Embedded Workshop

Please sign in

While you are waiting for the Workshop to begin...
1. Make sure you are connected to the local Wifi
Guest Password: 22222222222 Name

Member Y/N | Email address

2. Needed:
Laptop & Internet connection

Raspberry Pi, any model, or BeagleBone.

Monitor, Keyboard & Mouse
USB and video cables.

Don't forget your power cords.

DS3231 module, LED(s) with limiting resistors
Breadboard and jumper wires.

DS3231 will be available for $2.00 each.

To make things easy please use Raspberry Pi with latest OS

Raspbian Jessie w/Pixel to match what will be presented.
Version 1/11/2017 was used for this Workshop.
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Raspberry Pi 3 GPIO Header

NAME

3.3v DC Power
GPIO02 (SDA1 , 12C)
GPIOO03 (SCL1 , 12C)
GPIO04 (GPIO_GCLK)
Ground

GPIO17 (GPIO_GENO)
GPIO27 (GPIO_GEN2)
GPIO22 (GPIO_GEN3)
3.3v DC Pow
GPIO10 (SPI
GPIO09 (S )
GPIO11 (SPI_CLK)

Ground
ID_SD (I2C ID EEP
GPIOO5
GPIOO6
GPIO13
GPIO19
GPIO26

Ground

o
O

NAME
DC Power 5v
DC P

10 GEN1) GPIO18
Ground

(GPIO_GEN4) GPIO23
(GPIO_GENS5) GPI024
Ground

(GPIO_GEN6) GPIO25
(SPI_CEO_N) GPIOO08
(SPI_CE1_N) GPIO07
D EEPROM) ID_SC
Ground

GPIO12

Ground

GPIO16

GPIO20

GPIO21

www.elementl4.com/RaspberryPi
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pifwalle—-pi3-8gig: gpio eXports

gpio commands e

17: out 0 none

Ewalle—pi3—Bgig: gpio readall pifwalle-pi3-8gig: gpio -v
T R T ST R g £ VAT, et o € e S S + gpioecrdion 2-33 ] )
| wPi | Name | Mode | V | Physical | V | Mode | Name | wPi | B | WERIEICR B S0 Ot e TRTY NO WARRANTY.
£ T - LI I I m—— 1 1 i k; For details type: gpio -warranty
| | 3.3v | | 1 1112 1 | | 5v | | |
| 8 | SDA.1 | ALTO | 1| 3 1] ¢ | | | 5V | | | Raspberry Pi Details:
| = | SCL.1 | ALTO | 1] S 11 & | | | Ow | | | Type: Pi 3, Revision: 02, HMemory: 1024ME, Maker: Embest
Il 71GPIO. 7| IN | 1] 7118 |0 1IN | TxD | 15 | 14 | * Device tree is enabled.
| | ov | | | 9 1101 IN | RxD | 16 | 15 il * This Raspberry Pi supports =.13er—l?vel GPIC access.
| O GPIO. O | OUT | O | 11 [| 12 [ O | ALTO | GPTO. 1 | 1 | 18 | i fze Z':ZD:‘E‘”I;‘I:;g;;;r;;;;fm;:“ls
| 2 | GPID. 2 | IN | O] 13 || 14 | | | Ov | | | T
| 3 | GPIOD. 3 | IN | 0] 15 || 16 | 0 | IN | GRIO. 4 | 4 | 23 | § 5
I 1 3.3 | 1171118 10| IN |GPIO. 515 |2¢ || Raspberry Pi 3 Model B (38 Header)
| 12 | MOSI | ALTO | O | 19 || 20 | | | Ov | | | B o
| 13 | MISO | ALTO | O | 21 || 22 | 0 | IN | GRIO. & | & 125 1 B ‘ :
| 14 | SCLE | ALTO | O | 23 || 24 | 1 | OOT | CEQ | 10 | 8 | |
| | ov | | | 25 |] 26 | 1 | OUT | CE1 | 11 | 7 |
| 30 | SDA.O | IN | 1| 27 || 28 | 1] IN | SCL.0O | 31 |1 1 B
| 21 | GPIO.21 | IN | 1] 29 || 30 | | | Ow | | ]_%
| 22 | GPIO.22 | IN | 1] 231 || 32 ] 0] IN | GPIO.26 | 26 | 12 | :
| 23 | GPID.23 | IN | O] 33 || 342 | | | Ow | | |
| 24 | GPIO.24 | ALTO | O | 35 || 36 | 0 | IN | GRIO.27 | 27 | 16 |
| 25 | GPIO.25 | IN | O] 37 || 38 | O | ALTO | GPIO.28 | 28 | 20 |
| | ov | | | 39 || 40 | 0 | ALTO | GPIO.2% | 28 | 21 |
Fm——— Fmmm R B s el Tt Fmm Fm———— i +
| wPi | Name | Mode | V | Physical | V | Mode | Hame | wPi | BCM |
F———— Fmm——————— F———— +-——4——-Pi 3 Fmm——————— F———— F———— +







Using a GPIO pin

v

Enable and Disable Pin 17
» echo 17 > /sys/class/gpio/export
cd /sys/class/gpio » echo 17 > /sys/class/gpio/unexport

/sys/class/gpio $ Is Setup Pin 17 for output or input
export » echo "out" > /sys/class/gpio/gpiol17/direction

gpio
gpiochip0
gpiochip100
Unexport

Configure "export" and "unexport" for -
full acgcess: 5 o » Set the Low with a O

chmod 222 export unexport » echo 0 > /sys/class/gpio/gpio17/value

Go to GPIO directory

A\ 4

» echo “high" > /sys/class/gpio/gpio17/direction

» echo “low" > /sys/class/gpio/gpio17/direction

» echo “in" > /sys/class/gpio/gpio17/direction
Set the High with a 1

» echo 1> /sys/class/gpio/gpiol7/value

v



Using a GPIO pin (Bash Shell)

v

cd /sys/class/gpio cat direction

chmod 222 export unexport > in

echo out > direction (options: "in", "out", "low", "high")

v

echo 4 > export

cd gpio4 > out
echo 1 > value (Turns the LED on)

echo 0 > value (Turns the LED off)

v

Is -1

v

» active_low

» device -> ../../../3f200000.gpio >
» direction » foriin{1..10}; do echo 1 > value; sleep 1; echo 0 > value;
sleep 1; done
» edge
»  power P I
: Ll EaARIUL L
» subsystem ->../../../..[../../class/gpio GEPID Pins exported:
» uevent A = o SRR
> value 17: cut 0 none




Interacting with GPIOs from a shell script

Shell script to blink LED connected to

GPIO4 Make it executable
#1/bin/bash .
#F1le: testl.sh
#P1 GPI04 1s BCM 23 1f nmot using wP1 1t would be GPID4
#Shell script to blink LED connected to GPID4 ’
export GF?EEI'JLED 23
echo "Blink LED connected to GPIO$GREENLED" » chmod u=rwx test1.sh
sleep 0. 5
"GGREENLED" » /sys/class/gpio/export » chmod u+x testl.sh

sleep 0.5

echo out > /sys/class/gplo/gpio”fGREEILED" /direction
sleep 0.5 » uisforuser, gisforgroup, ois for others.

for i in {1..10} : g : ! N .

do » ris forread permission, w is for write permission, xis for
execute permission.

» chmod 755 test1.sh

echo 1 > /sys/class/gplo/gpio"!! 0"/value
sleep 1

echo 0 > /sys/class/gpilo/gpio"! 0"/value
sleep 1 » Now, run your shell script

done
echo "SGREENLED" » /sys/class/gpio/unexport

v

$ ./testl.sh




pifwalle—pi3-8gig:
23 21 2f
2f 63 6c
72 74 20
20 30 2e
73 79 73
78 70 ef
65 63 68
73 2f &3
6E 21, 37
65 65 TO
T4 22 20
&7 70 &3
69 72 85
6e 20 Tb
6f 20 31
2f &7 TO
75 65 Da
6f 20 30
2f &7 TO
75 65 Da
6f 20 31
2f &7 TO
75 65 Da
6f 20 30
2f &7 TO
75 65 Da
3e 20 2f
6fF 2f 75

hexdump -C gpiotoggle.

69 6e 2f 62 &1 T3 68
T3 73 2£ &7 TO €9 6f
50 49 4f 3d 31 37 Da
0a 65 63 68 &f 20 31
62 6c €1 T3 T3 2f &7
74 Da 73 6c &5 65 70
20 22 &£ 75 T4 22 20
6l 73 73 2f &7 T0 &9
64 €69 72 65 &3 T4 &9
30 2e 35 Da &5 63 68
20 2£ 73 T8 T3 2f &3
2f 67 7D 68 &f 24 47
74 69 6f 6e 0Oa 66 6f
2e 2e 35 30 Td 0a 64
Je 20 2£ T3 T8 73 2f
6f 2f 67 70 &% &f 31
é6c 65 65 70 20 30 Ze
Je 20 2£ T3 T8 73 2f
6f 2f 67 70 &% &f 31
6c 65 65 70 20 30 Ze
Je 20 2£ T3 TS 73 2f
6f 2f 67 70 &% &f 31
6c 65 65 70 20 30 Ze
Je 20 2£ T3 TS 73 2f
6f 2f 67 70 &9 &f 31
6f 6e 65 0a &5 63 68
789 73 2f 63 6c €1 T3
65 78 70 6f T2 T4 Da

|#!/bin/bash. /sys|
| /class/gpio/expo]|
|rt GPIC=1T7.sleep|
| 0.5.echa 17 > /|
| sya/class/gpio/e|
|xport.sleep 0.5. |
|echo "out™ > fay|
|s/class/gpio/gpi|
|o1l7/direction.=sl]|
|eep 0.5.echo "ou]
|t™ > fsys/class/|
|gpio/gpioSGEIO/d|
|irection.for i i|
|In {1..50}.do.ech]|
lo 1 > fsysfclass|
| fgpio/gpiolT/val|
|ue.=2leep 0.5.ech]|
lo 0 > fsysfclass|
| fgpio/gpiolT/val|
|ue.=2leep 0.5.ech]|
la 1 > fsysfclass|
| fgpic/gpiolT/val|
|ue.=2leep 0.5.ech]|
la 0 > faysfclass|
| fgpic/gpiol7/val|
|ue.done.echo 17 |
|> {fays/class/gpi|
|ofunexport. .|




GPIO using C or C++ Programs using system() API

» Interacting with GPIOs within a C / C++ program using
system() API:

» Using a your favorite editor

» (We recommend "Geany', dlready installed on Raspberry Pi)
» Enter the following C / C++ program:

» File: blinkgpio.cpp
» Compile and link the above program, using gcc:

» gcc -0 blinkgpio blinkgpio.cpp



GPIO using C or C++ Programs

» Interacting with GPIOs within a C / C++ program:
» Using a your favorite editor
» (We recommend "Geany', already installed on Raspberry Pi)

» Enter the following C / C++ program:
» File: gpiotest].cpp

» Compile and link the above program, using gcc:
» gCC -0 gpiotest] gpiotest1.cpp



GPIO using C or C++ Programs using Memory Mapped

» Interacting with GPIOs within a C / C++ program using
Memory Mapped GPIO:

» Using a your favorite editor

» (We recommend "Geany', dlready installed on Raspberry Pi)
» Enter the following C / C++ program:

» File: gpio_map.cpp
» Compile and link the above program, using gcc:

» gCC -0 gpio_map gpio_map.cpp
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pifwalle-pi3-B8gig:
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