
1                    EXTENDED LEAD PACKAGE                     BACKGROUND
OF THE INVENTION     (1) FIELD OF THE INVENTION             This invention
relates to electrical connection  and mechanical attachment of an
integrated circuit element  and the leads of a lead frame and more
particularly to a  lead frame having extended leads.     (2) DESCRIPTION OF
THE RELATED ART             Conventional lead frames are attached to the
input/output pads of integrated circuit chips. These  interconnections
provide electrical connection but do not  provide a significant thermal
conduction path for removing  heat energy from the chip.             U.S.
Pat. No. 5,583,378 to Marrs et al. describes an integrated circuit package
having a ball grid array and  includes a thermal conductor.     990259-  



02 JUN 1999                                        2           U.S. Pat.
No. 5,598,034 to Wakefield describes a  plastic package for integrated
circuit chips which includes  thermally conductive heat transfer bodies to
extend from the  circuit chip to or near the surface of the package.
U.S. Pat. No. 5,700,697 to Dlugokecki describes a  reconstructed package
for an integrated circuit chip.              U.S. Pat. No. 5,638,596 to
McCormick describes an  electronic circuit package having a number of
conductive  layers and employing a lead frame.
3                   SUMMARY OF THE INVENTION              Lead frames are
frequently used to make electrical  connection to integrated circuit chips
because they are low  cost and a number of techniques to join the lead
frame to 



the integrated circuit chip input/output pads are available.  A typical
lead frame 10 is shown in Fig. 1 which shows the  conductive leads 12 in a
form factor which will provide for  easy interconnection to the integrated
circuit chip. Fig. 2  shows a plan view of the integrated circuit chip 14
joined  to the conductive leads 12 of the lead frame 10. Fig. 3  shows a
cross section view of the chip 14 joined to the lead  12 of the lead frame.
The input/output pads 18 of the chip  14 are joined to the conductive leads
12 of the lead frame  by a metal pad 16 such as a solder pad, or the like.
The  assembly is then encapsulated.              One of the problems with
this method of making  interconnection to the chip is the problem of
removal of  heat generated by the electrical operation of the chip.  Often
a thermal conduction path must be provided by  attaching a heat spreader or
slug to the back of the chip,  not shown, to remove heat energy from the
chip resulting in  added cost and processing complexity.
4           It is a principle objective of this invention to  provide a
method of attaching an integrated circuit chip to  a lead frame which will
provide added thermal conduction to 



remove heat energy from the chip.              It is another principle
objective of this  invention to provide a package comprising an integrated
circuit chip attached to a lead frame which will provide  added thermal
conduction to remove heat energy from the  chip.              These
objectives are achieved by using an extended  lead package. In the extended
lead package all or any  number of the leads of the lead frame have added
length and  the leads extend under the back side of chip. The chip is
supported by the leads with added length.   The back side of  the chip is
bonded to the extended leads using a bonding  material which provides
thermal conductivity but is an  electrical insulator. Wire bonds are then
used to make  electrical connection between the input/output pads of the
chip and the leads of the lead frame. The extended leads  bonded to the
back side of the chip provide a thermal  conduction path to remove heat
energy from the chip. The  assembly can then be encapsulated using standard
encapsulation techniques.                                        5 



BRIEF DESCRIPTION OF THE DRAWINGS              Fig. 1 shows a top view of a
conventional lead  frame.              Fig. 2 shows a top view of a
conventional lead  frame with an integrated circuit chip attached.
Fig. 3 shows a cross section view of a  conventional lead frame chip
assembly taken along line 3-3'  of Fig. 2.              Fig. 4 shows a top
view of the extended lead frame  of this invention.              Fig. 5
shows a top view of an integrated circuit  chip joined to the extended lead
frame of this invention.              Fig. 6 shows a cross section view of
an integrated  circuit chip joined to the extended lead frame of this
invention taken along line 6-6' of Fig. 5.             Fig. 7 shows a cross
section view of an  encapsulated assembly.       



6           DESCRIPTION OF THE PREFERRED EMBODIMENTS              Refer now
to Figs. 4-6 for a description of the  extended lead frame and method of
attaching a chip to the  extended lead frame of this invention. Fig. 4
shows a top  view of the extended lead frame 20. The extended lead frame
20 has a number of extended leads 24 which will extend under  the bottom
side of the integrated circuit element or chip  when it is attached to the
lead frame. The periphery of the  space the integrated circuit element will
occupy when it is  attached is shown by the dotted line 26 in Fig. 4.
There  can also be a number of shorter leads 22 in the lead frame  which
will not extend under the bottom side of the  integrated circuit element.
The extended leads 24 are not  necessarily all of the same length and some
can extend  farther under the bottom side of the integrated circuit
element than others.              Next the integrated circuit element 28,
having a  top side and a bottom side, is attached to the extended lead
frame as shown in Figs. 5 and 6. Fig. 5 shows a top view of  the integrated
circuit element attached to the extended lead  frame. Fig. 6 shows a cross
section view, taken along line  6-6' of Fig. 5, of the integrated circuit
element attached  to the extended lead frame. As shown in Figs. 5 and 6 the



extended leads 24 of the extended lead frame extend under
7 the bottom side of the integrated circuit element 28 and  support the
integrated circuit element.              As shown in Fig. 6 the extended
leads 24 are  attached to the bottom side of the integrated circuit
element 28 using a bonding material 32. The bonding  material 32 is chosen
to be a thermal conductor and an  electrical insulator. The extended leads
24 contact a  relatively large area of the integrated circuit element and
provide a good thermal conduction path to remove heat energy  from the
integrated circuit element 28. The bonding  material 32 can be a material
such as polyimide tape having  an adhesive, such as an epoxy, on one or
both sides of the  tape. Other electrically non conductive tape having an
adhesive such as an epoxy or other adhesive on one or both  sides of the
tape can also be used. The integrated circuit  element 28 is then attached
to the extended leads 24 using  the bonding material 32 and mechanical
pressure, and/or  other means such as curing. Depending on the adhesive
used  heat energy may also be used to attach the integrated  circuit
element 28 to the extended leads 24.  



The input/output pads 29 of the integrated circuit  element 28 are then
electrically connected to the extended  leads 24 and the shorter leads 22
of the extended lead frame  using wire bonds 30 and standard wire bonding
techniques.                                       8 As can be seen in Fig.
6 the extended leads 24 may be bent  to extend under the bottom side of the
integrated circuit  element 28 so that the point of the lead frame to which
the  wire bonds 30 are attached is in nearly the same plane as  the top
surface of the integrated circuit element 28.              In this
assembly, shown in Figs. 5 and 6, the wire  bonds 30 provide the electrical
connection between the leads  and the input/output pads 29 of the
integrated circuit  element or chip 28. The bonding material 32 which
attaches  the integrated circuit element 28 to the lead frame  electrically
insulates the leads of the lead frame from the  back side of the integrated
circuit element. The bonding  material 32, being a thermal conductor,
provides a thermal  path to remove thermal energy from the integrated
circuit  element 28. The leads, 22 and 24, can be a material such as
copper, or the like. The wires forming the wire bonds can  be a material
such as gold, or the like. 



Next the assembly can be encapsulated, as shown in  Fig. 7. This example
shows a plastic package 40  encapsulation however other encapsulation
packages can be  used. In this invention it is not necessary to rely on the
encapsulation 40 to conduct the heat energy away from the  integrated
circuit element 28 because the extended leads 24  bonded to the back side
of the integrated circuit element 28
9 provide a thermal conduction path.              While the invention has
been particularly shown  and described with reference to the preferred
embodiments  thereof, it will be understood by those skilled in the art
that various changes in form and details may be made without  departing
from the spirit and scope of the invention.             CLAIMS
10 1. A method of packaging electronic circuits, comprising the  steps of:



providing an integrated circuit element having a first  surface, a second
surface, and input output/pads on said  first surface;       providing a
plurality of electrically conducting leads,  wherein a part of some of said
electrically conducting leads  extend under said second surface of said
integrated circuit  element;       placing bonding material between said
second surface of  said integrated circuit element and said parts of said
electrically conducting leads extending under said second  surface of said
integrated circuit element, wherein said  bonding material is a thermal
conductor, and an electrical  non-conductor;       attaching said second
surface of said integrated  circuit element to said parts of said
electrically  conducting leads extending under said second surface of said
integrated circuit element using said bonding material; and       forming
electrical connections between said  input/output pads on said first
surface of said integrated  circuit element and said conducting leads.
2. The method of claim 1 wherein said bonding material is a  thermally
conductive and electrically non-conductive tape  having adhesive on one or
both sides of said tape.       



3. The method of claim 1 wherein said bonding material  comprises
polyimide, epoxy paste, or polyimide and epoxy  paste.    4. The method of
claim 1 wherein said electrically  conducting leads are metal.    5. The
method of claim 1 wherein said electrically  conducting leads are copper.
6. The method of claim 1 wherein said electrically  conducting leads are
gold.    7. The method of claim 1 further comprising encapsulating  said
integrated circuit element, said electrically  conductive wire forming
electrical connections between said  input/output pads on said first
surface of said integrated  circuit element and said conducting leads, said
bonding  material, and that part of said electrically conducting  leads
extending under said second surface of said integrated  circuit element
using encapsulating material.    8. The method of claim 7 wherein said
encapsulating material  is plastic.   



12 9. The method of claim 1 wherein said electrical connections  comprise
gold wire.    10. The method of claim 1 wherein said electrical
connections comprise aluminum or solder.    11. An electronic circuit
package, comprising:       an integrated circuit element having a first
surface, a  second surface, and input output/pads on said first surface;
a plurality of electrically conducting leads, wherein a  part of some of
said electrically conducting leads extend  under said second surface of
said integrated circuit  element;       bonding material between said
second surface of said  integrated circuit element and said parts of said
electrically conducting leads extending under said second  surface of said
integrated circuit element, wherein said  bonding material is a thermal
conductor, an electrical  non-conductor, and attaches said second surface
of said  integrated circuit element to said parts of said  electrically
conducting leads extending under said second  surface of said integrated
circuit element; and       electrical connections formed between said
input/output  



pads on said first surface of said integrated circuit  element and said
conducting leads.                                        13 12. The
electronic circuit package of claim 11 wherein said  bonding material is a
thermally conductive and electrically  non-conductive tape having adhesive
on both sides of said  tape.    13. The electronic circuit package of claim
11 wherein said  bonding material comprises polyimide, epoxy paste, or
polyimide and epoxy paste.    14. The electronic circuit package of claim
11 wherein said  electrically conducting leads are metal.    15. The
electronic circuit package of claim 11 wherein said  electrically
conducting leads are copper.    16. The electronic circuit package of claim
11 wherein said  electrically conducting leads are gold.    17. The
electronic circuit package of claim 11 further  comprising an encapsulating
material covering said  integrated circuit element, said electrically
conductive 



wire forming electrical connections between said  input/output pads on said
first surface of said integrated  circuit element and said conducting
leads, said bonding  material, and that part of said electrically
conducting  leads extending under said second surface of said integrated
circuit element.              14    18. The electronic circuit package of
claim 17 wherein said  encapsulating material is plastic.    19. The
electronic circuit package of claim 11 wherein said  electrical connections
comprise gold wire.    20. The electrical circuit package of claim 11
wherein said  electrical connections comprise aluminum or solder.    


