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TRANSISTOR PACKAGE        (71)     We,   R.C.A.   CORPORATION  said device,
said header member having a     (formerly Radio Corporation of America), a
major surface with two separate metallic     corporation organised under
the laws of the  portions for connecting  device electrodes  50     State
of Delaware, United States of America,  thereto, a ribbon-like lead sealed
to one of 5  of 30 Rockefeller Plaza, City and State of  said metallic
portions, said lead having an     New York, United States of America, do
opening therein exposing a portion of said     hereby declare the
invention, for which we  header surface, a ceramic member disposed     pray
that a patent may be granted to us, and  within or over said opening and
having a  55     the method by which it is to be performed,  lower surface
attached to said header mem- 10  to be particularly described in and by the
ber or lead respectively, said ceramic mem-     following statement: -
ber being thicker than said ribbon-like lead       This invention relates
to a mount for a  when said ceramic member is disposed within
semiconductor device having a plurality of  said opening,  said ceramic
member having an  60     electrodes.                                opening
therein  for accommodating  said 15    Many  circuit applications  require
the  device, said ceramic member also having an     operation of
transistors at frequencies in the  upper surface with two separate
conducting     thousands of megahertz range. At these high  areas thereon,
device electrode means con-     frequencies, ordinary  transistor  packages
nected to each of said areas, conducting means  65     become unusable.
Metal cans, metal headers  extending through said ceramic member con- 20
and other parts in conventional transistor  necting one of said
last-mentioned electrode     packages used for supporting the transistor
means to one of said metallic portions of said     or making connections to
the semiconductor  header member, and a cap member sealed over     device
introduce inductances and capacitances, said opening in said ceramic
member.  70     as well as losses, that degrade circuit stability   In the
accompanying drawings:- 25  and performance and produce resonant fre-
quencies seriously interfering with proper   FIGURE 1 is an exploded view
of the     circuit operation.                         various parts which
comprise one embodiment       Previously, various attempts have been  of
the package of the present invention;     made to provide transistor
packages usable   FIGURE 2 is a perspective view of the  75 30  in
strip-line circuits at very high and ultra  assembled package;     high
frequencies. Some of these packages    FIGURE 3 is a section view taken
along     have utilized flat ribbon-type leads in order  the line 3-3 of
FIGURE 2;     to reduce parasitic inductances, but these   FIGURE 4 is a
bottom view of the disc 28     packages generally have not been hermetic.
shown in FIGURE 1;                        80 35  Consequently, the devices
have been sub-    FIGURE 5 is an exploded view of the     ject to
deterioration due to atmospheric in-  parts of a transistor package in
accordance     fluences. Where hermeticity was required, with a second
embodiment of the invention,     the leads of these packages have been of
the  and     usual round variety,  but these have intro-    FIGURE 6 is a
bottom view of the disc 96  85 40  duced undesirable inductance. Another
un-  shown in FIGURE 5.     desirable feature of the previous transistor
As illustrated in FIGURE 1, a transistor     packages for use in VHF and
UHF circuits  package in accordance with the present in- 



has been their fragility.                  vention may be mounted on a
metal mount       According to the invention we provide a  stud 2 having a
threaded shank portion 4 and  90 45  mount for a semi-conductor device
having a  a platform portion 6. It  will be understood     plurality of
electrodes, comprising an in-  that this part has been included for
purposes     sulating header member adapted to support  of illustrating how
the package may be        2
1,245,698                                          2      mounted but it is
not an essential part of the  portion 46. The bottom surface of the
present invention.                           portion 46 is adapted to be
brazed to       One embodiment of a package of the pre-  metallized portion
30 of the disc 28. The     sent invention includes a ceramic header
collector lead 42 also has a hole 48 therein 5  member 8 in the form of a
flat disc which  which should be lined up with the hole 34  70     may have
a cutaway portion for convenience  in the disc 28. A metal pin 50 is
adapted to     in indexing The disc 8 has a lower surface  extend through
the holes 48 and 34 in the     with a metal coating 9 over-all in order to
collector lead 42 and the ceramic disc 28,     adapt it to be sealed to the
top of platform  respectively, and make electrical connection 10  portion 6
of the mounting stud (FIGURE 3).  to the metallized tongue portion 14 on
the  75     The disc also has a top surface 10 which in-  top surface of
the ceramic header member 8     cludes a first metallized portion 12 which
is  (FIGURE  3).     centrally disposed on the surface 10 and has   Also
included in the package is a base     a tongue-like portion 14 and a
widened base  lead 52, also of ribbon-like structure and 15  portion 16. As
will be explained in more  having a shank portion 54 and a widened end  80
detail later, a transistor may be mounted on  portion 56. The end portion
56 includes a     the widened portion 16 and the tongue-like
rectangular-shaped opening 58. The bottom     extension 14 serves as part
of the current path  surface of the end portion 56 is adapted to     to an
electrode lead. The surface 10 also has  be sealed to the metallized
portion 32 of the 20  a second metallized portion 18 around the  disc 28
such that the opening 58 is aligned  85     periphery thereof.
with the opening 36 in the disc.       The package also includes an emitter
lead   The opening 36 in the disc 28 and the     member 20 which has a
widened central por-  opening 58 in the base lead 52 comprise a     tion 22
having a circular opening 24 therein. well for accommodating the transistor
which 25  Extending from  the central portion 22 are  is to be packaged.
After the transistor  has  90     two radially-extending wings 26 and 26'.
The  been mounted in the package, the top open-     wings 26 and 26' are
flattened and ribbon-  ing of the well is sealed, using a thin rect-
like in structure. The emitter lead 20 is  angular frame-shaped  metal
preform  60     adapted to be sealed to the metallized por-  adapted to fit
around the periphery of the 30  tion 18 of the header 8 such that the long
opening 58 in the base lead 52 and a cap  95     axis of the wings 26 and
26' is at right  member 62 dimensioned to cover the opening     angles to
the long axis of the tongue portion  58 and be sealed thereto by brazing.
14 of the header 8. The opening 24 is di-    The manner in which a
transistor may be     mensioned such that the lead does not touch  mounted
within the package will now be 35  the metallized portion 12 on the disc.
explained.     -                              100       The package also
includes a second ceramic    A transistor 64 (FIGURE 3) is centrally
disc 28 which is somewhat thicker than the  positioned on the metallized
portion 16 of     emitter lead 20 and is dimensioned to fit  the header 8
and has its collector electrode     snugly within the emitter lead opening
24.  66 soldered thereto. On the top of the tran- 40  On the top surface of
the disc 28 are a first  sistor are an emitter electrode 68 and a base 105
metallized portion 30 and a second separate  electrode 70. The emitter
electrode 68 is     metallized portion 32. A small hole 34 ex-  connected
with a wire 72 to the closest ad-     tends through the disc 28 between its
upper  jacent part of the metallized  portion 18 of     and lower surfaces
in  that portion of the  the ceramic header 8. The base electrode 70 45
disc covered by the metallized portion 30. A  is connected with a wire 74
to the closest ad- 110     larger rectangular-shaped opening 36 extends
jacent portion of the metallized area 32 on     through the disc 28 in that
portion of the  top of the ceramic disc 28.     disc covered by the
metallized portion 32.    As shown in FIGURE 3, the current path     The
opening 36 is dimensioned so that a  from  the collector electrode 66
extends 



50  portion of the metallized area 18 adjacent the  through metallized
tongue portion 14 through  115     metallized portion 16 on header 8 is
exposed  the pin 50 and the parts 46 and 44 of the     when the disc 28 is
in place (FIGURE 3).   collector lead 42.       A bottom view of the disc
28 is shown in    A somewhat different embodiment of the     FIGURE 4. As
shown in FIGURE 4, the  package of the present invention is illus- 55
bottom of the disc 28 has a peripheral metal-  trated in the exploded view
of FIGURE 5. 120     lized portion 38 and a second smaller metal-  The
package is intended to be mounted on     lized portion 40 surrounding the
hole 34. The  a metal stud 76 having a threaded shank     metallized
portion 38 enables the disc to be  portion 78 and a platform portion 80
which     sealed to the ceramic header 8 and the metal-  has a second
recessed platform  portion 82 60  lized portion 40 is adapted to make
electrical  on the top surface thereof. The recessed plat- 125     contact
to the tongue-shaped metallized por-  form portion 82 is to  improve the
voltage     tion 14 on the top surface of the header 8.   breakdown of the
device and also to improve       The package further includes a collector
mechanical strength of the assembled pack-     lead 42 of ribbon-like
structure which in-  age. 65  cludes a shank portion 44 and a widened end
On top of the platform  portion 82 is 130           3
1,245,698                                          3    mounted a ceramic
header 84 which has  which require the metallization may have   about the
same dimensions as the metal plat-  these metallized areas applied by
spraying a  65     form 80. Both the metal platform 80 and the
molybdenum-manganese solution through a     header 84 are of generally
circular shape, mask to first deposit a thin molybdenum- 5  but have
cut-away portions on opposed sides  manganese metal layer which adheres
well to     of the periphery.                            the ceramic, and
then plating the initial metal       The top of the header 84 has
metallized  layer with silver. The ceramic discs may be  70     portions 86
and 88 having the same function  made of beryllium oxide or aluminum oxide.
as the corresponding metallized portions of  The metallization on the
ceramics may also 10  the previous embodiment of the invention.  be done by
plating silver on tungsten.     To the peripheral metallized portion 88 of
To mount the ceramic header to the metal     the header 84 is sealed the
bottom surface of  stud, the top of the stud may first be nickel-  75
the central part of an emitter lead 90 which  plated and then the ceramic,
metallized on     has a central peripheral portion 92 and wing  the bottom,
may be brazed to the nickel 15  portions 94 and 94'. In this embodiment,
the  plating.     peripheral portion 92 is extended further in-    Among
the advantages of the device pack-     ward toward the center of the
opening 93  ages of the present invention are:         80     so that the
transistor emitter wire can be    (a) low cost of assembly; only one
brazing     bonded thereto. In the previous embodiment, preform is
required; the ceramic parts that 20  the emitter wire was bonded to a
metallized  are brazed have metal coatings in the braz-     portion on the
header.                       ing areas;       On the top peripheral
portion 92 of the    (b) high power dissipation capabilities;  85
emitter lead 90 is mounted the bottom sur-   (c) ruggedness; and     face
of a ceramic disc 96. It will be noted    (d) good hermetic seal although
the leads 25  that in this embodiment the ceramic disc  are ribbon-shape.
rests on the top of the emitter lead instead     of being inserted within
the opening of this   WHAT WE CLAIM IS: -     lead as in the previous
embodiment. As shown   1. A mount for a semiconductor device  90     in
FIGURE 6, the bottom surface of the disc  having a plurality of electrodes,
comprising 30  96 has a peripheral metallized portion 98  an insulating
header member adapted to sup-     which is slightly raised from the rest of
the  port said device, said header member having     surface of the disc in
order to facilitate good  a major surface with two separate metallic
sealing of the metallized portion 98 to the  portions for connecting
device electrodes  95     emitter lead.
thereto, a ribbon-like lead sealed to one of 35    Referring back to FIGURE
5, the top  said metallic portions, said lead having an 



portion of the disc 96 has metallized por-  opening therein exposing a
portion of said     tions 100 and 102. A small hole 104 extends  header
surface, a ceramic member disposed     through that portion of the disc 96
covered  within or over said opening and having a 100     with the
metallized portion 100 and emitter  lower surface attached to said header
mem- 40  opening 106 which is rectangular in shape  ber or lead
respectively, said ceramic mem-     extends through the portion of the disc
96  ber being thicker than said ribbon-like lead     covered with the
metallized layer 102.    when said ceramic member is disposed within
In this embodiment an electrical connec-  said opening, said ceramic member
having an  105     tion is made through the ceramic disc 96 by  opening
therein  for  accommodating  said 45  means of a very small "C"-shaped
spring 108  device, said ceramic member also having an     which is forced
into the hole 104 so that it  upper surface with two separate conducting
projects out the bottom of the hole and makes  areas thereon, device
electrode means con-     contact to the metallized portion 86 on the
nected to each of said areas, conducting means 110     header. The top of
the spring 108 projects  extending through said ceramic member con- 50
slightly above the top surface of the disc 96  necting one of said
last-mentioned electrode     so that when the collector lead 109 is sealed
means to one of said metallic portions of said     to the metallized
portion 100, the spring 108  header member, and a cap member sealed
makes electrical contact therewith. When the  over said opening in said
ceramic member.  115     collector lead 109 is sealed to the disc 96 the
2. A mount as claimed in claim 1, in which 55  base lead 110 is also sealed
to the metallized  said header member is a  ceramic disc and     portion
102 of the disc 96.                  said conducting means comprises a pin.
As in the previous embodiment, assembly    3. A mount as claimed in claim 1
or 2, in     is completed using a metal preform 112 and  which said
ribbon-like lead includes two 120     a metal cap 114 to close the top of
the rect-  wings extending outwardly from said header 60  angular opening
111 in the base lead.      member in opposite directions.       In both of
the embodiments shown, the    4. A mount as claimed in claim  2, in
emitter and base leads may be interchanged.  which said two separate
conducting areas       The various areas of the ceramic discs  are
metallized areas each adapted to be 125        3
1,245,698                                           3    mounted a ceramic
header 84 which has  which require the metallization may have     about the
same dimensions as the metal plat-  these metallized areas applied by
spraying a  65     form 80. Both the metal platform 80 and the
molybdenum-manganese solution through a     header 84 are of generally
circular shape, mask to first deposit a thin molybdenum- 5  but have
cut-away portions on opposed sides  manganese metal layer which adheres
well to     of the periphery.                           the ceramic, and
then plating the initial metal       The top of the header 84 has
metallized  layer with silver. The ceramic discs may be  70     portions 86
and 88 having the same function  made of beryllium oxide or aluminum oxide.
as the corresponding metallized portions of  The metallization on the
ceramics may also 10  the previous embodiment of the invention. be done by
plating silver on tungsten.     To the peripheral metallized portion 88 of
To mount the ceramic header to the metal     the header 84 is sealed the
bottom surface of  stud, the top of the stud may first be nickel-  75
the central part of an emitter lead 90 which  plated and then the ceramic,
metallized on     has a central peripheral portion 92 and wing  the bottom,
may be brazed to the nickel 15  portions 94 and 94'. In this embodiment,
the  plating.     peripheral portion 92 is extended further in-    Among
the advantages of the device pack-     ward toward the center of the
opening 93  ages of the present invention are:         80     so that the
transistor emitter wire can be    (a) low cost of assembly; only one
brazing     bonded thereto. In the previous embodiment, preform is
required; the ceramic parts that 20  the emitter wire was bonded to a
metallized  are brazed have metal coatings in the braz-     portion on the
header.                      ing areas;       On the top peripheral portion
92 of the    (b) high power dissipation capabilities;    85     emitter
lead 90 is mounted the bottom sur-   (c) ruggedness; and     face of a
ceramic disc 96. It will be noted    (d) good hermetic seal although the
leads 25  that in this embodiment the ceramic disc  are ribbon-shape.
rests on the top of the emitter lead instead 



of being inserted within the opening of this   WHAT WE CLAIM IS:-     lead
as in the previous embodiment. As shown   1. A mount for a semiconductor
device  90     in FIGURE 6, the bottom surface of the disc  having a
plurality of electrodes, comprising 30  96 has a peripheral metallized
portion 98  an insulating header member adapted to sup-     which is
slightly raised from the rest of the  port said device, said header member
having     surface of the disc in order to facilitate good  a major surface
with two separate metallic     sealing of the metallized portion 98 to the
portions for connecting  device electrodes  95     emitter lead.
thereto, a ribbon-like lead sealed to one of 35    Referring back to FIGURE
5, the top  said metallic portions, said lead having an     portion of the
disc 96 has metallized por-  opening therein exposing a portion of said
tions 100 and 102. A small hole 104 extends  header surface, a ceramic
member disposed     through that portion of the disc 96 covered  within or
over said opening and having a 100     with the metallized portion 100 and
emitter  lower surface attached to said header mem- 40 opening 106 which is
rectangular in shape  ber or lead respectively, said ceramic mem-
extends through the portion of the disc 96  ber being thicker than said
ribbon-like lead     covered with the metallized layer 102.    when said
ceramic member is disposed within       In this embodiment an electrical
connec-  said opening, said ceramic member having an 105     tion is made
through the ceramic disc 96 by  opening  therein  for accommodating  said
45  means of a very small "C"-shaped spring 108  device, said ceramic
member also having an     which is forced into the hole 104 so that it
upper surface with two separate conducting     projects out the bottom of
the hole and makes  areas thereon, device electrode means con-     contact
to the metallized portion 86 on the  nected to each of said areas,
conducting means 110     header. The top  of the spring 108 projects
extending through said ceramic member con- 50  slightly above the top
surface of the disc 96  necting one of said last-mentioned electrode     so
that when the collector lead 109 is sealed  means to one of said metallic
portions of said     to the metallized portion 100, the spring 108  header
member, and a cap member sealed     makes electrical contact therewith.
When the  over said opening in said ceramic member.  115     collector lead
109 is sealed to the disc 96 the    2. A mount as claimed in claim 1, in
which 55  base lead 110 is also sealed to the metallized  said header
member is a ceramic disc and     portion 102 of the disc 96.
said conducting means comprises a pin.       As in the previous embodiment,
assembly    3. A mount as claimed in claim 1 or 2, in     is completed
using a metal preform 112 and  which said ribbon-like lead includes two 120
a metal cap 114 to close the top of the rect-  wings extending outwardly
from said header 60  angular opening 111 in the base lead.     member in
opposite directions.       In both of the embodiments shown, the    4. A
mount as claimed in claim  2, in     emitter and base leads may be
interchanged. which said two separate conducting areas       The various
areas of the ceramic discs  are metallized areas each adapted to be 125
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4      joined to one of said two last-mentioned              For the
Applicants:     means.                                          MATTHEWS,
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