
925,861                                    3             semiconductor
devices, as thus far described,  comprising  insulating material, a
metallic shell                  a suitable finish (i.e plating with gold or
other   partially surrounding said insulating material
metals) may be applied to the outer layer 10a   and bonded thereto, said
metallic shell having                       of the clad material shell to
provide adequate   an inner metallic layer which possesses sub-
5  protection during processing the device and   stantially the same
coefficient of thermal ex-    resistance to the action of chemical or elec-
pansion as said insulating  material bonded  to       trolytic etching
procedures.  Alternatively, an   said insulating material and having an
adja-                additional clad layer may be provided to        cent
layer of metal clad to said inner layer      provide, in turn,  the
desired   protective   pro-   which adjacent layer of metal is
characterized     10 pertieS. Also the leads 20 and 22 may be  by high
thermal conducitiviy a plurality of      either tin or  gold-plated to
provide   for sol-   circular apertures in said shell for accommo- 



dering to the transistor element in accordance     dating the lead wires of
said transistor device          with techniques well known in the art and
and lead wires passing through said insulating      lead 24 may be
connected to the shell by         material and through said circular
apertures.  means of solder 34.                                    4 .  A
header unit for a transistor device                  comprising a
dish-shaped metal shell, insulat-          It   will  be  appreciated that
still greater im-           ing material enclosed within said shell, a pair
provements in reliability are achieved through             of lead wires
passing through said insulating          the use  of a clad chemically
resistant metal        layer covering the copper clad. The use of this
material and  said shell, a third lead wire   passing    20   upper clad
layer is considered to be  superior  through said insulating material and
connected    to otherwise  coated (and in particular plated)     to said
shell, and a metallic tab  integral with           protective metal layers.
Plating has the draw-     said shell and projecting outward therefrom
back of producing a coating having micro-          to form one  electrode
for the wafer of said      scopic voids and inclusion of impurities(plat-
transistor  device, said dish-shaped metal shell      25  ing solution)
notably by  entrapment.  Cladding,  having   apertures in one surface
thereof      90      on the other hand, avoids these difficulties.  A
through which said pair of lead wires pass and      top clad of nickel or
gold would serve as a           having an inner layer of metal having sub-
suitable chemically resistant metal layer.           stantially the same
coefficient of thermal ex-              Fig.4 illusrates a variation  in
the header   pansion of said insulating material and an        30
arrangement the header comprising a copper-    intermediate layer of metal
whose thermal        Kovar clad 10 having a projection  60 therein
conductivity is higher than that of said inner 



of a configuration similar to tab 30. The          layer, and further
having an etch resistant       variation of Fig. 4 may also include an
outer       metallic plating superimposed upon said  inter-
clad of a chemically resistant metal layer        mediate layer said
insulating material being 35  such as nickel or gold in order to obtain im-
bonded to said inner layer of said metallic         proved reliability.
The structure illustrated is   shell and forming insulating bushings in
said                particularly advantageous as all surfaces may
apertures in said shall through which said pair          be covered by a
clad layer of chemically re-          assistant material.
of lead wires pass.  5. A header unit for a transistor device        40
Although the arrangements described here-      as claimed in Claim 4 in
which said insulat-           inabove is considered preferred embodiments
ing material is glass, said inner layer of  said           of the
invention, it will be appreciated that      metallic shell is Kovar, and
said intermediate           other arrangements are possible which do not
layer of said metallic shell is copper.              depart from the
novel concepts herein taught.     6  In  a  semiconductor device, a header
45  For example, although reference by way of       unit    comprising
insulating material, a metal-               example has been made to the
use of Kovar        lic shell partially surrounding said insulating
and copper as materials   from which the clad        material and bonded
thereto  said  metallic                   material shell may be fabricated,
any two or         shell having a first   inner metallic layer which
more metals or alloys may be used in any            possesses substantially
the same coefficient of    



50 proportionate thickness so as to impart to the    thermal expansion as
said insulating material header those properties which are especially
bonded to said insulating material, a second              desired, or to
effect material economies           inner layer of metal of high thermal
conduc- technical specification requirements.                 tivity clad
to said first inner thermal conduc-               WHAT WE CLAIM IS:-
outer  layer of a metal possessing qualities of            55  1. In a
semiconductor device, a header unit       chemical resistance, to the
action of various                 comprising a clad metal shell, insulating
electrolytic and chemical etching processes material filling said shell and
a clad metal     commonly employed in fabrication of semi- tab integral
with said shell and forming an     conductor devices clad to said second
inner electrode.                                       layer, a plurality
of circular apertures in said           60  2. In a semiconductor device,
the combina-        shell for accommodating the lead wires of tion of a tab
and a header connected integrally   said semiconductor device, and lead
wires             to said tab, said header comprising a metallic
passing through said insulating material and             shell formed of
Kovar clad with copper and                 through said circular apertures.
insulating material filling said shell.                        7. A header
unit for a semiconductor           65     3. In a semiconductor device, a
header unit        device as claimed in Claim 6 in which said       



4                                           925,861        insulating
material is glass, said first inner  10. A header for a semiconductor.
device as       layer of said metallic shell is Kovar, said  hereinbefore
described with reference to Figs.       second inner layer of high thermal
conductive  1 to 3, or Fig. 4, of the accompanying draw-       layer is
copper, and said outer layer of  ing.
15  5  chemically resistant material is nickel.         8. A header unit
for a semiconductor device       H. D. FITZPATRICK & CO.,      as claimed
in Claim 7 except that said outer            Chartered Patent Agents,
layer of chemically resistant material is gold.           3, Gray's Inn
Square,         9. A header unit as claimed in Claim  6,
London, W.C.1,  10  having a projection formed in said metallic
and      shell.                                                94, Hope
Street, Glasgow. Leamington Spa: Printed for Her Majesty's Stationery
Office by the Courier Press.-1963. Published at The Patent Office, 25,
Southampton Buildings, London, W.C.2, from which copies may be obtained.


