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HA HIR  IC2 2AIA 3W1 (54) A METHOD OF ELECTRICALLY CONNECTING AN INTEGRATED
CIRCUIT COMPONENT TO CIRCUITRY ON A SUBSTRATE (71)   We, KABUSHIKI KAISHA
SUWA  for which the ultra-sonic technique is ap- SEIKOSHA a Japanese
Company of 3-4, plied. In thermo-compression bonding tech- 4-chome, Ginza,
Chuo-ku, Tokyo,  Japan  niques and solder-bonding techniques, the do hereby
decare the invention for which  integrated circuit chip must be heated and
5 we pray that a patent may be-granted to  so there is a risk of it
becoming damaged 50 



us and the method by which it is to be  by the heat. Moreover, the surface
of the performed to be  articularly described in  integrated circuit chip
and the terminatals and by the following statement:       must both be of
matching construction. This invention relates to methods of  Thus the cost
of the integrated circuit chip 10 electrically connecting integrated
circuit  may increase and it is difficult to produce 55 components to
circuitry on substrates.  the matching construction reliably. For this
Conventionally, a wire bonding technique  reason face-down bonding
techniques have is used to connect integrated circuitry (IC)  nct been used
to date to bond an in- to a circuit substrate or board. However, tegrated
circuit chip having a large number 15 these days, integrated circuits
include a  of terminals to a circuit board.  60 



large number of components and also have   According to one aspect of the
present a considerable number of terminals which  invention there is
provided a method of have to be connected to the circuit board.
electrically connecting an integrated circuit The cost of wire bonding
increases in  component to circuitry on a substrate com- 20 proportion to
the number of terminals to  prising the steps of printing a spot of an 65
be connected to the circuit board and  electrically conductive adhesive on
each of many problems occur, thus reducing manu- a plurality of terminals
of the integrated facturing. output and reliabity. In view of  circuit
component on the substrate so that these problems; there have developed
bon- the terminals on the integrated circuit com- 25 ding techniques where
many terminals  ponent are electrically connected by the 70 



from an integrated circuit are bonded to a  adhesive to corresponding
terminals of the circuit board at. the same time. In one  substrate. such
bonding technique the surface of an    The method may include. the step of
re- integrated circuit chip and the adjacent moving, either partiaHy, or
completely, 30 surface of a circuit board are put face-to-  aluminium oxide
formed on the terminals 75 face and terminals on the circuit board are  of
the integrated circuit component and/or directly connected to terminals on
the in- substrate, the said terminals being made of tegrated circuit chip.
This is generally cal-  aluminium. led a face-down bonding technique.
The method may include curing the ad- 35   Face-down bonding techniques
used to  hesive when the integrated circuit com- 80 



date and employing, for example, ultra-  ponent is positioned on the
subscribe. sonic  bonding  techniques, thermo-com-   According to a further
aspect of the pre- pression bonding techniques and solder  sent invention
there is provided electronic bonding techniques have the following
circuitry comprising an integrated circuit 40 weaknesses.
component having a plurality of terminals 85 Ultra sonic bonding techniques
may  on each of which is printed a spot of an cause deviations, cracking
and distortion in electrically conductive adhesive, the ter- the integrated
circuit chip. due to vibration  minals of the integrated circuit component
and it is difficult to control conditions, e.g. being positioned relative
to corresponding 45 pressure, ultra-sonic power and the time  terminals of
a substrate, so that the ter- 90 
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2 minals on the integrated circuit component  moved prior to bonding the
integrated cir- are electrically connected to the corres-  cuit 1 to the
circuit board 4. Another solu- ponding terminals of the substrate by the
on to the problem is to make the ter- electrically conductive adhesive.
minimals of the integrated circuit 1 and the 5  The terminals of the
integrated circuit   circuit board 4 of a material such as gold   7
component and/or the terminals of the  on which insuaiting oxide films do
not 



substrate may be ade of aluminium or of  form. gold.
It will be appreciated theft the method Preferably the adhesive is in the
form of  according to the present invention de- 10 a paste.
scribed  ove is far easier to perform than 75 The substrate may be a
circuit board.    conventional face-down bonding techniques. The invention
is illustrated, merely by  Thus reliability is improved and costs are way
of example, in the accompanying  reduced because any desired material may
drawings in which:             .        be used for the terminals of the
integrated 15   Figure I is a perspective view of an in-. circuit I and the
circuit board 4.  80 tegrated circuit component prior to elec-    The
circuit board 4 may be a lead 



trical connection to circuitry on a substrate  frame, a printed substate or
circuit board, by a method according to the present in- a thick film
circuit board or a thin film vention; and
circuit board. The circuit board may be 20   Figure 2 is a side view
showing the in-  formed in any desired manner if the area 85 tegrated
circuit component of Figure 1  in which the terminals to be bonded to the
electrically connected to the circuitry on  integrated circuit 1 is flat
because the con- the substrate.                         ductive paste spots
3 are printed on the A method according to the present in-  integrated
circuit chip and not on the cir- 25 vention of bonding an integrated
circuit  cuit board.                           90 component or chip I to a
circuit substrate    WHAT WE CLAIM IS : 



or board 4 is illustrated in Figures I and    1. A method of electrically
connecting 2. An electrically conductive paste spot 3  an integrated
circuit component to circuitry is printed on each terminal 2 of the in-
on. a substrate comprising the steps of 30 tegrated circuit chip 1. It is
desirable that printing a spot of an electrically conducive 95 the
conductive paste spots 3 do not over-  adhesive on each of a plurality of
ter- lap the terminals 2 and so a printing tech-  niinals of the integrated
circuit component nique using a metal mask, an injecting  and subsequently
positioning the integrated technique, etc., may be used to produce  circuit
component on the substrate so that 35 the conductive paste spts. The
thickness  the terminals on the inegrated circuit com-  100 of the
conductive paste spots may be 30 to  ponent are electrically connected by
the 



50 [err]m. After the conductive paste spots 3  adhesive to corresponding
terminals of the have been printed on the terminals 2 but  substrate.
before they have dried or been cured, the    2. A method as claimed in
claim 1 in- 40 integrated circuit if is bonded to the circuit  cluding
removing, either partially or corn- 105 board 4 It is possible that during
this bon-  pletely, aluminium  oxide formed on the ding, spreading or
diffusion of the con-. terminals of the integrated circuit com- ductive
paste spots may cause adjacent ter-  ponent and/or substrate, the said
terminals minals (not shown) on the circuit board 4  being made of
aluminium. 45 to become shorted; this problem can easily    3. A method as
claimed in claim 1 or 2 110 be avoided by controlling the pressure ap-
including curing the adhesive when the in- 



plied between each integrated circuit 1 and  tegrated circuit component is
positioned on the circuit board 4 to avoid undue spread-  the substrate.
ing of the conductive paste spots. The via-    4. A method of electrically
connecting 50 cosity of the conductive paste from which  an integrated
circuit component to circuitry 115 the conductive paste spots 3 is formed
is. on a substrate substantily as herein de- arranged so that it will not
spread merely  scribed with reference to the accompanying under the weight
of the integrated circuit drawings. chip 1 itself. Next the conductive
paste.   5. Electronic circuitry comprising an in- 55 spots are cured if
necessary.             tegrated circuit component having a plural- 120 An
exact matching construction of the  ity of terminals on each of which is
printed 



terminals 2 of the integrated circuit 1 and  a spot of an electrically
conductive ad- of the circuit board 4 is not absolutely  hesive, the
terminals of the integrated cir- necesary. When the terminals on the in-
cuit component being positioned rative to 60 tegrated circuit 1 and/or the
terminals 5 of  corrsponding terminals of a substrate, so 125 the circuit
board 4 are formed of alumi-  that the terminals on the integrated circuit
nium, a coating of aluminium oxide forms  component are electrically
connected to the thereon and this coating acts as an in-  corresponding
terminals of the substrate by sulating film. Therefore, it is desirable
that  the electrically conductive adhesive. 65 this insulating film is
broken down or re-    6. Electronic circuitry as claimed in 130  
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2 minals on the integrated circuit component  moved prior to bonding the
integrated cir- are electrically connected to the corres-  cuit I to the
circuit board 4. Another solu- ponding terminals of the substrate by the
tion to the problem  is to make the ter- electrically conductive adhesive.
minals of the integrated circuit 1 and the 5   The terminals of the
integrated circuit circuit board 4 of a material such as gold 70 component
and/or the terminals of the  on which insulating oxide films do not
substrate may be made of aluminium or of  form. 



gold.                                     It will be appreciated that the
method Preferably the adhesive is in the form of  according to the present
invention de- 10 a paste.                                scribed above is
far easier to perform than 75 The substrate may be a circuit board.
oonventional face-down bonding techniques. The invention is illustrated,
merely by  Thus reliability is improved and costs are way of example, in
the accompanying  reduced because any desired material may drawings in
which:                      be used for the terminals of the integrated 15
Figure 1 is a perspective view of an in- circuit I and the circuit board 4.
80 tegrated circuit component prior to elec-   The circuit board 4 may be a
lead trical connection to circuitry on a substrate  frame, a printed
substrate or circuit board, 



by a method according to the present in- a thick film circuit board or a
thin film vention; and                            circuit board. The
circuit board may be 20   Figure 2 is a side view showing the in-  formed
in any desired manner if the area 85 tegrated circuit component of Figure I
in which the terminals to be bonded to the electrically connected to the
circuitry on  integrated circuit 1 is flat because the con- the substrate.
ductive paste spots 3 are printed on the A method according to the present
in-  integrated circuit chip and not on the cir- 25 vention of bonding an
integrated circuit  cuit board.                           90 component or
chip I to a circuit substrate    WHAT WE CLAIM IS: or board 4 is
illustrated in Figures I and    1. A method of electrically connecting 



2. An electrically conductive paste spot 3  an integrated circuit component
to circuitry is printed on each terminal 2 of the in-  on a substrate
comprising the steps of 30 tegrated circuit chip 1. It is desirable that
printing a spot of an electrically conductive 95 the conductive paste spots
3 do not over- adhesive on each of a plurality of ter- 1ap the terminals 2
and so a printing tech-  minals of the integrated circuit component nique
using a metal mask, an injecting  and subsequently postioning the
integrated technique. etc., may be used to produce  circuit component on
the substrate so that 35 the conductive paste spots. The thickness  the
terminals on the integrated circuit corm- 100 of the conductive paste spots
may be 30 to  ponent are electrically connected by the 50 [err]m. After the
conductive paste spots 3  adhesive to corresponding terminals of the 



have been printed on the terminals 2 but substrate. before they have dried
or been cured, the    2. A method as claimed in claim I in- 40 integrated
circuit 1 is bonded to the circuit  cluding removing, either partially or
corn- 105 board 4. It is possible that during this bon-  pletely, aluminium
oxide formed on the ding, spreading or diffusion of the con-  terminals of
the integrated circuit com- ductive paste spots may cause adjacent ter-
ponent and/or substrate, the said terminals minals (not shown) on the
circuit board 4  being made of aluminium. 45 to become shorted; this
problem can easily   3. A method as claimed in claim I or 2 110 be avoided
by controlling the pressure ap-  including curing the adhesive when the in-
plied between each integrated circuit 1 and  tegrated circuit component is
positioned on 



the circuit board 4 to avoid undue spread-  the substrate. ing of the
conductive paste spots. The vis-   4. A method of electrically connecting
50 cosity of the conductive paste from which  an integrated circuit
component to circuitry 115 the conductive paste spots 3 is formed is  on a
substrate substantially as herein de- arranged so theit it will not spread
merely  scribed with reference to the accompanying under the weight of the
integrated circuit  drawings. chip I itself. Next the conductive paste   5;
Electronic circuitry comprising an in- 55 spots are cured if necessary.
tegrated circuit component having a plural- 120 An exact matching
construction of the  ity of terminals on each of which is printed terminals
2 of the integrated circuit I and  a spot of an electrically conductive ad-



of the circuit board 4 is not absolutely  hesive, the terminals of the
integrated cir- necessary. When the terminals on the in- cuit component
being positioned relative to 60 tegrated circuit I and/or the terminals 5
of  corresponding terminals of a substrate, so 125 the circuit board 4 are
formed of alumi-  that the terminals on the integrated circuit nium, a
coating of aluminium oxide forms  component are electrically connected to
the thereon and this coating acts as an in-  corresponding terminals of the
substrate by sulating film. Therefore, it is desirable that the
electrically conductive adhesive. 65 this insulating film is broken down or
re-   6. Electronic circuitry as claimed in 130   
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3 claim 5 in which the teminals of the in-  any of claims 5 to 8 in which
the substrate tegrated circuit component and/or the ter-  is a circuit
board. minals of the substrate are made of alumi-   10. Electronic
circuitry as claimed in 15 nium.                               claim  5
substentially as herein described 5  7. Electronic circuitry as claimed in
with reference to and as shown in the ac- claim 5 in which the terminals of
the in-  companying drawings. tegrated circuit component and/or the ter-
minals of the substrate are made of gold.             J. MILLER & CO. 



8. Electronic circuitry as claimed in            Chartered Patent Agents 10
any of claims 5 to 7 in which the adhesive       Agents for the Applicants
is in the form of a paste.                         296/302 High Holborn 9.
Electonic circuitry as claimed in               London WC1V 7JH Printed for
Her Majesty's Stationery Office by The Tweeddale Press Ltd.,
Berwick-upon-Tweed, 1978. Published at the Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained.    




