1 USE OF ALI PHATI C HYDROCARBONS AND PARAFFI NS AS SOLVENTS I N SI NTERED
SI LVER PASTES The present invention relates to a nethod for fastening
an el ectroni c conponent on a 5substrate as well as a paste that can be used
in this nmethod. In the field of power el ectronics the connection of
substrates with conponents, such as LEDs or very thin silicon chips which
have a very high pressure and tenperature sensitivity, presents a speci al
chal l enge. 10 For this reason substrates are frequently bonded with such
pressure and tenperature-sensitive conponents by adhesive bondi ng.
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15 substrate and component, which only have an insufficient heat conductivity and electrical

conductivity.

In order to solve this problem, it was proposed to bond substrates and electronic
components with one another by sintering.

20
However, conventional sintering processes require either a high process pressure or a high
process temperature. These prerequisites often lead to damaging of the components to be
bonded, so that conventional sintering processes are excluded for many applications.

25 German published patent applicaton DE 10 2007 046 901 A1 proposes a sintering
techniqgue which makes it possible to build very good electrically conducting and
thermoconducting compound layers for power electronics. This sintering processes uses a
metallic paste, which contains a silver compound in addition to an alcoholic solvent, that
disintegrates to elementary silver below 300°C. These metallic pastes make it possible to

30 reduce the process pressure to less than 3 bar and reduce the process temperature to
below 250°C. This sintering technique represents an enormous quality leap in the bonding

of substrates with pressure and temperature-sensitive components.



Neverthel ess, it would be desirable for many applications if the process
tenperature could be | owered even further w thout having to take any
impairments into account with respect to the shearing resistance of the
devel opi ng contact points. This would cause | ess stress of the conponents
to be bonded and thereby a further quality inprovenent of conmponent 5parts
inthe field of power electronics. Furthernore, it would be possible to
consi derably save on energy costs if the process tenperature could be
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wherein the process temperature is below 250°C. Contact points should thereby be created
with uniform quality between the substrate and the component to be bonded, which have a
20  high shearing resistance, a low porosity and a high electrical and thermal conductivity.

An additional object of the present invention is to provide a paste that can be used in the

sintering process according to the invention.
25  These objects are achieved by the subject matter of the independent claims.

The invention thus provides a process for fastening an electronic component with a
substrate, in which one
(i) provides an electronic component and a substrate,

30 (i) creates a sandwich arrangement, which has the electronic component, the substrate
and a layer located in between, which includes a paste, which contains (a) metal particles
having a coating, which contains at least one compound selected from the group consisting
of fatty acids, fatty acid salts and fatty acid esters, and (b) at least one aliphatic

hydrocarbon compound, and



(iti)sinters the sandw ch arrangenment. Furthernore, the invention nmakes
avai l abl e a paste containing (a) netal particles, which have a coating,

whi ch contains at |east one conpound sel ected fromthe group consisting 5of
fatty acids, fatty acid salts and fatty acid esters, and (b) at |east one
al i phati c hydrocarbon conpound. The prior art pastes usually contain netal
particles which are coated to avoid aggl oneration of the nmetal particles in
the paste. Silicon dioxide, netal oxide, netal alloys, 10 polyners or fatty
acids, for exanple, are used as coating conpounds. These coating conpounds

nmake it Q@SS Ringers heafah@wich ¥Rbgeydt.d an aggl oneration. However, the
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consi derably sl ow down the diffusion speed and, consequently, nake
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15  the surfaces of the metal particles have been exposed.

The invention is based on the surprising recognition that the sintering temperatures can be

reduced considerably when the metal particles contained in the paste have a coating made

of fatty acids (or a fatty acid derivative) and the pastes additionally contain aliphatic
20  hydrocarbons.

Without wanting to be bound to one theory, the aliphatic hydrocarbon compounds appear
to be able to promote burning off fatty acids from the metal particles at temperatures of less
than 250°C. It is presumed that, at temperatures of less than 250°C, the aliphatic
25  hydrocarbon compounds are introduced between the surface of the metal particles and the
fatty acid layer above it, so that the fatty acids are surrounded by and partially dissolved by
the aliphatic hydrocarbons. Although this process does not show any disadvantageous
effects with respect to a hindrance of agglomerating the metal particles, this obviously
leads to a burning off of the fatty acids at temperatures below 250°C, so that the surfaces
30 of the metal particles are already available at these temperatures for the sintering process.
Furthermore, contact layers are created in this sintering process between the electronic
component and the substrate, which have a high shearing resistance as well as a uniform
and reproducible quality with respect to the shearing resistance. Furthermore, the use of
the aliphatic hydrocarbon compounds allows for achieving a more homogeneous



30 of the netal particles are already avail able at these tenperatures for
the sintering process. Furthernore, contact |ayers are created in this
sintering process between the el ectronic conponent and the substrate, which
have a hi gh shearing resistance as well as a uniform and reproducible
quality with respect to the shearing resistance. Furthernore, the use of
the aliphatic hydrocarbon conpounds all ows for achieving a nore honbgeneous
4 distribution of the conponents of the pastes, than is the case for pastes
cont ai ni ng conventional solvents. This results, anmong other things, in a
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The netal particles can, for exanple, be in the formof flakes or of a
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copper, silver, nickel, and aluminum. According to a most preferred embodiment, the metal
20  issilver.

The metal particles contained in the paste can be homogeneous or heterogeneous with
respect to their composition. In particular, the particles in the paste can contain different
metals.
25
The metal particles can be of a varying form. The metal particles can, for example, be in
the form of flakes or of a spherical (ball-shaped) form. According to a particularly preferred
embodiment, the metal particles have the form of flakes. However, this does not exclude a
minor quantity of the metal particles used can also having a different form. However, it is
30 preferred that at least 70 weight percent, more preferably at least 80 weight percent, even
more preferably at least 90 weight percent or 100 weight percent of the particles be in the
form of flakes.

According to the invention the metal particles are coated.



5 According to the invention, a coating of particles is understood to be an
adhering layer on the surface of particles. According to the invention,
adhering layer refers nmeans that the |ayer does not separate
gravitationally fromthe netal particles. 5According to the invention, the
coating of the netal particles contains at |east one coating conmpound. This
at | east one coating conpound includes a conpound sel ected fromthe group
consisting of fatty acids, fatty acid salts and fatty acid esters. These
coating conpounds 10should avoid an agglonmeration of the netal particles
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As fatty acid salts salts are preferably considered, whose anionic
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to the stabilization of the paste.

The coating compounds are preferably selected from the group consisting of saturated
compounds, monounsaturated compounds, polyunsaturated compounds, and mixtures
15  thereof.

Furthermore, the coating compounds are preferably selected from the group consisting of

branched compounds, unbranched compounds and mixtures thereof.

20  The coating compounds preferably have 8 - 28, even more preferably 12 - 24 and
particularly preferably 12 - 18 carbon atoms.

According to a preferred embodiment, the coating compounds include mono fatty acids,
salts from mono fatty acids or mono fatty acid esters.

25
As fatty acid salts, salts are preferably considered, whose anionic components constitute
the deprotonated fatty acids, and whose cationic components are selected from the group
consisting of ammonium ions, monoalkylammonium ions, dialkylammonium ions,
trialkylammonium ions, lithium ions, sodium ions, potassium ions, copper ions, and

30  aluminum ions.

Preferred fatty acid esters are derived from the corresponding fatty acids, wherein the
hydroxyl groups of the acid units are replaced by alkyl groups, particularly methyl groups,
ethyl groups, propyl groups, or butyl groups.



Preferred fatty acid esters are derived fromthe corresponding fatty acids,
wherei n the hydroxyl groups of the acid units are replaced by al kyl groups,
particularly methyl groups, ethyl groups, propyl groups, or butyl groups.

6 According to a preferred enbodi nent, the at | east one coating conpound is
selected fromthe group consisting of caprylic acids (octanoic acids),
capric acids (decanoic acids), lauric acids (dodecanoic acids), nyristic
acids (tetradecanoic acids), palmtic acids (hexadecanoic acids), stearic
aci ds (octadecanoic acids), mxtures thereof, as well as the 5correspondi ng
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fatty acids atty acid salts and fatty acid esters, is preferably at |east
80 wei ght percent, nore preferably at |east 90 wei ght percent, particularly
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2.5 i ght percent and even nore preferably 0.1 - 2.2 wei ght percent,
rel ati've to the weight of the coated netal particles. 30

It is for example possible to suspend the coating compounds, particularly the previously

mentioned stearates or palmitates, in solvents and to grind the suspended coating
compounds with metal particles in ball mills. After grinding the metal particles, now coated
with the coating compounds, are dried and subsequently freed from dust.
20
The portion of the at least one coating compound, selected from the group consisting of
fatty acids, fatty acid salts and fatty acid esters, is preferably at least 80 weight percent,
more preferably at least 90 weight percent, particularly preferably at least 95 percent, most
particularly preferably at least 99 weight percent, and particularly 100 weight percent
25  relative to the total weight of the coating.

According to a preferred embodiment, the portion of the coating compounds is 0.05 - 3
weight percent, more preferably 0.07 - 2.5 weight percent and even more preferably 0.1 -
2.2 weight percent, relative to the weight of the coated metal particles.

30
The coating grade, which is defined as relationship of the mass of coating compounds to
the surface of the metal particles, is preferably 0.00005 - 0.03 g, more preferably 0.0001 -
0.02 g and even more preferably 0.0005 - 0.02 g of coating compounds per square meter

(m?) of surface of metal particles.



The coating grade, which is defined as relationship of the mass of coating
conpounds to the surface of the netal particles, is preferably 0.00005 -
0.03 g, nore preferably 0.0001 - 0.02 g and even nore preferably 0.0005 -
0.02 g of coating conmpounds per square neter (nR) of surface of netal
particles. 7 According to the invention, the paste contains at |east one
al i phatic hydrocarbon conpound. According to the invention, aliphatic

hydr ocar bon conpounds are understood tg@ be 5 conpounds conposed of carbon
atons and hydrogen atons and are not aromatic. Consequently, the aliphatic
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substitute and effectively eliminate water retention based on its non-polar nature.

The at least one aliphatic hydrocarbon compound is preferably selected from the group
consisting of saturated compounds, monounsaturated compounds, polyunsaturated
20  compounds and mixtures thereof. According to a particularly preferred embodiment, the
aliphatic hydrocarbon compound is selected from the group consisting of saturated

aliphatic hydrocarbon compounds.

Furthermore, the at least one aliphatic hydrocarbon compound can be a cyclic or acyclic
25  compound.

According to a preferred embodiment, the at least one aliphatic hydrocarbon compound is
selected from the group consisting of n-alkanes, isoalkanes, cycloalkanes, and mixtures
thereof.

30
The at least one aliphatic hydrocarbon compound used according to the invention
preferably has 5 - 32 carbon atoms, more preferably 10 - 25 carbon atoms and even more
preferably 16 - 20 carbon atoms.



8 According to a preferred enbodi nent, the aliphatic hydrocarbon conpound
Is selected fromthe group consisting of saturated hydrocarbons, which are
represented by the fornulas CnH2n+2, CnH2n and Cni-12n-2, wherein n stands
for a whole nunber between 5 and 32, preferably between 10 and 25 and nore
preferably between 16 and 20. 5 According to a nost preferred enbodi nent,
the at | east one aliphatic hydrocarbon conpound is selected fromthe group
consi sting of hexadecane, octadecane, iBsohexadecanes, isooctadecanes,

cycl ohexadecanes, and cycl ooct adecanes. For exanple, the at |east one
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| east one a atic hydrocarbon conpound 1 n aste I's not particularly
restrict die a\ lnagope pliphatia dydrecaben ersorPUdd sae 88 apniKiurg ofFliphatie hydwearbont can
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I - 20 wei
per cent d%“tor% “éif’erlt@%lgﬁangﬁémﬁl'ﬁ%ﬁévi ¢ hydrocarbon conpound, relative to the
total weight of the paste.

The paste according to the invention preferably contains 75 - 90 weight percent, more
preferably 77 - 89 weight percent and even more preferably 80 - 88 weight percent of metal
15  particles relative to the total weight of the paste.

According to a preferred embodiment, the paste contains 0.05 - 2.5 weight percent, more

preferably 0.07 - 2.2 weight percent and even more preferably 0.1 - 2 weight percent of the

at least one coating compound selected from the group consisting of fatty acids, fatty acid
20  salts and fatty acid esters, relative to the total weight of the paste.

The portion of the at least one aliphatic hydrocarbon compound in the paste is not
particularly restricted. In order to achieve a good processibility of the paste, it can be
advantageous that the paste contain 3 - 25 weight percent, more preferably 4 - 20 weight

25 percent and even more preferably 5 - 18 weight percent of the at least one aliphatic
hydrocarbon compound, relative to the total weight of the paste.

It has also proven to be particularly advantageous to provide a quantity of the at least one
aliphatic hydrocarbon compound in the paste, which is large enough to allow a simple

30  burning off of the coating compounds at temperatures below 250°C. Accordingly, the ratio
of the weight proportion of the coating compounds to the weight proportion of the at least
one aliphatic hydrocarbon compound is at maximum 0.1%.



It has also proven to be particularly advantageous to provide a quantity of
the at | east one aliphatic hydrocarbon conpound in the paste, which is

| arge enough to allow a sinple 30 burning off of the coating conpounds at

t emper atures bel ow 250C. Accordingly, the ratio of the weight proportion of
the coating conmpounds to the weight proportion of the at |east one

al i phatic hydrocarbon conpound is at maxinumO0.1% 9 On the ot her hand,
the quantity of aliphatic hydrocarbons9shoul d al so not be sel ected
particularly high relative to the quantity of coating conpounds, so that
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particularly strong lowering of the sintering tenperature can be achi eved,

if the main chains of this fatty acid or this fatty acid derivative
It was surprisingly determined that the lowering of the sintéring temperature, which is

strived for according to the invention, is linked on the one hand to the length of the main
chain of the fatty acid or of the fatty acid derivative, which is primarily contained in the
25  coating of metal particle, and is on the other hand linked to the main chain of the aliphatic
hydrocarbon compound, which represents the at least one aliphatic hydrocarbon
compound or the principal components of the mixture from the aliphatic hydrocarbon
compounds. It was thus found that a particularly strong lowering of the sintering
temperature can be achieved, if the main chains of this fatty acid or this fatty acid derivative
30 and of this aliphatic hydrocarbon compound have the same or a similar number of carbon

atoms.

According to a most particularly preferred embodiment, the ratio of the carbon atoms,
which are contained in the main chain of the main component of the coating, to the carbon



30and of this aliphatic hydrocarbon conpound have the sane or a simlar
nunber of carbon atons. 10 atons, which are contained in the main chain of
the mai n conponent of at |east the aliphatic hydrocarbon conpound, thus
lies in the range of 0.5 - 2.0, nore preferably in the range of 0.6 - 1.4,
even nore preferably in the range of 0.8 - 1.2 and nost particularly
preferably in the range of 0.85 -1.15. 5 If the nmetal particles have, for
exanple, a coating that contains a m xture of 20 wei ght percent lauric acid
(a fatty acid having a main chain of 12 carbon atons), 35 weight percent
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mat erl al e substrate

According to a preferred embodiment, the paste contains at least one metal precursor.

In the context of the invention, a metal precursor refers to a compound, which is
decomposed to the metal of the metal precursor at temperatures of below 250°C in the
25  presence of the metal particles contained in the paste. A metal is thus preferably formed in
situ when using a metal precursor during the sintering process. It can be simply determined
whether the compound relates to a metal precursor according this preferred embodiment. A
paste, which contains a compound to be tested, can for example be deposited on a
substrate having a silver surface, heated to 250°C and left at this temperature for 20
30  minutes. Afterwards, it is examined whether under these conditions the compound to be
tested has decomposed to a metal. To that end, the content of the metal-containing paste
components can be weighed prior to the test, and the theoretical mass of the metal can be
calculated therefrom. After the test the mass of the material deposited on the substrate can
be determined gravimetrically. If the mass of the material deposited on the substrate



11 corresponds with the theoretical mass of the netal, wherein the usual
measur enment deviations are to be taken into account, the tested conpound is
a nmetal precursor according to this preferred enbodi nent. 5According to a
further preferred enbodi nent, the netal precursor has a netal that is also
contained in the netal particles. According to a particularly preferred
enbodi nent, the netal precursor therefor has silver or copper as netal.

It can be preferred to use as netal precursor metal carbonate, netal

| actate, netal formate, 10Onetal citrate. nmetal oxide, or netal fatty acid
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Silver carbonate, silver lactate, silver formate, silver citrate, silver oxide (for example AgO
or Ag;0), copper lactate, copper stearate, copper oxide (for example Cu,O or CuO), gold
15 oxide (for example Au,O or AuQ), or mixtures thereof are used as metal precursor in

particular embodiments.

According to a particularly preferred embodiment, the metal precursor is selected from the
group consisting of silver carbonate and silver oxides.

20
If present, the metal precursor exists in the paste preferably in particulate form, particularly
preferably in the form of flakes.

The use of a metal precursor, which releases metal in situ during the sintering process,

25  results in the metal formed in situ during the sintering process closing up holes between the
metal particles contained in the paste. In this manner, the porosity of a contact point
between two components to be bonded can be reduced.

The paste can also contain at least one sintering aid. This sintering aid is preferably able to

30 ensure a burning off of coating compounds below 250°C during the sintering process at
temperatures below 250°C, to thus make it possible to sinter at temperatures below 250°C.
Particularly suitable sintering aids ensure a burning off the coating compounds at
temperatures below 250°C, either directly or indirectly through intermediately formed
compounds.



30 ensure a burning off of coating conpounds bel ow 250C during the
sintering process at tenperatures bel ow 250C, to thus nmake it possible to
sinter at tenperatures bel ow 250C. Particularly suitable sintering aids
ensure a burning off the coating conpounds at tenperatures bel ow 250C,
either directly or indirectly through internediately forned conpounds. 12
According to a preferred enbodi nent the sintering aid can be an oxidi zi ng
agent. By oxidizing agent is to be undepstood a substance that can oxidize
ot her substances and is thereby reduced itself. An oxidizing agent can take
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mixtures thereof. However, it can also be preferred that no solvents or instead small
quantities thereof are present in the metal paste in addition to the aliphatic hydrocarbons.



characteristics. On the other hand, it can however be advantageous that the
paste does not contain polyners or the portion thereof is small, since

pol ymers, especially duroplasts, usually burn out at tenperatures of nore

t han 250C and thus have a di sadvant ageous effect on the sinterability of
the paste. This is particularly true for duroplasts or pre-products 15
thereof. Pre-products of duroplasts refer to conpounds that can harden to
duroplasts in the presence of further paste conmponents. These duropl asts or
pre-products thereof usually have a wei ght average nol ecul ar wei ght of |ess
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In addition, further substances of content, as for example common dispersing agents,

tensides, defoamers, bonding agents, or viscosity-regulating agents, can be contained in

the metal paste.

25  The previously described pastes can be used according to the invention for fastening an

electronic component on a substrate.

This fastening is preferably realized by sintering. According to the invention, sintering is
understood to be the bonding of two or more components by heating while bypassing the
30 fluid phase.

An electronic component is generally understood as an object, which can be part of an
electronic assembly. According to a preferred embodiment, this is understood to be an
individual part that cannot be further disassembled and that can serve as component of an



substrate are fastened to each other: LED/|ead franme, LED/ ceramc
substrate, Die/lead frane, Die/ceram c substrate, D e/ DCB-substrate,

di ode/ |l ead frane, diode/ceram c substrate, di ode/ DCB-substrate, |1GBT/I ead
frame, |1 GBT/ceram c substrate, | GBT/DCBsubstrate, integrated circuit/| ead
frame, integrated circuit/ceram c substrate, integrated 20
circuit/DCB-substrate, sensor/lead frane, sensor/ceram c substrate, cooling
body (preferably copper or alum num copfing body)/DCB, cooling body
(preferably copper or alum num cooling body)/ceram c substrate, cooling

body/ | eadddidRR: cicORMIERS @leclkOig fcBmpbhoht ARt dHtoRANyCEUMIRIRE &4 unibF entigé er abl y
i n non-housed condition)/lead frame. 25Accordin urther gref erred
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conponent Is connected to a surface of the substrate, wherein it does not
depend orfYPHiEe®| ative position of the el ectronic conponent, of the
substrate or of the arrangenent. According to the invention, the electronic
conponent and the substrate are br Utﬂht l'into 10 cgn} act with one angt her
for tRe HACABEY Br adirRfeEpd gybofiment ohe feHawWiRg PRI 8b§'eCUeUs CRMRREENi#0% he
past e accbsliratg dr® fadienddnisesdchostherACLEDNehdfiarhe, BEDicefaeric edbstrateo dievimatl, bot h

the el ectronic onent d subsit e have a metalljzation | erein
the net al T4t iDg‘%é?@rﬁV@r sé’g&féﬂ%’ 'g@t%:aé?ﬂbétretS‘rrp%?n(ieZ‘tea%nggT%e C‘r'r(?;\t{e Z{elrr?rﬁ\{gti on
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that has VREUPCIIRERY duyBaa TPy BHIET R e fubehite) Ioqnied!
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the el ectalgningmcesafitsnasty)/cerpmioqwspieate, qorlinhastytieashirame epénsat (psferably
subst r at &,AhRuRESRIENsE, MbrPrefRraRFinRRhMolisdd dRdRBR 18aPkdiRs.. 20 The sandwi ch
arrangenent conposed of the el ectronic conponent, the substrate and the
paste lying in between can be manufactured according to a known prior art

process. A¥RfiAR Yo firthbe phdfePdte chiboliaat, Ohultipe selirdnictempdicatsetablog a

surface of the substrate provided with a nefallization |ayer, is jnitially
equi pped SANDRCtEH L0 6'%1%1Sléb5$'}éﬁ%r'tjf’% beJuftpRt Pre rﬁeﬁ\}é%t glgﬂyoml%go%%%g{scgﬁ be
appl i ed tipcdtbeons Upgadne sidks bithe Sulidtateat € by conventional processes. The
paste is preferably applied by a pressing process, for exanple screen
printing or stencil printing. On the other hand, the paste can be applied
by di spenRurthgri@ehalettogys cdypsentsubsirate ohelettoang cdppgrent amdasigfstrate aan by
di ppipng. Subse nt_| t j . d; Wi e its
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pure metal or a metal alloy. If the metallization layer comprises a metal, this is then

preferably selected from the group consisting of copper, silver, gold, palladium, and
platinum. If the metallization layer comprises a metal alloy, this then preferably contains at
least one metal selected from the group consisting of silver, gold, nickel, palladium, and



30 netallization layer, to the paste which has been applied on the surface
of the substrate. Consequently, a paste |ayer is |ocated between the
substrate and the el ectronic conponent, preferably between the
metal | i zation | ayer of the substrate and the netallization [ayer of the

el ectroni c conponent. 16 The wet |ayer density between substrate and

el ectronic conponent lies preferably in the range of 20 - 200 pm Wt | ayer
density is preferably understood as thg di stance between the opposite
surfaces of substrate and el ectronic conponent. The preferred wet |ayer

density CiﬁélﬁﬂﬁirSTﬁé\ nie@tzéﬁﬂrﬂ@?@@aﬁra%me TaQn@lﬁlﬁi'éfed bénstatin. Recdr@ing tdat he
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si ntered. However conmon m nut es.
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i nventi on 0 a sinteri [ OCESS. S nteri.n
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thus at a process press errng time depends on the
procéds pressure and preferably lies in the range of 2 - 545 mi nutes.

The sandwich arrangement composed of the electronic component, the substrate and the
paste lying in between can be manufactured according to a known prior art process.
Preferably at least one surface of the substrate, preferably a surface of the substrate
provided with a metallization layer, is initially equipped with the paste according to the

25 invention. The paste can be applied to the surface of the substrate by conventional
processes. The paste is preferably applied by a pressing process, for example screen
printing or stencil printing. On the other hand, the paste can be applied by dispensing
technology, by spraying technology, by pin transfer, or by dipping. Subsequently, the
electronic component is placed with one of its surfaces, preferably with a surface that has a

30 metallization layer, to the paste which has been applied on the surface of the substrate.
Consequently, a paste layer is located between the substrate and the electronic
component, preferably between the metallization layer of the substrate and the
metallization layer of the electronic component.
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aaanmglrahherai”rgpldt'IQOeam pet . 18 The dri ed sandvm ch arrangerrent was
finally sintered at a tenperature of 200C and a pressure of 10 MPa for a

f 2 mnutes.
According to a preferred embodiment, a drying step is performed prior to the sintering

process. Drying is preferably understood as a reduction in the portion of solvent in the
metal paste. According to a preferred embodiment, the portion of solvent in the metal paste
after drying lies in the range of 1 - 5 weight percent, relative to the weight of the dried metal

paste.

On the one hand, the drying can take place after manufacturing the sandwich arrangement.
On the other hand, the drying can also take place immediately following the application of
the paste on the at least one surface of substrate or electronic component, and prior to
contacting with the electronic component or substrate to be connected. The drying
temperature preferably lies in the range of 50 — 100°C. It is obvious that the drying time
depends on the respective composition of the paste and the size of the sandwich
arrangement to be sintered. However, common drying times lie in the range of 5 - 45

minutes.

The sandwich arrangement of the electronic component, the substrate and the layer
arranged in between, which contains the paste according to the invention, is finally
subjected to a sintering process. This sintering process is a low-temperature sintering
process. According to the invention, a low-temperature sintering process is understood as
a sintering process that preferably runs at a temperature of below 250°C, more preferably
at a temperature of below 220°C, even more preferably at a temperature of below 200°C,

and particularly preferably at a temperature of below 180°C.

The process pressure during sintering is preferably below 30 MPa, more preferably below §
MPa and even more preferably below 1 MPa. Based on the use of the paste according to



This experiment was perfornmed nmultiple tinmes under the sane conditions. 5
Conparison Exanple 1: A conparison paste, conparison paste 1, was

manuf actured in which 1083 wei ght percent of silver particles, present in
the formof flakes and coated with stearic acid, 9 weight percent
terpineol, and 8 wei ght percent tridecanol 15were m xed to a honobgenous
paste. Deposits of conparison paste 1 having a density of 50 pm were
pressed onto a DCB (Direct Copper Bondgd) substrate, which were afterwards
| oaded with 1 GBT (Insul ated- Gate Bi polar Transistor) chips having a base

surface ahe m@nﬁamﬂmet StERRPé R cedsasVdnivainodOay 3B B FRItesOpressirs thas &t a
corrparlson aste ngh' . This sandwi ch arrangenment was dried at a

t enper at lR’% &SP pfﬁ?é@eP nutes in the recirculating air drying cabinet.
The dried sandwi ch arrangenent was finally sintered at a tenperature of

fos oart eBRRn find tenarab R i lefta e tnsf e s iR the'fange SFBET ! TN

5 45 minutes.

According to the invention, the sintering process can take place in an atmosphere that is
not further restricted. Preferably, the sintering is carried out in an atmosphere that contains
oxygen.

10
The sintering is carried out in a conventional apparatus suitable for sintering, in which the

previously described process parameters can preferably be set.

The invention is hereinafter explained in detail based on the following examples, which
15  should, however, not be understood as being limiting.

Examples:

Example 1.
20

A metal paste according to the invention, paste 1, was manufactured in which

83 weight percent of silver particles, present in the form of flakes and coated with stearic
acid, and

25 17 weight percent Isopar M™, a petroleum distillate, consisting mainly of isoparaffins having
12 - 15 carbon atoms,

were mixed to a homogenous paste.

30 Deposits of paste 1 having a density of 50 ym were pressed onto a DCB (Direct Copper
Bonded) substrate, which were afterwards loaded with |IGBT (/nsulated-Gate Bipolar
Transistor) chips having a base surface of 100 mm?, to create a sandwich arrangement of
substrate, paste 1 and chip. This sandwich arrangement was dried at a temperature of
100°C for 5 minutes in a recirculating air drying cabinet.



Comparison of the contact |ayers contained in Exanple 1 and Conpari son
Exanple 1: 30The reliability of the contact |ayers contained in Exanple 1
and Conpari son Exanple 1, respectively, between substrate and chip were
determ ned by a peel test (described in Mertens, Christian: The

Low Tenper at ure Bondi ng Techni que of Power El ectronics, Progress Report VDI
Series 21, No. 365, Dusseldorf, VDI Verlag 2004, Chapter 4.2). Here, it
transpired that the contact |ayers obtH ned by use of paste 1 had
significantly increased 19 peel strength conpared to the contact |ayers
obt ai ned e &RA Snd@RAPRFAngOMeMawAL fidally| SntprRET dt Calteiperatomt GFC200°@Yyakisa

gener ated by us f paste 1 provjded a uniformaquality with respect to peel
strength,pr%%H{?a‘ﬁég '\P%a@ﬁé péﬂgc[gcjtmlné{tférs generated by use of conparison

paste 2. 5 Exanple 2: A metal paste according to the invention, paste 2,
was manufactured in which 108 ght rce f sSilv articles, present
inthe fo %%peprlngﬁ%evgas&?afo%%f@\é\ﬁ%gthH\egfﬁg ?ri%:e %T%?ch@fo\?\g.i ght percent
Exxsol5TM D120, a m xture of hydrocarbons having 14 - 18 carbon atons

(predom r@% N , i soal kanes and cyclic hydrocarbons), and 5 wei ght
per cent si A%SQ%?%%Q@EZ' 15 were m xed to a honogenous paste. Deposits of

paste 2 having a density of 50 pmwere pressed onto a DCB (Direct Copper

Bonded) wp&ﬁd‘gag%%ggg%% rﬁscfg,rqagg ﬁﬁ”ﬁrﬁﬂg“%ﬁﬁdjm% 75C for a period of

5 mnutes an ter oade p having a base surface of
10 m®2 and a nickel -sil ver

10 83 weight percent of silver particles, present in the form of flakes and coated with stearic
acid,
9 weight percent terpineol, and
8 weight percent tridecanol

15 were mixed to a homogenous paste.

Deposits of comparison paste 1 having a density of 50 ym were pressed onto a DCB
(Direct Copper Bonded) substrate, which were afterwards loaded with IGBT (/nsulated-
Gate Bipolar Transistor) chips having a base surface of 100 mm?, to create a sandwich
20  arrangement of substrate, comparison paste 1 and chip. This sandwich arrangement was

dried at a temperature of 100°C for 5 minutes in the recirculating air drying cabinet.

The dried sandwich arrangement was finally sintered at a temperature of 200°C and a
pressure of 10 MPa for a period of 2 minutes.

25
This experiment was performed multiple times under the same conditions.

Comparison of the contact layers contained in Example 1 and Comparison Example 1:

30 The reliability of the contact layers contained in Example 1 and Comparison Example 1,
respectively, between substrate and chip were determined by a peel test (described in
Mertens, Christian: The Low-Temperature Bonding Technique of Power Electronics,
Progress Report VDI Series 21, No. 365, Dusseldorf, VDI Verlag 2004, Chapter 4.2). Here,
it transpired that the contact layers obtained by use of paste 1 had significantly increased



metallization, in order to create a sandw ch arrangenent of substrate,
paste 2 and chip. This sandwi ch arrangenent was finally sintered at a
tenperature of 220C for a period of 15 mnutes. 25 This experinent was
performed multiple tinmes under the sane conditions. Conparison Exanple 2:
30A conpari son paste, conparison paste 2, was manufactured in which 83
wei ght percent of silver particles, present in the formof flakes and
coated with stearic acid, 12 wei ght pemcent terpineol and 20 5 weight
percent silver carbonate were m xed to a honobgenous paste. 5Deposits of

conpari s elpﬁfetn thlc rétgtoathé%ﬁiat:b’la%rsﬁﬁtéﬂf@de Qsébﬁmr@diﬁ Padle BCH
(Direct onde % substrate, which was er at f 75C

for a perP?B “'Gf @nmchlﬁyggs generatad by yser %P?ﬁel o@t@é'ge%aal Hritor 'Eh‘i‘“ﬁvtPfaW

base sur fregpecoo pe@l srghga) @ompaied ke thestdnvat |ayeisaddnieraéd byuse of wnﬁimhsdiro
Ccreate a Satg W ch arrangenment of substrate, conparison paste 2 and chip. 10
Thi s sand®®F€if arrangenent was finally sintered at a tenperature of 220C for
a pertod of 15 mnutes. This experiment was performed nmultiple tinmes under

t he sanme Eg(gﬁ,g}eté':ons. 15

A metal paste according to the invention, paste 2, was manufactured in which

10 83 weight percent of silver particles, present in the form of flakes and coated with stearic
acid,
12 weight percent Exxsol” D120, a mixture of hydrocarbons having 14 - 18 carbon atoms
(predominantly n-alkanes, isoalkanes and cyclic hydrocarbons), and
5 weight percent silver carbonate

15
were mixed to a homogenous paste.

Deposits of paste 2 having a density of 50 ym were pressed onto a DCB (Direct Copper
Bonded) substrate, which was dried at a temperature of 75°C for a period of 5 minutes and
20 was afterwards loaded with a chip having a base surface of 10 mm? and a nickel-silver

metallization, in order to create a sandwich arrangement of substrate, paste 2 and chip.

This sandwich arrangement was finally sintered at a temperature of 220°C for a period of
15 minutes.

25
This experiment was performed multiple times under the same conditions.

Comparison Example 2.
30 A comparison paste, comparison paste 2, was manufactured in which
83 weight percent of silver particles, present in the form of flakes and coated with stearic

acid,
12 weight percent terpineol and



Comparison of the contact |ayers contained in Exanple 2 and Conpari son
Exanpl e 2: The peel strength of the contact |ayers obtained in Exanple 2
and Conpari son Exanple 2, respectively, between substrate and chip were
determ ned by a conventional peel test. 20 Here, it transpired that the
contact |ayers obtained by use of paste 2 showed about 50% hi gher peel
strength conpared to the contact |ayers obtained by use of conparison paste
2. The peel tests with the arrangenentX) obtained in Exanple 2 partially
lead even to chip fracture, i.e., the chip was so strongly bonded to the
substrateswggﬁt JeRdBRY§iVer ¢drbokage onl y possi bl e by destroying the chip. In
particul ar, contact |ayers were generated by use of 25paste 2 which had a
unlformquality with respect to peel strength, conpared to the contact

| ayers geiste aiigdl tbw o gohousqaerr | son paste 2. Exanple 3: 30A netal paste
according to the invention, paste 3, was manufactured in which 83 wei ght
percent of silver particles, present in the formof flakes and coated with
stearisc doepdbsits 2fl cdmpaisghtpapter 2 davingax s@isTivoDE20ym avere xressed ehtchg dd@R ar bons
having 1 cyclic
nycr ocar BHES CEREERSBHETR b RE A BA0LI B Rt PBSRre LA Rt

di cunyl per minuties Bdvwaseaftarwards tieadgd wmmdmngvupmstb@se BufResi af JOgampanst @ 3

having a ﬂ&é\%ﬁélfvﬁ %etégzatﬁgﬁ\’\ﬁ{%rﬂreﬁasgéa@tao Qr? ligh aﬁ&&ﬁe&owgﬁbs@t‘éyed)

substr at ried at tenperature perio
m nut es aadmparison paste 2 and chip.
10
This sandwich arrangement was finally sintered at a temperature of 220°C for a period of
15 minutes.
This experiment was performed multiple times under the same conditions.
15

Comparison of the contact layers contained in Example 2 and Comparison Example 2:

The peel strength of the contact layers obtained in Example 2 and Comparison Example 2,
respectively, between substrate and chip were determined by a conventional peel test.

20  Here, it transpired that the contact layers obtained by use of paste 2 showed about 50%
higher peel strength compared to the contact layers obtained by use of comparison paste
2. The peel tests with the arrangements obtained in Example 2 partially lead even to chip
fracture, i.e., the chip was so strongly bonded to the substrate that removing it was only
possible by destroying the chip. In particular, contact layers were generated by use of

25 paste 2 which had a uniform quality with respect to peel strength, compared to the contact
layers generated by use of comparison paste 2.

Example 3:

30 A metal paste according to the invention, paste 3, was manufactured in which

83 weight percent of silver particles, present in the form of flakes and coated with stearic
acid,



10was afterwards | oaded with a chip having a base surface of 10 nmm2 and a
ni ckel -silver netallization, in order to create a sandw ch arrangenent of
substrate, paste 3 and chip. This sandwi ch arrangenent was finally sintered
at tenperature of 200C for a period of 15 mnutes. 15This experinment was
performed nmultiple tinmes under the same conditions. Conparison Exanple 3: A
conpari son paste, conparison paste 3, was manufactured in which 20 83

wei ght percent of silver particles, pregsent in the formof flakes and
coated with stearic acid, 7 weight percent terpineol, 5 weight percent

silver car et serc@ﬂctxzw”\mizghé nﬂﬁﬁﬁéeéfthydio@uﬂnswh@aémg e - Weraritnxgemé 0 a
honbgenous paste. %@% its, of co EI’I son pa E%haw n a density of 50 pm
were pressed OREGORINBRY nsglkansgs, sgql 68?’ 'ﬁ ¢ fC%rB rate, which was
dried at awéugnmrcfﬁnuml%enéarﬂ&ﬁté @nda period of 5 minutes and was afterwards
| oaded wi nd surface of 10 nm2 and a ni ckel -sil ver

j htcrgeié)e Wit hmal ralg
netalliza YV?)H RE<8 88? {'B%'CF'8%t e a sandwi ch arrangenent from substrate,
conmparsi son paste 3 and chip. 22 This sandw ch arrangenment was finally

sintered t for a period of 15 minutes. This experinent
was perfov?ér% )Fﬁur!ﬁet%’i%pﬁbe ?{]r%‘éop%n der the same conditions.

Deposits of paste 3 having a density of 50 um were pressed onto a DCB (Direct Copper
Bonded) substrate, which was dried at a temperature of 75°C for a period of 5 minutes and
10 was afterwards loaded with a chip having a base surface of 10 mm? and a nickel-silver
metallization, in order to create a sandwich arrangement of substrate, paste 3 and chip.
This sandwich arrangement was finally sintered at temperature of 200°C for a period of 15

minutes.
15 This experiment was performed multiple times under the same conditions.
Comparison Example 3:

A comparison paste, comparison paste 3, was manufactured in which
20
83 weight percent of silver particles, present in the form of flakes and coated with stearic
acid,
7 weight percent terpineol,
5 weight percent silver carbonate, and
25 5 weight percent dicumylperoxide

were mixed to a homogenous paste.

Deposits of comparison paste 3 having a density of 50 ym were pressed onto a DCB
30  (Direct Copper Bonded) substrate, which was dried at a temperature of 75°C for a period of
5 minutes and was afterwards loaded with a chip with a ground surface of 10 mm? and a
nickel-silver metallization, in order to create a sandwich arrangement from substrate,

comparison paste 3 and chip.



5 Conparison of the contact |ayers obtained in Exanple 3 and Conpari son
Exanpl e 3: The peel strength of the contact |ayers obtained in Exanple 3
and Conpari son Exanple 3, respectively, between substrate and chip were
determ ned by a conventional peel test. 10 Here, it transpired that the
contact |ayers obtained by use of paste 3 showed about 50% hi gher peel
strength conpared to the contact |ayers obtained by use of conparison paste
3. The peel tests with the arrangenent32 obtained in Exanple 3 nostly | ed
even to chip fracture, i.e., the chip was so strongly bonded wth the

subst r at errid1gdndnRIR taRgembntWads fallY siRRest dtltém poralas b TP O Gortahserdbiop 15 | N
particular, contact |ayers were generated by use of 15 paste 3 which had a

uni form 88y with respect to peel strength, conpared to the contact
| ayers generated by use of conparison paste 3. Furthernore, paste 3 was

clearly hetter processible conmpared.to co ison paste 3. Example 4: 20 A
netal pas S%@EW&PW%W&%HB‘*% IR tgIes L}S’agrftéeﬁ?m %”“f%?ﬁaf actured in which
83 weisght percent of silver particles, present in the formof flakes and

coated w th ri i j . t . . xt ure of
hydr ocar b%o #1"%\8/1? R gth%§°%3T3§% g‘c‘r %%%\ﬁ%% Q@a@% e%l gﬁégﬁg %s@?\r -%g( nglr‘\a? S,
i soal kanes and cyclic hydrocarbons), and 5 wei ght percent alum num fornate

were m x t S i Sit
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was dri edespectivelpnistweanusubsipte7ad £ip werpaletesdingfl [y aricatNaayorm ok test.
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ni ckel -silver metallization, in or to create a sandw ch arrangenent of
subst r at dlighespeel sireaglh qempgred to the contact layers obtained by use of comparison paste

3. The peel tests with the arrangements obtained in Example 3 mostly led even to chip
fracture, i.e., the chip was so strongly bonded with the substrate that removing it was only
possible by destroying the chip. In particular, contact layers were generated by use of
15 paste 3 which had a uniform quality with respect to peel strength, compared to the contact
layers generated by use of comparison paste 3. Furthermore, paste 3 was clearly better

processible compared to comparison paste 3.

Example 4:
20
A metal paste according to the invention, paste 4, was manufactured in which

83 weight percent of silver particles, present in the form of flakes and coated with stearic
acid,

25 12 weight percent Exxsol™ D120, a mixture of hydrocarbons having 14 - 18 carbon atoms
(predominantly n-alkanes, isoalkanes and cyclic hydrocarbons), and

5 weight percent aluminum formate

were mixed to a homogenous paste.

30
Deposits of paste 4 having a density of 50 ym were pressed onto a DCB (Direct Copper
Bonded) substrate, which was dried at a temperature of 75°C for a period of 5 minutes and
was afterwards loaded with a chip having a base surface of 10 mm?® and a nickel-silver
metallization, in order to create a sandwich arrangement of substrate, paste 4 and chip.



23 This sandwi ch arrangenent was finally sintered at tenperature of 220C
for a period of 15 mnutes. This experinment was perfornmed nmultiple tinmes
under the sane conditions. 5 Conparison Exanple 4: A conparison paste,
conmpari son paste 4, was manufactured in which 1083 wei ght percent of silver
particles, present in the formof flakes and coated wth stearic acid, 12
wei ght percent terpineol, and 5 weight percent alum num formate 15were

m xed to a honogenous paste. Deposits 28 conparison paste 4 having a
density of 50 pmwere pressed onto a DCB (Di rect Copper Bonded) substrate,

whi ch wasTHil ésdwith arahgemertatddrimaf sintefedf @ terdpdrgtureost 220°C foranpsries oansl was
afterwards | oaded with a chip having a base surface of 10 nmm2 and a

20ni ckel "MY§&r netallization, in order to create a sandwi ch arrangement of
substrate, conparison paste 4 and chip. This sandw ch arrangenent was

Finally sllhri]steexrp%f'jlmgﬁt anes ee of’intwéJ r%ul%fple%%woegufngerrtﬁe R&he ggncﬁlcfong‘s m nutes.
5
Comparison Example 4:

A comparison paste, comparison paste 4, was manufactured in which

10 83 weight percent of silver particles, present in the form of flakes and coated with stearic
acid,
12 weight percent terpineol, and
5 weight percent aluminum formate

15  were mixed to a homogenous paste.

Deposits of comparison paste 4 having a density of 50 ym were pressed onto a DCB
(Direct Copper Bonded) substrate, which was dried at a temperature of 75°C for a period of
5 minutes and was afterwards loaded with a chip having a base surface of 10 mm®and a
20  nickel-silver metallization, in order to create a sandwich arrangement of substrate,

comparison paste 4 and chip.

This sandwich arrangement was finally sintered at temperature of 220°C for a period of 15
minutes.

25
This experiment was performed multiple times under the same conditions.

Compatrison of the contact layers obtained in Example 4 and Comparison Example 4:

The peel strength of the contact layers obtained in Example 4 and Comparison Example 4,
respectively, between substrate and chip were determined by a conventional peel test.
Here, it transpired that the contact layers obtained by use of paste 4 showed about 50 to 70
% higher peel strength, compared to the contact layers obtained by use of comparison
paste 4. The peel tests with the arrangements obtained in Example 4 partially led even to



25 This experinment was performed nultiple tinmes under the sane conditions.
Conparison of the contact |ayers obtained in Exanple 4 and Conpari son
Exanpl e 4: The peel strength of the contact |ayers obtained in Exanple 4
and Conpari son Exanple 4, respectively, between substrate and chip were
determ ned by a conventional peel test. Here, it transpired that the
contact | ayers obtained by use of paste 4 showed about 50 to 70 % hi gher
peel strength, conpared to the contact24 ayers obtained by use of conparison
paste 4. The peel tests with the arrangenents obtained in Exanple 4

partiall YChIi;ﬁﬁ‘a&M@nl d. Othe 2ipGitsPsof §tﬂ>‘h§lyrbéndéd Rith tHefBilbﬁt'f’étQ tveR Serhévired it @agl y
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cont act ers ﬁ% % use .of gﬁgrison paste 4. 25 CLAIMS 1. Paste
cont ai mH e(r%l?e igf }55?‘??&0&0""”&%@? ve a coating, which includes at
| east one conpound sel ected fromthe group consisting of fatty acids, fatty
acid salts and fatty acid esters, and (b) at |east one aliphatic
hydr ocar bon conpound. 2. Paste according to claim1l, characterized in that
the nmetal particles are silver particles. 3. Paste according to claim1l or
2, characterized in that the netal particles are present as flakes. 4.
Paste according to one of the clains 1 - 3, characterized in that the at
| east one coating conmpound is selected fromthe group consisting of
saturated fatty acids having 8 - 28 carbon atons, salts of saturated fatty
acids having 8 - 28 carbon atons, esters of saturated fatty acids having 8
- 28 carbon atons, and m xtures thereof.



5. Paste according to one of the clains 1 - 4, characterized in that the at
| east one aliphatic hydrocarbon conpound is selected fromthe group

consi sting of saturated hydrocarbons, which are represented by the fornmnul as
CnH2n+2, CnH2n and CnH2n-2, wherein n stands for a whol e nunber between 5
and 32. 6. Paste according to one of the clains 1 - 5, characterized in
that the ratio of the weight proportion of the coating conpounds sel ected
fromthe group consisting of fatty acixds, fatty acid salts and fatty acid
esters, to the weight proportion of the at | east one aliphatic hydrocarbon
conpound lies in a range of 0.001 - dLAMS/. Paste according to one of the
claims 1 - 6, characterized in that the ratio of the carbon atons contai ned

in the |nca|n of . t he onent of ' the cotln rbop at ons
cont ai ned-1n- LAY AR R TS RO AR! HES AR B B, P qed s e IHRL

al i phatic hydbne:aasrbmundcm‘;mowndrolm the groupeconsistig affat). &ids, At acid2@ltBandPast e
according to | qi - i t he portion of
nmetal particl gés&?rgﬁd etslt.é\?sé(%a g(waéﬂe[agt[%r‘e a&ﬁ%ﬁ%&ﬁ%cérﬁgn Bgrg{)&m\tdl es in a range
of 75 - 90 weight percent. 9. Paste according to one of the clains 1 - 8,
characterj zed t e n r el e
total wei ght gg't{ah%%rdﬁr{betolo?%gﬁ ﬁn ngrragfr%ﬁiécp?] 8’%8@%”3%?% %eﬂ?élg tgrgerggl%ﬂt 10.
Past e accordi ngmtilésone of the clainms 1 - 9, characterized in that the
portion of the at |east one aliphatic hydrocarbon conpound relative to the
total weight of the paste lies in a range of 3 - 25 weight percent. 11.

Past e acé”ord| Rgstegcentdingfo el ¢ pr2 rabarecterizer indhalithr Metdl paticleharerpiesanhe
portion of pokypges, Which have a wei ght average nol ecul ar wei ght of |ess
than 700, is not nore than 6 weight percent relative to the total weight of
the paste. 12. Use of a paste according to one of the clains 1 - 11 for

f ast feni ng.an ebet@tarcembmgqerm@rtﬂnhe @llamas $uh§fcharfaeterlie?d mRh.@tCtaSSatfléHst bast eni ng
an electronic ¢ el ect rqni c_component
ond . subst r P BCRRYRGAsSTEY s isabth SHrsitthg Sl FRGh IR BRE Ui Ch
has the el ect having 8coRpoadoh ,atérhe salth f satueatedh thtly dcidsehavéng &nrgzadcarhon

bet ween, whic cl i t I a
coating, whi cRBneaRFEoRs kS, BRaES BIhd s 2P sBes ybisk, FRLARES

consi sting of tfesgafy acids, fatty acid salts and fatty acid esters, and (b)
at | east one aliphatic hydrocarbon conpound, and (iii) the sandw ch

arrangenent is sintered.
5. Paste according to one of the claims 1 - 4, characterized in that the at least one

aliphatic hydrocarbon compound is selected from the group consisting of saturated
hydrocarbons, which are represented by the formulas CiHzniz, CnHzn @nd CnHan.z,
wherein n stands for a whole number between 5 and 32.

6. Paste according to one of the claims 1 - 5, characterized in that the ratio of the
weight proportion of the coating compounds selected from the group consisting of
fatty acids, fatty acid salts and fatty acid esters, to the weight proportion of the at
least one aliphatic hydrocarbon compound lies in a range of 0.001 - 1.0.

7. Paste according to one of the claims 1 - 6, characterized in that the ratio of the
carbon atoms contained in the main chain of the main component of the coating, to
the carbon atoms contained in the main chain of the main component of the at least
one aliphatic hydrocarbon compound lies in a range of 0.5 - 2.0.



10.

11.

12.

13.

26

Paste according to one of the claims 1 - 7, characterized in that the portion of metal
particles relative to the total weight of the paste lies in a range of 75 - 90 weight
percent.

Paste according to one of the claims 1 - 8, characterized in that the portion of
coating compounds relative to the total weight of the paste lies in a range of 0.05 -
2.5 weight percent.

Paste according to one of the claims 1 - 9, characterized in that the portion of the at
least one aliphatic hydrocarbon compound relative to the total weight of the paste
lies in a range of 3 - 25 weight percent.

Paste according to one of the claims 1 - 10, characterized in that the portion of
polymers, which have a weight average molecular weight of less than 700, is not
more than 6 weight percent relative to the total weight of the paste.

Use of a paste according to one of the claims 1 - 11 for fastening an electronic
component on a substrate.

Process for fastening an electronic component on a substrate in which

® an electronic component and a substrate are provided,

(i) a sandwich arrangement is created, which has the electronic component, the
substrate and a layer arranged in between, which includes a paste
comprising (a) metal particles having a coating, which contains at least one
compound selected from the group consisting of fatty acids, fatty acid salts
and fatty acid esters, and (b) at least one aliphatic hydrocarbon compound,
and

(i)  the sandwich arrangement is sintered.



