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in order to form the external electrodes through the equipment. The present
invention relates to a method of man-  In addition, thicknesses of the
as-formed metal ufacturing plural electronic components such as chip  paste
films tend to disperse in the aforementioned capacitors or chip resistors
and to a method of man-   5   conventional method. ufacturing an electronic
component array such as a   The invention aims to provide a method of man-
capacitor array.                                   ufacturing chip
electronic components, which can re- Japanese Patent Laying-Open No.
60-109204      duce the number of steps forforming external electro- (1985)
describes a conventional method of forming  des with simplified equipment,
while reducing disper- external electrodes on chip components, which is of
10  sion in thickness of the external electrodes. interest to the present
Invention. According to this  According to one aspect of the invention
there Is known method, external electrodes are formed on    provided a
method of manufacturing plural electronic chip components in the following
procedure:        components in order to provide an external electrode (1)
First prepared are first and second holding  on at least one end surface of
each component, the plates, each of which is formed by an elastic body   15
method comprising the steps of: preparing a block provided with a plurality
of receiving holes pass-  comprising said plural electronic components;
cutting ing therethrough across its front and rearsurfac-  one ormore
grooves in said block in order to separate es.
said plural components from each other and to form (2) Second ends of chip
components are pushed  on each component said at least one end surface to
into the receiving holes of the first holding plate  20  be provided with
external electrodes; applying metal from the front side thereof, so that
first ends of  paste into said one or more grooves; and cutting said the
chip components are exposed on the front    metal paste filling up each
said groove so as to divide surface of the first holding plate.
the same in two and thereby form on said at least one (3) Metal paste is
applied to the first ends of the  end surface of each said component an
external elec- chip components which are exposed on the front  25  trode
comprising a metal paste film of desired thick- surface of the first
holding plate, and then the as-  ness. formed metal paste films are dried.
The practice of this one aspect of the invention is (4) The front surface
of the first holding plate is  directed to a method of manufacturing chip
electronic opposed to that of the second holding plate, and  components,
each of which is provided with external thefirstends, being provided with
the metal paste  30  electrodes on both end surfaces thereof. films, of the
chip components which are held by    The metal paste for forming external
electrodes the first holding plate are pushed into the receiv-  can be
applied into the cutting grooves provided in the ing holes of the second
holding plate so that the  block, which is still maintained in its original
shape. second ends of the chip components, being pro-  Further, the metal
paste filling up each of the cutting vided with no metal paste films, are
exposed on   35  grooves is divided in two, to define external electro- the
front surface of the second holding plate,  des for an adjacent pair of
chip electronic compo- thereby transferring the chip components from
nents. the first holding plate to the second holding plate.  The block Is
easier to handle as compared with (5) Metal paste is applied to the second
ends of  the chip components being separately handled in the the chip
components which are exposed on the   40  conventional method. Thus, the
metal paste can be front surface of the second holding plate, and  easily
applied to prescribed positions. then the as-formed metal films are dried.
Further, it is not necessary to orient separate chip (6) The chip
components are taken out from the  components along a constant direction
dissimilarly to second holding plate.                          the
conventional method, whereby at least a step for (7) The chip components
treated in the afore-  45  such an operation can be omitted. mentioned
mannerare heattreated in a heattreat    In addition, the thicknesses of the
external elec- furnace so that the metal paste films are fired,  trodes are
determined by spaces provided by the cut- thereby forming external
electrodes.           ting grooves and the thickness of a blade which is
em- In the aforementioned conventional method,     ployed forcutting the
metal paste filling up each ofthe however, it is necessary to handle
separate chip com-  so  cutting grooves and dividing the same in two. Thus,
ponents for forming external electrodes thereon, and  it is possible to
reduce dispersion in thickness of the hence equipment is required for
orienting the chip  external electrodes, while the thicknesses of the ex-
components along a constant direction. Such equip-  ternal electrodes can
be easily controlled. ment includes the aforementioned first and second
The present Invention can advantageously be ap- holding plates, and a
device for pushing the chip com-   55   plied to manufacturing of chip-type
ceramic electron- ponents into the receiving holes of the first holding  ic
components such as multilayerceramic capacitors, plate along a constant
direction, for example. Further,  for example. In this case, the block may
be prepared 



a relatively large number of steps must be carried out  in a state
containing a green ceramic material, i.e., in 2    3                   EP 0
535 995 B1                 4 an unfired state, so that a step of cofiring
the metal  Fig. 3 Is a perspective view showing a capacitor paste with the
green ceramic material is carried out  array 11 obtained by still another
embodiment of after the step of cutting the metal paste. Such a spe-  the
present Invention. cific method Is usefully applied to manufacturing of
chip-type ceramic electronic components such as   5   DESCRIPTION OF THE
PREFERRED multilayer ceramic capacitors which are provided   EMBODIMENTS
therein with internal electrodes of a base metal such as nickel, in
particular. In this case, it is hard to attain  Figs. 1(1) to 1(4)
illustrate steps included in an mutual dissolution of the nickel, forming
the internal  embodiment of the present invention, which is direct-
electrodes, with silver, forming external electrodes.  10  ed to
manufacturing of multilayer ceramic capacitors. Therefore, nickel paste Is
first applied onto the block  As shown in Fig. 1(1), a block 1 is prepared
from as afirstlayerforforming external electrodes and oo-  a layered
product of green ceramic sheets. This block fired with the ceramic material
contained in the block,  1 is provided therein with layers of a plurality
of inter- so that paste containing silver is then applied as a  nal
electrodes 2 for forming electrostatic capaci- second layer onto the
as-obtained nickel film, and   15  tance. The block 1 provides a plurality
of chip-type baked. In this case, a step can be advantageously ap-
multilayer ceramic capacitors when the same is cut plied to formation of
the first layerfor forming external  along surfaces 3 and 4 to be provided
with external electrodes.
electrodes. The present invention can also be effectively ap-  Then,
cutting grooves 5 are formed in the block plied to manufacturing of an
electronic component ar-  20   1 along the surfaces 3 and 4 to be provided
with ex- ray comprising a plurality of electronic component  ternal
electrodes, as shown in Fig. 1(1). Due toforma- elements, each of which is
provided with external  tion of the cutting grooves 5, the block 1 is
divided into electrodes on both ends surfaces thereof, and a car-  a
plurality of chips 6 for defining individual multilayer rier part holding
the electronic component elements  ceramic capacitors respectively. The
cutting grooves in common with spaces defined therebetween.   25   5 are
formed with a dicing saw, for example. Therefore in another aspect the
Invention pro-     Then, metal paste 7 for forming external electro- vides
a method of manufacturing an electronic com-  des is applied into the
cutting grooves 5 by casting, ponent array comprising a plurality of
electronic com-  for example, as shown in Fig. 1(2). ponent elements each
being provided with external     Then, the metal paste 7 is dried as shown
in Fig. electrodes on two ends thereof, and a carrier part  30  1(3).
holding said electronic component elements in com-    Then, the metal paste
7 filling up each of the cut- mon with spaces defined therebetween, said
method  ting grooves 5 is cut with a blade 8, for example, to comprising
the steps of preparing a block comprising  be divided in two, as shown in
Fig. 1(4). Thus, metal said electronic component elements and said carrier
paste films 7 are defined on the surfaces 3 and 4 of part; cutting grooves
in said block between said elec-  35  the chips 6 in desired thicknesses.
tronic component elements so as not to extend into    The blade 8 is
smaller in thickness than that em- the carrier part in order to form
surfaces on said elec-  ployed for forming the cutting grooves 5 in the
step tronic component elements which surfaces are to be  shown in Fig.
1(1). It is possible to freely control the provided with external
electrodes; applying metal  thicknesses of the metal paste films 7 which
are de- paste into said grooves; and cutting said metal paste  40  fined on
the surfaces 3 and 4 of the chips 6 to be pro- filling up each said groove
so as to divide the same  vided with external electrodes, by appropriately
se- in two and thereby form on said surfaces of said elec-  lecting
thicknesses of the blade for forming the cut- tronic component elements an
external electrode    ting grooves 5 and the blade 8 shown in Fig. 1(4) re-
comprising a metal paste film of desired thickness.  spectively. The
foregoing and other objects, features, as-  45  The chips 6 thus provided
with the metal paste pects and advantages of the present invention will be-
films 7 on the surfaces 3 and 4 respectively are then come more apparent
from the following detailed de-  fired. At this time, the green ceramic
materials con- scription of the present invention when taken in con-
tained in the chips 6 are cofired with the metal paste junction with the
accompanying drawings.           films 7. Thus, desired multilayer ceramic
capacitors 50  are obtained. BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 2 shows another embodiment of the present invention. Referring to Fig.
2, elements correspond- 



Figs. 1(1) to 1(4) are sectional views showing  ing to those shown in Figs.
1(1) to 1(4) are denoted steps included in an embodiment of the present  by
similar reference numerals, to omit redundant de- invention.
55  scription. Fig. 2 is a perspective view showing a block 1a    In the
embodiment shown In Fig. 2, a larger block employed in another embodiment
of the present   1 a is prepared so that individual chips 6 are obtained
invention; and                                 when the same is cut along
plural cutting lines 9 and 3    5                   EP 0 535 995 B1
6 10 which are perpendicular to each other. Such a   necessarily be unfired
as hereinabove described, but block 1a is first provided with cutting
grooves 5, so  a block formed by a sintered body may be provided that metal
paste 7 is cast into the same and then  with cutting grooves, to be
subjected to subsequent dried. Thereafter the block 1 a is cut along the
cutting  steps. lines 9 and 10 with a dicing saw, for example. The   5  The
present Invention is also applicable to man- block 1a may be successively
cut along the cutting  ufacturing of a capacitor array 11 shown in Fig. 3.
Re- lines 9 and 10 in this order, orvice versa.        ferringtoFig.3,
acapacitorarray 11 comprisesaplur- According to the embodiment shown in
Fig. 2, for-  ality of capacitor elements 14, each of which is pro- mation
of the cutting grooves 5 and application of the  vided with external
electrodes 12 and 13 on both end metal paste 7 can be simultaneously
performed in re-  10  surfaces thereof. These capacitor elements 14 are
lation to a number of chips 6, whereby mass produc-  held by a carrier part
15 in common, with spaces 16 tivity is Improved, in particular.
defined therebetween. Each of the capacitor element Experimental Example
carried out according to  14 forms a multilayer capacitor comprising a
plurality the present invention is now described.            of internal
electrodes 17, as shown expediently in the First, ceramic slurry was formed
by a doctor  15  leftmost one appearing in Fig. 3. Actually, the internal
blade coater, to obtain sheets of 20 [err] in thickness,  electrodes 17 are
not visible from the outside. 150 mm in width and 10 m in length. Then,
conductive  In order to obtain the aforementioned capacitor films for
defining internal electrodes were formed on  array 11, a block 18 is
prepared for providing the ca- these sheets in desired patterns, and the
sheets   pacitor elements 14 and the carrier part 15. In this were stacked
with each other and pressed to obtain  20  stage, the block 18 is not yet
provided with grooves the block 1a shown in Fig. 2.
corresponding to the spaces 16. This block 18 is Then, a dicing saw having
a blade of 100 [err] in  formed by a layered product of a plurality of
ceramic thickness was applied to the block 1a, toform the cut-  green
sheets, which are provided with the internal ting grooves 5.
electrodes 17 on desired positions. Then, nickel paste which was adjusted
to 4 to 5   25  Then, grooves for defining the spaces 16 are poises in
viscosity was cast into the cutting grooves  formed in the block 18, notto
reach the carrier part 15. 5 with a spatula. Then the block 1a was dried in
an  Then, metal paste for forming the external elec- oven at [err] for 30
minutes, and cut along the cutting  trodes 12 and 13 is applied into the
aforementioned lines 9 and 10 shown in Fig. 2 with a dicing saw. A
grooves. The metal paste filling up each groove is blade employed in this
step was smaller in thickness  30  dried and then cut to be divided in two.
than that for forming the cutting grooves 5.          Thereafter the block
18 is fired, whereby the ca- Then, the as-obtained chips 6 were debindered
pacitor array 11 is obtained. and fired. Thus, multilayer ceramic
capacitors were   Although the present invention has been descri- obtained
with nickel films provided as first layers for  bed and illustrated in
detail, it is clearly understood external electrodes. Then, silver films
were formed   35  that the same is by way of illustration and example by
baking as second layers for external electrodes,  only and is not to be
taken by way of limitation, the and plated with Ni/Sn for improving
solderability.  scope of the present invention being limited only by Thus,
the multilayer ceramic capacitors were com-  the terms of the appended
claims. pleted. In the aforementioned Experimental Example,  40 the time
required for forming the first layers for exter-  Claims nal electrodes was
only 0.3 minutes as to 1000 mul- tilayer ceramic capacitors, although the
conventional  1. Amethod of manufacturing plural electroniccom- method
required 1 minute for such an operation. Fur-  ponents in order to provide
an external electrode ther, it was possible to suppress deviation in thick-
45  on at least one end surface of each component, ness of the first
layers, which was 120 % in the con-  the method comprising the steps of:
ventional method, to 15 % in the aforementioned Ex-         preparing a
block (1,1a) comprising said 



perimental Example.                                   plural electronic
components; While each embodiment has been described in             cutting
one or more grooves (5) in said relation to a method of manufacturing
multilayer cer-  50  block (1, 1 a) in order to separate said plural com-
amic capacitors, the present invention is also applica-  ponents from each
other and to form on each ble to chip-type ceramic electronic components
other  component said at least one end surface (3, 4) to than multilayer
ceramic capacitors, as well as to chip  be provided with external
electrodes; electronic components containing no ceramic mate-
applying metal paste (7) into said one or rial.
55      more grooves (5); and When the present invention Is applied to
chip-          cutting said metal paste (7) filling up each type ceramic
electronic components, for example,      said groove (5) so as to divide
the same in two the block to be provided with cutting grooves may not  and
therebyform on said at least one end surface 4    5              EP 0 535
995 B1                     6 10 which are perpendicular to each other. Such
a   necessarily be unfired as hereinabove described, but block 1a is first
provided with cutting grooves 5, so  a block formed by a sintered body may
be provided that metal paste 7 is cast into the same and then  with cutting
grooves, to be subjected to subsequent dried. Thereafter the block 1a is
cut along the cutting  steps. lines 9 and 10 with a dicing saw, for
example. The   5  The present invention is also applicable to man- block 1a
may be successively cut along the cutting  ufacturing of a capacitor array
11 shown in Fig. 3. Re- lines 9 and 10 in this order, or vice versa.
ferring to Fig. 3, a capacitorarray 11 comprises a plur- According to the
embodiment shown in Fig. 2, for-  ality of capacitor elements 14, each of
which is pro- mation of the cutting grooves 5 and application of the  vided
with external electrodes 12 and 13 on both end metal paste 7 can be
simultaneously performed in re-  10  surfaces thereof. These capacitor
elements 14 are lation to a number of chips 6, whereby mass produc-  held
by a carrier part 15 in common, with spaces 16 tivity is improved, in
particular.                 defined therebetween. Each of the capacitor
element Experimental Example carried out according to   14 forms a
multilayer capacitor comprising a plurality the present invention is now
described.            of internal electrodes 17, as shown expediently in
the First, ceramic slurry was formed by a doctor  15  leftmost one
appearing in Fig. 3. Actually, the internal blade coater, to obtain sheets
of 20 [err] in thickness,  electrodes 17 are not visible from the outside.
150 mm in width and 10 m in length. Then, conductive   In order to obtain
the aforementioned capacitor films for defining internal electrodes were
formed on  array 11, a block 18 is prepared for providing the ca- these
sheets in desired patterns, and the sheets   pacitor elements 14 and the
carrier part 15. In this were stacked with each other and pressed to obtain
20  stage, the block 18 is not yet provided with grooves the block 1a shown
in Fig. 2.                       corresponding to the spaces 16. This block
18 is Then, a dicing saw having a blade of 100 [err] in  formed by a
layered product of a plurality of ceramic thickness was applied to the
block Ia, to form the cut-  green sheets, which are provided with the
internal ting grooves 5.                                    electrodes 17
on desired positions. Then, nickel paste which was adjusted to 4 to 5   25
Then, grooves for defining the spaces 16 are poises in viscosity was cast
into the cutting grooves  formed in the block 18, notto reach the carrier
part 15. 5 with a spatula. Then the block 1a was dried in an   Then, metal
paste for forming the external elec oven at 700C for 30 minutes, and cut
along the cutting  trodes 12 and 13 is applied into the aforementioned
lines 9 and 10 shown in Fig. 2 with a dicing saw. A  grooves. The metal
paste filling up each groove is blade employed in this step was smaller in
thickness  30  dried and then cut to be divided in two. than that for
forming the cutting grooves 5.           Thereafter the block 18 is fired,
whereby the ca- Then, the as-obtained chips 6 were debindered   pacitor
array 11 is obtained. and fired. Thus, multilayer ceramic capacitors were
Although the present invention has been descri- obtained with nickel films
provided as first layers for  bed and illustrated in detail, it is clearly
understood external electrodes. Then, silver films were formed   35  that
the same is by way of illustration and example by baking as second layers
for external electrodes,  only and is not to be taken by way of limitation,
the and plated with Ni/Sn for improving solderability.  scope of the
present invention being limited only by Thus, the multilayer ceramic
capacitors were com-  the terms of the appended claims. pleted. In the
aforementioned Experimental Example,  40 the time required for forming the
first layers for exter-  Claims nal electrodes was only 0.3 minutes as to
1000 mul- 



tilayer ceramic capacitors, although the conventional  1. Amethod of
manufacturing plural electroniccom- method required 1 minute for such an
operation. Fur-   ponents in order to provide an external electrode ther,
it was possible to suppress deviation in thick-  45  on at least one end
surface of each component, ness of the first layers, which was 120 % in the
con-  the method comprising the steps of: ventional method, to 15 % in the
aforementioned Ex-         preparing a block (1, 1a) comprising said
perimental Example.                                    plural electronic
components; While each embodiment has been described in
cutting one or more grooves (5) in said relation to a method of
manufacturing multilayer cer-  50  block (1, 1a) in order to separate said
plural com- amic capacitors, the present invention is also applica-
ponents from each other and to form on each ble to chip-type ceramic
electronic components other   component said at least one end surface (3,
4) to than multilayer ceramic capacitors, as well as to chip  be provided
with external electrodes; electronic components containing no ceramic mate-
applying metal paste (7) into said one or rial.
55       more grooves (5); and When the present invention is applied to
chip-           cutting said metal paste (7) filling up each type ceramic
electronic components, for example,      said groove (5) so as to divide
the same in two the block to be provided with cutting grooves may not  and
therebyform on said at least one end surface 4    7                   EP 0
535 995 B1                 8 (3, 4) of each said component an external
elec-   tronic component elements (14) in common with trode comprising a
metal paste film of desired     spaces (16) defined therebetween, said
method thickness.                                         comprising the
steps of: preparing a block (18) comprising said 2. Amethod of
manufacturing plural electronic com-   5  electronic component elements
(14) and said ponents in accordance with claim 1, wherein said   carrier
part (15); electronic components are chip-type ceramic             cutting
grooves in said block (18) between electronic components and said block (1,
1a)       said electronic component elements so as not to comprises a green
ceramic material, said method    extend into the carrier part (15) in order
to form further comprising a step of cofiring said  metal  10  surfaces on
said electronic component elements paste (7) with said green ceramic
material after   which surfaces are to be provided with external said step
of cutting said metal paste (7).         electrodes (12, 13); applying
metal paste into said grooves; 3. A method of manufacturing chip electronic
com-    and ponents in accordance with claim 1, wherein said  15    cutting
said metal paste filling up each chip electronic components are chip-type
ceram-    said groove so as to divide the same In two and ic electronic
components and said block (1, 1a)   thereby form on said surfaces of said
electronic comprising a green ceramic material, said meth-    component
elements an external electrode com- od further comprising a step of firing
said green  prising a metal paste film of desired thickness. ceramic
material before said step of cutting said  20 grooves (5) In said block.
9. A method of manufacturing an electronic compo- nent array in accordance
with claim 8, wherein 4. A method of manufacturing chip electronic com-
each of said electronic component elements ponents in accordance with any
preceding claim,    forms a capacitor. wherein said step of cutting said
grooves (5) in  25 said block (1, 1a) is carried out with a dicing saw.
10. A method of manufacturing an electronic compo- nent array in accordance
with claim 8, wherein 5. A method of manufacturing chip electronic com-
said block (18) contains a green ceramic material, ponents in accordance
with claim 1, further corn-  said method further comprising a step of
cofiring prising a step of drying said metal paste (7) be-  30  said metal
paste with said green ceramic material tween said step of applying metal
paste (7) and    after said step of cutting said metal paste. said step of
cutting said metal paste (7). 11. A method of manufacturing an electronic
compo- 6. A method of manufacturing chip electronic com-    nent array in
accordance with claim 8, wherein ponents in accordance with claim 1,
further com-  35  said block (18) contains agreen ceramic material, prising
a step of preparing a first blade for cutting  said method further
comprising a step of firing said grooves(5) in said block (1, 1a) and a
second  said green ceramic material before said step of 



blade (8) for cutting said metal paste (7) respec-  forming grooves.
tively, and a step of selecting a difference in thickness between said
first and second blades  40 in ordertodetermine the thickness of the
external  Patentansprriche electrodes to be formed. 1. Verfahren zum
Herstellen mehrerer elektroni- 7. A method of manufacturing electronic
compo-        scher Bauteile zum Aufbringen einerAuBenelek- nents in
accordance with claim 1, wherein said  45  trode an mindestens einer
Endseite jedes Bau- block (1a) is cut along plural cutting lines (9, 10)
tails, mit den folgenden Schritten: being perpendicular to each other for
providing a     - Herstellen eines Blocks (1, la), der die plurality of
chip electronic components and said       mehreren elektronischen Bauteile
enthalt; grooves (5) are cut along said first cutting lines    -
Einschneiden einer Nut(5) oder mehrerer in (9), said method further
comprising a step of cut-  5o  den Block(1, la), um die mehreren Bauteile
ting said block (1a) along said second cutting          voneinander zu
trennen und um an jedem lines (10).
Bauteil die genannte mindestens eine End- seite (3,4) zu erzeugen, die
mitAuSenelek- 8. A method of manufacturing an electronic compo-
troden zu versehen ist; nent array (11) comprising a plurality of
electronic  55  - Einbringen von Metallpaste (7) in die Nut(5) component
elements (14) each being provided            oder die mehreren und with
external electrodes (12, 13) on two ends         - Zerschneiden derjede
Nut(5) auffOllenden thereof, and a carrier part (15) holding said elec-
Metallpaste (7), [err] dieselbe zweizuteilen    9                   EP 0
535 995 B1                10 und dadurch an der mindestens einen ge-
entlang der zweiten Schnittlinien (10) enthilt. nannten Endseite (3, 4)
jeder der Bauteile eine AuSenelektrode auszubilden, die aus  8. Verfahren
zum Herstellen sines Arrays aus elek- einem Metallpastefllm gewfnschtar
Dicke      tronischen Bauteilen (11) mit mehreren elektroni- besteht.
5       schen Bauteilen (14), die jeweils an zwei Enden mit Aufenelektroden
(12,13) versehen sind, und 2. Verfahren zum Herstellen mehrerer elektroni-
mit einem Trigerteil (15), das diese elektroni- scher Bauteile gemfi
Anspruch 1, bel dem die      schen Komponenten (14) gemeinsam halt, wobei
elektronischen Bauteile chipformige, keramische   Zwischenriume (16)
zwischen diesen liegen, mit Elektronikbauteile sind und der Block (1, la)
aus  lo  den folgenden Schritten: ungebranntem Keramikmaterial besteht,
wobei          - Herstellen sines Blocks (18), der die elek- das Verfahren
fernereinen Schrittdas gemeinsa-         tronischen Bauteile (14) und den
Tragerteil men Brennens der Metallpaste (7) und des unge-         (15)
enthalt; brannten Keramikmaterials nach dem Schritt des       -
Einschneiden von Nuten in den Block (18) Zertrennens der Metallpaste (7)
aufweist.  15          zwischen den elektronischen Bauteilen In
solcherWeise, daB sie sich nicht In den Tra- 3. Verfahren zum Herstellen
elektronischer Chip-          gerteil (15) erstrecken, um an den elektro-
bautelle gemil Anspruch 1, bet dem die elektro-        nischen Bauteilen
Selten auszubilden, die nischen Chipbauteile chipformige, keramische
mit Augenelektroden (12, 13) zu versehen Elektronikbauteile sind und der
Block (1, Ia) aus   20  sind; ungebranntem Keramikmaterial besteht, wobei
- Einbringen von Metallpaste in die Nuten das Verfahren ferner enen Schritt
des Brennens         und des ungebrannten Keramikmaterials vor dem
- Zerschneiden der jade Nut auffullenden Schritt des Einschneidens der
Nuten (5) in den         Metallpastb, um dieselbe zweizutbilen und Block
anthilt.                            25           dadurch an den Selten der
elektronischen Bauteile eine AuSenelektrode auszubilden, 4. Verfahren zum
Herstellen chipformiger Elektro-         die aus elnem Metallpastefilm
gewflnschter nikbauteile nach einem der vorstehenden An-            Dicke
bestaht. sprichs, bei dem der Schritt des Einschneidens der Nuten (5) In
den Block (1, la) mit elner Trenn-  30  9. Verfahren zum Herstellen sines
Arrays aus elek- sfge ausgefflhrt wird.
tronischen Bautbllen nach Anspruch 8, bel dem jedes derelektronischen
Bautaile enen Konden- 5. Verfahren zum Herstellen elektronischer Chip-
sator bildet. 



bauteile nach Anspruch 1, ferner mit einem Schritt des Trocknens der
Metallpaste (7) zwl-  35  10. Verfahren zum Herstellen sines Arrays
elektroni- schen dem Schritt des Auftragens der Metallpa-    scher Bauteile
nach Anspruch 8, bei dem der ste (7) und dem Schritt des Durchschneidens
der   Block (18) aus einem ungebranntan Keramikma- Metallpastb (7).
terial bestsht und das Verfahren ferner eanen Schritt des gemeinsamen
Trennens der Metallpa- S 6. Verfahren zum Herstellen elektronischer Chip-
40  ste und des ungebrannten Keramikmaterials bautelle nach Anspruch 1,
ferner mit einem        nach dem Schritt des Durchschneidens der Me-
Schritt des Bereitstellens einer ersten Schneide  tallpaste umfast. zum
Elnschneiden der Nutan (5) In den Block (1, la) und einer zweiten Schneide
(8) zum Durch-  11. Verfahren zum Herstallen sines Arrays aus elek-
schneiden der Metallpastb (7), und mit elnem   45  tronischen Bautellen
nach Anspruch 8, bei dem Schritt des Auswahlens der Dickendifferenz zwi-
der Block (18) aus einem ungebrannten Keramik- schen der erstan und der
zwelten Schneide, um     material besteht und das Verfahren ferner einen
die Dicken der herzusmtllenden Au~enelektroden    Schritt des Brennens des
ungebrannten Kera- festzulegen.
mikmaterials vordem Schritt des Herstellens der 50      Nutan umfallt. 7.
Verfahren zum Herstallen elektronischer Bautel- le nach Anspruch 1, bei dam
der Block (Ia) ant- lang mehrmerezueinander rechtwinkliger Schnltt-
Revendicatlons linien (9, 10) zerteilt wird, um mehrere elektroni- sche
Chipbautaile zu erzeugen, und be! dem die  5s  1. Proced6 de fabrication de
plusieurs composants Nuten (5) entlang der ersten Schnittlinien (9) eIn-
electroniques qui permet de former une electro- geschnitten warden, wobel
das Verfahren ferner    de externe surau moins une des faces de chaque
alnen Schritt des Zartrennens des Blocks (la)     composant, le procede
comprenant lea etapes 6 1 111111 111111 11111 11111 1111111 *   C   L  M
S   *    11                  EP 0 535 995 B1                 12 de:
de selection de difference d'6palsseur entre les- preparation d'un bloc (1,
Ia) comportant     dites premiere et seconde lames afin de dhtermi- lesdits
composants multiples;                      ner l'hpaisseur des electrodes
externes A former. tragage d'une ou plusieurs rainure(s) (5) dans ledit
bloc (1, la) afin de separer lesdits   5   7. Prochdh de fabrication de
composantsa lectroni- composants multiples lea uns des autres et de
ques selon la revendlcation 1, dans loquel ledit former sur au moins une
desdites faces (3, 4) de   bloc (Ia) est decouph suivant plusieurs lignes
de chaque composant des electrodes externes;          dhcoupage (9, 10),
perpendiculaires les unes aux application d'une pate metallique (7) dans
autres, pour fournir une pluralith de composants lesdites ralnures (5); et
10      hlectroniques puces et lesdites rainures (5) sont decoupage en deux
de ladito pate metalli-    traches le long des premieres lignes de decoupa-
quo (7) remplissantchacunedesdites rainures (5)    ge (9),
[editprochdhcomportanten outre une ta- pour former ainsl surau moins une
desdites faces   pe de decoupage dudit bloc (la) suivant les so- (3,4) de
chacun desdits composants une electro-    condes lignes de decoupage (10).
de externe comportant un film de pate metallique  is de l'hpaissour
souhaiteo.                       8. Proohdh de fabrication d'une batterie
de compo- sants blectroniques (11) comportant une pluraliti 2. Prochdh de
fabrication de plusleurs composants     d'hlhments de composants
blectroniques (14), blectroniques selon la revendication 1, dans le-
chacun btant pourvu d'electrodss externes (12, quel lesdits composants
hlectroniques sont des   20  13) sur ses deux extremites, et une base de
sup- composants ilectroniques on ciramiquedo type       port (15) pour
maintenir lesdits elements de puce et ledit bloc (1, Ia) est constituh d'un
math-  composants blectroniques (14) ensemble avec riau ciramique vert
ledit procidi comportant en    des espacements (16) entre eux dbfinis,
ledit outre une etape de culsson simultanee de laditb    procede comportant
les htapes de: pate mhtallique (7) et dudit mathriau ceramique   25
prbparation d'un bloc (18) comprenantles- vert apres ladibe tape de
decoupage de ladite      dits hlhments de composants alectroniques (14) 



pate mbtallique (7).                               et laditb base de
support (15); tragage de rainuresdans ledit bloc (18) en- 3. Procedh de
fabrication de composants electroni-    tre lesdits elements de composants
blectroni- ques puces selon la revendlcation 1, dans lequel  so  ques, sans
aller jusqu'A la base de support (15) lesdits composanta electroniques
puces sont        afin de former sur lesdits elhments de compo- des
composants hlectroniques en chramique de       sants ilectroniques des
faces A pourvoir d'hlec- type puce et ledit bloc (1, Ia) est constituh d'un
trodes externes (12, 13); materiau chramlque vert, ledit procede compor-
application d'une pate mhtallique dans tant en outre une eapo de cuisson
dudit mathriau   35  lesdites rainures; et cbramique vert avant ladite
htape de tragage des-       dbcoupage en deux do ladito pate metalli- ditos
rainures (5) dans ledit bloc.                quo remplissant chacune
desdites rainures pour former ainsi sur lesdites faces desdits hlhments 4.
Procede de fabrication de composants hlectroni-    de composants
hlectroniques une hiectrode ex- ques puces selon l'une quelconque des
revendi-  40  terne comportant un film do pate mhtallique de cations
prhchdentes, dane lequel laditb htape do   l'hpaisseur souhaithe. tragago
desditbs rainures (5) dans ledit bloc (1, la) est realisoe & l'aide d'une
scle a dhcouper.  9. Prochdh de fabrication d'une batterie do compo- sants
blectroniques selon la revendication 8, 5. Procedh de fabrication de
composants hlectroni-  45  dans lequel chacun desdits hlhments de compo-
ques puces selon la revendication 1, comportent    sants blectroniques
constitue un condensatour. en outre une htape de sechage de ladito pate mh-
tallique (7) ontro ladite htape d'applicatlon de la-  10. Prochdh de
fabrication d'une batterio de compo- dite pabt mhtallique (7) ot ladit
htapo de dhcou-  sants hlectroniques selon la revendication 8, page de
ladite pate metallique (7).       N0       dens lequel ledit bloc (18)
contlent un mathfiau cmramique vert, ledit prochdh comportant en ou- 6.
Prochdh de fabrication de composants hlectroni-    tre une etape de cuisson
simultanho de ladite quss puces selon la revendication 1, comportant
pAte mhtallique et dudit mathriau chramiquo vert on outre une btape de
prhparation d'une prsmil-    apres ladito htape de dhcoupage de ladite pate
re lame                                    5       mhtallique.
pourtracerleadites rainures (5) dans ledit bloc (1, 1a) et une seconde lame
(8) pourdhcouper ladte  11. Procedb de fabrication d'une batteuie de compo-
pate mstallique (7), respectivement, et une htapo  sants hlectroniques
selon la revendication 8, 7 I 11111 11111lIIIlI11 IN1 * C   L   Fl  S    13
EP 0 535 995 B1                 14 dans lequel edit bloc (18) contlent un
mat6riau cramique vert, ledit proced6 comportant en ou- tre une 6tape de
cuisson dudit matiriau chraml- que vert avant ladite 6tape de formation des
rai- nures.                                    c 10 15 20 25 30 35 40 45 50
55    


