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ABSTRACT: A multijunction, multilayer semiconductor 
device is formed by alloying the surface of a body of semicon 
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SEMICONDUCTOR DEVICES 
This invention relates to multizone multijunction semicon 

ductor devices and their method of manufacture. 
The present invention provides a method of manufacturing 

a multizone multijunction semiconductor device in which one 
of the zones constitutes an emitter zone having therein a per 
foration into which projects and in which lies a portion of a 
zone adjacent the emitter zone, which method includes the 
steps of alloying to a surface of a body of semiconductor 
material a layer of a ?rst material including an impurity which 
forms in the emitter zone in the body, the surface of the body 
being abraded at least where said adjacent zone lies in the per 
foration in the emitter zone. 

Advantageously, the emitter zone has therein a plurality of 
such perforations, the surface of the body at least where said 
adjacent zone lies in each of the perforations of the emitter 
being abraded. The number of perforations may be in excess 
of 30 and may, conveniently, lie between 30 and 100. 
Preferably, the perforations are uniformly distributed over the 
area of said surface of the body and the total area of the per 
forations may represent between 2.5 and 25 percent of the 
total area of the surface. > 

Conveniently, the abrading may be carried out by sandblast 
ing of said adjacent zone at least where it lies in the perfora 
tion(s) ofthe emitter zone. 
The perforation(s) in the emitter zone may be formed by 

the layer being a preperforated layer such that when the layer 
is alloyed to the body, the perforation(s) in the layer forms or 
form the corresponding perforation(s) in the emitter zone. 
The first material may be a gold/antimony alloy. 
After the above steps there may be subsequently applied an 

electrically conductive layer of a second material which layer 
makes ohmic contact with both said ?rst-mentioned layer and 
said adjacent zone where it lies in the perforation(s) in the 
emitter zone so as to electrically interconnect said ?rst-men 
tioned layer and vsaid adjacent zone. 
The present invention also provides a multizone multijunc 

tion semiconductor device manufactured by the method 
described above in any one of the preceding paragraphs. 
One embodiment of the present invention will now be 

described in greater detail by way of example only, with 
reference to the accompanying drawings wherein 
FIGS. 1, 2 and 3 are cross-sectional views showing different 

stages in the production of a semiconductor device according 
to the invention. 

Referring to FIG. 1, body 1 of silicon semiconductor materi 
al has formed therein two PN-junctions 2 and 3 extending 
parallel to two opposed faces 4 and 5 of the body. 
As shown in FIG. 2, there is then alloyed to one of these op 

posed faces 4 an annular-shaped layer 6 of a ?rst material in 
cluding an impurity which forms in the body 1 of an emitter 
zone 7, the layer being preperforated (by drilling) with 40 
holes 8 each of 0.0l3-inch diameter uniformly distributed 
over the layer; the holes 8 thus representing approximately 7.5 
percent of the total surface area of the layer which had an out 
side diameter of 0.312 inch and an internal diameter of 0.094 
inch, providing an overall area of 0.07 square inch. By the al 
loying of this layer 6 to the body, there is thus formed in the 
body the emitter zone 7 which has gaps or perforations 9 
therein corresponding one to each of the gaps or perforations 
8 in the original layer 6, into which each of which perforations 
9 in the emitter zone there projects and therein lies a portion 
ofa zone 10 adjacent the emitter zone 7. 
The material ofthe layer 6 is a gold/antimony alloy. 
After the formation of the emitter zone 7 in the above 

manner, the surface of the portions of the adjacent zone 10 ex— 
tending through the perforations 9 in the emitter zone, are 
then sandblasted (as at l 1) using a ?ne powder. 
Subsequent to the sandblasting, there is applied (as shown 

in FIG. 3) by vacuum deposition a second material 12 con 
stituted by successive layers of nickel and gold over both the 
layer 6 of the ?rst material and the surface of those portions of 
the zone 10 adjacent the emitter zone which lie in the perfora 
tions 9 in the emitter zone 7. During this vacuum deposition, 
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2 
the remainder of the body of the silicon material is protected 
from receiving the deposited alloy by a wax coating. 
The layer of second material 12 thus ohmically contacts 

both the layer 6 of the ?rst material and the surface of the por 
tions of the adjacent zone 10 which lie in the perforations 8 in 
the emitter zone thus electrically to interconnect the emitter 
zone 7 with the adjacent zone 10. 
By virtue of the sandblasting, it has been found that recom 

bination of carriers at the surface of said portions of the ad 
jacent zone occurs, providing a bene?cial result, by virtue of 
an enhanced voltage capability and DV/DT performance of 
the resultant device. 

After the above-described steps, the protective wax coating 
is removed. 
To enhance adhesion of the second material 12, this materi 

al is sintered in a hydrogen atmosphere at a temperature not 
exceeding 450° C. 
While in the above-described example, holes 8 of a particu 

lar density and of a particular diameter were used, it has been 
found that alternative densities and diameters are equally 
satisfactory. 

For example, it has been found that with holes of 0.0 l 3-inch 
diameter, the number may be increased to 70 such that, for 
the overall sizes above speci?ed, the holes in the layer of the 
?rst material would then represent approximately 13 percent 
of the overall area of the layer. Equally, 48 holes each of 
0.018-inch diameter have been used, this representing approx 
imately 17 percent of the layer. Again, 21 holes each of 0.0 l 8 
inch diameter have been used which, like the speci?c exam 
ple, represents approximately 7.5 percent of the overall area 
of the layer. Thirty-six holes, each of 0.018-inch diameter, 
have also been used, this then representing approximately 13 
percent of the overall area of the layer. It can be seen, there 
fore, that the area of the perforations in the layer may 
represent between 7.5 percent and 17 percent of the overall 
area of the layer. 
Having thus described our invention what we claim is: 
l. A method of manufacturing a multizone multijunction 

semiconductor device including the steps of providing a body 
of semiconductor material having at one face thereof a ?rst 
zone of one conductivity type, alloying a layer of conductive 
material containing an impurity of opposite conductivity type 
to said face to form an emitter zone in the semiconductor 
body, the emitter zone so formed including at least one gap 
within the boundaries thereof which corresponds to a perfora 
tion in said layer and into which a portion of said ?rst zone 
protrudes so as to present an exposed surface area surrounded 
by said emitter zone, and abrading said exposed surface area 
surrounded by said emitter zone so as to enhance recombina 
tion of carriers in said protruding area of said ?rst zone. 

2. A method as claimed in claim 1, wherein the emitter zone 
has therein a plurality of such gaps, the surface of the body at 
least where said ?rst zone lies in each of the gaps of the 
emitter zone being abraded. 

3. A method as claimed in claim 2, wherein the number of 
such gaps is in excess of 30. 

4. A method as claimed in claim 3, wherein the number of 
gaps lies between 30 and 100. 

5. A method a claimed in claim 2, wherein the gaps are 
uniformly distributed over the area of said surface of the body. 

6. A method as claimed in claim 2, wherein the total area of 
the gaps represents between 2.5 and 25 percent of the total 
area of the surface. 

7. A method as claimed in claim 2, wherein the abrading is 
effected by sandblasting of said ?rst zone where the said ?rst 
zone lies in the at least one gap of the emitter zone. 

8. A method as claimed in claim 1, wherein the at least one 
gap in the emitter zone is formed by the layer being a preper 
forated layer such that when the layer is alloyed to the body, 
the perforation in the layer forms the corresponding gap in the 
emitter zone. 

9. A method as claimed in claim 1, wherein there is sub 
sequently applied an electrically conductive layer of a second 
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material which layer makes ohmic contact with both said ?rst 
mentioned layer and said first zone where said ?rst zone lies in 
the at least one gap in the emitter zone so as electrically inter 
connect said ?rst-mentioned layer and said ?rst zone. 
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