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CORPORATION, a corpo-   member,  said second pellet being connected to
ration organised under the laws of the State of  said conductive material.
Delaware, United States of America, of 30    In the accompanying drawing:
Rockefeller Plaza, City and State of New    FIGURE  1 is a side elevation,
in section, 50  5  York, United States of America, do hereby de-  of a
semicondutor device mount made in ac-      clare the invention, for which
we pray that a  cordance with the present invention;      patent may be
granted to us, and the method    FIGURE 2 is an exploded  view illustrating
by which it is to be performed, to be particu-  the assembly of certain
ones of the parts of      larly described in and by the following state-
the mount shown  in FIGURE 1; and    55  10 ment: -
FIGURE 3 is a side elevation, in section,        This invention relates to
semiconductor de-  showing another embodiment of the invention.      vices,
and particularly to semiconductor de-                   EXAMPLE      vices
of the type including two or more semi-   with reference to FIGURE 1, a
semicon-      conductor pellets.                            ductor device
mount 10 is shown comprising  60  15    The use of multiple semiconductor
devices  a substrate  12 of e.g., nickel.  plated steel, hav-      is
known. In such devices, the semiconductor  ing a semiconductor, e.g.
silicon , pellet 14      pellets are generally mounted on a common  mounted
thereon. In this embodiment, the pel-      substrate, and electrical
connections between  let  14 is a thyristor pellet of known type, and
the pellets are provided by means of connect-  has, on the upper surface 16
thereof, a central-  65  20  ing wires. Disadvantages of this arrangement
ly disposed mass of solder 20, e.g., of lead,      relate to the relatively
large substrate required,  connected to the gate region of the pellet, and
and the resulting large device, and to the ex-  a peripherally disposed
ring-shaped metal elec-      pense of providing  the electrical connections
trode 22, e.g., of copper, connected to the cath-      between the pellets.
The need exists, therefore,  ode region of the pellet. The lower surface
70  25  for improvemett in the mounting of the pel-  24 of the  pellet 14,
which    is connected to the      lets with respect to one another,  and
for means  anode region  of  the pellet, is soldered to the      for
reducing  the cost  of the devices.  substrate 12.        According  to the
invention, there is provided    Mounted on the pellet 14 within the cathode
a semiconductor device comprising two semi-  ring 22 is a flat washer 30 of
an insulating  75  30  conductor pellets, an insulating member dis-
material,  such as alumina ceramic. The lower      posed between said
pellets and conductive  flat surface 32 of the washer 30 rests on the
means  extending  through  said  insulator  upper surface 16 of the pellet
14, and the      member and bonded to said member and to  washer 30 has a
thicknes to dispose the upper      said pellets.
flat surface 34 of the washer above  the upper  80.  35    Further
according to the invention there is  surface 36 of the cathode ring 22. The
inside      provided a semiconductor device  comprising   wall of the
washer 30 is metallized, as with      first and second semiconductor
pellets, an in-  molybdenum and the washer 30 is soldered      sulating
member having a pair of surfaces, said  in place by means of the solder
mass 20.      opening being filled with a solid, electrically     Mounted
on the washer 30 is a second pellet 85  40  conductive material, one of the
surfaces of said  40. The second pellet 40, in this embodiment,
insulating member being engaged. with said  is an open-base transistor,
known also as a trig-      first pellet, a portion of said first pellet
being  ger diode, of  known type. The lower surface      connected to said
conductive material; and a  42 of the pellet 40, connected to a first
region      second semiconductor pellet mounted on the  of the pellet, is
soldered to the washer 30, and  90 



45 other of said insulating member surfaces and  electrically connected to
the  gate region of the      being spaced from said first pellet by said
pellet 14, by means of the solder 20.           .2
1,230,266                                          2        A  lead wire 44
is electrically and mechani-  and 46 are engaged with the solder clad sur-
cally connected, as by soldering, to the upper  faces of the  pellet 40 and
the electrode 22,     surface 45 of the pellet 40, the surface  45 be-
respectively. Although not known, suitable jig-     ing connected to a
second region of  the pellet.  ging means can be used to facilitate
stacking 5  Trigger diodes, as known, are bidirectional in  of the mount
parts.                           70     operation, and the first and second
regions of   The assembly is then heated to melt the var-     the pellet 40
are either emitter or collector  ious solder  claddings. The lower surface
24     regions, depending upon the voltage polarity  of the pellet 14 is
thus solderd to the substrate     across the  pellet.
12, the cathode ring 22 is soldered to the cath- 10    A lead wire 46 is
connected, as by soldering,  ode region of the pellet 14, and the solder
dot 75     to  the cathode eletrode  22 of the pellet 14.   54 on the
pellet 14 and the solder cladding     The two leads  44 and 46 are
connected, as  58 on the pellet 40 merge within the central     by welding,
to terminals 47 and 48, respective-   opening of the washer 30 to form the
solder     ly, insulatingly sealed through the substrate 12.  mass 20
(FIGURE 1). The solder 20 wets the 15    An enclosure (not shown) for the
mount 10  metallized inner wall of te water 30 and  80     can comprise a
solid mass of a thermosetting  firmly bonds the two pellets 14 and 40 and
plastic molded about  the mount.               the washer 30 together to
form a rigid three       In another embodiment, not illustrated, the
element laminate. The washer central opening     washer 30 is provided with
a     hard core of  provides a well to receive the molten solder 20. meta,
compared with solder, e.g., copper, fill-  from the pellet 40, thus
minimizing the possi-  85     ing the central opening of the washer as a
plug.  bility of the molten solder 58 flowing up the     In such
embodiment,  the pellets 14 and 40  side  60 of the pellet 40 and shorting
together     are soldered to the metal plug .               the first and
second regions of the pellet 40.        With reference  to FIGURE 2, the
assembly  Further, the washer  30 prevents the molten 25  of the mount, 10
is described. Using known  solder 20 within the washer 30, or the solder
90     processes, the pellets 14 and 40 are. provided  52 without the
washer 30, from flowing along     with claddings of solder as follows: a
cladding  the surface 16 of the pellet 14 and thus short-     50 on  the
lower surface 24 of  the pellet 14;  ing together the gate and cathode
regions of     a ring 52 of solder covering the cathode region  the pellet
14. 30  at the upper surface 16 of the pellet 14; a dot    The leads 44 and
46 are also soldered to  95     54 of solder covering the gate region at
the  the pellet 40 and  the electrode 22, respectively,     upper surface
16 of the pellet 14 ; and  clad-  during the heating step.     dings 56 and
58 covering   the upper and lower    In FIGURE 3 is shown a rectifying
device     sufaces; respectively, of the pellet 40.   The  84 comprising a
stack of three rectifier pellets 35  cladding process can comprise, for
example,  85, 86 and 87 assembled in a vertical column  100     providing
a thin nickel plating on the. pellet  with ceramic washers 30 disposed
between.     surfaces to be clad, and dipping the pellet in  each pair  of
pellets  and at the ends  of the     a  bath of lead solder. The cladding
process  device. The rectifier pellets 85, 86, and 87     results in the
solder claddings having a gener-  are of known type, each having a top
surface 40   ally convex shape. Also, the upper surface 36   88 connected
to the pellet cathode, and a bot- 105     of the cathode electrode 22 is
provided with  tom surface 90 connected to the pellet anode.     a solder
coating 59.                           The top surfaces ,88 of the pellets
86 and 87        The pellet 14 is placed on the substrate 12,  are
electrically connected, respectively, by     and the ring electrode  22 is.
positioned on the  masses of solder 92 through the central open- 45  pellet
solder cladding 52. The ceramic washer  ings of washers 30 to the bottom
surfaces 90  110      30 is next dropped in place within the  ring   of the
pellets 85 and 86. The pellets 85, 86,      22 and in surrounding relation
with the  solder  and  87 are thus in series, providing the device      dot
54 on the pellet 14. The pellet 40 is next  84 with a voltage rating in
the order of the      placed on top of the washer 30,  the central  sum of
the voltage ratings of each pellet in 50  opening of the washer receiving
the convex  the stack. Terminals for the device comprise 115      mass 58 f
solder on the pellet 40, and thus  two leads 94 and 95 bonded to the
surfaces      tending to automatically center the pellet 40  88 and 90,
respectively, of the end pellets of      on the washer 30.
the stack. An enlosure for the device 84 com- 



While centering of the pellet 40 on the   prises an elongated sleeve 96 of
an insulating 55  washer 30 is preferred, it is  not critical This
material, such as alumina  ceramic, and two 120      is because, owing to
the greater thickness of  end washers 30. The terminals 94 and 95 ex-
the washer 30 as compared with the  cathode  tend outwardly of  the device
enclosure, in      ring 22 (see FIGURE 1), there is little likeli-  sealed
relation therewith, through  the solder      hood of  the pellet 40
touching the cathode  filled central openings of the washers. 60  electrode
22 and thus shorting together, via    WHAT WE CLAIM  IS:-.
125      the mass of solder 20, the cathode and gate    1. A semiconductor
device comprising two      regions of  the pellet .14.
semiconductor  pellets, an insulating member.        The leads 44 and 46
are then connected to  disposed between said pellets and conductive
the terminals 47 and 48, respectively, as by  means extending through said
insulator member  65  welding, and the leading ends of the leads 44  and
bonded to said member and to said pellets. 130              2
1,230,266                                          2         A  lead wire
44 is electrically and mechani-  and 46 are engaged with the solder clad
sur-     cally connected, as by soldering, to the upper  faces of the
pellet 40 and the electrode 22,     surface 45 of the pellet 40, the
surface 45 be-  respectively. Although not known, suitable jig-     ing
connected to a second region of the pellet.  ging means can  be used to
facilitate stacking 5  Trigger diodes, as known, are bidiretional in  of
the mount parts.                    70     operation, and the first and
second regions of   The  assembly is then heated to melt the var-     the
pellet 40 are either emitter or collector  ious solder claddings. The lower
surface 24     regions, depending upon the voltage polarity  of the pellet
.14 is thus soldered to the substrate     across the pellet
12, the cathode ring 22 is soldered to the cath 10    A lead wire 46 is
connected, as by soldering,  ode region of the pellet 14, and the solder
dot 75'     to the cathode electrode 22 of the pellet 14.  54 on the pellet
14 and the solder cladding     The two leads 44 and 46 are connected, as
58 on the pellet 40 merge within the central     by welding, to terminals
47 and 48, respective-  opening of the washer 30 to  form the solder
ly, insulatingly sealed through the substrate 12.  mass 20 (FIGURE 1). The
solder 20 wets the 15    An enclosure (not shown) for the mount 10
metallized inner wall of the washer 30 and  80     can comprise a solid
mass of a thermosetting  firmly bonds the two pellets 14 and 40 and
plastic molded about  the mount.          the washer 30 together to form a
rigid three        In another embodiment, not  illustrated, the  element
laminate. The washer central opening     washer 30 is provided with a hard
core of  provides a well to receive the molten solder 20  metal, compared
with solder, e.g., copper, fill-  from the pellet 40, thus minimizing the
possi-  85     ing the central opening of the washer as a plug.  bility of
the molten solder 58 flowing up the     In such embodiment,  the pellets 14
and 40  side 60 of the pellet 40 and shorting together     are soldered to
the metal plug.            the first and second regions of the pellet 40.
With reference to FIGURE 2, the assembly  Further, the washer 30 prevents
the molten 25  of the mount 10 is described. Using known  solder 20 within
the washer 30, or the solder  go     processes, the pellets 14 and 40 are
provided  52 without the washer 30, from flowing along     with claddings
of solder as follows: a cladding  the surface 16 of the pellet 14 and thus
short-     50 on the  lower surface 24 of the pellet 14;  ing together the
gate and cathode regions of     a ring 52 of solder covering the cathode
region  the pellet 14. 30  at the upper surface 16 of the pellet 14; a dot
The leads 44 and 46 are also soldered to  95     54 of solder covering the
gate region at the  the pellet 40 and  the electrode 22, respectively,
upper surface  16 of the pellet. 14; and clad-  during the heating step.
dings 56 and 58 covering the upper and lower    In FIGURE 3 is shown a
rectifying device     surfaces; respectively, of the pellet 40. The  84
comprising a stack of three rectifier pellets 35  cladding process can
comprise, for example,  85, 86 and 87 assembled in a vertical column 100
providing a thin nickel plating on the pellet  with ceramic washers 30
disposed between     surfaces to be clad, and dipping the pellet in  each
pair of pellets and at the ends of the     a bath of lead solder. The
cladding process  device. The rectifier pellets 85, 86, and 87     results
in the solder claddings having a gener-  are of known type, each having a
top surface 40  ally convex shape. Also, the upper surface 36  88 connected
to the pellet cathode, and a bot- 105     of the cathode electrode 22 is
provided with  tom surface 90 connected to the pellet anode. 



a solder coating 59.                           The top surfaces .88 of the
pellets 86 and 87        The pellet 14 is placed on the substrate 12,  are
electrically connected, respectively, by     and the ring electrode 22 is
positioned on the  masses of solder 92 through the central open- 45  pellet
solder cladding 52. The ceramic washer  ings of washers 30  to the bottom
surfaces 90  110     30 is next dropped in place within the ring  of the
pellets 85 and 86. The pellets 85, 86,     22 and in surrounding relation
with the solder  and 87 are thus in series, providing the device     dot 54
on the pellet 14. The pellet 40 is next  84 with a voltage rating in the
order of the     placed on top of the washer 30, the central  sum of  the
voltage ratings of each pellet in 50  opening of the  washer receiving the
convex  the stack. Terminals for the device comprise 115     mass 58 of
solder on the pellet 40, and thus  two leads 94 and 95 bonded  to the
surfaces     tending to automatically center the pellet 40  88 and 90,
respectively, of the end pellets of     on the washer 30.
the stack. An enclosure for  the device 84 com-        While centering of
the pellet 40 on the  prises an elongated sleeve 96 of an insulating 55
washer 30 is preferred, it is not critical. This  material, such as alumina
ceramic, and two 120     is because, owing to the greater thickness of  end
washers 30. The  terminals 94 and 95  ex-     the  washer 30 as compared
with the cathode  tend outwardly of the device enclosure, in     ring 22
(see FIGURE 1), there is little likeli-  sealed relation therewith, through
the solder     hood of the pellet 40 touching the cathode  filled central
openings of the washers. 60  electrode 22 and thus shorting together, via
WHAT WE CLAIM  IS: -                  125     the mass of solder 20, the
cathode and gate    1  A semiconductor device comprising two     regions of
the pellet 14.                    semiconductor pellets, an insulating
member        The leads 44 and 46 are then connected to  disposed between
said pellets and conductive     the terminals 47 and 48, respectively, as
by  means extending through said insulator member 65  welding, and the
leading ends of the leads 44  and bonded to said member and to said
pellets. 130             3
1,230,266                                           3          2. A
semiconductor device as claimed in  said  portion of said pellet; said
second pellet  25      claim 1, wherein said insulating member com-  is
disposed over the opening in the other sur-      prises a wafer-like
washer, said conductive  face of said insulating member; and said con-
means comprises a mass of metal filling the  ductive material mechanically
joins together 5  opening of said washer, and said pellets and  said
insulating member and said pellets.      said insulative member  comprises
a rigid three  5. A semiconductor  device as claimed in  30      element
laminate.                       claim 4, wherein said first pellet has an
elec-         3. A semiconductor device comprising first  trode thereon in
spaced relation with said por-      and second semiconductor pellets, an
insulating   tion, and said insulating member is disposed  10  member
having a pair of   surfaces and an open-  on said pellet between  said
electrode and said      ing through said member extending between  portion.
35      saidd surfaces, said opening being filled with    6. A
semiconductor device as claimed in      a solid, electrically conductive
material, one of  claim. 5,.  wherein the thickness of said insulat-
the surfaces of said insulating member being  ing member is greater than
the thickness of  15  engaged with said first pellet, a portion of said
said electrode, said second pellet being thus      first  pellet being
connected to said conductive  spaced out of contact with said electrode.
40      material; and a second semiconductor pellet    7. A semiconductor
device substantially as      mounted on the othr of said insulating
described with reference to FIGURES 1 and      member surfaces and  being
spaced from said   2 or FIGURE 3 of the drawing.  20  first pellet by said
member, said second pellet            For the Applicants:      being
connected to said conductive material.      MATTHEWS, HADDAN & CO.,
4. A semiconductor device as claimed in               Chartered Patent
Agents,      claim 3, wherein the opening in said insulating            39
Elmfield Road,      member at said one  surface is disposed over
Bromley BR1 1SU.              Printed for Her Majesty's Stationery Office
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