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WORKSHEETS 
Worksheet 1 - Analogue vs Digital

We hear more and more about the ‘d’ and the ’e’ words - digital television, dab, dvd, 
digital cameras ... e-cards, e-commerce, B-books, e-skills, e-learning ...

Why is that? Whatever happened to the ‘a’ word - analogue?

This first worksheet looks at the differences between analogue and digital, and 
suggests why the electronic world seems to have gone digital.

The first circuit uses an analogue sensing device, a 
phototransistor connected in series with a 50kΩ 
resistor, to make a light-sensing unit. The output 
voltage is measured using a DMM (digital multimeter.) 
Set up this circuit as shown opposite.

Set the DC power supply to 6V, and switch it on. Set 
the DMM to read voltages up to 20V DC. The symbol 
for DC is shown underneath the picture. Switch it on.

Vary the amount of light reaching the sensor by slowly
lowering your hand over it. What do you notice about 
the output voltage?

Now set up the second circuit, a digital sensing unit,
using a switch unit. All you need to do is replace the 
phototransistor with a switch. Measure the output 
voltage when the switch is open (off) and again when 
it is closed (on.)

Invert the switch unit. All this means is swap over the 
switch and the resistor. Measure the output voltages 
again, when the switch is closed and open.

Compare the behaviour of the analogue and digital 
circuits.

Over to you:
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An analogue sensor gives an analogy - a copy of the behaviour 
it is sensing. With the light-sensing unit, as the light level goes 
down, the output voltage goes down - the voltage mimics 
the light level. We can change the light level by very small 
amounts, so we can change the output voltage by very small 
amounts. A digital sensor, on the other hand, is a two-state 
affair. A switch is either on or off - just two possible states. 
The output voltage, as a result, has one of only two possible 
values.

These ideas are shown in the graphs opposite. The top one 
shows an analogue signal, changing continuously as the 
light intensity changes. The lower graph must be plotted 
in a different way. The state of the switch does not change 
smoothly from off to on. It can’t be slightly on, and then a 
bit more on, and so on. It is on or off. The horizontal axis 
shows the time at which the change from on to off occurs. 
The output voltage always has one of only two values.

The vocabulary of digital electronics talks about these two 
voltages as ‘logic 0’ and ‘logic 1’. Somewhere in a particular 
design, these will be defined, usually as a range of possible 
voltages. For example, logic 0 may be defined as any value 
between 0V and 1.0V, while logic 1 is any value between 10.0V 
and 12.0V. Giving a range of values recognises that signals can 
change a little as they move through an electronic system.

WORKSHEETS 
Worksheet 1 - Analogue vs Digital

For your records:
•	 An analogue quantity is one that copies the behaviour of another.
•	 An analogue signal can have any voltage value, usually between the voltages of the 

power supply rails.
•	 A digital quantity has only two possible states. A switch, for example can be off or 

on.
•	 A digital signal has only two possible voltage values, usually known as logic 0 and 

logic 1.
•	 This allows a digital signal to be regenerated - returned to its original value, when 

it has been affected by noise or distortion .
•	 Analogue signals cannot be regenerated in this way.

A major advantage of digital signals is that we, and electronic systems themselves, 
can make a pretty good guess at what the signal should be if, for some reason, it 
arrives with a voltage of say 8.7V. We’d guess that it was really logic 1. This ability to 
recreate the original signal is called regeneration, and is one of the major benefits of 
digital signals. Analogue signals do not allow us to do this.

So What?
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WORKSHEETS 
Worksheet 2 - The NOT Function 

A logic function is one way of manipulating digital signals. 
A logic gate is a device that will carry out a particular logic 
function. A programmable logic system is one which can 
carry out a range of logic functions, depending on how it is 
programmed.

There are not many logic functions. This worksheet looks at the simplest of these, the 
NOT function. This could trigger a warning when a vehicle door is NOT closed.

Logic gates can be built in a number of ways, 
which has lead to a number of logic ‘families’ 
each with its own set of capabilities and 
limitations. One of these is called CMOS. 
The photograph shows a CMOS NOT gate, 
identified by ‘4049’.

It is known as a ‘hex inverting buffer,’ meaning that there 
are six NOT gates on the chip, (hex = 6, inverting = NOT) 
which buffer the signal (deliver a few milliamps of current 
.) Like all electronic devices, logic gates are rep-resented by 
circuit symbols. However, there are several versions of these 
symbols. The common ones are ‘ANSI’ (American National 
Standards Institute) and ‘BS’ (British Standard) sometimes 
called ‘SB’ (System Block) symbols. Both are given in the 
diagram opposite.

Set up the circuit shown, with the DC power supply 
set to 6V. Notice the LED connected between the 
output of the NOT gate and 0V. This is in addition 
to the LED built into the NOT gate carrier itself.

With the multimeter on the 20V DC range, measure 
the voltage at the input of the NOT gate when the 
switch is turned off (open.) Then measure the 
output voltage of the NOT gate. Make a copy of the 
two tables. Record both readings in the first table. 
Note whether the LED attached to the output is 
on or off. Now close the switch, and repeat the 
measurements. Record them in the first table.

Invert the switch unit, by swapping over the switch 
and 10kΩ resistor, as you did in the investigation 
in worksheet 1. Repeat the measurements and 
record them in the second table.

Over to you:

Switch unit Input 
Voltage

Output
voltage

State 
of LED

Open (off) 0
Closed (on) 1

Switch unit
inverted

Input 
Voltage

Output
voltage

State 
of LED

Open (off) 0
Closed (on) 1
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First, a word about logic levels. The voltages you measured are either pretty close 
to +6V or 0V. For CMOS logic gates, logic 1 is any voltage greater than 70% of the 
supply voltage, and logic 0 anything less than 30% of supply voltage. In this case, with 
a 6V power supply, logic 1 is bigger than 4.2V and logic 0 is less than 1.8V. Use this 
information to convert your input and output voltage readings into logic levels. Then 
use the results to complete the table, known as the truth-table for the NOT gate, 
which describes the behaviour of the gate.

The NOT gate produced the same effect, whether the switch 
unit was inverted or not. It turned a logic 0 input into a logic 1 
output, and vice-versa.

The behaviour of the switch unit changed. To begin with, it pro-duced a logic 0 signal 
when the switch was open, and a logic 1 signal when closed. When inverted, the 
behaviour inverted so that with the switch open, it generated a logic 1 signal and, with 
it closed logic 0.
A challenge -
Why do we need a resistor in the switch unit? Why not just have the switch?
•	 See what happens when you remove the resistor in both arrangements.

With the switch between the +6V supply and the input, things seem to behave as 
before, when the resistor was in place. However, with the switch connected between 
the input and the 0V connection, nothing happens. The output of the NOT gate always 
sits at logic 1, regardless of the state of the switch.

CMOS circuitry is wonderful, but it has a weakness - the inputs must not ‘float’ (be left
unconnected.) If they are, the outcome is unpredictable. The output can even oscillate 
so rapidly between logic 0 and logic 1, that the circuit can overheat and be destroyed.
Always use a resistor either to ‘pull’ the input up to logic 1, by connecting it between 
the positive supply and the input, or ‘pull’ it down to logic 0, by connecting it between 
the input and 0V. The ‘Locktronics’ NOT gate carrier is wired up so that the input sits 
at logic 0, when nothing is connected to it.
For your records:
Copy the table with the circuit symbols for the five logic gates, and the NOT gate truth 
table.
•	 For CMOS logic gates, logic 1 is any voltage greater than 70% of the supply voltage, 

and logic 0 anything less than 30% of supply voltage.
•	 CMOS inputs must not be allowed to ‘float’. Always use either a ’pull-up’ or a ‘pull-

down’ resistor. The resistance is unimportant. Anything from 1kΩ to 1MΩ will work.
•	 Complete the sentence: When the NOT gate input is at logic 0, the output is at logic 

..., and vice-versa.

WORKSHEETS 
Worksheet 2 - The NOT Function 

So What?

NOT gate
Input Output
(Logic) 0
(Logic) 1
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WORKSHEETS 
Worksheet 3 - The AND Function 

Often, electrical devices in a car, like the indicators, will 
operate only if the ignition switch AND the switch for that 
device are both turned on.

In one make of car, the headlight washers activate only 
when the windscreen washers are operated AND the 
headlights are switched on.

This brings into play another logic function, the AND 
function. It can be implemented using just switches, as 
shown in the diagram, but that can make the wiring very 
complicated.

This worksheet investigates the AND function implemented 
using an AND logic gate.

Set up the circuit shown, with the DC power supply set to 
6V. Connect a LED from the output of the gate to 0V.

This time, there are four sets of measurements to make.

For the first set, leave both switches open (off.) With the 
multimeter on the 20V DC range, measure the voltage at 
input A, and then at input B. Next, measure the voltage at 
the output of the AND gate.

Copy the table .

Record your measurements in the first row.

As before, note down whether the LED attached to the output is on or off. Now 
close the left-hand switch (switch 1 in the table,) leaving switch 2 open. Repeat the 
measurements, and record them in the second line of the table.

Continue in this way to complete the table for the other combinations of switch 
positions.

Over to you:

Switch 1 Switch 2 VA VB VOUT

Open (off) Open (off)
Open (off) Closed (on)
Closed (on) Open (off)
Closed (on) Closed (on)
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As before, you used a 6V power supply, meaning that 
logic 1 is bigger than 4.2V and logic 0 is less than 1.8V. 
Use this and your measurements to complete the truth-
table for the AND gate.

The logic AND function is a straightforward one to understand. The output of the 
system will be logic 1 only when input A AND input B (AND input C etc. if there are 
more inputs,) are all logic 1. Your results should confirm this behaviour.

One way to implement the AND function is to use an AND gate. A CMOS 2-input AND 
gate chip is numbered 4081. The pinout for this chip is shown below.

Notice that there are four AND gates on the chip.

On page 6, it was pointed out that CMOS logic gate inputs should not be left 
unconnected - should not be allowed to ‘float’.

When you are using a chip like the 4081, you may not want to use all four gates.

In that case, connect any unused inputs to the nearest power rail - it does not matter 
which one. The unused outputs can, in fact must, be left alone. They will sit at the 
appropriate logic level depending on what signals are applied to the inputs.

For your records:
•	 Copy the diagram showing how the AND function can 

be accomplished using switches.
•	 Explain why the diagram can be called an AND gate.
•	 Copy and label the symbol for an AND gate.
•	 •Copy the truth table for the AND gate, given opposite.
•	 Copy and complete the sentence: The output of an 

AND gate is at logic 1 only when ....

WORKSHEETS 
Worksheet 3 - The AND Function 

So What?

Input A Input B Output
0 0
0 1
1 0
1 1

AND gate
Input A Input B Output
0 0
0 1
1 0
1 1
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WORKSHEETS 
Worksheet 4 - The OR Function 

A simple car theft-alarm system may incorporate a number 
of sensors:
•	 Door sensors, to detect when one of the doors is opened,
•	 A pressure sensor, to detect changes in air pressure 

caused by someone breaking a window,
•	 A tilt sensor, to warn when the car is being towed away.

The electronic control system will switch on the alarm if 
the door sensor OR the pressure sensor OR the tilt sensor 
is triggered. This is an application of the OR logic function.

The OR function can be visualised using switches, as shown 
opposite. This worksheet investigates the OR function 
implemented using an OR logic gate.

Set up the circuit shown, with the DC power supply set 
to 6V. Connect a LED from the output of the gate to 0V.

As before, there are four sets of measurements to make.

The first set has both switches open (off.) With the 
multimeter on the 20V DC range, measure the voltages 
at input A, at input B and at the output of the OR gate.

Copy the table shown below.

Record the measurements you have just taken, in the first row, including the state (on 
/ off) of the LED.

The procedure is the same as in the last worksheet. For all four combinations of switch
positions, measure the voltages at inputs A and B of the OR gate, and then at the 
output of the gate.

Record all measurements in the table, and, as usual, note whether the LED attached 
to the output is on or off.

Over to you:

Switch 1 Switch 2 Input A
Voltage

Input B
Voltage

Output
Voltage

State of 
LED

Open (off) Open (off)
Open (off) Closed (on)
Closed (on) Open (off)
Closed (on) Closed (on)
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Once again, logic 1 is a voltage bigger than 4.2V and logic 
0 is less than 1.8V. Use this and your measure-ments to 
complete the truth-table for the OR gate.

The logic OR function is another straightforward one. The output of the system will 
be logic 1 when either input A OR input B (OR input C etc. if there are more inputs,) is 
logic 1 (or all of them are logic 1.) Your results should confirm this behaviour.

One way to implement the OR function is to use an OR gate. A CMOS 2-input OR gate 
chip is numbered 4071. The pinout for this chip is shown below.

Once again, there are four gates on the chip.

On page 6, it was pointed out that CMOS logic gate inputs should not be left 
unconnected - should not be allowed to ‘float’.

As explained on the last worksheet, connect any unused inputs to the nearest power 
rail, but leave alone any unused outputs. They will sit at the appropriate logic level 
depending on the signals that are applied to the inputs.

For your records:
•	 Copy the diagram showing how the OR function 

can be accomplished using switches.
•	 Explain why the diagram can be called an OR gate.
•	 Copy and label the symbol for an OR gate.
•	 Copy the truth table for the OR gate, given opposite.
•	 Copy and complete the sentence: The output of an 

OR gate is at logic 1 when ....

WORKSHEETS 
Worksheet 4 - The OR Function 

So What?

Input A Input B Output
0 0
0 1
1 0
1 1

OR gate
Input A Input B Output
0 0 0
0 1 1
1 0 1
1 1 1
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WORKSHEETS 
Worksheet 5 - The NAND Function 

The picture shows the circuit board under the NOT 
gate carrier, which you used earlier.

The chip serial number is 4011, which is the number 
for a different kind of logic gate, called a NAND gate.

This worksheet examines the behaviour of this kind of gate, and shows how it can be 
used to provide the NOT logic function used in worksheet 2. We’ll also see that the 
NAND logic function lends itself to applications like controlling the seat belt alarm 
system in an automobile.

Set up the circuit shown, with the DC power supply 
set to 6V. Once again, connect a LED from the output 
of the gate to 0V.Copy the table, given below.

Use the same procedure as before to complete the 
table with your voltage measurements, and with the 
state of the LED, for each of the four combinations 
of switch positions.

Re-arrange the circuit, as shown in the second 
picture, by removing one switch unit and joining the 
NAND gate inputs together with a connecting link. 
Copy the second table, given below. Turn off the 
switch. Measure the voltage at the inputs of the gate 
and then at the output. Record both in the second 
table, together with the state of the LED. Then close 
the switch. Repeat the measurements and record 
them in the table too.

Over to you:

Switch 1 Switch 2 Input A
Voltage

Input B
Voltage

Output
Voltage

State of 
LED

Open (off) Open (off)
Open (off) Closed (on)
Closed (on) Open (off)
Closed (on) Closed (on)

Switch unit Input
Voltage

Output
Voltage

State of 
LED

Open (off)
Closed (on)
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As before, logic 1 is a voltage greater than 70% of the 
supply voltage, (4.2V in this case,) and logic 0 less than 30% 
(here 1.8V.) Use this information, and the measurements 
in your first results table to complete the NAND gate 
truth-table.

A possible automotive application for the NAND logic 
function is the seat belt warning alarm. Let’s suppose:
•	 The seat belt sensor outputs a logic 1 signal when the 

seat belt is fastened, and a logic 0 signal when it is not;
•	 The alarm is triggered when it receives a logic 1 signal.

The NAND function triggers the alarm when any seat belt 
is unfastened.

The second part of the investigation re-arranged the 
circuit so that the two inputs of the NAND gate were 
joined together. One switch unit fed signals into the gate. 
Compare your results with those you obtained in the first 
part of worksheet 2. You should find that the NAND gate 
now behaves like a NOT gate.

Compare the truth-tables for the AND and NAND 
functions. Notice that they are opposites. When one 
outputs logic 1, the other outputs logic 0, and so on.

The NAND function can be generated by an AND gate 
followed by a NOT gate. Verify this by building and testing 
the circuit shown.

For your records:
•	 Copy and label the symbol for a NAND gate.
•	 Copy the truth table for the NAND gate given opposite.
•	 Copy and complete the sentence: The output of a 

NAND gate is at logic 1 when any of the inputs are at 
logic ....

•	 Copy the diagram showing how a NOT function can be 
made from a NAND gate.

•	 Copy the diagram showing how the AND / NOT 
combination generates a NAND function.

WORKSHEETS 
Worksheet 5 - The NAND Function 

So What?

NAND gate
Input A Input B Output
0 0
0 1
1 0
1 1

NAND gate
Input A Input B Output
0 0 1
0 1 1
1 0 1
1 1 0
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WORKSHEETS 
Worksheet 5 - The NAND Function 

Using NAND gates to generate other logic functions

The diagram shows how NAND gates can be used to generate the other logic function:

The question arises -
Why use several NAND logic gates to do the job that one discrete logic gate would do?

The answer -
Common 2-input logic gates are arranged four to a chip. If you want only one, you 
still use one chip. Using NAND gates is still a one chip solution, even to generate the 
NOR function. It might even work out cheaper if it means that you can bulk-buy just 
the one type of chip.

(In cases where several logic functions are combined together, it may be possible to 
cancel out adjacent NOT functions, resulting in even greater savings. This is known as 
gate minimisation, but this is beyond the scope of the present course.)
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WORKSHEETS 
Worksheet 6 - The NOR Function

The NOR function may be the last one we study, but it is by no means 
the least important. Perhaps this is why the CMOS logic gate series 
starts with the serial number 4000, a 3-input NOR gate chip, and then 
the 4001, a 2-input NOR gate.

As with the NAND function, NOR gates can be combined together 
to generate any other logic function. The diagrams show how 
this is done. Doing so can result in cost savings, because of gate 
minimisation techniques, which are beyond the scope of this 
course, or through the economy of scale of bulk-buying.

Set up the circuit shown, with the DC power supply 
set to 6V. Connect a LED from the output of the gate 
to 0V.

As before, there are four sets of measurements to 
make.

The first set has both switches open (off.) With the 
multimeter on the 20V DC range, measure the 
voltages at input A, at input B and at the output of 
the NOR gate.

Copy the table shown below.

Record the measurements you have just taken, in the first row, including the state (on 
/ off) of the LED.

Over to you:

Switch 1 Switch 2 Input A
Voltage

Input B
Voltage

Output
Voltage

State of 
LED

Open (off) Open (off)
Open (off) Closed (on)
Closed (on) Open (off)
Closed (on) Closed (on)
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WORKSHEETS 
Worksheet 6 - The NOR Function

Copy the truth-table given here:
As before, logic 1 is a voltage greater than 4.2V and logic 
0 is less than 1.8V.

Use this information, and your measurements to 
complete the truth-table for the NOR gate.

A possible automotive application for the NOR logic 
function is the air-conditioning system.

There is no point in trying to cool down the cabin of the
vehicle when one of the doors is open.

Let’s suppose that:
•	 There are two doors;
•	 The door sensors output a logic 1 when the door is 

open, and a logic 0 when it is closed;
•	 The air-conditioning turns off when it receives a logic 

0 signal from the door logic system.

The NOR function allows the air-conditioning to run 
only when both doors are closed.

Compare the truth-tables for the OR and NOR functions. 
Notice that they are opposites. When one outputs logic 
1, the other outputs logic 0, and so on.

This means that the NOR function can be generated by 
an OR gate followed by a NOT gate. Verify this by building 
and testing the circuit shown in the photograph.

This relationship is shown in the diagram opposite:

For your records:
•	 Copy and label the symbol for an NOR gate.
•	 Copy the truth table for the NOR gate, given opposite.
•	 Copy and complete the sentence: The output of a 

NOR gate is at logic 0 only when ....
•	 Copy the diagram showing how the OR / NOT 

combination generates a NOR function.

So What?

NOR gate
Input A Input B Output
0 0
0 1
1 0
1 1

NOR gate
Input A Input B Output
0 0 1
0 1 0
1 0 0
1 1 0
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WORKSHEETS 
Worksheet 7 - Programmable Logic 

The modern approach to logic functions is to use a 
programmable system to generate them.

The Locktronics kit includes a PIC microcontroller 
carrier, which can house up to eight programs. For this 
module, it has been programmed to deliver a variety 
of logic functions, depending on the program selected 
with the Selector switches.

Programs 0 to 3:
Program 0 - 2-input AND function
Program 1 - 2-input OR function
Program 2 - 2-input NAND function
Program 3 - 2-input NOR function

The Selector switches:
Programs are selected by moving the Selector switches 
to the appropriate positions. These are shown on top 
of the PIC carrier. The same diagram is shown opposite.

PIC checklist
When using the PIC make sure that:
•	 The power switch is in the ‘6V’ position
•	 The selector switches are as shown in each exercise
•	 The LED on the PIC flashes three times on pressing 

the reset switch and stays lit
•	 Your power supply is set to 6V
•	 You have connected PIC +6V and 0V wires to each 

side of the battery terminals

All programs have two inputs and two outputs, though 
for programs 0 to 3, the outputs duplicate each other. 
The circuit shown opposite allows you to investigate 
all eight programs stored on the PIC carrier. Select 
program 0 on the Locktronics microcontroller, by 
sliding all the selector switches to the left, as shown. 
Set up the circuit , with the DC power supply set to 6V. 
Notice that two flying leads, the red one and the black 
one, are needed to power up the PIC carrier.

Press the reset button. The microcontroller now behaves as a 
2-input AND gate. Test it by working through all input switch 
positions, and watching the state of the output LED. Next, detach 
the power leads and remove the PIC carrier. Select program 1. 
Replace it and reconnect the power leads.

Press the reset button. The microcontroller now behaves as a 
2-input OR gate. Test this in the same way as before.

Do the same thing for programs 2 and 3.

Switch settings
for program 0

Switch settings
for program 1

Over to you:

 
 
 

Power switch Reset switch 
 
 
 
 
 
 
 

Selector switches 
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All programs have two inputs and two outputs. The input switches and output LEDs 
simulate the behaviour of different circuits in a modern vehicle. The purpose of the 
switches and LEDs changes from program to program. The circuit is exactly the same 
as the one you used to test programs 0 to 3. Test each program, using the information 
given below.

•	 With the headlamps switched off, closing switch B causes both main beam and 
dipped beam lamps to come on (as when the driver ‘flashes’ the headlights during 
day time.)

•	 With the headlamps switched on, switch B selects either main beam or dipped 
lamps.

•	 Normally, closing switch A causes the left indicator to flash.
•	 When the hazard warning switch is on, both indicators flash, regardless of the 

state of the indicator switch. (A different frequency is used to enhance the effect.)

•	 When the ignition switch is on, the seat belt alarm flashes on one LED and then the 
other until the seat-belt is fastened, (switch B closed.)

•	 When the brakes are applied, the brake lamp turns on.
•	 If a wheel ‘locks’ (stops turning, simulated by the closing the wheel sensor switch,) 

the brake lamp stays lit, but the pressure actuator pulses the brake fluid pressure 
to that wheel.

Program 4:

Program 5:

Program 6:

Program 7:

Programs 4 to 7:   Program 4 - Headlamp controller
                                 Program 5 - Hazard warning controller
                                 Program 6 - Seat-belt alarm
                                 Program 7 - ABS controller

WORKSHEETS 
Worksheet 7 - Programmable Logic

So What?

Switch A Headlamp on / off switch
Switch B Main beam / dipped beam selector
LED C Main beam lamps
LED D Dipped beam lamps

Switch A Indicator switch
Switch B Hazard warning switch
LED C Left indicator lamp
LED D Right indicator lamp

Switch A Ignition switch
Switch B Seat-belt sensor
LED C Seat-belt alarm
LED D Seat-belt alarm

Switch A Brake pedal switch
Switch B Wheel sensor
LED C Brake lamp
LED D Brake pressure actuator
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Quiz

Round 1

Round 2

Round 3

(a) Which one of the statements is wrong?
A.  A digital signal should have a voltage in one of only two voltage bands.
B.  A digital signal can be regenerated to remove the effects of noise and distortion.
C. A digital signal has a voltage which copies the behaviour of a quantity like   
temperature.
D.  A digital signal can be checked to detect transmission errors.

(b) Which one of the following is the symbol for an OR gate?

(c) What logic function is identified by the following symbol?
A. AND B. NAND C. NOR D. NOT E. OR

(a) What logic function is described by the following truth-
table?
A. AND     B. NAND     C. NOR      D. NOT     E. OR

(b) Which single logic gate could replace the combination 
shown below?
A. AND     B. NAND     C. NOR     D. NOT      E. OR

(a) Which 2-input logic gate outputs a logic 1 only when both inputs are at logic 1?

(b) Which logic function outputs a logic 1 when any input is at logic 1?

(c) Which 2-input logic gate outputs a logic 0 only when both inputs are at logic 0?

(d) Which logic function outputs a logic 1 when any input is at logic 0?

(e) Which 2-input logic gate has an output which is the inverse of a NAND gate?

Input A Input B Output

0 0 0
0 1 0
1 0 0
1 1 1
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