
4                                     1,111,528 nected to the common
connection 56. The  tively uniform  thickness of 4 microns or bias resistor
58 is shunted by a by-pass  less, arranging a layer of insulating material
capacitor 64 to prevent degenerative current on  said  supported  wafer,
making  two feedback.                                spaced-apart openings
in said layer of in- 5   The drain D of the transistor 50 is con-  sulating
material to expose two portions 70 nected to an output terminal 66 through
on the upper surface of the wafer, adding an output capacitor 68. The drain
D is  a dopant in each of said two exposed por- also connected to the
positive terminal of  tions to provide regions of relatively high a voltage
source 70 through a load re-  conductivity of the same conductivity type 10
sistor 72, the negative terminal of the volt-  as said lightly doped
semiconductor material age source 70 being connected to the com-  and
arranging electrically conductive con- mon connection 56. An input resistor
74  tacts respectively on said two regions of is connected between the gate
electrode G  relatively high conductivity and on a por- and the common
connection 56.            tion of said layer between said two regions. 15
In operation, conventional current flows    2. A method of making a
semiconductor 8( from the positive terminal of the voltage  device in
accordance with claim 1. wherein source 70 through the load resistor 72,
the  said dopant is a donor impurity which is 



path between the drain D and the source S. diffused into each of said
exposed portions. the bias resistor 58, and returns to the nega-  said
diffusion extending from  said upper 20 tive terminal of the voltage source
70. Cur-  surface to the lower surface of said wafer. 85 rent flows from
the drain D to the source    3. A method of making a semiconductor S even
with a zero signal voltage applied to  device in accordance with claim 1,
wherein the gate G. Positive or negative signals  said semiconductor
material is lightly doped applied between the input terminals 52 and
N-type silicon, said electrically insulating 25 60 modulate the current
from the drain D  bonding material is silicon dioxide, said in- 90 to the
source S, producing inverted, ampli-  sulating material on said supported
wafer is fied, output signals between the output ter-  formed by oxidizing
the upper major sur- minals 62 and 66.                       face of the
wafer and said dopant is dif- Current flow between drain D  and the  fused
into said two exposed portions. 30 source S can be pinched off by a
negative    4. A method of making a semiconductor 95 input signal of a
predetermined amplitude. device in accordance with claim 1, wherein This
action is possible because the thickness  a pair of wafers of silicon are
used, at of the wafer 10a is between .05 and 4  least one surface of each
of said pair of microns, and a tolerated negative voltage  wafers being
oxidized to form a first oxide 35 can pinch off the current flowing between
layer of silicon dioxide on said one surface 



the drain D and source S. As pointed out  one of said wafers being lightly
doped above a tolerated voltage is one that will  single crystal silicon of
one conductivity not break down the oxide layer 24 of the  type, stacking
said pair of wafers with said silicon dioxide dielectric.
oxide layer of one wafer against said oxide 4U   As indicated, an advantage
of the method  layer of the other wafer, heating and press- 105 and device
according to the present inven-  ing together said stacked wafers until
said tion is that the layer of semiconductor  oxide layers bind said pair
of wafers to- material 10a is arranged on an insulating  gether, lapping
the upper surface of said substrate, namely the silicon dioxide bond-  one
wafer to a relatively uniform thickness 45 ing layer 22. Thus, there is no
output  of 4 microns or less, oxidizing the upper 110 capacitance between
the drain electrode and  surface of said lapped wafer to form  a a
substrate, nor are there P-N junctions or  second layer of silicon dioxide
thereon, diodes arranged between the source and the  making two
spaced-apart openings in said substrate or the drain and the substrate.
second layer to expose two portions of the 50 Since the device is not
limited by output  upper surface of said lapped wafer, diffusing 115
capacitance. the high frequency response  an impurity of the same
conductivity type as of the device is superior to those devices  said one
wafer into each of the said two wherein such capacitance is present.
portions to form regions of relatively high 



The device will also have remote cutoff  conductivity in said lapped wafer,
said dif- 55 characteristics since the pinch-off voltage  fusion extending
from the upper surface of 120 can be very high due to the thickness of
said lapped wafer to the lower surface the conducting portion of the wafer
10a.    thereof and depositing metallic contacts, WHAT WE CLAIM  IS:-
respectively, on said two regions and on a l. A method of making a
semiconductor  portion of said layer between said two 60 device comprising
the steps of fixing a wafer  regions.                         125 of
lightly doped monocrystalline semicon-    5. A method of making a
semiconductor ductor material to a support member by  device in accordance
with claim 4, wherein means of electrically insulating bonding  said first
oxide layer is about 25,000 A material, removing portions of said sup-
thick, said resistivity of said single crystal ported wafer until said
wafer has a rela-  silicon being from 1 to 10 ohm-centimeters, 130
1,111,528 d one wafer being lapped to a relatively  surface of said
monocrystalline layer be- uniform  thickness in a range between .05  tween
said spaced-apart regions by electrical 30 



and 4 microns, said second layer of silicon  insulating material. dioxide
being about 2,000 A thick and said    9. A semiconductor device as claimed
in 5 relatively high conductivity regions having  claim 7 or 8, wherein the
thickness of said a resistivity of about .001 ohm-centimeters.
monocrystalline layer is 4 microns or less. 6. A method of making a
semiconductor    10. A semiconductor device as claimed in 35 device
substantially as described with re-  any one of claims 7 to 9, wherein the
semi- spect to the accompanying drawings.           conductor
monocrystalline layer is N-type 10   7. A semiconductor device comprising a
silicon which is electrically insulated from support member insulated from
or separated  the support member by silicon dioxide in- by an insulating
layer from a high resistivity  sulating material.                   40
monocrystalline  layer  of  semiconductor    11. A semiconductor device as
claimed in material two spaced-apart regions, of rela-  any one of claims 7
to 10, wherein said tively low resistivity semiconductor material
monocrystalline  layer  of  semiconductor of the same conductivity type as
said mono-  material has a resistivity in the range of 1 crystalline layer,
forming a source and a  to 10 ohm-centimeters and said spaced apart 45
drain in said layer, and an insulated gate  regions have a resistivity of
about .001 ohm- electrode arranged to control current flow  centimeters. 20
between said source and drain.               12. A semiconductor device
substantially 



8. A semiconductor device as claimed in  as herein described with respect
to the claim 7 wherein the support member is of  accompanying drawings.
50 semiconductor material and has a substan- tially flat upper surface,
said monocrystal-          For the Applicants: 25 line layer being fixed to
said upper surface   MATTHEWS, HADDAN & CO., of said support member by an
insulating            Chartered Patent Agents, layer,   and    said    gate
electrode             31/32 Bedford Street, being fixed to and insulated
from the upper         Strand, London, W.C.2. Printed for Her Majesty's
Stationery Office by The Tweeddale Press Ltd., Berwick-upon-Tweed, 1968.
Published at the Patent Office, 25 Southampton Buildings, London, W.C.2.
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