
1,185,347                                5   composition material of a
suitable type    The next step in our method for manu-   commercially
available be employed and  facturing lead frames in a continuous strip
mixed with a reducer in a two to three ratio.  is the removal of the vinyl
masking on the In the next step of our method the un-  aluminium  tips of
the leads on the frame. 5    wanted aluminium cladding is removed by an
This is accomplished by threading the lead  70 etching process, that is,
the aluminium on  frame coil through a series of rollers and the metal
strip other than the aluminium on  through a tank of acetone maintained at
the tips of the leads is all removed. To carry  room  temperature by the
use of cooling 10  out this step of the method, (Figure 9) the  coils. The
use of ultrasonics in the tank coil of stamped, aluminum  tipped  and
accelerates the dissolving of the vinyl by the  75 masked  lead  frames may
be  threaded  acetone. As the strip emerges from this tank, through rollers
and passed through an etch-  samples may be taken for quality control ing
tank containing sodium hydroxide at a  purposes and the lead frames are
then passed                     temperature of 160-180[err]F. while
preferably  through a solution of five parts water to one
80subjected to ultrasonic vibrations. As the  part sulfuric acid to remove
any remaining  80 strip of stamped lead frames emerges from   vinyl film.
the etching tank it is rinsed in tap water to    As part of the inspection
of the coiled lead remove the etch material and also in de-  frame strip,
the gold thickness of the frames 20  ionized water to prevent a deposition
of  may be measured by a suitable instrument calcium and other residue that
tend to form   and the plating itself may be scrutinized  85
what are commonly known as water spots.  with a metallograph, the defective
parts The strip is then preferably run through  being marked and then later
removed so of diluted sulfuric acid, tap water, de-  that the remaining
portions of the strip can 25  ionized water, alcohol and a 100[err]F.
drying  be spliced together. oven before it is recoiled.
The method according to the present in- 90 To produce a strip of lead
frames on  vention as described thus far provides a which the aluminium is
thoroughly removed  plurality of lead frames 20 in a reel form as well as
other contaminating materials or  that are saleable to various electronic
com- calcium deposits, the speed of the strip being  ponent manufacturers
for use in different 30  processed through these agents can be varied  ways
to produce various component pack-  95 as well as the pH factor of the acid
and  ages. To make our lead frame particularly 



the hydroxide, and the temperature of the  useful in the subsequent
assembly of certain drying oven. Thus the use of ultrasonic  electronic
components, a substrate unit 32 e lead 100         vibrations in the
etching tank can also in-  may be connected to each lead frame while plying
35  crease the etching efficiency.              it still remains in strip
form. The purpose 100 The next step in our method for forming  of the
substrate unit is to provide a base a continuous strip of lead frames is to
gold-  support for the frame leads and for an inte- plate portions of the
surface to each of the  grated circuit die that will later be fixed lead
frames in the continuous strip. This  thereto and connected to the tips of
the 40  plating provides a corrosion-resistant coating  leads. The
installation of a substrate element 105 for the leads which is solderable
at their ends  on each lead frame of a long strip that can opposite the
aluminium  tipped ends, and  be maintained in reel form is accomplished
also a surface which is glass-sealable and is  by a series of additional
method steps which very  conductive electrically. The  actual  will now be
described in detail in conjunc- 45   plating of the gold material can be
accom-  tion with Figures 13 to 17.                 110
plished electrolytically by convential means    In the first additional
step a large plurality pro-               and as in previous steps, this
plating is  of substrate members, which may be formed
accomplished in the present invention con-  from    a   suitable
non-conductive,  heat- 50     tinuously along the strip  by passing it
resistant  material,  are  provided.  For through the electrolytic bath.
Since the lead  example, a ceramic such as aluminium oxide 115
tips of each frame are still covered with the  may be used, each such
member being ini-  masking material, no gold is applied at these  tially
cut to the desired plan form  shape.                    localities.
The ceramic material of each substrate mem- Prior to the application of the
gold-plating,  ber has a uniform thickness and is prefer-    layer of
nickel-plating may be applied on  ably provided with a centrally located
re- 120                   the lead frames by running the strip first
cessed area on its upper surface. Laminated                   through a
nickel electrolytic bath and then  to the upper surface of the main
substrate to                one of gold. This layer of nickel-plating  is a
thinner layer 34 of the low temperature serves to improve the heat
resistance of the  glass frit. The latter may be provided in the   co  lead
frame and also reduces the thickness  form of a slurry comprised of a
binder with 125 of the layer of gold required  and  therefore  partially
fused powdered   glass materials                   the ultimate cost of the
lead frame. Another  which may include such materials as alkalies,
method of cost reduction is to mask those  boric acid, and lime with silica
or lead oxide.                   portions of the frame where gold is not
This glass frit may be applied as a semi-  



6.                                         1,185,347
temperature below its vitrification level to  pre-determined spaced apart
locations within                      form a glaze having a uniform
thickness (e.g.  the zone of the said narrower strip of con-
.005") on the surface of the substrate ma-  ductive metal.
terial.                                       5. An article as claimed in
Claim  4,                   5    In the next additional step of our inven-
further including a mask of material on the                      tion, the
substrate units 32 as described  tips of the finger-like portions within
said                      above, are positioned within a lead frame 20
opening.                      so that the ends of the leads 26 extend in-
6. An article as claimed in Claim 4 or 5,                 10  wardly beyond
the edges thereof. As shown  wherein said  softer conductive metal is
10  in Figure 15, the substrate is heated again  bonded only to the extreme
tips of each of                      so that the glass frit becomes soft
and  said lead portions with said opening.         7
viscous. At this point pressure is applied on    7. An article as claimed
in Claim 4, 5 or                      the leads of the lead frame causing
them to  6, including a layer of gold on each said      sink into the frit
and become bonded thereto  lead portion except the tip thereof, said gold
15  (Figure 16). The leads may be held by a  layer having a thickness in
the range of 100      suitable press 44 in the bonding position for  to 300
micro inches.                 8                      a length of time to
achieve the desired bond-    8. An article as claimed in Claim  6,
ing strength. This dwell time and the pres-  wherein said softer conductive
material on                      sure applied may vary for different frit
com-  said lead tips comprises a uniform  layer                  20  pounds
and lead frame configurations, as  with a thickness range of 100 to 300
micro                      well as other factors.
inches.                        The aforesaid step of bonding the leads 26
9. An article as claimed in any one of                      to the
substrate is accomplished for each  Claims 4 to 8, having a plurality of
said           lead frame while they remain integrally con-  openings each
being identical in form with                  25  nected in strip form as
in all the previous  a plurality of said lead portions.
method steps of our invention. Thus, the    10. An article as claimed in
any one of                      strip of lead frames each having an
attached  Claims 4 to 9, including a substrate unit
substrate can be maintained and shipped in  located within said opening
comprised of a 



a reel form for use by electronic component  rigid non-conductive material
and an upper                  30  manufacturers.
layer of low temperature glass frit material,                        As
shown in Figure 19, when the com-  said lead portions being bonded to said
95                      pleted lead frames are used by a component  upper
layer.                      manufacturer an integrated circuit die may
11. An article as claimed in Claim  10,                      easily be
placed within the substrate recess  wherein said substrate has a centrally
located                  35  and then bonded to the glass frit layer by
recess for receiving a semi-conductor device,
reheating the unit. The versatility in adapt-  said lead tips being spaced
apart around said 100                      ing our lead frame to a wide
variety of semi-  recess.                      conductor devices and the
remarkable saving   12. An article as claimed in Claim 10 or
in time, labor and overall cost afforded by  11, having a plurality of said
openings form-                  40  our method for making such frames, has
ing integrally connected lead frames each in-                      provided
a significant contribution to the art.  cluding a substrate unit connected
to the 105
lead portions within an opening.                         WHAT WE CLAIM IS:-
13. A method of making a multiplicity                         1. An article
from  which a lead frame  of lead frames for use in combination with
for semiconductor devices can be made,  semiconductor devices in the form
of a long                  45  comprising a base member of flexible sheet
flexible and coilable strip, said method com- 110
metal which is in the form of an elongated  prising the steps of providing
an elongated                      strip which is collable in a tightly
wound  strip of flexible sheet metal material having
reel, a narrower strip of conductive metal  a uniform width and thickness,
vapour de-                      which is softer than the metal of the base
positing a narrower strip of a relatively thin                  50  member,
extending longitudinally along one  uniform layer of conductive material
longi- 115                       surface of said flexible metal base
member,  tudinally along one surface of said strip, re-
said narrower strip being metallurgically  moving portions of said strip of
material at                       bonded to said flexible metal base
member.  intervals thereon to produce a repetitious       2. An article as
claimed in Claim  1,  lead frame pattern having integral frame
55  wherein said narrower strip is bonded to  sections with spaced apart
lead portions ex- 120                       said base member by an alloy of
said metals.  tending within each frame section that ter-
3. An article as claimed in Claim  I or  minate at tip portions within said
layer of                       2, wherein said softer metal is aluminium
conductive material.                       and the metal of said base
member is a    14. The method as claimed in Claim 13                   60
ferrous alloy.                              including the additional steps
of masking 125                         4. An article as claimed in Claim 1,
2 or  predetermined portions of the flexible metal 



3, including an opening in said base member  strip including said lead tip
portions of each                       and finger-like lead portions
extending in-  frame section, removing all of the conductive
wardly from its edges and terminating at  material deposited along the base
strip ex-       1,185,347                                      6
temperature below its vitrification level to  pre-determined spaced apart
locations within  65  form a glaze having a uniform thickness (e.g.  the
zone of the said narrower strip of con-                     .005") on the
surface of the substrate ma-  ductive metal.                 terial.
5. An article as claimed in Claim  4,    5  In the next additional step of
our inven-  further including a mask of material on the
tion, the substrate units 32 as described  tips of the finger-like portions
within said  70                     above, are positioned within a lead
frame 20  opening.                     so that the ends of the leads 26
extend in-    6. An article as claimed in Claim 4 or 5,  wardly beyond the
edges thereof. As shown  wherein said  softer conductive metal is  10  in
Figure 15, the substrate is heated again  bonded only to the extreme tips
of each of  so that the glass frit becomes soft and  said lead portions
with said opening.       75                     viscous. At this point
pressure is applied on    7. An article as claimed in Claim 4, 5 or
the leads of the lead frame causing them to  6, including a layer of gold
on each said                     sink into the frit and become bonded
thereto  lead portion except the tip thereof, said gold                 15
(Figure 16). The leads may be held by a  layer having a thickness in the
range of 100                     suitable press 44 in the bonding position
for  to 300 micro inches.                  80     a length of time to
achieve the desired bond-    8. An article as claimed in Claim  6,
ing strength. This dwell time and the pres-  wherein said softer conductive
material on                     sure applied may vary for different frit
com-  said lead tips comprises a uniform  layer     20  pounds and lead
frame configurations, as  with a thickness range of 100 to 300 micro
well as other factors.                    inches.
85   The aforesaid step of bonding the leads 26    9. An article as claimed
in any one of                   to the substrate is accomplished for each
Claims 4 to 8, having a plurality of said 



lead frame while they remain integrally con-  openings each being identical
in form  with                 25  nected in strip form as in all the
previous  a plurality of said lead portions. method steps of our invention.
Thus, the    10. An article as claimed in any one of 90
strip of lead frames each having an attached  Claims 4 to 9, including a
substrate unit                     substrate can be maintained and shipped
in  located within said opening comprised of a           a reel form for
use by electronic component  rigid non-conductive material and an upper
30  manufacturers.                            layer of low temperature
glass frit material,                       As shown in Figure 19, when the
com-  said lead portions being bonded to said  95
pleted lead frames are used by a component  upper layer.
manufacturer an integrated circuit die may    11. An article as claimed in
Claim  10,                     easily be placed within the substrate recess
wherein said substrate has a centrally located                 35  and then
bonded to the glass frit layer by  recess for receiving a semi-conductor
device,                     reheating the unit. The versatility in adapt-
said lead tips being spaced apart around said 100                     ing
our lead frame to a wide variety of semi-  recess.
conductor devices and the remarkable saving    12. An article as claimed in
Claim 10 or                     in time, labor and overall cost afforded by
11, having a plurality of said openings form-                 40  our
method for making such frames, has  ing integrally connected lead frames
each in-                     provided a significant contribution to the
art.  cluding a substrate unit connected to the 105
lead portions within an opening.                       WHAT WE CLAIM  IS:-
13. A method of making a multiplicity           1. An article from which a
lead frame  of lead frames for use in combination with
for semiconductor devices can be made,  semiconductor devices in the form
of a long                 45  comprising a base member of flexible sheet
flexible and coilable strip, said method com- 110                     metal
which is in the form of an elongated  prising the steps of providing an
elongated                     strip which is coilable in a tightly wound
strip of flexible sheet metal material having                     reel, a
narrower strip of conductive metal  a uniform width and thickness, vapour
de-                     which is softer than the metal of the base
positing a narrower strip of a relatively thin                 50  member,
extending longitudinally along one  uniform layer of conductive material
longi- 115                     surface of said flexible metal base member,
tudinally along one surface of said strip, re-                     said
narrower strip  being metallurgically  moving portions of said strip of
material at               bonded to said flexible metal base member.
intervals thereon to produce a repetitions                       2. An
article as claimed in Claim  1,  lead frame pattern having integral frame
55  wherein said narrower strip is bonded to  sections with spaced apart
lead portions ex- 120                     said base member by an alloy of
said metals.  tending within each frame section that ter- 



3. An article as claimed in Claim  1 or  minate at tip portions within said
layer of                     2, wherein said softer metal is aluminium
conductive material.                     and the metal of said base member
is a    14. The method as claimed in Claim 13                 60  ferrous
alloy.                            including the additional steps of masking
125                       4. An article as claimed in Claim 1, 2 or
predetermined portions of the flexible metal                     3,
including an opening in said base member  strip including said lead tip
portions of each                     and finger-like lead portions
extending in-  frame section, removing all of the conductive
wardly from its edges and terminating at  material deposited along the base
strip ex-                   1,185,347  7  cept the masked portions
including, the lead  wherein the said bonding step comprises
tip portions within each frame section and  providing a plurality of
substrate units each                    removing the masking material from
the  having an upper layer of a non-conductive  40   flexible metal strip
leaving each frame sec-  bonding material, positioning a said substrate   5
tion with conductive bonding material on the  unit within each said lead
frame section so   lead tip portions.                           that the
ends of the lead portions are located   15. The method as claimed in Claim
14  directly above said layer of bonding material   including the step of
plating the flexible  of the substrate unit and pressing said lead  45
metal strip with a conductive corrosion-  portions into said bonding
material.   10  resistant metal material prior to the removal    20. The
method as claimed in Claim 18,   of the masking material.
wherein the said bonding step comprises pro-   16. The method as claimed in
Claim 15  viding a plurality of substrate units each   wherein the plating
step comprises passing  having an upper layer of a low temperature  50
the masked strip of flexible metal through a  glass frit, positioning one
said substrate unit first electrolytic bath of nickel and then a  within
each said lead frame so that end por-          second electrolytic bath of
gold to form  a  tions of the leads are located directly above composite
layer on the lead portions of each  the glass frit of said substrate unit,
heating lead frame.                        said substrate unit until said
glass frit is  55 



17. The method as claimed in any one  viscous but below the vitrification
tempera-   20            of Claims 13 to 16 wherein the vapour de-  ture
thereof, pressing the lead end portions         position step comprises
heating a supply of  into said frit and cooling said substrate unit.  soft
conductive material to its vapour temp-    21. A lead frame for
semi-conductor  erature in a vacuum  chamber, heating the  devices
substantially  as  herein described  60  flexible metal strip so that its
heat content  with reference to and as shown in the accom-
combined with the heat of condensation of  panying drawings.  the
vaporized  material being  deposited     22. A method of making a lead
frame for  causes the latter to wet or flow on the flexible  semiconductor
devices   substantially  as  metal strip, passing said flexible metal strip
herein described.                      65  30     through the vapour and
allowing said flex-  .        ible metal strip and the deposited conduc-
FORRESTER, KETLEY & CO.,  95         tive material to cool before rewinding
said         Chartered Patent Agents,                    strip into a coil.
Jessel Chambers, 88-90 Chancery Lane,  18. The method as claimed in any one
London, W.C.2  of Claims 13 to 17 including the step of
and  bonding a substrate unit to the lead portions     Rutland House,
Edmund Street,  of each frame section.                        Birmingham 3.
19. The method as claimed in Claim 18             Agents for the
Applicants.  Printed for Her Majesty's Stationery Office by Burgess &
Son(Abingdon) Ltd.-1970.  Published at The Patent Office, 25 Southampton
Buildings, London, W.C.2,  from which copies may be obtained.       r de-
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