NAS

EliBRE8REAE

Nagasaki Institute of Applied Science

tHd1AFF = AT LDEE

oNE
20211216

20230206 :
20231212 :
20231219 :
20240110 :

: OSDA >R b—)LF5iEZE#. Python2—3(CEE

A7 > MMIDWT, BERICDWVT, ARNICDWVWTES
RF - UODEUEX

Pi OStzw ~J7v JTEIHDEE Z BN

P ANANINEN oD =Sl



S, _ BHAHS A5 AOBIE

IEDER[EFHEROHIEICHWNTIE, NEEYroOTJOtzyBZAL
DHANER

KZEERT(IRaspberry Pi (SANU —){1)EMFEN3B/NEIEd—
FEBAWNT., TOYRRERTE. JOJ S0 DFE. CNzERAVZHITE
(CEDBOCET. MBAAHFSZ AT LADERZE(CEITD

NE(FIE)

5—I[B]H: Raspberry Pibtzwv 7w, OSDA > X h—JL
B_EH: I 90FWA, JOJSLZENTHD

£=[0H: LEDZRITUTHD. A1V FZimHED THD
SMUoE: HEOEREEZHH L THD

LR— b

0 B—EB~F=EREFFE - BEZIT> C./— MCTRECHKS

0 w=ELRN—bELUT. EEZERM L Youtube (C7Y T O—RT S

O O O O



A S AT LDEEE

Raspberry Pi 2 3

o Raspberry Pi (I{FRP)(&. -3 XDRaspberry Pi Foundation/'
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0 HIX(FRP2TI(ECPUICQuad-core ARM Cortex-A7. 1 GBDOXTEJ,

Ethernet KTUPUSB2.0/Rk— hZ{f|X. Linuxh'/d EdDOperating
SystemZzESTE D EHE]EE
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Raspberry Pi2dD AR w 27115
.®Rospberrg Pi

Raspberry Pi 2, Model B

Product Name

Product Description

Specifications
Chip

Core architecture
CPU

GPU

Memory
Operating System
Dimensions
Power

Connectors:
Ethernet
Video Output

Audio Output
use
GPIO Connector

Camera Connector
JTAG
Display Connector

Memory Card Slot

Raspberry Pi 2, Model B

The Raspberry Pi 2 delivers 6 times the processing capacity of previous
models. This second generation Raspberry Pl has an upgraded Broadcom
BCM2836 processor, which is a powerful ARM Cortex-A7 based quad-core
processor that runs at 900MHz. The board also features an increase in
memory capacity to 1Gbyte.

Broadcom BCM2836 SoC

Quad-core ARM Cortex-A7

900 MHz

Dual Core VidecCore IV® Multimedia Co-Processor

Provides Open GL ES 2.0, hardware-accelerated OpenVG, and 1080p30
H.264 high-profile decode

Capable of 1Gpixel/s. 1.5Gtexel/s or 24GFLOPs with texture filtering and
DMA infrastructure

1GB LPDDR2

Boots from Micro SD card, running a version of the Linux operating system
85x 56 x 17mm

Micro USB socket 5V, 2A

10/100 BaseT Ethermnet socket
HDMI (rev 1.3 & 1.4)

3.5mm jack, HDMI

4 x USB 2.0 Connector

40-pin 2.54 mm (100 mil) expansion header: 2x20 strip

Providing 27 GPIO pins as well as +3.3 V, +5 V and GND supply lines
15-pin MIPI Camera Serial Interface (CSI-2)

Not populated

Display Serial Interface (DSI) 15 way flat flex cable connector

with two data lanes and a clock lane

Micro SDIO

$0HAH > AT LOETE
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' Raspberry Pi

]

0 S5O TROR—2%FL
https://www.raspberrypi.com/software Raspberry Pi 0S

Your Raspberry Pi needs an operating
system to work. This is it. Raspberry Pi
0S (previously called Raspbian) is our —

o~
official supported operating system. o TR O

o Download for Windows =2 w2

Install Raspberry Pi 0S using
Raspberry Pilmager %

Raspberry Pi Imager is the guick and easy Raspberry Pi

9“ |j ~ D I< én 7:_ 113 X X X 144 way to install Raspberry Pi 0S and other
D / - I I I l a g e r [] ] [] exe operating systems to a microSD card, ready
to use with your Raspberry Pi. Watch our
45-second video to learn how to install an
3 | oy | I —/,— operating system using Raspberry Pi
A\
y I Imager.

Download and install Raspberry Pi Imager to
a computer with an SD card reader. Put the
SD card you'll use with your Raspberry Pi
into the reader and run Raspberry Pi Imgfier.

0 BEEERE F EET —

Download for Ubuntu for x86

To install on Raspberry Pi 0S. type

sudo apt install rpi-imager

in a Terminal window.

0 A2AM=5—HEEIUZSRDASA R


https://www.raspberrypi.com/software/

OS> X h—JLFIR(2) -

0 FEEDHEME CE1 A M=)LZERU. Run raspberry Pi Imager(C
FIWVIZAND

Welcome to Raspberry Pi Imager

Completing Raspberry Pi Imager
Setup

Setup

Setup will guide you through the installation of Raspberry Pi

Raspberry Pi Imager has been installed on your computer.
Imager.

Click Finish to close Setup.
It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your

computer. [ Run Raspberry Pi Imager

Click Install to start the installation.

Install Cancel Finish

L, y
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o [Raspberry PiZ-/\1X] :{ELzWWT )4 A& EIRT D, 20r3%ZiER
o [0Sz#EIR] : Raspberry Pi OS (32-bit)ZiER
o [AbL—2ZFIR]  JA—<Ywv bUIESDZEIR

¥, Raspberry Pi Imager v1.83

' Raspberry Pi

Raspberry PiT/T1 A 0s ARL—F

Rhaspberry PiT/T4 2

Raspberry Pi 4
Models B, 400, and Compute Modules 4, 4S

& Raspberry Pi Zero 2 W
The Raspberry Pi Zero 2W

0s X

Raspberry Pi OS (Legacy, 32-bit)

A port of Debian Bullseye with security updates and desktop environment
‘ (Recommended)

Y- B 2023-12-05

42B—2ybhpbpdow0—F - 09 GB

Raspberry Pi 0S (other)
1 Other Raspberry Pi 0S based images

Raspberry Pi 3 Other general-purpose 0S
Models B, A+, B+, and Compute Module 3, 3+ E . )
= (Other general-purpose operating systems

Raspberry Pi 2 @ Media player 0S >
Model B Media player operating systems
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Ny TT7v T3 [REZRET D] ZEIRT D,

#, Raspberry Pi Imager v1.8.3

' Raspberry Pi

Raspberry PiT/){ 2

- O X ®, Raspberry Pi Imagerv1.8.3 - O X

Use OS customization?
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0 OSHIIB BB E. Microsoft Windows MU EIEI A IRND

o ULHMUCHNIEMicrosoft Windows &N TEIRDED T, X-Window
AT ALAEFEINDBDEDTHD

0 —EDAZ 1 —RREZARUTHD
BC2 vy NI DOEESERESLCD
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O Linux(CBEWTIE. GUIEHDINERNIRIREIFEAEINVY RS1>
TITD
0 BE_ LANCHD 7 IS LXTerminalzZBWT. > THD
0 DIJTCTREBZUGHAS, BITFTOONY RICDODWVWTERZITDZE
o cat, cd, cp, less, Is, mv, pwd, rm, cmp, df, du, mkdir, rmdir, ps,
kill, top, sudo
0 S, JOJSAZENTHSRZHIHITIAEZEZEIN. TJOTS A
BE" T3 "ZHANTEL
O UTFOIFTA4IDENTERVNDT, REIETICEBE/IBDCE
0 nano, vi, emacs, leafpad (ELXZ1 —MS5EEXRDIED)
O RPICIEFFRARTOTSZITHENY—ILAAAD TS
O scratch IRETWEA THD Z ENDEISD



HHAHS T LOBRE
24

\/

{) User &)\—=w =

O LXTerminallCONX> RZITBIAD

0 BONHEHTHINDEZEIY> K whoami
0 root R CTDETT

0 sudo ON> R#

0o FIw: sudo whoami

O EDOXDICEfbLUIEh=EENSDD, root&(F?

0 BERBCHERY T DT 7L repository 75 . superuser ¥R T >
AB=ILIS

o f§: sudo apt install emacs

o (RP1> X h—=J)LiBE# (L. ZFERIIC sudo apt update & sudo apt
upgrade H'HE)
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LXTerminal

0 XTerminalzfW\WTCTOY > RZFTEIAD
O python3 -v&EITEIAFHRENHD D (Python 3.X.X) DOZMWHERIT D
O ADCLWBHODOHRTY,

O HERUESTEDOEESHNTIOTVS I IZITD
0 XZ1—07JOJ5=>2M5. [Thonny Python IDE] ZR<
O 15 A CETTOTVSZITINTES

0o BUL<LKIEnano, vi, emacs, leafpad (ELXAZ1 —W5EERDE
D)Y=FERLTCTOIS=>0%175,
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0 CE:8. CEEBOIRE(C++. C#). Arduino IDE(C++X—XDE:E)
0 CODOFEECHEHITDIEEE

o Python

0 CEEL(FE. ESSELRDTESZTHNERD,

EIIIII

o Ffz. BUSARY=)\AMBMEDONYr I R—RELUT
o Raspberry Pi PICO
0 =58 : Micro python
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0 FOXSBRITIOVSLZEVWTEBRITUTCHELD
——— #@OX RO b, CEETOD // EAUL OXD MRLEND

# hello.py

A

print ("Hello, world®)
File Edit Shell Debug Options Window Help

Python 2.7.12 (default, Nov 19 2016, 06:48:10)

[GCC 5.4.0 20160609] on Llinux2
Type "copyright", "credits" or "license()" for mor

D qimﬁl e
— = == N ——======= RESTART: /home; * hello.py - /home/ken/Drc
d IT{QTJ:EE%Eb\tt_j :S}-m Hortd Eile Edit Format Run Optic
(}}KEE?(J .py> ¥ hello.py
"Hello World'

s/,

0 >T)LCRZZELT
o python T—JUTJ71)L%&
o Flla2
o Python shell T3 idle S&5EHCE
0 idle L THREETEIEE

Python shell TDZEITHI
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0 home directory & (3ah
o A2)I\ASEA2A-TUAIDENEEN. Python (FEESDEEH
0 shell &(EAIH. EDQOKXKDSRRIEHEDEDNH HBDIH
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0 wRYJDOT—)L: LED ZEB 8D
0 LEDZWSERDDRCHIC, WDhoodOdS LA Z Uo>MDEBELXLD

(# testl.py )

npen = 10 o print) TODOFDEEHNTKRETND,
hello = ("Hello, world®) o print(*") TODFD"" THEFENLX
print (npen) ?5”73\%7.!?3*15

print (hello)

print ("I have", npen, "pens.)

\. J/

ZEDERHI

O testl.pyZEITURESICEDKDICRRESNIENZHER T D
0 ¥(Cnpen&helloz K<WERIT D&
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O 7’(77 D53 Jba‘/"Laj'
O COBECTHEHAIBDSATISUETEED2 D, HERIGEE. AXNTE

b”t“/]’ \//—I_i_ I\a_éo
o0 import RPi.GPIO as GPIO —=GPIO(ALEANENZFSDICHE

o from time import sleep  —SleepZ{ESD(CHE

C=:E Cld#include <stdio.h>t#include “BELTeAY S WDKK SIC

O E.m:u

u}baj‘L/u_C A <

| | import RPi.GPIO as GPIO

" #include <stdio.h>
from time import sleep

QLI

QLI

CEZEThH Python T4

O E}Eua‘/"ﬁ@: & C. u}ua‘/"L/UT 74’7 - @Up%(j:{ﬁﬁﬁt%éo
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O PythonT(E, 41>F7 > hZE'AXDCETCEALTOY T EHRL THUIE
Z1T15. €Dz, BUARDT Ow D (IIBEZERIZ D,
INTLTE,

| QuEEFEITEND COABUEN B
(LF (A1) A (if I%’#Yl‘/ A
&_ﬂﬂl JULEE 1
| SLEED; R UBED)
Yelse if(ZfF32){ else if(FfF32):
QL3 ; QLEE3
telse{ else:
UBETR UBL
}
J&@S; ) kﬂfES )
CEEThh Python T4

0 CEEBTIE{}THMONTWLWIEHERNFZMHARDEHE, PythonTIIFCEEZ €
ARBDCETIDOAEBOT O o ELTIRNDNS

0 FITESEHFOATICKDAENZEDDI N, IS (IR ICFT TN TR
DT. FFECHhh 59 EITEND



A S AT LDEEE

' Python‘C‘@j 03=273 39

O OXZ BRI MMIDNT
o CEEBTE [//1 1/**/] TOAAXAZ PO RUIZ

o PythonC(& [#1 [*" “""] TOAXZ PO KTD
g h (4—FHTAAS RTINS
[/ AT AR NV ITRITD #ALIE1
/ /80321
/* BEITOAA NI RIS
BEITIA MO RIS QLIE 2
QLIED ; QL3
MEE 3; urrun
*/
\ _J \ _J

CEZEThH Python T4
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|
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\/

0 pythontT0Y

0 MFDERRICDWLWT

g h (4—FHTAAS RTINS
/TR AT RTD #ALI81
/ /903E1 ;
/* BEUTIAA RO RTD
BEITIAA KT OIS JUBLEY)
QLD ; QL3E3
Mi@ 3; urmun
*/
\ _/ \ _/

CEZEThH Python T4
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O try,except—=>tryX CHIFEN IR ZEITL. B9 E STz & & (Cescept

(CEMNTZAEZEITI B

o B2 BEREStryOUIBZEEITL. F—HMRSNZES(SAE3ORNT

ZRITID

rtry :
QIR 1
QIR

except:
QLIE3

.

J

0 while=>&4hNETE ?:'Tn_CL\%FBﬁ IR 7ZEEDIRT

51

‘ while True:
QLIE1
QLI

BLEE

.

15113

! try:
UBE]
QNIE2

QL3

.

except KeyboardInterrupt:

512

0 F3(EwhileNIEDR. EfTSNEELT

Do

0 whileDAIBZIRIT Tz & S DHUIES

MEITEND
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0 ROZDDOTOT S LADEEDEWNEZHERT D E

/# test2.py A /# test3.py A
from time import sleep from time import sleep
try: while True:
while True: print("Hello")
print("Hello") sleep( 1.0 )
sleep( 1.0 ) print("World")
print("World") sleep( 1.0 )

sleep( 1.0 )
print "Interrupted, quitting."
except KeyboardInterrupt:
print "Interrupted, quitting."
pass

\. J J
0 ATEDEL SR —T 1 2T ERDN?

0 Fle. EEEOED(ICFIDEIT—HED. IT5—X=ERL., T5—H
IRWKDICIBIET B &




RP @ GPIO

Raspberry Pi2 GPIO Header

NAME

3.3v DC Power

GPIO02 (SDA1 , I’C)

GPIO03 (SCL1 , I*)C)

GPIO04 (GPIO_GCLK)

Ground

GPIO17 (GPIO_GENQO)

GPIO27 (GPIO_GEN2)

GPI1022 (GPIO_GENS3)

3.3v DC Power

GPIO10 (SPI_MOSI)

GPIO09 (SPI_MISO)

GPIO11 (SPI_CLK)

Ground

ID_SD (I*C ID EEPROM)

GPIO0S

GPIO0B

GPIO13

GPIO19

GPIO26

Ground

(O)

...0.0@..O.......O..

NAME

DC Power S5v

DC Power 5v

Ground

(TXDO0) GPIO14

(RXDO) GPIO15

(GPIO_GEN1) GPIO18

Ground

(GPIO_GEN4) GPIO23

(GPIO_GENS) GPIO24

Ground

(GPIO_GENS6) GPIO25

(SPI_CEO_N) GPIO08

(SPI_CE1_N) GPIO07

(I’C ID EEPROM) ID_SC

Ground

GPIO12

Ground

GPIO16

GPIO20

GPIO21

#HHAF S AT LDEEE

36

o EXICIFEEINSD D
o DC Power—&EiR
GPIO—> AHI/R—
Ground—=2J 5> R
T DB —>4FTE DIEEE
o GPIO
0o A A LS DESFR
general purpose
input/output

d—Y—-NHIETE DAL

O O 0O
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#HHAF S AT LDEEE

Raspberry Pi2 GPIO Header

NAME

3.3v DC Power

GPIO02 (SDA1 , I’C)

GPIO03 (SCL1 , I*)C)

GPIO04 (GPIO_GCLK)

Ground

GPIO17 (GPIO_GENO)

GPIO27 (GPIO_GEN2)

GPI022 (GPIO_GENS3)

3.3v DC Power

GPIO10 (SPI_MOSI)

GPIO09 (SPI_MISO)

GPIO11 (SPI_CLK)

Ground

ID_SD (I°C ID EEPROM)

GPIO0S

GPIO06

GPIO13

GPIO19

GPIO26

Ground

......@.............

Q.....@.....O.Q.Q..Q

NAME

37

DC Power 5v

DC Power S5v

Ground

(TXDO) GPIO14

(RXDO) GPIO15

(GPIO_GEN1) GPIO18

Ground

(GPIO_GEN4) GPIO23

(GPIO_GENS) GPIO24

Ground

(GPIO_GEN6) GPIO25

(SPI_CEO_N) GPIO08

(SPI_CE1_N) GPIO07

(I’C ID EEPROM) ID_SC

Ground

GPIO12

Ground

GPIO16

GPIO20

GPIO21
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0 MEd3BRICHIFEND D

DC Power 5V [2,4] &3 BIRDEAER -900 mA
DC Power 3.3V [1,17]&5t 100 mATRE

GPIO 1&X&ZD: 8 mA

GPIO &5&t: 50 mA

0 EFEOERZETSRIVVGEEULL(E. >3 — MREZESISkRIUITHZE.
WiE 9 DENH DD

o GPIO (ijElU?A_Cljj(IN) HAOUT) =) DE X B]ge
o HAOICty fUE GPIOE> ETZE DR E?
0 T IJA)LMZEIN (T2 TLWD, rtE?
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O LXTerminalZzlHE FeeD N> R AL TLIL
O sudo apt-get install libi2c-dev

O sudo apt-get install git-core

O git clone git://git.drogon.net/wiringPi
O cd wiringPi

o ./build

O sudo &(3Farh ?
0 whoami Y > RZITEIAATHD. EDXDIRELNHD DN ?
O whoami
O sudo whoami

O cd (FIR(CZ= LTzDh ?
o ~$—>~WiringPi $ (CZDDZAMa&d D Tzdh
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watch —n 1 gpio readall TFxw/r]g¢ watch TEEfR U CTH < &fEF
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o watch -n 1 gpio readall TEMEZRIEH'S idle £ET. TDOKDICELT

9D

( .
# gpiotest.py

import RPi.GPIO as GPIO
GPIO.setmode(GPIO.BCM)

C DB (CZIEN B 5 1OND

GPIO.setup(21,GPIO.O0UT)

#EFVW OS5 LTEL

GPIO.cleanup()
€ A

_/

import X & GPIO.setmode M5 U (.

HFEURRVDLDIFED

—— D cleanup TIANTCItlc

R3
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o BHEDE>ZE)I\A(CTB:
GPIO.output(E > &S, GPIO.HIGH)

O JFEDOE>ZO—-(CTS:
GPIO.output(E> &S, GPIO.LOW)
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o watch -n 1 gpio readall TEHfFZRIANS idle ET. FTOKDICELT

IDL...

(" . )
# gplotest.py
import RPi.GPIO as GPIO
GPIO.setmode(GPIO.BCM)
GPIO.setup(21, GPIO.IN)
#EEWIJOUSL%EEL
GPIO.cleanup()

N y

v
—— C @ cleanup TINTCICICRERD HA(OUTPUT)ERIUKDICERTET D

import X & GPIO.setmode M5 U (.
HBFRUBRWVDIDIRED
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() AhERT RA(VFAHDHIZ 1s

o E>E—RADTINTYITEULTED

GPIO.setup(E >&=,GPIO.IN,pull_up_down=GPIO.PUD_DOWN)
o ES>E—RADTINASDTELTEDS

GPIO.setup(E> &%, GPIO.IN, pull_up_down=GPIO.PUD_UP)

S>TIVFY T ETINA I TANITRREUTWB S EZHERT D&

O $FEDE > DIREEZFMHAD (EIF1,0THNED>TLB)
GPIO.input(E> &=

0 FEFTUCHERIDICE
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0 CNFTOEBMOZEHLUT, BUFZ175
0 FEDE>DLANIEZZESE TCTERZHRT D
0 FTAY—ETLY BR—RZERTD
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0 HIGH K5®D GPIO mENEEZE E(C. LEDZERKT 9 Doligzasst. &
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0 def, for IREDERDEZERET D&, BEGENRSIRODAS A K

/i# func.py R
from time import sleep
def printDataNtimes( data, n ):
for 1 in range(n):
print (data)
try:
while True:
printDataNtimes( "Hello", 2 )
sleep( 1.0 )
printDataNtimes( "World", 2 )
sleep( 1.0 )
except KeyboardInterrupt:
print ("Interrupted, quitting.®)
pass
- /
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/# func.py ) 0 def->RAZZzEELTL\D

O Print(B%)times—E£8%4
o (data, n )—5[#&

from time import sleep

def printDataNtimes( data, n ):
for 1 in range(n):

print (data) 0 forX
try: o for X in renge(Y):
while True: TRFE — = T F = 5
printDataNtimes( "Hello", 2 ) DRBXICY FTOHFERD
sleep( 1.0 ) RURATD
printDataNtimes( "World", 2 )
sleep( 1.0 )
except KeyboardInterrupt: 0 UEZBERIT. EDOLDICH
print ("Interrupted, quitting.®) b\tb\éb\€¥?f%§%ttt$§b
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