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ere are mainly three techni ques for
components of the type having a semiconductor crystal

connected to two metal tabs forming the connection leads,
and the subject of the invention is a frame for the
fabrication of such components, a fabrication process
employing such a frame and components obtained by this
process and by means, especially, of this frame.
Currently, there are mainly three techniques for
fabricating electronic components of the aforementioned
type, the

described hereinbelow.

characteristics are

of which techniques

The first fabrication technique employs a precut
metal tape (or frame) comprising two continuous structur-
ing side bands and tabs which extend between the said
bands and arranged in pairs, in which each component of
each pair extends from one structuring side band towards
the opposite structuring band, the tabs of each pair
facing each other.

The said frame is moved longitudinally in an
indexed manner so as to bring each pair of tabs level
with each of the fabrication stations.

The semiconductor crystal C is fixed on the end
of one of the tabs L1 and a separate connecting piece P
is added and fixed by bonding in order to provide the
electrical connection between the cryastal C and the other
tab L2 (Figure 1).

The protective package B is then added by mould-
ing, and the tabs are cut off and the connection leads
configured by forming.

However, this fabrication technique ends up with
three internal connection points,
reliability of the

mounting equipment and slow production rates, resulting

greatly reducing the

component, and requires complex
in high capital investment and high maintenance costs.
In addition, holding the tabs/crystal/connecting

piece assembly in place before solidification of the
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fabricating el ectronic conmponents of the aforenentioned type, the
characteristics of which . techniques- &re described hereinbel ow. The
Tirst fabrication techni que _enploys a precut

1 netal tape (or frane)
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between the gai-d bradsnand vy r da0ethd NfRARLS, conporint), et adiipongst of
tructuring BANAY® nERLEREaEt Hn PAHT iy Saih HoncroRitRleai d
frame i s noveelliakdivt.udi nally in an indexed manner so as to bring each pair
of tabs Level with eaeh. 9fo b d AL L9Na85PLL OBF precision of the

mounting operation limits or even prevents this technique
from being applied for the production of components of
the "planar" type or having a crystal provided with a
bump allowing prior mechanical orientation.

i0 The second known fabrication technique, using a
frame identical to that employed in the first
aforementioned technigue, consists in fixing a semicon-
ductor crystal C on the end of one of the tabs Ll of a
paixr of tabs L1, L2, then in making a connection by means

15 of a wire F of precious metal between the said crystal C
and the other tab L2, next in protecting the said con-
necting wire F by spraying a polymerizable powder M and
finally in adding the protective package B by moulding,
in cutting off the tabs L1, L2 and in configuring the

20 connection leads (Figure 2).

Nevertheless, this second fabrication technique
requires expensive raw materials, also ends up with three
connection points and allows production only of
relatively low power components because of the limitation

25 in the permissible cross-section of the connection wires.

In addition, this technique requires expensive
equipment, only moderate production rates and
sophisticated techniques requiring highly qualified
maintenance personnel.

30 Furthermore, putting the protective layer of
polymerizable powder M in place is a tricky and critical
operation, on which the quality of the final component
depends directly, which operation runs the risk, by
spraying powder outside the region to be protected, of

35 damaging the mould used for moulding the package E.

The third fabrication technique consists in
making the junctions of the components by fastening
together, with interposition of semiconductor crystals C,
the ends of tabs L1 and L2 cut off from two
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The sem conductor crystal Cis fixed on the end 25 of one of the tabs L1

and a separate connecting piece Pis addé and fixed by bonding in order to
provi de the ele rica

2 (Figure 1), RiepERdeRl: transadedas B st ruirddudn gy3om daBoar g,
and the tabs atleecaml@fénémdof heh&drmthbmﬂ%aasovenﬂ.aguiacpab*yrﬁormcﬂag_
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conpl ex 35 nbexd@B8ng equi pnent and sl ow production rates, resulting in
high capitgl investmengnagdieRigh #RLALERABCA168Shas many drawbacks.

Thus, it does not allow continuous fabrication,
the frame portions, of different geometries, necessarily
being short and not enabling them to be wound up into
rolls.

10 This assembly, using segments of limited lengths,
requires, on the one hand, magazine-type-stacking and
storage devices and specific tools, excluding any flexi-
bility, and limits, on the other hand, the number of
components assembled simultaneously, resulting in very

15 low production rates.

Moreover, the assembly of many separate pieces,
in the form of detached segments, reduces the precision
of the mounting operation and makes the operation of
overmoulding the package very random.

20 Wwith a view to trying to alleviate the afore-
mentioned drawbacks, a process has been proposed, for
example by document JP-A-62,035,548, for f£fabricating
semiconductor-crystal electronic components in which the
two metal tabs forming, for each component, on the one

25 hand, the pieces for holding the crystal and for inter-
nally connecting it and, on the other hand, the extermal
connection leads of the component are cut out from the
same frame.

This cutting-out is such that the said tabs are

30 arranged in pairs, in which each component extends from
a continuous structuring side band towards the opposite
structuring band carrying the other tab, with provision
of portions opposite each other, for the components of
each pair, and with provision of a longitudinal shift

35 between them, each pair of tabs, of different lengths,
being separated from the adjacent pair by transverse tabs
connecting the two continuous structuring side bands.

The fabrication process described in this
document consists, after placing and f&stening the
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In addition, holding the tabs/crystal/connecting piece assenbly in place
before solidification of the -2- bonﬁiﬁg‘naterial IS an operation of

par anount inportance for the quality of the final  co nent, but this is
al ways criti cEemHGP YRR VG e R EBet ETEBERDI0% dihe,ghprter tab,
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o even Prevents (s e IALAUEnLEOLRCkRge 2BRE | £ £0LokRE R FUE! LRI ©f
crystal, the junction region subsequently being encapsu-
5 lated in a mass of insulating synthetic material.

However, this known fabrication process ends up
with components whose external connection leads are not
in alignment with each other and whose package, for a
given power, has a width which is increased because of

10 the side-by-side arrangement of the two metal tabs in
each component, which leads to an increase in the overall
size of each component and a non-standard arrangement of
the said leads, possibly resulting in it not being able
to be used on standard circuits or in circuit-fabrication

15 machines.

Furthermore, it is difficult to achieve, repro-
ducibly and at high production rates, great precision in
the diagonal folding carried out and optimum contact
conditions between the folded end and the semiconductor

20 crystal, therefore resulting in a significant amount of
scrap during conformity tests. _

With a +wview to trying to alleviate the
aforementioned drawbacks, it has been proposed,
especially in document EP-A-0,351,749, to employ a frame

25 in which the tabs are also grouped together in pairs, in
which each component extends from one continuous struc-
tural side band towards the opposite structural band
carrying the other tab, with provision of facing struc-
turally bent portions for each pair of tabs and of a

30 longitudinal shift between the latter.

These two side bands are connected by inclined
transverse tabs separating the various pairs from each
other and connected toc the said side bands by narrower
parts.

35 The fabrication process consists especially,
after depositing and fixing a semiconductor crystal on
the downwardly folded free end of one of the two tabs, in
simultaneously performing two movements of the two side

bands relative to each other, one movément {in a
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the "planar" type or having a crystal provided with a bunp allow ng prior
mechani cal orientation. 10 Thé& second known fabrication

techni que, using a frame identical to that enployed in the  first
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connection by neans 15 of v{r F of .precious metal between the said
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the longitudinal direction of the frame) of which aligns
the two tabs of each pair.

Next, the first movement is reversed and the two
tabs of each pailr are again in the same plane, the

10 crystal being pinched between the overlapping folded ends
of the said tabs.

Next, the package is moulded and the usual
conformity tests carried out.

Nevertheless, this fabrication process also has

15 a number of drawbacks.

Thus, the structural side bands must each have
perforations for index driving, and therefore an
increased width of material, as well as mechanical
properties sufficient for carrying out the two

20 aforementioned relative movements, which thus results in
a surplus of material which is not used within the
initial £frame.

In addition, in the <case of continuous
fabrication by means of very long frames, stresses are

25 necessarily generated at the limits of the frame portion
subjected to the relative movements, possibly leading to
torsions in the sgtarting frame, to misalignments during
assembly of the tabs of each pair and to stressing, for
example in the form of pulling, on the junctions between

30 tabs and crystal, just outside the region of relative
movements.

Finally, the tabs/crystal Jjunctions may be
subjected to possible elastic return forces oxr to
permanent-set forces which are consequent upon the two

35 relative movement: of the structural side bands and are
liable to break these junctions, this happening right at
the moulding of the protective package at least.

The object of the present invention is especially
to alleviate all the aforementioned drawbacks.
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Neverthel ess, this second fabrication technique requires expensive raw
materials, also ends up with three connebtiron points and allows
production only of relatively |ow power conponents because of the
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leads of the component, 8o as to allow the support tape
carrying the finished and tested components to be wound
up again in the form of a reel.

An additional object of the invention is to

10 ensure precise reproducibility, at high production rates,

of the operations of assembling the conductive parts of

the component, to ensure reliability of the junctions

between the connection leads and the semiconductor

crystal and to provide a continuous fabrication process

15 requiring only limited investment in terms of equipment

and in machines, and resulting in reduced maintenance
costs.

To this end, the subject of the present invention

is a frame for the fabrication of semiconductor-crystal

20 electronic components, which mainly consigts of at least

two structural longitudinal side bands connected to each

other, at regular intervals, by transverse segments

between which are formed pairs of coplanar tabs, each of

which is produced as a single piece with one of the

25 structural side bands and extends towards the other of

the said structural side bands, without touching the

other tab of the pair in question, characterized in that

the tabs of each pair are substantially aligned with each

other and in that, on the one hand, one of the tabs of

30 each pair has a free end portion forming an accommodating

support for the semiconductor crystal and in that, on the

other hand, the other tab of each pair has, at its free

end, a connecting frame portion which can be folded so as

to come into contact with the semiconductor crystal and

35 which lies essentially within the volume defined by the

planes delimiting the longitudinal edges of the said
tabs.

The subject of the invention is also a process

for fabricating semiconductor-crystal electronic compo-
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sprayi ng powder outside the region to be protected, of 35 damagi ng t he
moul d used for noul di ng the package E. The&Zthird fabrication technique

consists in nmaking the junctions of the conponents by fastening together,
Wi th interpositeohzef usdmaondftene cepsiaking ofhatentsast two strubs L1

and L2 tﬁ'ﬁglogmé Wg.l 81d8 baRdEReeM e dd A AUH logﬂgrargenged

in such a way that t en s of the tabs L1 and L2 overlap 1
and then in no@PERAGTL H@%@é‘(j’e @aan%rﬁlbﬁvﬁwtm%cbﬁ‘éﬁeen which

pairs of coplanar tabs are formed, each of which is
5 produced as a single piece with one of the structural
side bands and extends towards the other of the said
structural side bands, without touching the other tab of
the pair in question, characterized in that it essen-
tially consists in providing a long frame as mentioned

10 hereinabove and in moving it longitudinally in indexed
steps during which at least the following operations are
carried out, in succession, at each pair of tabs:

- placing the semiconductor crystal on a matched
accommodating support located at the portion of the free

15 end of the first tab;

~ folding a frame portion, integral with the free

- end of the second tab, and connecting this frame portion
to the semiconductor crystal;

~ moulding a protective package around the region

20 of the tabs/crystal junction;

- cutting off the two tabs and cutting and
forming the external connection leads;

- measurement test(s) and ejection of the defec-
tive components.

25 Finally, the present invention also relates to
electronic components obtained by means of the afore-
mentioned fabrication process and by using a frame as
described hereinabove. '

The invention will be easier to understand by

30 virtue of the description hereinbelow which relates to
preferred embodiments given by way of non-limiting
examples and explained with reference to the appended
diagrammatic drawings, in which:

- Figure 4 is a plan view of part of a frame

35 according to a first embodiment of the invention;

- Pigure 5 is a view, in side elevation and in
partial  section, of an electronic component obtained
uging the frame shown in Figure 4;

- Figure 6 is a plan view of pari of a frame
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- Figure 8 is a view, in side elevation and in
section along A-A, of the extension shown in Figure 7;

- Figure 9 is a plan view, on a different scale,
of that part of the £frame shown in Figure 6, after
depositing the bonding material for £fixing the semicon-
ductoxr crystal; _

- Figure 10 is a view similar to that in Figure
9, after putting the semiconductor crystal in place;

- Figure 11 is a view similar to that in Figure
10, after the first folding of the L-ghaped lateral

extension through 90° and Figure 1l1A is a view, on a

different scale and in front elevation, of the detail Z

in Figure 11;

- Pigure 12 is a view similar to that in Figure
11, after complete folding of the L-sghaped lateral
extension, Figure 12A is a view, on a different scale and
in perspective, of the detail Y imn Figure 12, Figure 12B
ig a view in side elevation of the detail shown in Figure
12A and Figure 12C is a plan view of the detail shown in
Figure 12A;

- Pigure 13 is a view similar to that in Figure
12, after depositing the conductive fusible contact
bonding material in the through hole in the distal
contact portion of the exténsion forming the connection
lead and Figure 13A is a view on a different scale, in
front elevation and partially in section along B-B, of
the detail X in Figure 13;

- Figure 14 is a view similar to that in PFigure
13, after moulding of the protective packages and of the
intercalary studs, and Figure 14A is a view in front
elevation of that part of the frame shown in Figure 14;

- Pigure 15 is a view similar to that in Pigure
14, after removal, for example by ejection, of the
intercalary studs;

- Pigure 16 is a view similar to that in Figure
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in the formof detached segnents, reduces the precision of the nounting
aperation and nakes the operation of overtrwoul di ng the package very random
20 Wth a viewto trying to alleviate the afore- nentioned

dr awbacks, a pPeoca§serasuiddmep s Yahs enthptut pinglodhereexternal

JP- A- 62, 035, 548nnkeksbabikaalki.ng sem conductor-crystal electronic
conponents in which the_two netal tabs form ng, for each conponent, on the
one 25 hand, the pi6cEsoBER Adl dithd tHEY idtidara kP it mnrFigere y

connecting itiepdafeext ke Aty daiBbritihg eHaalr AXMedidne] &agdsodf the

fﬁgpgg$3t§:Lgogréegggt&ggnhgggoggg%sﬁrane. This cutting-out is such that

~ Figure 18 is a view similar to that in Figure
17, after forming the external connectien leads and
Figures 18A and 18B illustrate different ways of forming
the said leads;

10 - Figure 1% is a view similar to that in Figure
18, after marking the protective packages of the compo-
nents, especially laser marking, pressure-pad marking or
screen printing:;

- Figure 20 is a view similar to that in Figure

is 19, after a second conformity check or test, especially

carried out hot, and ejection of the defective
components;

- Figure 21 is a ©perspective view of an

electronic component obtained according to the second

20 embodiment of the invention, showing, transparently, the
internal elements arranged inside the protective package,
and

- Figures 22A and 22B are views in elevation, on
a different 'scale and in section, respectively in a

25 longitudinal mid-plane and in a transverse plane
indicated by C-C in Figure 22A, of the electronic
component shown in Figure 21.

As shown in Figures 4 to 12 of the appended
drawings, the frame 1 for the (fabrication of sgemi-

30 conductor-crystal 2’ electronic components 2 mainly
consists of at least two structural longitudinal side
bands 3 and 3’ connected together, at regular intervals,
by transverse segments 4 between which are formed pairs
of coplanar tabs 5, 5’, each of which is made of a single

35 } Llece with one of the structural side bands 3 or 3’ and
extends towards the other of the said structural side
bands 3" or 3, without touching the other tab of the pair
in question.

In accordance with the invention, the tabs 5 and
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30 arranged in pairs, in which each conmponent extends from a conti nuous
structuring side band towards the oppo‘si]t Structuring band carrying the
ot her tab, w_th provisi osiIeleachPrgt her,, for. the

n of, portions .0 :
conponents of> ealf p?a‘??,g aﬁ‘ﬂii’gn Fﬁepr%‘f}?fg'%t’tﬁ Y 8hioredi it thnieachss
bet ween t hemotdamh, pehé 6f thhstabk i bferanh pengt haviheg ag fyepaedided from
t he adj acent gaié. % tg aﬁver.se t abs gggg%%‘iiggithe t WO conti{mou%
structuring He"HEhds® At | Eari BR Process scFHRF F n i s “@Scunent
consi sts, af teemidendugtendckysteni 12J tdwed the other tab 5’ of each
5 pair having, at its free end 7, a connecting frame

portion 8 which may be folded so as to come into contact
with the semiconductor crystal 2' and essentially lying
within the volume defined by the planes delimiting the
longitudinal edges of the said tabs 5, 5‘.

10 : Thus, all the elements for electrical connection
of the final electronic component 2 are incorporated into
a single frame 1, thereby favouring precise assembly and
allowing continuous production, and only two electrical
junction points are defined in the said component 2.

15 In addition, since the tabs 5, 5’ are mutually
aligned and hence there is no lateral projecting part
remaining after folding the connecting frame portion 8,
it will be possible for the protective package 19 to have
a smaller overall size, especially a smaller width.

20 According to a first particular embodiment of the
invention, shown in Figures 4 and 5 of the appended
drawings, the connecting frame portion 8, of elongate
rectilinear shape, is cut out in the free end portion 7
of the corresponding tab 5’, being integral with the

25 latter via its end facing the other tab 5, the length of
the said frame portion 8 being such that, after making
two 90° folds in the latter, one of which is at its end
integral with the corresponding tab 5’, the free distal
portion 9 of its end segment 10 comes into contact with

30 the semiconductor crystal 2’ fixed to the free end
portion 6 of the other tab 5.

Advantageously, the two regions 21 and 21’ of 90°
folding of the connecting frame portion 8 are spaced
apart by a distance equivalent to the height of the

35 semiconductor crystal 2’ increased, as the case may be,
by the height of a domed projecting part 9" formed on the
face 9’ of the free distal portion 9 and coming into
contact with the crystal 2’'.

By virtue of this arrangement, the érystal 27 is

This Sheet Has Been Replaced

TR




-4- sem conductor crystal at the free end of the shorter tab, in diagonally
folding the end portion of the |longer tad at an angl e such that its free
end is in contact with the crystal, the junction region subsequently being

encapsu- 5 | mesandcaliys hedd v mladen Py Fhendzee fasbalaporkdanven, this
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[ nerease in the over gl Sl tc*a e SOMRORE ke ANk LUK AL ene
invention, shown in Figures 6 to 13 of the appended
drawings, the connecting frame portion 8 consists of a
preformed lateral extension having a substantially L-
shaped configuration and composed of an end segment 10
10 substantially parallel to the longitudinal axes of the
tabs 5, 5’ in questicon and an intermediate linking
segment 11 which is substantially perpendicular to the
said longitudinal axes of the tabs 5, 5’ in question and
is provided with a weakened region 12 of preferred fold-
15 iné, the said extension 8 forming a lead for connection
to the semiconductor crystal 2’ placed on the free end
portion 6 of the other tab 5, after folding it at the
sald weakened region 12.
This weakened region 12 may be obtained by
20 cutting two lateral notches or a circular or oblong
orifice in the intermediate linking segment 11, these
notches or this orifice being located close to the free
end portion 6 of the corresponding tab 5’.
It should be noted that the two aforementioned
25 alternative forms of the connecting frame portion 8 make
it possible to use the frame 1 according to the invention
for the production of electronic components according to
the techniques of the prior art which were mentioned
previously, namely that using a connection wire of
30 precious metal and that using an added connection piece,
either by not folding the connecting frame portion 8 in
the first embodiment or by cutting off the lateral
extension 8 in the second embodiment, preferably at the
weakened region 12.
35 In accordance with one characteristic of the
invention, shown more particularly in Figures 7, 8, 12a,
12B and 12C of the appended drawings, the end segment 10
of the extension 8 has two spaced-apart bends or folds 13

and 13¢ which have opposite orientations and are formed
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in a piane offgset in a parallel fashion with respect to
the plane containing that portion 10’ of the said end
segment 10 which is proximal to the intermediate linking

segment 11 and which is located on the opposite side from

the two folds 13 and 13°.

Providing a domed projecting part 8", or a part
having a different projecting shape, added or produced by
deforming the corresponding region of the free distal
portion 9, allows precise definition of the area or point
of contact with the upper face of the crystal 2’, thereby
subgstantially eliminating poor connections, especially in
the case of crystals 2’ having a "planar® structure in
which the area of contact is small.

The domed projecting part 9™ may be provided with
one or more holes for a fusible conductive contact
bonding material 20 to pass through.

According to a preferred alternative form of the
invention, the free distal portion 9 of the end segment
10 is provided with a through hole 14 centred with
respect to the area of contact 15 of the said portion 9
with the semiconductor crystal 2/, after folding the
connecting frame portion 8.

Advantageously, the through hole 14 emerges on
that face 9’ of the free distal portion 8, facing the
semiconductor crystal 2’ after folding, at a crater-
shaped projecting structure 16, the annular wall 16’ of
which, delimiting the opening of the said hole 14, is
proud of the surface of the said face 9’ of the distal
portion 9 facing the semiconductor crystal 2’ after
folding.

For the purpose of facilitating the deposition of
the fusible conductive bonding material 20 and to avoid
unintentional deposition of fusible conductive bonding
material 20 outside the area of contact 15, the through

n 15 nachines Fur t her nor e,
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whi ch each component extends from one continuous struc- tural side band
towards the opposite structural band car‘rﬂi:’ng‘ the other tab, with provision

of* facing struc- _turally bent portions f eac air.of .tabs and ,of .a.30
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to facilitate the deposition of bonding material 20, to
absorb any excess bonding material 20 by capillary action
and retention in the recess 17 and to guarantee an area
of contact 15 which is precise and delimited in a well-

10 defined and accurately and identically reproducible
manner.

The crater-shaped projecting structure 16 and the
recess 17 are formed by deformation of the circumferen-
tial annular region surrounding the through hole 14.

15 For the purpose of guaranteeing easy folding
(using simple mechanical operations) and precise
or’ientatl:ion of the end segment 10 of the extension 8
after folding, the weakened region 12 of preferred
folding, formed in the intermediate linking segment 11,

20 define-s a line 12’ of preferred folding which is parallel
to the axes of the corresponding tabs 5, 5’ and allows
180° folding of the said extension 8 until there is
planar contact between the folding portion 11’ of the
intermediate linking segment 11 and the free end 7 of the

25 corresponding tab 5°. '

In accordance with one characteristic of the
invention, shown in Figures 6 to 8 and 12B of the
appended drawings, the distdnce d between the upper edge
16" of the annular wall 16’ of the crater-shaped project-

30 ing structure 16 and that face of the folding portiom 11’
of the intermediate linking segment 11 which comes into
contact with the free end 7 of the corresponding tab 57,
after completely folding the lateral extension 8, is
substantially identical to the height of the semicon-

35 ductor crystal 27.

Determining the aforementioned distance d by
preforming the extension 8 and precisely limiting the
folding of the said extension 8 by means of a surface

stop makes it possible to result, in a i‘eproducible,
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bands relative to each other, one novenent (in a di rection normal
pl ane of the frame) of which brings t e 4abs carrying the seni conduct or
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and the accommodating support 6 of the tab 5, guaran-
teeing that the said crystal 2/ is mechanically prevented
from moving, especially before the fixing and contacting
conductive bonding material 20 has solidified and before
the protective package 19 has been moulded.

In accordance with another characteristic of the
invention, and as shown especially in Pigures 6 and 14 to
20 of the appended drawings, the transverse segments 14
have foot-shaped extensions 18, the free end portions 18’
of which project into the volume which surrounds the tabs
5, 5’ /crystal 2’ junction and which is occupied later by
the mass of the protective package 19 added by moulding,
thus making it possible to hold the electronic components
2 in place on the frame 1 and to retain them there, after
cutting off the tabs 5 and 5’.

Advantageously, each transverse segment 4 com-
prises two foot-shaped extensions 18 spaced apart on each
of its sides.

In order to make best use of the material of
which the frame 1 is composed and to end up with a high
density of tabs 5, 5’ and therefore of components 2 per
unit length, the transverse segments 4 each have a
portion 4’ of smaller width opposite the free ends of the
tabs 5, 5¢, that region of the frame thus freed being
used, at least partially, for the cutting-out of the
folding lateral extension 8 forming the connection lead.

The subject of the present invention is also a
process for fabricating semiconductor-crystal electronic
components, using a frame 1 consisting of at least two
structural longitudinal side bands 3 and 3’ connected to
each other, at regular intervals, by transverse segments
» between which pairs of coplanar tabs 5 and 5’ are
formed, each of which is produced as a single piece with
one of the structural side bands and extends towards the
other of the said structural side bands, without touching
the other tab of the pair in question. '

to the
s- ing
t he

enment
t he
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10 crystal being pinched between the_oxgrlapping fol ded ends of the said
tabs. Next, the package is noul ded and t usual confornity tests carried

out. Neverthel ess, this f i cati r 0ces so_has ,1 unber. .of
drawbacks. Thus, the Frug‘?ural%}‘tn J“ﬂélanﬁ'ds ’mJ t gag‘ﬁd g & p@ o‘?é::t‘flb?ls for
i ndex drivingapaaddeﬁedeawmagan ther sasddpwodehsobegetbiakly asnabdts as

mechani cal %Rg%%gﬁieénﬁnég%%%§2£r%ﬂ % aﬁa&EXEQQ eguﬂeréiﬁhef¥w) id

af orenenti one us resu tS I N a sur
material whi choimovibRg (tedepgitiudinme hniin dndexad steps durlng which

5 at least the following operations are carried out, in
succession, at each pair of tabs 5, 5':
- placing the semiconductor crystal 2’ on a
matched accommodating support 6 located at the portion of
the free end of the first tab 5;

10 ~ folding a frame portion 8, integral with the
free end 7 of the second tab 5’, and connecting this
frame portion to the semiconductor crystal 2/;

- moulding a protective package 19 around the
region of the tabs 5, 5'/crystal 2’ junction;

15 - cutting off the two tabs 5 and 5’ and cutting
and forming the external connection leads;

- measurement test(s) and ejection of the defec-
tive components 2.
According to a first alternative form of the

20 invention, shown in Figures 6 and 9 to 12 of the appended
drawings, the frame portion 8 of the second tab 5’ con-
sists, before folding, of a lateral extension in the form
of an L, connected by the end of the segment 11 forming
the base of the L to the said second tadb 5* and the

25 segment 10 forming the other branch of the L, of which
lateral extension extends parallel to the said tabs 5,
57, with a free distal portion 9 located opposite the
accommodating support 6 of the first tab 5, but in a
plane which is offset in a parallel fashion with respect

30 to the plane containing the said tabs 5 and 5’, the
folding of the sgaid extension 8 taking place, on the one
hand, at a weakened region 12 of the segment 11 forming
the base of the I, and along a folding line 12’ parallel
to the longitudinal axes of the tabs 5 and 5’ and being

35 extended, on the other hand, until the folding part 11‘
of the said segment forming the base of the L comes into
contact with the free end 7 of the second tab 57.

The L-shaped extension 8 is folded by means of a
first 90° folding movement at the weakened region 12,
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In addition, in the case of continuous fabrication by neans of very
stresses are 25 necessarit+$ generated at the linits of the
frame portion_ subjected to the relative_mvenents, possi blg | eading to
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divided into at least two partial folding movements
(Figures 11 and 12).

According to a second altermative form of the
invention, shown in Figures 4 and 5 of the appended
drawings, the connecting frame portion 8, cut out in the
free end portion 7 of the second tab 5’ and having an
elongate rectilinear shape, is folded firstly through 90°
at its end integral with the =said second tab 5’ and a
second time through %0° in the direction of the first tab
5, the two folding regions being spaced apart by a
distance equivalent to the height of the semiconductor
crystal 2’ and the length of the said frame portion 8
being such that the free distal portiomn 9 is brought,
after the folding operations, into contact with the
seniconductor crystal 2.

Az shown in Figures 5, 13, 22A and 22B of the
appended drawings, the connection of the semiconductor
crystal 2’ to the second tab 5’ is brought about, after
folding the frame portion 8, by mechanical contact with
a projecting part 9% or 16 of the free distal portion 9
and by placing some conductive fusible bonding material
between the latter and the crystal 2’ or by injecting a
conductive fusible bonding material 20 in a through hole
14 made in the free distal portion 9 and emerging on that
face 9’ of the latter which is facing the said crystal 2’
at a domed projecting part or structure 9" or a crater-
shaped projecting part or structure 16, which is in
mechanical contact with the said erystal 2’ after folding
the connecting frame portion 8,

According to another ‘haracteristic of the
invention, the substance forming the protective package
19 is also moulded around the free ends 18’ of the foot-
shaped extensions 18 which extend from and are integral
with the transverse segments 14, the defective components
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| iable to break these junctions,

the protective package at | east. The obj&et-~-of the present invention
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By virtue of thisg arrangement, the frame 1 may be
unwound from a reel and, after producing and marking the
electronic components 2 and checking and ejecting the
defective components 2, the said frame 1 carrying the
viable final components 2 held in place by the extensions
18 may be wound up again into a reel.

Furthermore, the electrical-type checks or tests
nmay be carried out on components 2 which are completely
isolated (connection leads in the air) and the two
external connection leads may be formed while the compo-
nents 2 are still held in place on the frame 1, which
ensures that they are transferred uniformly, continuously
and in large numbers, as well as ensuring that they are
held in place in an oriented manner throughout all the
operations of fabrication of the said compoments 2.

In addition, since the frame 1 serves as a
gsupport during all the fabrication operations, transfer
onto equipment is greatly simplified or even eliminated.

The fabrication process according to the
invention may consist, more precisely, of the following
gtepsd:

- unwinding and transferring, by index driving,
a frame 1 as described previously, especially comprising
pairs of tabs 5 and 5’, the tabs 5’ of which are provided
with preformed lateral extensions 8 having weakened
regions 12 of preferred folding (Figure 6);

- depositing a defined gquantity of conductive
bonding material 2" on the free end portion 6 of the tabs
5 {(Figure 9):

- depositing a preoriented semiconductor crystal
2’ (for example provided with a stop or with a domed
surface at one of its functional faces) on the co. ductive
bonding material 2" (Figure 10);

" - folding the lateral extension 8 at the weakened
region 12 through 90° (Figure 11};
- folding the lateral extension 8 Ehrough 180¢°,
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| eads of the component, so as to allow the support tape carrying the
finished and tested conponents to be wodB8d-up again in the formof a reel.
An additional object of the invention is to 10 ensure precise
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for example by depositing it in a through hole 14 emerg-
ing at a projecting structure or part 9" or 16 of the
free distal portion 9 of the extension 8 (Figures 13 and
13a});

10 - solidifying the bonding material 20;

- moulding the protective package 19 around the
gsemiconductor junction and around the ends 18’ of the
extensiong 18 emanating from the transverse segments 4,
and moulding the intercalary studs 22 (Figures 14 and

15 l4a);

- tinning those portions of the tabs 5 and 57
which are not included in the protective package 19;

- removing the intercalary studs 22 by ejecting
them (Figure 15);

20 - cutting the connection leads and then cutting
off the tabs 5 and 5’ (Figure 16);

- tesgting, by electrical measurement, and eject-
ing components which are substandard;

- forming the connection leads (Figure 18);

25 - marking the components 2 remaining, with regard
to the reference of the component and its polarity
{(Figure 19);

- hot behaviour testing and ejecting of the
substandard components 2 (Figure 20);

30 - packaging the frame 1 with the wviable compo-
nents remaining, followed by reeling it up and then
storing or dispatching it.

Among the advantages of the aforementioned
process, mainly resulting from the particular features of

35 the frame 1 as described hereinabove, mention may especi-
ally be made of the possibility of using this frame 1 for
the fabrication of components using conventional tech-
niques (by cutting the lateral extension 8 at its folding
line), the possibility of using crystals 27 in loose form
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is a frame for the fabrication of sem conductor-crystal 20 el ectronic
conponents, which mainly consists of at EBast two structural |ongitudinal
si de bands connected to each other, at regular intervals, by transverse
segnent s bet weenuahngh file.f bheegbpanee o ce@uanhngtnbsormmtwtmmh i s

produced as a,gi nghg FHcﬁﬁ?eé’%:?cihémSe@BrEhemgéldlﬁérL&Ié”ﬁlacihgé ba@ﬂé and

ext ends tovvards the other of the said structural Side bands,
t ouchi ng t he BFRERCtiRm P Wémpéﬂrroqur?tqdéﬁn}ﬁﬂ?e%rd& efrhaze%PW ‘?%a% t he

t abs of each pahkiabeusubsipat aakl Wﬂihg@&@a\&ltﬁ@aﬁﬁhpiﬂﬁ! e i dagpat, on
t he one h one of the, tabs, of

f d t
fornming a acESﬁﬁ’Bg&t i s’ﬂ?)’f)b?’fl?‘b}o’? h8§ é%aco‘ﬁ?f%?sﬁ% n{‘ﬁe;?gg og‘ﬂ(rjq!‘%nt hat ,

on the initial tape in the form of rolls, the possibility of
using inexpensive mounting, transferring and sorting
equipment, at high production rates, using conventional
technologies, the maintenance of which equipment may be

10 provided by conventionally trained technicians.

The subject of the present invention is also a
semiconductor-crystal electronic component, obtained by
means of the fabrication process as described hereinabove
and using, especially, an abovementioned frame 1, and

15 essentially composed of a protective package 19 surround-
ing the semiconductor junction region and of two metal
tabg 5, 5’ forming the external connection leads, one of
which carries the semiconductor crystal 2/, at its end
located in the package 19, characterized in that the

20 second tab 5’ has, at its end located in the protective
package 19, an extension 8 which is preformed, made as
one piece with the said tab 5’, and is folded by la-
terally folding it down so as to come into contact with
the semiconductor crystal 2’.

25 Advantageocusly, the preformed extension 8 has a
general shape of an L with an intermediate linking
segment 11 folded on itself and a doubly bent end segment
10, the distal end portion 9 of which ig in contact with
the upper face of the semiconductor crystal 2/, this

30 possibly having a domed shape, by means of a domed or
projecting part 9" or of a crater-shaped projecting
structure 16 forming the opening of a through hole 14
accommodating a conductive contact bonding material 20
which provides electrical connection and, at least

35 ~artially, mechanical integrity of the said distal end
portion with the semiconductor crystal 2.

‘Finally, the subject of the present invention is,
in addition, a semiconductor-crystal electronic component
1, obtained by means of the fabrication procéss described
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ot her hand, the other tab of each pair has, at its free end, a connecting
frame portion which can be folded so as 2®b cone into contact with the

sem conductor crystal and 35 which lies essentially within the volume -
defined by tHeeptinrlovR] iaf EhG ltisenpsdyet farnal ardgasing, Wapesial t abs.

The subject ofythe FAYRE!1OAs Yedl$AbRAPHRIEIISuLLY,f bW R sing a
senlconductor-cr stal electronic conpo- -7- pents, using a frarne

consi sting ofPER getiye (RArkagg &9 surrounding the junction region and
two metal tabs 5 and 5’ forming the external connection

5 leads, one of which carries the semiconductor crystal 27,
at its end located in the package 19, characterized in
that the second tab 5’ has, at its end located in the
package 19, a frame portion 8, of elongate shape, which
is cut out in the said tab 5’ and is shaped by two

10 separate 90° folding operations into a connection lead in
contact with the semiconductor crystal 2’ at a distal end
portion 9 (Figures 4 and 5).

Ag shown in Figure 5, the distance d between the
two 90° folding regions 21 and 21’ isg substantially

15 equivalent to the height of the semiconductor crystal 27,
the distal end portion 8 being in contact with the upper
face of the semiconductor crystal 2’ by means of a domed
projecting part of a crater-shaped projecting
structure 16 forming the opening of a through hole 14

20 accommodating a conductive contact bonding material 20
which providea electrical connection and, at least
partially, mechanical integrity of the said distal end
portion 9 with the semiconductor crystal 2/,

Of course, the invention is not limited to the

25 embodiments described and shown in the appended drawings.
Modifications remain possible, especially from the point
of view of the construction of the various elements or by
substitution of technical éequivalents, without thereby
departing from the protective scope of the invention.
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to each other, at regular intervals, by transverse
segments between which are formed pairs of coplanar tabs,
each of which is produced as a single piece with one of
the structural side bands and extends towards the other
of the said structural side bands, without touching the
other tab of the pair in question, characterized in that
the tabs (5 and 5’) of each pair are substantially
aligned with each cther and in that, on the one hand, one
of the tabs (5) of each pair has a free end portion (6)
forming an accommodating support for the semiconductor
crystal (2’) and in that, on the other hand, the other
tab (5’) of each pair has, at its free end (7), a con-
necting frame portion (8) which can be folded so as to
come into contact with the semiconductor crystal (27) and
which lies essentially within the wvolume defined by the
planes delimiting the longitudinal edges of the said tabs
(5. 5).

2. Frame according to Claim 1, characterized in that
the connecting frame portion (8), of elongate rectilinear
shape, is cut out in the free end portion (7) of the
corresponding tab (5’), being integral with the latter
via its end facing the other tab (5), the length of the
said frame portion (8) being such that, after making two
90° folds in the latter, one of which is at its end
integral with the corresponding tab (5’), the free distal
portion (9) of its end segment (10) comes inte contact
with the semiconductor cxystal (2’) fixed to the free end
portion (6) of the other tab (5).

3. . Frame according to Claim 2, characterized in that
the two regions (21 and 21’) of 890° folding of the
connecting frame portion (8) are spaced apart by a
distance equivalent to the height of the semiconductor
crystal (2’) increased, as the case may be, by the height
of a domed projecting part (9") formed on the face (97)
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st tab; - folding a franme portion, integral with the

free nd tab and connect+ &g t-his frane portion to the
sem con uc crysta - ding a protective package around the regi on 20
of the tabs/cp;fstt'a&ejimeeu dmstalc@mm@mfﬂ)t hand woorbhg dntocepnitagtand
form ng the exheinah L élon(zquads - nmeasurenent test(s) and ejection
of the defec- five conp Finally, the present invention
al so relates fo el ect rFGr%n‘@ CEPPFdmSs tobFanAmdl bycharanr i aded inf shat

mentioned fabihealiophdtasRs Eratd Portsid @) @MBi3%s of a preformed
5 lateral extension having a substantially L-shaped con-

figuration and composed of an end segment (10) substan-
tially parallel to the longitudinal axes of the tabs (5,
5') in question and an intermediate linking segment (11)
which is substantially perpendicular to the said longi-
10 tudinal axes of the tabs (5, 5’') in question and is
provided with a weakened region (12) of preferred fold-
ing, the said extension (8) forming a lead for connection
to the semiconductor crystal {(2’) placed on the free end
portion (6) of the other tab (5), after folding it at the
15 said weakened region (12).
5. Frame according to Claim 4, characterized in that
the end segment (10) of the extension (8) has two spaced-
apart bends or folds (13 and 13’) which have opposite
orientations and are formed in such a way that that free
20 distal portion (9) of the said end segment (10) intended
to come into contact with the semiconductor crystal {(27),
where appropriate, via a possibly holed domed projecting
part (9"), and formed on that face {(9’) of the portion
(9) facing the crystal {(2') lies in a plane offget in a
25 parallel fashion with respect to the plane containing
that portion (10’) of the said end segment (10) which ia
proximal to the intermediate linking segment (11) and
which is located on the opposite side from the two folds
(13 and 13°).
30 §. Frame according to any one of Claims 2, 3 and 5,
characterized in that the free distal poxtion (89) of the
end segment (10} is provided with a through hole (14)
centred with respect to the area of contact (15) of the
gsaid portion (9) with the semiconductor crystal {27),
35 after folding the connecting frame portion (8).
7. Frame according to Claim 6, characterized in that
the through hole (14) emerges on that face (9’) of the
free digtal portion (8), facing the semiconductor crystal
(2°) after folding, at a crater-shaped projecting
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Figure 6 is d&gtimg vilbey @émpaonduétarfcmtal (2 ) after foldlng
5 8. Frame according to either of Claims 6 and 7,

characterized in that the through hole (14) emerges, at
that face of the free distal portion (9) opposite the
face (9') intended to be turned towards the semiconductor
crystal (27), at the bottom of a recess (17} such as a
10 circular cup seating, for example.
9. Frame according to Claims 7 and 8, characterized
in that the crater-shaped projecting structure (18) and
the recess (17) are formed by deformation of the circum-
ferential annular region surrounding the through hole
15 {(14).
10. Frame according to any one of Claims 4 to 9,
characterized in that the weakened region (12) of pre-
ferred folding, formed in the intermediate Ilinking
segment (11l), defines a line (12’) of preferred folding

20 which is parallel to the axes of the corresponding tabs
(5, 5’) and allows 180° folding of the said extension (8)
until there is planar contact between the folding portion
{(11‘) of the intermediate linking segment (11) and the
free end (7) of the corresponding tab (5’).

25 il. Frame according to any one of Claims 7 to 10,
characterized in that the distance (d) between the upper
edge (16") of the annular wall (16’) of the crater-shaped
projecting structure (16) and that face of the folding
portion (11’) of the intermediate linking segment (11)

30 which comes into contact with the free end (7) of the
corresponding tab (5/), after completely £folding the
lateral extension (8), is substantially identical to the
height of the semiconductor crystal (27).

12. Frame according to any one of Claims 1 to 11,

35 characterized in that the transverse segments (4) have
foot-shaped extensions (18), the free end portions (18’)
of which project into the volume which surrounds the tabs
(5, 5’)/crystal (2’) junction and which is occupied later
by the mass of the protective package (13) added by
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rn1n%é%grt of that part of the frane shown in Fi

shaped extensions (18) spaced apart on each of its sides.
14. Frame according to any one of Claims 4 to 13,
characterized in that the transverse segments (4) each
have a portion (4’) of smaller width opposite the free
ends of the tabs (5, 5’), that region of the frame thus
freed being used, at least partially, for the cutting-out
of the folding lateral extension (8) forming the
connection lead.

15. Process for fabricating semiconductor-crystal
electronic components, using a frame consisting of at
least two structural longitudinal side bands connected to
each other, at regular intervals, by transverse segments
between which palrs of coplanar tabs are formed, each of
which is produced as a single piece with one of the
structural side bands and extends towards the other of
the said structural side bands, without touching the
other tab of the pair in question, characterized in that
it essentially consists in providing a long frame accord-
ing to any one of Claims 1 to 14 and in moving it longi-
tudinally in indexed steps during which at least the
following operations are carried out, in succession, at
each pair of tabs (5, 5'):

- placing the semiconductor crystal (2’) on a
matched accommodating support (6) located at the portion
of the free end of the first tab (5);

- folding a frame portion (8), integral with the
free end (7) of the second tab (5’), and coﬁnecting this
frame portion to the semiconductor crystal (27);

- moulding a protective package (19) around the
region of the tabs (5, 5’)/crystal (2’) junction;

- cutting off the two tabs (5 and 5’) and cutting
and forming the external connection leads;

- measurement test(s) and ejection of the defec-
tive components (2).

16. Process according to Claim 15, characterized in
that the frame portion (8) of the second tab (5%)

A
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sem conductor crystal in place; - Figuré&3l-is a view simlar

- Figure 10 is a viewsimlar to that in Figure 9, after puttlmmj
Figure 10, after the first folding of the L-shaped |ateral 15
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(5, 5’), with a free distal portion (8) located opposite
the accommodating support (6) of the first tab {5), but
in a plane which is offset in a parallel fashion with
respect to the plane containing the said tabs (5 and 5},
the folding of the said extension (8) taking place, on
the one hand, at a weakened region (12) of the segment
{11) forming the base of the L and along a folding line
(127) parallel to the longitudinal axes of the tabs (5
and 5’) and being extended, on the other hand, until the
folding part (11’) of the sald segment forming the base
of the L comes into contact with the free end (7) of the
second tab (57).

17. Fabrication process according to (Claim 16,
characterized in that the L-shaped extension (8) is
folded by means of a first 90° folding movement at the
weakened region (12), followed by a second 90° folding
movement at this region, resulting in a folding part
{(11’) of the segment (11) forming the base of the L being
folded down completely against the surface of the free
end (7)) of the second tab (5’), it being possible for
this second folding movement to be divided into at least
two partial folding movements.

i8. Fabrication process according to Claim 15,
characterized in that the connecting frame portion (8),
cut out in the free end portion (7) of the mecond tab
(5’) and having an elongate rectilinear shape, is folded
firstly through 90° at its end integral with the said
second tab (5’) and a second time through 50° in the
direction of the first tab (5), the two folding regions
being spaced ap rt by a distance equivalent to the height
of the semiconductor crystal (2’) and the length of the
said frame portion (8) being such that the free distal
portion (8) is brought, after the folding operations,
into contact with the semiconductor crystali(Z’).
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Fi gure 12A; 25 - Figure 13 is a viewsimlar to tha
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the free distal portion (9) and by placing some con-

ductive fusible bonding material between the latter and
the crystal (2') or by injecting a conductive fusible
bonding material (20) in a through hole (14) made in the

10 free distal portion (8) and emerging on that face (9’) of
the latter which is facing the said crystal (27) at a
domed projecting part or structure (9") or a crater-
shaped projecting part or structure (16), which is in
mechanical contact with the said crystal (27) after

15 folding the connecting frame portion (8).

20. Fabrication process according to any one of
Claims 15 to 19, characterized in that the substance
forming the protective package (1%) is also moulded
around the free ends (18’) of the foot-shaped extensions

20 (18) which extend from and are integral with the trans-
verse segments (14), the defective components (2) being
ejected by applying a pressure on these components which
is sufficient to break the link between the package (19)
and the foot-shaped extensions (18).

25 21. Fabrication process according to any one of
Claims 15 to 20, characterized in that the frame (1) is
unwound from a reel and in that, after producing and
marking the electronic components (2) and checking and
ejecting the defective components (2), the said frame (1)

30 carrying the viable final components (2) held in place by
the extensions (18) is wound up again into a reel.

22. Semiconductor-crystal electronic component
obtained by means of the fabrication process according to
any one of Claims 15 to 17 and 1% to 21 and using,

35 especially, a frame according t any one of Claims 1 and
4 to 14, the frame being essentially composed of a
protective package surrounding the semiconductor junction
region and of tweo metal tabs forming the external

connection leads, one of which carries the éemiccnductor

R U



14, after renoval, for exanple by ejection, of the intercalary
Figure 16 is a view simlar to that in-FRdure -9- 15, afterJ Dw[
the tabs and cutting the external connection |eads; - Figure 1
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located in the protective package (19), an extension (8)
which is preformed, made as one piece with the said tab
{(57), and is folded by laterally folding it down so as to
come into contact with the semiconductor crystal (2').
23. Electronic component according to Claim 22,
characterized in that the preformed extension (8) has a
general shape of an L with an intermediate 1linking
segment (11) folded on itself and a doubly bent end
segment (10), the distal end portion (8) of which is in
contact with the upper face of the semiconductor crystal
(27), this possibly having a domed shape, by means of a
domed or projecting part (9") or of a crater-shaped
projecting structure (16) forming the opening of a
through hole (14) accommodating a conductive contact
bonding material (20) which provides electrical connec-
tion and, at least partially, mechanical integrity of the
said distal end portion with the semiconductor crystal
{(27).

24. Semiconductor-crystal electronic component
obtained by means of the fabrication process according to
any one of Claims 15 and 18 to 21 and using, especially,
a frame according to any one of Claims 1 to 3, 6 to 5 and
11 to 13, and comprising a protective package surrounding
the junction region and two metal tabs forming the
external connection leads, one of which carries the
semiconductor crystal, at its end located in the package,
characterized in that the second tab (57) has, at its end
located in the package (19), a frame portion (8), of
elongate shape, which is cut ocut in the said tab (5’) and
is shaped by two separate 90° folding operations into a
connection lead in contact with the semiconductor crystal
(2°) at a distal end portion (9).

25. Electronic component according to (laim 24,
characterized in that the distance (d) between the two
90° folding regions (21 and 21’) is substantially
equivalent to the height of the semiconductor crystal
(27), the distal end portion (9) being in-contact with
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17, after formng the external connection |eads and Figures 18A and 18B
illustrate different ways of formng th@8said | eads; 10 - Figure
19 is a viewsimlar tg that in Figure 18, after marki ng( the protective
packages of tHE BBRES- IAGAt Of ERPATRITIPIURRT FatAd (3 ds by Bepag
arking or segeed pdoieddprojbic@ing 2@airt a Vi ewfsi g | aratert-Bahped Figure

15 19, after a second conformt k or test, especially carrjed out
hot. and . cPECHEGTING SERNCTHEPLIRGL CENFBNERI Y - ERRIRG; ot 8

perspective thewugth ahokkec{Xoni ecconpodantingbtai rechdacddvedi ngohtatle
second 5 bonding material (20) which provides electrical
connection and, at least partially, mechanical integrity

cof the said distal end portion (9) with the semiconductor
crystal (27).
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20 enbodi nent of the invention, show ng, transparently, the internal

el ements arranged inside the protective p#ckage, and - Figures 22A and 22B
afe views in elevation, on a different scale and in section, respectively
in a 25 | ongi tudi nal m d-plane an®BSTRACEY transverse plane indicated
by CGCin Figure 22A, of the el ectronig camqnent shown in Figure 21. As
shown in Figures 4 to 12 of the appended drawi ngs, the frane 1 for the
fabrication of sem - 30 conductor-crystal 2' electronic conponents 2

mai nl'y consists of at fgast EMP sheUBLMEabat §HS1 & D@+ Sbges bands 3 and 3

connected together, at regular intervals,
components, process for fabricating such

components and components thus obtained

The subject of the present invention is a frame
for the fabrication of electronic components, process for
fabricating such components and components thus obtained.

The frame on which are formed pairs of coplanar
tabs, each of which is produced as a single piece with a
structural side band and extends towards another
structural side band, without touching the other tab of
the pair in question, characterized in that the tabs (5
and 5’) of each pair are substantially aligned with each
other and in that, on the one hand, one of the tabs (5)
of each pair has a free end portion (§) forming an
accommodating support for the semiconductor . crystal (27)
and in that, on the other hand, the other tab (5’) of
each pair has, at its free end (7), a connecting frame
portion (8) which can be folded sc as to come into
contact with the semiconductor crystal (2’) and which
lies essentially within the volume defined by the planes
delimiting the longltudlnal edges of the said tabs (5,
57).

- Figure 6 -
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pi ece with one of the structural

each of which is nmade of a single 35
side bands 3 or 3' and extends towards the other of the said structural

by transverse segnents 4 between which are formed pairs of coplanar tabs 5,
si de bands 3’

5I1

i n question.
10 - 5 of each pair

one of the tabs 5 of each pair

t he 5 and

wi t hout touching the other tab of the pair
t
iy

I n accordance with the invention,

or 3,
are substantially aligned with each o

having a free end
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portion 6 form ng an accommodati ng support for the sem conductor crystal 2
and the other tab 5 of each 5 pair having, at its free end 7, a
connecting frane portion 8 which may be folded so as to cone into contact
with the sem conductor crystal 2' and essentially lying within the vol une
defined by the planes delimting the I27gt),£ udi nal edges of the said tabs 5,
5. 10 Thus, all the el enent&/f el ectrical connection of the
final electronic conponent 2 are incorporated into a single frane 1,

t hereby favouring precise assenbly and all owi ng conti nuous production, and
only two electrical junction points are defined in the said conponent 2. 15
In addition, since the tabs 5, 5'~rr§ire mutual |y
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aligned and hence there is no |lateral projecting part remaining after

fol ding the connecting frane portion 8, it wll be possible for the
protective package 19 to have a snaller overall size, especially a snaller
wi dth. 20 According to a first particul ar enbodi ment of the

I nvention, shown in Figures 4 and 5 of the appended draw ngs, the
connecting frane portion 8, of elongate Ehkﬂﬂlinear shape, is cut out in
the free end portion 7 of the corresponding tab 5, being integral with the
25 | atter via its end facing the other tab % the length of the said
frame portion 8 being such that, after nakixag= wa 90[err({Jfolds in the

| atter, one of which is at its end integﬂhfrwﬁihlthe cornesponding tab 5',
the free distal ALY




portion 9 of its end segnment 10 cones into contact with 30 t he

sem conductor crystal 2' fixed to the free end portion 6 of the other tab
5. Advant ageously, the two regions 21 and 21' of 90[err] folding of the
connecting frane portion 8 are spaced apart by a distance equivalent to the
hei ght of the 35 sem conductor crys ak é‘ I ncreased, as the case may be,
by the height of a domed projecty ng pé&r ] " fornmed on the face 9' of the
free distal portion 9 and com ng@into contact with the crystal 2'. By
virtue of this arrangenent, the Crystal 2' is
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mechanically held in place by the free distal portion 9, especially during
t he phase when the bonding material 2" fixing the said crystal 2' is
solidifying, on the corres- pondi ng accommodati ng support 6 of the tab 5. 5
According to a second preferred enbodi mrent of the invention, shown in
Figures 6 to 13 of the appended draw ngs, the connecting franme portion 8
consists of a preforned | ateral extensiﬁn/ﬁéving a substantially L- shaped
configuration and conposed of an end segnent 10 10 substantially parall el
to the longitudinal axes of the tabs 5, 5 in question and an internedi ate
| i nki ng segnent 11 which is substantially perben@?cﬁﬁar to the
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said | ongitudinal axes of the tabs 5, 5 1in question and is provided with a
weakened region 12 of preferred fold- 15 ing, the said extension 8
formng a |l ead for connection to the sem conductor crystal 2' placed on the
free end portion 6 of the other tab 5, after folding it at the said
weakened region 12. This weakened regi Qn ﬁ may be obtai ned by 20 cutting
two | ateral notches or a circular or o Ib orifice in the internmedi ate

| i nki ng segnent 11, these notches or this orifice being located close to

the free end portion 6 of the corresponding tab 5. It should be noted that
the two af orenenti one 5 alternative forns of<£he connecting frane
portion 8 nake
n nJ
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It possible to use the frane 1 according to the invention for the
production of el ectronic conponents according to the techni ques of the
prior art which were nmentioned previously, nanely that using a connection
wire of 30 preci ous netal and that using an added connecti on piece,
either by not folding the connecting fz?nﬁ portion 8 in the first

enbodi nent or by cutting off the later 1tension 8 in the second

enbodi ment, preferably at the weakened region 12. 35 In
accordance with one characteristic of the invention, shown nore
particularly in Figures 7, 8, 12A, 12B and 12C of the appended draw ngs,
the end segnent 10 of the extension 8.has two spaeed-apart—-bends or folds
13 : \\/l/ / T i




and 13" which have opposite orientations and are forned -12- in such a
way that that free distal portion 9 of the said end segnent 10 intended to
conme into contact with the sem conductor crystal 2', where appropriate, via
a possibly hol ed doned projecting part 9", and fornmed on 5 that face 9

of the portion 9 facing the crystal 2' lies,in a plane offset in a parallel
fashion with respect to the plane contai Biﬁaﬂthat portion 10' of the said
end segnment 10 which is proximal to the internediate |inking




segnent 11 and which is | ocated on the opposite side from 10 the two
folds 13 and 13'. Providing a doned projecting part 9", or a part having a
different projecting shape, added or produced by deform ng the
correspondi ng region of the free distal portion 9, allows precise
definition of the area or point 15 oféF?q act with the upper face of the
crystal 2', thereby substantially elimating poor connections, especially
in the case of crystals 2' having a "planar"” structure in which the area of
contact is small. The doned projecting part 9" y be provided with 20

one or nore holes for a fusible <todﬂﬁcti -Tgoﬁfact bondi ng material 20

to pass through. sl -
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According to a preferred alternative formof the invention, the free distal
portion 9 of the end segnent 10 is provided with a through hole 14 centred
with 25 respect to the area of contact 15 of the said portion 9 with the
sem conductor crystal 2', after folding the connecting franme portion 8.
Advant ageousl y, the through hole 14 aﬁﬁr s on that face 9' of the free
distal portion 9, facing the 30 sem én uctor crystal 2' after folding,
at a crater- shaped projecting structure 16, the annular wall 16" of which,
delimting the opening of the said hole 14, is proud of the surface of the
said face 9' of the distal portion 9 facing the sem conductor crystal 2
after
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3

9

deposi tion of
t he

at that face of the free distal

20 outside the area of contact 15,
i ntended to be turned towards the

20 and to avoid uni ntentional

hol e 14 may energe,

13 -

fol ding. For the purpose of facilitating the deposition of the fusible

fusi bl e conductive bonding nmateri al

conducti ve bondi ng nateri al
t hr ough

35

at the bottofhplla recess 17 such as a circul ar

2I1

portion 9 opposite the face 9
sem conduct or crystal

cup seating,

for exanpl e.
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5 The above arrangenents therefore make it possible to facilitate
the deposition of bonding nmaterial 20, to absorb any excess bondi ng
material 20 by capillary action and retention in the recess 17 and to
guarantee an area of contact 15 which i.siprecise and delimted in a well-

10 ~ defined aapfamacearaiaky raBRAcAE6R! bfakldoTRORTOUISGHPORERRANCL. The
crat er-shaped pFABRECAMJONt METHODEQRO6SHOH COMPORENTS ANDaCeMPONERWTSDy
def ormati on of the circunferen- 1PBEAANERI BEEREBY on surrounding the through

hole 14. 15 _ For the purpxxé?égRﬁ¥t%k@pteeing easy folding (using
Soorey docnan pal (B SN 1V RS He18 026! B8 14 oL o I (Y
fabrication of electronic components, egpecially
components of the type having a semiconductor crystal
5 connected to two metal tabs forming the comnnection leads,
and the subject of the invention is a frame for the
fabrication of such components, a fabrication procesa
employing such a frame and componenta obtained by this
process and by means, especially, of this frame.

10 Currently, there are mainly three techniques for
fabricating electronic components of the aforementioned
type, the characteristics of which techniques are
described hereinbelow.

The first fabrication technique employs a precut

15 metal tape {(or frame) comprising two continuocus structur-
ing side bands and tabs which extend between the sgaid
bands and arranged in pairs, in which each component of
each pair extends from one structuring side band towards
the opposite structuring band, the tabs of each pair

20 facing each other.

The said £rame is moved longitudinally in an
indexed manner so as to bring each pair of tabs level
with each of the fabrication stations.

The semiconductor crystal C is fixed on the end

25 of one of the tabs L1 and a separate connecting piece P
is added and fixed by bonding in order to provide the
electrical connection between the crystal € and the other
tab L2 (Figure 1).

The protective package B is then added by mould-

30 ing, and the tabs are cut off and the connection leads
configured by forming.

However, this fabrication technique ends up with
three internal connection points, greatly reducing the
reliability of the component, and requires complex

35 mounting equipment and slow production rates, resulting
in high'capital investment and high maintenance costas.

In addition, holding the tabs/crystal/connecting
piece assembly in plaée before solidification of the

This is the replacemant sheet
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after folding, the weakened region 12 of preferred folding, formed in the
I nternedi ate |inking segnent 11, 20 defines a line 12' of preferred
folding which is parallel to the axes of the corresponding tabs 5, 5 and
allows 180[err] folding of the said extension 8 until there is planar
contact between the folding portion 1T %of the internediate | i nki ng segnent
11 and the fggg?grrgg 7 ?%r:t.gf :‘?5 anc&géesgpnd! ng tab 5'. Ig a%c%rdance W th
one charact efT811 6o o the 1 nventTon PeEhoher i - AR % P88 “3RF 128 of
t he appendedfair awhbegsgquahityli stfantbed fhietaleenothenepper batigetibd dfs t he
o o e M IR MO AR £ S G S UEbig A0 o

reliably.

5 Furthermore, the low degree of precision of the

mounting operation limits or even prevents this technique

from being applied for the production of components of

the "planar" type or having a crystal provided with a

bump allowing prior mechanical orientation.

10 The second known fabrication technique, using a
frame 1identical to that employed in the first
aforementiocned technique, consisgts in fixing a semicon-~
ductor crystal C on the end of one of the tabs L1 of a
pair of tabs L1, L2, then in making a connection by means

15 of a wire ¥ of precious metal between the said crystal C
and the other tab L2, next in protecting the said con-
necting wire P by spraying a polymerizable powder M and
finally in adding the protective package B by moulding,
in cutting off the tabs L1, L2 and in configuring the

20 connection leads (Figure 2).

Nevertheless, this second fabrication technicque
requires expensive raw materials, also ends up with three
connection points and allows production only of
relatively low power components because of the limitation

25 in the permissible cross-section of the connection wires.

In addition, this technigque requires expensive
egquipment, only moderate production rates and
sophisticated techniques requiring highly qualified
maintenance persocunnel.

30 Furthermore, putting the protective layer of
polymerizable powder M in place is a tricky and critical
operation, on which the quality of the final component
depends directly, which operation runs the risk, by
spraying powder outside the region to be protected, of

35 damaging the mould used for moulding the package E.

The third fabrication technique c¢onsists in
making the junctions of the components by fastening
together, with interposition of semiconductor crystals C,
the ends of tabs L1 and L2 cut-off from two

Thia iz the serlacemant shest
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of the internediate |inking segnment 11 which cones into contact with the

free end 7 of the corresponding tab 5, after conpletely folding the
| ateral extension 8, is substantially identical to the height of the
ductor crystal 2'. Determ_ning the aforenmentioned distance d

sen con-

by preform ng the extension 8 and preci
said extension_8 QX nean§ of a surf,ace stop nmakes,it possible to result,
a reproduci biidependanpt Iz

10

15

20

25

30

35

35

ame portions arranged in such a way that
the said ends of the tabs Ll and L2 overlap in pairs, and
then in moulding the package B and forming the connection
leads.

This third technique also has many drawbacks.

Thus, it deoes not allow continuous fabrication,
the frame portions, of different gecmetries, necessarily
being short and not enabling them to be wound up into
rolls.

This asgsembly, using segments of limited lengthas,
requires, on the one hand, magazine-type-stacking and
storage devices and specific tools, excluding any flexi-
bility, and limits, on the other hand, the number of
components assembled simultanecusly, resulting in very
Jow production rates.

Moreover, the assembly of many separate pieces,
in the form of detached segments, reduces the precision
of the mounting operation and makes the operation of
overmoulding the package very random.

With a view to trying tc alleviate the afore-
mentioned drawbacks, a process has been proposed, for
example by document JP-A-62,035,549, for fabricating
semiconductor-crystal electronic components in which the
two metal tabs forming, for each component, on the one
hand, the pieces for holding the crystal and for inter-
nally connecting it and, on the other hand, the external
connection leads of the component are cut out from the
same frame.

This cutting-out is such that the said tabs are
arranged in pairs, in which each component extends from
a continuous gtructuring side band towarda the opposite
structuring band carrying the other tab, with provision
of portions opposite each other, for the components of
each pair, and with provision of a longitudinal shift
between them, each pair of tabs, of different lengths,
being separated from the adjacent pair by transverse tabs
connecting the two continuous structuring side bands.
The fabrication process described in this

document consista, after placing and féstening the
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reliable and precise manner, in the crystal 2' being held in place by

pi nching between the free distal portion 9 of the tab 5 or its projecting
part or structure 9" or 16 and the accommpdating support 6 of the tab 5,
guaran- 5 teeing that the said crystal 2' is mechanically prevented from
nnving,lespeﬁlally before the fixing and #ontacting conductive bondi ng
material 20 has solidjfied and before t rotective ka e 19 has_been
noul ded. In aéﬁ%ﬁ%ﬁﬂﬂﬂ¥4ﬁquqﬁﬁiﬁi%'a&h&E&cEEFFs??é ?ﬁFﬁ rtexr FaRri on,
and as shown aspetisidnally Figldfsg Gcltededd porflonf othehapmenged daBW Ngs,

the transverse se nent 14 have. f oot :shaped ex n5|ons 1 ee, end
portions 18 &f befésg Fﬁ?g the gg?ﬁn%n T2 HS FR5aS s %%é ?3 Bs
crystal the junction region subsequently being encapsu-

5 lated in a mass of insulating synthetic material.

However, this known fabrication proceass ends up
with components whose extermal connection leads are not
in alignment with each other and whose package, for a
given power, has a width which is increased because of

10 the side-by-side arrangement of the two metal tabs in
each component, which leads to an increase in the overall
size of each component and a non-standard arrangement of
the said leads, possibly resulting in it not being able
to be used on standard circuits or in circuit-fabrication

15 machines.

Furthermore, it is difficult to achieve, repro-
ducibly and at high production rates, great precision in
the diagonal folding carried out and optimum contact
conditions between the folded end and the semiconductor

20 crystal, therefore resulting in a significant amount of
scrap during conformity tests. ,

wWith a wview to trying to alleviate the
aforementioned drawbacks, it has Dbeen proposed,
especially in document EP;A—O,351,749, to employ a frame

25 in which the tabs are also grouped together in péirs, in
which each component extends from one continuocus struc-
tural side band towards the opposite structural band
carrying the other tab, with provision of facing struc-
turally bent portions for each pair of tabs and of a

30 longitudinal shift between the latter.

These two side bands are connected by ineclined
transverse tabs separating the various pairs from each
other and connected to the gaid side bands by narrower
parts.

35 The fabrication process conasists especially,
after depositing and fixing a semiconductor crystal on
the dbwnwardly folded free end of one of the two tabs, in
simultaneously performing two movements of the two side
bands relative to each other, one movément {in a

ThSisiherepMCemenisheet
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5, 5 /crystal

the protective package 19 added by noul di ng,

2" junction and which is occupied |later by 15 t he mass of

thus nmaking it possible to

hol d the el ectronic conponents 2 in place on the frame 1 and to retain them
there, after cutting off the tabs 5 and 5. Advantageously, each transverse
segnent 4 com 20 prises two foot-shapeltl extensions 18 spaced apart
each of its sides. In order to nmake best_use of the material of which
frane 1 is cofpesediond 2 et GB vith BIAREh ofenthey fapmedh ot whichng

i %aaer cderyiugi Ehbeﬁghlﬂconlihetb!’raﬂﬁyﬂﬁﬁfs sggpENt S
4 each have a portion 4 ffaile{amndt :gﬂygglte t ee ends oisthe

t heref ore of

10

15

20

25

30

35

a separate para ne, elow t ane compy
ing the tabs which are not provided wzth crystals and
having upwardly folded ends, and the other movement (in
the longitudinal direction of the frame) of which aligns
the two tabs of each pair.

Next, the first movement is reversed and the two
tabs of each pair are again in the same plane, the
crystal being pinched between the overlapping folded ends
of the said tabs.

Next, the package is moulded and the usual
conformity tests carried out.

Nevertheless, this fabrication process also has
a number of drawbacks.

Thus, the structural side bands must each have
perforations for index driving, and therefore an
increased width of material, as well as mechanical
properties sufficient for carrying out the two
aforementioned relative movements, which thus results in
a surplus of material which is not used within the
initial frame.

In addition, in the <case of continuous
fabrication by means of very long frames, stresses are
necessarily generated at the limits of the frame portion
subjected to the relative movements, possibly leading to
torgions in the starting frame, to misalignments during
asgembly of the tabs of eacdh pair and to stressing, for
example in the form of pulling, on the junctions between
tabs and crystal, just outside the region of relative
movements.

Finally, the tabs/crystal Jjunctions may be
subjected to possible elastic return forces or to
permanent-set forces which are consequent upon the two
relative movement: of the structural side bands and are
liable to break these junctions, this happening right at
the moulding of the protective package at least.

The object of the present invention is especially

to alleviate all the aforementioned drawbacks.
Tris b o
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tabs 5, 5, that region of the franme thus freed being used, at | east
partially, for the cutting-out of the folding |lateral extension 8 formng
t he connection | ead. 30 The subject of the present invention is
al so a process for fabricating sem conducgtor-crystal electronic conponents,
using a frame 1 consisting of at | east “t Ro “struct ur al | ongi t udi nal side
bands 3 and 3' connected to eggg?other ulqg I nterval s, hy. .transverse

, t re
segments 35  bet WetRC WATE h ¢t Bf 5§8I ARYEAACE S8 1P #2EHEE 135 ned,
each of whichiosgpreasiucessskbke sittiie pilece evnponemtof obtaistedictaral side

s 2 e FEBSERUSHS, BIS oL led T gy Shisc st b
frame, especially after cutting off and forming the
5 portions of the tab(s) intended to form the connection
leads of the component, so as to allow the support tape
carrying the finished and tested components to be wound
up again in the form of a reel.
An additional object of the invention is to
10 ensure precise reproducibility, at high production rates,
of the operations of assembling the conductive parts of
the component, to ensure reliability of the junctions
between the connection leads and the semiconductor
crystal and to provide a continuous fabrication process
15 requiring only limited investment in terms of equipment
and in machines, and resulting in reduced maintenance
costs.
To this end, the subject of the present invention
ig a frame for the fabrication of semiconductor-crystal
20 electronic components, which mainly consists of at least
two structural longitudinal side bands connected to each
other, at regular intervals, by transverse segments
between which are formed pairs of coplanar tabs, each of
which is produced as a single piece with one of the
25 structural side bands and extends towards the other of
the said structural side bands, without touching the
other tab of the pair in question, characterized in that
the tabs of each pair are substantially aligned with each
other and in that, on the one hand, one of the tabs of
30 each pair has a free end portion forming an accommodating
support for the semiconductor crystal and in that, on the
other hand, the other tab of each pair has, at its free
end, a connecting frame portion which can be folded so as
to come into contact with the semiconductor crystal and
35 which lies essentially within the volume defined by the
planes delimiting the longitudinal edges of the said

tabs.
The subject of the invention ia alsc a process
for fabricating semiconductor-crystal electronic compo-

T L.
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As shown in Figures 4, 5 6 and 9 to 20 of the appended draw ngs, the said
process essentially consists in providing a long frame 1 as described

her ei nbel ow and in noving it longitudinally in indexed steps during which 5
at least the follow ng operations are caryied out, in succession, at each
pair of tabs 5, 5 : - placing the sem condutt or crystal 2' on a matched

accommodati ng support 6 located at the portion Qf the free end of the first
tab 5; 10 nents, using cﬁ*nﬁr%{mFrﬁﬁEsBBF#f‘gno . A bat gf?h3{=ﬁ‘é°’

tural longitudinal side bands connected to each other, at
regqular intervals, by tranaverse segments between which
pairs of coplanar tabs are formed, each of which is
5 produced as a single piece with one of the structural
side bands and extends towards the other of the said
structural side bands, without touching the other tab of
the pair in question, characterized in that it essen-
tially consists in providing a long frame as mentioned

10 hereinabove and in moving it longitudinally in indexed
steps during which at least the following operationa are
carried out, in succession, at each pair of tabs:

- placing the semiconductor crystal on a matched
accommodating support located at the portion of the free

15 end of the first tab;

- folding a frame portion, integral with the free
end of the second tab, and connecting this frame portion
to the semiconductor crystal;

- moulding a protective package around the region

20 of the tabs/crystal junction;

- cutting off the two tabs and cutting and
forming the external connection leads;

- measurement test{s) and ejection of the defec-
tive components.

25 Finally, the present invention also relates to
electronic components obtained by means of the afore-
mentioned fabrication process and by using a frame as
described hereinabove.

The invention will be easier to understand by

30 virtue of the description hereinbelow which relates to
preferred embodiments given by way of non-limiting
examples and explained with reference to the appended
diagrammatic drawings, in which:

- Figure 4 is a plan view of part of a frame

35 according to a first embodiment of the invention;

- Pigure 5 is a view, in side elevation and in
partial section, of an electronic component obtained
using the frame shown in Figure 4;

- Figure 6 is a plan view of part of a frame
This is the replacement sheet
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free end 7 of the second tab 5, and connecting this franme portion to the
sem conductor crystal 2'; - noulding a protective package 19 around the
region of the tabs 5, 5 /crystal 2' junction; 15 - cutting off
the two tabs 5 and 5° and cutting and form ng the external connection

| eads; - measurenent test(s) and ejecti-of of the defec- tive conponents 2.
According to a first alternative formof the 20 I nvention, shown in

Fi gures 6 andd@cendingototnesappeddenbadinenlsof t Hee finygntpani on 8 of the

second tab 5' con- si stﬁig.gggor-;e {9 di NGatr£i{1aa | 2tewaloeXde@ifGadent he
Form of “an L’scca(\){]é]egtfecjpabxyttgg %ndta% ggg %etgnfgé %t]:egg .rf]egctension
s
forming part of that part of the frame shown in Figure 6;
5 - Figure B is a view, in side elevation and in
section along A-A, of the extension shown in Figure 7;

- Figure 9 is a plan view, on a different scale,
of that part of the frame shown in Figure 6, after
depositing the bonding material for fixing the semicon-

10 ductor crystal;

- Figure 10 is a view similar to that in Figure
9, after putting the semiconductor crystal in place;

- Figure 11 is a view similar to that in Figure
10, after the first folding of the L-shaped lateral

15 extension through 90° and Figure 11A is a view, on a
different scale and in front elevation, of the detail Z
.in Figure 11;

- Pigure 12 is a view similar to that in Figure
11, after complete folding of the L-shaped lateral

20 extension, Figure 12A is a view, on a different scale and
in perspective, of the detail Y in Figure 12, Figure 12B
is a view in side elevation of the detail shown in Figure
12A and Figure 12C is a plan view of the detail shown in
Figure 12A4;

25 - FPigure 13 is a view similar to that in Figure
12, after depositing the conductive fusible contact
bonding material in the through hole in the distal
contact portion of the extension forming the connection
lead and Figure 13A is a view on a different scale, in

30 front elevation and partially in section along B-B, of
the detail X in Figure 13;

- Figure 14 is a view similar to that in Figure
13, after moulding of the protective packages and of the
intercalary studs, and Figure 14A is a view in front

35 elevation of that part of the frame shown in Figure 14;

- Pigure 15 is a view similar to that in Figure
14, after removal, for example by ejection, of the

intercalary studs;
- Figure 16 is a view similar to that in Figure
Thes it CwoVauemant sheet
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the base of the L to the said second tab 5 and the 25 segnment 10 form ng
the other branch of the L, of which |ateral extension extends parallel to
the said tabs 5, 5', with a free distal portion 9 |ocated opposite the
accommodati ng support 6 of the first tab 5 but in a plane which is
in a parallel fashion with respect 30 = fo"the plane containing the said

tabs 5 and 5
one hand, at

, the folding of the said extension 8 taking place, o

15 weideate FHtEgish aBE obbhe nkakegARAt C‘iit%‘aﬁmﬁﬂ‘g ereepRe

of f set

t he
of the

L and al ong ad@ldividd i1eadks parallel to the |ongitudinal axes of the

tabs 5 and 5'

and bei ng .35 exi ended, on the her, ha until,,the foldin
part 11' of the said sEéFFRIf® f rn*igatﬂba%agtgﬁﬁafh%oLQgéﬁeéni%ﬁgure °

10

15

20

25

30

35

16, after a first conformity check or test and ejection
of defective components;

- Figure 18 is a view similar to that in Figure
17, after forming the external connection leads and
Figures 18A and 18B illustrate different ways of forming
the said leads;

- Figure 19 is a view similar to that in Figure
18, after marking the protective packages of the compo-
nents, especially laser marking, pressure-pad marking or
screen printing:;

- FPigure 20 is a view similar to that in Figure
19, after a second conformity check or test, especially
carried out |hot, and ejection of the defective
components;

- Pigure 21 is a perspective view of an
electronic component obtained according to the second
embodiment of the invention, showing, transparently, the
internal elements arranged inside the protective package,
and

- Figures 22A and 22B are views in elevation, on
a different ‘scale and in section, respectively in a
longitudinal mid-plane and in a transverse plane
indicated by C-C in Figure 22A, of the electronic
component shown in Figure 21.

As shown in Figures 4 to 12 of the appended
drawings, the frame 1 for the fabrication of semi-
conductor-crystal 2’ electronic components 2 mainly
consists of at least two structural longitudinal side
bands 3 and 3’ connected together, at regular intervals,
by transverse segments 4 between which are formed pairs
of coplanar tabs 5, 5, each of which is made of a single
L lece with one of the structural side bands 3 or 3/ and
extends towards the other of the said structural side
bands 3’ or 3, without touching the other tab of the pair

in question.
In accordance with the invention, the tabs 5 and

Te - . . YL
SN



contact with the free end 7 of the second tab 5 . The L-shaped extension 8
Is folded by nmeans of a first 90[err] folding novenent at the weakened
region 12, - 16 - followed by a second 90 fol ding novenent at this
region, resulting in a folding part 11' of the segnment 11 form ng the base
of the L being folded down conpletely ég&9n§t the surface of the free end 7
of the second_t

5 Db d f ol t
to be d|V|ded5|nﬂ5?aFﬁc sPa?%Q $fsg$ ?8F§Fﬁ39 n 1" JBY e

other, one of the tabs 5 of each pair havxng a freae end
portion 6 forming an accommedating support for the
gemiconductor crystal 2’ and the other tab 5’ of each

5 pair having, at its free end 7, a connecting frame
portion 8 which may be folded so as to come into contact
with the semiconductor crystal 2’ and essentially lying
within the volume defined by the planes delimiting the
longitudinal edges of the said tabs 5, 5‘.

ic Thus, all the elements for electrical connection
cf the final electronic component 2 are incorporated into
a single frame 1, thereby favouring precise assembly and
allowing continuous production, and only two electrical
junction points are defined in the said component 2.

15 In addition, since the tabs 5, 5’ are mutually
aligned and hence there is no lateral projecting part
remaining after folding the comnnecting frame portion 8,
it will be possible for the protective package 19 to have
a smaller overall size, especially a smaller width.

20 According to a first particular embodiment of the
invention, shown in Figures 4 and 5 of the appended
drawings, the connecting frame portion 8, of elongate
rectilinear shape, is cut out in the free end portion 7
of the corresponding tab 5’, being integral with the

25 latter via its end facing the other tab 5, the length of
the said frame portion 8 being such that, after making
two 80° folds in the latter, cone of which is at its end
integral with the corresponding tab 57, the free distal
portion 9 of its end segment 10 comes into contact with

30 the semiconductor crystal 2¢ fixed to the free end
portion 6 of the other tab 5.

Advantageously, the two regions 21 and 21 of 90°
folding of the connecting frame portion 8 are spaced
apart by a distance equivalent to the height of the

35 semiconductor crystal 2/ increased, as the case may be,
by the height of a domed projecting parxrt 3" formed on the
face 9' of the free distal portion 9 and coming into
contact with the crystal 2/,

By virtue of this arrangement, the crystal 2’ is
This is the replacement sheet
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(Figures 11 and 12). According to a second alternative formof the

I nvention, shown in Figures 4 and 5 of the appended 10 drawi ngs, the
connecting frane portion 8, cut out in the free end portion 7 of the second
tab 5 and having an elongate rectilinear  shape, is folded firstly through
90[err] at its end integral with the s'aljdlsecond tab 5' and a second tinme
through 90 in the dII’eCtICil the irst. ta vy f.ol di_ng

regi ons bei ngraghatf Eblgflauﬂlfé AT PE e?/a"i'reefﬁ dt15' e%’é— SF the
sem conduct ore,ﬁ;é@iﬁllﬁ dtﬂzﬂthc_:j hehé epigd Sle Ofhddh eclenibebridiage madretdianl & "bei ng

such t hat th:aqﬁ%&g% rgetcgla\b%”t'm?:a% 25 gr Oggfidi?ylx?é the it I es-

oper at i ons,
ponding accommodating support 6 of the tab 5.

5 According to a second preferred embodiment of the
invention, shown in Figures 6 to 13 of the appended
drawings, the connecting frame portion 8 consists of a
preformed lateral extension having a substantially L-
shaped configuration and composed of an end segment 10

10 substantially parallel to the longitudinal axes of the
tabs 5, 5’ in question and an intermediate linking
segment 11 which is substantially perpendicular to the
said longitudinal axes of the tabs 5, 5’ in question and
is provided with a weakened region 12 of preferred fold-

15 ing, the said extension 8 forming a lead for connection
to the semiconductor crystal 2’ placed on the free end
portion 6 of the other tab 5, after folding it at the
said weakened region 12.

This weakened region 12 may be obtained by

20 cutting two lateral notches or a circular or oblong
orifice in the intermediate linking segment 11, these
notches or this orifice being located close toc the free
end portion 6 of the corresponding tab 5.

It should be noted that the two aforementioned

25 alternative forms of the connecting frame portioﬁ 8 make
it possible to use the frame 1 accoxrding to the invention
for the production of electronic components according to
the techniques of the prior art which were mentioned
previously, namely that using a connection wire of

30 preciocus metal and that using an added connection piece,
either by not folding the connecting frame portion 8 in
the first embodiment or by cutting off the lateral
extension 8 in the second embodiment, preferably at the
weakened region 12.

35 In accordance with one characteristic of the
invention, shown more particularly in Figurea 7, 8, 12A,
12B and 12C of the appended drawings, the end segment 10
of the extension 8 has two spaced-apart bends or folds 13

and 13’ which have opposite orientations and are formed

~ .
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20 sem conductor crystal 2'. As shown in Figures 5, 13, 22A and 22B of
t he appended draw ngs, the connection of the sem conductor crystal 2' to
the second tab 5 is brought about, after folding the frane portion 8, by
mechani cal contact with 25 a projectjng;pgrt 9" or 16 of the free distal
portion 9 and by placing sonme conductiv usi bl e bondi ng material between

the latter and,t VN chaOHk 'fsyegcahgg?@ 5999985'9'% L&&'s%i@nd' ng

material 20 in at rough hole 14 made in t ree distal portion 9
energi ng on tend segmephcd 0 inkenrged| fot omghi B sSCPRERAY t"ﬁéhsaﬁhda

crystal 2' atgdngoimahdESt eCEIPPLRAI 12 0] SiHd Urfpirog¥ift &) atlla Shaped
prOJeCtlng[xgéségbfgrgg géed%gedmyéggectfng part 9", and formed on
5 that face 9’ of the portion 9 facing the crystal 2’ lies
in a plane offset in a parallel fashion with respect to
the plane containing that portion 10 of the said end
segment 10 which is proximal to the intermediate linking
segment 11 and which is located on the opposite side from
10 .the two folds 13 and 13’.

Providing a domed projecting part 3", or a part
having a different projecting shape, added or produced by
deforming the corresponding regiomn of the free digtal
portion 9, allows precise definition of the area or point

15 of contact with the upper face of the crystal 2‘, thereby
substantially eliminating poor connectionsa, especially in
the case of crystals 2‘ having a "planar® structure in
which the area of contact is small.

The domed projecting part 9" may be provided with

20 one or more holes for a fusible conductive contact
bonding material 20 to pass through.

According to a preferred alternative form of the
invention, the free distal portion 9 of the end segment
10 4is provided with a through hole 14 centred with

25 respect to the area of contact 15 of the said portion 9
with the semiconductor crystal 2‘, after folding the
connecting frame portion 8.

Advantageously, the through hole 14 emerges on
that face 9’ of the free distal portion 3, facing the

30 semiconductor crystal 2’ after folding, at a crater-
shaped projecting structure 16, the annular wall 16’ of
which, delimiting the opening of the said hole 14, is
proud of the surface of the said face 9’ of the diatal
portion 9 facing the semiconductor crystal 2°' after

35 folding.

For the purpcse of facilitating the deposition of
the fusible conductive bonding material 20 and to avoid
unintentional deposition of fusible conductive bonding

material 20 outside the area of contact 15, the through

-~ - .
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mechani cal contact with the said crystal 2' after folding the connecting
frame portion 8. 35 According to another characteristic of
the invention, the substance formng the protective package 19 is al so

nmoul ded around the free ends 18 of the fgot- shaped extensions 18 which
extend fromand are integral with the trafdsverse segments 14, the defective

nents ahi ch | BO3Ef i BAY (b Bfic 1iTk Berledt (Fie fres ATEEGLCOTPO
portion 9 opposite the face 9’ intended to be turned
towards the semiconductor crystal 2, at the bottom of a
recess 17 such as a circular cup seating, for example.

5 The above arrangements therefore make it poasible
to facilitate the deposition of bonding material 20, to
absorb any excess bonding material 20 by capillary action
and retention in the recess 17 and to guarantee an area
of contact 15 which is precise and delimited in a well-

10 defined and accurately and identically reproducible
manner.

The crater-shaped projecting structure 16 and the
recess 17 are formed by deformation of the circumferen-
tial annular region surrounding the through hole 14.

15 For the purpose of guaranteeing easy folding
(using simple mechanical operations) and precise
orientation of the end segment 10 of the extension 8
after folding, the weakened region 12 of preferred
folding, formed in the intermediate linking segment 11,

20 defines a line 12’ of preferred folding which is parallel
to the axes of the corresponding tabs 5, 5’ and allows
180° folding of the said extension 8 until there is
planar contact between the folding portion 11’ of the
intermediate linking segment 11 and the free end 7 of the

25 corresponding tab 5.

In accordance with one characteristic of the
invention, shown in Figures 6 to 8 and 12B of the
appended drawings, the distance d between the upper edge
16" of the annular wall 16’ of the crater-shaped project-

30 ing structure 16 and that face of the folding portion 11’
of the intermediate linking segment 11 which comes into
contact with the free end 7 of the corresponding tab 57,
after completely folding the lateral extension 8, is
substantially identical to the height of the semicon-

35 ductor crystal 27.

Determining the aforementioned distance d by

preforming the extension 8 and precisely limiting the

folding of the said extension 8 by means of a surface

stop makes it possible to result, in a reproducible,
This is the replacement sheet
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package 19 and the foot-shaped extensions 18. By virtue of this
arrangenent, the frame 1 nay be 5 unwound froma reel and, after
produci ng and marki ng the el ectronic conponents 2 and checki ng and ej ecting
the defective conponents 2, the said fragg 1 carrying the viable final
components 2 held in place by the extensions 18 may be wound up again into

areel. 10 F ecgri - hack t ma
be carried oufe%%agéﬁpg%énﬁéggiﬁ%f%%%g%%'6%%p ete!é |§§]2te eg%goﬁﬁggtioﬁ
| eads in thénabiyceghy pirching hatweeerl thwrfiras idm Hadagorfapnbd ¢Hr ned

while the conpges RGB! $/2 A & tH iddofRIidd lACCPNgtPEEEAEEIL, oMigh 15

ensures that they are transferred unifor ¥, cont i nuousl
and” the accommodating support 6 of the t

5 teeing that the said crystal 2' is mechanically prevented

gé 5, guaran-

from moving, especially before the fixing and contacting
conductive bonding material 20 has solidified and before
the protective package 19 has been moulded.

In accordance with another characteristic of the

10 invention, and as shown especially in Figures 6 and 14 to
20 of the appended drawings, the transverse segments 14
have focot-shaped extensions 18, the free end portions 18’
of which project into the volume which surrounds the tabs
5, 5'/crystal 2’ junction and which is occupied later by
15 the mass of the protective package 19 added by moulding,
thus making it possible to hold the electrpnic components
2 in place on the frame 1 and to retain them there, after
cutting off the tabs 5 and 5‘.
Advantageously, each transverse segment 4 com-
20 prises two foot-shaped extensions 18 spaced apart on each
of its sides.

In order to make best use of the material of
which the frame 1 is composed and to end up with a high
density of tabs 5, 5’ and therefore of components 2 per

25 unit length, the transverse segments 4 each have a
portion 4’ of smaller width opposite the free ends of the
tabs 5, 5/, that region of the f£rame thus freed being
used, at least partially, for the cutting-out of the
folding lateral extension 8 forming the connection lead.

36 The subject of the present invention is also a
process for fabricating semiconductor-crystal electronic
components, using a frame 1 consisting of at least two
structural longitudinal side bands 3 and 3’ connected to

' each other, at regular intervals, by transverse segments

35 between which pairs of coplanar tabs 5 and 5’ are
formed, each of which is produced as a single piece with
one of the structural side bands and extends towards the
other of the sald structural side bands, without touchling

the other tab of the pair in question,.
o roieaceTien! sheet
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and in large nunbers, as well as ensuring that they are held in place in an

ori ented manner throughout al

conponents 2. In addition, since the frame 1 serves as a 20 support

during al

sinmplified or even elimnated. The fabr
the invention nay congist, mre_precisely, of _the follqw ng_steps: .25
- unwi ndi ng and transP&r PPRY® gf/1 iFg'géSfe(ﬁ/i?/‘i Ny’ F‘Pgmg F°a dégr‘?tb"ed
: esppendbdydrawpngsi ngheasasd oproabssSeanentlal hedralietd  of
whi ch are proyj ded.ut 8o &f PEARdel BheT 2l 2 £X58B5L PDSa Su bl b 1ISAKENET

previ ously,

10

15

20

25

30

35

afion process according

in moving it longitudinally in indexed steps during which
at least the following operations are carried out, in
guccession, at each pair of tabs 5, 5':

-~ placing the semiconductor crystal 2’ on a
matched accommodating support 6 located at the portion of
the free end of the first tab 5;

- folding a frame portion 8, integral with the
free end 7 of the second tab 5’, and connecting this
frame portion to the semiconductor crystal 2/;

- moulding a protective package 19 around the
region of the tabs 5, 5'/crystal 2/ junction;

- cutting off the two tabs 5 and 5’ and cutting
and forming the external connection leads;

- measurement test(s) and ejection of the defec-
tive components 2.

According to a first alternative form of the
invention, shown in Figures 6 and 9 to 12 of the appended
drawings, the frame portion 8 of the second tab 5’ con-
sists, before folding, of a lateral extension in the form
of an L, connected by the end of the segment 11 forming
the base of the L to the said second tab 5’ and the
segment 10 forming the other branch of the L., of which
lateral extension extends parallel to the said tabs 5,
5/, with a free distal portion 8% located opposite the
accommodating support 6 of the first tab 5, but in a
plane which is offset in a parallel fashion with respect
te the plane containing the said tabs 5 and 57, the
folding of the said extension 8 taking place, on the one
hand, at a weakened region 12 of the segment 11 forming
the base of the L and along a folding line 12’ parallel
to the longitudinal axes of the tabs 5 and 5’ and being
extended, on the other hand, until the folding part 11’
of the sald segment forming the base of the L comes into
contact with the free end 7 of the second tab 5°,

| The L-shaped extension 8 is folded by means of a
firat 90° folding movement at the weakened region 12,

T
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.
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regions 12 of preferred folding (Figure 6); 30 - depositing a
defined quantity of conductive bonding material 2" on the free end portion
6 of the tabs 5 (Figure 9); - depositing a preoriented sem conduct or
crystal 2' (for exanple provided with a shgﬁ or with a doned 35 surface
at one of its functional faces) on the comductive bonding material 2"

{hr ough 0 (i GAHacHER BY RoPAFERGS B | ERLPLIS SReHRATth 4 (OUGRILEDE or r]
resulting in a folding part 11’ of the segment 11 forming
the base of the L being folded down completely against
the surface of the free end 7 of the second tab §’, it

5 being possible for this second folding movement to be
divided intc at least two partial folding wmovements
(Figures 11 and 12).
According to a second alternative form of the
invention, shown in Figures 4 and 5 of the appended
10 drawings, the connecting frame portion 8, cut out in the
free end portion 7 of the secend tab 5° and having an
elongate rectilinear shape, is folded firgtly through 90°
at its end integral with the said second tab 5’ and a
second time through 90° in the direction of the first tab
15 5, the two folding regions being spaced apart by a
distance equivalent to the height of the semiconductor
crystal 2’ and the length of the sgsaid frame portion 8
being such that the free distal portion 9 is brought,
after the folding operations, into contact with the
20 semiconductor crystal 27.

As shown in Figures 5, 13, 22A and 22B of the
appended drawings, the connection of the sgemiconductor
crystal 2’ to the second tab 5’ is brought about, after
folding the frame portion 8, by mechanical contact with

25 a projecting part 9" or 16 of the free distal portion 9
and by placing some conductive fusible bonding material
between the latter and the crystal 2’ or by injecting a
conductive fusible bonding material 20 in a through hole
14 made in the free distal portion 9 and emerging on that

30 face 9’ of the latter which is facing the said crystal 2’
at a domed projecting part or structure 9" or a crater-
shaped projecting part or structure 16, which is in
mechanical contact with the said crystal 2’ after folding
the connecting frame portion 8.

35 According to another -“haracteriatic of the
invention, the substance forming the protective package
19 is also moulded around the free ends 18’ of the foot-
shaped extensions 18 which extend from and are integral

with the transverse segments 14, the defective components
This is the replacement sheet
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- 18 - this folding being limted by the folding portion 11' of the

I nternmedi ate |inking segnent 11 com ng up agai nst the surface stop on the
free end 7 of the tab 5° (Figure 12); - putting fusible conductive bonding
material 20 5 in place at the area of extension 8/ crystal 2' contact, for
exanpl e by depositing it in a through hol'e 14 enmerg- ing at a projecting
structure or pan " .0 e dist.al i o] sion 8
(Figures 13 a%d Hril g éé)&@t&ﬁ EQ 2 -rpq%&%gzifyﬁ’ﬁ%%‘ﬁggbgﬁd%ﬁégﬁa?ér gl- 20; -
moul di ng t he predttac whiclpabk agjef bchenuntot hseak the link between the

package 19 and the foot-shaped extensions 18.
By virtue of this arrangement, the frame 1 may be
5 unwound from a reel and, after producing and marking the
electronic components 2 and checking and ejecting the
defective components 2, the said frame 1 carrying the
viable final components 2 held in place by the extensions
18 may be wound up again into a reel.

10 Furthermore, the electrical-type checks or tests
may be carried out on components 2 which are completely
isolated (conmection leads in the air) and the two
external connection leads may be formed while the compo-~
nents 2 are still held in place on the frame 1, which

15 ensures that they are transferred uniformly, continuocusly
and in large numbers, as well as ensuring that they are
held in place in an oriented manner throughout all the
operations of fabrication of the said components 2.

In addition, since the frame 1 serves as a

20 gupport during all the fabrication operations, transfer
onto equipment is greatly simplified or even eliminated.

The fabrication process according to the
invention may consist, more precisely, of the following
gteps:

25 - - unwinding and transferring, by index driving,
a frame 1 as described previously, especially comprising
pairs of tabs 5 and 5’, the tabs 5’ of which are provided
with preformed lateral extensions 8 having weakened
regions 12 of preferred folding (Figure §);

30 - depositing a defined quantity of conductive
bonding material 2" on the free end portion 6 of the tabs
5 (Figure 39);

- depositing a preoriented semicon&uctor crystal
2’ ({(for example provided with a stop or with a domed
35 surface at one of its functional faces) on the co: ductive
bonding material 2" (Figure 10);
- folding the lateral extension 8 at the weakened
region 12 through 90° (Figure 11);
- folding the lateral extension 8 Ehrough 180°,
TEos s replacement sheet
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sem conductor junction and around the ends 18 of the extensions 18
emanating fromthe transverse segnents 4, and noulding the intercalary
gures 14 and 15 14a); - tinning those portions of the tabs 5
and 5 which are not included in the prg%ectlve package 19; - renoving the

studs 22 (Fi

i ntercal ary
t he connectl
testing,

substandard

i0

15

20

25

30

35

stu?s 22 by ejecting them (Figure 15); 20 - cutting
e Fi 16
y SR B TR Oy, R g e U R o b

thef enmw@e@h@t@ohne}swgnseﬂaét(ﬂ fARingup against the
surface stop on the free end 7 of the tab 5’ (Figure 12);

- putting fusible conductive bonding material 20
in place at the area of extension 8/crystal 2’ contact,
for example by depositing it in a through hole 14 emerg-
ing at a projecting structure or part 3" or 16 of the
free distal portion 9 of the extension 8 (Figures 13 and
13a);

- solidifying the bonding material 20;

- moulding the protective package 19 arcund the
semiconductor junction and arxound the ends 18’ of the
extensions 18 emanating from the transverse segments 4,
and moulding the intercalary studs 22 (Figures 14 and
1l4a);

~ tinning those portions of the tabs 5 and 57
which are not included in the protective package 19;

- removing the intercalary studs 22 by ejecting
them (FPigure 15);

- cutting the connection leads and then cutting
off the tabs 5 and 5’ (Figure 16);

- testing, by electrical measurement, and eject-
ing components which are substandard;

- forming the connection leads (Figure 18);

- marking the components 2 remaining, with regard
to the reference of the component and 4its polarity
(Figure 19);

- hot behaviour testing and ejecting of the
substandard components 2 (Figure 20);

- packaging the frame 1 with the viable compo-
nents remaining, followed by reeling it up and then
stbring or dispatching it.

Among the advantages of the aforementioned
process, mainly resulting from the particular features of
the frame 1 as described hereinabove, mention may especi-
ally be made of the possibility of using this frame 1 for
the fabrication of components using conventional tech-
niques (by cutting the lateral extension 8 at its folding
line), the possibility of using crystals 2* in loose form

T S L U
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25 - marking the conponents 2 remaining, with regard to the
reference of the conponent and its polarity (Figure 19); - hot behavi our
testing and ejecting of the substandard conponents 2 (Figure 20); 30

- packaging the frame 1 with the viable ¢conpo- nents remai ning, followed by
reeling it up and then storing or dispat ¢hi ng it. Among the advantages of

e afor ement oneg oLooass, TaLTLpabeadl Lnd, oM ARe RECH! Sib el Leghur o2
made of the pessi bhki tgomieatsiss t hiefofeamaoltliibngt hehé alpaickaigeon bhe
conponents us&@%dﬁ%@f%&ié¥“ﬂh§(§¥kduct (components) in the form of a
continuous tape and with great flexibility, the easy
5 storage and manipulation of the components and of the
initial tape in the form of rolls, the possibility of
using inexpensive mounting, transferring and sorting
equipment, at high production rates, using conventional
technologies, the maintenance of which equipment may be

10 provided by conventionally trained technicians.

The subject of the present invention is also a
semiconductor-crystal electronic component, obtained by
means of the fabrication process as described hereinabove
and using, especially, an abovementioned £frame 1, and

15 egssentially composed of a protective package 19 surround-
ing the semiconductor junction region and of two metal
tabs 5, 5’ forming the external connection leads, one of
which carries the semiconductor crystal 27, at its end
located in the package 19, characterized in that the

20 second tab 5’ has, at its end located in the protective
package 19, an extension 8 which is preformed, made as
one piece with the said tab 5’, and is folded by la-
terally folding it down =20 as to come into contact with
the semiconductor crystal 2.

25 Advantageously, the preformed extension 8 has a
general shape of an L with an intermediate linking
segment 11 folded on itself and a doubly bent end segment
10, the distal end portion 9 of which is in contact with
the upper face of the semiconductor crystal 2’, this

30 possibly having a domed shape, by means of a domed or
projecting part 9" or of a crater-shaped projecting
structure 16 forming the opening of a through hole 14
accommedating a conductive contact bonding material 20
which provides electrical connection and, at least

35 .artially, mechanical integrity of the said distal end
portion with the semiconductor crystal 27.

Finally, the subject of the present invention is,
in addition, a semiconductor-crystal electropic compenent

1, obtained by means of the fabrication process described
Ttis is the replacement sheet
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niques (by cutting the lateral extension 8 at its folding line), the
possibility of using crystals 2' in |oose form - 19 - or using film the
absence of requiring prior protection of the connections before noul di ng

t he package, the production of the product (conponents) in the formof a
continuous tape and with great flexibility, the easy 5 storage and
mani pul ati on of the conponents and of the initial tape in the form of

rolls, the possibility of using inexpensiove- nounting, transferring and

sorting
hereinabove, as an alternative form, and using, especial-

ly, a frame 1 as described previously, and comprising a

protective package 19 surrounding the junction region and

two metal tabs 5 and 5’ forming the extermal connection

5 leads, one of which carries the semiconductor crystal 27,

at its end located in the package 1%, characterized in

that the second tab 5’ has, at its end located in the

package 19, a frame portion 8, of elongate shape, which

is cut out in the said tab 8§’ and is shaped by two

10 separate 90° folding operations into a connection lead in

contact with the semiconductor crystal 2° at a distal end

portion 9 (Figures 4 and 5}).

As shown in Figure 5, the distance d between the

two 90° folding regions 21 and 21’ is substantially

15 equivalent to the height of the semiconductor crystal 27,

the distal end portion 9 being in contact with the upper

face of the semiconductor crystal 2’ by means of a domed

projecting part of a crater-shaped projecting

structure 16 forming the opening of a through hole 14

20 accommodating a conductive contact bonding material 20

which provides electrical connection and, at Ileast

partially, mechanical integrity of the said distal end
portion 9 with the semiconductor crystal 27.

Of course, the invention is not limited to the

25  embodiments described and shown in the appended drawings.

Modifications remain possible, especially from the point

of view of the construction of the various elements or by

substitution of technical equivalents, without thereby

departing from the protective scope of the invention.

Troson s ruplacemient sheet
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equi prent, at high production rates, using conventiondllriectiivlsogiiess thesg

mai nt enance of which equi pnent may be 10 provi ded, B conventionally

sen conduct o
fabrication
abovenenti on

trai ned techmiSHeamas BebhBepbatsi ect of the present | %\gp

TR e nereercitnc“ans

bﬂ]“‘rr)eansP BFd ¢4
Rp‘“ n@dHech ity y

I amne and 15 essent lfn\é corrp@éﬁ

|l ’ln n Ia.l_élb ...... o e d

an pa‘ggd
DYy pl"bﬁ*é‘é{%%é“ paged o

package 19 surround- ing the sem conductor juncti on Tegrom andof [mvﬁ‘ef—a+—J

tabs 5, 5 formng the external connection |eads, one of which carries the

sem conductor qcrystal g2l At d s ed I?:a%txqq, aornheogacgaggcggductor,

characterized”in that the 20 second

pr ot ect ive

10

15
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35

crystal electronic components, which mainly consists of
at least two structural longitudinal side bands connected
to each other, at regular intervals, by transverse
segments between which are formed pairs of coplanar tabs,
each of which is produced as a single piece with one of
the structural side bands and extends towards the other
of the said structural side bands, without touching the
other tab of the pair in question, characterized in that
the tabs (5 and 5’) of each pair are substantially
aligned with each other and in that, on the one hand, one
of the tabs (5) of each pair has a free end portiomn (6)
forming an accommodating support for the semiconductor
crystal {(27) and in that, on the other hand, the other
tab (5’) of each pair has, at its free end (7), a con-
necting frame portion (8) which can be folded so as to
come into contact with the semiconductor crystal (27) and
which lies essentially within the volume defined by the
planes delimiting the longitudinal edges of the said tabs
(5, 5').

2. Frame according to Claim 1, characterized in that
the connecting frame portion (8), of elongate rectilinear
shape, is cut out in the free end portion (7) of the
corresponding tab (5’), being integral with the latter
via its end facing the other tab (5), the length of the
said frame portion (8) being such that, after making two
90° folds in the latter, one of which is at its end
integral with the corresponding tab (5’), the free distal
portion (9) of its end segment (10) comes into contact
with the semiconductor crystal (27) fixed to the free end
portion (6) of the other tab (5).

3. Frame according to Claim 2, characterized in that
the two regions (21 and 21°) of 90° folding of the
connecting frame portion (8} are spaced apart by a
distance equivalent to the height of the semiconductor
crystal (2’) increased, as the case may be, by the height
of a domed projecting part (9") formed on the face (9°)

_9'_ - *ag
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package 19, an extension 8 which is prefornmed, nade as onepypyLeqe W Lh tgged
A

said tab 5, and is folded by la- terally folding it down lulmmﬂf,

into contact with the sem conductor crystal 2'. 25 ﬂ
Advant ageousl y, the prefornmed extension 8.,has a general sh
an internediate |inking segnent 11 folded on itself and a doubly bent end
segment 10, tRe did aér&@ddpeegiogo%t%nwsgh dotd 1db %aﬁ&uw Lanagstur)per
face of the sem conductor crystal“2', this 30 possi havi ng a doned
shape, by neaWdtdf tRedsiy@tad gidjlecting part 9" or of a crater-shaped
projecting stgycture ¥ aher abagrahagoesncngi@fl,a_ctﬂa&q'&fér&%a 14 that

0

accommodati ng a conductive cantact ndi ng materi al,
the connecting frame portion” (8) consists of a preformed

5 lateral extension having a substantially L-shaped con-
figuration and composed cf an end segment (10) substan-
tially parallel to the longitudinal axes of the tabs (5,
57) in question and an intermediate linking segment (11)
which is substantially perpendicular to the said longi-

10 tudinal axes of the tabs (5, 5’) in question and is
provided with a weakened region (12) of preferred fold-
ing, the said extension (8) forming a lead for connection
to the semiconductor crystal (2’) placed on the free end
portion (6) of the other tab (5), after folding it at the

15 said weakened region (12).

5. Frame according to Claim 4, characterized in that
the end segment {(10) of the extension {(8) has two spaced-
apart bends or folds (13 and 13’) which have opposite
orientations and are formed in such a way that that free

20 distal portion (9) of the said end segment (10) intended
to come into contact with the semiconductor cxrystal (27),
where appropriate, via a possibly boled domed projecting
part (8"), and formed on that face (9’) of the portion
(9) facing the crystal (2’) lies in a plane offget in a

25 parallel fashion with respect to the plane cohtaining
that portion (10’) of the said end segment {(10) which is
proximal to the intermediate linking segment (11) and
which is located on the opposite side from the two folds
{13 and 13').

30 6. FPrame according to any one of Claims 2, 3 and 5,
characterized in that the free distal portion (9} of the
end segment (10) is provided with a through hole (14)
centred with respect to the area of contact (15) of the
said portion (9) with the semiconductor crystal (27),

358 after folding the connecting frame portion (8)}.

7. Frame according to Claim 6, characterized in that
the through hole (14) emerges on that face (9’) of the
free distal portion (9), facing the semiconductor crystal

(2) after folding, at a crater-shaped projecting
is the replacement sheet
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whi ch provides electrical connection and, at |easf;3Ree yRALL,

iAall
mechani cal integrity of the said distal end portio Rge la")é((q:onduct or
crystal 2'. Finally, the subject of the present i ngmmm& F lf addi tion,
a sem conductor-crystal electronic conponent 1, ob s of the
fabrication process described - 20 ~ Kéréinabove, as an alternative

conpri oing = BRSPEREETe (BALKaLRE 1S ERF FBUR Dol 1410 (A BPRER - r 351 bALBRd
ing the opening of the said hole (14), is proud of the
gsurface of the said face (9’') of the distal portion (9)
facing the semiconductor crystal (2’) after folding.

5 8. Frame according to either of Claims 6 and 7,
characterized in that the through hole (14) emerges, at
that face of the free distal portion (9) opposite the
face (97) intended to be turned towards the semiconductor
crystal (2'), at the bottom of a recess (17) such as a

10 circular cup seating, for example.

9. Frame according to Claims 7 and 8, characterized
in that the crater-shaped projecting structure (16} and
the recess (17) are formed by deformation of the circum-
ferential annular region surrounding the through hole

15 (14).
1Q. Frame according to any one of Claims 4 to 9,
characterized in that the weakened region (12} of pre-
ferred folding, formed in the intermediate Ilinking
segment (11), defines a line (12’) of preferred folding

20 which is parallel to the axes of the corresponding tabs
{5, 5’} and allows 180° folding of the said extension (8)
until there is planar contact between the folding portion
{(117) of the intermediate linking segment (11) and the
free end (7) of the corresponding tab (5’).

25 11, Frame according to any one of Claims 7 to 10,
characterized in that the distance (d) between the upper
edge (16") of the annular wall (16‘) of the crater-shaped
projecting structure (16) and that face of the folding
portion (11’) of the intermediate linking segment (11)

30 which comes into contact with the free end (7) cf the
corresponding tab (5’), after completely folding the
lateral extension (8), is substantially identical to the
height of the semiconductor crystal (2').

12. Frame according to any one of Claims 1 to 11,

35 characterized in that the transverse segmenta (4) have
foot-shaped extensions (18), the free end portions (18')
of which project into the volume which surrounds the tabs
(5, 5’)/crystal (2’) junction and which is occupied later
by the mass of the protective package (i9) added by

This 1o ihs replacemant sheel
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two net al

tabs 5 and 5 form ng the external connection 5 | eads, one

whi ch carries the sem conductor crystal
package 19,

2" at its ent € ced
characterized in that the second tab 5' hatl ﬁ ‘E ocat ed
in the package 19, a frane portion 8, of gkopgate shap out

in the said tab 5 and is shaped by two 1

operations intg.a Qﬁggction |l ead in contact with the sem conductor crystal

2|

at a distal

separate 90[err] folding

enéaportion 9 (Figures 4 and 5). As shown in Figure 5,

di stance d bet&en t heF¥#®e 9aFsLrHing dFag Cledmorik? 21chagagtexiged in
substantially dBat efdn/atedisterble Rt Of 4} NeRRIPIGAUELET fJokst al
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t he di st al
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end portion 9 bein

%I n contact wth the upper
shaped extensions (I8)

spaced apart on each of its sides.
14. Frame according to any one of Claims 4 to 13,
characterized in that the transverse segments (4) each
have a portion (4‘) of smaller width opposite the free
ends of the tabs (5, 5’}), that region of the frame thus
freed being used, at least partially, for the cutting-out
of the £folding lateral extension (8) forming the
connection lead.

15. Process for fabricating semiconductor-crystal
electreonic components, using a frame consisting of at
least two structural longitudinal side bands connected to
each other, at regular intervals, by transverse segments
between which pairs of coplanar tabs are formed, each of
which is produced as a single piece with one of the
structural side bands and extends towards the other of
the said structural side bands, without touching the
other tab of the pair in question, characterized in that
it essentially consists in providing a long frame accord-
ing to any one of Claims 1 to 14 and in moving it longi-
tudinally in indexed steps during which at least the
following operations are carried out, in succession, at
each pair of tabs (5, 5'):

- placing the semiconductor crystal (2’) on a
matched accommodating support (6) located at the portion
of the free end of the first tab (5);

- folding a frame portion (8), integral with the
free end (7} of the second tab (57), and connecting this
frame portion to the semiconductor crystal (2°);

- moulding a protective package (19) around the
region of the tabs (5, 5’)/crystal (2‘) junction;

- cutting off the two tabs (5 and 5’} and cutting
and forming the external connection leads;

- measurement test(s) and ejection of the defec~
tive components (2).
1s. Process according to Claim 15, characterized in

that the frame portion (8) of the second tab (57)
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face of the sem conductor crystal 2' by nmeans of a d%@h&(ﬁls%%@niﬂzceﬁ’a”

of a «crater-shaped projecting structure 16 form ng a
t hrough hol e 14 20 acconmodat i ng a conductive contac 'BHH ﬁlw!m rial 20
whi ch provides electrical connection and, at |east par , i cal
integrity of the said distal end portion?® with the seni conductor crystal
2'. O course, the invention is not limted to the 25 enbodi nents
descri bed andcShgwitPn 219 ox8p £RdEd Pr aRitngs L ANRE Y S R e nd Fhe
possi bl e, I espgtg;_.ﬁl bygbfaﬁprm.,t h@om&lﬁed);byi enleofen}dh%fcansd rdfnemit of1y)he
various elements or supstitutiqn techni cal, .equi val.e , Nt hou
t her eby depar Pﬁﬁgf‘goﬁ’flﬁhgaﬁ?o?%cﬁwceh sF@o%g’eoFatl egleﬁf/)gﬁt P%%(QM) i

the segment (10) forming the other branch of the L, of

5 which lateral extension extends parallel to the said tabs
(5, 5’), with a free distal portion (9) located opposite
the accommodating support (6) of the first tab (5), but
in a plane which is offset in a parallel fashion with
respect to the plane containing the said tabs (5 and 5’),

10 the folding of the said extension (8) taking place, on
the one hand, at a weakened region (12) of the segment
(11) forming the base of the L and along a folding line
{127) parallel to the longitudinal axes of the tabs (5
and 5’) and being extended, on the other hand, until the
15 folding part (11‘) of the said segment forming the base
of the L comes into contact with the free end (7) of the
second tab (57).
17. Fabrication process according to Claim 16,
characterized in that the L-shaped extension (8) is
20 folded by means of a first 90° folding movement at the
weakened region (12), followed by a second $50° folding
movement at this region, resulting in a folding part
(11’) of the segment (11) forming the base of the L being
folded down completely against the surface of the free
25 end (7) of the second tab (5’), it being possible for
this second folding movement to be divided into at least
two partial folding movements.
18. Fabrication process according to Claim 15,
characterized in that the connecting frame portion (8),
30 cut out in the free end portion (7) of the second tab
(5’) and having an elongate rectilinear shape, is folded
firstly through 90° at its end integral with the said
second tab (5’) and a second time through 30° in the
direction of the first tab (5), the two folding regions
35 being spaced ar rt by a distance equivalent to the height
of the semiconductor crystal (2’) and the length of the
gsaid frame portion (8) being such that the free distal
portion (9) is brought, after the folding operations,

into contact with the semiconductor crystal-(z')‘
This is the replacement sheet
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21 Claims: Clains: 1. Pre-stanped netal |ead framepfqp.producing

el ectroni c conponents with sem conductor crystals, whic lacgd
| east two | ateral support strips extending in the direc lmyﬂm H ,I
| ongi tudi nal axis, which are interconnected at regular i

transversely extendi ng segnents betweerr
provi ded, each tongue being forned in one piece with one of the | ateral

support strips-and extEARFIRA PR h@TRTERR | GFOFSIRg | BAgI Wi PRe afifs
toward the ot heYaimd ex@ltsupOrdhadddfer WddAH Y atld RYnhlae tabek £t ongue

of the respeCttl.ﬁ/ee é)e?itlt{dox;cpuecéoorngcur%;ssgil ePZCJB ptac!\ rthbeEIBn o%rci %%ec{S') is

substantially
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brought about, after folding the frame portion (8), by
mechanical contact with a projecting part (9") or {(16) of
the free distal portion (38) and by placing some con-
ductive fusible bonding material between the latter and
the crystal (2’) or by injecting a conductive fusible
bonding material (20) in a through hole (14) made in the
free distal portion (9) and emerging on that face (39’) of
the latter which is facing the said crystal (2’) at a
domed projecting part or structure (5"} or a crater-
shaped projecting part or structure (16), which is in
mechanical contact with the said crystal (27) after
folding the connecting frame portion {8).

20. Fabrication process according to any one of
Claims 15 to 19, characterized in that the substance
forming the protective package (19) 4is8 alsc moulded
around the free ends (18’) of the foot-shaped extensions
{(18) which extend from and are integral with the trans-
verse segments (14), the defective components (2) being
ejected by applying a pressure on these components which
is sufficient to break the link between the package (19)
and the foot-shaped extensions (18).

21. Fabrication process according to any one of
Claims 15 to 20, characterized in that the frame (1) is
unwound from a reel and in that, after producing and
marking the electronic components (2) and checking and
ejecting the defective components (2), the said frame (1)
carrying the viable final components (2) held in place by
the extensions (18) is wound up again into a reel.

22. Semiconductor~crystal electronic component
obtained by means of the fabrication process according to
any one of Claims 15 to 17 and 19 to 21 and using,
especially, a frame according t any one of Claims 1 and
4 to 14, the frame being essentially composed of a
protective package surrounding the semiconductor junction
region and of two metal tabs forming the external

connection leads, one of which carries the éemiconductor
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toward each other, one of the tongues of each pair haV| ng a free end

segnent whi ch forms a receptacle for the sem condrlil
tongue of each pair having a pre- stanped connecti he | evel
its free end in the formof a netal stri WhICh ca er so t hat

e 1a¢tu¢he ot her
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general shape of an I with an intermediate linking
segment (11) folded on itself and a doubly bent end
segment (10), the distal end portion (9) of which is in
contact with the upper face of the semiconductor crystal
(27}, this possibly having a domed shape, by means of a
domed or projecting part (9") or of a crater-shaped
projecting structure (16) forming the opening of a
through hole (14) accommodating a conductive contact
bonding material (20) which provides electrical connec-
tion and, at least partially, mechanical integrity of the
said distal end portion with the semiconductor crystal
(27).

24. Semiconductor~crystal electronic component
obtained by means of the fabrication process according to
any one of Claims 15 and 18 to 21 and using, especially,
a frame according to any one of Claims 1 to 3, 6 to 9 and
11 to 13, and comprising a protective package surrounding
the Jjunction wregion and two metal tabs forming the
external connection leads, one of which carries the
semiconductor crystal, at its end located in the package,
characterized in that the second tab (5’) has, at its end
located in the package (19), a frame portion (8), of
elongate shape, which is cut ocut in the said tab (5') and
is shaped by two separate 90° folding operations into a
connection lead in contact with the semiconductor crystal
{(2’) at a distal end portion (9).

25. Electronic c¢omponent according to (laim 24,
characterized in that the distance (d) between the two
90° folding regions (21 and 21’) is substantially
equivalent to the height o¢f the semiconductor crystal
(27), the distal end porticn (9} being in.contact with
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the free distal portion (9) which is oriented toward the sem conduct or
crystal after folding over, leads into a crater which has anannul arwal |

(16" )whi ch surrounds the perforation (14) and extends above the surface
(9") of the distal portion (9) which is oriented toward the sem conduct or
crystal (2) after folding over. 22 2. Lead frame according to claim1
characterized in that the perforation (14) at the |evel of the surface of
the free distal portion (9) which faces 2he-surface (9') which is intended
to be oriented toward the sem conductor crystal (2') extends into a

rei nf or cenentt{d Apper thec s hapehef semdiconudatodi srys8al (21 akly fmeams

according to glaimlygharacterizef; by thatethe angyl af v eddGodagudvar diy
projecting structure (16) forming the opening of a
through hole (14) accommodating a conductive contact
5 bonding material {(20) which provides electrical
connection and, at least partially, mechanical integrity
of the said distal end portion (9) with the semiconductor

crystal (27).
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surrounds the perforation (14) by neans of the reinforcenent (17) which is
formed on the tongue. 4. Lead frame according to one of clains 1 to 3,
characterized in that the transversely extendi ng segnents (4) have
extensions (18) in the formof tabs, whose free end portions (18') extend
I nto a space which surrounds the connection between the tongues (5, 5) and

t he sem conduct or crystal

(2') and are f @ her contained in the body of the

protective housing (19) which is nol ded-on. 5. Lead frame according to

claim 4,
two extensions (18)

each of

sem conductor crystals starting froma pre-stanped | ead frane whi ch

consists of aty t he direction
of its |ongi tudlﬁkﬁﬁon MElﬁi'}aare connecﬁFr ﬁ‘}%% 03“ 0% By

THOD OF SUCH COMPO
OBTAINED THEREBY

COMPONENTS

The subject of the present invention is a frame
for the fabrication of electronic components, process for
fabricating such components and components thus obtained.

The frame on which are formed pairs of coplanar
tabs, each of which is produced as a single piece with a
structural side band and extends towards another
structural side band, without touching the other tab of
the pair in question, characterized in that the tabs (5
and 5’) of each pair are substantially aligned with each
other and in that, on the one hand, one of the tabs (5)
of each pair has a free end portion (6) forming an
accommodating support for the semiconductoer.crystal (27)
and in that, on the other hand, the other tab (5’) of
each pair has, at its free end (7), a connecting frame
portion (8) which can be folded Bo as to come into
contact with the semiconductor crystal (2’) and which
lies essentially within the volume defined by the planes
delimiting the longitudinal edges of the said tabs (5,
57).

- Figure 6 =~

This Sheet Has Been Repl

i

Tronn e eplaceme

2 9 MAY 1997

characterized in that each t 28RN 8ely extendi ng segnent (4) has
in the formof a tal.«shiech is provided spaced-apart on
Its sides. 6. Met hod for producing electronic conponents with
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transversel y extending segnents between which copl anar;, fongue: Pal €8 are

provi ded, which are fornmed respectively in one pi ece Wth one’ ff -Lhe ¢ 1

| at er al

directions toward the other |ateral support strip,
ot her tongue of the respective pair, characterize
provided a pre- stanped | ead frane accord%fug to ary ¥he-of-tcl ains 1’ t S“
and having a I ength which enables [

support strips and which extend respectiv Ig{m théﬁr
(hithat: 't her'e’ |s_95

to be rjolled up, taking c

that it is advanced step by step in the |ongitudi aIDﬂ'rfa(gplm&mH'ﬂe af:-
| east the follow ng nanufacturing steps are carrietg—out—Ttonsecutively at
each tongob?H5F7 (5, 5'): - placing the seniconductor crystal (2') on a
hol der (6) which is so constructed that
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1. Pre-stamped mmetal Jead frame for producing electronic compogents with
serniconductor crystals, which consists of at least two lateral support strips extending in the
direction of its longitudinal axis, which are interconnected at regular intervals by
trapsversely extending scgments between which coplanar tongue pairs are provided, ¢ach
tongue being formed in one piece with one of the lateral support strips and extending in the
direction of its longitudinal axis toward the other lsteral support strip, without contacting
the other tongue of the respective pair, the tongues of each pair being oriented substantially
toward each—oﬂler, one of the tongues of each pair having a free end segment which forms
a receptacle for the semiconductor crystal, the other tongue of cach pair having a pre-
staraped connecting member at the level of its free end in the form of'a metal strip which can
be folded over so that jt comes into contact with a semiconductor crystal, whereupon it
becomes located substantially within a volume which is determined by two surfaces
perpendicular to the plane of the metal lead frame Which extend through the edges of the
tongues which ere parallel to the longitndinal axes of the tongues, characterized in that the
longitudinal axes of both tongues (5, 5') of each pair are substantially coincident, that the
foldable connecting portion (8) at the end segment of the tongue which is oriented toward
the semiconductor crystal is pre-stamped, that this end segment is free, that the end of the
tongue facing away from the semiconductor crystal is connected to the support strip, that the
free distal portion (9), of an outer segment (10) is provided in 2 contact region (15) thereof
with a perforation (14) transverse to its plane and that the perforation (14) in plane (9" of
the free distal portion (9) which is oriented toward the semiconductor crystal after folding
over, leads into a crater which has an annular wall (16") which surrounds the perforation (14)
and extends above the surface (9') of the distal portion (8) which is oriented toward the
semiconductor crystal (2) after folding over.
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It is located at the level of the free end segnent of the first tongue (5),
- folding over one pre-stanped connecting portion (8) in the formof a
metal strip which is firmy connected to the free end (7) of the second
tongue (5'), and connecting to the sem conductor crystal (2'), -- creating
t he connection of the sem conductor crystal (2') to the second tongue (5'),
after folding over of the connecting porti®a (8), by neans of a nechani cal
contact with an extending portion (9"), of the free distal portion (9) and

by introdyci ng,x}%aso GebdQidHBichif CIRRRELHARE ifBa e @fﬁ%@ngh@_ézwxe&dand

the crystal ( r by 1ntrdducing a conductive fusible connect’ing neans

(20) i nto dfitee pefdceoiticdfed didh! portioh (%) whichfades Bieduefick (¥) Whithiintht4nld} to
around the region of the connection between the tongues (5, 5') and the
crystal (be)orientedstopardthersgmtitanduator corstal €2') ¢8ends Jtandeisbyresthent (Ao the

form ng the outer connecgting tabs and
g shapeum’:e a c1rcuqar dish. O

3. Lead frame according to claim 1 characterized in thatthe annular wall (16" outwardly
surrounds the perforation (14) by means of the reinforcement (17) which is formed on the

tongue.

4, Lead frame according to one of claims 1 to 3, characterized in that the transversely
extending segments (4) have extensions (18) in the form of tabs, whose free end po;'tions
{18") extend into a space which swrrounds the connection between the tongues (5, 5% and the
semiconductor crystal (2') and are further contained in the body of the protective housing
(19) which is molded-on.

5. Lead frame according to claim 4, characterized in that each transversely extending
segment (4) has two extensions (18) in the form of 2 tab, which is provided spaced-apart on

each of its sides.

6. Method for producing electronic components with semiconductor crystals starting
from a pre-stamped lead frame which consists of at least two lateral support strips extending
in the direction of its longitudinal axis, which are connected at regular intervals by
transversely extending segments between which coplanar tongue paiss are provided, which
arc formed respectively in one piece with one of the lateral support strips and which extend
respectively in their longimdinal directions toward the other lateral support strip, without
touching the other tongue of the respective pair, characterized in that there is provided a pre-

stamped lead frame according to any one of claims 1 to 5 and having a length which enables
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-- nmeasuring and testing the structural elenents (2) and separating

def ecti ve conponents. 24 7. Met hod according to claim®6, characterized
in that the mass which forns the protective housing (19) is al so nol ded
around the free ends (18 ) of extensions (18) having the form of tabs,

whi ch extend out fromtrasversely extendin% segnents (4) of the tongues (5,
5) and are firmy connected thereto, so £Hat the separation of defective
conponents (2) takes place by applying sufficient pressure to themto break
t he connegttd ba robédvepnaking daotithands 1§ 28Yyarmed stepdyestereinstho dengit@inaltdirebtien e

in the formof tabs. 8. Met hod according to claim6 or 7, characterized
in that twhilpatesitiirploliowingmenufagiuring steps are carried out consecutively at each tongue
| pair {5, 5):

- placing the semiconductor crystal (27) on a holder (6) which is so constructed that
it is located at the level of the free end segment of the first tongue (5),

— folding over one pre-stamped connecting portion (8) in the form of a metal strip
which is firmly connected to the free end (7) of the second tongue (5), and connecting to the
semiconductor crystal (27, .

-

-- ¢reating the connection of the semiconductor crystal (2°) to the second tongue (5'),
after folding over of the connecting portion (8), by means of a mechanical contact with an
extending portion (9"}, of the frec distal portion (9) and by introducing a conductive fusible
connecting means between the latter and the crystal (2'), or by introducing a conductive
fusible connecting means (20) into the perforation (14),

-- molding-on a protective housing (19) around the region of the connection between
the tongues (5, 5') and the crystal (2'),

-~ s¢parating the two tongues (5, 5") and severing and forming the outcr connecting
tabs and

- measwring and testing the structural elements (2) and separating defective

compognents.
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portion is a prefornmed extension (8) of the tongue, has essentially an
L-shape and is provided with an internedi ate connecting segnent (11) which
is folded over on itself and has a doubly fol ded-over outer segnent (10)
whose distal end segnent (9) is in contact with the upper outer surface of
sem conductor crystal (2') via a protruding crater which forns the opening
of a perforation (14) which extends trans2&rsely to the plane of the outer

segnents, _which_conjains a conductiye .contact nhaintaining nme (20 i ch
assures tfle el E@WP‘%&FW@%& Fg\"ma&d"%ﬁ‘ﬁ@%@g@t ﬂ@? ‘Qﬁé‘gﬁ?s‘?ﬁﬁheﬁﬁ‘%ggﬁent
with the ' r | ' | | .
Vet hod acBRReig A (FAY 5 Roridiatd Boub 8% nRfdt (SR B Rnelusthaving,
the two ORRGRHASEALWRIch cxfenldvt BothibsbekelgxrnaingdeRen8€Y)Erthe thgues
substantially equal to the height of the sem conductor crystal (2').
(5, 5 and are firmly connected thereto, so that the separation of defective components (2)
takes place by applying sufficient pressure to them to break the connection between the

housing (19) and the extensions (18) which are in the form of tabs.

8. Method according to claim 6 or 7, characterized in that the pre-stamped connecting
portion is a preformed extension (8) of the tongue, has essentially an L-shape and is
provided with an intermediate connecting segment (11) which is folded over on itself and
has a doubly folded-over outer segment (10) whose distal end segment (9) is in contact with
the upper outer surface of semiconductor crystal (2°) via 2 protruding crater which forms the
opening of a perforation (14) which extends transversely to the plane ofthe outer segments,
which contains a condnctive contact maintaining means (20) which assures the electrical
connection and holds together the distal end segment with the semiconductor crystal (27 at
least partly mechanically.

9. Method according to claim 8, characterized in that a distance (d) between the two
opposing segruents of the doubly folded-over outer scgment is substantially equal to the
height of the semiconductor crystal (27.
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25
ABSTRACT

A FRAME FOR THE FABRICATION OF ELECTRONIC COMPONENTS, A
FABRICATION METHOD OF SUCH COMPONENTS AND COMPONENTS
OBTAINED THEREBY

The subject of the present invention is a frame
for the fabrication of electronic components, process for
fabricating such components and components thus obtained.

The frame on which are formed pairs of coplanar
tabg, each of which is produced as a single piece with a
structural side band and extends towards another
gtructural side band, without touching the other tab of
the pair in question, characterized in that the tabsg (5
and 5’) of each pair are substantially aligned with each
other and in that, on the one hand, one of the tabs (5)
of each pair has a free end portion (6) £forming an
accommodating support for the semiconductor.crystal (2¢)
and in that, on the other hand, the other tab (5’) of
each pair has, at its free end (7), a connecting frame
portion (8) which can be folded sc as to come into
contact with the semiconductor crystal (2’) aﬂd which
lies essentially within the volume defined by the planes
delimiting the longitudinal edges of the said tabs (5,

57).

- Figure 6 -
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