
945,736                                         3                 which a
junction is desired.               circuit with two inputs of four or more,
Returning now to Figure 1, three input  rather than only three as shown in
Figures                leads 26, 28, and 30, an output lead 32  1 and 2, or
a circuit which does not utilize         and a bias lead 34 are attached to
substrate  the  output diode D[err], could  easily  be  70         5 10.
Bias lead 34 passes beneath the left-  fabricated by utilizing the
principles of this 70                hand end of semiconductor strip 12,
and  invention and such variations are within                is placed in
ohmic contact therewith, as by  the contemplated scope of this invention.
soldering. Wire leads 26a, 28a, 30a, and 32a    The described embodiment of
this inven-                are connected between their corresponding  tion
provides a miniaturized semiconductor 75        10 input and output leads
26, 28, 30, and 32  circuit which functions as a diode "AND" 75
and junction diode ohmic contacts 15, 17, gate, which is fabricated from a
body of semi-                19, and 21, respectively. The left-hand por-
conductor material containing a plurality of                tion of strip
12 is shaped to define a resistor  P-N junctions wherein all components of
R[err] having a desired value, which in one  the diode gate are completely
fabricated 30          15 embodiment of the circuit of the present  within
the body of semiconductor material, 80                invention may be 16
K, between the point  and which is substantially smaller, more com- 



of ohmic contact by bias lead 34 and the  pact, and simpler than circuit
packages here-                juncture with the anode of the junction
tofore developed using known techniques.                diode D[err]. The
shaping of resistor  R[err] is   It must be emphasized here that only 5
20 accomplished by etching or other means to  one preferred embodiment of
this invention 85                provide a required length and cross sec-
has been described above and that other                tional area of the
left-hand portion of the  variations and modifications thereof may be
strip 12 necessary for that strip to exhibit  made without departing from
the scope of                the required resistance, taking into con-  this
invention which is defined in the ap- sideration the resistivity of the
material of  pended claims.                        90                the
strip 12. A positive potential V+, which    WHAT WE CLAIM  IS:-
may be, for example, 12 volts, is applied    1. A semiconductor circuit for
provid-                to  lead 34. A  thin strip of conducting  ing an
output from  a plurality of input                material 25 it attached to
the substrate 10  signals in accordance with a logical func-             30
beneath the semiconductor strip 12, which  tion, comprising a wafer of
semiconductor 95                is in ohmic contact therewith. In this
manner,  material mainly of one type of conductivity,                all
diode anodes are maintained at approxi-  regions  of  opposite  type
conductivity                mately the same potential inasmuch as the
material in said wafer forming two spaced                resistance in the
strip 12 of semiconductor  apart P-N junction diodes in one portion
35 material beneath the diodes is effectively  of said wafer, another
portion of said wafer 100                shorted out by the conductive
strip 25.  displaying the electrical properties of a bias
Alternatively, the same result may be accom- resistor, a terminal for
receiving input signals 



plished by forming a suitable region of con-  connected  to  the  opposite
conductivity                ducting material on the lower side of strip
type regions of each of said diodes and a             40 12, using well
known methods.               terminal connected to the portion of said 105
The miniature semiconductor circuit of  wafer displaying the properties of
a bias                Figure 1 is represented schematically by the
resistor, away from said diodes, to receive                circuit diagram
shown  in Figure 2. Corres-  a voltage to bias said diodes in one direc-
ponding elements in Figures 1 and 2 have  tion except when input signals of
the proper             45 been designated with the same reference
magnitude and polarity are received.     110                numerals. The
circuit operation is conven-   2. A semiconductor circuit according to
tional, and may be easily understood by  claim I further including a third
P-N junc-                reference to Figure 2. The circuit functions  tion
diode in said wafer, spaced from said                to perform  a logical
"AND" operation.  two diodes and a terminal at which an out-             ,
o When  simultaneous  positive  pulses  of  put signal from said circuit
may be obtained 115                sufficient amplitude to back bias the
diodes  connected to the opposite conductivity type                D[err],
D[err], and D[err] are applied to the three  regions of the third diode.
input leads in opposition to the  forward    3. A semiconductor circuit
according to                bias provided by the positive potential V+
claim  1 or 2 including means to maintain             35 applied through
bias resistor R[err], current  the regions of said one type conductivity of
120                 will no longer flow  through R[err]. The full  all of
said diodes at essentially the same                 V+ voltage is then
applied  to D[err] to for-  electrical potentialm                 ward bias
it and provide a positive pulse    4. A semiconductor circult according to 



to output lead 32, indicating coincidence of  claim 2 or claim 3 when
appendent to claim             60  three inputs. If one or more of the
diodes            a in whcih an "AND" logical function is  125
D[err], D[err] and D[err] remain forward biased, i.e,  provided, whereby,
when input signal of                do not receive a positive pulse from
their  the proper magnitude and polarity are sup                inputs,
current continues to flow through R[err] plied simultaneously to both of
said input                to suppress the bias voltage applied to D[err].
terminals to bias said two diodes in the             65 It is, of course,
to be understood that a  direction opposite to that in which they were
130                   biased by said  bias voltage, an  output  diodes and
apply a relatively high forward 15 signal is provided at said output
terminal.  bias to said third diode to cause a relatively    5. A
semiconductor circuit according to  high  voltage  to  appear at said
output       any of the preceding claims, in whcih said    terminal. 



5  semiconductor wafer is mounted on an in-    7 A semiconductor circuit
substantially         sulating substrate.                     as
hereinbefore described with reference to           6. A semiconductor
circuit according to  Figs. 1 and 3 of the accompanying drawing.
claim 2 and any of claims 3 to 5 in which         H. D. FITZPATRICK & CO.,
a relative low standing forward bias voltage          Chartered Patent
Agents,     10 is applied to all of said diodes through said         3,
Gray's Inn Square,         bias resistor, and the input  signals are of
London, W.C.1,         such  magnitude and  polatity that their
simultaneous application to eadh of said in-              94, Hope Street,
put terminals will reverse bias said two                   Glasgow, C.2.
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