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The development of integrated circuit de-
vices in the form of small dies or chips pro-
vided an important advance in the electronic
art because of their ability to provide varied

- and complicated circuits containing a multi-

plicity of elements including semiconductors,
resistors, capacitors, etc., in extremely small
units, However, with their small size and _
complexity a problem arose of packaging
these miniature devices with . other com-
ponents, particularly with respect to provid-

_ Ing conductive  paths to. their numerous
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terminal points "and to supporting them

properly in different electronic components,
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which. the semiconductor or integrated cir-
be connected. One general
object of the present invention is to provide
an improved lead frame of the aforesaid
type. ' .
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bend, thereby providing a means for con-

necting these lead portions to other com-

ponents having a quality and a durability
heretofore unattainable on such devices,

.. With the increased
of semiconductor devices in electronic
apparatus of all types, a problem arose of
manufacturing lead frames of the aforesaid

type in extremely large quantities, while pro-

use of a wide variety
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viding the necessary quality control of each .

unit within the required dimensional, metal- -

lurgical and electrical limits. Accordingly,
another object of the present invention isto
solve this problem and provide a unique
method for manufacturing lead frames that
accomplishes the aforesaid objectives. More-
over, it is an object of our invention to

provide a method that accomplishes a high'
rate of production at a minimum expendi- .

ture of time and labour: that is particularly
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of adhesion and heat tests,
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turing a lead frame, as shown in Figure 7,
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form in the mask. The top mask is passed
through an acetone tank and is scrubbed
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of masking material may be used during
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ing our lead frame to a wide variety of semi-
conductor devices and the remarkable saving
in time, Jabor and overall cost afforded by
our method for making such frames, has
-provided a significant contribution to the art.

- WHAT WE CLAIM 1S:—

1. -An article from which a lead frame
for semiconductor devices can be made,
comprising 2 base member of flexible sheet
metal which is in the form of an elongated
strip which is coilable in a tightly wound
reel, a narrower strip of conductive metal
which is softer than the metal of the base
member, extending longitudinally along one
surface of said flexible metal base member,
said narrower strip being metallurgically
bonded to said fiexible metal base member.

2. An article as claimed in Claim 1,
‘wherein said narrower strip is bonded to
said base member by an alloy of said metals;

3. Aan article as claimed in Claim: 1 or
-2, wherein said softer metal is alummxum
and the metal of said base member is a
" ferrous alloy.

. 4. An article as claimed in Claim 1, 2 or
3, including an opening in said base member
and finger-like lead portions extending in-

' wardly ‘from its edges and terminating at
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. wherein said substrate has a centrally located

recess for rece:vmg a semi-conductor device,
said lead tips being spaced apart around said
recess.

12.  An article as claimed in Claim 10 or
11, having a plurality of said openings form-

- ing integrally connected lead frames each in-

cluding a substrate unit connected to the
lead portions within an opening.

13." A method of making a multiplicity
of lead frames for use in combination with
semiconductor devices in the form of a long
fiexible and coilable strip, said method com-
prising the steps of providing an elongated
strip of flexible sheet metal material having
a uniform width and thickness, vapour de-
positing a narrower strip of a relatively thin
uniform layer of conductive material longi-
tudinally along one surface of said strip, re-
moving portions of said strip of material at
intervals thereon to ‘produce a repetitions

. lead frame pattern having integral frame

sections with- spaced apart lead _portions ex-
tending within each frame section that ter-
minate at tip portions within said layer of
conductive material.

14. The method as claimed in Claim 13
including the additional steps of masking

-predetermined portions of the flexible metal

strip including said lead tip portions of each
frame section, removing all of the conductive
material deposxted along the base strip ex-

AR

' ;E? each frarfg %at ! %l?fﬁ il tI a"@oé% !Eh E""ﬁ “S% ese
v At t
tiongwth CondUCtthé/Ea&%Qh h (ﬁg&ssu@ in. dihg lﬁ! an ?g
framd $ection SO sink] 1e!adhetfnpa11ddfetdnﬁﬂﬁnded thereto lead portxon except the tip ther&
ends_g-f o" the | ekt @isy sle&r badsomast éd held 1%, a Thgemtevinpd ﬂasknedsau medanga oél(ml By
14 ectly abo g% ° altgn ve 51r nﬂiﬁf e:;iléqo mlcqon\gp q él 51
pt at; n; the flexij ﬁi’ren@til ?d%bl Bk Ghet e rds- er ﬁ‘gﬁg ‘éeg&;i gé’ﬂategt
metaly $trip W th sarecappltbd alidywerydfor diffiaend frit comor tdidNé&d | s RifSteh ]ayer |
mat ef al 1020 r@%ﬂ@t tleﬁﬂiﬁfame rraplignfatipnsp @ orthh@ tbﬂqexessemadf 100 (2800 e
ot ngitas ol ai e ECLL IR s el MR o
Cwher e 51 the said tbomellsa&t? ¥t llnﬁéce&frapéaeﬁ Claifs 4 1 é‘éefﬁ: %@%S}@j@ In
L 1,5 vi di ng leadpramreabliie yhegafrenmxbﬁtegxan;ecdnnl bpenAE ach bEAL idhical MEfoRth alithing
npr i sesZ%dse%F; Stﬁa\f?r agip {1 rpr¢va>¥er acpﬂurdlt)r oi/\sat'de patiense 50 - %
3ked strip g Id Edint; “h‘ mgl“&\ lms s staumadiip Plh neipfe
ﬁbSt rate Uf’slubst tel’cSﬁ b@ Qf&aﬁ Egd! Ghl F%n ocal fln%ﬁa V%ﬂ ”i
ai-d | ead frareel iem fdna:'sc Byndecpanie component rngnﬁefbﬁ-la ded:tﬁéi a&h}ﬂtd
) form 30 Y lepds, are | ocat bderdlrrgrée\cggn}peagmelassd 08 B
n the | eady afar“i’w“ o eg e byf‘ élpﬁg?su”&?er oPOTEANs being, bend Lﬁ*ﬂ t

100

105

110

115

120

125

s oo



[ I n any one _
L7, ine method as cla m%Iof d aiyms 13 to 16 wherein the vapour de-

[ but below the vitrification
Vi scous ati o

- 20 . L ,
Rereof pressing the 1 ad 2 Frit and cooling bard substrats. it sof
heating a supply of into sai rit a _
cgndu tgl vie rrgltoerl al to its vapour tenp- 21. A Igad f[]'arred]:a\c/)irces
sem - g‘onduct SRR vapgu(T ggan?fare;(i BFZt Imr;?af gt rip so that its
al | .as herein describe _ s
~ﬁgg:t—ger)ﬁnlter?ty with reference to and as bmm in the accom . 7
xontw n&d :wi t hcetphﬂleh@a@:ﬁedcﬁonfbdgpgxgﬂé‘ﬁéfg%qea? ng o ﬁen oamrlé:ad
P 088t i zed rratllerppra:bnsbwltMQ ea J S n alﬁ% GiAl%w rat Sﬁﬁ?u & or
B mlt i
Clhimage ing Hee |na‘§1tl@ ntag@rigie fro i x;(g%amgeMI 3 nﬁ)élgl@ condi Trip

rial gewheces ; Sslb
‘ithip saidi 703 (;Lescr i Bﬂﬂtlp portions,

t i d, flb‘ e)’(I‘-he method' as clainteR|
1m £y 5) W ng: sa step 095p1atmg the flekibl¢e

A e@hm ESTE'FB %&Jﬁt‘gf gg r@é}xs é)élpég

5 geseel®

act QRFoN,

esafdagam bondi ng :‘é\h

ge OEmﬁund Str Bt firet die

fe ;rret hogcoad el ‘;?%Iﬁla&?gg d
1 Gih t ubs

I Pu?)l | shed at Th@an %ﬁ&&ﬁte l : Plnﬁg

Claj j@
ter 1

s onk PN
of said
tm with

“one of 90
ite unit
ed of g
1 upper
laterial,
‘o said 95

im 10,
located
device,
d said 100

.10 or
form-

ich in~
0 the 105

plicity '
! with
t long

com- 110

gated

r de%
thin
mgio 115
1, re- .
'-;E at
-Jug

TRaxaws

lica

Abi
gnﬁﬁﬁ?l(gg nqs ,20L Q84 ms

Chanbecrf&he Maxk

g[i:o wing step comprises pro-

W C 2 1&f TGk aertd b3 clhighed 7n CRGH ysli Q ,péﬁld y of tsfrgﬁ lggl

nger qt@g (ptept comgnsteh @adsiagd hb)ﬁlliot a er layer %ﬁ 1 gr)arg% ﬂe"g h5gm
(o]0 t I\

gdon)

25

30

35

dahh b ey

gosion-

ltti: gh a

t n a
rlﬁﬁnﬁ Bf §1c] t

tHO

leaﬁ f&lmei 97

t??ﬁd h Q)
6 wh rein the vaggur _
position step comprises heating a supply of

soft conductive material to its vapour temp- -

erature in-a vacuum chamber, heating the

. flexible metal strip so that its heat content -
.combined with the heat of condensation of

the vaporized material being deposited

- causes the latter to wet or flow on. the flexible -

metal strip, passing said flexible metal strip
through the vapour and allowing said flex-
ible metal strip and the depos1ted conduc-
tive material to cool before rewinding said
strip into a coil.

18. The method as claimed in any one
of Claims 13 to 17 including the step of
bonding a substrate unit to the lead poruons
of each frame section,

19 The method as claimed in Claim 18
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piviseousrhyt MWOihE aitfifdtion tempera-
ture thereof, pressing the lead end portions
into said frit and coolmg said substrate unit,
21. A lead frame for semi-conductor
devices substantially as. herein described
with reference to and as shown in the accom-
panying drawings,
A method of making 2 lead frame for
semi-conductor devices substantially as
herein described.
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