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We, TEXAS INSTRUMENTS INCORPORATED,

of 13500 North Central Expressway, Dallas,
Texas, United States of America, a corpora-
£ tion organized and existing under the laws
2 of the State of Delaware, United States of
America, do hereby declare the invention,
for which we pray that a paient may be
granted to us, and the method by which it
is to be performed, fo be particularly des-
cribed in and by the following statement:—

Transistors and other semiconductor de-
vices are commonly mounted on a header
and are hermetically sealed within a can to
provide a mounting surface and a means for
encapsulating the device within a favorable
atmosphere. This invention relates to such
a semiconductor device enclosure and is
specifically concerned with a transistor
mounted in electrical contact with one of the
leads of the header but electrically isolated
from the metallic header case, commonly
referred to as an isolated lead device.

Because semiconductor dewiee are often
subjected to high accelerations and -extreme
vibrations during use, there is often a high
failure rate because of breakage of the elec-
trical connections to the active regions of
the device. The breakage is usually attri-
buted to a relative motion between the semi-
conductor device and the leads passing
through the header to which the electrical
connections to the semiconductor device are
made. This invention eliminates this rela-
tive motion, and thus the failure rate due to
breakage of the electrical connections is vir-
tually eliminated.

It is therefore an object of this invention
to provide a semiconductor device header
having a stabilized electrically isolated, con-
ducting surface for mounting of a semi-
conductor device.

The present invention is a semiconductor
device header comprising a disc-shaped body

[Price 4s. 6d.]

COMPLETE SPECIFICATION.

Semiconductor Device Header.

of insulating material having a recess in

I nstead of the flattened-wire configuration
t he header shown in Figs.

1-5. The plate
| gad 38, above-nentioned, pro-

j ecting through and hernetically

of "t hel 818.876

si ze

one major surface thereof and an aperture 45

extending therethrough substantially per-
pendxcular to said one major surface and ad-
jacent said recess, a metallic member hav-
ing a flat surface adapted for mounting a
semiconductor element thereto, at least a
part of said metallic member being posi-
tioned within said recess and rigidly affixed
to said body of insulating material thereby
to stabilize said part of said metallic mem-
ber in fixed relationship to said major sur-
face, and a metallic shell encircling the
peripheral surface of said body and affixed
thereto, thereby to provide a support for
an enclosing cover.

A feature of preferred embodiments of
the invention that provides stability of the
mounting surface is the fact that the surface
is partially embedded in and sealed to a
preformed glass foundation.

Other objects, features and advantages of
the invention will become apparent from
the following detailed description when taken
in connection with the appended claims and
the accompanying drawings, wherein like
reference pumerals refer to like parts
throughout the several figures, and in
which:

Fig. 1 is a view in section across a semi-
conductor device header of one embodiment
of the invention at an initial stage of
fabrication;

Fig. 2 is the header of Fig. 1 at a sub-
sequent stage of fabrication;

Fig, 3 is a pictorial view of the completed
header of Fig. 2;

Fig. 4 is a view in section of another
embodiment of the invention;

Fig. 5 is a pictorial view of the com-
pleted header of Fig. 4;

Fig. 6 is a view in section of yet another
embodiment of the invention; and
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the upper surface of the glass. The mem-
ber is electrically connected to one of the
leads, and in one embodiment, forms a por-
tion of a lead that has been preformed be-
fore being sealed in the glass. In another
embodiment the conductive member is
welded at one end to one of the leads before
being sealed in the glass. Both of the em-
bodiments have their respective advantages,
but in either case, the semiconductor device
is mounted on a stabilized flat surface that
prevents failure of the device that normally
results from severe vibrations and shock.

Referring now to Fig. 1 there is shown
one embodiment of the invention, which is a
sectional view taken across a metallic tran-
sistor header 2, encasing a glass preform 8
with a pair of leads 16 and 18 passing
through the preform. The header has a
flange 4 at the bottom and an inwardly ex-
tending lip 6 at the top. The glass pre-
form, being provided with holes 10 and 12
of predetermined location, is_fitted within
the header in abutting relation with the
lower surface of the lip 6. A straight
metallic lead 16 is inserted through the hole
12 as shown, and a preshaped metallic lead
18 is inserted throush the hole 10. The
lead 18 is preshaped by bending a straight
length of wire at right angles (designated at
11), bending it back on itself at 24 and
again bending it at right angles to provide
a short portion 26 aligned with that portion
18 passing through the preform. The wire
is then flattened by any suitable means at
the portion designated at 22 to provide a
flat surface 20. To properly orient the
flattened portion of the wire in the preform
a suitable recess 14 is provided in the sur-
face of the preform, as shown.

The unit, after being assembled as des-
cribed, is conveyed through a furnace to
hermetically seal the glass preform to the
metallic surfaces with which it is in contact.
Particular combinations of metals and glass
are especially suitable for this purpose be-

ductor dayice [fan e hﬁo&g etacendn r@igs ic;%ﬁipétle
3 i i PRI EO IR o SRS o o fi

cfaset the wetinge aHilite f fhs gthef th
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urn-

being well known to those in this art so as
to obviate the necessity of a detailed des-
cription.

As the unit is passed through the furnace,
the glass preform becomes plastic, and there
is a tendency of the flattened portion 22
of the lead to float about on the surface
of the glass. Since it is necessary that the
flattened portion of the lead be maintained
in its proper position and be partially em-
bedded in the surface of the glass after the
glass has hardened, some means must be
provided to ensure that the lead 18 is held
rigidly in place during the heating opera-
tion. This is accomplished by providing
recesses in the graphite boat for receiving
those portions of the leads that protrude
above the upper surface of the glass nre-
form, such as that portion 26 of lead 18.

Referring now to Fig. 2 there is shown a
sectional view of the header of Fig. 1 after
the preform has been hermetically joined to
all of the metallic surfaces which it con-
tacts. The flattened portion 22 of the lead
18 is partially embedded in the glass, and
a slight meniscus 30 is formed at the ex-
tremities of this portion of the wire. Like-
wise, a slight downward meniscus 34 is
formed about the lower portions of the
leads. The entire unit is now etched to
remove the oxide from the surface of the
Kovar and is gold-plated to impart good
conducting and chemically inert charac-
teristics to the metallic members.

Referring now to Fig. 3, there is shown
a complete view of the “finished header with
any suitable semiconductor device 46
mounted on the flat, upper surface 20 of
the lead wire 18, the lower portion of that
wire®being embedded in the glass. The
semiconductor device is mounted on the
flattened surface 20 in any conventional
manner so as to make electrical contact
therewith, and suitable electrical lead wires
48 and 50 are provided to connect various
regions of the semiconductor device with
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Referring now to Fig. 4, there is shown
another embodiment of the invention where-
in the preshaped lead, now designated at
numeral 70, is formed by bending a straight
lencth of Kovar wire at right angles and
flattening the portion 72 as shown. The
lead is then inserted through a hole in the
glass preform of the header so that the

nadrtd

flattened portion is properly oriented in a

suitable recess in the surface of the pre-
formed, similar to that designated at numeral
14 in Fig. 1. The recess aids in maintain-
ing the lead at the predetermined location
during the heating and bonding of the glass
thereto. Moreover, any suitable means can
be used to exert a slight pressure on the
flattened portion during this operation to
further prevent any relative movement of
the parts of the header. This configuration,
although being slightly more difficult to en-
sure proper bonding of the glass to the lead,
is simpler in design and has the advantage
of lower production costs in preforming the
lead. A view of the complete unit is shown
in Fig. 5, and like the first embediment, the
flattened portion 72 of the lead is partially
embedded in the glass to ensure a rigid
platform for transistor mounting. Also, the
header can be provided with a fourth lead
connected to the header case, as described.

A third embodiment, shown in Figs. 6
and 7, is suitable for mounting larger semi-
condector devices than either of the two
previous embediments. As shown in Fie.
6, a metallic plate 94 of any desired lencth
and width and having a hole in one end for
receiving therethrough a lead 90 is used
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ce to specific embodiments, it
will be apparent that certain modifications
and substitutions will fall within the scope
of the invention as defined by the appended
claims.

WHAT WE CLAIM IS:—

1. A semiconductor device header com-
prising a disc-shaped body of insulating ma-
terial having a recess in one major surface
thereof and an aperture extending there-
through substantially perpendicular to said
one major surface and adjacent said recess,
a metallic member having a flat surface
adapted for mounting a semiconductor ele-
ment thereto, ae least a part of said metallic
member being positioned within said recess
and rigidly affixed to said body of insulat-
ing material thereby to stabilize said part
of said metallic member in fixed relation-
ship to said major surface, and a metallic
shell encircling the peripheral surface of
said body and affixed thereto, thereby to
provide a support for an enclosing cover.

2. A header according to claim 1, where-
in a portion of said metallic member ex-
tends through said aperture to provide an
electrical connection to said flat surface.

3. A header according to claim 1, in-
cluding a second metallic member electric-
ally connected to said metallic member and
extending through said aperture to provide
an electrical connaction to said flat surface.

4. A header according to claim 1 or 2,
wherein said metallic member is folded and
flattened along one portion thereof to pro-
vide said flat surface.

5. A header according to any of claims
1 to 4, including an additional aperture in
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that the case can be grounded during
operation. Like the other leads, the lead
connected to the case is also sealed in the
glass and similarly emerges from thz bottom
of the header. It should be understood,
however, that the fourth lead and the top
portion 40 may be dispensed with and do
not pertain to this invention. Also, a peri-
pheral tab 42 is commonly provided on the
annular flange 4 to facilitate orientation of
the transistor leads. Finally, a transistor
can (not shown) is provided over the top
of the header and welded to the annular
flange 4 in a conventional manner to encap-
sulate the device.

Referring now to Fig. 4, there is shown
another embodiment of the invention where-
in the preshaped lead, now designated at
numeral 70, is formed by bending a straight
length of Kovar wire at right angles and
flattening the portion 72 as shown. The
lead is then inserted through a hole in the
glass preform of the header so that the
flattened portion is properly oriented in a
suitable recess in the surface of the pre-
formed, similar to that designated at numeral
14 in Fig. 1. The recess aids in maintain-
ing the lead at the predetermined location
during the heating and bonding of the glass
thereto. Moreover, any suitable means can
be used to exert a slight pressure on the
flattened portion during this operation to
further prevent any relative movement of
the parts of the header. This configuration,
although being slightly more difficult to en-
sure proper bonding of the glass to the lead,
is simpler in design and has the advantage
of lower production costs in preforming the
lead. A view of the complete unit is shown
in Fig. 5, and like the first embodiment, the
flattened portion 72 of the lead is partially
embedded in the glass to ensure a rigid
platform for transistor mounting. Also, the
header can be provided with a fourth lead
connected to the header case, as described.

A third embodiment, shown in Figs. 6
and 7, is suitable for mounting larger semi-
conductor devices than either of the two
previous embediments. As shown in Fig,
6, a metallic plate 94 of any desired lencth
and width and having a hole in one end for
receiving therethrough a lead 90 is used

yious, ;

af Qlectrical O -senficd@

128

4.4 B

i Jdaic

AR doHeROSCH Bt
over, this embodiment has all of the charac-
teristics and advantages of the stabilized
mounting surfaces of the previous embodi-
ments.

An important feature of the invention
resides in the fact that the mounting surface
for the semiconductor device is not subject
to cantilever action, namely, a mounting
surface that is fixed on only one end. There-
fore, severe vibrations, accelerations and
the like do not cause a relative movement
between the semiconductor device and any
of the leads.

Although the invention has been described
with reference to specific embodiments, it
will be apparent that certain modifications
and substitutions will fall within the scope
of the invention as defined by the appended
claims.

WHAT WE CLAIM 1S:—

1. A semiconductor device header com-
prising a disc-shaped body of insulating ma-
terial having a recess in one major surface
thereof and an aperture extending there-
through substantially perpendicular to said
one major surface and adjacent said recess,
a metallic member having a flat surface
adapted for mounting a semiconductor ele-
ment thereto, ae least a part of said metallic
member being positioned within said recess
and rigidly affixed to said body of insulat-
ing material thereby to stabilize said part
of said metallic member in fixed relation-
ship to said major surface, and a metallic
shell encircling the peripheral surface of
said body and affixed thereio, thereby to
provide a support for an enclosing cover.

2. A header according to claim 1, where-
in a portion of said metallic member ex-
tends through said aperture to provide an
electrical connection to said flat surface.

3. A header according to claim 1, in-
cluding a second metallic member electric-
ally connected to said metallic member and
extending through said aperture to provide
an electrical connection to said flat surface.

4. A header according to claim 1 or 2,
wherein said metallic member is folded and
flattened along one portion thereof to pro-
vide said flat surface.

5. A header according to any of claims
1 to 4, including an additional aperture in
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