Lesson 1 Blinking LED

Introduction

In this lesson, we will learn how to program Raspberry Pi to make an LED blink. You can play
numerous tricks with an LED as you want. Now get to start and you will enjoy the fun of DIY
at once!

Components

- 1 *Raspberry Pi

-1 * Breadboard

- 1 * T-Extension Board
-1 *40-Pin Cable
-1*LED

- 1 * Resistor (220Q)

- Jumper wires

Principle

In this experiment, connect a 220Q resistor to the anode (the long pin of the LED), then the
resistor to 3.3 V, and connect the cathode (the short pin) of the LED to B17 of Raspberry Pi.
We can see from the schematic diagram that the anode of LED connects to a current-
limiting resistor and then to 3.3V. Therefore, to furn on an LED, we need to make B17 low (0V)
level. It can be realized by programming.
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Experimental Procedures

Step 1: Build the circuit
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For C language users:

Step 2: Go to the folder of the code.

If you use a monitor, you're recommended to take the following steps.

Go to /home/pi/ and find the folder SunFounder_Super_Kit_V3.0_for_Raspberry_Pi .

Find C in the folder, right-click on it and select Open in Terminal.
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Then a window will pop up as shown below. So now you've entered the path of the code

01 blinkLed.c

— Pi@raspbermypi: ~/SunFounder_Super_Kit_V3.0_for_Raspberry_Pi/C DDD

pi@raspberrypit

In the lessons later, we will show how to get into the folder of the code in command way, not
with the display. You only need to find out the code file and right click Open in Terminal. You
can back to lesson 1 to check if you forgot. Certainly, the terminal can be opened if you're
using display, and then use cd command directly to go to the code path.

If you log into the Raspberry Pi remotely, use “cd” to change directory:

cd /home/pi/SunFounder_Super_Kit_V3.0_for_Raspberry_Pi/C

Note: Change directory to the path of the code in this experiment via cd.
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& pi@raspberrypi: ~/SunFounder Super Kit V3.0 for Raspberry Pi/C

login as: pi

pi@192.168.0.131"'s password:

Server refused to set all environment variables

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the

individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

Last login: Thu Jul 21 06:42:51 2016 from 192.168.0.130
pi@raspberrypi: cd ~/SunFounder Super Kit V3.0 for Raspberry Pi/C/
pi@raspberrypi:

In either way, you now are in the folder C. The subsequent procedures under the two
methods are the same. Let's move on.

Step 3: Compile the Code

gcc 01_blinkLed.c -o 01 _blinkLed -lwiringPi

Note: gcc is GNU Compiler Collection. Here, it functions like compiling the C language file
01_blinkLed.c and outputting an executable file 01_blinkLed. In the command, means
outputting and is to load the library wiringPi (I is short for library).If you want to write your
own C code and compile to run it, you need to master gcc.

Since the gcc command is too long, you can use make to test the experimental effect of the
kit to make the process quicker and more convenient.

make 01 blinkLed

Note: The make command will compile according to the rules in the Makefile. Two files will be
generated after compiling: “*.0" and an executable file.

We use makefile, in essence, is to write the compilation method of gcc into the automated
script. If you have written your own program in C language, you need to write and modify the
makefile so as to use make command to compile your C code.

Step 4: Run the executable file output in the previous step:
sudo ./01_blinkLed

Note: To control the GPIO, you need to access to led with the permission of superuser (sudo is
not needed to control the GPIO for the raspbian system after 2016-5-27), namely, by the
command sudo. In the command *./” indicates the current directory. The whole command is to

run the 01_blinkLed in the current directory.
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If you want to view the code 81 _blinkLed. c, press Ctrl + C to stop running the code. Then
type the following command to open it:

nano 01 _blinkLed.c

Note: nano is a text editor tool. The command is to open the code file 01_edblinkLed.c by this
tool.

- spbermypi: ~/SunFounder. Super_Kit V3,0 _for_Raspberry_Pi/C =iE =

File Edit Tabs Help

GNU nano 2.2.6

File: 01 blinkLed.c

ginclude <wiringPi.hs>
ginclude <stdio.h>

gdefine LedPin

main

Setup() == -1){
f("setup wiringPi failed !");
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Code Explanation

#include <wiringPi.h>//The hardware drive library designed for the C language of
Raspberry Pi. Adding this library is convenient for hardware initialization, I/O ports,
PWM outputs, etc.

#include <stdio.h>// Standard I/O library. The pintf function used for printing the data
displayed on the screen is realized by this library. There are many other performance
functions for you to explore.

t#tdefine LedPin @ // Pin B17 of the T_Extension Board is corresponding to the pin® in
wiringPi, namely, GPIO © of the raspberry Pi. Assign GPIO © to LedPin, LedPin represents
GPIO @ in the code later.

pinMode(LedPin, OUTPUT)// Set LedPin as output to write value to it.
digitalWrite(LedPin, LOW)// Set GPIO® as @V (low level). Since the cathode of LED is
connected to GPIOO, thus the LED will light up if GPIO® is set low. On the contrary, set
GPIO@ as high level, digitalWrite (LedPin, HIGH): LED will go out.

Press Ctrl+X to exit. If you have modified the code, there will be a prompt asking whether to
save the changes or not. Type in Y (save) or N (don't save). Then press Enter to exit. Repeat
Step 3 and Step 4 to see the effect after modifying.

llsave modified buffer (ANSWERING "No" WILL DESTROY CHANGES) 2 | |.|
|

For Python users

Step 2: Go to the folder of the code and run it.

Open the downloaded folder SunFounder_Super_Kit_V3.0_for_Raspberry_Pi/Python and
you can see them.

If you use a monitor, you're recommended to take the following steps.

Find OT1_blinkLed.py and double click it to open. Now you're in the file.

£ 01_blinkLedpy - /ki')F!l’:/f):/U‘.l;‘l:U'_lfl".l‘:ﬁ.:‘-u'::‘f'/,;ui/Pﬂk‘xun/@zigbfirli(’_eti.;l‘/ (2.7:9) EH:H:I
Eile Edit Format Run Options Windows Help

B! /usr/bin/env python —
t RPi.GPIO a GPIO
L time

# Set #17 as LED pin
LedPin = 17

# Define a function to print messags at the beginning
print_messags () :
| 'F‘I-H,’]Idlll 15 running
'‘Please press Ctri+C to end the program
# pefine a sestup function for soms sstup
[ setup():
# Set the GPIO modes to BCM Numbsring
GPIO.setmode (GPIO.BCH)
$# Set LedPin's mods to output,
# and initial level to High(3.3v)

GPIO.setup (LedPin, GPIO.OUT, initial=GPIO.HIGH)
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Click Run ->Run Module in the window and the following contents will appear.

- DEMKOE W[ [0 =@ [0
P, *Python 2.7.9 Shel

2.7.9 She 0 | B3
File Edit Shell Debug Options Windows Help
Python 2.7.9 (default, Mar 8 2015, 00:52:26)
[Gee 4.9.2] on linux2
Type "copyright", "credits" or "license()" for more information.
RESTART
arning (from warnings module) : 05 !'w'l;) DV
File "/home/pi/SunFounder_Super_Kit_v3.0_for_Raspberry_ Pi/Python/01_blinkLed.p k= el 58
lin=s 19
GPIO.setup (LedPin, GPIO.OUT, initial=GPIO.HIGH)

FuntimeWarning: This channsl is alrsady in use, continuing anyway Use GPIO.set

arnings (False) to disable warnings
Program is running...
Pl-?}‘; f{ﬂi]—:;:v ctrl+C to end the program... "::_SE—‘QHTGH
LED OFF... Lpy
...LED ON
LED OFF...
...LED ON
LED OFF... —
...LED ON |2C.pyc
LED OFF... ¢

To stop it from running, just click the X button on the top right to close it and then you'll back
to the code details. If you modify the code, before clicking Run Module (F5) you need to
save it first. Then you can see the results.

If you want 1o log into the Raspberry Pi remotely, type in the command:
cd /home/pi/SunFounder_Super_Kit_ V3.0 for_Raspberry_ Pi/Python

Run the code:

sudo python 01_blinkLed.py

Note: Here sudo — superuser do, and python means to run the file by Python.

# pi@raspberrypi: ~/SunFounder Super Kit V3.0 for Raspberry Pi/Python
aspberrypi: cd ~/SunFounder Super Kit V3.0 for Raspberry Pi/Python/

pi@raspberrypi: sudo python @01 blinkLed.py
01 blinkLed.py:19: RuntimeWarning: This channel is already in use, continuing anyway. Use GPIO.setwarning
s(False) to disable warnings.
GPIO.setup(LedPin, GPIO.OUT, initial=GPI0.HIGH)
Program is running...
Please press Ctrl+C to end the program...
...LED ON
LED OFF..s
...LED ON
LED OFF...
...LED ON
LED OFF...

If you want to view the code @1_blinkLed.py, press Ctrl + C to stop running the code. Then
type the following command to open it:

nano 01_blinkLed.py
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Note: nano is a text editor tool. The command is to open the code file 01 blinkLed.c

by this tool.

& pi@raspberrypi: ~/SunFounder Super Kit V3.0 for Raspberry_Pi/Python
GNU nano 2.2.6 File: 01 blinkLed.py

import RPi.GPIO as GPIO
import time

LedPin = 17

ef O:

print 'Program is running...'
print 'Please press Ctrl+C to end the program...'

0:

GPI0. setmode (GPTIO.BCM)

GPIO.setup(LedPin, GPI0.OUT, initial=GPI0.HIGH)

Get Help & WriteOut 3 re @¢ Cur Pos
@ Justify

Code Explanation

#!/usr/bin/env python:

import RPi.GPIO as GPIO
import time
LedPin = 17
def setup():
GPIO.setmode(GPIO.BCM)
GPIO.setup(LedPin, GPIO.OUT, initial=GPIO.HIGH)
def main():
print_message()
while True:

print '...LED ON'

GPIO.output(LEDPin, GPIO.LOW)
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time.sleep(0.5)
print 'LED OFF...'

GPIO.output(LedPin, GPIO.HIGH)
time.sleep(0.5)

def destroy():

GPIO.output(LedPin, GPIO.HIGH)
GPIO.cleanup()

if _name__ == '__main__"':
setup()
try:

main()

except KeyboardInterrupt:
destroy()

' pi@raspberrypi: ~/SunFounder_Super Kit V3.0 for_Raspberry_Pi/Python
GNU nano 2.2.6 File: @1 blinkLed.py
I } T
iad ¢ F
import RPi.GPIO as GPIO

import time

LedPin = 17

print 'Pr am is running...'
print 'Please press Ctrl+C to end the program...'

0O:

GPIO.setmode(GPIO.BCM)

11 t h(3.3v)
GPIO.setup(LedPin, GPIO.OUT, initial=GPI0.HIGH)
[ Read 51 lines (Converted from DOS format) ]
Get Help Hr‘iteOut i Read File Prev Page @4 Cut Text Cur Pos
@ Exit @ Justify Where Is Next Page Q¥ UnCut Text gl To Spell

Press Ctrl+X to exit. If you have modified the code, there will be a prompt asking whether to
save the changes or not. Type in Y (save) or N (don't save).
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Then press Enter to exit. Type in nano 01 blinkLed.py again to see the effect after the
change.

Run the code to make it work. It will be like below:

Further Exploration

If you want the LED to speed up the blinking, just change the delay time. For example,
change the time to delay (200) (for C) or time.sleep(0.2) (for python) in the program,
recompile and run, and then you will see the LED blink faster.

Summary

Raspberry Pi packages many low-level detail designs, which ease your way to explore your
own apps. Maybe that is the charm of Raspberry Pi. Now you have already learnt how to
use the Raspberry Pi GPIO to blink an LED. Keep moving to the next contents.

FAQ
If you haven't modified the code, you do not need to run make @1 _blinkLed again.

make 01 _blinklLed

Or a message will appear: make: '01_blinkLed’ is up to date

It will not appear only when you run the make command after having changed the code

and saved if.

Tips: For any TECHNICAL questions, add a topic under FORUM section on our website
www.sunfounder.com and we'll reply as soon as possible.
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