
945,735                                         3        parent areas
according to the pattern desired  covered with the resist 11. Since the
resist        to be etched in the semiconductor block,  is a good insulator
and will not pass current        is placed in intimate contact with the
coated  directly into the solution, etching will occur        side of the
semiconductor block and held  only in the unmasked regions. Further, it
5 there, for example, by use of a vacuum   has been found that undercutting
in the 70        contact frame. The coated semiconductor  etched area  is
greatly reduced  by the        block is then exposed to light (preferably
electrolytic etching method.        from a 20 amp double-arc lamp) for
approxi-   A sample electrolytically etched semicon-        mately three
minutes. The desirable lamp  ductor block is shown in Figure 4, where    10
to semiconductor distance is 30 inches.   grooves 13 have been etched into
the sur- 75          After exposure, the stencil is removed  face of the
semiconductor block 10. These       and the semiconductor block is placed
in a  regions correspond to surface portions 12       developing solution,
the semiconductor block  of the semiconductor block shown in Figure
is rinsed under a stream  of water which  2 with very minute undercutting
and with    15 causes the part of the resist that was not  substantially
straight sharp  upper edges 80 



exposed to light to be dissolved and washed  adjacent the resist. When the
resist material       away. In Figure 2 there is shown the semi-  is
ultimately removed, the grooves 13 will       conductor block 10 having
portions 11 of  have the desired sharp juncture with the top       the
resist remaining, with the portions 12  surface of thesemiconductor block
10.   20 where the resist not exposed to light is re-    It has been found
that by using a straight 85       moved. After washing, the semiconductor
vertical electrode 23 of one polarity and       block may be baked in an
oven at 150[err]C.  Inserting the semiconductor block 10 into       for
about 10 minutes in oder to harden,  the electrolyte in  a straight
vertical posi-       or cure the resist.                         tion or
parallel to the first electrode as   25   The semiconductor block with the
photo-  shown in Figure 5 so that it acts as the 90       resist mask
thereon, as shown in Figure 2,  second electrode 22, then the anodic dis-
is then ready for etching. By prior art  solution of the unmasked areas 12
will take,       techniques, the semiconductor block would  place
predominately in a direction parallel       be  submerged in an acid
chemical etch  to the electrode 23 so that straight wall   30 until
material in the region of the block had  cavities 13 as shown in Figure 4
will result 95      been removed to the desired depth. How-  and the deep
undercutting 14 as seen in      ever, such acid type chemical etches will
Figure 3 will not take place.      usually  cause  severe  undercutting  as
WHAT WE CLAIM  IS:-      illustrated in Figure 3. In Figure 3, it may    1.
A method for the selective etching of 



35 be seen that the acid type chemical etchant  a semiconductor block to
form a miniature 100      has removed material from the unmasked
semiconductor network comprising a single      areas of the block to form
grooves 13. How-  block  of semiconductor  material, said      ever, it
will be noted that material has been  method  comprising  applying  a
photo-      removed from the sides as well as from sensitive etch-resistant
coating to the sur-  40 the bottom  of the grooves so that severe  face of
the semiconductor block to be etched. 105      undercutting, as
illustrated, at 14, results.    exposing portions of said coating to light,
By the method of the present invention  developing the latent photographic
image,      the masked block is etched by electrolytic  removing the
portions of said coating not      methods as shown in Figure 5. As is shown
exposed to light, placing a first electrode  45 in Figure 5, the
semiconductor block 10  in an electrolyte solution, placing said semi- 110
having regions 11 covered by the resist is  conductor block in said
electrolyte solution      immersed in a container 20 filled with an  to
form a second electrode, said second semi-      etching solution 21. For
germanium, an  conductor block being positioned in such      etching
solution  of approximately  20%   a manner that the portions of said semi-
50 phosphoric  acid  may  be  used,  while for  conductor block which are
exposed to light 115     silicon the usable range of concentrations in  are
in  parallel  alignment  with  said  first     the solution may consist of
20-40%  sulphuric  electrode, and subjecting said semiconductor     acid
and  1-8%   ammonium   bifluoride  in  block  to  electrolytic  etching
whereby  the 



deionized water, the preferred values being  etching of semiconductor
material occurs in  55 31%  and 3.2%   respectively. Electrode 22  the
region of said semiconductor block not 120     is attached to the
semiconductor 10, while  covered  by  photosensitive  etch-resistant
the other electrode 23 is merely immersed  coating in such a manner as to
define a     in the solution at a point spaced from  the  sharp edge
adjacent the masked area.     semiconductor block 10. A  DC  voltage is
2. A   method  according  to  claim   1, 60 then applied   between  the
electrodes 22  wherein the semiconductor block is germa- 125     (positive)
and 23 (negative). A  voltage caus-  nium  and wherein said electrolytic
etching     ing a current density of .5 to 2.0 amps per  solution
contains  approximately  20%     square cm, has been  found  satisfactory
phosphoric acid.     Electrolytic  etching  then  ensues in  those    3. A
method according  to  claim   1, 45 regions 12 of the semiconductor 10 not
wherein the semiconductor block is silicon 130        



945,735               and wherein the electrolytic etching solution
comprising a single block of semiconductor              comprises from
about 20 to about 40%   material when formed by the selective etch- 15
sulphuric acid, from  about 2/3 of 1%  to  ing of a semiconductor material
according              about 5-1/3% fluoride ion, and from about  to the
method of any preceding claim.            5 79-1/3 to about 54-2/3% of
deionized water.                4. A method for the selective etching of
H. D. FIZPATRICK & CO.              a semiconductor block to form a
miniature          Chartered Patent Agents,              semiconductor net
work comprising a single           3, Gray's Inn Square,              block
of  semiconductor material, sub-             London, W.C.1,           10
statitially as hereinbef ore described with               and reference to
Figs. 1, 2, 4 and 5 of the accom-      4,Hope Street,   panying drawings.
Glasgow, C.2.                5.     A miniature semiconductor network    


