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ers to each of the solder vertical pads on the sub- strate or the device to
be joined, positioning the sem- This invention relates generally to
electronic  iconductordevice provided with solder mounds on the packaging
and method of manufacturing for same,    solder mountable pads on the
supporting substrate and more particularly, to electrical Interconnections
5   with the solder mound in registry and with the pads between a
ceramicsubstrate carrierand a supporting  on the means to maintain vertical
spacing located be- circuit board, and a process for making such electrical
tween and in abutting relation to the device and sub- interconnections.
strate, and heating the resulting assembly to fully melt both the solder
mounds and the solderextenders Background Art
10  while maintaining a predetermined spacing using stand-offs thus forming
a plurality of hour-glass shap- A state-of-the-art electronic packaging
generally  ed elongated connections for a first level package. contains
many levels of packages and Interconnec-      Recently a substantial effort
has been directed at tions. The first level package may connect one or
extending the first level solder interconnection tech- more silicon chips
on a ceramic substrate carrier. A   15  nique for chips and carriers to the
second level inter- second level package may interconnect one or more
connections of carriers and supporting higher level such ceramic substrate
carriers on an organic board.  packages, such as a circuit board. For
example, U.S. In orderto achieve high conductivity for powerdistrib-
Patent 4,684,309, issued on May 12, 1987 to Leslie ution, desirable low
electrical inductance for high  J. Allen, etal, entitled, Chip Mounting
Device", teach- speed and low noise, proper mechanical properties   20  es
an interconnection preform placement device hav- for acceptable mechanical
support and fatigue char-  ing a retaining member with a predefined pattern
of acteristics, as well as manufacturability considera-  holes in which are
positioned preforms of joint- tions, heretofore ceramic substrate carriers
are pro-  forming materials such as solder. The device is placed vided with
rigid metal pins which are brazed on the  between parallel patterns of
electrically conductive ceramic with a suitable braze material such as a
gold-  25  elements on an electronic component and a circuit tin alloy.
Ceramic substrates with such rigid pins are  board to effect the bonding of
the conductive ele- subsequently plugged into a connector or wave sol-
ments with the preforms. The preforms maintain their dered to an array of
plated through holes on the or-  predefined configuration during the
bonding and re- ganic board. The foregoing described connection sys-  tain
their original shape after the connection process. tem has disadvantages of
high cost associated with  30  According also to the teaching of the
companion U.S. the braze material, the rigid metal pins, the pin con-
Patent 4,705,205, the joint-forming materials may be nectors or plated
through holes, which holes also limit  a filled solder composition or a
support solder having the number of wiring channels available in the board.
"wool" or wire or mesh, which substantially maintain U.S. Patent Numbers
3,401,126 and 3,429,040    their physical shape when the solder component
of issued to L. F. Miller and assigned to the assignee of  35  the
joint-forming material is molten. the present patent application describes
in detail the  U.S. Patent No. 4,352,449 issued to Peter M. controlled
collapse connection technique of face-  Hall, et al, entitled "Fabrication
of Circuit Packages", down bonding of semiconductor chips to a carrier,
i.e.  teaches a method for mounting a chip carrier on a forming a first
level package interconnection. In gen-  supporting substrate, wherein
solder preforms are eral, what Is described in those patents is the forma-
40  applied to contact pads on either the chip carrier or tion of a
malleable pad of metallic solder on the sem-  substrate. After contact pads
of both the carrier and iconductor chip contact site and solder joinable
sites  the substrate are brought into contact with the solder on the
conductors on the chip carrier. The chip carrier  preforms, the bond is
formed by heating the final as- joinable sites are surrounded by
non-soluable barri-  sembly thereby forming the connection by totally ers
so thatwhen the solderon the carriersites and the   45  melting the solder
preforms. semiconductor device contact sites melt and merge,     U.S.
Patent No. 4,332,341 issued to Richard H. surface tension holds the
semiconductor chip sus-  Minetti entitled "Fabrication of Circuit Packages
us- pended above the carrier.                          Ing Solid Phase
Solder Bonding", teaches a method U.S. Patent 4,545,610 to Mark Lakritz, et
al, and  of forming circuit packages including the bonding of assigned to
the assignee of the present patent appli-  50  the chip carrier into a
supporting substrate, wherein cation teaches an improved process over the
above  solid solder preforms are applied to contact members described
Miller patents for forming elongated solder  on the component or substrate
or both, the preforms terminals to connect a plurality of pads on a
semicon-  are bonded to the contact members by heating to a ductor device
to a corresponding plurality of pads on  temperature below the melting
point of solder while a supporting substrate by, forming a means to main-
55  applying force to the preforms, thereby forming a con- tain a
predetermined vertical spacing between the  nection without melting the
preforms. semiconductor and the supporting substrate outside the area of
the pads, forming and fixing solder extend- 2    



3                   EP 0 396 484 B1                  4 DISCLOSURE OF THE
INVENTION                         carrierand an organic board made bya
process in ac- cordance with the present invention. It is a principal
object of the present invention to  FIGs. 2 - 3 show cross-sectional views
of a cer- provide a process for fabricating an array of high den-  amic
carrier with a pin mold at various states in the sity electrical
interconnections between a ceramic   5   process for fabricating an array
of solder column con- carrier and a supporting circuit board.
nections In accordance with the present invention. It is also an object of
the present invention to pro- vide a low cost process for fabricating
electrical inter-  BEST MODE FOR CARRYING OUT THE connections between a
ceramic carrier and a sup-    INVENTION porting circuit board.
10 It Is generally an object of the present invention  Referring to FIG. 1,
there is shown an electronic to provide an improved electrical
interconnection for  package comprising a ceramic substrate carrier 2
electronic packaging.                               having a large array of
miniature pins 4 forming an ar- Still another object of the present
invention is to  ray of malleable solder column connections 5 to an or-
provide an improved electrical interconnection which   15  ganic board 6.
In general, organic board 6 may be could withstand the stresses associated
with thermal  connected to one more more ceramic substrate car- expansion
mismatch between a ceramic carrier and    riers 2, via one or more large
array of miniature pins a supporting circuit board.
4, which carrier 2 may have thereon one ormore sem- These and other objects
of the present invention  iconductor chips 10. As used herein and below the
are achieved by a process for fabricating a circuit  20  term "array" shall
mean a symmetrical row and col- package comprising the steps of providing a
carrier  umn of elements, but shall include depopulated having on one side
thereof, a first array of conductive  asymmetrical arrangements and
generally a plurality pads; placing a pin mold having a corresponding array
of elements. of pin holes in alignment with said carrier such that   On one
side of the ceramic substrate carrier 2 said corresponding array of pin
holes is in substantial  25  there is provided a first array of metallized
pads 12 registration with said first array of conductive pads;  preferably
made of an alloy of molybdenum or tung- filling said array of pin holes in
said pin mold with a  sten, with nickel and gold. As illustrated in FIG. 2,
sub- first solder having a given melting point; heating said  strate
carrier 2 is placed with this side up, whereupon, first solder in said pin
mold such that said first solder  pin mold 14 Is placed on substrate
carrier2. Pin mold becomes molten and coalesceswith saidfirstarrayof  30
14 is preferably made of thermal coefficient of expan- conductive pads,
thereby forming an array of minia-  sion matched graphite or similar
material having the ture pins bonded tosaidfirstarrayofconductive pads
characteristics of thermal coefficient of expansion of said carrier;
joining circuit components to the other  matching to the ceramic substrate,
not wettable by side of said carrier; placing a supporting substrate  the
solder, and able to with-stand the temperatures having on one side thereof
a second corresponding   35   used, and is provided with a corresponding
array of array of conductive pads screened with a second     pin through
holes 16. Pin mold 14 is placed in align- solder having a melting point
substantially lower than  ment with substrate carrier 2 such that the
corre- said given melting point, in alignment with said carrier  sponding
array of pin through holes 16 is in registra- such that said second
corresponding array of conduc-  tion with the first array of metallized
pads 12. The ar- tive pads is In substantial registration with the free  40
ray of pin through holes 16 in pin mold 14 is filled with ends of said
array of miniature pins of said carrier; and  a predetermined amount of
lead/tin solder 20 with a reflowing said second solder to bond said array
of  composition of 90% lead and 10% tin, preferably in miniature pins to
said second corresponding array of  ball form, although other acceptable
forms such as conductive pads, thereby forming solder column con-  wire,
are also possible. nections between said carrier and said supporting   45
The entire pin mold 14 on substrate carrier 2 as- substrate.
sembly is passed through a furnace heating the as- The nature, principle,
utility, other objects, fea-  sembly to a preferred temperature of
approximately tures and advantages of this invention will be appa-  [err]
for 1,5 to 3 minutes, attaining a peak temper- rent from the following more
particular description of  ature between 330 -[err]. The solder 20 in pin
mold the Invention, as illustrated in the accompanying   50   14 becomes
molten and coalesces with the metal- drawings.
lized pads 12 forming a metallurgical bonds thereto, thereby forming the
array of miniature pins 4 bonded BRIEF DESCRIPTION OF THE DRAWINGS
to the first array of metallized pads 12 of substrate carrier 2. The
formation of the array of miniature pins The details of the invention will
be described in  55   4 by reflowing the solder 20 In pin through holes 16
connection with the accompanying drawings.          give rise to a
dome-like shape 18 at the free ends of FIG. 1 is a cross-sectional view of
a single pin In-  each miniature pins 4 as Illustrated in FIG. 3. Varlabil-
terconnecting the metallized pads of a ceramic chip  ity of the overall
height of the miniature pins 4 in the 3    



5                   EP 0 396 484 B1                 6 array could be
controlled by controlling the size of the  nection is relatively low cost
compared with the con- solder balls 20 or the length and/or diameter of the
ventional pin array interconnection. solder wire used, as well as the
diameter of the pin   While Applicants' preferred embodiment for their
through holes 16 of pin mold 14. These parameters  invention is shown and
described as utilizing a could be maintained to acceptable tolerances.
Alter-   5   lead/tin metallic alloy, It is clear that other alterna-
natively, to achieve uniform height, the array of min-  tives, for example,
other IVa - Va metallic alloys, in- lature pins 4 could be shaved by a
cutting fixture us-  cluding metallic alloys such as tin/bismuth and
tinlan- ing conventional known techniques. For instance, ar-  timony are
also possible. ray of miniature pins 4 could be placed in a suitable
Although Applicants' preferred embodiment mold and then shaved to a uniform
height.      10  shows lead/tin solder 20 over a 90% lead and 10% tin The
array of miniature pins 4 in accordance with  composition by weight, and a
eutectic lead/tin paste the present teaching has a pin height to diameter
ratio  24 with a composition of 37% lead and 63% tin, it is of
approximately 2:1, and could have a pin diameter  understood that the
present invention is not restricted tapering from approximately the I/O pad
12 diameter,  to a particular composition. For solder 20, a range of
typically about 1 mm, to a diameter approaching 0,4  15  lead from 97% to
85% and tin from 3% to 15% com- mm. For example, typically in a 1,25 mm
centered pin  position; and for solder 20, a range of lead from 30% array
4, the pin heightof about 1,5 mm has been used;  to 45%, and tin the the
range of 70% to 55% compo- and in a 2,5 mm centered pin array 4, pin height
rang-  sition, are also possible and applicable, as long as the es from 2,5
mm to 3 mm have been typical. Such      melting point of solder paste 24 is
substantially lower malleable pin array 4 with relatively large pin height
20  than that of solder 20. to diameter ratio could better accommodate
stresses    From the preceding detailed description of Appli- resulting
from thermal expansion mismatch between   cants' invention, it is seen that
electronic packaging substrate carrier 2 and organic board 6.
fabricated according to the teaching of the present in- Chips 10 are joined
and/or reworked with the ar-  vention have advantages heretofore not
possible to ray of pins 4 in pin mold 14. Chips 10 are joined with  25
achieve. In addition to the variations and modifica- low tin solder, having
a preferred composition of 97%  tions of Applicants' described preferred
embodi- lead and 3% tin, to the substrate carrier 2 in a heat cy-  ments,
which have been suggested, many other va- cle with a preferred temperature
range of 330 - 355C,  riations and modifications will be apparent to those
during which, the array of pins 4 will melt and be re-  skilled in this
art, and accordingly, the scope of Appli- formed in the pin holes 16 of pin
mold 14.     30   cants' invention is not to be construed to be limited to
Substrate carrier 2 having an array of miniature  the particular
embodiments shown or suggested. pins 4 on one surface and chips 10 mounted
on the other surface is then placed upon organic board 6. Board 6 has been
provided thereon with a second cor-  Claims responding array of metallized
pads 22 (See FIG. 1)  35 screened with eutectic lead/tin solder paste 24
having  1. A process for fabricating a circuit package com- a preferred
composition of 37% lead and 63% tin.       prising the steps of: Substrate
carrier 2 is placed in alignment with board  providing a carrier (2) having
on one side thereof 6 such that the array of pins 4 is in substantial
regis-  a first array of conductive pads (12); tration with the second
corresponding array of metal-  40  placing a pin mold (14) having a
corresponding lized pads 22 on board 6. Some degree of self-         array
of pin holes (16) in alignment with said car- alignment is evidenced during
this joining operation   rier such that said corresponding array of pin
which is described next. The connection to the board   holes is in
substantial registration with said first 6 is made by passing the substrate
carrier 2, the array  array of conductive pads; of pin 4 and board 6
assembly through a furnace,  45   filling said array of pin holes in said
pin mold with such as a vapor phase furnace, at a temperature of     a
first solder having a given melting point; approximately [err] for
approximately 1,5 to 2 min-    heating said first solder in said pin mold
such that utes. During this low heat cycle, the eutectic solder 24  said
first solder becomes molten and coalesces melts and forms a metallurgical
bond between the       with said first array of conductive pads, thereby
metallized pads 22 and the free ends of the array of  50  forming an array
of miniature pins (4) bonded to pins 4. The array of pins 4 maintains its
shape, since  said first array of conductive pads of said carrier, the pins
4 do not melt and the result is an array of   placing a supporting member
(6) having on one malleable solder column connections 5 with good
side thereof a second corresponding array of mechanical and electrical
characteristics. The fabri-  conductive pads (22), in alignment with said
car- cation process in accordance with the present inven-  55  rier such
that said second corresponding array of tion Is suitable for mass
production. Since only low   conductive pads is in substantial registration
with cost metallic alloys are required for the fabrication of  the free
ends of said array of miniature pins of the solder column connections, the
resulting intercon-  said carrier, and 4    



5                   EP 0 396 484 B1                 8 array could be
controlled by controlling the size of the  nection is relatively low cost
compared with the con- solder balls 20 or the length and/or diameter of the
ventional pin array interconnection. solder wire used, as well as the
diameter of the pin  While Applicants' preferred embodiment for their
through holes 16 of pin mold 14. These parameters  invention Is shown and
described as utilizing a could be maintained to acceptable tolerances.
Alter-   5   lead/tin metallic alloy, it is clear that other alterna-
natively, to achieve uniform height, the array of min-  tives, for example,
other IVa - Va metallic alloys, in- lature pins 4 could be shaved by a
cutting fixture us-  cluding metallic alloys such as tin/bismuth and
tin/an- ing conventional known techniques. For instance, ar-  timony are
also possible. ray of miniature pins 4 could be placed in a suitable
Although Applicants  preferred embodiment mold and then shaved to a uniform
height      10  shows lead/tin solder 20 overa 90% lead and 10% tin The
array of miniature pins 4 in accordance with  composition by weight, and a
eutectic lead/tin paste the present teaching has a pin height to diameter
ratio  24 with a composition of 37% lead and 63% tin, It is of
approximately 2:1, and could have a pin diameter  understood that the
present invention is not restricted tapering from approximately the I/O pad
12 diameter,  to a particular composition. For solder 20, a range of
typically about 1 mm, to a diameter approaching 0,4  15  lead from 97% to
85% and tin from 3% to 15% com- mm. For example, typically in a 1,25 mm
centered pin  position; and for solder 20, a range of lead from 30% array
4, the pin heightof about 1,5 mm has been used;  to 45%, and tin the the
range of 70% to 55% compo- and in a 2,5 mm centered pin army 4, pin height
rang-  sition, are also possible and applicable, as long asthe es from 2,5
mm to 3 mm have been typical. Such     melting point of solder paste 24 Is
substantially lower malleable pin array 4 with relatively large pin height
20  than that of solder 20. to diameter ratio could better accommodate
stresses    From the preceding detailed description of Appli- resulting
from thermal expansion mismatch between  cants' invention, it is seen that
electronic packaging substrate carrier 2 and organic board 6.
fabricated according to the teaching of the present in- Chips 10 are joined
and/or reworked with the ar-  vention have advantages heretofore not
possible to ray of pins 4 in pin mold 14. Chips 10 are joined with  25
achieve. In addition to the variations and modifica- low tin solder, having
a preferred composition of 97%  tions of Applicants' described preferred
embodi- lead and 3% tin, to the substrate carrier 2 in a heat cy-  ments,
which have been suggested, many other va- cle with a preferred temperature
range of 330- 355C,  riations and modifications will be apparent to those
during which, the array of pins 4 will melt and be re-  skilled in this
art, and accordingly, the scope of Appli- formed in the pin holes 16 of pin
mold 14.    30  cants' invention is notto be construed to be limited to
Substrate carrier 2 having an array of miniature  the particular
embodiments shown or suggested. pins 4 on one surface and chips 10 mounted
on the other surface is then placed upon organic board 6. Board 6 has been
provided thereon with a second cor-  Claims responding array of metallized
pads 22 (See FIG. 1)  35 screened with eutectic lead/tin solder paste 24
having  1. A process for fabricating a circuit package com- a preferred
composition of 37% lead and 63% tin.       prising the steps of: Substrate
carrier 2 is placed in alignment with board  providing a carrier (2) having
on one side thereof 6 such that the array of pins 4 is in substantial
regis-  a first array of conductive pads (12); tration with the second
corresponding array of metal-  40  placing a pin mold (14) having a
corresponding lized pads 22 on board 6. Some degree of self-        array
of pin holes (16) in alignment with said car- alignment is evidenced during
this joining operation  rier such that said corresponding array of pin
which is described next. The connection to the board   holes is in
substantial registration with said first 6 is made by passing the substrate
carrier 2, the array  array of conductive pads; of pin 4 and board 6
assembly through a furnace,  45  filling said array of pin holes in said
pin mold with such as a vapor phase furnace, at a temperature of    a first
solder having a given melting point; approximately [err] for approximately
1,5 to 2 min-   heating said first solder in said pin mold such that utes.
During this low heat cycle, the eutectic solder 24  said first solder
becomes molten and coalesces melts and forms a metallurgical bond between
the      with said first array of conductive pads, thereby metallized pads
22 and the free ends of the array of  50  forming an array of miniature
pins (4) bonded to pins 4. The array of pins 4 maintains its shape, since
said first array of conductive pads of said carrier, the pins 4 do not melt
and the result is an array of    placing a supporting member (6) having on
one malleable solder column connections 5 with good       side thereof a
second corresponding array of mechanical and electrical characteristics.
The fabri-  conductive pads (22), in alignment with said car- cation
process in accordance with the present inven-  55  rier such that said
second corresponding array of tion is suitable for mass production. Since
only low  conductive pads is in substantial registration with cost metallic
alloys are required for the fabrication of  the free ends of said array of
miniature pins of the solder column connections, the resulting intercon-
said carrier, and 1111111 111111 11111 11 111111 *   C   L   M   S   *   



7                   EP 0 396 484 B1                  8 bonding the free
ends of said array of miniature    ing the step of cutting said array of
miniature pins pins to said second corresponding array of con-     to a
substantial uniform height before said reflow- ductive pads,
ing step. wherein: said second corresponding array of conductive   5   10.
The process acording to any one of claims 1to 10 pads on said supporting
member is screened with     further including the step of joining circuit
compo- a second solder having a melting point substan-     nents to the
other side of said carrier, prior to said tially lower than the given
melting point of said   placing step. first solder, and said step of
bonding the free ends of said array of conductive pads is per-  10  11. The
process for fabricating a circuit package as formed by reflowing said
second solder, thereby     set forth in claim 11, wherein said step of
joining forming solder connections between said carrier     circuit
components Is accomplished by using a and said supporting member, and
lead/tin solder having a composition, by weight, said miniature pins
result, after said reflowing    of 97% - 95% lead and 3% - 5% tin. step, in
column connections heaving a relatively  15 large height to diameter ratio
in order to accomo- date stresses resulting from thermal expansion
Patentanspruche mismatch between said carrier and said support- ing member,
and wherein said carrier isa ceramic  1. Verfahren zur Herstellung elner
Schaltkreis- carrier and said supporting member is an organic  20  packung,
das folgende Schritte umfalt circuit board.
Bereitstallen eines Tragers (2) mit einer ersten Anordnung leitfahiger
Kontaktstellen (12) auf ei- 2. The process forfabricating a circuit package
ac-     ner Seite desselben; cording to claim 1 or 2, wherein the height to
di-  Anordnen elner Anschluflstiftform (14) mit einer ameter ratio of said
miniature pins is approxi-  25  entsprechenden Anordnung von
AnschluBstiftl&- mately of 2: 1.                                     chern
(16), die derartig bezfuglich des Tragers ausgerichtet Ist, daB die
entsprechende Anord- 3. The process for fabricating a circuit package as
nung von AnschluastIftl8chern im wesentlichen set forth in claim 1, 2 or 3,
wherein said first sold-  deckungsgleich bezflglich der ersten Anordnung er
and said second solder are IVa - Va metal al-  30  leitfahiger
Kontaktstellen liegt; loys.
FOllen der Anordnung von Anschlugstiftl8chern in derAnschlugstiftform mit
einem ersten L8tmit- 4. The process for fabricating a circuit package as
tel, das einen gegebenen Schmeizpunkt besitzt; set forth in claim 4,
wherein said first solder is a  Erwarmen des ersten LOtmitteis in
derAnschluB- lead/tin solder.                            35      stiftform
derart daB das erste Lotmittel schmilzt und sich mit der ersten Anordnung
leitfghiger 5. The process for fabricating a circuit package as
Kontaktstellen verbindet, wodurch eine Anord- set forth in claim 5, wherein
said first solder is a  nung von MiniaturanschluBstiften (4) gebildet
lead/tin solder with a composition, by weight, of   wird, die an die erste
Anordnung leitfahiger Kon- lead in the range of 97% - 85%, and tin in the
40  taktstellen des Tragers gebondet sind, Anordnen range of 3% - 15%.
eines Tragelementes (6) mit elner zweiten ent- sprechenden Anordnung
leiffihiger Kontaktstil- 6. The process for fabricating a circuit package
as     len (22) auf einer Seite desselben, das derart be- set forth in any
one of claims 1 to 6, wherein set  zuglich des Tragers ausgerichtet ist,
daM die second solder is a lead/tin solder.         45      zweite
entsprechende Anordnung im wesentli- chen deckungsgleich bezuglich
derfreien Enden 7. The process for fabricating a circuit package as     der
Anordnung von MiniaturanschluBstiften des set forth in claim 7, wherein
said second solder is  Tragers llegt, und a lead/tin solder with a
composition, by weight, of  Bonden derfreien Enden derAnordnung von Mi-
lead in the range of 30% - 45%, and tin in the   50  niaturanschlugstiften
an die zweite entsprechen- range of 70% - 55%.
de Anordnung leitfahiger Kontaktstellen, wobei: 8. The process for
fabricating a circuit package as     die zweite entsprechende Anordnung
leitfihiger setforth in claim 7 or 8, wherein said second sold-
Kontaktstelien auf dem Tragelement mit einem er is a eutectic mixture.
55      zwelten Lotmittel abgedeckt it das einen Schmelzpunkt besitzt, der
betrachtlich niedriger 9. The process for fabricating a circuit package ao-
als der gegebene Schmelzpunkt des ersten Lot- cording to any one of claims
1 to 9, further Includ-  mittels ist, und der Schrittdes Bondens derfreien
5 1111111 111111 11111 11111 1111  



9                  EP 0 396 484 B1                 10 Enden der Anordnung
leiffahiger Kontaktstellen    esne im wesentlichen gleichmaWige H8he vor
durch Aufschmetzen des zweitn Ltmittels         dem Aufachmelzungaschritt
elnschileft. durchgefuhrt wird, wodurch Ltmittelverbindun- gen zwlschen dem
Trager und dem Tragelement   10. Verfahren gemala einem der Anspruche I bin
9, gebildet werden, und                      5       das des weiteren den
Schritt des AnfOgens von die MiniaturanschluQstifte nach dem Aufschmel-
Schaltkreiskomponenten an die andere Seite des zungsschritt zu
SAulenverbindungen fflhren, die   Tragers vor dem Anordnungsschritt
einschlieolt. ein vergloichsweise grolges Verhiltnis von HMhe zu
Durchmesser aufweisen, urn mechanische     11. Verfahren zur Herstellung
elner Schaltkreis- Spannungen, die aus elner Fehlanpassung In der  10
packung wie In Anspruch 10 angegeben, wobel thermischen Ausdehnung zwischen
dem Trager        der Schritt des Anfflgens von Schaltkreiskompo- und dem
Tragelement resultieren, auszuglel-       nenten  unter Verwenden  sines
BIei/Zinn- chen, und wobei der Trager ein Keramiktrager      LUtmitteis mit
einer Zusammensetzung, in Ge- und das Tragelement sine organische
Leiterplat-   wichtsprozent, von 97 % bis 95 % Blei und 3 % te ist.
15      bb 5 % Zinn ausgeffihrt wird. 2. Verfahren zur Herstellung elner
Schaltkrels- packung gemAM Anspruch 1, wobei das Verhalt-  Revendications
nia von HMhe zu Durchmesser der Minlaturan- schluBstifte ungefahr 2: 1
betrigt.       20  1. Un procede de fabrication d'un ensemble de cir- cuits
comprenant les 6tapes sulvantes: 3. Verfahren zur Herstellung einer
Schaltkreis-         - la provision d'un support (2) dont un cote packung
wle in Anspruch 1 odor 2 angegebon,           comporte un premier rang de
patina wobel das orsat Lotmitel und das zweite Lbtmt-        conducteur
(12); tel IVa-Va-Metallegierungen sind.         25        - le placement
d'un moulage A broches (14) comprenantun ensemble correspondantde 4.
Verfahren zur Hersatllung einer Schaltkreis-          trous do broches (16)
en alignement avec packung Vie In Anspruch 3 angegeben, wobel
ledit support de fagon quo ledit ensemble das erste Lotmittbl ein
BleUZlnn-Ltmittl let.         correspondant de trous de broches soit en 30
correspondance substantielle avec ledit 5. Verfahron zur Herstollung einer
Schaltkreis-           promler ensemble de patina conductsurs; packung wie
in Anspruch 4 angegeben, wobel          - le remplissage dudit ensemble de
trous de das erste Lotmittel ein BleIZlnn-Lbtmitel mit ei-     broches dans
ledit moulage a broches avec nerZusammensotzung, In Gewichtsprozent, von
une premiere soudure A point de fusion Blel im Bereich von 97 % bin 85 %
und von Zinn   35   donne; im Bereich von 3 % bis 15 % lat.
- le chauffage de la premiere soudure dans ledit moulage A brochos de fagon
quo ladite 6. Verfahren zur Herstellung einer Schaltikreis-
premibre soudure fondeotse combine avec packung wie In einem der Anspruicho
I bis 5 an-       ledit premier ensemble de patina conduc- gegebon, wobel
das zweite L8tmKtel ein  40            tours, formant ainsi un ensemble de
bro- BleUZinn-Lotmittel ist.                               ches miniatures
(4) lieas audit premier en- semble de patins conductours dudit sup- 7.
Verfahren zur Hersatllung einer Schaltkrels-           port, Is placement
d'un olement de support packung wie in Anspruch 8 angegeben, wobei
(6) dont un cote porte un second ensemble das zweite Ltmittel en BleV/
Zinn-Lotmittl mit  45    correspondant de patina conducteurs (22), elner
Zusammensetzung, in Gewichtsprozent,            en alignement avec ledit
support de fagon von Bloi im Bereich von 30 % bis 45 % und von         quo
ledit second ensemble conrespondant Zinn im Bereich von 70 % bhs 55 % ist.
de patina conducteurs solt en correspon- dance substantielle avec les
extremites li- S. Verfahren zur Hersatllung einer Schaltkreis-  50
bras dudit ensemble de broches miniatures packung wie In Anspruch 6 odor 7
angegeben,           dudit support, et wobel das zweite Lotmittel ein
eutektischeas Ge-    - la liaison des extremites libres duditensem- misch
at.                                             ble de broches miniatures
audit second en- semble correspondant de patina conduc- 9. Verfahren zur
Herstellung elner Schaltkreis-  55      tours, packung gemrA einem der
Ansprflche I bis 8,                dans lequel: das des weiteren den
Schritt des Abschneidens       - ledit second ensemble correspondant de der
Anordnung von MiniaturanschluBstiften auf         patina conducteurs sur
ledit element de 6 1111111 111111 11111111111111 *  C    L  M1   S   * 
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avec une seconde sou-    ge eutoctique. dure dont le point de fusion eat
substantiel- lement Inferieurau polntdefusion donne de  9. Le procede de
fabrication d'un ensemble de cir- ladite premibre soudure, et ladite etape
de  cult solon l'une quelconque des revendications i liaison des extrimitis
libres dudit ensemble   5  a 9, comprenant en outre 1'itape de decoupage de
patina conducteurs, eat executle parre-   duditensemble de broches
miniatures A une hau- flux de ladite seconds soudure, formant
touruniforme substantlelle avant d'exhouter ladi- ainsi des connexions de
soudure entre ledit  to etape de reflux. support et ledit element de
support, et - lesdites broches miniature se transforment,  10  10. Le
procede solon l'une quelconque des revendi- apres laditb etape de reflux,
en colonnes de  cations I A 10 comprenant on outre l'tape d'as- connexion
presentant un rapport hau-         semblage des composants des circuits A
l'autre teurldiambtre relativement important afin   cote dudit support,
avant d'executer laditb 6tape de supporter les contraintes resultant de la
de placement. non correspondance des dllatations thermi-  15 ques dudit
support et dudit element de sup-  11. Le procede de fabrication d'un
ensemble de cir- port, et                                     cuits solon
la revendication 11, dans lequel laditb oO leditsupportestun support de c-
etape d'assemblage des composants des cir- ramique et ledit elementde
support eat une   cuits eat assuree en utilisant une soudure carte de
circuit organique.          20      composee de plomb et d'etain dont la
composi- tion en polds eat de 97% A 95% de plomb et de '-'   2. Le procede
de fabrication d'un ensemble de cir-  3% A 5% d'etain. cults solon la
revendication I ou 2, dans loquel le rapport hauturldlambtre desdites
broches mi- niatures eat d'approximativement 2:1.    25 3. Le procede de
fabrication d'un ensemble de cir- cuits solon la revendication 1, 2 ou 3,
dans lequel ladit premiere soudure et laditb seconds soudu- re sont en
alliages metalliques IVa - Va.  30 4. Le procede de fabrication d'un
ensemble de cir- cuits solon la revendicatlon 5, dans lequel ladite
premiere soudure eat une soudure de cuivre et d'etain.
35 5. Le procidi de fabrication d'un ensemble de cir- cuits solon la
revendication 5, dans lequal laditb premiere soudure est une soudure de
plomb et d'etain avec une composition en poids de plomb   40 entre 97% et
85% et en polds d'etain entre 3% et 15%. 6. Le procede de fabrication d'un
ensemble de cir- cuits solon l'une quelconque des revendications  45 1 A 6,
dans lequel ladite seconds soudure est une soudure de plomb et d'etain. 7.
Le procede de fabrication d'un ensemble de cir- cuits solon la
revendication 7, dans lequel ladits   50 seconds soudure eat une soudure de
plomb et d'etain avec une composition en poids de plomb entre 30% et 45%,
et en poids d'etain entre 70% et 55%. 55 8. Le procede de fabrication d'un
ensemble de cir- cuits selon la revendlcation 7 ou 8, dana lequel la- ditb
seconde soudure est constituee d'un melan- 7    


