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CS| kamepa

JaHHasg kamepa
MCcnonb3yeT annapaTHble
pecypcebl
Buaeonpoueccopa, B
CBSI3M C YeM He CO3aaéT
MU3NNLWHEN HArpy3Ku Ha
LeHTpanbHbIA npoueccop
B oTAn4mm ot USB
KaMmep, KOTopble TaKXe
MOXHO MOAK/OUYNTL K
Raspberry Pi.

Moakntouaetcs Kk CSI
pa3bémMy Raspberry Pi




3.3v DC Power
03 GPIO02 (SDA1 , 12C)
05 GPIOO03 (SCL1 , I2C)
07 GPIO04 (GPIO_GCLK)
09 Ground
11 GPIO17 (GPIO_GENDO)
13 GPIO27 (GPIO_GEN2)
15 GPIO22 (GPIO_GEN3)
17 3.3v DC Power
19 GPIO10 (SPI_MOSI)
21 GPIO09 (SPI_MISO)
23 GPIO11 (SPI_CLK)
25 Ground
27 ID_SD (I2C ID EEPROM)
29 GPIOO5
31 GPIO06
33 GPIO13
35 GPIO19
37 GPI1026
39 Ground
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GPIO

DC Power 5v 02

DC Power 5v 04

Ground 06

(TXD0) GPIO14 08
(RXDO) GPIO15 10
(GPIO_GEN1) GPIO18 12
Ground 14

(GPIO_GEN4) GP1023 16
(GPIO_GENS5) GP1I024 18
Ground 20

(GPIO_GEN6) GPIO25 22
(SPI_CEO_N) GPIOO08 24
(SPI_CE1_N) GPIOO07 26
(I2C ID EEPROM) ID_SC 28
Ground 30

GPIO12 32

Ground 34

GPIO16 36

GPIO20 38

GPI1021 40

GPIO - rpynna nopToB BBOAA/BbIBOAA, Ha
¢pun3nyeckoM ypoBHe npeacrtaBneHa pasbEMOM U3
OBYX psiAOB WTbIPbKOBbIX BbIBOAOB (MMHOB),
pacnosioXXeHHbIX C Wwarom 2.54mMm




Raspberry Pi
Pinout

3v3 Power 5v Power
BCM 2 (Data) 5v Power
BCM 3 (Clock) Ground
BCM 4 (GPcLko) BCM 14 (xp)
i BCM 15 (rxD)
BCM 17 BCM 18 (pwmo)
BCM 27 Ground
BCM 22 BCM 23
3v3 Power BCM 24
BCM 10 (vos) Ground
BCM 9 (miso) BCM 25
BCM 11 (scLk) BCM 8 (ceo)
nd BCM 7 (ce1)

BCM O (EEPROM Data) BCM 1 (EEPROM Clock)
Ground
BCM 6 BCM 12 (pwmo)
BCM 13 (pwm1) Ground
BCM 19 (miso) BCM 16
BCM 26 BCM 20 (vos)

rou BCM 21 (scLk)

12C

LuHa 12C

|

MK 1

(BeayuLnn)

LCD

[segombiir)

Jar4duk

(senomeiit)

Hacel

([eegomeuiit)

I2C - pByHanpaBneHHas LWMHa nepeaayvn AaHHbIX, pa3paboTaHHas ewe B 1980x rogax
KomnaHuen Philips onsa ocywecTBneHns CBA3M Mexay pasHbIM/Y CXeMaMu U1
ycTponcTBamu. lNepenada AaHHbIX ocyLlecTBNAeTca no AsyM nposogaM - SDA (Serial
Data) n SCL (Serial Clock). Ha ogHon Takon AByXNpOBOAHON JIMHUUN CBA3U MOXHO
aepxatb 0o 127 pasnuuHbiX YCTPONCTB 1 MOAyren KoTopble YMelT paboTaTtb C LUMHOW
I2C.

10 kbut/c - 400 kbuTt/c

[MpumeHeHune

Mukpocxema DS1307 - yacbkl peanbHOro BpemMeHu;

Mukpocxema PCF8591 - aHanoroeo<->LudpoBor npeobpasosaTernb (4 aHanoroBbIx
BXoAa, 1 aHanoroBbI BbIXOA);

XKK-ancnneun




|12C. OaTtumka naBnenus, TeMnepaTtypbl 1
BnaxHoctn BME280 npounssoacTBa Bosch Sensortec

Raspberry Pi B+ J8 Header

Pini# NAME NAME Pin#

01 3.3v DC Power 5O DC Power5v 02

03 GPI002 (SDA1 , 12C) &) DC Power 5v 04

05 GPI003 (SCL1, I12C) ) | Ground 06

07 GPIQ04 (GPIO _GCLK) D)(©O) (TXD0) GPIO14 08

09 Ground e O (RXDO) GPIO15 10

11 GPIO17 (GPIO_G 0 O (GPIO_GENT1) GPIO18 12

13 GPI027 (GPIO ole Ground 14

AN 15 GPIO22 (GPIO G . . (GPIO_GEN4)GPIO23 16

IANST S 17 3.3v DC Power D O (GPIO_GENS5) GPIO24 18
N O C =

IQ < '2 19 GPIO10 (SPI_MOSI) 0 C Ground 20

] a 21 GPIO09 (SPI_ MISO) 0O (GPIO_GEN6) GPIO25 22

Oezﬁdue/]ua 23 GPIO11 (SPI_CLK) OO (SPI_CEO_N) GPIO08 24

=g ‘\ 25 Ground 5 O (SPI_CE1_N)GPIOO7 26

\\g/ 27 ID_SD (12C ID EEPROM) |MOMOM (12C ID EEPROM) ID_SC 28

29 GPIO0S ole Ground 30

31 GPIO06 ole GPIO12 32

33 GPIO13 ole Ground 34

35 GPIO19 0) O GPIO16 36

37 GP1026 ole GPIO20 38

39 Ground D) O GPIO21 40




UART

Raspberry Pi
Pinout com-nopTt

3v3 Power 5v Power RS_2 3 2

BCM 2 (spa) Sv Power
BCM 3 (scy Ground
BCM 4 (GrcLko) BCM 14 (1D / Transmit)

BCM 15 (200 Receie MprmMepbl NPUMEHEHUS:

BCM 17 BCM 18 (pwmo)

BoM 27 sl nogknoyeHne moayna bluetooth
A e TepMUHarnbHas CBA3b C KOMMNbOTEPOM

3v3 Power BCM 24
BCM 10 (vos) Ground
BCM 9 miso) BCM 25
BCM 11 (scL) BCM 8 (ceo)

( i BCM 7 (ce1)
BCM 0 (p_sp) BCM 1 (p_sc)
BCM 5 Ground
BCM 6 BCM 12 (pwmo)
BCM 13 (pwm1) Ground

BCM 19 miso) BCM 16
BCM 26 BCM 20 (vosi
(¢ | BCM 21 (scLk)




“. Raspberry Pi
Pinout

3v3 Power 5v Power

BCM 2 (spa) 5v Power

BCM 3 (scy Ground

BCM 4 (GPcLko) BCM 14 (xp)
Ground BCM 15 (rRxp)
BCM 17 (spi1 ce1) BCM 18 (spi1 CEO)
BCM 27 Ground

BCM 22 BCM 23

3v3 Power BCM 24

BCM 10 (spio Mosi) Ground

BCM 9 (spio Miso) BCM 25

BCM 11 (spio scLk BCM 8 (spio ceo)
Ground BCM 7 (spio ce1)
BCM O (p_sp) BCM 1 (p_so)
BCM 5 Ground

BCM 6 BCM 12 (pwmo)
BCM 13 (pwm1) Ground

BCM 19 (spi1 Miso) BCM 16 (spi1 cE2)
BCM 26 BCM 20 (spi1 mosi
Ground BCM 21 (spi1 scLk)

SPI

SPI (aHrn. Serial Peripheral Interface, SPI bus — nocnegoatenbHbI nepudepUnHbIn
nHTepdenc, wmnHa SPI) — nocnegoBaTenbHbI CUHXPOHHBIN CTaHAAPT Nepefayn OaHHbIX B
pexume NorHoro Aynnekca, npeaHasHadYeHHbIn Ans obecnevyeHns NpocToro U HeJopororo
BbICOKOCKOPOCTHOMO COMPSHKEHMS MUKPOKOHTPONNepoB 1 nepudepumn. SPI Takke nHorga
Ha3bIBalOT YETLIPEXNPOBOAHBIM (aHm. four-wire) nHTepdencom.

SCLK

SPI MOSI
Master MISO «
SS

SCLK

MOSI SPI
MISO Slave
SS

SCLK
MOSI SPI

MISO  Slave

—_—
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AHanoru Raspberry

Banana Pi BPI-M3
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Raspbian

Raspbian is the Foundation’s official supported operating system. You can install it

with NOOBS or download the image below and follow our installation guide.

Raspbian comes pre-installed with plenty of software for education, programming
and general use. It has Python, Scratch, Sonic Pi, Java, Mathematica and more.

The Raspbian with Desktop image contained in the ZIP archive is over 4GB in size,
which means that these archives use features which are not supported by older
unzip tools on some platforms. If you find that the download appears to be corrupt
or the file is not unzipping correctly, please try using 7Zip (Windows) or The
Unarchiver (Macintosh). Both are free of charge and have been tested to unzip the
image correctly.

RASPBIAN STRETCH WITH RASPBIAN STRETCH LITE

DESKTOP Minimal image based on Debian Stretch

Image with desktop based on Debian Stretch Version: November 2017
@ Version: November 2017 ‘ Q ’ Release date: 2017-11-29

Release date: 2017-11-29 Kernel version: 4.9

Kernel version: 4.9 Release notes: Link

Release notes: Link
[® Download Torrent | & Download ZIP
[ Download Torrent | {& Download ZIP
SHA-256: €942b70072f2e83c446b9de6£202eb8£9692c06e7d92c343361340¢

SHA-256: 64c4103316efe2a85fd2814£2af16313abac7d4ad68e3d95ae6709e C016€0CIE



raspberry-gpio-python

Importing the module

try:
import RPi.GPIO as GPIO
except RuntimeError:
print("Error importing RPi.GPIO! This is probably because you need superuser privileges. You can
achieve this by using 'sudo' to run your script")

Pin numbering

GPIO.setmode(GPIO.BOARD) mode = GPIO.getmode()
# or
GPIO.setmode(GPIO.BCM)




Channels

Warnings Outout
GPIO.setwarnings(False) u pu
To set the output state of a GPIO pin:
Setup up d Channel GPIO.output(channel, state)
GPIO.setup(channel, GPIO.IN) State can be
GPIO.setup(channel, GPIO.0OUT)
GPIO.setup(channel, GPIO.OUT, initial=GPIO.HIGH) 0/ GPIO.LOW / False or 1 / GPIO.HIGH / True.
chan_list = [11,12] # add as many channels as you want! Output to Several
# you can tuples instead i.e.:
# chan_list = (11,12)
GPIO.setup(chan_list, GPIO.OUT) Channels
chan_list = [11,12] # also
works with tuples
InPUt GPIO.output(chan_list, GPIO.LOW) #
To read the value of a GPIO pin: sets all to GPIO.LOW
GPIO|nput(Channe|) GPIOOUtpUt(Chan_“St, (GPIOHIGH,
GPIO.LOW)) # sets first HIGH and second
This will return either 0 / GPIO.LOW / False or Low
1/ GPIO.HIGH / True.




Cleanup

GPIO.cleanup(channel)
GPIO.cleanup( (channell, channel2) )
GPIO.cleanup( [channell, channel2] )

import atexit ateXit

def cleanup():
GPIO.cleanup()
print("Cleaning up!!")

atexit.register(func|, args[, kwargs]])

AoGaBnsieT QYHKUMIO B Hayano crnvcka (YHKLUUKU, KoTopble

atexit.register(cleanup) AOIKHbI BbI3blBaTLCS Nepes BbIXOAOM M3 NPorpaMmbl




Inputs

Pull up / Pull down resistors

PULLUP

# or
GPIO.setup(channel, GPIO.IN, pull_up_down=GPIO.PUD_DOWN)

GPIO.setup(channel, GPIO.IN, pull_up_down=GPIO.PUD_UP) I]

CHUMOK B onpeaeneHHbIi MOMEHT

Vee
if GPIO.input(channel): T
print('Input was HIGH')
else: |]Open

print('Input was LOW")

Nnn umkn:

PULLDOWN

(this assumes that pressing the button changes the input from LOW to
HIGH) —
while GPIO.input(channel) == GPIO.LOW:

time.sleep(0.01) # wait 10 ms to give CPU chance to do other things

PULLUP

GND =0V

Closed

PULLDOWN




Interrupts and Edge detection!

LOW -> HIGH = rising edge
HIGH -> LOW = falling edge

wait_for_edge() function

Inputs. Kak onpawmBaTb NpaBuIbHO?

GPIO.RISING
__, GPIO.FALLING

GPIO.wait_for_edge(channel, GPIO.RISING) bnoknposka nporpaMmpi!!!

# wait for up to 5 seconds for a rising edge (timeout is in milliseconds)
channel = GPIO.wait_for_edge(channel, GPIO_RISING, timeout=5000)
if channel is None:

print('Timeout occurred")

else:
print('Edge detected on channel', channel)

event_detected() function

GPIO.add_event_detect(channel, GPIO.RISING) # add rising edge detectic .

o o o) Remove event detection

do_something()

if GPIO.event_detected(channel):
print('Button pressed")

GPI0.BOTH

GPIO.remove_event_detect(channel)




Threaded callbacks

def my_callback(channel):
print('This is a edge event callback function!")
print('Edge detected on channel %s'%channel)
print('This is run in a different thread to your main program')

GPIO.add_event_detect(channel, GPIO.RISING, callback=my_callback) # add rising edge detection on
a channel
...the rest of your program...

def my_callback_one(channel):
print('Callback one")

def my_callback_two(channel):
print('Callback two")

GPIO.add_event_detect(channel, GPIO.RISING)
GPIO.add_event_callback(channel, my_callback_one)
GPIO.add_event_callback(channel, my_callback_two)




Switch debounce (wymMonogasutenb)

You may notice that the callbacks are called more than once for each button press. This is as a result of
what is known as 'switch bounce'. There are two ways of dealing with switch bounce:

e add a 0.1uF capacitor across your switch.

e software debouncing

e acombination of both

To debounce using software, add the bouncetime= parameter to a function where you specify a callback
function. Bouncetime should be specified in milliseconds. For example:

# add rising edge detection on a channel, ignoring further edges for 200ms for switch bounce handling
GPIO.add_event_detect(channel, GPIO.RISING, callback=my_callback, bouncetime=200)

or
GPIO.add_event_callback(channel, my_callback, bouncetime=200)




[1lpnMep, Ha Input

# coding: utf-8 def ir_sensor_hc_sr501(channel): #power 5v

if GPIO.event_detected(channel):
import RPi.GPIO as GPIO print(str(datetime.datetime.now()), ' 3adukcuposaHo
import time, datetime aBuxeHve! ")

import atexit

import lab_work_3_telegram GPIO.add_event_detect(19, GPIO.RISING, callback=mic_fc_04,
bouncetime=100) # add rising edge detection on a channel
def cleanup(): GPIO.add_event_detect (20, GPIO.RISING,
GPIO.cleanup() callback=ir_sensor_hc_sr501, bouncetime=100)

print('Cleaning up!!'")

atexit.register(cleanup) while True:
time.sleep(10)

GPIO.setmode(GPIO.BCM)

GPIO.setwarnings(False)

GPIO.setup(19,GPI0.IN)

GPIO.setup(26,GPI0.IN)

def mic_fc_04(channel): #power 3.3v
if GPIO.event_detected(channel):
print(str(datetime.datetime.now()),

llym B nomeweHumn!")




GPIO Outputs

1. First set up RPi.GPIO

import RPi.GPIO as GPIO
GPIO.setmode(GPIO.BOARD)
GPIO.setup(12, GPIO.OUT)

2. To set an output high:
GPIO.output(12, GPIO.HIGH)
# or
GPIO.output(12, 1)
# or
GPIO.output(12, True)

3. To set an output low:
GPIO.output(12, GPIO.LOW)
# or

GPIO.output(12, 0)

# or

GPIO.output(12, False)

4. To output to several channels at the same time:
chan_list = (11,12)

GPIO.output(chan_list, GPIO.LOW) # all LOW
GPIO.output(chan_list, (GPIO.HIGH,GPIO.LOW)) # first
LOW, second HIGH

5. Clean up at the end of your program
GPIO.cleanup()

Note that you can read the current state of a channel set
up as an output using the input() function. For example to

toggle an output:
GPIO.output(12, not GPIO.input(12))




PWM

LLnpoTHo-nmnynbcHas mogynsauma (LUMM, anrn. pulse-width modulation (PWM)) — npouecc
ynpaBneHnsi MOLLHOCTLI0, MOABOANUMOWM K Harpy3ke, MyTEM N3MEHEHNSA CKBaXKHOCTM MMMYIbCOB, NPU

9

()ﬁ'rHOMAaCIOIe. LUMPOTHO-MMI'IYJ'II:CHaSi Moaynauusa

noct : 3anonuenune 0% (=0B)

10 | [ ]
3anonHexnue 25% (~1.25B)

s .

>‘ 0 3.anom|etl|ue 50%. (NZ.SB) ‘

o guEpEpEpEp
3anonHenune 75% (~3.75B)

15 | , | . . u
U uudu
15 3anonHenune 100% (=5B)

0 5 10 15 (ms) 20 ’ ‘

OcHoBHoM npunymHon npumMmeHeHust LLIMM sBnsieTca ctpemneHne kK nosbiweHunto KN4 npu
MOCTPOEHUN BTOPUYHBIX UCTOYHUKOB MUTAHUS 3NEKTPOHHOW annapaTtypbl 1 B Apyrux y3nax,
Hanpumep, LUNM ncnonbayeTcs ans perynmpoBku apkocty noaceseTkn LCD-MoHUTOpOB n
avcnnees B TenedoHax, KMNK u T.n..




Using PWM in RPi.GPIO

To create a PWM instance:
p = GPIO.PWM(channel, frequency)

To start PWM:
p.start(dc) # where dc is the duty cycle (0.0 <= dc <= 100.0)

To change the frequency:
p.ChangeFrequency(freq) # where freq is the new frequency in Hz

To change the duty cycle:
p.ChangeDutyCycle(dc) # where 0.0 <= dc <= 100.0

To stop PWM:
p.stop()

An example to blink an LED once every two

seconds:

import RPi.GPIO as GPIO
GPIO.setmode(GPIO.BOARD)
GPIO.setup(12, GPIO.OUT)

p = GPIO.PWM(12, 0.5)

p.start(1)

input('Press return to stop:') # use raw_input
for Python 2

p.stop()
GPIO.cleanup()




Using PWM in RPi.GPIO

An example to brighten/dim an LED:
import time

import RPi.GPIO as GPIO
GPIO.setmode(GPIO.BOARD)
GPIO.setup(12, GPIO.OUT)

p = GPIO.PWM(12, 50) # channel=12 frequency=50Hz
p.start(0)
try:
while 1:
for dc in range(0, 101, 5):
p.ChangeDutyCycle(dc)
time.sleep(0.1)
for dc in range(100, -1, -5):
p.ChangeDutyCycle(dc)
time.sleep(0.1)
except KeyboardInterrupt:
pass

p.stop()
GPIO.cleanup()




Checking function of GPIO channels

gpio_function(channel)

Shows the function of a GPIO channel.

For example:
import RPi.GPIO as GPIO

GPIO.setmode(GPIO.BOARD)
func = GPIO.gpio_function(pin)

will return a value from:
GPIO.IN, GPIO.OUT, GPIO.SPI, GPIO.12C, GPIO.HARD_PWM, GPIO.SERIAL, GPIO.UNKNOWN




