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Logic Gates “" 
Computers are made up of logic gates. 
Logic gates take information coming in, and 

output different information depending on what type of gate they are. 

In computers, the information they receive is electrical signals, which can be on 
or off (the voltage is high or low). In our domino computer, the information is 

whether a chain of dominoes is falling or not. 

There are many different types of logic gates, some of which are described on 

the info sheets we have made here. The list below includes some common gates. 

Name. What it does 

OR 
AND 

XOR 
NAND 

NOT 

It passes on a signal 

if one or more of 

the inputs are on. 

It passes on a signal 

only when both of 

the inputs are on. 

It passes on a signal 

if EXACTLY one of the 

inputs is on - not both. 

It passes on a signal 

always, except in the 

case where both 

inputs are on. 

This gate takes only 

one input, and passes 

on a signal only when 

the input is off. 
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Combinations of different gates allow the computer to perform complicated 
calculations, and the output from one gate can be connected to other gates. 

The NOT and NAND gates are more complicated to build out of dominoes 
because they need an extra chain of dominoes which is knocked over every 
time. Can you see why?
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Computer 

   
The OR gate is a logic gate which passes on a signal if one or more of the inputs 

are on. The symbol for an OR gate is shown below, and next to it is a table of the 

results of all possible combinations of inputs. 

First Second 

Input = Input Output 

off off off 

on off on 

off on on OR 
on on on 

When we use the word 'or' in normal conversation, we usually mean "one thing 

or the other thing, but not both". It's important to remember that the logic gate 

called OR means "one or the other or both". 

Domino OR 
The OR gate is fairly easy to make from dominoes - we need two input chains, 

either of which will set off the output chain of dominoes. A domino OR gate looks 
like this: 
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Computer 

   
The XOR gate, sometimes call EXCLUSIVE OR, is a logic gate which passes on 

a signal if exactly one of the two inputs Is on. This is different to the OR gate, 

which will still pass on a signal if both inputs are one. The symbol for an XOR 

gate is shown below, and next to it is a table of the results of all possible 

combinations of inputs. 

First Second 

Input Input Output 

off off off 

on off on 

off on on 

on on off XOR 

Domino XOR 
The XOR gate can be very elegantly made from dominoes: we need two input chains, 
either of which will set off the output chain of dominoes, but not both. This can be 
achieved by making the two inputs pass along the same section of domino run, and 

if they're both running they will stop each other. This can be achieved with a gate 
like this: 
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The AND gate is a logic gate which passes on a signal only when both of the 

inputs are on. The symbol for an AND gate is shown below, and next to itis a 

table of the results of all possible combinations of inputs. 

First Second 

Input Input Output 

off off off 

on off off 
off on off 
On On On A \} |) 

Domino AND 
The AND gate is more difficult to make from dominoes - we need the output chain 
to fall only when both input chains fall. One way to do this is to split an input chain 

so it can knock out itself, and use the second input to knock out the first input's 
knock-out chain. If both inputs were falling, the knocker out gets knocked out! 
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Can you see any problems which 
might occur with this gate? Why do 
parts of the chain need to be longer? 

Can you design your own 
domino AND circuit?
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Domino 

Binary ~ 
Since computers store information using electrical signals, there are only two 
states they can communicate - signal is on, or signal is off. Similarly, the Domino 

Computer uses chains of dominoes which are either falling, or not falling, to send 
the information. This means, if we're going to use them to handle numbers, we 
need a way to store numbers using only two values. This is called BINARY. 

A number like this one is made up of different 

digits, each representing a different value. The 
right-hand digit is ones, the next digit is tens, 

the third digit from the right would be hundreds, 
and so on. This means we need the digits 0-9 in 
order to record every possible value. = (4x10) + (5x1) 

In binary, instead of using 1, 10, 100, 1000... 
as our values, which are POWERS OF 10, we 
instead use POWERS OF 2. These are 1, 2, 4, 
8, 16, 32... (doubling every time). With these, 
we can record any number and we will only = (4%32)+(0x10)+(1x8)+4(1x4)-4(0x2)+(1 x1) 
ever need 0 or 1 in each column. = 45 

Practise converting numbers between binary and decimal! Here's some examples: 

Binary: 16s 8s 4s 2s 1s Decimal: 100s 10s 1s 

i O06 
@= 02 1 

How many binary digits do you need to store the number 1948? 

Binary numbers can be added together in exactly the same way as usual numbers 
(which are called DECIMAL numbers). The Domino Computer takes two numbers 

written in binary, which we tell it by filling gaps in the input chains, and the result 

coming from the output chains will be the result of adding those two numbers.
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Addition ™ 
The Domino Computer is designed to add numbers 
together. It can add larger numbers together by 
breaking the process down into smaller steps of 0+0 
adding two 1s and Os together at a time. 

1+0 
There are only four ways to add 

two ls and Os together: 0 +1 

1+1 

In binary, we write 2 as "10" and so to do these four Sums we need a circuit 

which will give us the following outputs: 

Input 1 + Input 2 = Output 1 Output 2 
2S 1s 

0 O Q 0 Do you recognise 

1 O 0 1 which logic gates 

0 L 0 4 need to be? 

The tricky bit is building it all into one circuit. Here is one way to do it:. 
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Can you see how this circuit works?


