Make me count from 0 to 9

[image: image1.jpg]“re

VPP wee

R

)

ARREREEREEN
IO

.




This tutorial introduces counting in binary. There are many integrated circuits (ICs) that use binary signals on their input pins. One such IC is the seven segment display controller IC. It has 4 inputs that can be used to control a 7 segment display. 
What is a seven segment display you ask? Well it is what is pictured above. It is basically a whole lot of LEDs. The LEDs are wired together in segments. There are a total of 7 segments labelled a,b,c,d,e,f,g. When these are turned on in an ordered manner, you can read the number that is displayed:
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But of course we would not have enough outputs on our little Picaxe 08M to control all of the 7 segments would we?

That’s why we use a 7 segment display driver. It only needs 4 inputs from the picaxe, and is wired like so:

[image: image3.png]Picaxe
4 21 0

D C B A
display driver
abcdefg

A0
7.9-‘b

s'd 'c k- Disable
A





Now we only need to supply 4 binary inputs to the display driver. The display driver magically knows which LEDs to turn on to display the correct number.

So how do we count in binary? Here is a table:

	Picaxe Binary Control of 7 segment driver IC

	D
	C
	B
	A
	 

	 
	 
	 
	 
	Then the display will read:

	Pin 4
	Pin 2
	Pin 1
	Pin 0
	 

	 3mm red led
	 Green led
	 Orange led
	 5mm red led
	 

	0
	0
	0
	0
	0

	0
	0
	0
	1
	1

	0
	0
	1
	0
	2

	0
	0
	1
	1
	3

	0
	1
	0
	0
	4

	0
	1
	0
	1
	5

	0
	1
	1
	0
	6

	0
	1
	1
	1
	7

	1
	0
	0
	0
	8

	1
	0
	0
	1
	9


We can see from the above table that if the picaxe is told to set all pins to 0, then the number 0 will appear on the display.
We can then use the high and low command to alter the binary output to the display. We can make the display count from 0 to 9.

Here is some sample code:

w1 = 700

main:

gosub count0

pause w1

gosub count1

pause w1

gosub count2

pause w1

gosub count3

pause w1

gosub count4

pause w1

goto main

count0:

low 0

low 1

low 2

low 4

return

count1:

high 0

low 1

low 2

low 4

return

count2:

low 0

high 1

low 2

low 4

return

count3:

high 0

high 1

low 2

low 4

return

count4:

low 0

low 1

high 2

low 4

return

As you can see, the code only goes up to 4. It is your task to complete the counter so that it counts up to 9.
Once you have done this, can you make the counter count backwards??? Hint: you won’t need to change much of your code….

What happens when you change the value of w1. How fast can the counter count? Can we use its speed as an advantage?

Let’s make a 4 way random counter. When the onboard button is pressed, the counter counts so fast that the human reflex cannot influence its outcome. When the button is released, the counter stops counting. This can be done by adding only a few lines of code to our original program. You can save your old program or start a new one:

w1 = 7

main:

gosub count0

gosub checkswitch

pause w1

gosub count1

gosub checkswitch

pause w1

gosub count2

gosub checkswitch

pause w1

gosub count3

gosub checkswitch

pause w1

gosub count4

gosub checkswitch

pause w1

goto main

count0:

low 0

low 1

low 2

low 4

return

count1:

high 0

low 1

low 2

low 4

return

count2:

low 0

high 1

low 2

low 4

return

count3:

high 0

high 1

low 2

low 4

return

count4:

low 0

low 1

high 2

low 4

return

checkswitch:

if pin3 = 0 then stopcounting

return

stopcounting:

if pin3 = 0 then stopcounting

return

We have used the gosub command to minimise code space, but there is a limitation to only 16 gosubs on the picaxe 08M.  The  Picaxe 18X on the other hand has up to 256 gosubs. Let’s move on to the three digit counter tutorial, and see what shortcuts we can make with our code.
Three digit counter:
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This tutorial uses three identical displays as used in the previous tutorial. But…. we are using a Picaxe 18X to control it.

But wait, …. Doesn’t the picaxe 18X only have 8 outputs…..??? And wouldn’t we need 12 outputs to control all three digits??? After all, we need 4 binary inputs per digit, right??
Well, yes, but if we are clever, we can utilise a trick to control all three displays with only 7 output pins. This even leaves us with a spare output pin to use for other purposes.

And…. you will be happy to know that there is a short cut to control all of those output pins with just one command. This is known as the “let pins” command, and we can use our new found binary skills to make programming very easy.

So remember how we had to tell each pin what to do? Well we can make it much easier by using the following code:
main:

let pins = 0

wait 1

let pins = 1

wait 1

let pins = 2

wait 1

let pins = 3

wait 1

let pins = 4

wait 1

let pins = 5

wait 1

let pins = 6

wait 1

let pins = 7

wait 1

let pins = 8

wait 1

let pins = 9

wait 1

goto main

What is happening? By using the “let pins” command we can control all of the 8 outputs with one command. The status of the outputs is reflected on the display. Note that at this stage, we are still controlling all three digits simultaneously.
The outputs are set either high or low depending on the following table. This is just a sample table. There are up to 256 combinations of pins. We are counting in binary:

	Pin number
	7
	6
	5
	4
	3
	2
	1
	0
	 
	Let pins =

	 
	0
	0
	0
	0
	0
	0
	0
	0
	 
	0

	 
	0
	0
	0
	0
	0
	0
	0
	1
	 
	1

	 
	0
	0
	0
	0
	0
	0
	1
	0
	 
	2

	 
	0
	0
	0
	0
	0
	0
	1
	1
	 
	3

	 
	0
	0
	0
	0
	0
	1
	0
	0
	 
	4

	 
	0
	0
	0
	0
	0
	1
	0
	1
	 
	5


But let’s now control each segment individually:
Rather than using the “let pins” command, we will go back to controlling the digits with individual high/low commands until we get a hang of what we are doing.

So what’s the trick to controlling the digits individually? Well, pins 5,6 and 7 are connected to “disable” inputs on each display digit. Basically, if we set pins 5 and 6 high, and keep pin 7 low, we have disabled all but the first digit. The digits are labelled appropriately.
We can then use pins 0 to 3 to control the first digit only.
Try this sample code:

main:

high 5

‘disable third digit

high 6

‘disable second digit


' we have disabled the second and third digits, so the ‘only enabled digit is the first digit

disp1:
'we have now set the first 4 pins to binary "1". But this ‘will only show on the enabled digit, which is the first 

high 0

‘ digit.

low 1

low 2

low 3

goto main

Now see if you can enable only the second digit, and make the display read “010”

Now see if you can enable only the third digit and make the display read “300”

This is quite difficult to grasp, as we are setting the digits high to DISABLE them. Call the supervisor if you are having trouble.
