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(57) ABSTRACT 
A universal logic circuit that performs a selected one of 
several logic operations on a pair of input signals in 
response to the receipt of a control signal and the termi 
nals to which the input signals and control signal are 
coupled. 

9 Claims, 14 Drawing Figures 
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UNIVERSAL LOGIC CRCUIT 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The invention relates generally to the field of digital 

logic circuits, and more specifically to a specific digital 
logic circuit which can perform a plurality of logical 
functions on input signals by appropriate selection of 
the connection of input and control signals to the cir 
cuit's input terminals. 

2. Background of the Prior Art 
In many cases, it is desirable to provide one circuit 

design that can be used to perform a plurality of logic 
operations on a pair of input signals. Such a circuit 
design can simplify the design and layout of complex 
combinatorial logic circuits on, for example, integrated 
circuit chips, since the same circuit masks can be used 
wherever any of the logic operations that the circuit can 
perform are to be performed in the circuit. 

SUMMARY OF THE INVENTION 

The invention, therefore, aims to provide a circuit 
that can perform a plurality of logic operations on a pair 
of input signals, depending on the circuit's input termi 
nals, to which the input signals and control signals are 
connected. The circuit can additionally perform other 
terminal logic operations depending upon the connec 
tion of an output terminal to an input terminal of the 
circuit and the selection of the input terminal to which 
the input signal is coupled. 
The circuit includes a multiplexer network which has 

a select input terminal, two other input terminals and an 
output terminal to which an inverter network is con 
nected. The inverter network provides an inverted, or 
complemented output signal as well as the non-inverted 
signal as supplied by the multiplexer network. By ap 
propriate selection of the connection of the input signals 
to one of the multiplexer's two input terminals and to 
the select terminal, and the connection of a control 
signal to the other input terminal, six different logic 
operations can be performed by the circuit. Further 
more, by selective connection of an output terminal to 
one of the input terminals, four different flip-flop opera 
tions can be performed, with the clock input being con 
nected to the select input terminal of the multiplexer 
network. Finally, the circuit can also perform the multi 
plexer operation on the input signals. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is pointed out with particularity in the 
appended claims. The above and further objects and 
advantages of the invention may be better understood 
by referring to the following description taken in con 
junction with the accompanying drawings, in which: 

FIG. 1 is a circuit diagram of a universal logic ele 
ment according to the invention; 
FIGS. 2A through 2F depict input, control and out 

put signals coupled to and received from the various 
input and output terminals of the circuit of FIG. 1 for 
performing six different logic operations on the input 
signals; 
FIGS. 3A through 3D depict the input signals and 

the connections between an input terminal and output 
terminal of the circuit in FIG. 1 to achieve four differ 
ent flip-flop operations; 
FIG. 4 is a diagram depicting the input and output 

signals coupled to the circuit depicted in FIG. 1 to 
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2 
enable it to perform a multiplexer operation; and FIGS. 
5A and 5B show alternative embodiments of the multi 
plexer network 12 and inverter network 14 of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

With reference to FIG. 1, a universal logic element 10 
according to the invention includes a multiplexer net 
work 12 and an inverter network 14. The multiplexer 12 
receives an input signal at the X0 and XI input terminals 
and a select signal at a B input terminal. The select 
signal couples the input signal at one of the terminals to 
the inverter network 14. The inverter network includes 
two inverters 15 and 16. Inverter 15 receives the output 
signal from the multiplexer network 12 and inverts it to 
produce a Y” output signal, and the second inverter 16 
receives the Y' output signal from inverter 15, inverts it 
again to form the Y output signal. 
More specifically, the multiplexer network 12 in 

cludes a network of metal oxide semiconductor field 
effect transistors (MOSFETs) 20, 21, 22, and 23. Each 
transistor has a source input designated by the letter's', 
a drain output designated by the letter 'd', and a gate 
input designated by the letter"g'. Transistors 20 and 21 
are connected in series between the Xoinput terminal 24 
and the X input terminal 25 so that the source input 20 
s of transistor 20 is connected to Xo input 24, the drain 
input 20d is connected to source input 21 s of transistor 
21, and the drain output 21d of transistor 21 is con 
nected to the X input terminal 25. Similarly, transistors 
22 and 23 are connected in series between X0 terminal 
24 and X1 terminal 25, with the drain terminal 22d of 
transistor 22 connected to the source terminal 23s of 
transistor 23. The select terminal is connected to the 
gates 20g and 21g of transistors 20 and 21, and, through 
an inverter 32, to the gates 22g and 23g of transistors 22 
and 23. The output terminal 26 of multiplexer network 
12 is from the connection between the drain and source 
terminals of transistors 20 and 21, and transistors 22 and 
23, which are connected together in a "wired OR' 
configuration. 

In one specific embodiment, transistors 20 and 23 are 
n-channel FETs, and transistors 21 and 22 are p-channel 
FETs. The n-channel FETs are designated by the out 
wardly going arrows 27A and 27B, and the p-channel 
FETs are designated by the inwardly going arrows 28A 
and 8B. 
The B input signal is applied directly to gate termi 

nals 20g and 21g of transistors 20 and 21. A comple 
mented B signal, inverted by an inverter 32, is applied to 
terminals 22g and 23g of transistors 22 and 23. Because 
the channels of the transistors are of different types, 
when the B signal is asserted, the channel of transistor 
21 is opened and the channel of transistor 20 is pinched 
off. The inverted B signal applied to transistors 22 and 
23 opens the channel of transistor 23, and pinches off 
the channel of transistor 22. Accordingly, when the B 
input signal is asserted, the X1 signal is coupled through 
transistors 21 and 23 to output terminal 26. When the B 
input signal is asserted, the Youtput signal accordingly 
conforms to the X input signal. 

Conversely, if the B input signal is negated, the chan 
nels of transistors 21 and 23 are pinched off, and the 
channels of transistors 20 and 22 are open. Accordingly, 
the Xo input signal is coupled by transistors 20 and 22 to 
output terminals 26, and the Youtput signal is equiva 
lent to the Xo input signal. The Y' output signal in both 
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instances is the converse or inverse of the Y output 
signal. 

Inverters 15 and 16 are identical, and only inverter 15 
will be described in detail. Inverter 15 includes two 
transistors 30 and 31 which are MOSFETs each of 
which includes a source, gate and drain terminal. The 
source terminal 30s is connected to a source voltage Vs., 
and the drain terminal 30d is connected to the source 
terminal 31s of transistor 31. The drain terminal 31d is 
connected to a drain voltage source Val, which may be 
at ground potential. The output terminal 26 of multi 
plexer 12 is connected to the gate terminals 30g and 31g 
of transistors 30 and 31 and enables them in tandex. Like 
transistors 20 and 23, transistor 30 is an n-channel FET. 
Similarly, transistor 31 is a p-channel FET, like transis 
tors 21 and 22. 
As has been mentioned, by appropriate connection of 

input signals and a control signal to the B, Xo and X1 
terminals, the circuit in FIG. 1, can perform a number 
of logic operates on the input signals, including OR, 
AND, Exclusive OR, and a pass/invert operation. The 
appropriate connections for performing such operations 
are depicted in FIGS. 2A through 2F. 
FIG. 2A illustrates the connections necessary to per 

form an OR operation on two input signals, namely an 
A input signal, which is connected to the Xo input ter 
minal 24, and a B input signal. An asserted control sig 
nal is applied to the X input terminal 25. When the X 
terminal 25 is energized by the asserted control signal, 
the output signal at the Youtput terminal contains the 
function "A ORB". The Y' output carries the comple 
ment, or the "A NOR B' function. This can be verified 
as follows: 

(a) If A and B input signals are both negated, then the 
channels of transistors 20 and 22 are opened, and the 
channels of transistors 21 and 23 are pinched off. Ac 
cordingly, the A input signal applied to terminal 24 is 
coupled to output terminal 26. Since the A input signal 

it is negated, the signal at terminal 26 is also negated. 
... Accordingly the Y output signal is also negated. 

... (b) If the A and B input signals are both asserted, the 
channels of transistors 20 and 22 are pinched off, and 
the channels of transistors 21 and 23 are opened by the 
asserted B input signal. The asserted control signal at 
the X terminal 25 is thus coupled to the output terminal 
26. Accordingly, the Y output signal is asserted, as 
required by the "A OR B' function. 

(c) If the A input signal is asserted, and the B input 
signal is negated, the negated B input signal causes the 
channels of transistors 21 and 23 to be pinched off, and 
opens the channels of transistors 20 and 22. The asserted 
A input signal at Xo terminal 24 is thus coupled to out 
put terminal 26. The Y output signal is accordingly 
asserted. 

(d) If the A input signal is negated and the B input 
signal is asserted, the channels of transistors 20 and 22 
are pinched off and the channels of transistors 21 and 23 
are opened. The asserted signal at the X1 input terminal 
25 is thus coupled to output terminal 26. The Youtput 
signal is accordingly asserted. 

It can be seen, therefore, that when an asserted con 
trol signal is applied to X1 terminal 25, multiplexer net 
work 12 passes an asserted signal if either of the A or B 
input signals connected to the X0 and B input terminals 
respectively is asserted and a negated output signal only 
if both the A and B signal are negated. This is the OR 
logic operation on the A and B input signals. Accord 
ingly, by coupling an asserted control signal to the X 
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4. 
input terminal 25, the element 10 operates as a conven 
tional OR gate. 
The remaining circuits in FIGS. 2B through 2F can 

be illustrated in the same way. In FIG. 2B, if a negated 
control signal is coupled to the Xo input terminal 24, the 
output signal at the Y output terminal constitutes the 
AND the A and B input signals, and the signal at Y' 
output terminal is the NAND of the same input signals. 
As depicted in FIG. 2C, if the X0 input terminal 24 
receives the A input signal, and the X terminal 25 
carries the A' complement signal, the signal at the Y 
output terminal is the AXOR B (Exclusive OR), and 
the signal at the Y' terminal is the AXNORB (Exclu 
sive NOR) of the input signals. 

Continuing to FIG. 2D, if the X1 and Xoterminals 25 
and 24 both receive the A input signal, the output signal 
at the Y terminal of element 10 is the A signal, and the 
output signal at the Y' output terminal is the comple 
ment signal. The circuit 10 can therefore be used as a 
buffer or an inverter, depending on which output termi 
nal is selected. 
The element 10 can be used also to perform more 

complicated logic operations on the A and B input 
signals. As shown in FIG. 2E, by coupling a negated 
control signal to X terminal 25, element 10 can be used 
to perform an AND function on the A input signal 
applied to the X0 terminal 24 and the complement of the 
B input signal. The output signal at the Y' output termi 
nal is the OR of the B input signal and the complement 
of the A input signal. 
As shown in FIG. 2F, by coupling an asserted control 

signal to the Xo input terminal 24, and coupling the A 
input signal to X1 terminal 25 and a B input signal to the 
B input terminal, the output signal at the Youtput ter 
minal is the OR of the A input signal and complement of 
the B input signal. The output signal at the Y' output 
terminal is the AND of the B input signal and the com 
plement of the A input signal. 

All of the logic functions in FIGS. 2B through 2F can 
be verified as described above with respect to FIG. 2A. 
By selective connection of one of the Y and Y' output 

terminals to one of the X0 and X1 input terminals 24 and 
25, element 10 can be used as a flip-flop to latch the state 
of a D input signal, applied to the other of the Xo and 
X1 input terminals when a CLK timing signal, coupled 
to the B select terminal, is asserted or negated. With 
reference to FIG. 3A, if the Youtput terminal is con 
nected to the Xo input terminal 24, a D flip-flop is 
formed in which the Q output signal at the Y output 
terminal latches the logic value of D input signal cou 
pled to the X terminal 25 when the CLK timing signal 
is asserted. This can be verified as follows, with refer 
ence to FIG. 1. If the D input signal applied to the X1 
terminal 25 is asserted and the B input signal is asserted, 
the channels of transistors 20 and 22 are pinched off, 
and the channel of transistors 21 and 23 are open. The 
asserted D input signal is thus coupled to the output 
terminal 26, and the Q output signal at the Youtput 
terminal is asserted. Since the Y output signal is as 
serted, the Xo input terminal 24 is then enabled. If the 
CLK timing signal at the B input terminal is then ne 
gated, the channels of transistors 20 and 22 are open, 
and the channels of transistors 21 and 23 are pinched 
off. This couples the asserted signal at terminal 24 to 
output terminal 26, which maintains the Q output signal 
at the Youtput terminal in an asserted state, regardless 
of the condition of the D input signal. If the D input 
signal is then negated, and the B clock signal is asserted, 
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transistors 21 and 23 will couple the negated D input 
signal to output terminal 26, negating the Q output 
signal at the Y output terminal. This also negates the 
signal at the Xo input terminal 24. Thus, when the B 
clock signal is then negated, transistors 20 and 22 will 
couple a negated signal to output terminal 26, which 
will maintain the Q output signal at the Youtput termi 
nal at a negated level. 
FIG. 3B illustrates the connections for a D' flip-flop, 

in which the Q output signal at the Y output terminal 
has the condition of the D input signal while the B clock 
signal is asserted, and the complement of that signal 
when the B clock signal is negated. The Q output signal 
at the Y' output terminal is coupled to the Xo input 
terminal 24. The operation of the circuit can be verified 
in the same manner as the D flip-flop illustrated in FIG. 
3A. 
FIG. 3C illustrates the connections to element 10 

achieving a D flip-flop for negative assertion clock 
transitions. That is, the Q output signal at the Youtput 
terminal latches the D input signal on a negative going 
transition of the CLK timing signal. For this type of 
flip-flop, the Q output signal is coupled to the X1 input 
terminal 25, and the D input signal is coupled to Xo 
input terminal 24. 

Finally, the FIG. 3D illustrates the connections for a 
D' flip-flop for a negative going CLK clock signal. For 
this flip-flop, the Q output signal has the condition of 
the D input signal when the CLK clock signal is as 
serted negatively, and the complement of the D input 
signal when the CLK clock signal is negated positively. 
To achieve this, the Y' output signal is coupled to the 
X1 input terminal 25. 
The logic operations performed by flip-flops depicted 

in FIGS. 3C and 3D can be verified as described above 
for the D flip-flop depicted in FIG. 3A. 
The circuit connections for element 10 to operate as 

a bit multiplexer are illustrated in FIG. 4. If an A0 input 
signal is coupled to Xo terminal 24, and an A1 input 
signal is coupled to input terminal X1, the Y output 
signal will correspond to the Al input signal if a B select 
signal applied to the B select terminal is asserted, or the 
A0 input signal if the B select signal is negated. The 
output signal at the Y' output terminal constitutes the 
complement of the output signal at the Youtput termi 
nal. This can be verified as follows. When the B select 
signal is asserted, the channels of transistors 20 and 22 
are pinched off, and the channels of transistors 21 and 
23 are open. Accordingly, the A1 input signal applied to 
input terminal 25 is coupled to output terminal 26. The 
Youtput signal thus conforms to the All input signal. If 
the B select signal is negated, the channels of transistors 
21 and 23 are pinched off, and of transistors 20 and 22 
are open. Accordingly, the A0 input signal is coupled to 
output terminal 26, and the Youtput signal conforms to 
the Ao input signal. In both cases, the output signal at 
the Y' output terminal constitutes the complement of 
the output signal at the Y output terminal. 

FIG. 5A illustrates an alternative embodiment of the 
multiplexer network 50 for connection between a 
source of positive voltage V and ground. Network 50 
includes two portions, a P network 51 connected be 
tween the voltage source Vs and the output terminal 52 
and an N network 53 connected between the output 
terminal and a ground terminal 54. The output terminal 
transmits a Youtput signal and may be connected to an 
inverter network 55 to provide a complemented output 
signal Y". The inverter network 55 operates in a manner 
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6 
similar to the operation of inverter networks 15 and 16 
(FIG. 1). 
P network 51 includes four P-channel MOSFET 

transistors, 60 through 63 connected in pairs, with tran 
sistors 69 and 61 forming a transistor pair 64 and transis 
tors 62 and 63 forming a transistor pair 65. Transistor 60 
is energized if a B input signal is asserted and transistor 
61 is energized if an X1 input signal is asserted. When 
one or both of transistor 60 and transistor 61 are ener 
gized, they effectively couple positive voltage from the 
voltage source Vs to the transistor pair 65. 

Transistor pair 65 operates in a manner similar to 
transistor pair 64, with respect to input signal X0 and the 
complement of the B input signal B", provided by an 
inverter 66. Thus, if the B' signal is asserted (that is, if 
the B signal is negated) or the Xoinput signal is asserted, 
transistor pair 65 couples the voltage from pair 64 to the 
output terminal 52. 
N network 53 comprises four n-channel MOSFET 

transistors 70 through 73 also connected in pairs 74 and 
75. Transistors 70 and 71, which form pair 74, couple 
output terminal 52 to ground if both transistors are 
energized, which occurs if both the B and X input 
signals are negated. Similarly, transistors 72 and 73, 
which form pair 75, couple output terminal 52 to 
ground if both the B' complementary signal and Xo 
input signal are negated. 

Thus, the Youtput signal is high, or asserted, if (a) at 
least one of the B or X1 input signals is asserted and (b) 
at least one of the B' signal or Xo input signal is asserted, 
and is negated if (a) both of the B and X1 input signals 
are negated or (b) both of the B' and Xo signals are 
negated. Network 50 thus couples the asserted or ne 
gated condition of the Xo input signal to the output 
terminal 52 if the B input signal is negated, and the 
asserted or negated condition of the X input signal to 
the output terminal if the B input signal is asserted. 
A benefit of the circuit depicted in FIG. 5A is that it 

can be easily rearranged as shown in FIG. 5B to pro 
vide a CMOS (complementary-MOS) gate array imple 
mentation, in which there are alternating rows of p- and 
n- channel transistors. 
The foregoing is limited to several specific embodi 

ments of this invention. It will be appreciated by those 
skilled in the art that the invention can be practiced 
using circuits of diverse basic constructions than those 
disclosed herein. For example, the inverter network 14 
could comprise one inverter instead of two, and the Y 
output terminal could be taken as the output terminal 26 
of multiplexer network 12. However, for buffering pur 
poses, it may be advantageous to provide a second in 
verter in inverter network 14 as described herein. Fur 
ther, an element 10 according to the invention could be 
constructed with only transistor 20 and 21, or 22 and 23, 
in the multiplexer network 12, with no loss of the logi 
cal operations performed by a circuit constructed in 
accordance with the invention. 

It is therefore the object of the appended claims to 
cover all modifications and variations as come within 
the true spirit and scope of this invention. 
What is claimed as new and desired to be secured by 

Letters Patent of the United States is: 
1. A universal logic element including a plurality of 

input terminals and an output terminal that transmits 
digital output signals, the universal logic element per 
forming one of a plurality of logic operations on a pair 
of digital input signals, the logic operation being se 
lected by the selective connection of the input signals 
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and a digital control signal to the input terminals, the 
universal logic element comprising a digital multiplexer 
network including a pair of input signal terminals, to 
which are coupled one of the input signals and the con 
trol signal, and a select terminals, the input signal termi 
nals and the select terminal together comprising the 
input terminals of the universal logic element, and an 
output terminal that comprises the output terminal of 
said universal logic element, the multiplexer network 
coupling either the input signal at said one of the input 
signal terminals or the control signal at the other of the 
input signal terminals to the output terminal depending 
on the condition of the input signal that is coupled to the 
select terminal, the signal at the output terminal com 
prising the logical result of the selected logic operation 
on the input signals, the multiplexer network further 
including two networks of field effect transistors of 
opposite conductivity types, the first network being 
connected between a terminal for connection to a first 
voltage source and said output terminal, and the second 
network being connected between said output terminal 
and a terminal for connection to a second voltage 
source having a voltage different from the voltage of 
said first voltage source, each of the networks compris 
ing pairs of field effect transistors with one transistor in 
each pair being respective to one of the input signals 
and another transistor in each pair being responsive to 
the select signal to couple the voltage level of either the 
first or the second voltage source to said output termi 
nal in response to selected conditions of said input sig 
nals and said select signal. 

2. A universal logic element as defined in claim 1 
further comprising an inverter network including an 
input terminal connected to the output terminal of said 
multiplexer network, said inverter network including 
means for generating an output signal that is the com 
plement of the signal at the inverter network input ter 
minal. 

3. A universal logic element as defined in claim 2 in 
which said inverter network further includes second 
means connected to said first complement signal gener 
ating means for generating an output signal that is the 
complement of the signal generated by the complement 
signal generating means, said inverter network further 
comprising a second output terminal connected to said 
Second complement signal generating means for trans 
mitting the output signal thereof. 

4. A universal logic element as defined in claim 1 
further comprising means for coupling the output signal 
to one of the input signal terminals, the other input 
signal terminal receiving a data signal and the select 
terminal receiving a clock signal, the output signal of 
said universal logic element after the negation of said 
clock signal reflecting the condition of said data signal 
during the assertion of said clock signal. 

5. A universal logic element as defined in claim 1 
wherein said first voltage terminal is connected to a 
source of positive voltage and said second voltage ter 
minal is connected to ground, said first network com 
prising two pairs of p-channel transistors, the transistors 
in each pair being connected in parallel and the pairs 
being connected in series between said first voltage 
terminal and said output terminal, with one transistor in 
each pair being connected to one of the input signals 
and the other transistor in each pair being responsive to 
the select signal. 

6. A universal logic element as defined in claim 1 
wherein said first voltage terminal is connected to a 
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source of positive voltage and said second voltage ter 
minal is connected to ground, said second network 
comprising two pairs of n-channel transistors, the tran 
sistors in each pair being connected in series, and the 
pairs being connected in parallel between said output 
terminal and said second voltage terminal, with one 
transistor in each pair being connected to one of the 
input signals and the other transistor in each pair being 
responsive to the select signal. 

7. An OR gate for transmitting an asserted signal only 
when one of two input signals is asserted comprising a 
digital multiplexer network including a pair of input 
terminals, one of which receives one of the input sig 
nals, the other input terminal comprising a control ter 
minal for receiving an asserted control signal, and a 
select terminal which receives the other input signal, 
and an output terminal, the muliplexer network cou 
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pling either the input signal at said one of the input 
terminals or the control signal to the output terminal, 
depending on the state of the input signal at said select 
terminal such that the output signal is asserted when 
ever either of said input signal is asserted, the multi 
plexer network further including two networks of field 
effect transistors of opposite conductivity types, the 
first network being connected between a terminal for 
connection to a first voltage source and said output 
terminal, and the second network being connected be 
tween said output terminal and a terminal for connec 
tion to a second voltage source having a voltage differ 
ent from the voltage of said first voltage source, each of 
the networks comprising pairs of field effect transistors 
with one transistor in each pair being responsive to one 
of the input signals and another transistor in each pair 
being responsive to the select signal to couple the volt 
age level of either the first or the second voltage source 
to said output terminal in response to selected condi 
tions of said input signals and said select signal. 

8. An AND gate for transmitting an asserted signal 
only when both of two input signals are asserted con 
prising a digital multiplexer network including a pair of 
input terminals, one of which receives one of the input 
signals, the other input terminal comprising a control 
terminal for receiving a negated control signal, and a 
select terminal which receives the other input signal, 
and an output terminal, the multiplexer network cou 
pling either the input signal at said one of said input 
terminals or said select terminal only if both signals are 
asserted, the multiplexer network further including two 
networks of field effect transistors of opposite conduc 
tivity types, the first network being connected between 
a terminal for connection to a first voltage source and 
said output terminal, and the second network being 
connected between said output terminal and a terminal 
for connection to a second voltage source having a 
voltage different from the voltage of said first voltage 
source, each of the networks comprising pairs of field 
effect transistors with one transistor in each pair being 
responsive to one of the input signals and another tran 
sistor in each pair being responsive to the select signal 
to couple the voltage level of either the first or the 
second voltage source to said output terminal in re 
sponse to selected conditions of said input signals and 
said select signal. 

9. An Exclusive OR gate for transmitting an asserted 
signal only when one of two input signals is asserted 
comprising a digital multiplexer network including a 
pair of input terminals, one of which receives one of the 
input signals and the other of which comprises a control 
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terminal for receiving a control signal constituting the 
complement of said input signal coupled to the other 
input terminal, and a select terminal which receives the 
other input signal, and an output terminal, the multi 
plexer network coupling either the input signal at said 
one of said input terminal or said select terminal only if 
one of said input signals are asserted, the multiplexer 
network further including two networks of field effect 
transistors of opposite conductivity types, the first net 
work being connected between a terminal for connec 
tion to a first voltage source and said output terminal, 
and the second network being connected between said 
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output terminal and a terminal for connection to a sec 
ond voltage having a voltage different from the voltage 
of said first voltage source, each of the networks com 
prising pairs of field effect transistors with one transis 
tor in each pair being responsive to one of the input 
signals and another transistor in each pair being respon 
sive to the select signal to couple the voltage level of 
either the first or the second voltage source to said 
output terminal in response to selected conditions of 
said input signals and said select signal. 
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