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resistive element while the capacity across a most, two, regions require further treatment.
back-biased PN junction may be employed Nevertheless, the semiconductive wafers used

35 as a capacitive element. Further, such to form any device are usually very thin,
junctions may be employed as diodes and approximately 0.002 inch thick and arc
connections may be made to dual junctions, therefore quite delicate and difficult to 80
that is, to PNP or NPN junctions, to form handle. Further, when the wafers are etched
transistor amplifying elements. In the afore- to provide various surface configurations

40 said copending patent application and divi- = required to form desired circuit components,
sionals . therefrom, various semiconductor the wafers become so fragile that they are
networks are discussed and, in particular, a  extremely difficult to handle w:thout their 85
multivibrator and a phase shift oscillator are breakmg
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therefore lessens or eliminates the problems
incident to handling the semiconductive

50 wafers by attaching each semiconductive
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wafer to an msulating surface on a substrate
wafer which is preferably of ceramic material
and is preferably sufficiently thick to resist
breakage due to normal handling - and
treating. The semiconductive wafer should be
affixed to the insulating surface as early in
the processing as is possible and preferably
immediately after the semiconductive wafet
has been cut to size. The cement employed
to bind the semiconductive wafer to the

insulating wafer must necessarily be subjected '

to all of the treatments to which the semi-
conductive wafer is subjected during -the
fabrication of the citcuit or component there-
from and therefore must meet very severe:
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sufficiently large to accommodate the other

eleménts of the hermetically sealed housing.
If a céramic wafer is em Floyed as the
insulating wafer, the material for cementing

s

the semiconductive wafer to the ceramic:

substratum must be capable of maintaining a
hermetic seal and the aforementioned cement
of Corning has been found to be suitable for
this purpose. :

Where it is desired to apply external ohmic

_contacts to the semiconductive body, metallic

tabs, silver paint or other suitable conductive
material. may be applied initially to the
insulating wdfer and the semiconductive

wafer may be positioned so as to overlie .

portions of a conductive strip or conductive
strips on the insulating wafer so as to form
an electnc contact therewnth
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12 and glaze 13 may be of different powdered
glass materials so. that the coefficient of heat
expansion of each may more nearly corres-
pond to that of the material to which it is
directly bonded prior to its being fused to
the other glaze. In an alternative embodiment
the glaze 13 may be replaced by the afore-
mentioned Corning Pyroceram cement and

50 thereby posxtivelﬁ eliminate any potential
e

“heat effect on the semiconductor wafer 2
during the bonding procedure. In employing
‘both glazes 12 and 13, the heat effect may
be minimized by careful control of the

55 bonding temperature and its duration. There-

.after a metal plate 14 may be soldered or
welded to the upper surface of the ring 11 to
complete the sealing operation. Obviously,
the entire operation preferably takes place

60 in a dry inert atmosphere or in an evacuated

.65 glaze |3 is applied tp the substrate 1 after.

chamber, so that any moisture is eliminated
from the space within the hermetlcally sealed
casing or housing.

As may be seen from Fig. 2, the ring of

external connections to the circuit. An
external ground terminal 18 is connected to
emitter electrodes 19 and 21 of the transistors
T1 and T2, respectively, and an external
terminal 22, adapted to be ‘connected to a
three volt source, is connected via resistors
23 and 24, to base electrodes 26 and 27 of
the transistors T1 and T2, respectively. The
base electrode 26 of the transistor T1 is

110

115

further connected to an input terminal 28 for .
the transistor T1 and the base 27 is con-

nected to an input terminal 29 for the tran-
sistor T2. The transistor T1 is provided with
a collector electrode 31 connected to an
-output terminal 32 of the transistor T1 and
the transistor T2 is provided with a collector
electrode 33 connected to an output terminal
34 of the transistor T2. The collector elec-
trode 31 of transistor T1 is further connected
through a resistor 36 to terminal 37 con-
nected to a negative four volt supply and the
collector electrode 33 of the transistor T2 is

_connected through a res:stor 38 to the 190

terminal 37 !
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