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resistance. Furthermore, the   2. A semiconductor device according to
resistivity of the collector region of the  claim 1, wherein said layer
includes, on its     transistor 27 is substantially reduced since  surface
in one of said regions, a heavily     this collector region is provided by
the epit-  doped zone having the same conductivity  5  axial layer 33 which
has a relatively low  type as that region and wherein said heavily
resistivity. Thus, the translator 27 will have  doped zone is under the
electrical connec-     a low saturation voltage permitting it to act  tion
to that region.     more as a short circuit when it is switched    3. A
semiconductor device according to  60     on and also it will have greatly
reduced col-  claim 2, including a heavily doped zone be- 10  lector
storage resulting in a much faster  neath said one of said regions and
having     switching time for the transistor 27. Fur-  the same
conductivity type thereas.     thermore, the provision of the heavily doped
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resistivity epitaxial  claim 3, wherein said one of said regions is 65
layer in the mesa 45 formed on the heavily  the collector region of a
transistor, and the 15  doped region 32 in the high resistivity base  other
of said regions are the base and emit-     permits a good ohmic contact to
the high  ter regions of said transistor.     resistivity material.
Similarly, the heavily    5. A method of fabricating a semicon-     doped
region 31 makes a good ohmic con-  ductor  device  comprising  diffusing
an  70     tact between the collector region of the  impurity into a single
crystal semiconductor 20  transistor and the high resistivity material
substrate to form  therein a heavily doped     of the wafer 29 and also
limits depletion  surface zone of one conductivity type, there-     layer
width in the collector noticeably im-  after providing on said substrate
over said 



proving switching characteristics of the tran-  zone an epitaxial layer of
said one conduc- 75     sistor. Thus, all of the problems discussed  tivity
type, forming, in said layer, three 25  above associated with the
semiconductor  regions of alternating  conductivity  type     network of
the prior art illustrated in Fig. 1  each extending to one plane surface of
said     are overcome by the use of the epitaxial  layer including
diffusing an impurity into     layer 33 and the various heavily doped  said
layer to form a first one of said regions 80     zones in forming the
semiconductor network.  of opposite conductivity type whereby the 30    As
illustrated in Fig. 3, the epitaxial layer  semiconductor material
underlying said first     permits a heavily doped region such as the  one
of said regions comprises a second one     regions 31 and 32 to be
completely sur-  of said regions, diffusing an impurity into     rounded in
a single crystal structure by  said first one of said regions to form the
85     material that is more lightly doped. In the  third one of said
regions of said one con- 35  embodiment in Figs. 4 and 5, these buried
ductivity type, and attaching electrical con-     regions 31 and 32 permit
good ohmic con-  nections respectively to each of said regions     tact to
be made to the high resistivity  on said one plane surface.     material of
the wafer 29. It will be obvious   6. A method according to claim 5, in- 90
that this structure will have many other  cluding forming another heavily
doped zone 40  applications in semiconductor networks and  of said one
conductivity type in said second     the achievement of this structure
vastly  one of said regions prior to attaching the     widens the horizon
in the technology of this  electrical connection to that region and
field.                                      thereafter attaching the
electrical connection  95
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zone. 45    1. A  semiconductor device comprising    7. A  semiconductor
device when pro-     an epitaxial layer overlying a single crystal  duced
by the method of claim 5 or 6.     semiconductor substrate, said layer
includ-     ing three regions of alternating conductivity   H. D.
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