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3. 

 

In order to count we need to come up with a circuit for counting. If we look at how 

flip flops operate we know that they only transition on a rising clock edge. We also 

know we can toggle the current value of a flip flop by wiring the current Q’ output 

into D as that is the opposite to its current output.  

 
With this we can count one bit as per the first line. Now if wanted to count higher 

bits we need to trigger the clock of the next flip flop when the first bit returns to 0 

from 1 which means we want the opposite transition to Q. Again we can use the Q’ 

output and pass that into the next flip flop (with it’s own D wired to its own Q’). 

And we can see doing this over and over again will result in higher numbers to count 

up to. On the next page we see the circuit for this, drawn out for 4 bits. Using the 

data sheet for the provided chip we can find the corresponding pins for each part in 

the circuit and label as appropriate. In addition, we have added a pull down resistor 

for the input button (this value will be high, around 10KΩ). we have also added in 

the LEDs that also have a resistor (330Ω, so that the current through the LEDs is less 

than 20mA). 

 

 

 



 
 

 

 

 



4. 

Extra NAND chip has been included to remove debounce (on sliders this isn’t an 

issue but on pushbuttons it is, sliders have been use to make it easier to demonstrate) 

 

 


