d—a rate
aﬂﬁfna f(’ia@ tb @34 -€I &dn e |oaforl Rﬁbrt 1 S5in Sind esmmoact
angl(emqi”gbe.g 8a8nhesib®er ved on pure silicon ranged from[err] to 46. 40

Exanpl e 33 The sane powdered frit as in Exanple 1 was on pure silver foil.
The BakpbBate was rapidly heated at a rate of [err] per mnute to 400 C
The contact angl e observed on pure silver ranged fromJ[err] to [err] 45
Exanpl agle8sipi@® shodt @i5tdmeen seidd of shehmb bulk corbpesition deasibedbindatmet ivas plimed sane
man sy they golg-goatad| silicon] susteatecandthotach t then dess édpidarate desaipeshia riixampfle thheaglagani c
medi s9fienad ot QOmWUr%andgz"‘ﬂféPgm%Wﬂc@aph@fwﬁ o1 1%1i- Metchsrige indtopiaeteangl® part s
of? tvasFPREed o qehoatingrie| 495 Corsaly ralyrpd Heating 3:fresi sasppla,igt4pp pegk| teaassitye
acet'atuited “Tﬁé‘°’§iﬂ*1 aglad 1%%1I ﬁwpéﬂs 130 aed %’x@é@ﬂ@‘é‘et"l‘f’e'mf’@'&ﬂ?"r‘gﬁﬂf'ﬁ finefydivided
M | . 9i§s3 partigies o oqlisyisligte »eing ey Rigless eysializBioRposi ti on for bondi ng i nt egrat ed
ci rc‘|=.u ts r ég I norgani c dielectric substrates, said conpositions 55

PR an admi xture of a. finely divided particles with a partrcle si ze

0$ 0. 5Tﬁe°p fn'i ?nQExQ:IfIEiear' tﬁ;}ﬂ( % {, J%Qélﬁ gh 4o GRER ﬁé@ﬂ? hay, giag
t her gty GOR Ao 160 fd, el ugs. Fhe dohidi oo rhﬁed
partdr;s eﬁsen, aamarrp g rl éa% 401 to 48 has"a BTA Sof tening poi nt
300-400 C, a surface area of 0.6 t025 [err] and (3) the vol une ratro
Oko aE,{ae.mbsaber ng fromO0.75 to 5.0, c¢c. an organic nedium characterized in -
that 5 - the glass frit has a contact angle with gold of no nore
t han 60he sderpowdaslLiFicas iaExangietlvad @Npes siverrial. Ohe fubktrale wasthapidly Badesitatat i al | y
f r ecraigfof fiSk Glper miptta ko 490 ¢IC.ITaé ogndest aglerobserved on pure silver ranged from 78° to 90°.

45 Examples 34-36

A further series of three tests was conducted in the same manner as Examples 1-3 except that the
solvent component of the organic medium was a mixture, by weight, of 7.5 parts of dimethyl adipate, 3
parts of terpineol (a secondary solvent) and 1.5 parts of butyl Cellosolve acetate. The adhesion values all

s0 exceeded the requirements of 2X Mil.Std. 883C, Method 2027.

Claims
1. A composition for bonding integrated circuits to inorganic dielectric substrates, said compositions
65 comprising an admixture of

a. finsly divided particles with a particle size of 0.5 to 20 um of metal and/or metal-containing
compound having a thermal conductivity of at least 0.2 Wem—K™! and

12



the orgam ¢ nmedium conprises a solution of, (1) acrylic pelyrer—dissol ved |

‘in.(2) a solvent consisting essentially of 10

/owt
+.of -a primary sol vent sel ected frgspyeipgdess 9l ycol mﬂm “Ewﬁgl‘igm ate,

.. dimethyl adipate and m xtures thereof and (b) 40-0 % econdary
- 'solvent selected fromglycol nonoethers, terp| neol , 2,2, 4-
trinmethyl- 1pmumvwate:hruﬂlesrmamrmmmgssmahncn 1) nbcayJTAssomnmg Poistof 300r400 LG, e S

thereof, thé)astrace genyds tb 2EM3goamt 43) thervgluBe Btidoi% tatb, beingrfomi &7500b9mer , 15

t he corrposmﬂlmmﬁmeﬁlhfer contains d. 0.2-2 %w. of a surfactant sel ect'ed
. from|ong chkearateizadrin thatat ty aci ds and al cohol's, amines and [err]-al kyl

~esters of |ony %S'P*FF ff'ta’taﬁg RBIPY Sngle Wit gold pf nosmern dhen G when mepsurgd gt 3ipedsei ng
“di spersed in sdpapaptye 490 Heend inubgentially froepfalialmegland halgger,ptos.ai m 1 i n
. which the frit ‘t‘%“aa"t?r uamwasafésszjlrﬂa%gf whi ch upon firing at 350-500 C

forms at |east QfEVES se dispersed in a matrix of remainder
( ‘%{5\9"8?9 g |

gl 3. Th P h d
g‘i—i\S/Zr 25 2 C-l- t&é)gﬁ?;g solve ‘E@élgctedt ponh rTF%Ignef 9! oF H’II;JIIO utP(l gtﬂ eg}[ ﬁc

fihe Bha &
borate gl ass a& Hg? ot 118 tdd”f 15431 Inbfoeth§r@erbin j.at e
glass is a crystq&nl,dt C% tﬁ&l&‘ﬁ-‘id% y'?; beV!%b ﬁf%ﬂ é}ﬁ %?
. 10. 4% ZnO and Igle thi4 doRiph t.o.?»Qomaﬁﬂ % QRLFIid poeRf Cl a m 1 1in which the
cofrit4s a zing th@%pbmoasdnhérq;aﬁtgnsgl ass. 7. The conposition of claim6 in
- which the glags2 kswilencsubiscia seleéild irém AG WRAIC: b-Cho-thityidids e tidoRdls; amesdatli al | y

by wei ght o0fc,-Cgakfioebtb®, of Jdg 4RairZRat) addsldia [neturgs Bereofda.0%/0ape B heingtispSrsedline
conposi t i on sad ogéréd medium.N Whi ch the surfactant is coated on the surface of

+the netal and/or netal- containing corrpound 9. The conposition of claim.1

-1 it cB tThe compdsition efrdlain o i whigio fhp it i$ B cyisiellizablg s whithdénomfiringOat 33G500THe
- conposi ti dermefat |easa¢nmcwstamnwwwiwwapwmaei rgmpindesglessr i c acid. 11. The
B corrp05|t|on of claim1 in which the fatty acid is ol.eic acid.

_Pat ent afts pih@iepapogionof cipifsbifwbint e ML sulteaiadier eeh i ntegrierter

“Schal t ung anor gani schen di el ektrischen Substra- ten, unfassend ein
o 2 haon e Soncafin JARI OB PRI BRSNS CURRERTol | chenar 6Be. von 0.5 bi s

. WAr el eltf

- zertellten

20 gm ehn % gosjl on &anén(\) ?nrw?éhqge Z|a dopa@ gtlI %isna é(gsrtgﬂeng(?euagsmh h?&nggtlé
Hen ei ner am)rp 8%@?“”6 die (1) einen

.. DTA- g wgi CﬂU@&?&'ﬁﬁéﬂof&Qiﬂn B Wt Pe it fs Ve loall BdrodlichE gRREZI fi sche Coerfl Ache
; von 0,5 bis 2 n2/ g hat und worin (3) das Vol unen-Verhiltnis a. zu b. 0,76

: bis"5; 07 Sthe compdRiitEon ki Bh AR thel\dds WRondrfstallizable beladh BE0BMEE QRN ik NE! |
- daB - di e detentidlly by Weigtt of BERET) e 488 ZAGY 7B, OF1ahd £ dgioron ni cht nehr als 60

““’hat, gemessen bei einer Peak-Tenperatur von 400 IC, und imwesentlichen

. frei awoB Ahlabiyostied ¢f-clabm ¢l inetich gensurfaianiie Rodtet on the sulfBbe(>f Bib nefd dndhit metatlas
. organl s Cheofidingieompound. Losung aus c L (1)

- .einem Acryl - Pol yner, gel5st in (2) einem Losungsmttel, imwesentlichen
- best ehefd Té?a§°f('m’?'f"80>f Blpig 11'00’"'%%9SW@Pﬂiésd'ﬁW'Y‘iﬁ*m@ﬁmﬂwmmttel s, das aus- -

- Ethyl engl ycol nonobut yl e- t heracetat, Dinethyladi pat und
der eﬁo |\/|?% Jhe ﬁg@q?sn(t%\stﬁ @lﬁmﬂ ip whigh the ftty acid is stearic acid.

11. ‘The composition of claim 1 in which the fatty acid is oleic acid.

- Patentanspriiche
45
1. Zusammensetzung zum Verkleben integrierter Schaltungen mit anorganischen dielekirischen Substra-
ten, umfassend ein Gemisch aus
a. fein zerteilten Teilchen -mit einer TeilchengrBe von 0,5 bis 20 um eines Metalls und/oder einer
metallhaltigen Verbindung mit einer Wirmeleitfahigkeit von wenigstens 0,2 Wecm~'+K~? und
. 60 b. fein zerteilten Teilchen einer amorphen Glasfritte, die
(1) einen DTA-Erweichungspunkt von 300-400 °C. hat,
(2) eine spezifische Oberfléiche von 0,5 bis 2,5 m3/g. hat und worin
(3) das Volumen-Verhiltnis a. zu b. 0,75 bis 5,0 ist,
y c. einem organischen Medium,
65 . dadurch gekennzeichnet, daf _
' - die Glasfritte einen Berllhrungswinkel mit Gold von nicht mehr als 80° hat, gemessen bei
siner Peak-Temperatur von 400 °C, und im wesentiichen frer von Alkalimetall- und Halogen-
Atomen ist;

13



... das. ist, das
~ dispergiert ist

W-Jmn die Fri

.. {(by 40 bis 0 Gew.-% ei nes sekundaren Losungsrn'ttel s, das aus
:. A ycol nonoet hern, Terpine- ol,

2,2,4-Trimethyl -1, 2- pent andi ongnagwg@pgyrat Tri decym_

st el ety S RN

. Zusammenset z udeg owgenisobe Kediurdl ein@ |.Buly ais 2 Gew % ei nes Tensid§ eht hhlt’ das
“aus l-angket t i (§keine@ AenEBIy@tgef'sinen und Al kohol en, Aminen und G -Ca

. ~Alkyl est em I%F@Etﬁqsgmm'ﬁ@t'mww@meuﬂvdstmmMSGem schen ausgewahit ist,

- wobel a., b.. urf® &9 bi§ O &r%}%ﬁﬁmﬁ@h’éﬁ Liaungsmiielsi das épy Feylenglypelgonobyle.,
Zusrmenset zunah%%fe‘ﬁt Rimeinyiadinat ynd dgeep Mischngerrausgewdhiidst bndr j st al | i sl er bares

4\bis, 4Gt gl sejwpridren Lpusgsmityisydag ay- Ry eplmaappthes), ferpine-

“kristalline Pha?é %’:?jﬁ‘ithy"&? Rentandignmpnpisqutyrat, , Tridecylacatat, ynd (deres o Misphungag

fﬂ% %, Zusarrrrensetzung nach Anspruch 1, worin das Metall
_oberfRachenbe‘ﬁ'% elé}?ss t§ Lsg%;gfnsengngés Bis 17 @Wﬁ? éa’?polnn?‘e?hent%nﬁpr uch 1,

Se zung’ nach
Anspr uch ‘b 0, szrh A9, 176k

* das, 25 ﬁmgeﬂcaam @ IRl é%@ﬁ%f%aﬁ%ih&hﬂ% k‘% SR

' .5203 bes&&&ta bSynd 4 ﬁ%ﬁﬂ‘%ﬂ;&ﬁ&&b&ﬂﬂecﬂﬁ@ spaRRRisiiah 1, worin e Fri tte ein
Zi nkbl ei borosiiicat-das Ist. 7. Zusamenset zung nach Anspruch 6, worin das

G as 2w ZehfmendEung nkdhCABEHCh" 1, Gofi 16 Frithe” dirs kridtaliibiorb@6dd@lBs B6) das beinh Blensid,
bezogen wmiuBsodes bicsw0 emvemgstenmiae Riistallifid) Pias@ biflet/ Gie In ShePBRyix 265 dbrPAcdnds 7, 1 %
B208 undGidged digrgierfistSi 02 besteht. a Zusammenset zung nach Anspruch 1, worin

'j--_'das Tensid als Schicht auf die Cberflache des Metalls und/ oder der

'rr@tjal Bh adusargreensateunb nart) ngprech f1 gedsin deshivetaligberfidnberohaiidetiendiberddit zung nach
Anspruch 1, worin das Tensid in derh organl schen Medi um gel dst ist. 10.
Zusanﬂen@@%@ﬂ?wan“}lrf@fﬂf%ﬁ "1°""\ﬁlt9r':r'7‘?lB 'Pﬁ'e'F'é'tbP@h@'Pse'StSt earinsaure ist. 40

11. Z&sam’rg%rs‘%tszuné@nach Ans ruc ?dﬁ §| Fin@gr ' eIialsr eit!lt ssilalﬂ{sﬁﬁ%%ggaure i st.
Reven _
~ sulf&t r at®RBeGPELES Ea'i’sh@ 184 % Hﬂoé%’ “ tions conprenant

~un nsl £ d di
T AR S R i
- cont eqa?usﬁmn%&a gyﬁ%sﬂlltﬂ:ﬂ sc%?ﬂlaﬁé Gl L 4sctg'%5m @4ha gooalb RIS R siger m 657

Ler sb) atrbudg, Whakitlerpali el ol PUG: 168 /240, 9 1 AUBLOPa Q! |
( ‘2 Uewl9) §1b, pateh@ ol | I ssenent DIA conpris entre 300 et C, (2) a

-une aire superficielle conpris entre 0,5 et 2,5 n2/g, et (3) Ie rapport en
Vol ume. dRusérihendetiuny nBEHAMRSPRENTIN hiéiin &ak Tensil 25 SEichb al¥, did Oberfilchs des Mbtslls

‘or gani qumd/ocaﬁaohemhﬂt&eemrﬁdlﬂgla:tgeﬁﬁchtnst - lafritte de verre presente
.- unsangl e de contact avec |’ ne d4passant pas 60, lorsqu'iH est nesure a
~une t @npéusaroensetrmy hamlﬁes;mu;h 40@drin Gas Bnsie Inl demedanipahen Meremgatist skenpt e

" d" atonmes de netal alcalin et d halogbne, - le nilieu organi que conprend une

sol ut MnZugemmengotzung Fmh Anspruch d gworip giie (FelYsiiwa Siperinglise st acryl i que di ssous dans

- (Q) un _sol vant consistant essentiel | ement en:
- 40 11 Zusammensetzung nach Anspruch 1, worin die Fettsdure Oleinsiure ist.

Revendications

1. Composition pour fixer des circuits imprimés & des substrats diélectriques inorganiques, ces composi-
.45 tions comprenant un mélange:
(a) de particules finement divisées ayant une dimension particulaire comprise entre 0,5 et 20 um, de
métal et/ou de composé contenant un métal ayant une conductivité thermique d'au moins 0,2
Wem™1K™t et
_ (b) de particules finement dmsées de fritte de verre amorphe qui:
60 ' (1) a un point de ramollissement DTA compris enire 300 et 400°C,
{2) a une aire superficielié compris entre 0,5 et 2,5 m?g, et
(3) le rapport en volume de (a) & {(b) étant compris entre 0,75 et 5,0,
{c) d'un milleu organique,
- caractérisé en ce que:
‘65 - la fritte de verre présente un angle de contact avec I'or ne dépassant pas 60°, lorsqu'il est
mesuré & une température maximale de 400 °C, et elle est pratiquement exempte d'atomes de
~ métal alcalin et d'halogéne,
- e milieu organique comprend une solution de:
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(") 60 a 100% en poids d'un sol vant pri nci pal choisi parnmi i'acetate

.d" 4t'her .monobutyl i que d' et hyl enegl ycol , |'adi pate de_dinmdth

.+ el anges et 5 (i1)ep® &,Qg@@p poi ds d'un sol vant s

.choisi parm des nonoethers de glycol, le terpin-~ol, ”ﬂ‘ m‘& m e de
2,2, 4-trimdt hyl -1, 2- pentanedi ol , I’ ac6t ate de tri ddcy ges,

“la conposi ti on (1anabigmére atrgiiamdissdes dnd a 5% en poi ds de poI ynbre

acryl i que, - | dcomrspet consistant essptietecheatenpl us: 010 (d) De 0,2 A 2% en

. poids d'un agent @ éhd 10 e poidshdinssoly privcipalechoisi] pats |I'acstate d%@rmn@gylwpas en

G, 10 -80 & | ongud'stwianeglycol, l'adipatad tle qt doyrsamgfanges oh| kyl i ques en Ci-e

- d' aci®des gras a KDAB@% RapridRd'wl sqhapisecondaing @!§ pa'("a)des E*eooé@ﬁrS(de)glveQ'dﬂt

" ‘di spers~s dans céf’“?ﬁ'ch da) merQiseptyiele dezzztﬁ?ﬁ’ﬁ’ﬂ {2ragpianedioly hacéiater da, WHgaYIe-Ati on

-1, dans | agell Ie’éf’sf“iI '*1"9@ st un V?fé, % crist able qui, lors de la *5
cal ci nation I 3 F‘?ﬁ(‘{? deyp éﬂﬁ‘?é’“ﬁﬁ&%@ R Pne di sper see

CZE?; oInrcgm 1

. .dans .une ma Qs ition ,selon I%‘rev ndlc t|on 1,

E N : %e loa Oisi arm: I alcools cites ra
Lodeas "f aquel f"lisg égent rgi ﬂ%’ﬁgp o A l:f Th 20
4. Conposit g%a Kr ﬁ% @@ 2Min
. verre au bolregt&'ééﬁ @le(r?\ btg& Iégrrposmlon sel %QI a revendi catlon 4

- dans | aﬂuedohﬁoéltﬁn 56164 R @%n&&&.a«t ¢, &8s Iﬂalqéll&'tla FiB GsEH véne VigthIisabls qunS for! de 18 abl €
- qui GoNSi ShBingdn 235630090, RAMIE BN GO, phisd dHumiid BPoidSo Skis LR BFiceldu veis €N

- poi ds de Bgd#amt. 25 6. Oorrp05|t|on selon la revendication 1, dans laquelle |a
“fritte est un verre au borosilicate de plonmb-zinc. 7. Cbnposition selon |la
- "-revendi 8.atGodwosiion edisrsia teaendizhtion 1) dans/ledqusiis 16 eI espdesiargentsiontid susfadal asstécinditéee 350

‘et 500 * C et consiste essentiellenent en 78,5% en poids de PbO 10,4% en

pOi dso dé Zoe@position $glania fewerdisative 13@ns laqueBQ'@Blttebsmn ONtean byeﬂeds pldebBnE. 8.

Composition selon |a revendication 1, dans laquelle |'agent tensioactif est

- ddpos4 %urComposifiop rsaler lagrgvendicalion di/dans (Hﬂ”ﬂ'@d?(‘ﬁ%’@ Fobarait 4o PlofR-2ipe o un vege g

~ Conposi t i GfistaispRin a4l Lopsistretiiteodt PLpPIdE, dodRRs 19476 aR Poids degihet 1 %P est

Codi ssous deﬁﬁ 8 un m | ieu organi que 10. Oorrp03| tion selon la revendication 1,

" dans® u est ion sel on

T ev el mprien Foia et i shy ediBiea PP ad U e o pepsic B BB SRR PG 5 5

- _ . 95 15 7. Composition selon la revendication 6, dans laquelle le verre n'ést pas cristallisable entre 350 et 500°C

et consiste essentiellement en 78,5% en poids de PbO, 10,4%en poids de ZnO, 7,1% sn poids de
30 'B20s et 4,0% en poids de SiO.

8 Composition selon la revendication 1, dans laquelle I'agent tensioactif ost déposé sur la surface du
métal et/ou du composé contenant un métal.

6. 9 Composition selon la revendication 1, dans laquelle l‘agent tensioactif est dissous dans un milieu
: organique.

- 10. Composition selon la revendication 1, dans laquelle I'acide gras est I'acide stéarique.

. Composition selon la revendication 1, dans laquelle I'acide gras est I'acide oléiqus.
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