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conffri si ng7&f| nely divided particles of electrically functional material and

a | ead® i bl e gl ass, elther or both having coated on the surfaces
t her eof grg 10 0% ht lead nitrate, di s ersed |n an organic
reg oy JFEE St e o oo sl el TR
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firing the phosphors.

&0
U.S. 3,343,984 Saums et al.

A glass-forming oxide LiNO; is incorporated in an enamel which is baked on wire insulation to improve
the organic medium burnout characteristics of the enamel.
55
U.S. 3,348,918 Kruse

Method for removing carbon from carbon-diamond mixtures by contacting the mixture with PbO and
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oxi di zing fusion is converted to PbO which dissolves in the glass. 45 U S.
2,617, 773 Nagy Cal ci um tungstate phosphors are fornmulated with lead nitrate
whi ch deconposes t6 the oxi de umPo £7g3geget he phosphors. 50 U.S. 3,343,984
Saugg; et al. A glass-forming oxide[err] is incorporated in an enamel which
I's baked on wire insulation to inprove the organi c nedi um burnout
char act PPt PP Ct he enanel . 55 U.S. 3,348,918 Kruse Met hod forhrggtc))vi ng
carbon fro n- di anmond m xtures by contacting the mxture wt an
P["&‘%%%g%hﬁiﬂzoe@'gen at 250- 50% C. US. 3,370,966 Schwartz et al. 5
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faci | 1t iR mRYREC adul terant's Trom .
4,038,091, 4,099,977 and 4,120,678, Francel et al. 10  The reduction of
PbO dur 03 §rslord) 9,09 008 Lileb B Bk 8350 P8 Hhcdi St AVOi ded by incorporating, inter
alia, [err] particles into the paste. U'S. 4,058, 387 Nof zi ger 15 In a

PbO- Gont aiThé RGUdEERb! FBO dhSiing STERARE bladd babtd id dv6il&iSoyMcoloihafing, ifbEaiddsied, t 0

pr event parrmw}&igd taepRfe. t he '%ZO s’?o Pb %Erﬁlbg firing. u's Ip4, 0%8,—6—1_%Fr gm‘_cel et
al. 20 Reduction of PbO during firing of sealing glass pastes is avoi ded
by i ncobposeasisaNgtager] and/or [err] particles into the paste. U S. _
4,476,039 Hornmadaly 25 Staining in rutheni um oxi de-based resistors is
reduced b{ 2 8eRP-edntsining fsealing glass|cempasitiorapantistea lof BiN@:Uanel addhd ©hpréviattremttioy of
deconpo¥este & Rocfudagsn®2 t herefrom Anmpng the suitable netal conpounds
mentioned are nonal kaline nitrates anong which [err] is nentioned. DETAI LED
DESCRI PYPPBE! HipgnophU&NTI ON 30 El ectrical |y Functional Material The use: of

' el ectrical unctional materials to facilitate burnout
91 Dy COLAG30pE SE AR o Yo SBb S ek o A
havi ng %arrltilcle ipp?et F& ectrical functionali ty, i.e., 35 conductors,

resi st o}, s, ' rics as well as the inorganic binders which may be
used in0'§b4ﬁf78'ﬁ?:ﬂogﬁ%&th them The anount of [err] which nay be used

rel aki ve fsRining8n tuitemlim SRibd-BiRed Rsibhb@M Radeoh Qy LOdhNor pXMicIkQ of LD ;;oﬁnds %o Wt .
bei ng paaérandn@sly dBRkhipYsed toldoitb 0, itRrBRNEhdng il sutbih Siotal éoﬁmpgtglhs ﬁgfti bl afet ly
evi dent nc’aﬁldaliﬁﬁ)mé&ssJaQ%g\/Wmchth@loﬁmménti&i‘ed.Pb fornmed may have an adverse
affect on the rheol ogy of the inorganic binder. 40 So long as the [err]
IS w t hDETAILES DESORIETIONIR THEANVENMEE, it does not matter if it is coated on
the primary el ectrically functional material particles or on the inorganic
bi nder Pegticelty| Rurctional Waterigbt h of them The particle size distributi on of t he
solids, both the electrically functional material and the inorganic binder,
i s not criTtq esgof RpNRs)y eeptirgston welgcticatly bipaiedhmaletiafs toffactiitate iurmowiof prgamic hediamay
t her ef of & H@kffi"@@gwg}"ﬁsiﬁ cgrliceple: mmaleralaahaving e toR b lelsefiiesh functiondlity img and
5 resisto ielectrics as well as the inorganic binders which may be used in conjunction
ot hef c‘&iﬂ‘@fp o§tofshend digisctrics as _ ay b
with them. The amount of Pb(NO3): which may be used relative to the total solids is from 0.1 to 10% wt.
with from 0.2 to 5% wt. being preferred. Below 0.1% wt. the beneficial effect is not sufficiently evident and
above 10% wt. the amount of PbO formed may have an adverse affect on the rheology of the inorganic
\_/ binder. _
40 So long as the Pb(NO3): is within the above described range, it does not matter if it is coated on the
primary electrically functional material particles or on the inorganic binder particles or on both of them. The
particle size distribution of the solids, both the electrically functional material and the inorganic binder, is not
critical with respect to the operability of the invention. It may therefore be freely adjusted to conform with
the rheological, printing and other concerns of the user.
45 The electrically functional material may be a resistance oxide on the particle surfaces of which lead
nitrate is coated. '
In another embodiment of the present invention the lead nitrate is coated on the particle surfaces of
both the resistance material and the inorganic binder. Specifically the electrically functional material is a
dielectric ceramic oxide on the particle surfaces of which lead nitrate is coated.
50 As a consequence, in another embodiment of the present invention the lead nitrate is coated on the
particle surfaces of both the dielectric ceramic oxide and the inorganic binder.
The electrically functional material can also be a conductive metal on the particle surfaces of which lead
nitrate is coated. The lead nitrate can also be coated on the particle surfaces of both, the conductive metal
and the inorganic binder.
55 Though lead nitrate and other metal nifrales have been useéd for various purposes and in various ways
in the prior art, the use of lead nitrate in accordance with the invention is both different from the prior art
and more effective because it is utilized in the form of a coating on particles in thick film pastes. An
important function of the lead nitrate in this form is to faciliate the burnout of residual organic medium.
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45 The electrically functional material may be a resistance oxide on
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[errps Capacitance was measured using a General Radio Automatic RLC Bridge Model 1683 at 120 Hz or 1

KHz frequency and 1 VA.C. Capacitance was generally measured between the anode lead and the soldered

cathode coating. In some cases leads were soldered to the cathode coating and were used for measure-

ments.

so C. Dissipation Factor

Dissipation factor is the tangent of the angle (s} by which the current tags from the 90° vector to the
voltage. Here it is expressed as percent dissipation factor (100 x tangent o).

Capacitance and dissipation factors are measured using Hewlett-Packard's HP 4274A multi-frequency

ss LCR meter, while insulation resistance is measured using super megohm meter Model RM170 (Biddle

Instruments, AVO Ltd,, UK). Each number is the average of at least 10 measurements. Insulation

resistance measurements are made after charging the capacitor with the respective working voltage for 1

minute. Measurements are made in both directions and, on the average, no differences of order of
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C. After aging, test parts were allowed to equrlrbrate several hours in air
before the wires were pulled. B. Capacitance 30 Capacitance may be defined
as the proportionality constargp bers\gseel ectric charge and applied voltage
(AQV). For a parallel plate condenser, capacitance may be cal cul ated
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Measur ement and Cal cul ati ons 58Zbéctest substrates are nounted on terninal
posts within a cont rolled tenperature chanber and electrically connected to
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[err] and allowed to equilibrate, after which the 10 resistance of the

substrate i | asur ang. .r I ed T e re of the chanber is
t hen cool edﬁﬁggﬁﬂ E%and %g@q% a%%qeg]ur I b%%ft%ke%% stﬁrlei;,nggid resi stance

measur ed an recor 5| oefticients of

resi stance (TCR) are cal cuI ated as follows: 15 [err] [err] [err] [err] The
values of [err] and Hot and Cold TCR (HTCR and CTCR respectively) are
averaged and [err] 25 values are nornmalized to 25 [err] dry printed

t hi ckM&ﬁEﬂvr ty is reported as ohns per square at 25

The solder acceptance test pattern contains different size solder pads ranging from 10 x 20 mil (250 x
500 um) to 80 x 80 mil (2 x 2 mm) in size. The thick film conductor composition is printed and fired onto a
2.54 x 2.54 cm (1 x 1 inch) alumina substrate. Three firings to 850* C in air are used for precious metal

\./ conductor compositions to simulate end use conditions. Copper conductors are fired to 900° C in nitrogen.
40 In both cases the conductor is held 10 minutes at peak temperature and the total firing cycle is about 60
minutes.

The fired test pattern is dipped in an RMA flux such as Alpha 611%and drained of excess flux. Then the
part is preheated for 2-3 seconds by dipping the bottom edge of the substrate into the moiten solder. The
choice of flux, solder composition and solder pot temperature is selected to simulate end use conditions.

45 After preheating, the entire part is immersed into the solder for 5 seconds. The rate of dipping and
withdrawal is about 0.5 to 1.0 cm/sec. After withdrawal the soldered test pattern is allowed to cool. Flux
residue is removed by washing the part in a suitable solvent such as trichloroethane or isopropanol.

Solder acceptance is evaluated by counting the number of pads completely wetted by solder. Any pad

not completely wetted is considered nonwetted. The number of completely solder wetted pads is divided by
50 the total number of pads to calculate solder acceptance on a percentage basis.

EXAMPLES
Example 1

55
Use of Pb(NO3). in Low Temperature N»-Fireable Encapsulant.

(1) Ailpha Metals, Jersey City. NJ
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cal culated with the followi ng relationship: Nornmalized = Avg. neasured
X .Avg. dry priht Resistance EP0278390B1 resistance
t hi ckness,[err] 30 [err] E.
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Example 5

Use of Pb(NOs). to Burn Out Vehicle in a High K Dislectric Capacitor

50

Fifty grams of TiO2 powder were mixed in water with 1.2 g Pb(NO3)> then evaporated to dryness to
coat the TiO2. The following mixture was prepared and roll milled: 48 g TiOz coated powder, 2.53 g glass
binder, 13.0 g of the cellulosic vehicle {previously described). The paste was used to prepare capacitors on
copper electrodes. Films were fired at 900° C in an N2 belt furnace. The resulting dielectric films were
55 white indicating good burnout. The capacitors showed high K =200 with low dissipation factor 0.2%.

(1) 2,2,4-trimethylpentanediol-1 »3-monoisobutyrate manufactured by Eastman Kodak
Company, Rochester, NY.



The mi xture was evaporated to dryness to coat the gl asses. The powder was
roll mlled: dass A and Aass B with ([err]coating 63. S%[err] 9.49%
Green Pignent 2.92% and the ceEPol278i3g0 Behi cl e described in Exanple 1

24. %% The paste was printed over Cu circuitry with resistors as described
above §nd flsred at 550 Cin a N2 25 belt furnace. The snoothness of the
fired icated that the organl ¢ nmedium was burned out quite
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tenperatures are preferre '%‘T%ﬁ"ﬂ'g"%m stor_phift. 35 Exanple 4 Use of
Pb([err])2 to Burn Qut Ve1|cle i n |H gher Sgaefntsqul ng Poi nt N2-Fireable
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above described cellulosic vehicle). It was tested as an encapsul ant for
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the cellulosic vehicle (previously described). The paste was used to
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"good burnout. The capacitors showed high K =200 with | ow di ssi pation factor
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The above lead mtrate-coated Cu powder was tested in the following paste composition and compared
to standard Du Pont 9924Q (frittbonded) and Du Pont 6022 oxide-bonded copper conductors. All Cu
compositions were fired to 900° C for 10 minutes in a one hour cycle.

‘gqra}r ancplfeéfe dry to prog’uce a ﬂne deva\%glomeratec? copper pow? 29 50

pu Composition of Cu conductor C

%

2% Pb(NO;3)z-Coated Cu powder 85.0
Organic Medium 150

50 100.0

55
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40 26

18
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The superior properties of the Ag/Pt conductor (D) made from Pb(NO3): coated powder is evident by
comparison with E. Sample E was a similar (not identical) composition made from an admixture of Ag and
Pt powders. Adhesion was poor even though E contained 2% PbO in lieu of Pb(NO3)z as a bonding agent.
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Aged Adhesi on, Peel 40 : 100 hours at [err]

Newt ens 26 13 2000 hour s ERtC 2&r390 BNewt Ons 18 -- The superior
propertles of the Ag/Pt conductor (D) nmade from [err] coated powder is

evi dent by 45 conparison with E. Sanple E was a sinilar (not identical)
conposi tion nmade from an| @dipostiol & EqRo AgINaNgcelting)ovider s. Adhesi on was poor
even t hough E contai ned E%‘Pb@"rnﬂ—reu—oi Ter s bondi ng agent. so 55 9
EP 0 278 390 Bl Conpositlaon of EF (No [erk] & ing)l: Ag .Powder

.20 Pt Powder Ag Podle77 PbO 77.20 2.00 Frit F
2.00 Cu Bi Ruthenate Pt Powgler00 Or gapi ¢ Md@  um 17. 03 100.00 15
Conposition of Frit F (nfll&Omxture): Poros?P catle gl ass 50.0 M2
21.5 ZnO Fitf4. 5 cuo- | 200 14.0 Clains 25 1.

A thick filmelectronic congéqgl 'ﬁ‘i“lfﬁat%orrprl siny%ingly divided particles of
an @ ectrically function MafivBnd b PoBbnpatibl e | nor gani ¢ bi nder

di spersed in an organic dium the inprpvenmsobo whijch conpri ses

i ncorporating into the drspersrom 01 to 0% w——basis solids, of |ead
nitrate as a coating on the surface of at |east one of the solids
conponents. 2. The conposjtion-of claiml.in which the electrically
funetional material is a J&ompesifioee Fki trilledmittite): garticl e surfaces of which
|l ead nitrate is coated. 3 The conpositioh of gglaljm2.-in which the. |ead
nitrate is coated on the partiele—surfacep—of—botH t'he resi stance nateri al
and the inorganic binder.| 4.8 ‘C?E%H'ﬁﬁsit on3®f cllaim 1 in which the

el e ctrically functional npte P is a die ectz? c deram c oxide on the
partfcl e surfaces of which | a(g nitrate ip cqg ed.] 40 5. The conposition
of claim4 in which the | Wtrate is chated on it he particle surfaces of
both the dielectric ceram c oxide and the inorganic binder. 6. The
conposition.of claiml in which the electrically functional nmaterial is a
congycP®ime metal on the particle surfaces of which lead nitrate is coated.

45 7. The conposition of claiml in which the lead nitrate is coated on the
particle %mq‘a'ﬁ'ése"’ﬁp%f‘?'?‘pPﬂ'é’"c‘Bﬁ‘H[ﬁ‘ftgl V\?'yn?éf'%ﬁd %ﬁﬁ‘&eﬂ%amﬂ'ﬁc 8‘?\'?’ dunsiiof@ler . 50
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8. A thiT fFlh Chpectyt P01 ok, e rormpen
part 1 o %ﬁm Yo w.r;astézi Za%zgmgm; A eac
ni t v&at e | rse I N

2. The composmon of claim 1 in which the electrically functlonal material is a resistance omde on the
- particle surfaces of which lead nitrate is coated. '

as 3. The composition of claim 2 in which the lead nitrate is coated on the particle surfaces of both the
resistance material and the inorganic binder. '

4. The composition of claim 1 in which the electrically functionalméteriél is a dielectric ceramic oxide on -

" . the particle surfaces of which iead nitrate is coated.

5. The composition of claim 4 in which the lead nitrate is coated on the particle surfaces of both the
dielectric ceramic oxide and the inorganic binder.

6. The composition of claim 1 in which the electrically functional material is a conductive metal on the
pu parti_cle surfaces of which lead nitrate is coated.
7. The composition of claim -1 in which the lead nitrate is coated on the particle surfaces of both the
conductive metal and the inorganic binder.

50 8. A thick film encapsulant _composition comprisinQ finely divided particles of PbO-compatible glass
coated with 0.1 to 10% by weight lead nitrate dispersed in an organic medium.

9. A resistor comprising a patterned thick film of the composition of claim 2 or claim 3 which has been
printed upon a substrate and fired to effect complete volatilization of the organic medium therefrom. .

55 : . . : T

" 10. A dielectric layer comprising-a thick film of the composition of claim 4 or claim 5 which has been

printed upon a substrate and fired to effect complete vo|at|l|zatlon of the organic meduum therefrom and
densification of the dielectric ceramic oxide.
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9. Aresistor conprising.a patterned thick filmof the c ition of claim
2 or claim:3 whirch has been printed upon a substrate and Eﬂiﬁ uﬂﬂmlj
conplete volatilization of the&Pw gzedee Bedi um t herefrom

| ayeyr conprising a thick filmof the conmposition of.claim4 or cIa|m5

whi ch has been printed upon a substrate and fired to effect conplete

vol atilization of the of gmmb&.t.amalmm p&.‘(aogj ceamgynd densification of the
dielectric ceram c oxi du. invj EP—O0—278—390-B% *
C L M S * Conpositjon of E (No [er}] Coétmm: Ag Powder

77.20 Pt Powder AgPowdef). 77 PbD  77.20 2.00 Frit F
2.00 Cu Bi Ruthenate Pt Powddr. 00 10 0.77

Organi ¢ Medi um 1PpO3 100. 00 1p 2.00 :

Conposition of Frit F (il IFéd mi xture):] Boro3?licdte gl ass 50.0 M2
21.5 ZnO Cu Bj Quilipngte O 1.00 14.0 Cains 25 1.
A thick filmelectroniclcofBEFMetit conpri sith® fiely divided particles of
an electrically functiohal material and]a Rbé&sronyati bl e inorganic binder
di spersed in an organi cedrumm tteTproveremnt—whi ch conpri ses

incorporating into the dispersion 0.1 to 10%w., basis solids, of |ead
nitrate as a 30 coat fng—on-the surface of aLIeast one of the solids
corfponents. 2. The conpo>|GE°iY@PF't@f‘°f(ﬂﬂh'ffm"!?dmﬂtmi dh the electrically
functional material is ajresistance oxi dp onegf helparticle surfaces of which
|l ead nitrate is coated. BS—Hhre—corpost ‘.ar‘fs?‘r glaim2 in which the | ead
nitrate is coated on the paﬁl?' %'F%‘eg'ﬁﬁsf acks §%9botlh the resistance materi al
and the inorganic binder e conmposi fio @f dlaim1 in which the

el setrical |y functional %té is a digl eq“)l c lceram c oxide on the
part| cle surfaces of whicth Pad nitrate Is coated. 40 5. The conposition

of claim4 in which the lead nitrate is coated on the particle surfaces of
both the dielectric¢ ceram c oxide and the inorganic binder. 6. The
conpo&taMen of claim 1l in which the electrically functi onal material is a
conductlve etal on the particle surfaces of which | ead mtrate i S coat ed.
7. Thé by %s?;tr e etr%go ullyighusd T g PRes sherbiategiont the
partl Cl cCOorpora IS ersu i?‘%h%ﬁn 8@33!8 olid 'Frﬂ %5?{1? rB?rﬁder 50
N Ly %§§ ‘L?ﬁo é’ n'?oﬁe% Hifrel 4 U
parabl cl es o Bb coa B 0 1 to 10% by wei ght | ead
ni trae %ﬁfﬂn opcl j]ﬁ%%h qhenaéttrlemy thoudief Fitbeal Rla RAGRHCE Siorfie
patterne ,ttc bd ds 0k A BRRgL 1 on of claim 2 alm 3 whi ch has
been printed upon a substrate and fired to effect corrpl ete volatilization
of t he, oTigadhipodiRA ok Blhilnh inektidhthe Tld niffatdl ittt fonGhd parRle SAEERE bSboROma t hi ck
fil%h of felhsae Mared bidife Bérgaicainderd or cl ai m 5 which has been printed upon a
substrate and fired to effect conplete volatilization of the organic nmedium
t her efdr oTheanochpahitios bff dlatra i iirowhiahf thet éle}:trt!taltvlfmcﬁqnalcnam&aalam dieleotiicieranildoxide on

\/ the particle surfaces of which lead hitrate is coated.
“ 5 The composition of claim 4 in which the lead nitrate is coated on the particle surfaces of both the

dielectric ceramic oxide and the inorganic binder.

6. The composition of claim 1 in which the electrically functional material is a conductive metal on the
particle surfaces of which lead nitrate is coated.

7. The composition of claim 1 in which the lead nitrate is coated on the particle surfaces of both the
conductive metal and the inorganic binder.

50 8. A thick film encapsulant composition comprising finely divided particles of PbO-compatible glass
coated with 0.1 to 10% by weight lead nitrate dispersed in an organic medium.
9. A resistor comprising a patterned thick film of the composition of claim 2 or claim 3 which has bsen
printed upon a substrate and fired to effect complete volatilization of the organic medium therefrom.
% 10. A dielectric layer comprising a thick film of the composition of claim 4 or claim 5 which has been
printed upon a substrate and fired to effect complete volatilization of the organic medium therefrom and
densification of the dielectric ceramic oxide.

10



* C L M'S "* EP 0 278 390 Bl 11. A conductive | ayemmmuﬂgﬁr\“\
thick filmof the conposition of claimé or claim7 whichE i'nted
upon-a substrate and fired to ekEpocirgagophete vol atilization of the organic
medsdm t herefrom and sintering of the conductive netal. 5 12. An

encapsul ant coating conprising a thick filmlayer of the conposition of

cl ai m giwhicerdubiye layercgemprisingt ticl filonofahe edmpositidn ARl § amelaimn gnwlichshap deenat e
and fir edPintpdgperce subgtpand fited Jaefiget complale veliilizption o e gogaipmedivie thevgfiene prek ef r om
and |i qui #"BHaSEMe Pordustrigetdlt t he gI ass Patent anspruche 10 1.
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Fest st qiaienﬁagg,,gcheBl ei ni t rat in die D spersion als Beschichtungsmttel auf
der (perflache wenigstens einer der Feststoff- 15 Konmponenten unfafit.

2. ZUS BRRAh-EIIREDNRZGAMMNIRRI urhfassbRd felh HAsieCTdRHeh ombelbikiak fuRiiiBhdish
Materi al  @fadrial¥ GHareflos Ml PoOVbEladIiSion aRdiGan@6rRR an cifléhh brgiiRandaMibaiuinl GdpericHas

Bl ei ni t r aBinadnsittels; Wobdn idieavdrigpsédig adas i Eirarbeitdd von 0,13bis 101 GRWIBNSL FEHAGH-BREN
Anspr uch Bieinitvat in diedlispoiBion ials | Besdhichtangsmitibleaufl @sr IObbr@sthébatigsieas bies deoReBlofi-des
W dersst andsmmnenténadrgaBal s auch des anor gani schen Bindemttels als Schicht
auf getragen ist. 4. Zusammensetzung nach Anspruch 1, worin das el ektrisch
f unkt i dheltamiarseizing] nagh Ansruch dkweringdeh elskifissh dunktivodile MaBxiplichin Widersignds-Qiisssen
Tei | chen- BhevifdprehEricieaoafiicnen 4as HeinjrekaleRqhicktiosiraeyettl agen ist. 25 5.

Zu armenset z‘llr"pg nach Anspruch 4, worin das Bl ej n| t rat au

ie
Tei w9 BEOARTPYFR S W) 8a% Plpiaikel iyl g 'aeser Fevatf desych
Terrtneh & e?&ﬁ%ﬁﬁ"aar'ﬂﬂﬂwct dpangeanehon Ripiiols g ?haa %rlfqettge" 5t )
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Bleipitra s getragen IS usamrense zung na nspruch 6,

worin das z@aﬁ\hﬂhéefz%g ﬁd&ﬂ A?Iép@ucimd lohe Has@l@ﬁrfr&t%hﬂtg RN GoeHBEeh Sbldnl BLgeEN
Met al | s~ aliieRbidehont@amBBRh @R% 86 BRA <& HHRHIidch& BdBhielSab b&Tkh: Akeaslh ROEN
ist. 35 8. Dickfilm Verkapsel ungs-Zusanmenset zung, unfassend fein
zert ei | 6. e ZiQinhiehRBuRy MAEs Arspluct QoNredds leR@tisch fmliRRIEIMAGAS cin IckAiRiges Metlllidt, i S
10 Gaw. - YmiBloessen Tdilcien-ObbrEzuAérgdae Bleinitiat 43 SublchtGgargatiten Medi um  beschi cht et
Ist. 9. Wderstand, unfassend einen strukturierten D ckfil m der
Zus anmens gusmmgnsszeng/Amesip rAnsgngch 26, odhdr dekeBleidifat auf didrTejnhereOlserfBched i sewehlifdei n
Substrat dptdhigerkivetaiin dis gechdanerorganisclien Bindemésiels @ls Bolli¢ht aufgettagge isver f | Ucht i gung
des organi schen Medi uns aus dieser zu bewirken. 10. Diel ektrische Schicht,
unf adsehd D@Idrreﬂefm?ﬂrﬂgrﬁv%@r"emsmn@ae%t?gg' zquiito/leichen eines Mit BRf@ vertiial-
Anspr uchs °5°" Blases aufasemiy Odu S 110 afevydu BlRiliet (hacrgirb it ARt vitreaiecher: Medivfie
vol | st andr @% '?75‘?‘1‘? Ocht i gung 45 des or ganr schen I\/Iedr uns aus dr esem und
er ne Ve ﬁ'ﬁ dr el ektr schen k ra en

f f h @6 le au e§¥%§ at g ruc und ran E%P um_eine, vi ﬁ t ung
Anspr uchs d s‘ﬁgﬁ ubstrat ge (?
gebrannt wur Gm er ne vo I st f: | ge ?/erfl Ucht i gung 50 des or gani schen

Medi UNB162bfielinShE BohlBHl @hibseridNdifdh DickRim dé?| AubaiMoaouPE i@ AdsprathsheVaek g, 12.

Ver kapsel WAghcRes,da 6t e EibstalTERRERIRA QbiahnDivirid, luhMBingGlalistibigs! 96riuchtigung

Zus amgdvens @by brgghison IMeBmP Al dlestm Uil @indVErdiehtargtdel BiBkiisdrdhtke@MRter DXiBbIBST I at

gedruckt wawrkgebrannt wurde, um eine vol |l standige Verfl Uchtigung des

organi schen Medi unms aus dieser und ein Fltssigphasen-Sintern dés G ases zu

55 Hie Wkitfihdge. SdRiehte nohfassehd @iven Dickfilm der Zusammensetzung des Anspruchs 6 oder des
Anspruchs 7, der auf ein Substrat gedruckt und gebrannt wurde, um eine volistindige Verfilichtigung

50 des organischen Mediums aus diesem und ein Sintern des leitféhigen Metalls zu bewirken.

12. Verkapselungs-Beschichtung, umfassend eine Dickfilm-Schicht der Zusammensetzung nach Anspruch
8, die auf elekirisch funkiionelles Substrat gedruckt und gebrannt wurde, um eine vollstindige
Verfliichtigung des organischen Mediums aus dieser und ein Flussigphasen-Sintern des Glases zu

85 bewirken.
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EP 0 278 390 B1 - * C . Une co jtion
6l ect roni que pour colches epai sses corrpqrtant des partuml IﬂHﬁﬁmm
di visées d'un materiau electrlmmamgoag{lf et dun |i .
corpdti bl e PbO di spers6 dans un mlieu or gani que, |’ amel i orati on qui
conprend | "incorporation de 0,1 a 10%en poids, sur |la base des solides, de
ni t rat-e We cphm%orceimenmte\pewr@MQs épaipsep aormsrrtmg@ rdttigulesrfiopment divisqge g'un
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corfpo |t|o vendlc le nitrate

recou g'p%sﬂ % ca_“L?T P dalns %;5' l\ﬂ}' s ‘Féﬁc"bﬁiﬁt”" f”g@? B®Ances et
du Ilant srﬁaﬁ'@ ont s“f_%?e %er?ﬁ%ré'c“[esc?%mf?et?’e& aRdr ey dans laquelle le
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conposition de la revendication 4 dans Iaquelle Ie nltrate de plonb

I eCOUX[ @ al Rmp8ditioh a8 rslefdidafnt 1 QiHsASqUEIR 1b By BREAGTLMSIR 20k Blse Gl waye et du
l'iant  mdaRimijue dlecttique GORTIRG Sirtatddites Parficlies SMERMIEAtE Aftatd del@brhb.| aquel e | e
mat eri au 6l ectriquenent actif est un netal 20 conduct eur dont |es

suri$ as.e SLaC@mppsitioh | deUh esvesdidationr £ daris UaBelid de mitdate aleeplahtd hants. les/ surbaces des
conposi tradinuigbadel laxyde v@rardin@atidlesiniqde ol dntiant uanqéral le le nitrate de plonb
recouvre les surfaces des particules de |'oxyde ceram que dielectrique et
du | i Bntlantomepsition @@ laprendiesiipno’ idensolpauglies lscaperiah iectipsmentcastic prbgin Bpﬁéﬂ' sses
coqpr endi9pdugiayr geatries ices dgsiPAEeHIR SO raygtuas g niyate dgplomb. verre conpati bl e PbO

revetues de 0,1 A 10%en |ds de nitrate de plonb di spers6 dans un mlieu
or ganfqué. °°9"°°‘°t’5l‘f§ declajrae ’rsé?ﬂé(@aé‘ 'ﬁrﬁ‘é’a'@d{‘}cm‘é“%li?ﬁ Wedles, syigegstdege | a
conposi tRegifulgpede gxyl’jg\?%f?fﬂ'f“(‘?adfel'e&wq'? B tpot pige ?'evendl catl on 3 Iaquel le a et6

i npr i S Sont B3l A et GULLE Dour ef f ectuer une vol ati|isation 30
conp! Pt L Eagﬁg p%géee‘ﬁgs"ge 0 10 103015 Kool lereee Z,?Psugrs gﬁng TR Une

couche a conposition reven |cat|on
revendlca on 5 qui a ete |npr|nee sur un substrat, et cuite pour effectuer

une V@l arel rksiRinbd BonfpRiNRt Bhcddihe Bphids8'd UiiDEd QetfpcBiion kbR ARBIRIckicR2IL@B de
| " oxyde 16 Gévenbidatich §liiReetd &6l utRprimdS sdrlun 4UBGrat UGG p6ud RAGEIRF Likcevole@IERIoR NaNt
UN&o COUCdatpRfeaiu Stk dRjatiguecOMPOsi tion de | a revendication 6 ou de |a
revendication 7 qui a ete inprinmee sur un substrat et cuite pour effectuer
une Vv ab.atrel dosavb idEfectiqupdoap@nditiun®l douchl épdisya ke GUempbsitioa db nd iebangieatidnl 4 et al
conduct eder la ré@ndidalion Bmuir 2 ¢@timpirnde onoapeistraingt witaTpove Rtkttueu e witiShiende | a
conposi tfogwiieciymileg eihtigeGperesiersiicalien fal'xplpatrdintet didertBueui a ete i nprinbe
surdun substrat electriquenent actif et cuite pour effectuer une
vol at 11 '4ngrGoushe CorAYFtEToccomarenint Pne couthg £RiiTsa de da composition (dp dyevendicatier feuen
ph ase | I@J gvendieation) 7 o ifte imprimée sur ‘un substrat et cuite pour effectuer une volatilisation

te du mifieu organique et le frittage du métal conducteur.

40 12. Un revétement encapsulant comprenant une couche de la composition pour couches épaisses de la
revendication 8 qui a ét€ imprimée sur un substrat électriquement actif et cuite pour effectuer une
volatilisation compléte du milieu organique et un frittage du verre en phase liquide.
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