OCR Electronics for AS Microcontrollers Programmable Systems

Analogue systems

You are going to load a * BV
couple of analogue-to-digital 47kQ
converter programs into a PICAXE-18
PICAXE-18 microcontroller. |4
lg
1 Assemble this circuit. 2 ko —| :i"—
Pull pin 3 low with a {Jq ||:|
10 kQ resistor Pin
rﬁ
— & T ov

2 Write this flowchart into the PICAXE Programming Editor:
tart
» click on the New Flowchart button .

+ click on the other commands button

+ click on the readadc button
readadc 0.b0

- attach the process box to the start box

» click on the © and output commands buttons

* click on the let pins = button
« click on the X button / let pirns =b0 ,_f

« attach the output box to the process box

e edit the output box from the menu

» click on the © and draw lines buttons

- draw the feedback loop from the output box to the process box; click at each start point,
change of direction and end point

3 From View / Options / select PICAXE mode 18 and a suitable serial port.

4 From PICAXE select Convert flowchart into BASIC.

5 From PICAXE select Run. This downloads the flowchart program into the microcontroller.
6 Insert the PICAXE-18 into your circuit. Press the reset switch to start the program.
7 Complete this table. output ZXY 000 | 001 010 | 011 100 101

maximum voltage

minimum voltage
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8

10

11

Open up a new flowchart in the Programming Editor.

start

readadc 0,b0 T L

let b1-= 80 let b1-= &40 let b1-= %20

N

' K iletpinsz: ;

Enter the flowchart above as follows:

use the other commands and readadc buttons to make the first process box

click on the if commands button, select the appropriate decision box and position it as
shown above

click on the X button and edit the decision box

repeat for the other decision box

click on the add connection points button and attach links 1, 2 and 3 as shown above
click on the other commands and BASIC buttons

add three process boxes as shown above and edit accordingly from the keyboard (the $
sign indicates a byte in hexadecimal)

click on the other commands and let pins = buttons to add the output box

edit the output box from the menu

attach links 1, 2 and 3 to the inputs of the process boxes

use the draw lines button to connect the process boxes to the output box

connect the output box to the start of the program, as shown above

Download the program into the microcontroller.

Complete the sentences for the circuit with the new program.

Z is only high when Iy is above V.
X is only high when [, is below V.
Y is only high when [, is between V and \%
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Digital systems

You are going to evaluate the effect of changing the program of a microcontroller.

1 Assemble this circuit. You should already have the LEDs and their series resistors in place.
» » +5 VY
47k
}_{ © }_{ © PICAXE-18
L+ [+ |j.’ QT 7
i g Qg
B¢ g Qy
Aw |I:I QE
Q;
E” Q 2200
100kQ| | 100 kO I_R Qo
}_{ w
. I 0w

2 Write this flowchart into the PICAXE Programming Editor.
You will need to use the output commands and BASIC buttons to generate the
let b3 = pins input box.

ztart |
let b3 = pins

Iet b= F20

let b3 = k3 & FC7 -

let pins =h0

Iet k2= F30

N

3 Download the program into the microcontroller.
Find out what happens when you press and release the switches which generate B and A.
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4 Now write the flowchart opposite into the start
Programming Editor.
let pirs =hi
let bil-= $00

5 Download the program into the
microcontroller. Find out what happens when E‘@ bause 1000
you press and release the switches which

generate B and A.

let bl =41 SFCT

let b0 =kl + $20

let b0 =0 - F20

!
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