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ChEat 20| et=H2| mtolo] fHd3 ZEO MIE A= 70|28 HESYAR.

Az o] #Aojg2| LIHX| otF2 PC of RMzH ZEO AZASHYAIQ. J2[1 O/F Ha ALX|E A
FHAIR. 0| ot 2 7|Eef et=H|2| mo|= =H|7t Bt E[AS L CH

O[X| PC Off 2f=Hj2| mo|E R}ALE Nog Z2WS EX|5t0f0F gLCt O] Z2OHoZ F2
VNC (Virtual Network Computing, 7t4 HE3 ZHEE) TZOMES AFETHLCH VNC 2 HERA
AAES Sot0] oF IXOM CHE HAE FH2Z HOSt= O A&st= 7|22 ZELCh X o
ZOF0f| A& Qlonq, 2t=H2| mo|o| RAM 00| = AtESE?| {8 PCOf| O|H TR/ AZEQI0E
AX5t= A YLt

X357} At VNC =2 1240| 0|22 Tiger VNC 2t $fL|Ct. of2fe] 21 A 0f| A Tiger VNC & CIR2EE
=a=1S NS

https://bintray.com/tigervnc/stable/tigervnc/1.3.1
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O] 22 Ade A|FOME= 1.3.1 0| 7ha 2|4 HEJLICE 02 20| Y 7|EE AH8E A|TO| CHE
ZAI Ol JACHH T ™S AFESHME MAESLCH OHE 23 E 28510 CHREE YEL[CL

Downloads

TigerVNC-1.3.1.dmg

sha1l: fdffc4d7dTE2a0b372a1cd 1bd5d 12286308 2d 3be

tigervnc-1.3.1 exe

shal: B51624fa24a5553Tc2a80e20b31d07007d44d

tigervnc-Linux-x86_64-1.3 .1 tar gz
sha1l: 8a4568cd4d185450403cf2b382326f20a807 72104

SXE O of2fet 22 HE FO| LIEILIE & 7 =& MESHA|st D TletL|Ct.

(&l setup - TigervNg

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Tigervig,
then dick Next.

Server configuration:

|:| Register new TigerVMC Server as a system service
|:| Start or restart TigerVNC service

O[X| PC o] IP =& 27g510] ULt 2tof O Z 0| Rz QIHUS AT FR2tH 0] 282z
o
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T
Olsf M QIEIL A1ZO| SHEDE O 0|4 CIE{US ALY
AFBEIAIS BEME 2txuz| molo] YHK|OjS ARSI

= f
PCol 320 RUAZS AN A3t S AHU

YHEO A= ol
8 O|M 7 HIERAS| IP F2F 275 SLILE ChE1t 20| PC 25 otEtel £4 HES3 00|

2 2YSHHEHI A S

|.. |E‘L al o ¥

9 Do "HEYD W BR ME B7|" 2 SIS ST FO| LEEFLLICH 1 HOIA "o 4 @y

[ )
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HES 2 3 54" U5 S MY FUICH

O3 "24 g9 A &M" 50| L}EFEL|CE O] &0f| A "Internet Protocol Version 4(TCP/IPv4)" & M EH
ot = 44 ofo| 22 2SLch
0 22 a9 a2 24 - s B . (|
HENZ [z2
B AHET B

L¥ Realtek PCle GBE Family Contraller

0 92H CHS = ALE(0)

&= hiware Bridge Protocol -
= 0as 012 AHER

B Microsoft HEY IS TR 2 T2H 28 =
& |mternet Pratocaol Yersion B (TCP/PYE)

Y |ntcrmet Protocol v on 4 (TCPAP W)

i Link- Layer Topology Dlscovery Mapper I/O Diriwer

m

SR EEE

&2
H& YEE == E{EELLJJ I2EE JI2HD =9 EX
%I- ZcESE ok S22 UEHINM S22 MSEL

it
5
bl
b

8|3 LFEFLE XHOI A CFS T1213F ZH0| "CHS IP A AFR"S MENSIT "IP =A"Z 10.10.10.10 O 2 M X
&t0f ZL|Ch J2|3 MEY OpAT = 255.255.255.0 © 2 A SHL|CH "CFHS DNS MB =4 AR" 2 MEY

51, "7|2 M% DNS MH" = 10.10.10.10 @ 2 A stL|C}.
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U U /\1|/<\)r0|/\1 'Irgr 42 7‘IIUI%"II El.lg% l=|II% LA %ﬁ %ﬂj El.lgqlﬁ
PInternet Protocol Version 4 (TCP/IPv4) 2 -@‘ﬁ-
Ell=ly
HEHIIP ALE 48 JI=5 &G IP 830 IECE 220 S

IP () m .1 .10 .10
MNES OFA 3R 285 25h 255 0
212 HOIERDID):

FHE22 DNS MY - 211(B)
@ [t DME MH 2 AFZ(E)
JI2 ZF DNS MHI(P): .1, 10,10 |
EE DNS MHA)

8% &% 254 241D

s
o
A
b

O|A| HH T oIS F2Yst0l HS DELICH MY B O UH BE B2 Lop TR

—_ =

Hof HESRA 282 Rl ME2 S22 "ANES22 IP A U7|" 2 "AtS 2 2 DNS AMfH A #7|"

£ MetstAlE FUct,

O7IM 2 7|EQ| MU0 7 A1, A=A T #HO|S0| 2t=H|2| m}0|t PC of AZE|O A=X| =2HQlsy
FHUA L. FAHOE ALESH| RIS = et=H|2| mHole] £ EAIZt1~2 2 7t Hadty| 20 2E
FIEO| MYUS 7 ZF 0|S0| 1~2 2 M 7|CHECHIF PC oM YZM O T2 12401 VNC T2 122 Al
A|7{OF &tL|C}.

HFEtSH O| Tiger VNC Viewer OF0| 22 CE2&l8IHLE A2 - BE T2 28 — TigerVNC — Tiger VNC

Viewer £ MEHSIO] VNC viewerE & &liotL|C}.

TigerVNC
_’j License
Listening TigerVNC Viewer
[El Read Me
. TlgeNNC Viewer
ﬂgl Uninstall TigerVNC
VNC Server (Service-Mode)
VNC Server (User-Mode)
USB2.0 Digital microscope
Xilinx Design Tools
s AY
=TV (www.gomtv.com)
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VNC Viewer 7 AMaliz|H Ct2 0 242

0>I-

$O LtEFELICt.

VNC server: |10.10.10.11:0|

‘ Options... ‘ Load... H Save As... 1

‘ About... Cancel ‘ Connect

07| A 10.10.10.11 & PC7} VNCEZ E&} 2t=H||2| I}0|= AlHat & 9l apxH|z| m}o|Q| IP =A0|1

Al
ct=#|2| oto|o] =5 PCOA Ot S =2 BAIZ AKX E 2ot sl 278 H= YL CH
o
[ ]

O s 2F M= 05 MA| YL T 2t B0 [HE o & == Cf

o

off & =

oz
rE

AL
1920x1080
1680x1050
1600x900
1280x720
1024x768
800x600

v|bh|lw | N~ |o X

VNC Viewer 2| 8l &f == PC2| 3| & = H L} of7t 2 A= F MEHSIO] AL&St= A0| ZSLICH o &
Of L ZEH ZLH 3}HO| sjAE T} 1920x1080 O|H 10.10.10.11:2 £ MEHSIO] VNC Viewer Q| At

= 1600x900 M E 2 AFR38l= Z0| Z&L|C}

O|A| "Connect" Ot0| 22 E2/5lH &5 (Password)E ¢ #H35t= &0| LtZ L Ct O 0= "codingkit" & &
=

r‘\."NC authentication
f’ Password:
[IIIIIIIIII ]
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Wastebasket

VNC ¢Z2 2t=H|2| o[ E A 0|20 1 ~ 28 J& 7|Ci2|MCH7F BASHYA|R. Ol 7= 2r=H|2| T}o|
7b 5| REE 0|20 VNC HZES

2 & A7 W2 YU

O ZE =Hl= =&AL OMFH 47 St=H2| oo] S 3 EMS U

YN

= 2t=H[2] Tolof 7|£E, OteA, ZHEHE Y @Zst= Ao oisf dF =2 S 0| A2
ofg{iE Aol ™o HAHLIEF ag Efgﬂf #0| 7|£E, OfRA= 2t=H|2] ;oo USB ZEO

O Y 7|EQ| @ £%X& SELUICL 29H ZLHO B2 SAS0| 227t A0 E0[HA
et=#f2| mto|7r £Eo| gLt Cf £EO| £l Li# Chgif 22 20| EYL|C}
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OfZA ot 7|EE, O

d3cs 2

= HHO
= TOoLCT

MO THY AT NEIOTH 3CQ HIQ A Ok HH IgTE

o2, BUHE HH

=
PC O|lM HH2=2 Bt
A

gebz o 20 i Heze Mo Mg 44 A0| flELIC
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WAV

MO THY AT NEIOTH 3CQ HIQ A Ok HH IgTE

[ 2k=HIZ| =to] 2B HH| 27let 2 Y 7|E =7] 2H ]

2t=H|2] moloM ZHE 2tHE 2t=H|Qt O|2t= 2t=H|2| mHo| 2NN AZEQS 2HYL|CE O
g2f=H|2F MM = 2|20 1 HEES £ JASLLCH 2|54 F 2t=H|2| T}j0| StEQ|0 o XA %l
AYLICE d2fM 2|28 ARESH EAl 202t A O E £ A2 AYLLCHL IE8X (2 25 3A
AYStH A2 YEUCE f2|= 2t=H2| ool § 8%t ZEZ 38Y AOX| 2548 38E A2
Ot 7| M20f 2|sAE HiRIOF StLt St= A2 T oFX| otk & L Ct
pi's X desktap (raspberrypi:s) - TigeryNC = B8] =
LY 1 & § [
Wastebasket
7t et=H[QF 2SMME AT 2, HIESIHO= A4E7| 2Yo| 2t=H|2| mo| S4 27t LT
IS A= Ol HEO| EYLICH AR 2NN AHE HED H|oh AL L O] M HES
20 oy7tX Z2ade AL} 2t=H|2] Dfo|E & = Q= Shutdown O|&57F LiSL|CE O
Fez=E O2{7HK| AtF M0|= OF0|Z2E0| EQLICH QERE E22= HER ARl 42| 3 O0t0[F0]

13 "ol % A= CPU AMEES E0FE AQUCLH M2 20ls AZtE BAIS| UL
oF AF2 ApX Z0f

—

Y 7|EQt 2t=#2| ojo|7t HAE %W 252 Lt 25U
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WAV, MNOIN T3 AT NBIOTH 30O HIQ A Ok HY AgEE
& 0K
® 3
DRER 1) : D
IES ) ; o 8
o

[ 3
310 o g
4 000 - : ’
b | L) L T o : 0
o) o oo} o NGRS 3u SIBEL .. ' oo
7|E= OtF0|l= AFEY = A1 2f=H|2] Mol ALY += JUSLICL 2t=H|2| T}jo[E AT
[[H Ct= 1t 20| "Mode Setting Switch" & "A" AQ|X|E 22 220 &L EI'. O] AAXIE 92 s2|H
MEMAHE 3 T MY 2F MEMIHEY "r Xp7F gAELCL 222 "+" B ""HES 2X &
A4 -20 QoB MEMIHET} ZEols H2 BED CFS 1T} 20| 100" 2 BAISLICE 0|2

3d 7|E7 "et=H2| oto] 00 SHEE" oM St JlgS 200, Of SAHZEO [i2; 2f=H|Z]

To|g Sof N PS4+ U FH YRS HYYLCL 0] SHREL 100 RE 103 74K o0 %
DO M2 2hxH|2| TH0|o] B FH YO G PRE BB AN B & UFLCE

MODE SETTMNG SWITCH

v D : '

% 8

ﬁ'

. y ' Y v 5
AT

E

GMENT

¢ I=~SE

9| APFIO] AQIX| QIX|Lt Ml EAI 1B E 0| Zto] & 2H0I0] OF &|A|B Of2) 122 HASHIAIR.

[} =
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I —
5 o -
- @ s
==
_ﬁ OT;'\\ RASPBERRY P AENENEEEENREENEDN
‘ . ARRRERRNRERENNND
o) °)

=
N GwOo@Q =

ARDUINO oo ﬁ
= | Wees = o T ® Hoow

Ol7I7tX| otH 2Y 7|EQ| A9/ Al2E 280 2REYLD ONFHE 2t=#2| oto|e] ES0| 2

Note : 2 7|EQ| HH 2AfXE =2/H =2 miojoj= TR0 SZELICL 02 OtEHE
ct=#f2| mojof HZSHA| e M= L CH d2iA 2t=H2] o] 2Y 7|E0| YA AHESa
A0|2tH 2f=H#|2| mto|& OtEHE W= FOiSHA| oAM= gLCh Jd2[2 2k=#2| ojo|§ 2T
7IE0 FAStLE W2 2h=H|2| miolo MRS AHZSHA| OhdAlR. 2t=H[2| mto]e| Ojo|3 = USB
H4YE{0f|= OHEE 3L USB #H|0| 22 {2 HASIX| OrMA L.
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[ Zo| Mt 2t=H[2| m}to]

2t=H|2| L}O|(Rapberry Pi)2| L}O[(Pi)= LtO[M(Python)O|2tE HFE T2 A0J0|A w2 A YL CH

O B3 2f=H|2] Dol = TS 7|2 2T Q02 AFEStU JAELICH THo|M2 o< |2 210
=
=

ojo|Me 1991 W & ¢
C oojstne ch2A 8 =
2hg)0f YUX| &1 ofrr

i B2 AFES0[ ALESH

ICh. O] Z=% Qo=
g CPU Lt SLELO{0f
YL} oo 2 oAxy
of o{2{z0| mto|M A2

&4 = 0| X|(https://www.python.org/) &

Q Jm

=

HBOME AREA AR 4 A Z2 1Y o
o

S M 0 2 o &n w

r

=
HESA|IH O 22 FHE g £ UG

@ e (p) 5 W K , M i @raspbe

* Mathematica

@ Internet > P |

" Integrai
1-.4,.: Games > Python 3
B Accessories > 4% Scratch
:40; Help > Sonic Pi
— @ Wolfram
[¥&% preferences >

Python 3 = QUX|Bt AT F|EN M Python 2 § 0|37 &LICt

2 Al7|H Chgah 20] Ol Lhg Lt
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Eile Edit Shell Debug Options Windows Help

FPython 2.7.3 (default, HMar 18 2014, 05:13:23) —
[GCC 4.6.3] on linuxz

Type "copyright”, "credits" or "license(}" for more information.
oo |

|Ln: 4|Cn|:%‘
I

Eile | Edit Shell Debug Options Windo
———————————————— ar 18 201.
Mew Window Ctr+ N

Open... Ctrl+0 L ts" or "1:
Becent Files -

Open Module... Alt+M

Class Browser  Alt+C

Bath Browser

Save Ctrl+5S

Save As... Ctrl+Shift+5S

Save Copy As... Alt+Shift+5

Print Window Ctrl+P

Close Alt+F4
Exit Ctrl+Q

| Uniitled

File Edit Format Run Options Windows Help

|Ln: 1|Cu|:%‘
T
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U U MO THY AT NEIOTH 3CQ HIQ A Ok HH IgTE
OS2 20| o7|0] ZEZ & AYULICE O of7[of 7tEHSHA LED 3t HHE 710 1= AEE &Y

SHE S

OF=0| = 0| | GPIO(General Purpose Input Output)Zt= AS HIY S AQYLICE O|A2 O TIY 0 B2
1 28 AAL gl AS LU 2t=H|2|THo| M O] GPIOE 0|83t0| &4} CIHIO|ASE HE

BAS UL OtFO0[ =0 M= HtZ GPIO & ArEstRA=0, 2t=H|2| ool A= GPIO 2t0|E2{2|E 0| &
2 LCh O 2tojEa{2|E O|8%ta{™ HA O|AS Z2aMo 2 EL{of L Lt OFFO|.0iA= 2t0|E

22[E AFEE I "#include” & X =0, THO|MO M= CFZ3k 20| import £ 0| &L{C}
import RPi.GPIO as GPIO

"import” 2t £ ChE 2t0|22{2| O|§& FLIL as 7= 0| 2t0|=22{2|S CHEOIEL= 1N £ AYL|

Ch. =, RPIGPIO £ GPIO 2 O|Z HIF7|2 8 HYULICh 2244 0] 0lZ2] A=0AE GPIO 23 &Lick.
import O 2BjAE F2 & XAE 2YS ) =2 AL

Cheez2e YEHE flet TS XYYLITH OFFO0| .0 M "#define LED 22" 2t1 “golot REu Z2 &
= YLIC.
LED =22

LiO|MOf M= ZFEHSHA LED 2t #7022 & S2(=)2 o FLICH Do M= o|FA HaE
LICH OFFO[:=0i| A B EtRS MA HE HdRI5ts Adt= ChEA W4 EfY §l0] HaE MelgtL
Ch. JZCHA sl A B EFRO| Bl A2 oL N30 MEot= HIO|E2l Bt What Haof EfY
Of o T LICt ot Lo|MojM= HaE Melsts Al Ar8dts 0| oA #2510 AR HE
LICE. O2fM g5 MQiotttn Sh7| & & OfOigtLICt. O] 220 oM 2oz 3E 55 MatM 2

=
g off Livtct B 0| &y AYLCh O™A Zol EE MF Ha0f kM F2lstn oj7tsU

ch.

Ct. 2k=Hj|2| T}0|0j A& GPIO.setup
Mool = meQL|Ch dgiA

my
o
re

LED H2 =Ho 2 L3 20| R FgLch
GPIO.setup(LED, GPIO.OUT)
QFoF 1240 2 AFESHCHH GPIO.OUT CHAIO| GPIOINS AR SHH E L|CH

LED £ £380=2 AMNSYOM, O|X LED 7 L|C}. LED 7} HX|= #H

N
Rl
rir
ol
Bkl
o o
>
Y
>
$0
>
rlo

GPIO.output &==0f El 0t 1 IS, HAl= A2 & Bt 0 g2 =™ U Ch 224 Ch3a 20| 3

—_

B LED 7} AHAX| 2 JHZ L}

GPIO.output(LED, 1)

23
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GPIO.output(LED, 0)

o

0| 9| digitalWrite() 2} &
A0t Ct27|= SHA|TE oA

o

In 2
O g Mo R N
2 rlo rlo

_l?_l

LED 7t AARECE HMLHE AlHohM gH=5te{® OtF0[9| loop() gt 2 g7t ANOF Lt

while 22 0|88} &LICH while 2 Oto| LH8S A& 8 A] BH2stL|Ct.

=

IHo|4 o] while 2 Ch2 1} ZH&5 LT}

202 AEZLICEL O]H2 C 2109 T2t 25U
C

=
2 42t SOMT|E P CE & 4 ZH0] OfL0f = &|X|2H 2

—

Fobzl 20 =HA0 1

7IE0M SORT|= 4 o2 SIS LICE while 22 Fot HH5S O

o

while 1 :
GPIO.output(LED, 1)
GPIO.output(LED, 0)
e, O|HAH REZS ZASIE LED 7t 2 W22 HECH AZLICH AR 2225 LEDT} ZHeto| =X
& = lELCh 1 =00 B 2 =000 ARC HRICHE BHE5HA 5H7] ISHM A2t 2to|E 22| & ArE
LI O|Mi & import @& AMSHEH ELICL GPIO 2l0|EEZ|E E3{2= I E Lh30| AlZF 2t0| 22 g

=
£ 282s ZEE tE3 20| FIh Lo
import time
J2|4, time 2H0| 222 2| sleep() &5 AMESI0] LEDE AL 1= SE0f A2t 2

while 1 :
GPIO.output(LED, 1)
time.sleep(3)
GPIO.output(LED, 0)
time.sleep(2)

Of sleep() & OFFO|e ZEOA delay() 22t 22 AYLICH XH0|= delay() &2 EH¢|7F 1000

2ol 1 XQCIH 0| sleep() T = EHQQULICH d2iA 1000 29| 1 A= 0.001 X2 £&L|CE 30|,

o = O|FS sleep (AICH Ol2t1 HENR? O|A2 HFH LTOM 0[F= X2 AY

[

—_—
k!
>
i
o
rr
>R
e
I~
i

IR G0 Lot Ch ALKSHA FRAVHE SHX| Q. J2fA sleep 0|2t S} XHH

—

A
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AFH AO0M = H=xot 802 idle(YHA] @i, HIOf AUs) 0|2 0= BLO| AbERtL(Ct 2|2 &

+2| QIXtZ AlZt |Cteqct ot SYLICh 25 Y-BMME

o [

w Mo

O} 0| 9| delay

O[H| ?l0ilAf 2ot 41 20| LED & 3 =7h 71 2

bt
[~
B
rir
=2
n
mjn
re
0x
ot
HL
o)
i)
-
jj

import RPi.GPIO as GPIO
import time

GPIO.setmode(GPIO.BCM)
LED =22
GPIO.setup(LED, GPIO.OUT)
while 1:
GPIO.output(LED, 1)
time.sleep(3)

GPIO.output(LED, 0)
time.sleep(2)

< 0| X| > led_3sec_on_off.py>

Q BEOM MYE=E|X| Y2 BEO| "GPIO.setmode(GPIO.BCM)" L|Ct 0|22 GPIO REE M=
FEZYLICH GPIO M= 7t dX| 2Eo| I M7} ofL|2f 2t=H|2| T0|] CPU 2| GPIO Xd H=et= &
A[O[EL. O] 22| BCM 2 2f=H|2| Mo| CPU &2l 75 M= 7t BCM 22 A|X5L7| Z YLt o2

x
88 HYLICE 24 A

o
Mo
0
rlo
'}
[
£
i)
1=
o
1o
_E
o
*
all
[m
2
x
o
Y
(e}
mjn
>
oo
Q
rir
Ot
>
N
)
>

= *Untitled* ElEES

File Edit Format Run Options Windows Help

import RP1.GPIO as GPIO =
import time

GPIO.setmode (GPTO.BCHM)
LED = 22
GPIO.setup (LED, GFIO.OUT)
hile 1:
GPIO.output (LED, 1)
time.sleepi(3)

GPIO.output (LED, O0)
time.sleepi(2)

7]
0

|Ln: 15|Cals
I
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Nnfr
Conng Kit
uUuyu MAOIN H7§ AT MO 30 HIQ A Ok HY 3CHE
J2{® O|N REE XES7| ™o HO|d(Terminal) T2 130 M "work” ELE StLt =S LICE Cf
= J89o| ZL|H 22| Ol0|2Z 28510 HO|gd =2 1#Mo| Mg L|Ct

f G EILET:

BOlE2S &dA7|H O3 22 O] LIEFELCE 23 62|22 0]7|0f 2|52 YO E YETLI

File Edit Tabs Help

o
m
a

In
o
|
rir
[kl
Hu
[
o
rlo
L]
Hr
|>
og
o
mjo
nkt
N
-
B
|'l'LI
n
=
>
Ral

I
h
i
ot
-
rir
[El

= MY 252 E
A @2 20[2tH o] a5 20|10 of2ie B +& AG L SFX| 2 o|2{et 254
2 REA0N o0 3A HEoHK| HeME

=
Mo 2 2 =0l X AYLICh HEE 2|52 FFO R 7HX| = [F5 D] of F2

—

EHO'"Y &0 "mkdir work" O|2t1 E}O|E Sl 7|2 EQ| "Enter" & F2H work ZC 7t M 2L Ck mkdir

2 Make Directory 2}= 9|0|2 X X0 CIHEE| E= EEE OHEL|CL

- 'JI e SPDETTYR

File Edit Tabs Help

L]
pi@raspberrypi mkdir

work Z2E7H 471 242 HO|20[M "Is"E EtO| St =tolgt o= JUFSLICE Is & List 2| %Xtz x| T

$0

2o A= oY K 5k7| CIHEZQ O|FE 20

izl
r
iul

pigraspberrypi
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O[X| "File > Save" 7 & 0|83}0] ZEE MY Lt

L)

File | Edit Format Run Options Windows
New Window Ctri+M
Open... Ctrl+Q
Recent Files

Open Module... Alt+M

Class Browser  Alt+C

Path Browser I
I Save Ctrl+5s I
Save As... Ctrl+Shift+5

Save Copy As.., Al+5Shift+5

Print Window Ctrl+P

Close Alt+F4

Exit Ctri+Q
Ct2ot 22 #0| LI2™ work EEHE MEHSET "led_3sec_on_off.py” 2t XMEEL|CE 07| M py 2t= &
Hits 450l A5 2 0 FL

: Sale AS |:||:||:|

Cirectory:  /fhome/pifwork —'| |

File name: [led_3sec_on_off Save

Files of type:  Python files (* py,* pyw) — | Cancel |
I I
O[X| mo| RES 2T 7|EMM dAAIA EASLICH HO|2 Z2 ™M 2 E7F HFE O = work

ZQZ 0|538+7| {8HA] "cd work” O|2t1 £ L|Ct d2{®H work ZG 2 0|=0| EL|C}H work ZHO0|A

"sudo python led_3sec_on_off.py" 2t11 EfO|EHSI1 AEIF|E F2H I =7 AHO| E L|LCY.

pi@raspberrypi

pi@raspberrypi

017]M "sudo” 2t= 42 "E2|At et Ol2t= KYL|CH 07| M e[kt Zeto] 2R3 Off= 2t=H|2| I}
Ofof A Rtilo] Hofl OftH BIO|H & 7] 2 Y LILt. "python” 2 python Z2 1S HAlStE= SRLICH

"led_3sec_on_off.py" = python T2 1S MG [} O| ZAEE ALESIEt= S L.

27
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O|X 2 7|E0|A LED 7} Z80|= A =2 &= AU CH

< A E 2|X| : Codingkit / led_3sec_on_2sec_off.py >

2|o] FE 2|X|9 HEA|= /home/pi/Codingkit/led_3sec_on 2sec off.py IS LiEtLl= AQL|ICH 2 Y 7|
EOo| 2t=H|2| mo| 7|EE FOiSIMA &2 Oi0|2= SD 7IEZ2 2t=H|2| mio|E FESHACHH,
/home/pi/Codingkit C|H E2|0| 2 E0|M N Z AIRStE RE ZES0| S0 USL|CH DY ZESHA|
=0 ¥ &0 Xtz 2 ALt

oM m27%8

ds 22 M= HO20M 7222 Crl 7|etc 7| & SAI0| FEH 22338 22 &
S LICt PC Ol M SALRL 2

FEE CHAl & Al7| 3 of2fet 22 "RuntimeWarning” O|2t= Z10 KM X| 7t &g += AS L CH

/ 1n use, continuing

0|Zd2 GPIO TIO| 0|0] ALEF 0|2t HAIX] YLICt O] Z2=Z0M GPIO & F2[3HA| 1 ELIAM
Ol HAIX|7} Lt &= ZAYLIC LISOf OfZap 2E5t0] GPIO & F2[ote YEs =g AsLth &
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2 x| >

el ZEOM while 2= 2 Tt 25 L}

while 1:

GPIO.output(LED, 1)
time.sleep(3)

GPIO.output(LED, 0)
time.sleep(2)

mJ

LICt. o] =

o A
= +d

L 220)

-
o

while 1

IF

™

SO0{27|71 |0 YUSLICEH & 4 ZH0] OfL|Of = E[X|2t 2E 7| EMAM £ 4

O AA7[7} [ Of

LICt. O] =82 e

o] £l XY

=
=

= ALERLICE O|EA 4 2t

while 1:

GPIO.output(LED, 1)
time.sleep(3)

GPIO.output(LED, 0)
time.sleep(2)

Xt
©

=]
L

FelotE mojMo M= o= =0

Oj27| ot AS MASHE ELICEH 0 F22 AlH

uln

md

2 2AE BEAIZLICE of2 et

L
i
-

— N
KO KO
oK OR
Hd H.__
jol joO
IH _i_
ST T
— «— «
Ok Ok O
oo

—
— KO
%0 ____.L_
n_..__ W
wl jol
160 _“_.__
_u.__ =
= ™
N & O
ol ok
-

N

KO
oK

O]2£7| & of ZLCt

Z2I™ON= XAHESL2E &

Python 2
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Ir
K-
[a0)
i
I
OH

L|C}.

I

=

o

Sto] BHELC C 21of0f

=2
o

20 At

o X
12 =

—
# MO[ 2457 20 2@#) = F40[ ELCh

FL|CF.
(]

=

e
[=)

Al

H

SHAl o4 2t

AL

=~

20|

A

L|C}.
O IKISH O 2telo] BtK|= FMo2 N

A

oz ctgit
goo

q

S
of 2mzx M HE F4X 2

PSS

=

7k
/* 4t */ 22 ME|Ste Z4dt Hi

Include a multiple-line comment in

Your code.

This is the standard way to

111113

OO =42 =8
# I love Python.

foli ZAe glof
AH#)0| 2R Al A7}

2|2 .t

I
i

:while >

B0
Bl
71
Ok

A

L|C}. while 7| E =

I

e
o
=

AME

10| 7{%10| £ ™ while

A
2

_{

7
(i

Lict =

7

while
ZZAl0] £0|H while

T}O] M 0f| A

o
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<0lZ BN :LED4 7§ 1 X 7tz o2 78t0| 7| >

[0 kU
on

U

Pt

N

X

|EO| Q= LEDAWE 25 1= S¢ AL, 1= ¢ = AE S 8f §LICL F, LED 2% 1
A

2 7Z8to|= Of M QL|Ct. LED ZtZto| ™ M5 = Ch2ap 2L Ch

LED_0 = 22
LED_1=23
LED 2 =24
LED_3 =25

< 3AE {|X| : Codingkit / led4_on_off.py >
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O|Ho= HES +28 LED 7t AX|= ZE& of 2EASLITE HES T Hz = Chgnt 20| 28LCh.

HED HZE WOl ¢S = A2 b3t 20| AFYLLE &, Y8 & s ¢S Hs AL

GPIO.input(BUTTON)

0|42 GPIO.output() &==7} OfH TOf gtS Mat= Auh= ST 2 OffH To| gH2 910 2iat= ZYLICH

= =
Of grof et LED & ZX| EX[& Z788Hof gLt 242 Chgit 20| 2L

if (GPIO.input(BUTTON) == BUTTON_PRESSED) :
GPIO.output(LED, ON)

else :
GPIO.output(LED, OFF)

GPIO.input7} H{E2| Zt2 210{QtA 1 Zt0| BUTTON_PRESSED 9 ZICHH, = H{E0| S 2{KCHH, LEDE
70, JHK| @iCtH(else) LEDE HL|CE 28, HEZ2 s2(H 0 g2 F4, s2|X| W 1 42 U4
C}. 2124 A BUTTON_PRESSED = C}2 1} 2+0| & o|&tL|Ch.

BUTTON_PRESSED =0
O|¥A st 2|7t ASt= "HE0| =2|H LED E A" 27t ebdE AYLCE of7|0f Ch=1 20| &

7tXIE geldh =3 LT

LED = 22
ON =1
OFF =0

LED O] Tl S 22 ¥0|1, ON, OFF £ Ho|gtL|C}.
O|¢el &2 HEgez AYSIHH Lt 25 Lot
import RPi.GPIO as GPIO
GPIO.setmode(GPIO.BCM)
LED =22

BUTTON =4
BUTTON_PRESSED =0
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ON=1
OFF =0

GPIO.setup(LED, GPIO.OUT)
GPIO.setup(BUTTON, GPIO.IN)

while 1:
if (GPIO.input(BUTTON) == BUTTON_PRESSED):
GPIO.output(LED, ON)
else:
GPIO.output(LED, OFF)

<0|H 2E : HEO| Ea|H LED #7| >

<AL 2|X| : Codingkit / led_on_off_but.py >

HES F28 LED 4707} 2& AX|= oM & of 2ASLLL 2 == LED ot 7§ & A1 1= Aat 02 H]
=

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

LED_0 = 22
LED_1=23
LED 2 =24
LED_3 =25

BUTTON =4
BUTTON_PRESSED =0
ON =1

OFF =0
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GPIO.setup(LED_0, GPIO.OUT)
GPIO.setup(LED_1, GPIO.OUT)
GPIO.setup(LED_2, GPIO.OUT)
GPIO.setup(LED_3, GPIO.OUT)

GPIO.setup(BUTTON, GPIO.IN)

while 1:
if (GP10.input(BUTTON) == BUTTON_PRESSED):
GPIO.output(LED_0, 1)
GPIO.output(LED_1, 1)
GPIO.output(LED_2, 1)
GPIO.output(LED_3, 1)
else:
GPIO.output(LED_0, 0)
GPIO.output(LED_1, 0)
GPIO.output(LED_2, 0)
GPIO.output(LED_3, 0)

Of ZEOM S5t/ 2 F0{0F & A2 S0 A7 R ZE & F24 22 024771 &0

=] =
UGt A2 if 7o 2= otol #t0] B if 2 Of2f S0{47] & 2E #=20| Cf A LTt 2|
1 else 0|22 AEME SO0{27(7} 5[ QUG L|CH =A0] &EX| LA else 0|22 S0{A47|7} & 23

So| 25 4¥EL T

A= while & of2ff 20| S0{27|7t 2|0 AL HEO| =24 X[H LEDZF X1 DX o d

LED7} 7AR|& S5+ P uHEsicts oo @lLich

<O|X 2C :HEO| 52| LED 4 7 #7| >

< A E 2[X| : Codingkit / led4_on_off_but >

4
=

N
Mo
i

>
(i
r&
1>

\Y

Lol oM &M g Ne= =YL L HEO =2|H LEDE A1, OfY

rot
o

M H-E0] 2|di LED E #H
M LED E 1= %2 gLt
if (GPIO.input(BUTTON) == BUTTON_PRESSED) :
GPIO.output(LED, ON)
else :
GPIO.output(LED, OFF)

017|M HEBUTTON)OIA 2Hst= gts Ha HASUC oo BHaE HE 2
o oz

St
SHA| B HEZ AR EL|Ch Ha-of Bt X0 oM 2 ELICt
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button_value = GPIO.input(BUTTON)

if (button_value == BUTTON_PRESSED) :
GPIO.output(LED, ON)

else :
GPIO.output(LED, OFF)

H 4= button_value 0= GPIO.input() &0 FEE = 20| MEEL|C 8™ button_value =

MO THY AT NEIOTH 3CQ HIQ A Ok HH IgTE

H.lE

O sRl=X| & sRlEXE MESHD JELICL A2 0] 0|22 EE=0ME GPIO.input(BUTTON) CH

Al button_value £ ARSI ElL|CHL REE= CHenf 24U Ch
import RPi.GPIO as GPIO
GPIO.setmode(GPIO.BCM)

LED = 22

BUTTON =4
BUTTON_PRESSED =0
ON =1

OFF =0

GPIO.setup(LED, GPIO.OUT)
GPIO.setup(BUTTON, GPIO.IN)

while 1:
button_value = GPIO.input(BUTTON)
if (button_value == BUTTON_PRESSED):
GPIO.output(LED, ON)
else:
GPIO.output(LED, OFF)

<OM ZE:HE &2 ol MZ5H7| >

< 3AE 2|X| : Codingkit / led_on_off but_var.py >

N
Mo
I
nx
0R

Dif >

9o IEOA LEetE "if 2" 0Of CHoiA ZoF 2R S LT
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if 7|19 E= if 22 A[S LEFLICL if 7|/E C30l= &St "= 4 0] LiFL(C O] =Y
C

=
S0 2 20| SLCh A4S AML s 2= Y50 ELCh S| StEA S0

=

iy
o

=
I z=A0| Hol 3% ddEs E¥ES SHO T =UMO| ANY FR0| A 0{0F St ZFO
7|HE B30 2E00| LT 2|1 ChHS-o A S 0447

AN =
£ o =AAO| ANY 3R 2dis 2852 =027 5t &L

<gg =N HEO| =2 x| EUS W LED 7| >

CHE2 oM A} E I=YLCC if 20| 23iA HEO sMEXE =250, HE0| =HMLHH
(Z=0| &O[B) LEDE AL, HEO| =2 X|X| RHUACHH(Z=O0[ HHO[FH) LEDE ELIC.

button_value = GPIO.input(BUTTON)

if (button_value == BUTTON_PRESS) :
GPIO.output(LED, ON)

else :

GPIO.output(LED, OFF)

7| M ZHEHSE oM E St of 27187 HEO| s2|X| o™ LED 7t 7X|= oM E of 2SS if &
of "=="7|= ol =" 7|= & AL85IH TS| sfAdE A ZEL ok 2Y o ¥ 3 HAIX| Q.
< A E QK| : Codingkit / led_on_but_not.py >
"==" =" 7|25 A ALbRfEtD SEL|CE THO[M o A A LtXtE CHE BEQF 20| C Qlojet S ¥R L CH
7|2 o|o|
== Zch

1= ZX HCt

< 2t}

Al
<= x|} 2t
> ALt

>= AL} 2t

07| M if 20f CHOHAM Cf XbM|S| LOF 27tR7 if 20|= CHEah 20| C OO M ERAHE "else if" of 22
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else :

0
KO
ok

©
KO
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ojn

O

=

M7

|0 &O|Z HIZ Ch3dol S0

A
(M|

B 2810 2827 A

.|

7

if 22 elif Ct29| &=

Of |4, =

H

.
o
o

M

b SHLFE OF

C
—

LICE. 47| elif =

|
=

O] 2% HAO|H else CtZ

=
=

=
—

L|C}. else

(0] ==
N=]

=

i[]

ild

™

ild

<
KO
1]

<r

¥

elif =

wn

il

©
KO
1]

else :

KO
ok

(-]
KO
ild]
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o
[=]

2 LEEtLE o
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ZUAML | ZAM2 | ZUAM3 | ZUAM4 | SRR

= - - - 231, 232
73 & & - 233, 234
73 i 73 & 2A5, 256
73 & 73 73 2E7, 258

HE 2717t 25 =2{OFZt LED 7 AX|= oM YLCt B 2 =S o ¥ =0t

import RPi.GPIO as GPIO

GPIO.setmode(GPIO.BCM)

LED = 22
BUTTON_0=4
BUTTON_1=5
BUTTON_PRESSED =0
ON =1

OFF =0

GPIO.setup(LED, GPIO.OUT)
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GPIO.setup(BUTTON_0, GPIO.IN)
GPIO.setup(BUTTON_1, GPIO.IN)

while 1:
but0_value = GPIO.input(BUTTON_0)
but1_value = GPIO.input(BUTTON_1)

if ((but0_value == BUTTON_PRESSED) and (but1_value == BUTTON_PRESSED)):
GPIO.output(LED, ON)

else:
GPIO.output(LED, OFF)

< O|X ZE : AND HMXIE 0|28t LED #7| >

== REZ HE S7E A I EZ SIS LICE butO_value @F butl_value O Z+2h H

rm
N
mjo

D
810l My FASLICE O toF S FEHI S

if (lbut0_value == BUTTON_PRESSED) and (butl_value == BUTTON_PRESSED)) HE OBO0| =51,
HE 18: sRCH" 5= TRLICL O7[AM and HA|= "AND AKX = "=2[F" 0|2t 22|,

and ¥Z0| gio| RF HO|H Zut gfo2 FHS Lo FLIC

ZULN 24270 25 FO|0joF At gro| ol &Lt

AND 7t QL2 OR 7t {1, =2[&F0| AL =2[&0| AWK K. OR HLAH= or 7|YER FLL,.

7g]
™
|_\
K
vl
™
N
MHn
oA
rot

ZbR| Z=A2 FOlo{ = Z1f 2to] &HO| ELIL.

< ¥5 2H : OR A4kxtE 0| &t LED #H7| >

J2{B 07| A ZHEHS OIXIE SHLEE o E7HR7 BIE £ F sttets =2|D LED 7t AHX|E OjFE o
A &7t2? OR GAMXIE O|SHA ST ot 8 of BAAIQ.

< A E 2X| : Codingkit / led_on_but_or.py >

AND 2} OR SH4EX} O] 2|0f =2 HAXIZE SHLE O UG LICEH HE2 NOT HAMX} EE= =2 238" YLt
O A4FXt= AND QF OR ALMALZ} =20 & 742 gtE Aitst= Auts el Aol RER9| 7iots
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HHCHE BHSLICH 7|9 E not2 AL ELICE

40
1o
1]

2

not (= E= )

A e ol Wh3e ZIE LolFLICh

%
T HMOZ BAIE 222 NOT HAMUXLE AHESHE Of ZHEHHA HiE = g
import RPi.GPIO as GPIO
GPIO.setmode(GPIO.BCM)

LED = 22

BUTTON =4
BUTTON_PRESSED =0
ON =1

OFF =0

GPIO.setup(LED, GPIO.OUT)
GPIO.setup(BUTTON, GPIO.IN)

while 1:
if (GPIO.input(BUTTON) == BUTTON_PRESSED):
GPIO.output(LED, ON)
else:
GPIO.output(LED, OFF)

EoM= if 28 AESIA=0, NOT HUAS AFESHO] CHEat 20| HE2| ¢

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

LED = 22
BUTTON =4
BUTTON_PRESSED =0

GPIO.setup(LED, GPIO.OUT)
GPIO.setup(BUTTON, GPIO.IN)

while 1:
button_value = GPIO.input(BUTTON)
GPIO.output(LED, not button_value)

Ol AEOAM EH HE Zf2 A0 button_value =0 MZSHL|CL OFA|CHA|LZ| HE2

LICt. Mol HE0| =2|™ LED 7} AX[= of2fiet 22 2E

L|CF.

S LED 2 Hf 2

N

=c|/H 0 0|1

=C| K| Ze @ 1 YLtk 2 button_value Off NOT H4tXHE #5tH HE0| =82 M 1 0] |1, =2
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X| Qb= Wf 0 O] ELICt O] gt= JCHZ LED MYStH LED = HEO| &S W AX|1, HEO| E2[X]
%t M AL CE

< O|X 2= : NOT A4xHE 0| 8510 H{EO| 7S Wjj LED #47| >

<AL 2|X| : Codingkit / led_but_not.py >

3d 7IES[ HE 2712t LED 470 & O| 8¢t OIM Y LICE O7|A HE 2747k Of @A =2| =Ltof| [afA 7

Xl= LED =& Ct2A St= oM E of 2RSS L T2 HE 2707t s2l= 82 0|0 et LED 7t
HX|= %S LIEUH= BT
BUTTON 1 | BUTTON 0 LED 3 LED 2 LED 1 LED 0
ot 2l ot =2l OFF OFF OFF ON
ot =8 =& OFF OFF ON ON
=2 of L2l OFF ON ON ON
=T =& ON ON ON ON

29| o|0|& HEO| 25 ¢t =2 LED 0 2t AHZLICE 25& Z2[H LED 7 25& AZL|Ch LIHX| & Of

oF H=xgh o|O| YLICt. ?|o| #2t 20| XI5 AL 2

o

EUCH £3 of8{e 2 2R "==", ="

o 1]

"and" & E O|&otH JZA O{ZXA| &Lt 2= Chadt 2L

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

LED 0 = 22
LED_1=23
LED 2=24
LED_3 =25

BUTTON_O = 4
BUTTON_1=5

BUTTON_PRESS =0
ON =1
OFF =0

GPIO.setup(LED_0, GPIO.OUT)
GPIO.setup(LED_1, GPIO.OUT)
GPIO.setup(LED_2, GPIO.OUT)
GPIO.setup(LED_3, GPIO.OUT)

GPIO.setup(BUTTON_0, GPIO.IN)
GPIO.setup(BUTTON_1, GPIO.IN)
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while 1 :
but0_value = GPIO.input(BUTTON_0)
but1_value = GPIO.input(BUTTON_1)

if ((but1_value '= BUTTON_PRESS) and (but0_value != BUTTON_PRESS)) :
GPIO.output(LED_0, ON)
GPIO.output(LED_1, OFF)
GPIO.output(LED_2, OFF)
GPIO.output(LED_3, OFF)
elif ((but1_value != BUTTON_PRESS) and (but0_value == BUTTON_PRESS)) :
GPIO.output(LED_0, ON)
GPIO.output(LED_1, ON)
GPIO.output(LED_2, OFF)
GPIO.output(LED_3, OFF)
elif ((but1_value == BUTTON_PRESS) and (but0_value != BUTTON_PRESS)) :
GPIO.output(LED_0, ON)
GPIO.output(LED_1, ON)
GPIO.output(LED_2, ON)
GPIO.output(LED_3, OFF)
else :
GPIO.output(LED_0, ON)
GPIO.output(LED_1, ON)
GPIO.output(LED_2, ON)
GPIO.output(LED_3, ON)

<O|X| 2 HE 27| E20j [L}2 LED 4 7§ #H7| >

< A E 2[X| : Codingkit / led4_on_off but2.py >

<gg M :HE 2712 =30l E LED 4 7] #H7| >

HE 2 747t Ctg1f 20| =&S M LED 7} ChZ1h 20] HAX|= O|X & o =L/t

BUTTON 1 | BUTTON 0 LED 3 LED 2 LED 1 LED 0
ot =2 ot =2l OFF OFF OFF OFF
ot =8l =g OFF OFF ON ON

= ot =3 ON ON OFF OFF
= =3 ON ON ON ON

HE 00| =2|™ LED 0 1 LED 1 &2t 74 T L|C HHE 1 0| =2|™ LED 2 @F LED 3 ¥O| Z{&IL|C}. oF B
H =

AL, LSO M7t 2 e At s 24 L.
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<3AE {X| : Codingkit / led4_on_left_right.py >

BAEAM

Silicon to Software:
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[ PWM(Pulse Width Modulation) ]

Al F|EO| OFE0| -

mjo
(0]
I
Of
>
r
N
r=
ot
i
<
o2
il
fl
z
_o'_|.
rir
N
i

B LICh CH3ar 22 ot

o
oz mAISIRSLICE

0t

\/
>
s
&

12|71 0] THYo| F7|Mo® BHEgs ASE PWM Of2tn HiI&LICH 12|1 0f7| M FElHE

A
of o olo| A= ¢S U=0 WSLICL OIMFH 2t=H|2] TO[oM= OfEAH PWM L2 S &85t=

HE 0 g F2D OB 1% ME 1 M L21 YOP 01X, HE 2 W2 £21 OB 001 X,
HE 32 £21 OB 0001 £ 2O LED 7t 2ol IS of BABLICE

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

LED = 22

BUTTON_0=4
BUTTON_1=5
BUTTON_2=6
BUTTON_3 =7

BUTTON_PRESSED = 0
ON =1
OFF =0

GPIO.setup(LED, GPIO.OUT)

GPIO.setup(BUTTON_0, GPIO.IN)
GPIO.setup(BUTTON_1, GPIO.IN)
GPIO.setup(BUTTON_2, GPIO.IN)
GPIO.setup(BUTTON_3, GPIO.IN)

while 1 :
but0_value = GPIO.input(BUTTON_0)
but1_value = GPIO.input(BUTTON_1)
but2_value = GPIO.input(BUTTON_2)
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but3_value = GPIO.input(BUTTON_3)

if (but0_value == BUTTON_PRESSED) :
GPIO.output(LED, ON)
time.sleep(1)
GPIO.output(LED, OFF)
time.sleep(1)

elif (but1_value == BUTTON_PRESSED) :
GPIO.output(LED, ON)
time.sleep(0.1)
GPIO.output(LED, OFF)
time.sleep(0.1)

elif (but2_value == BUTTON_PRESSED) :
GPIO.output(LED, ON)
time.sleep(0.01)
GPIO.output(LED, OFF)
time.sleep(0.01)

elif (but3_value == BUTTON_PRESSED) :
GPIO.output(LED, ON)
time.sleep(0.001)
GPIO.output(LED, OFF)
time.sleep(0.001)

else :
GPIO.output(LED, OFF)

Zt HHEO| X2 WOICH timesleep() B=E O|85t0] AlZt ZtAS FH A Fg = A= ZEYLY
C} 1 %9} 0.1 X LED 7} ZHHIO|= ZS 2 2 9I7, 0.01 X9} 0.001 X< LED 7} 7 Q= AKX 29

LIt Jei= M5 23 0.01 == LED 7t Ee|= A0l £ AYLICh

<O|M ZE:LED & F7|Ho2 nj w2 #H7| (M= o+ o|sl) >

< A E 2[X| : Codingkit / led_wave_but4 >

O|H0|= for 22 0|83t PWM A= & TH50f LED 2| 517|& =Edo) 2Lt tZ 2 == LED 2
871€ PWM M= & O[3t MAS| HAH 22 BOtX|A 3t 2 EYLIL

import RPi.GPIO as GPIO
import time
GPIO.setmode(GPIO.BCM)
LED =22

ON =1
OFF =0

GPIO.setup(LED, GPIO.OUT)

while 1 :
# LED Off
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GPIO.output(LED, OFF)
time.sleep(1)

# Duty Ratio : 20%

foriin range(0, 100) :
GPIO.output(LED, ON)
time.sleep(0.002)
GPIO.output(LED, OFF)
time.sleep(0.008)

# Duty Ratio : 40%

foriin range(0, 100) :
GPIO.output(LED, ON)
time.sleep(0.004)
GPIO.output(LED, OFF)
time.sleep(0.006)

# Duty Ratio : 60%

foriin range(0, 100) :
GPIO.output(LED, ON)
time.sleep(0.006)
GPIO.output(LED, OFF)
time.sleep(0.004)

# Duty Ratio : 80%

foriin range(0, 100) :
GPIO.output(LED, ON)
time.sleep(0.008)
GPIO.output(LED, OFF)
time.sleep(0.002)

# Duty Ratio : 100%

GPIO.output(LED, ON)
time.sleep(1)

<OXN ZE :for 22 0|2t PWM MSE LED 77| >

N

AL K| : Codingkit / led_pwm_for.py >

FEE 28 S0 for 2 A&t #E0| JASLILE Of for 25 &7| fldiA= C 2A0{e] BIEDt &2
E

2t ZAat ©of for = 2t0f A= range() F+5 BA HiOF L L O 0|20 LHHX| ZESO
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<E B MH:List >
C Qo0 M2l HHE S moMOoM &= 2|AE(List)2td 2L|CL O[O M= 2|AETH IfR FESHA ALE
O ELC} 2|AE = Ch3at 20| "o gL

B|AE O|2 =[2A, §A2, ..., }IAN]

flek 20| 2|AE Fo|= HE= oo da5S S0t2 2250 2o =3 &Lt 2[~E O|XZ LED
471t HE 4 7S 2|2E0 M5t 440 HEO| =Rl8 I 22 B=9| LED 7t X ZEE 44

of 2Z& LI Chsdf 20| LED_O Of|A LED_4 el T Bz & Fo|5t 0|F 2B MY 2ASL

c}.

LED 0 = 22
LED_1=23
LED 2 =24
LED_3 =25

List_LED = [LED_0, LED_1, LED_2, LED_3]
O|ZA XMZEE LED &2 Cf31t 20| OUT e 2 ddg Lt

GPIO.setup(List_LED[0], GPIO.OUT)

GPIO.setup(List_LED[1], GPIO.OUT)

GPIO.setup(List_LED[2], GPIO.OUT)
GPIO.setup(List_LED[3], GPIO.OUT)

04 7| M List_LED[0] & List_LED 2|AEQ9| MU AALE 7t2|ZL|Ct. List LED[1] 2 FHR| A L|Ct 0]

o 22E= WM JA2RH 0 Ho S 20 LiZL(C

HER €2 YHYOZ 2[2E0 MESIL IN o2 -t}

BUTTON_0 = 4
BUTTON_1=5
BUTTON 2=6
BUTTON_3=16

List_But =[BUTTON_0, BUTTON_1, BUTTON_2, BUTTON_3]

GPIO.setup(List_But[0], GPIO.IN)
GPIO.setup(List_But[1], GPIO.IN)
GPIO.setup(List_But[2], GPIO.IN)
GPIO.setup(List_But[3], GPIO.IN)

| LED 7} Z{Z&IL|CE O] 2

o
op
-l
nx
oA
1
—
m
O
e}
T
rm
o
n
ojo
i=
my
o
e
N Y
m
i)
= ¥
rim
o
Hr
o
2
my!
rlo
rE
fot
lo
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while 1 :
GPIO.output(List_LED[0], not GPIO.input(List_But[0]))
GPIO.output(List_LED[1], not GPIO.input(List_But[1]))
GPIO.output(List_LED[2], not GPIO.input(List_But[2]))
GPIO.output(List_LED[3], not GPIO.input(List_But[3]))

M 2E= Chgt 25U

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

LED 0 = 22
LED_1=23
LED 2=24
LED_3 =25

BUTTON_0 = 4
BUTTON_1
BUTTON_2
BUTTON_3

5
6
7

List_LED = [LED_0, LED_1, LED_2, LED_3]
List_But = [BUTTON_0, BUTTON_1, BUTTON_2, BUTTON_3]

GPIO.setup(List_LED[0], GPIO.OUT)
GPIO.setup(List_LED[1], GPIO.OUT)
GPIO.setup(List_LED[2], GPIO.OUT)
GPIO.setup(List_LED[3], GPIO.OUT)

GPIO.setup(List_But[0], GPIO.IN)
GPIO.setup(List_But[1], GPIO.IN)
GPIO.setup(List_But[2], GPIO.IN)
GPIO.setup(List_But[3], GPIO.IN)

while 1 :
GPIO.output(List_LED[0], not GPIO.input(List_But[0]))
GPIO.output(List_LED[1], not GPIO.input(List_But[1]))
GPIO.output(List_LED[2], not GPIO.input(List_But[2]))
GPIO.output(List_LED[3], not GPIO.input(List_But[3]))

OF ZEES B 7SN ABAH BHSLICL
2 AENM RESA AFBEIL B4 B JHKIE 2ot BASLCE

v len(Z|AE_0|2): B|AE 40| Jj4E it StL|Ct
v EZ|AE_O|E.remove(}A_0|E): Q1Ko A
v B|AE_0O|2.append(&A_0|2): QX9 A

= —

v 2|AE O|&.insert(@2_H3, 4 0|F): fa Bo| 9X|of }4 0|52 A5 F7t
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CtEat 20| Python 2 Z2 80| ZEBHM {2 e

O| EEAMEHO| "Menu = Programming > Python

'Menu _ * @ __pi@raspbe

»

Mathematica

Ui d

Internet > r ‘_H: thon 2 '
'Integrat

& Games > @™ pPython3

Lﬁf Accessories > % Scratch

@ Help 5 m))| Sonic Pi

e Wolfram

[F2% preferences > @

A Al7|H Ci32f 20] L[ H(Shell) O] Lt =G|, 67]0] 2[AE & &

c}.

mm Python Shell - o =
File Edit Shell Debug Options Windows Help
Fython 2.7.2 (default, Mar 18 2014, 05:132:23) —
[GCC 4.6.3] on limax2
Type "copyright", "credits" or "license ()" for more information.
»=> |

hmakm:ﬂ

I 1

flol & gof cr=Zat

c}.

>>>» List_LED
>»> len(List_LED)

4

»=>> List_LED
»»>» List_LED

(22,

24,

28]

=»> List_LED
=>> List LED

(22,

24,

25,

»>>>» List_LED
=>> List LED

[Z6,

22,

24,

L

=~

= [22, 23, 24, 25]

.remove (23)

.append (Z23)

23]
.insert (0, 26)

25, 23]

Ao EE L O 2f=H| 2| oto] ofH

o
[=] =
2" & 2250f Python 2 ZE IS A%A|ZL|Ch

#0| ¥ 2ot AH7|E +2H 2420 ZE dd ZANIt HiZ HHZ LIEfE L

BAEAM
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219| List_LED o 2} }A=2 AY 7|E0 /U= LED 9| 2t=Hj|2| m}o| T HZ QIL|C}. len(List_LED) S}H
List LED 2|AEO0| /A 747t &E=H E L T} List LED 2t 2|AE O|E0F EfO|HEIH E|AEQ BE A

£ EOFLCE LINX| AEEE 0|5 & MZisl A Q.
<O|X ZE:B|AEE 0| 8% HED LED OjE >

<AL 2|X| : Codingkit/ led4_but4 _list.py >

Of gro| gtetgha [X|agl XAgh+1, F[2g0+2 .., ZTHgH-1] 00| EHEUCL O7|M Fo A EMOL

|ZHsH A Z[CHELECH 1 22 gI0HX| 2|~ EF BHELICH Python 2 =2 T 240f| CHZ 2t
»>>> range (0, 10)
(o, 1, 2, 3, 4, 5, 6, 7, 8, 9]

range B4+ CHSTH 20| ZIChDHS MH S 4= USLICH 1248 OfFA tR? X Python2 21

==> range (10)

of EAIH 29| range(0, 10) 1t &2 ZIE EQICHE A2 & = JASLICE range() 20 StLEC| 1K}
C

ot MM range() = 0 2H O QXIS 2|AE HEH = HretetL

2§ A CH2 1 20| range(0, 100, 10) 2 U 2stH 0 2 E 10 A S 743t 40| =3 &l L|C}.

— HA

==> range (0, 100, 10)
[ 10 20, 30, 40, 50, &0, 70, 80, 907

ChEa 20| S7ta 22 Oto|H A gts & & UASLICH
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=>> range (100, 0, -10}
[1o00, 90, 80, 70, 60, &0, 40, 30, 20, 10]

Ch2at 20| Z|CHZto| Z[AZtECH 2 2RI, Oo|H A SItgf2 FHOIRH 23k Ql= 2 2EE F8Y
L|C}.

==> range (0, 100, -10)

[]
O|& 7| range() &==0fl S7tat QXIS O|8SHH O Chfot H= 2|AEE PhE 5= US|
GPIO.setup(), GPIO.output(), time.sleep() Z+S st4= 90| GPIO 2 time O|2}= 2}0|E 22| 0|28 &
oM ALY ELICE 1O range() 2 4=& Of Rk =5

B oo == 7o ZEo e g A

=]
847t 20| A LICE O] LfF 3452 mHo|k

0

S

YLICE.

oM 2 Fot range() &2t 2|2 E= for 20

x
O
==

F 780t ArEE LIt 7 OfA| for Z0f CHHA] &
Of2 =3}t for Zut range() g, E[AEE O| &% oM E 3l 2= SIS LICH THO[M O A for 22 78

SHTl H el 2| AELL OfH LIZE S XM2|5H7| A3 ArE LT
ntojMel forzel 7= F =& Lt 5L

for H= in 2|AE
=]

T} #BOIBIN 2AEC| 2t $BE0| AXHOR HAN HYHLCH BE 2|AES| UAE LY

C AO{Of|A| "for (i = 0; i < 100; i++)" © 2 ZFO{ Tl HH=2Z0|2}H I}O|M 0| A = “for i in range(0, 100)" © 2
£ 5 USLICE 07| M range() & Q

F= AUXE FOIT He| 2o =AM XSS 2|AER dhatetLrt
range(0, 100)2 0 £ K 99 7tX| =& ArE
o

i
H1

[=2] FUCH O2|1 2|AEQ HA9 =70 B

Bl 99 77tX| 100 7§O|2 2 Of for 2 HEERLICE 2 C 210fQ| for 23t 2H SES SLICH

=

i

[ |

=
for 201 A2| QI AS range() &2 MAHS T C 0|2 for 20 2 LICk SHX| Bt for 20| @I~
CHE Sg%t 2|AES

—
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# Duty Ratio : 20%
foriin range(0, 100) :
GPIO.output(LED, ON)
time.sleep(0.002)
GPIO.output(LED, OFF)
time.sleep(0.008)

FEol ZEE 100 H# gt5dtat= A YL|CH range() 2=0f| 23 A QHA i = 0 ~ 99 K|

AL 0.002 & SO LED 2 {1, 0.008 £ S0 LED £ T1= IEQJL|Ct. 0|Z40] 100

St AH

= = o — —I——I:I

S HHESI= A QLI 2@ MAO|A 20% Ot LED £ 7{= Z{0|2 2 LED 7} 22 O{EZX|Q. 0| for
0

|20 = CtZ1t Z0] 40%, 60%, 80% 2tF2| A|Zt SQHLED & = for 20| JUELICH
# Duty Ratio : 40%
foriin range(0, 100) :
GPIO.output(LED, ON)
time.sleep(0.004)
GPIO.output(LED, OFF)
time.sleep(0.006)

# Duty Ratio : 60%

foriin range(0, 100) :
GPIO.output(LED, ON)
time.sleep(0.006)
GPIO.output(LED, OFF)
time.sleep(0.004)

# Duty Ratio : 80%

foriin range(0, 100) :
GPIO.output(LED, ON)
time.sleep(0.008)
GPIO.output(LED, OFF)
time.sleep(0.002)

2t7to] for 22 B 20 time.sleep() B4=0] A|ZH 24t CHELICH 0|2 3}0] LED 7} S| M 0 & 0pA]

CIE2 for 22 2 522 ZTHOE AESI0] LED 9| 87| E M M| 8HA Sl= R EQYL|CH O] ZE= LED
2 &|0] A UL ?l2l 2 E (led_pwm_for.py) 0| A while & £ 22t CiXoH 2
i ZEL o
import RPi.GPIO as GPIO

import time
GPIO.setmode(GPIO.BCM)

LED = 22
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ON=1
OFF =0

GPIO.setup(LED, GPIO.OUT)

while 1 :
foriin range(0, 10):
for jin range(0, 100) :
GPIO.output(LED, ON)
time.sleep(i*0.001)
GPIO.output(LED, OFF)
time.sleep((10-i)*0.001)
print "Index Number : ", i
GPIO.output(LED, OFF)
time.sleep(1)

HEHW for £0| 0 £H 9 7HX| i Off Xt 2 CHYE B BHES St SO OfH FHM for £0| 0 oM 99
AL =7 of CHY=|BA =3 for & 20| A= S0 +HELICL T 710 €, j = 0 £F 100
MR HoHAM o oHEtA SOMT F2M 2ES0| BF=ELCE o 7|M i 7H 0 O|H LED = 7HX[X|

S0 0| 1*0.001 = =9t 7{X|11 (10-1)*0.001 = =2t 7HE!IL|

1 10%0.001 = 1
Ch. O[&A i 7k 0 Ol M 9 7HX| RSt Qb LED 7t AX|= AlZt2 ZO{X| 2 HR| & AlZh2 FOMYLICE O
a

SC WA JASLICE i 7t

i A LED = M A3| BHObRIL|CE 12| j QIEIA T} O Ol A 99 7K Bist

i
30
rir
>
N
rlo
e —

HA 100 HE Hh=otL|CE O2{H FH OtLt E7tR? SHRY for 29|

sleep() =~0ll M AlZhs TA A Lts) EH ChS1F 2
*0.001 + (10-)*0.001 = (i + 10 - )*0.001 = 10 * 0.001 = 0.01

o] ALkof =3 0.01 2=7t glL|Ct 0|2 0] 100 H Hr=0| &[H 1 27t E[ZX[Q. J2ijM FHKY for 2

ol=1=x 3¢ H=A Ut RHR for 20| LED of 817|& 10 HA=Z L=t 2 BA= FHR for
=0l 2fsiM 1 = S HEA ELCE F of" #7121 = S¢S FAloks AYLIC
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<28 4% print) g4 >

Ol ACS MA|7|Y E0| oM 2t 22 HAIX|7} LhE LT

O| A2 Ct2at 22 print() 2= 2 E=0f ofshM =HE A LT
while 1 :
foriin range(0, 10) :
for jin range(0, 100) :
GPIO.output(LED, ON)
time.sleep(i*0.001)
GPIO.output(LED, OFF)
time.sleep((10-i)*0.001)
print (i)
GPIO.output(LED, OFF)
time.sleep(1)

YO 2 print() &= AF EA E[A AYLICE print() &

S|
Mg =0 Hays W0l e S Tk WASHAH EL T ?2] IE0| M= print() g2 ARt

r =2

|Ch. EtZ2t 20| 2 SHA|

o

T OjEA 0| ENtK?

while 1 :
foriin range(0, 10) :
for jin range(0, 100) :
GPIO.output(LED, ON)
time.sleep(i*0.001)
GPIO.output(LED, OFF)
time.sleep((10-i)*0.001)
print "Index Number : ", i
GPIO.output(LED, OFF)
time.sleep(1)

C=ot 20| 25 gL ot 2 M 2ol A= A2 3 SLIC
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¥ Mumber
Mumber
lumber
lumber
lumber
lumber
lumber
lumber
lumber
lumber
2% Mumber

1
4

print & CtZ0| 2= & of M= &|l=0, 223 Chga 20| TN E 2

fot
Hu
ot
2
M
fot
N
my
o
Y
]
o
o
I

c}.

print ("Index Number : ", i)

bt

[
i
fot
mujn
=
of
|x
Pl
)
rlo
pav|
=
my!
rlo
i
=2
mjn
T

print ("Index Number : "), (i)

O[ZA| print Z2h =4 HIFO{A O2{7HX| A& 3l EMAR. ST A

rlo
¥
rn
40
rr
Ot
o
tu
4
A
ie)
[

L|C}. =, "Index Number : " 2} i = 202 FLE23L|C}

oA HE 4 7He| HE0| =2|H 22 =9 LED 7t X|= 2|AEE 0|8 ZEE for Z22 HHE
7

of HASLICE i E2t0ESHA 2E7 20 Es AS B4 & US AYLIC

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

LED_0 = 22
LED_1=23
LED_2 = 24
LED_3 =25
BUTTON_0 = 4
BUTTON 1=5
BUTTON 2=6

BUTTON 3 =16

List_LED = [LED_0, LED_1, LED_2, LED_3]
List_But = [BUTTON_0, BUTTON_1, BUTTON_2, BUTTON_3]
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for LED in List_LED :
GPIO.setup(LED, GPIO.OUT)

for But in List_But :
GPIO.setup(But, GPIO.IN)

while 1 :
foriin range(0, 4) :
GPIO.output(List_LED[i], not GPIO.input(List_But[i]))

[

flol REE for Zut Z|2EQ| MM Z2E OfR T2 AEYLCE E9] 2| 2E= THO|MO|M 0§ BO| t
|
=

ROXe 78 gFYHCL E £ 9y

- O o S

Ko<= 3 742 for 20| Y&LICE 2 7)o for 22 O|2] MO8l & List_ LED 9f List But 2| AEZ 0|28}

1 OpX|2 while & 2t9| for & 2H0f = 2|AE & range() &5 8SIASLICE of DA SHRA=X
& for 22 AFESHA| @2 ZEQ H|WSIHM & B £ & S5tH 3 AYL|C

<O|N RE : 2|AEQ}for 22 0|23t HED} LED 0fH >

< AL QK| : Codingkit / led4_but4_list_for.py >
O}=0| 9| analogWrite() &=} Z+0| 2t=H||2| Lo = PWM £ OHS0{ == GPIO.PWMY() 0|2}
= gd57F JELU L O] g4== GPIO 2t0|E 32| ¢tof] ME g2 U0A GPIOPWM() 22 FHL|C} C}

=1t 20| GPIOPWM() gt+=E 4-g3t0] Ha0f MFetL(Ct.

O[X| O] #H==E 0|85}0] MM QX2 FO{T T _H0| FHW AXZ FOT Fato M7 EHE|
Fato| TRl = dl2X(Hertz) YLICH 2HF 1000 0|2t @4&{tL{Cf. 1000 Hz QI A Y

ck_pwm.start(FE|H|)

start() 20l FEH| QXS FO ST FEHIZ PWM 429] 20| A|ZHELICE Of7|A FE[H|2| HY
= 00 0fM 100.0 7}X] YLICH 2F R A2|7HA] AtM5] 28 & ASLICL O3 22 252 F

b2 FE[H[E HE = ASLICH
ck_pwm.ChangeFrequency(F1it4)

ck_pwm.ChangeDutyCycle(fE|H|)
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Codri]ngnKirt
WAV

==
=

mjo

B 4 gL

mo
{0
>t
&2
rir
inl
re
inl
dlo

22 PWM Az 0

u

O ol¢ PWM M=ot E8E[= A

rir

ck_pwm.stop()
O|X| ol2{et RESZ O|&5t0] LED 0of PWM M5 QI715H0] 87| S HiFt= A TS of 2ASLICL
import RPi.GPIO as GPIO

import time
GPIO.setmode(GPIO.BCM)

LED = 22
ON=1
OFF =0

GPIO.setup(LED, GPIO.OUT)
ck_pwm = GPIO.PWM(LED, 1000)

while 1 :

ck_pwm.start(0)

foriin range(0, 10) :
ck_pwm.ChangeDutyCycle(i*10)
time.sleep(1)

ck_pwm.stop()

GPIO.output(LED, OFF)

time.sleep(1)

HX FIt4= 1000 Hz 2 LED o 28 & MZE "ck_pwm = GPIO.PWM(LED, 1000)" Z =2 HAHsIAEL

C}. while BH40]Af start) B2 M 22 A|ZHIYD for 22 0|8210 FE[H|S 10 THA|2 BIRYY
= e t 1
ZUICE ORI 20| stop() 842 0| 83t0f PWM Mo Z22
FUct,
Ol 2Y 7|EZ HOl8| A L.
< 0¥ ZE : GPIO.PWM() E4E 0|23}0{ LED &7| =XH3}7| >

< A E 2Q[X| : Codingkit / led_pwm_func.py >

[-JS!I,‘SG%M www.codingkit.net / www.sisodream.com o7
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< Q1% 27| : GPIO.PWM( 848 01 8310] LED #7] o MZsHH ZHst7| >

ChangeDutyCycle() e£=0|A{ SE|H|= 0.0 0| A{ 100.0 77}X| d™& £ Q&L|Ct 13{® LED 9| 87| =
H2 & O MESHH =ES = JASLICH d2fM O|H ASEX A= for 22| QAAHAZ 0 O A 100 7t
100

X| HF0f LED 9| Y7|Z2 100 CHAZ 8 EZ&L|CE 0] Qe AZ ChangeDutyCycle() 4=0| QIXIZ A}
8¢ = ASLCHL d2H OhE ZEe 22 922 & ALt

p-ChangeDutyCycle(0)
p-ChangeDutyCycle(1)

p-ChangeDutyCycle(99)

p.-ChangeDutyCycle(100)
O ot 8f7|= O MZ5HA =Z0| & AYLICH TH ZE= o2 20| 2 Hdsl 24A Q. 07
M sleep() &==2| 1A= 0.1 O] MY A ZSLICH 2i0F FA| 87|17t #5t=0 10 Z=2f A[ZtO] ZE

Ltk 1 &2 S50 L2 2ojFLct,

FZ7IER A A7 EYAQ. O] 10 EtA|Z =E AT 817|2t 100 A2 =2EAH
tO|E =2 & AS AYLICL AlZEE EA= &2 1000

X
of E4AR. Y 7|E0AM 2AUS W XO|E =7K|= R SHAR| 2

< 3AE 2|X| : Codingkit / led_pwm_func_100.py >
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X (Buzzer) 22| LH7] ]

A= LED of HE O M2 stA|=2t =5 X|Roigls AYUL XgFHe M22 CHo|22l £

18

(Buzzer) Of|H| £ sff 2= LICH
EX e OtF0ol &0 s EQ/X0] PWM A2 HEEO| ELICE Jd2fA 0{2{20| &z Hf M H
GPIO.PWM() Bt=E 0|8%10] HEES| 275 L|Ct

import RPi.GPIO as GPIO

import time
GPIO.setmode(GPIO.BCM)

BUZ = 15
ON =1
OFF =0

GPIO.setup(BUZ, GPIO.OUT)

ck_pwm = GPIO.PWM(BUZ, 1000)
ck_pwm.start(50)

time.sleep(5)

ck_pwm.stop()

FXE 2k=2lel 15 ¥ Ho| HZE0 AELICE 0] Eoj| 1000 Hz F=It==2| PWM ¢z

i
T
il
ot

2

A
A H
Lk O22|2 82X = ASZHM SO 0@ AJDq L2t 5 =2t 2| YELCL ZES dds) 2H
5 Z7h W~~~ A2|7F HLTH
<OH ZE: 82X 22| W] >
< A E 2X| : Codingkit/ buz_pwm.py >

O b~~~ 22[7F HE A|DEZE. 22 HES FE3 EZQSLM HEO =3 T 228 "L
ch.
import RPi.GPIO as GPIO

import time
GPIO.setmode(GPIO.BCM)

BUZ =15
BUTTON =4

BUTTON_PRESSED = 0
ON =1
OFF =0

GPIO.setup(BUZ, GP10.0OUT)
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GPIO.setup(BUTTON, GPIO.IN)

ck_pwm = GPIO.PWM(BUZ, 1000)
ck_pwm_on = 0;

while 1 :
if (GPIO.input(BUTTON) == BUTTON_PRESSED) :
if (ck_pwm_on ==0):
ck_pwm.start(50)
ck_pwm_on =1
else:
if (ck_pwm_on==1):
ck_pwm.stop()
ck_pwm_on =0

HEOl =2 AS MAdNM HEO =X
A

™
2| X| AU M stop() E+E PWM L9 &3

r
__ﬁ_
ie)
N
Rl
(@)
2
_O
2
O
-}
rg W

2
M PWM M=t S350 ed of #Ha0f 1 =7t L
A2fA ck_pwm_on #H==7t 1 QXS HAsHA 1 Of OFZM T start() M= E HASLICL O[H2 PWM A

27b A A=, £ A FX= @A DAY PWM d=2 S ZiGHEH ckpwm_on d20=1 S
A

<Od ZE . HEO| & UjT HX A2| Lf7] >
< AL Q|X| : Codingkit / buz_but.py >

O 2E 7IEOM A3l FLICH. D2, OfY3tA 2|7t A=A LIX| &0 S0 #A &7 A 2
| &3tx[ 2. 0|42 GPIOPWM() & 0|83 M= Fetot PWM A

=3
712F FEIH|ZF A& ZotoF L c O3, &

Mo
ixe}
-
inl
o
=
Z o
>
fot
u
rir
|
rlo
ol

7t Hetd He|H geteh Mo MEO| K| LT d2iAM Bl 22|17t D2X| g1 O|YdstA =

a2iM O|AE dfZ3H7| fIohA 2t=H|2| T}o| 1 o M= RPIO 2t= 2t0[=22{2| & At&& L Ct SHX| 2 Of

2to|22{2|= 2t=H[2| To| 2 oAM= SHSHA| HELICh 2r=H2| to] 1 1F 2 & CPU ApA| 7} CHE Of
< CHE ot=Rl0] YLtk J2fM StEoet - 247t /s PWM He = U2 SHOHA| He A
YLICE O] 25 22 U= A[FOAM 2k=#2| T}0] 2 7t SA|El X|= LOb E[X] HASLICE SHX|T 22
tA0 S35 959 T2 2t=H|2| o] 2 7F ¥z [ B2 AIRSO0| AFESHA & A0 2h=H|2|

2
o] 12 1 Atg0| 3%l FOIS HYULICH J2hA RY 7| E0IME hxH2| Tp0| 1 1t 2 BEO|A A
8% + UZE SHSYY0IZ PWM MBS MAS & U2 SHASLICH B2 3 7|0 Y 2908 &
O A SPI M2 0K PWM MBS TS i HYLICE SPT AlS s 3 E20| OLF0| i THEO A by

60
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M Z otd AYL Lt O 2k=#|2| Tto|o M= SPI & O{EA ALESH=A|E Hi® L O] SPI & 0| &3

=]
M OEA PWM H= & IESH=XE B RS LICH
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U U MAOIN TH7 ADL MO 300 HIQ A OL e AC[E
[ SPI QIE{H|O] AR PWM ME HET| ]

2t=H|2| THO|O M= SPI & 2 71 AF8E = UG LICH JHEHSHA 2 74l SPI & AF8 Y &= U= A2 Ot
12, SPLSS (&20|E M E : Slave Select) MS 7} 2 7 JU&LICE d2jA SPI 2 7HE SA|0|&= ARE
== UKD SPI £2H0|E 2 JHE HZASIO ALBY == USFLICH 422 AlZHES LHF0] ARZSHoF I

Q. HNZ SHX| O UL EZ|H 2t=H|2| It0|= Ot&0|=2t= =2| ADC(Analog to Digital Converter)

7t U E [AX| FELCE deiM 2[F2] ADC & S50 MM 52| ofg21 4= s g8 &
N

o
-
o
-r
ot

LICt 2 7|E0| = 2t=#|2| T0|Z 2|et ADC 7} L ASLICh OB G|, 0] ADC 7} SPI 2 HZL|
of gLt JaiA 2t=#2| mtolo| A= 2 7§2| SPI & StLt= O ADC off HZL|0f U E CHE StLf
= A=5H e & PWM M= & Tdst=0 AYLCH

SPI £ AtE3t2{H HA CHS 1t 20| spidev 2t= 2t0|E2{2| & import TtL|LC}.
import spidev
Of 2toj22{2|& O|&3dt0] spi H4F StLt M AL L.
ck_spi = spidev.SpiDev()
SPI £ AtE3H7| 23l AM =7|=HE of FO0{0F 5t=0|, O I Ar&dt= 27t open() LICt.

ck_spi.open(0, 1)

open() 2t==o| HHRM QA= SPI ZE Mo Qlh|, 2t=H|2| tO[0Af SPI o A= 4 J§&§ H&E X|&dt=
HEO[A A KR 2IXt= & 0 LICH. SRR QIXf= SPLSS 4= 9 Mo L|C}. SPLSS

1 =l
bz 50 H2 ADC Of|A ¥t 7| M= 1 HE AFRS R L L J2iA open(0, 1) O] & A YL|CH

ZA| OtF0|leo| SPI ZET} 7| L L7t? 7| ALEX| =0t ChA| obH [ HA|H CZ0F 20| SPLSS

H=e Mz HESH & A0l 7|YLie ALt

digitalWrite(SPI_SS, 0);
SPl.transfer(cmd);
SPl.transfer(data);
digitalWrite(SPI_SS, 1);

2t=H|2| THo|of M= £ZSLICH SPI _SS M= 2 AEES] FLICE 0| A2 02 712 £2{0|=2E At

f
83517] fISiM StEAN M AtS22 3 FX| g O|FA ZY2= M2|gL(Ct. O] Fof SPI oty = o

SRERTEINPN-S

ss O\ [
MOS| 0 X1 X X3 X4 X5 X6 X7
MISO 0 X1 X2 X3 X4 X5 X6 X7
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SPI_SS AISE Mols) 1 1 AIS0j GPIO.output() &2 082101 342 M ELICt.

O}=0| = A E Q| SPILtransfer() 2= gH4=2}

0|22 HlO|EE MEst 34 QLICE DB 0| g4t QXS 2|AER w4 9lof of2f ol 33

2| AEE FO A0 2

HUELQ HO[HE 2 £
GPIO.output(SPI_SS, 0)

ck_spi.xfer([cmd, data])
GPIO.output(SPI_SS, 1)

xfer() g=2| QX2 LHEZ(DE 0|83t 2[AEE S0 M SLICH O/X TN ZEE 2 O3

g

o>

L|C}.

-

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

import spidev

SPI_SS=7

# SPI Command

SPI_CMD_CLEAR = 0x00
SPI_CMD_PWM_BUZ EN =0x20
SPI_CMD_PWM_BUZ FR_H = 0x21
SPI_CMD_PWM_BUZ FR_L = 0x22
SPI_CMD_PWM_BUZ_DUTY = 0x23

GPIO.setup(SPI_SS, GPIO.OUT)
GPIO.output(SPI_SS, 1)

ck_spi = spidev.SpiDev()
ck_spi.open(0, 1)

def ck_spiWr(cmd, data) :
print(hex(cmd), hex(data))
GPIO.output(SPI_SS, 0)
ck_spi.xfer([cmd, data])
GPIO.output(SPI_SS, 1)

ck_spiWr(SPI_CMD_CLEAR, 0)
ck_spiWr(SPI_CMD_PWM_BUZ_FR_H, 0x01)
ck_spiWr(SPI_CMD_PWM_BUZ_FR_L, 0x2c)
ck_spiWr(SPI_CMD_PWM_BUZ_DUTY, 50)
ck_spiWr(SPI_CMD_PWM_BUZ_EN, 1)
time.sleep(5)
ck_spiWr(SPI_CMD_PWM_BUZ_EN, 0)
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3d 7|E0AM = ofeljet 22 SPI HMEES &S0 BHE SHAIZ + ASLILE SPI HMEE= OF0]
f

E
L TtEO|A o|0] @F =2l Hiep 20| O] C
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=0 22 HolE2| &

du
mjn
|0
E

o
I
o

M ac My

SPI_CMD_PWM_BUZ_EN 0x20 | B HMHEEZ *E'ﬁHifS_F C}20f| O] HHME
2 k=1

L|C}. GO|§] Zto| 1 0| @ &3t ElLCt,

HX PWM Al 9| 1 = A9 8 HHEZ MX
SPI_CMD_PWM_BUZ_FR_H | 0x21 1 | ot 5 &7 | =ps|

ofL|C}.

57 PWM AlSO| =04 = 819 8§ HHEE MA
SPLCMD_PWM_BUZ FR_L | 0x22 A | It &S o I =ps|

SHL|C}.

51 PWM AlS 0| EE|H|E2 MXSHL|C}
SPI_CMD_PWM_BUZ_DUTY | 0x23 A | FEIHE 23U

0 ~ 100 o Q& Z&LCt

SPI QI MO|AZ GIZAEl CIHIO|AES X7|3}8t

SPI_CMD_CLEAR 0x00 | LIC} 02 So| LED 2 ZHoj= 0 Zte =of

LED 7} THX|E2 ShL|C}.

SPI.CMD_PWM_BUZ_FR_H 2t SPI. CMD_PWM_BUZ_FR L 2 PWM 43 9o| FhtE ZA™TL|CH PWM 2

S0| Z=hp A 300 KHz 0|1 %|4 1 Hz QIL|C}. O2ig|, 1 Z+e e ZAIL

ke

300,000 / Fo}4 = FO4 A 9124zt

O 3A0 oM EE=l ot AN _UEELE SPL.CMD_PWM_BUZ_FR_H 2t SPI.CMD_PWM_BUZ_FR_L

|
=

5

HUES| HO|HZ O FA

re
il
i
Inl
=
19
el
I'IJ
2
'_l
o
o
(@)
T
N
i
a
mjn
[
f>
|0
2
inl
)
=
>I_
k)
=
gal
©

L|c}.
300,000 / 1000 = 300

o Ao Ol8iM O AN Qlaizre 300 O T3 0| Z+S SPLCMD_PWM BUZ FR.H 9F
SPL.CMD_PWM_BUZ FR L ©| G|O|E{7} T|=m, AFQ| 8 H|E= 300 / 256 0|1 3}2| 8 H|E= 300 £ 256

O 2 Lt& LMX| grUL . Chaa 20| A4to] & L L.
300/ 256 = 1 (LtHX| )

300 % 256 = 44 (% = REE2 AHM, =, LIHX| H 4D
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T3t 0|=0f SPI.CMD_PWM_BUZ FR_H 2} SPI. CMD_PWM_BUZ FR_L

1ol SMOIM Fot 78 2k
2 f0| 256 22 Li+1 LIMX|E ot of= B E U0 S ot 2

of b0 gt YUY W 2|2f
o

g_g&t 300 L. 38 ® 0x12C 7h AMELD O %S otefl FA2[ x2C &

my mlo

1l

=

o

™
i

Hu

o

SPI.CMD_PWM_BUZ FR_L o| HIO|HZ Yt O 22| o Xt2| 0x1 & SPL.CMD_PWM_BUZ_FR_H Of
o

QlajstE ELICh d2jA 9jo] ASet 22 ket 22 AT} Lk AYL D

ck_spiWr(SPI_CMD_PWM_BUZ_FR_H, 0x01)
ck_spiWr(SPI_CMD_PWM_BUZ_FR_L, 0x2c)

FThi 278 LY0| =5 SHSH7|= o, 2t PWM M= E THE7] 2I5HA Ol2{ct /S ArEotlE

njojMel A 2912 C 210{et S &oHA 2% = At &0 Ob & £0[11 16 Tl= 0x & 2 & L|CL OfF
Ol MEOI < =¥ 4Y :2 T4, 8 T, 10 T4, 16 T4+ O 2|1 HIE, HIO|E > £ T ASHA|H 0§ 2 AHA

3| Lot AE L

o 7HX| €OotFa A2 print() g0 M CHS1F 20] 513 16 Tl 2 T2 S8 = JAS LI

print(hex(38))
print(bin(38))

OZA M flel 2= 232 Ao Ot B A 20, 2% StLi7t WS L T def A2 LI OfA

N
2
>
kL
o
%)
i)
)
m
&
)
)
Hu
m
2
rA
-
=
=z
r=
fot
i
k=]
oo
ot
2
4
Rl
>

2| 47| >

LiO|MOf gt 4= def O|2t= 7| Y EZ AJRRLICH 2|1 g4 0|52 A0 23 Qtof 07 #H5 SLCh

OHOF 3| E(return) Z£0| QUCHH return S 0| HL|C}.
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=0 EZS LT time.sleep &&= QIAE XCHR|2 2Lt O
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50| =@ Z40| 1/1000 ZE(Mili Second : ms)2| A|ZH{fS TiO| AFESHA E L
Ch. 32fM 1/1000 = CHRI2 A[ZES ME[Ste 248 TS0 BEASU
def sleep_ms(ms) :
s = ms*0.001

time.sleep(s)

0l

ot

=& 0| 83}0] 0|0 for & 0|85l PWM M E BHEUHE ChZ ZES B 2 SL T
while 1 :

# LED Off

GPIO.output(LED, OFF)

time.sleep(1)

# Duty Ratio : 20%
foriin range(0, 100) :
GPIO.output(LED, ON)
time.sleep(0.002)
GPIO.output(LED, OFF)
time.sleep(0.008)
1o AE & sleep_ms() gf4=E O|&3}0] Chaxt 20| HE == JUASLICH
while 1 :
# LED Off

GPIO.output(LED, OFF)
time.sleep(1)

# Duty Ratio : 20%

foriin range(0, 100) :
GPIO.output(LED, ON)
sleep_ms(2)
GPIO.output(LED, OFF)
sleep_ms(8)

oMo M= g5 OlFA &Lt o] &

gt AL8Ste{e XELCH HX FHols) F0{of gLCh Z, 2|2l AENME sleep_ms(2) E AHE3t=
while & ELC} 0|0 "def sleep_ms(ms)" &t

<O|N 2= : @5 0| 8510{ LED 87| =2 >

< A E 2X| : Codingkit / led_pwm_for_def.py >
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A2 27| I
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Ol 210f return() 2 AHESHA|=

¢l2| sPI £ O
def ck_spiWr(cmd, data) :

print(hex(cmd), hex(data))
GPIO.output(SPI_SS, 0)
ck_spi.xfer([cmd, data])
GPIO.output(SPI_SS, 1)

HA ck_spiWr 2t= &t

S5t17| ?I8Hl ck_spixfer() &+& 0|&

25 LICE

]
ol

Ct

ol
olo

O At

A
e

jol

FALE ZE LHOJIAM Bt

.
o

Xt
(=]

Of ALE H=0f A

)

FLICH 912l == BSaF 20| S LT

O] (1 xH, AR}, ..

ck_spiWr(SPI_CMD_PWM_BUZ_FR_H, 0x01)
ck_spiWr(SPI_CMD_PWM_BUZ_FR_L, 0x2c)
ck_spiWr(SPI_CMD_PWM_BUZ_DUTY, 50)

ck_spiWr(SPI_CMD_PWM_BUZ_EN, 1)

ck_spiwr &=

c}.

8l AL L|CH SPI
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=

g 7IEOM

el
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AZohA o
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mto|Mof Mol BE2| Fol= =5 OfufLICh 2E0|2h= A2 MOPMoA o g5 BhS 1 BHS 0T
tt4E B Z(Distribute)s}”| Q|8 A THE CHRIQIL|CE 2 &2 2&E1t 17| X|(Package)2 Ltg L|Ct O] 2O
ZE 0|43t S2IXIR? E52 EE Ii7|X|2? & 0|45zl SHAX|R LT AL 2YER| 1 LSOl ChAl
Ye| stAEUCE DM 28A LiE 283 71X § 7| X= 20 H{7|XS0| 22l A4S T7| X2t
LICE 7| R&2 OfH CHE 280U I{7| X & Zate = QEUC 218 N 280 LIF0 T 28
£ TE5H7| fIshM o[ A LHF0fY BES "AH2 BE"0|2t1 S LT d2jM ofH F+5 HjZ3t7|
UM =2

ZEZ USASHCL O1ZA U= &2 RE0= OfF &2 EE0[E I7|XE T +7t
gLt 22|ot 22 2550| 20[H Ij7[X|7F gLICE DM Tj7|X|= &2 25# 2 otL| 2} CHE
7|X e Zetet 4= AFLICHL 21 222 O|FA &2 ZE0|U 7KLt Og 25 S§HeE R50|2t

1 FELICE O/ & Of3l7t = ALte? JefAf oo oM aetq ez RE0|8t

I-J
|ru
rir
pat}
rlo
o

Zot7| R TE A2 Z=0|Lt, OfH A2 RES0| ZOtA I{7|X| 2 i Z5}

rir
pat}
o
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n
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Of O[0f7| & CtZ1at 20| FE|&HK. Z=0[2h &4 StLiLt 03] 7 RS2 CHE 2 E0|A =2 CE 27| 9
SLICH 10 A o7 |X] 7HE 2 =5 OISHStA| L "' Cf == 0|t 2t Of3Y
O A
=

=
T=E
|Ct. S O[OF7| = A~~~ St = I YA 2 X882 §
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IETBY
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1% 252 050 BASLCH 252 #42 0/8310) BHELICE 2k 9I0l AE F B4+S 0/83t0]
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import RPi.GPIO as GPIO
GPIO.setmode(GPIO.BCM)
import spidev

SPI_SS =7

# SPI Command

SPI_CMD_CLEAR = 0x00
SPI_CMD_PWM_BUZ_EN =0x20
SPI_CMD_PWM_BUZ_FR_H = 0x21
SPI_CMD_PWM_BUZ_FR_L = 0x22
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SPI_CMD_PWM_BUZ_DUTY = 0x23

GPIO.setup(SPI_SS, GPIO.OUT)
GPIO.output(SPI_SS, 1)

ck_spi = spidev.SpiDev()
ck_spi.open(0, 1)

def ck_spiWr(cmd, data) :
print(hex(cmd), hex(data))
GPIO.output(SPI_SS, 0)
ck_spi.xfer([cmd, data])
GPIO.output(SPI_SS, 1)

A 0| ot =AW XMFst7| Hof| Eh3ak 20| HO|20|A CK_SPI 2 & TH5 UL}

OLE CK_SPI Z0| CK_SPlpy 2t= O|202 MASILICH J2|1 Che1f Z0]

_I
setup.py 2t= IS TS0 Z2 S0 MY ELICH O] setup.py T2 2=0f Ot §EE B U= It

from distutils.core import setup

setup(
name ='CK_SPI,
version ='1.0.0',
py_modules = ['CK_SPI'],
author = 'SISODREAM - WH Lee’,
author_email = 'ck@sisodream.com’,
url = 'www.codingkit.net’,
description = 'Codingkit SPI Interface’

A distutils.core 2= 2 & & setup &£ import 2fL|Ct. distutils.core = R ES HZESH7| 2ot SE 2|
E[(Utility)S0| = E=RLICt 0] & setup() &= E= A7 A AX|0f 25t S==QL|C}. O] setup() B ==
Ol= ®X O|Ext N HEE WHEYLICL 222 Z&0| 2|AEE MG 1 O3 XA A&t ofOj

2, 2T MO|E F&, FIHYE S TWEY SLICL

O|X| {10 A BH= CK_SPI EG 2 7FA{ "python setup.py sdist” 211 2510 R &S M deL(Ct.
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pi@raspberrypi
p1@raspberryp1

adlt file list)

warning

& (warning)0| 2 7§27t Lt =0 FAISI HO{7kM & ELICH REHK Z 1= 'MANIFEST.in' It 20| GiLt
= A2, O| A2 oA HE= 20 To|M ot A(=F A7t .py o L))ol E55 Mo &&= T YL

1= T

o| o

ne

= 8l0E &1, 0] 2522 UEE IFEUAM ASH2 2 "MANIFEST" It A S 25 LICh FHR 31
= 0| 2=5 7N 2= 235= "README" Lt "README.txt" T+ 0| giCH= A YLICH O|FA ot &2

£0| IHEO{ R & L|CE O|ZH A ZHE0{ Rl R &2 "sudo python setup.py install" &t0f A X|gkL|C}.

O RS TS X5 AN 225t AL 2213 O|X| o] 255 ArEsts L =0l Tl A i <

2ASHC

—_

< A E Q|%| : Codingkit / CK_SPl.py >

< A E 2|X| : Codingkit / setup.py >

<28 M :import >

Ho

IpO|Mo M= Bl 25l = &S AHEOH| fIoiAf import 25 AREgHL|CL C10{2] #include 1 FAMEL

C}.
O[Xl ?0M 2h= CK_SPI &5 ALE5H0] ?[0A 2F= "SPI QIE 0| A2 S O0{Tl PWM L= & 0| &3t
of £A 22| L7]" o o N £ B0l ERSL L 2 E= OS2t 25 Lo
import time
import CK_SPI as spi
70
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spi.ck_spiWr(spi.SPI_CMD_CLEAR, 0)
spi.ck_spiWr(spi.SPI_CMD_PWM_BUZ_FR_H, 0x01)
spi.ck_spiWr(spi.SPI_CMD_PWM_BUZ_FR_L, 0x2c)
spi.ck_spiWr(spi.SPI_CMD_PWM_BUZ_DUTY, 50)
spi.ck_spiWr(spi.SPI_CMD_PWM_BUZ_EN, 1)
time.sleep(5)
spi.ck_spiWr(spi.SPI_CMD_PWM_BUZ_EN, 0)

2= Slimport Of CisiA] & 7HX| & ot 220 7p2E L E

mio|M 2=0| ofC|of EX|= A=A €12 H2H Python 2 == 3 HOj| A ChZap 20| EfO| L Ct.

>>> 1lmport SyS

>>> gys.path

['"y "/home/pi', '/fusr/bin', '/usr/lib/pytheon3.2', '"/Jusr/libk/python3.Z/plat-1linu
x2", '"/usr/lib/pythonz.2/lib-dynload', '/usr/local/lib/python3.Z/dist-packages’,

"Jusr/lib/python3/dist-packages']

»>»> RP1.GPIOQ
<module 'RP1.GPIO' from '/usr/lib/python3/dist-packages/RP1i/GPIO.cpython-2Zmu.so'>

2|2+ Z0| from L} 2| path Of ?{X|3 AELIC.
import = Cf5 2t 0] 2| gL|Cf.
import @ E0|& as A[20|&

import 7| E 0|20 2=E0|F2 M FLCt 0|50 HF ZALt & = as & AF&010 0|55 HiEs U

=3
=
SLICh as 0|2 = Y&e = ASLICE fI2] ZEO0|M as O[5S WS ALHH Chap 20] &=Lt

import CK_SPI
CK_SPl.ck_spiWr(CK_SPI.SPI_CMD_CLEAR, 0)

Ch21f 20| A8 == ASLIC}

9lo| AEOM B4 e W4 £ B OFo| B4 E WS Yehs HYLICH O] 0 g4 £
2 A8 1) 25 0[S MX| 0tE HLICh CHS} 20| cs_spiwr S import 5t 25 0|22 MX| &
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import CK_SPI as spi
from CK_SPI import ck_spiWr
ck_spiWr(spi.SPI_CMD_CLEAR, 0)

O U Fo|5td H2 M ZEO|M ck_spiwr 2t= Bt=7F @LOfOF ghL|Ct. CHZuh 20| 3t 2 5& 25 O]

=
BlO[ AFEE == UAFLICE

ajru

from CK_SPI import *
ck_spiWr(SPI_CMD_CLEAR, 0)

O|Z7 import = Ctyot FEOZE ALEE = AU

o>

LICt & 2 FMCHF R85 ALESHU Al R.

St 71X  AEHEZ|H CK_SPl.py O 0| A "import RPi.GPIO as GPIO" & L|Ct 12|10 2|9 ZEO0fA]
“import CK_SPI" £ =0, Ct21t 20| LED € A= ZEE 7+ [ " import RPi.GPIO as GPIO" & S|
OF &7tR? ZOtoF &77tR7? St= Z0| HE|StA AFEE = UX[TH QA= ALY == JUELICH GPIO &

—

= =
import 3t IE = CH21

import time

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

LED = 22
GPIO.setup(LED, GPIO.OUT)
GPIO.output(LED, 1)

spi.ck_spiWr(spi.SPI_CMD_CLEAR, 0)
spi.ck_spiWr(spi.SPI_CMD_PWM_BUZ_FR_H, 0x01)
spi.ck_spiWr(spi.SPI_CMD_PWM_BUZ_FR_L, 0x2c)
spi.ck_spiWr(spi.SPI_CMD_PWM_BUZ_DUTY, 50)
spi.ck_spiWr(spi.SPI_CMD_PWM_BUZ_EN, 1)
time.sleep(5)
spi.ck_spiWr(spi.SPI_CMD_PWM_BUZ_EN, 0)

GPIO.output(LED, 0)

GPIO £ import S}X| 10 AFEEI2{H GPIO.setup() 20| GPIO & AI23t= Z EE spi.GPIO.setup() 0|2t
1 MM GPIO 9| 2|X|7} spi & 2+0f| ACH= A F2lsl F0{0F grLCt.

2ol AEL= A7} L= SQHLED 7 74X Q= R EQIL|CH
<O|X ZE :import GPIO sjA LED 7{7]| >

< AE @|X| : Codingkit / buz_gpio_led.py >
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<% M BX¥oM 22| 7} L= St LED 7}t St THX[ 7| >

ot
i)
I
Ral
k>

27 2= LED £ 2% ZAL|C} O2|10 A|Zt0] 1 X S Z [|OjCt LED £ LM &L 2|

T AEHMOZELEDE RE 1170 EXHE BL|CH

import time

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

LED_0 = 22
LED 1=23
LED 2 =24
LED 3=25

List_LED = [LED_0, LED_1, LED_2, LED_3]

D E import 3}= Z{1} LED T Ho|= 2|9t ZH&LICH LED £ g2|AEZY}

re
kU
[N
N
in
1t
bt
X
|
L]
[l
g

== & 0| 83tM 8.

< A E QK| : Codingkit/ buz_led4 off.py >
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[7hexge S8 otz 2t U

=

ns

711

OFFOlle= 7HEIMY = MM 28 2t 22 OfE22d US Y= M8 HOo| JAFLLCL O|AE 75

SlA sl A2 L& ADC (Analog to Digital Converter) 7 O|R{A O EHCt Hi Y& LICH SFX|2F 2h=H|
2| mo|= ADCZt LHEE[Of QUK| @47| If20f 220 Exo| ADC HZ AHEdH{OF gfL|Ct o] 2/F ADC 2t
2t=H|2| Tto|= SPI §41S TfL|CH AOoAM PWM M E HMSH=

HS AFRUCHH Q& ADC 9F MIZ L= SPI 9| SPLSS
03 SPLSS T Mo E Molstn 9Ed pE2 MES S 13 FLCH
ADC_SPI_SS=8

GPIO.setup(ADC_SPI_SS, GPIO.OUT)
GPIO.output(ADC_SPI_SS, 1)

QF ADC £ 4 71e| Ot 21 g5 98 &S + UASLICE O|H A= 4 A2 (Channel) 0|2} SfL|CH 2

MEo| ofg= g2 LAIE 22 B =0, Of CXE g2 10 H EQYL|C J2fM O] ot 21 gt0|

CIXE ez Hot 410 Wel= 0 ~ 1023 7HA[L|Ct OtF0| o ADC Zfo| Heet Z&Lct 2F X E
o= Cheat 22 ofd21 M 50| Ao e o
e H= =R ) XA C|Hto|A ADC Mode Switch
0 0xC7 oA MM X
1 OxCF A2 MA X
25 M Switch 0 Down
2 0xD7 — :
THHAXN S 2 Switch 0 Up
EH7] MIA Switch 1 Down
3 OxDF .
78NS 1 Switch 1 Up

GIZE ClHfo|20] 22 0l 7| SIshAE Y DS YHstD S sich JhM Cf2l e 3

EoF 250 HLCH O] A2 I e 1 Mof gts He AYLIth

GPIO.output(ADC_SPI_SS, 0)

adcVal_list = spi.xfer([ADC_VR1, 0xFF, 0xFF])
GPIO.output(ADC_SPI_SS, 1)

adcVal = (adcVal_list[0] << 9) + (adcVal_list[1]<<1) + (adcVal_list[2] >> 7)
print "VR1 : ", adcVal, hex(adcVal)

time.sleep(0.5)

Ch21t 22 SPI QI H 0| & Y S 2SO 7] 2 SPILSS O 0 2 M =115 K FLIC}
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ss 1\ [

1
1

X
X

INEFN

X X
X2 X3

> >

X5 X6 X7
X5 X6 X7

=
n
@)
o

2|20 1 AtO|of spixfer S22 k2 ID o OxFF Z}2 T ® &ojo|l2o| METHLCE O3, (g ID =

off MESH=R| =0, OxFF gf2 OfH 2oju7te? MM =2 O] gt2 OFF 20|72t GlE LTt OxFF CHAl
CHE O S TES FOo= 20| ELIth o|ZA dte Olfe fl2 mES EAIE ORAHOAM
MOSI = 7F LZ7HEM MISO 4l= 7} S0{gLCt O|A2 OFAHOA FARVIE #7] 2= 2l0/gl

= FA0|2t: FOf St= AYLICE O] ADC Of|A{= 10 H|EQS| £zt Chgat 20| o[ gLt

ss
sew UV UYVYUYUUYUYU YUY UL Y
Bit Order —(0_X1 (2 3 Y4 X5 Y6 X7 Yo {1 X2 ¥(8 X4 X5 X6 X7 Yo X

T

MOSI  — Channel 1D OxFF OxFF
MISO
(ADC Data) {9 (8 )7 X6 X5 X4 (s )2 X0 Yo X]
X B HIOIE S Y HHOIE Al R Bl E

flol A F24 F20] MISO =0 2] E AL 2f=H|2| LtO[0|A 0{oF H|O| & §L|CH.

O[HMl |2 ZEO|M spixfer() g2t ¢[2| A8S A 2 SL T
adcVal_list = spi.xfer([ADC_VR1, 0xFF, 0xFF])

spixfer() gt=2| QIXt= 2 ID o 20|20 gts 27| ISt OxFF £t & ZHYLICH O|A2 o

MOSI O M 3 HIO|EQ| gtS TES AL

o

_<ID_

ZELCH O|HA 242 FH MISO 2 2|o| J2/1t 20| A Ho|
Eof Z284M ADC gt 10 HIEE O| 42 adcVal_list 2|AE B0 MYELICH DG O[ZH|
HMEE= 10 HEZ NSFEH 2= A2 Ot XM HIO|EQ| OFX| 8} HIERE HEHO| Z[0f N#RY Bf
O|EQ| HEAM| HIEMMX|YLICE. spixfer() gt ghet £40] 2 AEYL|CE O] 2|AEQ HAS2 8 HIE
2 7Mo| ELC} Z, SPI 7t HIO|E CH2 MAE|7| 20| 2|AEQ| AAE 8 HEZ TA0| EL|CH
O] B|AEQS| AR AL Q20| MISO o KM HIO|E7} XAEL|CE ADC & 10 HIE 22 MY
of 37| =0l adcval list 2|~E0| RN HAS oh¢ 1 HIETO| 207 A1 LIHX|= 2|0|7} gl&
L|C}. O] 1 H|EZ} SHA) 212 8 HIESI D MK 40| 1 HEQ st M ADC Zf 10 HHES PA3H=

AYLCt oA F9& 10 HIEZL SMT g2 Fol= A2 T ZEL Z&LICH

adcVal = (adcVal_list[0] << 9) + (adcVal_list[1]<<1) + (adcVal_list[2] >> 7)

(o]

|ZESID, 2 B A= 1~

o
W
o
1]
m
°
©
rE
=
Im
2
|O
Hu
©
2
oju
1o
K
|0
Hu
o 4

MW A= 0 B HEO|EZ 8 HIEQ| X420 U

AN

rr

MR 220 BES 7 813 Q2% 02 HEE BUCL 0|HS 1YOR =A2felR e 1D 2

o>
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<<9

@mstxwxw

X6 X5 X4 X3 X2 X

[T

(9 X8 X7 X6 X5 X4 X3 X2 X1 X0 )

7 )6 15 14 3 2 41 )0

>>7

O ENE N3 xSm

O|Z7 oto] ofg=1 gf= /UL TN 2 E= O3t Z5LICH

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

import spidev

ADC_SPI_SS =8
ADC_VR1 = 0xDF

GPIO.setup(ADC_SPI_SS, GPIO.OUT)
GPIO.output(ADC_SPI_SS, 1)

spi = spidev.SpiDev()
spi.open(0, 0)

while 1 :
GPIO.output(ADC_SPI_SS, 0)
adcVal_list = spi.xfer([ADC_VR1, 0xFF, 0xFF])
GPIO.output(ADC_SPI_SS, 1)
adcVal = (adcVal_list[0] << 9) + (adcVal_list[1]<<1) + (adcVal_list[2] >> 7)
print "VR1 : ", adcVal, hex(adcVal)
time.sleep(0.5)

O 2T 7|EOM Hd A7 EHA|R. 2[4 7HHANSS S24M S B0 EHAIR. F2I5t
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ADC Mode Switch £ 1 HE Q|2 28 FTA| 2.

ADC MODE

LIGHT TEMP
SENS SENS

Ch21t 20| 7H Mg 0] E8E= AS HO|ZoM =olg = ASL

<O|X 2E : 7pHXE 2 47| >

< A E QK| : Codingkit / vr_print.py >

77
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Mol 252 OF0|.0|Al ELO] CHERAZ| ME0 O7|AM= Mol ZE=Z ofFA M

M a2 &0 SO0|=X[0f tiet AS YOIEEE SHSLICH RN M= &7, 2=, 22], Held
M Z42E 221X 4 7H7F ON & 1 s 42 810 S0l AYLICE olE =3 0 ¥ 22(X|7 ON
O &I &7| MMl gt= HO|20 print ot= A YL|Ch

AN g2 ZHEA S o FeF OFEZEX| 2 SPT Off HZE ADC of gt= 8101 2 AYLCH J2iM 7teixe
US 0 2= Al 0§ HISHA 2EoHH ELICL 22| YT 3 E F[ES] ADC 2E Af[X|= Of2f
O8N 20| 25 of2fz Lie ELICH

R T
e *
ADC MODE E . $5ceites B -
e cescesss (LT
E?T“ “ffB;““" TR §§§§§§§§ ERRNANNRNNANRRNN
O
e \
e EErewo@ =
LIGHT TEMP :} i # 0000 = @
SENS SENS ARDUINO - EINENENE
w weeE - ofllsi ©

d2{™H ADC A& ID £ & Cr21f 20| ™Mo FL|LC}.

ADC_CH_LIGHT =0xDF #ADC Channel ID - Light
ADC_CH_TEMP =0xD7 #ADC Channel ID - Temperature
ADC_CH_SOUND = 0xCF # ADC Channel ID - Sound
ADC_CH_IR = 0xC7 # ADC Channel ID - IR

Of M'2dS 0[83t0 ADC oM ZtE 80 2

rir
ot

=== b3 s Ch

def ck_adcRd(chlID) :
GPIO.output(ADC_SPI_SS, 0)
adcVal_list = spi.xfer([chID, 0xFF, 0xFF])
GPIO.output(ADC_SPI_SS, 1)

adcVal = ((adcVal_list[0] << 9) + (adcVal_list[1]<<1) + (adcVal_list[2] >> 7)) & Ox3ff
return(adcVal)

el ZEet £Z2 AEE Fe2 T

SWITCH_0 = 26
SWITCH_1 = 27
SWITCH_2=2
SWITCH 3=3

sensor_switch = [SWITCH_0, SWITCH_1, SWITCH_2, SWITCH_3]
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ALKl 2[AE A0 I MAL| O|En Mo X2 ID E 2|AEE ML L

sensor_name = ["Light", "Temp", "Sound", "IR"]
sensor_chlD =[ADC_CH_LIGHT, ADC_CH_TEMP, ADC_CH_SOUND, ADC_CH_IR]

O| A2 ChZah 20| for 22 &3t 2t MMl g2 =ota{ 1 o= AY ULt
while 1 :
foriin range(4):
if (GPIO.input(sensor_switch[i]) == SW_ON) :
print sensor_nameJi], " : ", ck_adcRd(sensor_chID[i])
time.sleep(0.5)
while & Q19| for 22 0 ~ 4 }X| QI EHAE HLESHL|CF O AL X[7F ON O] E|Q=X| =225 1 ON Of

& 2RX[0f sfFst= MMl O]Fa ADC gt= 3 SLIth 2E 7|ENM &d AIZ7|H Ci5at 20

%II-'C'S}- |_| |:|-_

=]

Light
Light
Light
Temp
Temp
Temp
Sound

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

import spidev

ADC_SPI_SS =8

ADC_CH_LIGHT = 0xDF # ADC Channel ID - Light
ADC_CH_TEMP =0xD7 # ADC Channel ID - Temperature
ADC_CH_SOUND = 0xCF # ADC Channel ID - Sound
ADC_CH_IR =0xC7 #ADC Channel ID - IR

GPIO.setup(ADC_SPI_SS, GPIO.OUT)
GPIO.output(ADC_SPI_SS, 1)
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spi = spidev.SpiDev()
spi.open(0, 0)

def ck_adcRd(chlID) :
GPIO.output(ADC_SPI_SS, 0)
adcVal_list = spi.xfer([chID, 0xFF, 0xFF])
GPIO.output(ADC_SPI_SS, 1)
adcVal = ((adcVal_list[0] << 9) + (adcVal_list[1]<<1) + (adcVal_list[2] >> 7)) & Ox3ff
return(adcVal)

SWITCH_0 = 26
SWITCH_1 = 27
SWITCH_2=2
SWITCH_3=3

SW_ON =1
SW_OFF =0

sensor_name = ["Light", "Temp", "Sound”, "IR"]
sensor_switch = [SWITCH_0, SWITCH_1, SWITCH_2, SWITCH_3]
sensor_chlD = [ADC_CH_LIGHT, ADC_CH_TEMP, ADC_CH_SOUND, ADC_CH_IR]

for SWITCH in sensor_switch:
GPIO.setup(SWITCH, GPIO.IN)

IR_LED =13
GPIO.setup(IR_LED, GPIO.OUT)
GPIO.output(IR_LED, 1)

while 1 :
foriinrange(4) :
if (GPIO.input(sensor_switch[i]) == SW_ON) :
print sensor_name]Ji], " : ", ck_adcRd(sensor_chlDJi])
time.sleep(0.5)

<O|M ZE : MM Zt Ao S2817 >

< A E Q|X| : Codingkit / sensor_print.py >
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[DC BE]
OtFO0| MEOA EX0| DC ZHE HEESI=0H &= Chaat 20| 3 71| M= 7t AFgE L CH
Mo H 49
DCMOT_EN Enable A&
DCMOT_FWD HEtsk Enable Al
DCMOT_BWD At Enable A&

0| 5 Enable AlZ& GPIOoutput) 45 O|83H0] 0 T 1 22 AHSt0] FLICH YW NSet ourg
ABE PWM NBE FEOH0] 2H 58 TS 4 USLICL PWM MBS SX{ot OHIZLR| 2 SPL 7
HER X2|PLICH CFS 2 HWBOR §Meke DC BE IEYLITH

import time

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

DCMOT_EN =17
GPIO.setup(DCMOT_EN, GPIO.OUT)
GPIO.output(DCMOT_EN, 1)
spi.ck_spiWr(spi.SPI_CMD_CLEAR, 0)
spi.ck_pwmDCMot_fwd(1000, 50)
time.sleep(5)

# Disable

GPIO.output(DCMOT_EN, 0)
spi.ck_spiWr(spi.SPI_CMD_PWM_DM_FWD_EN, 0)

CK_SPILDEV REE import 3t¥1 0|22 spi 2 W& L|CL. DCMOT_EN Al = GPIOsetup() &h4=of
GPIO.output() S22 #HEZ StL|Ch. DCMOTEN 0= 1 € W =0 DC 2E{Z Enable StL|C}

i

spi.ck_spiWr(spi.SPLCMD_CLEAR, 0) = SPI 2 ZAHAEEL|= MIEES x7|3 8 FLLCL spi

ck_pwmDCMot_fwd(1000, 50) &= DCMOT_FWD Al 9o| Fht42} FEIH|E MAHEstD PWM A

=
E
WS SAYLICH HMA QRS FOH4E, 1000 & YSHE 1000 Hz O F47 YA Lt Fi

W QIxt= FE[HIYLCH 50 2= 2H5HH 50 % o FE|H|7t Y E Lt O|ZA Fatsot FEHE 2

A2 et g2 S E6HH 1000 Hz, 50 % O PWM AlS7F MM 0| ElL|Ct,

=

timessleep(5) 2 5 &7t S22 A|7|11 DC EHE HL|Ct 07| {5fA DCMOT_EN A&0| 0 & N =1,
ck_spiWr() et=E 0|235}0 DCMOT_FWD Al30| 0 & FL|Ct. DCMOT_FWD Al5 0 PWM ASE 917t
57| RIsiM= Chaat 22 HMESO| AL E L T
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SPI_CMD_PWM_DM_FWD_EN | 0x20 | 2= DCMOT_FWD 22 7™
0| HWEZ ABYSHL|C}.
DCMOT_FWD PWM Al& 0| =04 & AtQ| 8 H|E

SPI_CMD_PWM_ DM_FWD_FR_H | 0x21 ©
£ 238gurt.

DCMOT_FWD PWM Al & o] =i}
£ 2EgL

St 8 HIE

&
o

SPI.CMD_PWM_ DM_FWD_FR_L | 0x22

DCMOT_FWD PWM Al 0| SE[H|Z MASHL|C}

SPL. CMD_PWM_ DM_FWD_DUTY | 0x23
0 ~ 100 9| HQ|E zt&L|Ch

ck pwmDCMot_fwd() B4£ 919 AUESS 0[Boto] PHEIYGLICE O BE FI0IA import 3
o

CK_SPLDEV 2 &0i JA&FLICt O] &0 ZE& [t
def ck_pwm(cmd, freq, duty=50) :

freq_set_val = 300000 / freq
ck_spiWr(cmd+1, (freq_set_val >> 8) & 0xff) # Freq H

ck_spiWr(cmd+2, freq_set_val & 0xff) #Freq L
ck_spiWr(cmd+3, duty) # DUTY
ck_spiWr(cmd, 1) # EN

def ck_pwmDCMot_fwd(freq, duty=50) :
ck_pwm(SPI_CMD_PWM_DM_FWD_EN, freq, duty)

?lo| ck_pwm gt 27| HWERL Fhte, FE[HE YH2 2 Z0F SPI HMEES 0|50 PWM 4=
=
=

0] ZAl2 " freq_set_val = 300000 / freq" 2 ISt ALSLICL LS Fat=0| A2 8 HHEE ck_spiWr()
g5 0|80t 4ot g2 2 Fat+2| 5t9| 8 HEE FLCh A2(1 REHE 2L
E2L Enable 135 &7F510] PWM M= & d-JLICE ckospiWr() &0 cmd QIAE HESH=G|, &

M7t +1, +2, +3, +0 22 £|0 QUEL|Ct 0|F = DCMOT_FWD AW E 7} CHSaf 20| 1M XtO|Lt= ££0|

= HA
7| W &0f SPI.CMD_PWM_DM_FWD_EN 0of +1, +2, +3 & o}H 2tz SPI.CMD_PWM_DM_FWD_FR_H,
SPI.CMD_PWM_DM_FWD_FR_L, SPI.CMD_PWM_DM_FWD_DUTY A EZ} | 7| U{Z L C}.
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SPI_CMD_PWM_DM_FWD_EN = 0x28
SPI_CMD_PWM_DM_FWD_FR_H = 0x29
SPI_CMD_PWM_DM_FWD_FR_L = 0x2a
SPI_CMD_PWM_DM_FWD_DUTY = 0x2b
O] ck_pwm() gt=& 0|83t ck_pwmDCMot_fwd() gt+=& ThSLICE O] e=0M= ck_ pwm() &S
SESH=L|, AR QX2 = DCMOT_FWD HME = 74& 20| ZH2 SPL.CMD_PWM_DM_FWD_EN 7
| -

2 FLICH SR QXS Fm40|m Al QIRHE SE[HQLICH O] Al#A QIXLE "duty = 50" Of
AN

gt M O] gt5 S EY M MR QX FEHIE N FX| @ 7|2 22 50 0| EChe 2|O]
2ILICF
OfM 2T 7IE0M Hdo EMAIR. U2 2 DC 2KVt 3|Hot= As & + AS AYLICH

<O|X 2= :SPI &2 0| 8310 DC RE| YLT2= E2|7] >

< A E K| : Codingkit/ dcmot_spi_pwm.py >

<5 X :DC 2H Yoz £87| >
O[#i0]= DC ZHE G2 2 2 AGLILE dYedez 52| SPIAHME go= Chai 25U Ch

def ck_pwmDCMot_bwd(freq, duty=50) :
ck_pwm(CMD_PWM_DM_BWD_EN, freq, duty)

st HWE L ChSTH LT
SPI_CMD_PWM_DM_BWD EN =0x2C
SPI_CMD_PWM_DM_BWD_FR_H = 0x2d
SPI_CMD_PWM_DM_BWD_FR_L = 0x2e
SPI_CMD_PWM_DM_BWD_DUTY = 0x2f

O] 40t 1

-
R
=

EE 0[85310f DC ZHE G2z 55 E4A .

< AE QK| : Codingkit / dcmot_spi_pwm_inv.py >

0|23}0] DC ZE{Q| £E & Hofs) A S L|Ct. DCMOT_FWD O PWM A5 0| SE|
T QUCED OFF0|= MEO|AM HYR ST 23 OfX| 2h=H|2| T}o|oflA 7t

H nlo
i
=
M
0 4

2 PWM M3 E TS0 EHASLCH PWM Hzs 2I0M ALSHE
ck_pwmDCMot_fwd() gt£=Z5 0|23810] THEZSL|CL 0] PWM AlS 9| Fot4== 1000 Hz 2 &L Ch

OIXt & FE[HI= ZtEHAMTO| gts Y=o S F=0{of fL|Ch DBH|, 7MY £42 0 ~ 1023 77t
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A| HStD FEH[= 0 ~ 100 7bX| HEFLCE O|FA el M el7t tHE W= OFFO0|=0M = map() E+E
0|83t g BIFASLICE J2iA 2t=H|2| TtO[0| M= map() g=2f H|=zot ck_map() g+E CHS1

=]
=AgLCL O & £ 71 &M AHEE AYLICH

-

def ck_map(x, in_min, in_max, out_min, out_max) :
out_val = (((x - in_min) * (out_max - out_min)) / (in_max - in_min)) + out_min
return out_val
Of ck_map() e=E O0|85t0 Iteixdetel €H o] #HeE 0 ~ 100 o=z Hgot OfF
ck_pwmDCMot_fwd() gt==0f FE[H| QIXtz HE5t= AYL|Ct 0| RE= Lt 25U
speed = spi_adc.ck_adcRd(spi_adc.ADC_CH_VR1)
speed = ck_map(speed, 0, 1023, 0, 100)
spi_dev.ck_pwmDCMot_fwd(1000, speed)
MM 42 HOl speed HO0f HYRLICL O] 4= ckmap() &+E &350 0 ~ 100 H{|=Z Het
£l 0] £t2 ck_pwmDCMot_fwd() gt4=2| FE|B| IXt= ™EEL|C O|ZA StH 7N ¢h2 &

tetAl FE[H| 7L BHR 2 FE|B|7F B DC 2E{Q| =| £ BREL|C

el REE HH spi_adc @t spi_dev 25S AHEUEES & + JUFLILEL 0] 2=52 MSEE = OHO|
o
]

32 SD 7tE0| o|0] &X|7} £|of AS LI 0|42 Cigat Z0| import 2 L|Ct.

import CK_SPI_ADC as spi_adc
import CK_SPI_DEYV as spi_dev
Ol = B2 SPI &3 at+=E50| 20 QU= R EQL|CH HA CKSPLADC € MHEZ|HAESL|CE O] B &
M= ZE 7IE0 A= MAMeb 7bHAMTe| ofd= 1 48 SPI QIHEO|AE F=
Ol 20 = Z=QLICL O[O0 SPI & &35t A Ziat 7tHME 22 20 S0l= 2 A od= 5

S| EASLICE 0| ZHE He|ste CK SPIADC 2EZ Tt=/A S L T}

FI[[
EI

Of 2=0f Ligel ADC x{ 2 ID B4 L5t Z5LICE

C|HfO| A ADC X2 ID Bi== X< 1D ADC Mode Switch
QM MIA ADC_CH_IR 0xC7 X
A2 MA ADC _CH SOUND OxCF X
o MM ADC_CH_TEMP Down
0xD7
JhHXE 2 ADC CH VR2 Up
BE7| M ADC _CH_LIGHT OxDF Down
X
THHANE 1 ADC CH VR1 Up
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Ol 2E0f W&& ADC gt2 = == Chau 25U

def ck_adcRd(chlID) :
GPIO.output(ADC_SPI_SS, 0)
adcVal_list = spi.xfer([chID, 0xFF, 0xFF])
GPIO.output(ADC_SPI_SS, 1)
adcVal = ((adcVal_list[0] << 9) + (adcVal_list[1]<<1) + (adcVal_list[2] >> 7)) & 0x3ff
return(adcVal)

Hoil Ot 2YERE e+YLCh X2 ID & 2Xt= Y 2ot SPI IHH 0| AS SoiA o' xH 20l A2

AN == )
El ClHO|A Zh2 91 ot= QI L|Ct. CK_SPILADC 252 O|&A #+40| &0 JA&LICH
O XtMet L8 0] 28§ A4 FEE US| FHUAR. ZEE= YX|= O3t Z5LCH
< A QK| : Codingkit / CodingkitSPI / CK_SPI_ADC.py >

CK_SPLDEV 2&2 0|0 DC 2H2| O ¥ oA ArE RS LICE 1 W= Chgah 20| import & LICE

import CK_SPI_DEV as spi

T2 ofHof= SPI £t& 28 2 7§E import 3{Of 3{Af O| S spi_dev = HHE A L|Ct O] 2E2 SPI
£ 0[83l0 of] C[HIO[AE HEESH=E ZEYLICH OFANHK|= PWM LS E BHEE EE2 T2 ME
SIAEM, 22 = OFF0| ot DHMVIX|Z ZEfESALL FND S= ZHEEY AYLLL PWM MBS
UEE 20 M= HoM 2¥S =R CHE CIHIO|AS0| ZofjA At 2B E2[ZSUHEE S5
Sl 0] AALE XpMSE HES 210 HOAH 42 AES TS| FMHQ. ZE= LhZ X0 ASL
C}.

< A E 2X| : Codingkit / CodingkitSPI / CK_SPI_DEV.py >
HH RE= Chaar 25 LT

import time
import CK_SPI_ADC as spi_adc
import CK_SPI_DEV as spi_dev
import RPi.GPIO as GPIO
GPIO.setmode(GPIO.BCM)
DCMOT_EN =17
GPIO.setup(DCMOT_EN, GPIO.OUT)
GPIO.output(DCMOT_EN, 1)
spi_dev.ck_spiWr(spi_dev.SPI_CMD_CLEAR, 0)
def ck_map(x, in_min, in_max, out_min, out_max) :
out_val = (((x - in_min) * (out_max - out_min)) / (in_max - in_min)) + out_min
85
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return out_val

while (1) :

foriin range(20) :
speed = spi_adc.ck_adcRd(spi_adc.ADC_CH_VR1)
speed = ck_map(speed, 0, 1023, 0, 100)
spi_dev.ck_pwmDCMot_fwd(1000, speed)
printi, ": SPEED : ", speed
time.sleep(0.5)

key = raw_input('Quit?? (y/n) : ')

if (key =="y') :
break;

# Off
spi_dev.ck_spiWr(spi_dev.SPI_CMD_CLEAR, 0)

9o AE F (RS 0N HYSHSLICH STLI} break, 7| Y SO TieiA MY S0 Hof

7tE LI

O A
<E2H 4

(ol
_é

3 raw_input() g >

raw_input() W& &= SO O E74E5 8ot ¢S €8 ¢S + A= ZEZES 20| FLOL
o170 AHEXIZE ZAHE Y S raw_input() Bt== O EAHE HretefL|Ch Python2 Z2= IR0 M CHZ

A 20| YHSHH ALEAZE X Fe 40| E8E = AS € & ASHCH

rx raw_input ("QuitT? (v /n) @ ")
euit?? [w/in) ¥

l.\-_.l

rx raw_input ("QuitT? (v /n) @ ")
ouit?? (v/n) : n

lnl

2ol oA 2EOM= "key = raw_input(Quit?? (y/n) : )" StH AEXO|A RFZE WA Li& (Quit) A0]
LtD 222 o0 LS U2 key Ha0 XZO[ ELCE O] gto[ 'y’ O|F break 25 H&5I0] while £
ZE WA LHYLICE O] t0l 'n" O] B while RZ= A HZ3iM EH5SHA EL|CL while & 240] for 20| QU

=0, o|A2 7MY ¢t22 DC 2O £:& Mootz ZEE 20 H ErSsiM A5 A YL

A

raw_input = EATS B CL O E0] A Y E Atz Hrets YL O J o220

= =
Olgt= =AE Yo O|A2 EAtC[ 20 O[X| =At2| 20 2 OFEL[L}. Python2 2120 C}Z 1t

€2 HAEE of ESH L

HXA raw_input(Input Number : ") 5t0] =XtE Q5|2 HAIXE =&t

M
al
N
o
mjo
o
J
2
HL
&2
o>
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=>> raw_input ('ITnput Numbker : ')
Input Mumber : 20

1200

x> key = raw_input ('Input Numbsr : ')
Input Mumber : 20

x> key

1200

>>> int (key)

20

x> key

1200

=>=>> key + 10

Traceback (most recent call last):
File "<pyshell#l0>", line 1, in <medule>
key + 10
TypeError: cannot concatenate 'str
=== int (key) + 10
30

L]

and 'int' objects

2 UE 87 22 (20) 20 O] E&0| E L O|AH2 EAtEtE 20| Y LICE. Of k2 key H0f NS
LICE. 32|10 int(key) 5t0] key & =2 B0 FAGLICE D2 L7k 22 WhE 7 G2 E 20 0] 20
SILICH key Of 10 2 {3l 22 LICt T[4 T2 O 240 M= ZX|('str' : string) @ <= XH(int' : integer) = G
2 o ot of 8 "WLCE Jd2hA int(key) + 10 S LT 123 30 0]2t1 gf0| §¢HL =2 30| g
Ag YMstD 7t 5 stEL L d2( 3t 74K

=
LICt O[ZA| raw_input() gt= 2A2HS ghetettt=
O

=
O O7|M A& EA2tD Y=, ez HRE A= o 2Ats A2t 5t o2 2XAt7F 2

2
0
rir
PN
rlo
HL
ofm
Ho
Rl
ne
o
il
k1
ﬂ
I
=
Mo
Rl
ne o
fe)
rm
Mo
Rl
N
o
ro

Higo|2t SEQLICt 07| M E raw_input
HHEL|CH O] =AHE HFH
(o]

a
g H=7te] 22 ot

o [
>
ne
rlo
5
=
oz
oot
>
I
©
oo
Ot
e
>
>
L

-

o
4n
g N
OH
o>
-
n
[El
mjn
njo

=
2

Ao

ofo

Q

b -
mot

4>
$0

i

-

i

L}O|MO| break = C 20| 2| break 2F Z&L|LC}. brea

I k 125 A7 g REES WHLIZHA &
of ASLICE 212 O ZENME Yy £fE Y &2 while & WA Lt LCh 02|20 DC 2HE 1
= A

AN
=
= acs

while (1) :
foriin range(20) :
speed = spi_adc.ck_adcRd(spi_adc.ADC_CH_VR1)
speed = ck_map(speed, 0, 1023, 0, 100)
spi_dev.ck_pwmDCMot_fwd(1000, speed)
printi, ": SPEED : ", speed
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time.sleep(0.5)
key = raw_input('Quit?? (y/n) : ')

if (key =="y"):
break;

# Off
spi_dev.ck_spiWr(spi_dev.SPI_CMD_CLEAR, 0)

G| ool ol break = C 210{et= CHE

rot

F7ER] 7150] O UBLICH else 22 23E £ Ut

rir

A

2 LICk

FIOEZS break 2 X LIAH E|H else 2= 3 oF SL|CL XTIt REEZEZ 25 ELf10 LHH else

= TP O3 oM E o H 2SI

—

L

=>> for 1 in range (5)
print (i)
it (i == 3)
print ("break")
breal
print ("no break and =lse")
0
1
2
3
break

?let 20| break Off 2SN for ZS WM LIQA Z|H else 22 +HSHX| FELICH Oi2tdol &5
HMH 0 oM 3 X E &=t "if (| == 3)" 20| U= "print("break™)" O || Al "break" &
O[Z 7| break off oA for RFEE S WA Li2t7| =0 else 22 +ASHX| ELICH CHS

SEH2z EH= YLICH
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i in range (5)
print (i)
(i == 10)
print ("break")
print ("no break and eslse")
0
1
2
3
4

no break and else

2o M= for 22 0 ~ 4 2 QAHATE BSH=0| if 22 10 LOf break 7} ZEL|CE J2iA ItEHA4 0|
=S EH 0 ~ 4 7t 0| T2 for 2 WX LIS LICL break 2 WX Lt2 Z40| OfL| 7| [ E0] else
22 83510 "no break and else" 2&S =33t Ct

IO| MY ME OFFO| =0 A CHRE YU E break, continue 21t Z2 break, continue 20| =X}gtL|C}. break
22 oo MYEZ D O|X continu 22 MEEZ|ASL|ICH THO|MO| MO continue 22 C 9109} &
LStA AHEO| ELICH Ot O & 2RSS L CH
R i range (5)
(i == 3)

print ("continue™)

print (i)

ontinue

[ 5 T S I

lo

=
i
HT

o if 20| 2IsfAM i 7t 3 Y [f continue 20| =&0| g L|Cl. continue 20| =AHO| &£|H £

d0

J=
Mo

o
1o

2% 5 continue [ 2RSS SWSHX| Y0 RLLS SHESLICE D24 TR0 53
24
2

o
> =
M3 8 =30| £ X| &1 Al continue 2= 2X7} £ E £+ YSLIC 0|AH L2 continue &

HT

Ch=2l "print()" 7t = E(X| 22 AYLIC,

o

O[X 7IHMg2= DC 2| £E& Hoot= OME 2E 7|E0A 2ds) 24AlR. J2[1 7HHANY

= =0{A DC 2HQ| 3| £ 5 HH O EMAIR. T3 22 WEE Z0| E&0[ UL,
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S I s O O ™ T W T B

13 :
14 :
15 :
16

17 :

Oi7|M n 2 F28 A%

A Z2H range() g2

rlo

<O|M ZE : 7iHX g2 2 DC RE Q| 3|H £k H|0{5}7] >

< A E 2X| : Codingkit / dcmot_speed.py >

<¢gg =X 291X & 0| 8510 DC 2E ¥ HH 7| >

M 7HHME 2= DC 2HO| 2| £ 8 HHO] 2L O[O0l 2| £ #8F OfL2h A9
Xl grofl 2t DC 2E Q| o Wefx HHH0| 25 SRS L CH 29X 210 0 O|F Jygez 3|
St AKX gr0| 1 o[ Heefo 2 o|Hot= AYLILh 27| ol A== Chglt ZE LI

import time

import CK_SPI_ADC as spi_adc
import CK_SPI_DEV as spi_dev
import RPi.GPIO as GPIO
GPIO.setmode(GPIO.BCM)

DCMOT_EN =17
GPIO.setup(DCMOT_EN, GPIO.OUT)
GPIO.output(DCMOT_EN, 1)

SWITCH_0 = 26
GPIO.setup(SWITCH_0, GPIO.IN)

DCMOT_DIR_SW_FWD =0
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DCMOT_DIR_SW_BWD = 1

Lio{R] BEE B S 2AAlL.

< 3L 2K : Codingkit/ dcmot_speed_dir.py >
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[ME 2E ]

O[MFHE= ME EHE SHAIA EASLICEL ME 2HE oS AT 21 PWM Al 8 #0tA 1 4

=0 mef M 2E 2AY HX)2 §8 A== SHYLICH 0] A

I
o
m
1o
rfot
o
x
I
rfot
o
il
k1
4r
IIIHJ

L|C}.

PWM A9 =7|&= 20 ms 0|11 PWM 4= & 1 Q1 7£7t0] 0.5 ms Ol M 2.5 ms B2 LHOJ| A S&I LT}

5
0{7| M ms = 2| N2 (Mili-second)2| 2FX}0| 1 1000 &2 1 X QIL|LC}

A
0.5 ms
% %
1
0
1
1.5 ms
0
1
2.5 ms
0
» (Al2t : ms)
0 20 40 60

05ms =0 =0[11 25 ms = 180 = UL|CL A2 ZE£ O|HA PWM A=l 1 QI F7+O| ZHofl 2t
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0 & ~ 180 E/HK| WSHL|Ch 12{® 1.5 ms = 90 =7 = HelL|c}

C

HXQt DC 2 2 A
Sto| O A F25HR”A

Q= ck_servoMot() &%=

CI0j A PWM Al 0| CHSA] i L|Ch O] 0 CK_SPLDEV 2= BE2 import
gLt M2 2HE O] 252 import 30 ZFSHASLICH d2[1 O] ZF0
0|85t ME ZHE MO{ggLCt O] & QXAE & SELCH d2iA

=
T=
oy #4=2g =28 U == oS0 Z5LCH

x
HT

=
[

mjo

import time
import CK_SPI_DEV as spi_dev

spi_dev.ck_spiWr(spi_dev.SPI_CMD_CLEAR, 0)
DELAY = 0.5

try :
while(1) :
foriin range(0, 181, 5) :
print(i)
spi_dev.ck_servoMot(i)
time.sleep(DELAY)

except Keyboardinterrupt :
spi_dev.ck_spiWr(spi_dev.SPI_CMD_CLEAR, 0)

?l2l BEOM for E2| range() g5 EF A A= 0 ~ 181 HR|OM 5 % SItSHA BigL|CE O] A

= E
2 0 =O0|M 180 =7tX| 5 = ZtAC = Hghs XYLICH 0] ZH=F ck_servoMot() g0 23t oS

Zteota MEso0| 20| uch

<OHM ZE: ME 2E HEE 517 >

< A E 2X| : Codingkit / smot.py >

<28 M :try 2 except >

Of ZEO|= try 2t except 7t ASLICE O] #E2 02 XM2|2td ot= AAH Q. try 2 | ZEOA Of

217t RS O 2 3T ofl2{0ff Tiet XM2|E H{EAH SX|E except Off HO{FE AYLICE. CHZa 20]
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except 0f|2{_E}¢ :
olel_Xz|_z&

flof ‘geleh Mo IES FAlSHH HA try 22 A5 HEo 21 282 .. t

G O] SZtof o217} &Yt except 5 AAYLICEL 22 o7t ZYBHX| E2H except 22 AL
K| HELICE except 20f= O2{_EfRO] AS = AL S

try = QtOIlA Of2{7F L YSHH T2 except 0| A0 FLICE 2Hef of 2_Et0| AUCHH try = ot

= —
M o Off2{_EFof CHot 0f]2{7 LS T except 22 HAYLCH FEIoHH o222 o247t &
P

try :
while(1) :
foriin range(0, 181, 5) :
print(i)
spi_dev.ck_servoMot(i)
time.sleep(DELAY)

except Keyboardinterrupt :
spi_dev.ck_spiWr(spi_dev.SPI_CMD_CLEAR, 0)
try =2 while(l) 2 E0 A0 AZ{A +H0| Lt AHE T 27t YL o2 SoHM=
except 20| U= Keyboardinterrupt Of2{7} LMsiH 1 Che SRS LELC 1Y O
Keyboardinterrupt 2t 2& of2{27t? HA5H 25 A4 A €2082. 0|42 HO|20|A mio]H
D7 A S I EW7| ?IiAM Ctrl + C (HFEE HED =
Ctrl + C & £2M™ Keyboardinterrupt O|2{7} 244510 except 20| MO| EL|CL except &0

Ch. 5 0| Z280| =4 ¥ ME 2ZHE %S ELA Ut

=~

J2f Al O] ZEO|A] try, except =0| sl=

no

stEHo2 MMO|ELICH 12E S Ctrl +

£Q m|o
rir

20| YL C & try, except 0| 2

O
e Ko np
n>
0
>
my
il
ojo
@)
o
+
@)
HU
K
©
rx
=
HU
|
o
mjo

Ot Yo| LME7tR? M try, except

B& O 0ld SX0[X|= ¥&LIth 5t

o mjo

K g
[N
i

WM s e 28 M BEZ Z30

|'E|

2fAf Ch21f 20| DC 2HE SHA7|= daliof 23 B2 & 5 AFLICL OF ZEE O[T

= =
71X o 2 DC 2EQ| 3| £ & MO{HE ZEO try, except £ F7t5t ZEYL|CH
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try :
while (1) :
speed = spi_adc.ck_adcRd(spi_adc.ADC_CH_VR1)
speed = ck_map(speed, 0, 1023, 0, 100)
spi_dev.ck_pwmDCMot_fwd(1000, speed)
print "SPEED : ", speed
time.sleep(0.5)

except KeyboardInterrupt :
spi_dev.ck_spiWr(spi_dev.SPI_CMD_CLEAR, 0)

AlSHA|F] EA|H Ctrl + C
Z0| try, except 7t Sl 2
o

ASSHIM 22 SE2 5

ag|a Crl + C & =8 EUMR. §~~ ECA DC 2H7F BHH . =15t S LI

O AR
<O|H| ZE :try, except 0|3t AL TBLY7| >
< A E 2|X| : Codingkit / dcmot_try except.py >

Mol MEd LED & &Sty He ZEOM o Z™dstn LA CHA| 2Al5tE o3at 22 32

=
(Warning) 7| 2’ A& L C}

dy 1n use, continuing

Of 21& "1 ME2 (GPIO =) 0|0] A+EEOIL" 2= FnYLCt 0] 1= 00| GPIO § Arg3stn
FelokA] g 25 WM DL & Z25ts 2E QIO Crl + C 2 5 W AYLCEL 08 0 1S

Ht= &or H= 5 SPZSLICh HXA O|Ho HEH ZE= Chadt 2L

import RPi.GPIO as GPIO
import time

GPIO.setmode(GP10.BCM)

LED = 22

BUTTON =4
BUTTON_PRESSED =0
ON=1

OFF =0

GPIO.setup(LED, GPIO.OUT)
GPIO.setup(BUTTON, GPIO.IN)
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while 1:

if (GPIO.input(BUTTON) == BUTTON_PRESSED):
GPIO.output(LED, ON)
else:

GPIO.output(LED, OFF)

0| ZE= HHEZ 2@ LED 7} AX|z ZEQYL|Ct 0] IEQL| while 2= ZML try, except I

In
i
A

try :
while 1:
if (GP10.input(BUTTON) == BUTTON_PRESSED):
GPIO.output(LED, ON)
else:
GPIO.output(LED, OFF)

except KeyboardInterrupt :
GPIO.cleanup()

except 0] GPIO.cleanup() &+& F7I5IYAELICE O] 2= GPIO 2 AESIYH HEZ2 Heldt= &

T YLICE O|X| O] ZES HHAIA E4AR. [ O]y 20 BEH 1= LteX| g5t
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[ DC 2E{ Q1A 2 RPM EX$}7] |

Y 7|EQ| DC EH0f|l= Q2 (Encoder) 7t 20 A& L|CL.

=3
=

0l

mlo

27| ?ISiM Ct= &5 Ol LTt
ck_getDCMotEncTime()
g+E O|80t0] DC ZH Q1A 20| o B3 2|Hs5t=H 22l= AlZts

import RPi.GPIO as GPIO
import time
import CK_SPI_DEV as spi_dev

DCMOTENC_LED_ON =20

GPIO.setup(DCMOTENC_LED_ON, GPIO.OUT)
GPIO.output(DCMOTENC_LED_ON, 1)

DCMOT_EN =17

GPIO.setup(DCMOT_EN, GPIO.OUT)
GPIO.output(DCMOT_EN, 1)

spi_dev.ck_pwmDCMot_fwd(1000, 100)
spi_dev.ck_spiWr(spi_dev.SPI_CMD_DCMOTENC_EN, 1)

try :
while(1) :
time.sleep(1)
encData_sec =spi_dev.ck_getDCMotEncTime()
print encData_sec, "sec"
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except KeyboardInterrupt :
spi_dev.ck_spiWr(spi_dev.SPI_CMD_CLEAR, 0)
GPIO.cleanup()

FEE ddo) B L3t 20| o B =0 Z2l= Aol S E UL AlZte] BHeles =YL

RPM £ Revolutions Per Minute 2t 3jAM 1 250 H HIFR E 3| MEI=X|E =XI2 LIEIH Z4QL|CH O
2 1260 £)2 0| T3 3 i T Halk A L

EE 33 20| &% H70] =M DC ZE{Q| RPM S Y £ UAS LTt

|Zte 2 Li=0 RPM O] L}2 ZQL|Ch J2iM =
o

M /el ZENM= o 7k 287 E

gt 4= QL L|CH 60/encData_sec £ & [ encData_sec ZtO|

L,
0 & 4 JAFLCE TFOIMOM= 0 22 LIFO0{X|= ZEO A= "ZeroDivisionError" 2t= 0f2{E 24t

LICE J2fA Chaak 20| o2l 2| 2EE F7HsoF &Lt

try :
while(1) :
time.sleep(1)
encData_sec = spi_dev.ck_getDCMotEncTime()
try :
print (60/encData_sec), "RPM"
except ZeroDivisionError :
print "Encoder Time is Zero."

except KeyboardInterrupt :

spi_dev.ck_spiWr(spi_dev.SPI_CMD_CLEAR, 0)
GPIO.cleanup()
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Od 2 =0 A Ct21F 20| DCMOTENC_LED_ON 0O|2t= Mz 74 JUEL|Ct
DCMOTENC_LED_ON =20

GPIO.setup(DCMOTENC_LED_ON, GPIO.OUT)
GPIO.output(DCMOTENC_LED_ON, 1)

OOl CtEOM AREH = Held MM7E ACtD HSLICE Hold AN TRl =377 U0

= — =2 oOT
M ZERO| LED & 7 8 1 0| #4572 S0 2ttt s of7|A DCMOTENC_LED_ON 0|2t
M= ZEROILED & A F= W2 YLICE OF0| e THEO A= ZHEHSHA DCMOTENCEN Of2ta

<O|M ZE£ :DC 2E Q3 Eo| st HIF| E& A7t 5 >

< A E 2[X] : Codingkit / dcmotenc.py >

A
e
o>
Mo

Ml : QAL E 0| 8510 DC RE{2| £ 3517] >
ofHol= 7teiMgez DC RHO £ & Hojstn 1 £=& AIAHS 0|8510] 73 EASLICHL £
= RPM S 2 HA|EL|CE
C=at 20| 7|3t 5t 2&20] AELIL
#import
import RPi.GPIO as GPIO
import time
import CK_SPI_ADC as spi_adc
import CK_SPI_DEV as spi_dev
# Init DC Motor

DCMOT_EN =17

GPIO.setup(DCMOT_EN, GPIO.OUT)
GPIO.output(DCMOT_EN, 1)

# Init DC Motor Encoder
DCMOTENC _LED ON =20

GPIO.setup(DCMOTENC_LED_ON, GPIO.0UT)
GPIO.output(DCMOTENC_LED_ON, 1)
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spi_dev.ck_spiWr(spi_dev.SPI_CMD_DCMOTENC_EN, 1)

# Map Function

def ck_map(x, in_min, in_max, out_min, out_max) :
out_val = (((x - in_min) * (out_max - out_min)) / (in_max - in_min)) + out_min

return out_val

LAl 2= Y dolil 2A|7] B LI

< A E 2[X| : Codingkit / dcmotenc_speed.py >
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[ EED|E&lA(Dotmatrix)0f| StE 12|7] ]

ZEDEZAE Of2f AHEIIF 20| LED & o2 7f £&3| 2ot R Y Lt

RO
i o=yt =y - ‘/J‘
100000000 m O *

: : : : : : : : o e NNARERNRARRNRARY
00000000

L ARARRRARRARANANE
090000000 \

‘ B OF @ ww O
(00000000 Ly g | S Ee " C Q =

7I.‘...... ARDUINO ) @ .
90000000 | o @@j@@ e 0 o4

8 X 8 0OT MATRX

0| LED 2 &fL} SpLpA
ol9t ZEDIEZAQ| o

AL

MODE SETTING SWITCH

OtFO|k LtEOM EMEZAE LED otLt otLHS ZHEEshs A2 OfH 1 712E 8 7ot M=ZZE 8 i

2 HEESICHD Wi /S LT

Col3 Col6
Colb

a2iM ¢l 2ol 24 LED =
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ChE2 2t=H|2| To|oM EHEZHAN AZE TS Folot AYLICt

DM_ROW_1=3

DM_ROW_2 =19
DM_ROW_3 =22
DM_ROW_4 =18
DM_ROW_5 =16
DM_ROW 6 =5

DM_ROW_7 =24
DM_ROW_8 =25

DM_COL_1=2
DM_COL_2 = 23
DM_COL_3=6

DM_COL_4=4

DM_COL_5 = 21
DM_COL_6 =15
DM_COL_7 = 26
DM_COL_8 = 27

d2|1 o| A2 2[AER FELILEL J2H for 25 0|80t0] g AEEY + ASUCL

dmRow = [DM_ROW_1, DM_ROW_2, DM_ROW_3, DM_ROW_4,
DM_ROW_5, DM_ROW_6, DM_ROW_7, DM_ROW_8]
dmCol = [DM_COL_1, DM_COL_2, DM_COL_3, DM_COL_4,
DM_COL_5, DM_COL_6, DM_COL_7, DM_COL_8]

CH2 2 for 22 0|8310] GPIO & o2 MAEHL|C}

for x in dmRow:
GPIO.setup(x, GPI0.OUT)

fory in dmCol:
GPIO.setup(y, GPIO.OUT)

ChE2at 20| for 22 0|83 EEMEEAE N= o485 TYLLIC
def dmOff():
for x in dmRow:
GPIO.output(x, 0)
for y in dmCol:
GPIO.output(y, 1)
Ch2at 20| for 22 0|83t TEMEEAE He 45 ZYLLIC

def dmOn():
for x in dmRow:
GPIO.output(x, 1)
fory in dmCol:
GPIO.output(y, 0)
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try :
while 1 :
dmOn()
time.sleep(Delay)
dmOff()
time.sleep(Delay)

except Keyboardinterrupt :
GPIO.cleanup()

o[F o ZES
oIt 4 gLtk
<OIF| E: EEBEYA 2
<3 9N

O ASS MEA|7|T C}S T} 22

pi@raspberrypi

RuntimeWarning:

I FIEQAM AAAIZ{ SLLCH O2H ZEOEEIATIL X

#D OAIX|7} EjOj Qo) g

MO THY AT NEIOTH 3CQ HIQ A Ok HH IgTE

0]7| >

Codingkit / dotmatrix_on_off.py >

1stor 1s fitted on this ¢

& physical pull up resistor 1s fitted on this c

% (Pull-up) X0 AZE|0] QUCks =

2pASNR? A2 fle HAIXK F

YLICE 212 HAIXIE

"dot-matrix_on_off:31:" 0f|A{ 31 O|

GPIO. OUT)

(y. GPIO.OUT)

2o ZEOM x, y = dmRow 2} dmCol E|AEE AL S L|Ct O] dmRow 2F dmCol 9] &A0|= =
Hz 2, 3 HO| 2|0 /USLICE 2t=H2] miole| ¥ 2,3 HE2 EY XMEO0| AAE|0 USLICE M
1 2320f cfgt 210 HiAIX QI Zd & L|Ct

of 2¢ Mol o= 2 7| E St=Of TIEOM RiAMID] CHE S LT
O[] =EMEE A0 StEE O EXE oIZS LI L3t 20] StE 20| =58 2} 25 J2
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i &Lt
heart_col_0 = 1,1,1,1,1]
heart_col_1=[ 1,1,0,0,1]
heart_col_2 =[ 0,0,0,0,0]
heart_col_3 =[O0, 0,0,0,0,0]
heart_col_4 =[1, 0,0,0,0,1]
heart_col_5=[1 0,0,0,1, 1]
heart_col_6 =[1 0,0,1,1,1]
heart_col_7 =[1 1,1,1,1,1]

EEGEZYAL Chg I} 20| 722 8 50| YUBLCH O]

XIE 9lo| Aot 2o

Col3

Col2
Col1

| 8 712l 2|~E0f Faldf & A

Col5
Col4

LICt 7

Colé

Col8
Col7

2740

= 7
— HA

MO THY AT NEIOTH 3CQ HIQ A Ok HH IgTE

| 20l A= 8 7H2| LED E O{EA &
0] 0

Row1
Row?2
Row3
Row4
Rowb
Row6
Row7
Row8

~N O OO~ WO N = O

of &t

mjo

Ch=3ar 20| 4zl H

i | — = O
try :
while (1) :
for idx_row in range(8) :
dmOff()

GPI0O.output(dmRow[idx_row], 1);

if (idx_row == 0) :
for idx_col in range(8) :
GPIO.output(dmCol[idx_col], heart_col_0[idx_col]);
elif (idx_row == 1) :
for idx_col in range(8) :
GPIO.output(dmCol[idx_col], heart_col_1[idx_col]);
elif (idx_row == 2) :
for idx_col in range(8) :
GPI0.output(dmCol[idx_col], heart_col_2[idx_col]);
elif (idx_row == 3) :
for idx_col in range(8) :
GPI10.output(dmCol[idx_col], heart_col_3[idx_col]);
elif (idx_row == 4) :
for idx_col in range(8) :
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GPIO.output(dmCol[idx_col], heart_col_4[idx_col]);
elif (idx_row == 5) :
for idx_col in range(8) :
GPIO.output(dmCol[idx_col], heart_col_5[idx_col]);
elif (idx_row == 6) :
for idx_col in range(8) :
GPIO.output(dmCol[idx_col], heart_col_6[idx_col]);
elif (idx_row ==7) :
for idx_col in range(8) :
GPIO.output(dmCol[idx_col], heart_col_7[idx_col]);
elif (idx_row == 8) :
for idx_col in range(8) :
GPIO.output(dmCol[idx_col], heart_col_8[idx_col]);

time.sleep(Delay)

except Keyboardinterrupt :
GPIO.cleanup()

for 25 0|83}0] idxrow £ 0 ~ 7 O] £|=5 YLCL OA2 M 0 ~7 B & & OfH 20| AZEXE
C
o

A5 AYLICE LT dmOff() et=5 0|8310 ZEMEEAE FE Lt 22 0~7 ¥ F siE
E= dUCh o|EA AT E2| 8 7§ LED & O™ Z{0| AHAX|L HEX|Of CHs M= D2 2|2EZ F2|
8| ERASLICE O 2|AE = heart_col_ 0 ~ hear_col_7 QIL|C}. O] gf&& Ct20t & for 22 0|83}
2t moj SgBtLICt

for idx_col in range(8) :
GPIO.output(dmCol[idx_col], heart_col_0[idx_col]);

LED £ 7= 8 JHo| 2[2E & O 2[2EE MEEXE idxrow 2 ZFS LT O tof ety

heart_col_0 ~ hear_col_7 & d}LIE ME4SIL|LCT.
O[X| O] ZEE 2T 7|E0M HHAH FLICE
<O|X ZE: EEfERIAQ SIE O2|7| >

< A E QK| : Codingkit / dotmatrix_heart.py >

FEJHE Z2X|R. 0| REE 2|2E 20| 2[2EE E&= 2 AR 2|2EF 0|83t & 20 ESLC
E

O|Hof= L5t 20| 2[&

heart_col =[[1

—
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1,1,0,0,0,0,1,1],
1,1,1,0,0,1,1,1],
1,1,1,1,1,1,1,1]]

£ 0|83to]
S Y&LICL 5, heart col[2][3] 3HR O] 242 2 MZO| 3 BIK| ZAYLICL 90 REO|ME BLMoz B
AlE! ZHRILICE O] 2 X9l 2|AEE 08310 9| AEo| B for 22 T} A= 20| B FY + Y
LI
for idx_row in range(8) :
dmOff()
GPIO.output(dmRow[idx_row], 1);
for idx_col in range(8) :
GPIO.output(dmCol[idx_col], heart_col[idx_row][idx_col]);
time.sleep(Delay)
W for 22 7I2ES U= for 2YLICE d2iA LT dmOff() et+=E O|83%t0f & & 0|20
GPIO.output(dmRow[idx_row], 1) £ 0|35} siT £ 7 FL|Ct 2|0 FHM for 222 2 X2 2
AEQ| Zt2 1 E0| = 8 7o LED of TEHBHL|Ch 12D 0.002 £9| Delay 2 F0f o E4 7 7
Ne=s L L 228 StE 2Y0| HAX|= AN EYLICE o{7|M Delay = 1 = g3l FASLIC
<ON ZE: 2K B|AEE 0|235l0]f TENEEIAQ SIE 12|7] >
< A E 2|X| : Codingkit / dotmatrix_heart_list_2.py >
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EENEEA0 CHE1 22 =lete 2YS 2= 95 2XME of 2ASLICHL OfEX @1 of2 gaL

Ct.
Col3 Col6
Col2 Col5 Col8
Coll Col4 Col7

0 Row1

1 Row?2

2 Row3

3 Row4

4 Row5

5 Row6

6 Row7

7 Row8

0O 1 2 3 4 5 6 7
< A E 2|X| : Codingkit / dotmatrix_arrow.py >

CEMEE AN StEE 2= OMet FH4EE d2l= M E ddA7| 1 REMESAE ZF 2AESHH
CENEEATL Zt=2 WEH Zu0ls A2 & = U2 AYLULCE 0| A2 2t=H|2] THO|0f 2[sActe &
ot MM SEStD A0 BE ZEE &4 810l NMelsh £ = gi7] WE0| d47|= X YL

Of 2t=H|2| Lol M= &M=z B2 Z2I-0| &t JAgUCL 7282z 252 2EMA 7L =

e[ AN 7|0 o{q20| LMo E Zdot Z2 13 0]Q0 = CHE Of2{7tX| Z2140| =1
UAGLICE O] O{2{7HA| Z2OMS2 OFF 2 AlZtSe +dst O E Z2 30| oY - ARF Xt
M2 FHA #l0FLCHL DM oo TO|H Z2AME SHSICHIE CHE Z2 /0| lE 5 UL
= HAl 2l Ao JASHECL O|FA Z2 80| d8El= SO HAl #l= AlZHO] 70 SCH 2L o2
=0| A got ZEMESA T2 IR0| ALK Xots o] 47|= DAY J2fM ZEEE AT}
U= ZOIA E= AYLICE o|FA of Z2-M0| +d5td #1 o= As 28dl= F= A2 2
2 2GNA 7L of F= AYLILE 22N 2oz S8 2 MEMIHE, 7H8EH LCD HME 25
Aol A = = AUS AYLICE 22M 2H =2 Y A0 ME Ol CIHOIAE Of= =+ s Bk
o| &S 2t=H2| o[t CIHO|A ALO|O] FAHS LCh OFA =T 2t=H|2| o[ = OfH ZLS
dgj2tn EEol Ho 3ES 2T 1 HolM CiHoloAM B 22 2¥S JF 5 UA=E CHA[ HE
B3l F= AYLDE 7| 2ol HE OtF0|=2 M8Y = AFLICE M 3E 7|EQ g It
oMz 2t=H|2| Tto|oA OFFO|e2 EEMEZAN O RYS d2(2ts FFS Wa(H OtF0|
M= 1 s 2ot ZENEHA0 o RYS d2l= 28 oM E a3 & AYLth 18 245
2 Zg (gL 08 =5 022 45k 2 & + UAEE X5 o3 SF8 FoAR
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[MEMOHE <Xt ®A| 57| ]

O|H= MEMIOHE([7-Segmnet)E CtF0 HASLICEL MEMIHEE= FND 21 BE27|E 81X Q.

B T
D * ee000000 ®) O
- 5 s
EOT‘» il pesssees ARNNNRRRNNNRRNEN
Basic Coding Kit 1 0s000000 ANNRNARNERNERNRD
: e LS R | e

[;}i# -Q O° -

0w oo
= |k = 6 5 ey HU00

MeMdi1HES| AA ID = r02 YL|C}

MODE SETTING SWITCH

+ B2 -HES 52M AY DS DD LB FND £ R AXIZ{LE |43 2XH BAIE HYL

Ch. A2 %22 0]2{£0| Y3 FND & HEEY Z0[7] 120 LT FND & HX[A BtAHLt OfY

FND & 25 Zitt 07| & B=5te oM E 3l 25 SHASLICE 102 RE0|AM FND 2| # BioE= Lhg

ap 20| “gofgfLLt.

FND A =2
FNDB =3
FND.C =4
FNDD =5
FNDE =16
FND_F =12
FND G =18
FND_DP =19

FND_SEL_1 =14
FND_SEL_2 = 21
FND_SEL_3 =22
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9o FND_A ~ FND_DP & C}S J12lmp 200| ZHzto| FND | A SLEf DP 7HX|2| MIHEO| ¢IZ0| =L

c}.

AY 7|E0+= 3 72| FND 7} {JU&L|CH O Zt2te| FND = FND_SEL_1, FND_SEL_2, FND_SEL_3 of oA

o
O ELICt. 2tZf2 Chg1t 20| &0l FLCh.

e

0.0.0.
ONERE

O|FA g2l ES2 GPIO 78S ?I8HAM 2[A2EZ KO =1 for 25 0|83 8z dFd 4

FND_SEG = [FND_A, FND_B, FND_C, FND_D, FND_E, FND_F, FND_G, FND_DP]
FND_SEL = [FND_SEL_1, FND_SEL_2, FND_SEL_3]

for fndSeg in FND_SEG :
GPIO.setup(fndSeg, GP10.OUT)

for fndSel in FND_SEL :
GPIO.setup(fndSel, GPIO.OUT)

FND £ #H2{H MOHESL SEL A1z B50f 0 & FOfof &Ltk O2§A FND & #H= g+= Chait 2
=LIC.

FND_SEG_ON =0
FND_SEL_ON =0

def fndOn() :
for fndSeg in FND_SEG :
GPIO.output(fndSeg, FND_SEG_ON)
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for fndSel in FND_SEL :
GPIO.output(fndSel, FND_SEL_ON)

O|Qt= gHHZ T Bz~ FND_SEG_ON I} FND_SEL.ON Bi2:0| not HIAIXIE #[stn SrEtef 0 &
Lict.

def fndOff() :
for fndSeg in FND_SEG :

GPIO.output(fndSeg, not(FND_SEG_ON))
for fndSel in FND_SEL :

GPIO.output(fndSel, not(FND_SEL_ON))

O] et+=E8 0|83%}0f 1 X 7tZ0 2 7{1 N= I L &= CHS1F ZELCH

try :
while(1) :
fndOn()
time.sleep(DELAY)
fndOff()
time.sleep(DELAY)

except Keyboardinterrupt:
GPIO.cleanup()

O[XM ZE 7IE0M Mo FL|Ch. 22T FND HA|7t Zehe A YL

o=

<OX ZE=: MIZMAHE FH4=to]7] >

7
=]

< AL Q|X| : Codingkit / fnd_on_off.py >

O|HOl= 7t X& Zt2 FND Of EAIStE OHE of 2Z&LICEL 71 NS At2sHY| fsiMe
CK_SPI.ADC 2 &2 0| &%tL|C}

=

import CK_SPI_ADC as spi_adc

7t Mgk 242 FND Off EAISI2{™ 0 ~ 9 7tX| ==AtE FND Of BEA[S{Of S LT =At= Chg D81 &
O] EA|EHL|C

Ok

[
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PGEEDR ) A

\—/

e ) D G GG @&

\—/ \—/

()

:
|
1
I
1

l '
C= D
C -

L
()
C w )
()
L

:
!
l
!

Ce ) D

m

O AISS EAISH7| ?loiM Chst Z0] 2 XtH 2[AES FOStRAF LT
fnd_num =110, 0,0, 0, 0, 0, 1, 1],
[1,0,0,1,1,1,1,1],
[0,0,1,0,0,1,0,1],
[0,0,0,0,1,1,0,1],
[1,0,0,1,1,0,0,1],
[0,1,0,0,1,0,0,1],
[0,1,0,0,0,0,0,1],
[0,0,0,1,1,1,1,1],
[0,0,0,0,0,0,0,1],
[0,0,0,0,1,0,0,1]]

2 fa= A0 ~ 9 5 FND Of EA[SHE gL LT

3 72| FND of X[Cioh #AIY 4= Qs =At= 999 YLCh J2iM 7t g40] 999 HL} 2 ZR0=

if (vr_num > 999) :
vr_num = 999;

7t grof A 100 o] Rt2|, 10 of Xt2|, 1 o Xf2| gkE 7+ot0d 3 72| FND of EA|ghL Lt

fnd1_num = vr_num /100
fnd2_num = (vr_num % 100) / 10
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fnd3_num =vr_num % 10

100 9| Xf2| = FPWIRIS 242 100 O2 Lhiz S0H2 HBLICE 10 ©f RH2l 7h8 Mg 348 100 O2 Lt
& LIOIR| ZLBHS HELICH 1 9| X2l 7HXIY 32 10 O L LIOjR ZheLich
o[ T3 2t Xt2U% 22 ZtZto] FND Of EAIFLICE CH-2 1 8 FND of 100 ©f Xt2| 2H8 BAISHs
Aceuc

fndOff()

GPIO.output(FND_SEL_1, FND_SEL_ON)
foriin range(8) :
GPIO.output(FND_SEG]i], fnd_num[fnd1_num][i])
time.sleep(DELAY)
== 2 25t M ZEE 2t EMR. AAE T2 S22 AYLICh
<OX ZE: M2MAME 7HAX S 2t #AISH] >

<AL 2|X| : Codingkit / fnd_vr.py >

2HYSHRACIE TE 7| S0A L) BAAR. AHAI7|7| Ho| ADC 2E AKX 51 He 9=

ADC MODE
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[ Character LCD Off 2%} 227] ]

—

7§ 2/ LCD(Character Liquid Crystal Display)2t= A2 2XAt5 =2s|7| Y%A M= LCD ¢
71EQ| 742/H LCD &= 16 7HQ| 2AIE 2 0| &3¢ + U= HEH LCD 7t FA Lo JSLCH

16x2 7§ 2/Ef LCD 2t3 shL|ct.

8 LGLELLEEELEL L LT

P VaSVDOVO RS BY £ DO DI DR DO D4 DS DO D7 A K

e (088

e - ¥ & O
ARDUINO COC RN ) E 3 ﬂ
L |[o][e][e]o) @ O if 3@3

2t=H|2| oto| S S3ll 7HHE LCDE Ar8ot2E 22(F ID & r02 2 HZ0{0f LTt

MODE SETTING SWITCH

g8 e

pa)

N H LCD & OO0l HEO|AM= LiquidCrystalh 2t= 2t0[22{E 0|&3t0] Z oIS LICt SHA| T

gt=H|2| otojof M= Mg 2=0| glof GPIO § 0| &3t0] Ht= A0S LICE

113
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T ol 8
LCD_EN LCD Eanble
LCD_RS LCD o 87 M= HA|

LCD_DO ~ 3 | LCD H|O|E{ 0 ~ 3

LCD_B_LIGHT | LCD Back Light

o
re

=2 HSa 20| Folotla Lt

LCD_EN =6
LCD_RS =15
LCD_DO =23
LCD_D1 =24
LCD_D2 =25
LCD_D3 =26

LCD_B_LIGHT = 27

LCD_DATA=[LCD_DO,LCD_D1,LCD_D2,LCD_D3]
O gelel Hso 258 28Ut

# Pin Mode Setting

GPIO.setup(LCD_EN, GPIO.OUT)

GPIO.setup(LCD_RS, GPIO.OUT)

for data in LCD_DATA :

GPIO.setup(data, GPIO.OUT)
GPIO.setup(LCD_B_LIGHT, GPIO.OUT)

LCD e2}0| E (Back-light)= BFZ 7{ EL|Ct. O3{H FE 7|EQ| LCD Of m}p2tA 830 EJF AR L|Ct.
GPIO.output(LCD_B_LIGHT, 1)

LCD o= HMESL HIO|HE TEsIof HEEYLCE HEXR HME R INE 2FE=2|H HUPET £

AVUKE & 4 U2 HYLIC

- LCD_CMD_CLEAR : LCD OfjA{ O] #WEZ OB LCD O BEAIE 2E 2XE X1 HME &5 ME

|_

o= oS A2

- LCD_CMD_SET_CURSOR : LCD OfjM O] HMHES Hto

M

ME oild ?IXI= UL

LCD of MEtz|= OO0 Q| EXAt2| OFAF[(ASCI - American Standard Code for Information Interchange,
OndEns #ES2) ZE 7t 2L Ch O] OtA7| FEEt:= A2 AFHA S4 THl 5 ZXE AHESt

et At B S THYLILEL 012 S0 AREHME ZAE QU2 AN

= H
T HeEZ a s 978, b =98 H Ut Z2 A2 FAL 7|20 Bi2E 22 AYLICL EE= 0 A
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AL Z2OME SHME SSH2E ABE = JASLICH 7HEH LCD oAM= O]
o = 1

2to ™ LCD 0f a & EA|T)

8 O] HMEL} H|O|E= O|EA HES=X| 20 EZAS LI Tf

dlo

npyat Zo| Mol Lot

LCD_RS |

LCD_EN

LCDRS Mz = X LCD_DATA ToZ MEE|= M7}

HMECQIX] HIOHRAXE F&o S
LCD_RS 7} 0 O] HMEO| 1 1 O] H|O|E I L|Ct 2|1 HMES} HO|E{= LCD_EN 4=t 1 &
S#EHLCE d2jA LCD_DATA Hoj {THE =2 [|o|HE AL |0 LCDEN AMSE 0 0 1 2 FUct
7t EtAl 0 2= FOEELCE OfZA &2 AlZh ¢ 1 0] &1 LIHX|= 0 22 RA|&ls AE B2

(Pulse) 2t ghL|LC}.
JdefM HMEL HO|HE LCD 2 MESl=s ZE& L1t 25U

D_MS =0.001 # Delay : 1 Milisecond
D_US =0.000001 # Delay : 1 Microsencod

def enablePluse() :
GPIO.output(LCD_EN, 0)

sleep(D_US)
GPIO.output(LCD_EN, 1)
sleep(D_US)
GPIO.output(LCD_EN, 0)
sleep(D_US)
HA flet 20| EAE UHSO{FE 45 AdYUCLt o] g O O8I 22 A5 TS0 U

T .

1 us 1 us 1 us

LCD = H|o|H T2z 4 Hs LCE O24iM 8 HIEQ| HIO|HE TESHY| fIoiM= 2 Hoj| Lt+=0f

|ﬂJ

A&
HEELCE X 4 ~7 8 HO|EE HEot L322 0 ~ 3 H HO|HE HEYLCHL I8 O[ZA L+
Z

oo M

=
0i7l 4 HIEE MES BELTC

rir

—_

aEsL

c}.

def wrData_4bits(data4) :
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foriin range(4) :
if ((datad >> i) & 0x1) ==1) :
GPIlO.output(LCD_DATAJil], 1)
else :
GPIO.output(LCD_DATAJi], 0)
enablePluse()

2|0 ZEO|A "(datad >> i) & Ox1" 2 4 HEE | 402 QEZO0Z 4|EZst 0|%0f 0x1 It AND HIE
ClAbS S ZAQLICE O] 3P data4 O] 0 B H|ERE] BjL

—

S
s
ot

—

w

~

=
XIS oM Autsll 23 0 H HERH StLY Fottt=s A8 € & AS AYLICHL HIE A2

OtF0lke2l C 2A0{e Z#5 Lt

O|ZA 5t0] 4 HIEES LCD of MEot= 5 UYSASLICL CtE2 0] &+E 0|83t 8 HIEE HE

def wrData_8bits(data8, data_en =0) :
GPIO.output(LCD_RS, data_en)
wrData_4bits(data8 >> 4)
wrData_4bits(data8)

90| o HEM QIXHE datad O|2Hs 8 HIE CIOE{QLICL SEM XS X|Z Mol ok 8
B HIO|E{7} HE IX| HO|E{QIX|§ FESHE A QLICE 0] 2t0] 0 O[3 HM=0|1 1 0Bt Ffo]
B YLIC. 84-0] o] D7) #4014 "dataen = 0" 0|2k Z+S EEHB}B O] dataen Of £7|2H2 0

St

O] &t4+2 & [ data_en QKIS MX| &

|OﬂJ

™ g2 AS22 0 0f EL L of

inl
A2 0| g+E 2ESts F20M CHAl o & § EZSLCH

LCD RS A& = FHOEQL HO|EE LS ASatn 3L Ch 12fA dataen 0] 0 O|H HMEO|2 1
O|™ O|o|EQl ARL|Ct O data_en gf2 L2 LCDRS 4= gtz AFESILICE CHE2 data8 2 2E
ZOZ 4 HE $IZESIQ 4 ~ 7 H HEE wrData_4bits() &t2~2 MESHL|Cl C2 L2 data8 & ALCHE

MESo] 0 ~ H|EE wrData_4bits() &2 ™ EatL|Ct.
CH&2 LCD & =7|=tote gL o] &E 0|83t0] LCD & =7|=}3f| ELICH

def initLCD() :
# Reset LCD
sleep(15*D_MS) # Wait Time > 15 ms
wrData_4bits(0x3)
sleep(5*D_MS) # Wait Time > 4.1 ms
wrData_4bits(0x3)
sleep(200*D_US) # Wait Time > 100 us
wrData_8bits(0x32)
# Config LCD
wrData_8bits(0x28) # Mode : 4-bit, Line : 2, Matrix : 5x7
wrData_8bits(0x0C) # Display : On, Cursor : Off, Cursor Blink : Off
wrData_8bits(0x06) # Cursor Shift : Right
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clearLCD()

Fe IEYUL 20
7

ZHO| MCHZ RIAHAXIA| &

-4 HE B E (Mode: 4-bit) : LCD = 4 HIE =2 8 H{EQ| jO|H AT

243 =228 s Ar8ottts YLCE O3 o7[M= 4 HE M=

- &XHCharacter) EA| & == (Line : 2) : LCD O 2XtE BAIZ = A= & 7t R £QX|E 2oO|gL|Ct

O7IME 2 28 MEYLICH

- ot EX} 2A| OlEEIA (Matrix : 5x7) : ot 2XHE HEAIS 0§ CtS1F 20| 5x7 29| M2 AtE%ICH=

j==¥e)
A -

-
o

- C|2E20]| (Display : On) : LCD & AL}t TH = ™YL}

- AM BA| (Cursor : Off) : O| A2 HME BEAIZA| o 2X|0f Ciet 2FYLICE 07| M= SHA| HASH
ct.

- A 7Z+etQl (Cursor Blink : Off ) : Otk F{ A7} EA|=ICHH ZHEEO| A SICH= SEQILICH O 7| M= HAME

HAISHA| ez Z80|X| = s LT

- M7t 20| = gtk (Cursor Shift : Right) : M7 22!0|= &2 MHSHLICEL (7| M QEZCR
FHO|AUCE ZYLICE HME EAIBHK = HEH 72 HME 20| ggs 28otL" 2t o
MR = JEHR. 07| Hots HME X 247
REZCR FXO02tE 2 WX EAE EA| YLBHC

L|C}.

RREAM www.codingkit.net / www.sisodream.com 117

Si Sol




Cod@ngnKirt
WAV

NAOIN T AT MO 300 HIQ A Ok HH ICAE
O™ =7|3tE T of & Ct20l= LCD E 22|09 of FLCt 0] 220 gt= ttE1t 25U
def clearLCD() :

wrData_8bits(LCD_CMD_CLEAR) # Clear
sleep(3*D_MS)

0| &t4== LCD_CMD_CLEAR HHEE LCD O MESI LCD o BEAIE EXE 25 X210 HMO| K|
=

ST SLCH O HMES LCD o TE

ujn
ivd]
ot

FEO|l= 3 ms & 7|CHEILICE

r

OhE2 HMO| fIXIE 235t =YL
def setCursor(row, col) :

if (row ==0) :
rowBits = 0x0

else :
rowBits = 0x40 # row >=1
col = col & Oxf

wrData_8bits(LCD_CMD_SET_CURSOR | rowBits | col)

LCD_CMD_SET_CURSOR HWMEOQ| 2t H{E &= Ct24t 20| -4 E L}

7 6 5 4 3 2 1 0

1 |Row Col
7H HEO= 1S M F0{0f LCD_ CMD_SET_CURSOR HIHE Q2 LCD 7} & 4= Q&LICH 6 H HE=
JI2EE BEAISH=E 2422 0] /0| 0 O|H AW =0 EAE EAISIL Of 240 1 O|H =R =0 EXtE
HEA|BFL|CE 2 A setCursor() &= AEHR| QIX}Ql row Zf0] 0 O|H 0 &, OHX| UYOoH 6 H HEE

1 2 off 7| ?I3iA 0x40 = rowBits H=0] 23l FLIC}

~3 HHEE 24 £2| 16 /4| 2AE EAISH= fX| YL fIX[= Chs D80t 21 0~ 15 #Hof #(X|
0~15H HS 2 0~3 H HEQ &Est7| 2I8A col = col & Oxf 2 OfAZBEL|CEH 1
A

t
2 A S AI2HE 15 O[¢ 2| gt0] SO{7tHete THE BIE USS Y7IELX| 5 L

2|3|4/5 6|7|8[910|11|12/13 14|15

2|3|4/5 6|7|89 10|11|12/13 14|15

ct

bjo

2 A8 (EAF O W7 20

rir
4o
ojo
mjo
|-|II

FO} wrData_8bits() &0 M3l == I EQL|CL

def printToLCD(string) :
for c in string :
wrData_8bits(ord(c), 1)
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for 22 BXFGOIN Xt SHLIYS FH3H0] ¢ BA0| MIBL

o AN -
2. 0|A2 A OfA7| ZER HROFE g-YLILE F, B c 0f '’ 2A+E HESHH 97 0l2te =

X}E HFO{ FL|C} O X7} wrData_8bits() &t4=0ff MEHo| € L|C}.

initLCD()
printToLCD("Coding Kit!!")
setCursor(1, 0)
printToLCD("Easy & Fun!!")

il

2%

o>

LICh 2 ZOrFMCEZE FHEH LCD & CHYSHA 283 2M 2.

<OX Z=:7H=E LCD O 2X} 227]>

< A E K| : Codingkit / charlcd.py >
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[SPI T 2 REE ALE310] 0] C|HtO| A A

OtFO| .- @f OpEt7ER| 2 2f=H|2[ mHo|of A

= 103 QLT O]

SPI © =% D EE 0|235IH SPI QIEH 0| A

[0a

AQA ID & SPI

FDEO|SPIHME

MO THY AT NEIOTH 3CQ HIQ A Ok HH IgTE

2917| ]

MODE SETTING SWITCH

£ Sot0

= YL

DY 7|29 YR Lol ClH0|AS AR & UL

it
SPI Command 16 712 M
SPI_CMD_CLEAR 0x00 ClHIO|ASE Zx7|3} gL Ct.
SPI_CMD_DM_CL_SEL 0x03 CEOEEAQ)Q} 7HEIE LCD(1) & MEH
SPI_CMD_DM_ROW 0x04 CENEEAS JIZEE A
SPI_CMD_DM_COL 0x05 CENEEAS NEE A
SPI_CMD_FND_SEG 0x06 FND MOHE ZF 4™
SPI_CMD_FND_SEL 0x07 2t FND ME M M
SPI_CMD_LCD_BL 0x08 725 LCD Back-ligth 74 7|
SPI_CMD_LCD_RS 0x09 742l LCD RS Al MH
SPI_ CMD_LCD_EN 0x0A FH2IE| LCD EN Al MA
SPI_CMD_LCD_DATA 0x0B 742l LCD Data A= A
SPI_CMD_DCMOTENC_EN 0x12 DC ZH Q3 243 M
SPI_CMD_DCMOTENC_1 0x13 DC ZE QFGO| 2t & 7t9| A|ZF & 16~23 H|E
SPI_CMD_DCMOTENC_2 0x14 DC 2E QAo Z &l 7to] A|Zt = 8~15 H|E
SPI_CMD_DCMOTENC_3 0x15 DC 2E Q3G Qo Zt &l 7to| A|Zt &= 0~7 H|E
SPI.CMD_PWM BUZ_EN 0x20 B EA3} AlS
SPI.CMD_PWM_BUZ_FR_H 0x21 Hx =@jz §~15 H|E
SPI_CMD_PWM_BUZ_FR_L 0x22 HX Foix= 0~7 HE
SPI_CMD_PWM_BUZ_DUTY 0x23 BHX SE[H|
SPI_CMD_PWM_SMOT_EN 0x24 ME ZH 2M835 Ms
SPI_CMD_PWM_SMOT_DUTY_H 0x25 ME ZE 5E|H| 8~15 H|E (H2] : 9000~36500)

RARAEAM
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7‘IIUI%"II E!lg% l=|II% L %ﬁ %ﬂa E!lngE

SPI_CMD_PWM_SMOT_DUTY_L 0x26 ME ZE 5E|H| 0~7 H|E (H< : 9000~36500)
SPIL_CMD_PWM_DM_FWD_EN 0x28 DC D E Hatsk & M5 M
SPI_CMD_PWM_DM_FWD_FR_H 0x29 DC DB Matsk F=0h4= 8~15 H|E
SPI_CMD_PWM_DM_FWD_FR_L 0x2a DC D E HetsF =Lt 0~7 H|E
SPI_ CMD_PWM_DM_FWD_DUTY 0x2b DC ZE Hesk S E|H|
SPI_CMD_PWM_DM_BWD_EN 0x2c DC DB eIl & M5 M
SPI_CMD_PWM_DM_BWD_FR_H Ox2d DC DB 98tsF =1t 8~15 H|E
SPI_CMD_PWM_DM_BWD_FR_L Ox2e DC ZE| 9dtsk =14 0~7 H|E
SPI_CMD_PWM_DM_BWD_DUTY Ox2f DC ZH ddtsk SE|H|
o HUES T HEE2 Ol KN CHRORL, CHROX|X| EUAE =EIESA, FND, 712 H
LCD 2t Ol FOoM OfX= of E=5 StlELCh 08 BY TEIES A0 SIEE HAISH= O X E i
B E SIS UL
SPI &l 2t D EE A2S}7| M= CK_SPIDEV 2 & import gfL|LC}.

import CK_SPI_DEV as spi_dev
ZEMEZAE AMBSHY| fISiM= T 3 742l HMEE o] &gl Ct.
- SPLCMD_DM_CL SEL : Y 7|EQM= TEOIEEIAQL 7HEIE LCD E Z0| Ar8Y = &L &
= SILIE MENSIO] AFRBHOF SHLICE O] HHETF ZEOJEZIAQ} FHEIE| LCD & SILIE MEHSH= F{0H
E QYULICE of HMZ2[ HO|E{7} 0 O|H ZEDfES AT} EHE|], 1 O] FHEH LCD 7t B EL|Ct. O
H oMo M= ChSat 20| 2Bl ZEMERIATL MEiR|Z 2 shL|Ct,

SEL_DOTMATRIX =0

SEL_CAHR_LCD =1

spi_dev.ck_spiWr(spi_dev.SPI_CMD_DM_CL_SEL, SEL_DOTMATRIX)
- SPLCMD_DM_ROW : 7|2 & Z}ES M4HSt= HMEQL|ICH O] HMEQ| H|O|H 8 HIEZ| 7[I2Z&E 2tz
O| LED £ 711 7H & L|Ct
- SPLCMD DM COL : M|E2Z ZtES MA™St= HMEQILICE O] HMHEQ| GO|H 8 HIEZ}I M2E 22t
O| LED £ 711 7H & L|C}
Of HMESS 0| 8¢t M ZE= ChS1t 5L

import CK_SPI_DEV as spi_dev

import RPi.GPIO as GPIO

from time import sleep

GPIO.setmode(GPIO.BCM)

SEL_DOTMATRIX =0
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SEL_CAHR_LCD =1

spi_dev.ck_spiWr(spi_dev.SPI_CMD_CLEAR, 0)
spi_dev.ck_spiWr(spi_dev.SPI_CMD_DM_CL_SEL, SEL_DOTMATRIX)

heart_col = [0b11111111,

0b10011001,
0b00000000,
0b00000000,
0b10000001,
0b11000011,
0b11100111,
0b11111111]

try :
while (1) :
for i in range(8) :
spi_dev.ck_spiWr(spi_dev.SPI_CMD_DM_ROW, 1 <<)
spi_dev.ck_spiWr(spi_dev.SPI_CMD_DM_COL, heart_col[i])
sleep(0.002)

except Keyboardinterrupt :
spi_dev.ck_spiWr(spi_dev.SPI_CMD_CLEAR, 0)
GPIO.cleanup()

heart_col H=& 2 T4 Zt2 2 O3t 0 gf0| SIE 20| E|=& SIASLICL & ZE & H2M2
for 22 CEMESIAZ &F 4 7 Z== ACQIL|C} "1 << i" 2 33 20| 0600000001, 000000010,

O|A ©sto] 7t2F0| o & MEfo| Lot O MEE Z0f SHF0] MZE S 2o F7| I
CHS I 20l 2YS HYLITH

O ZEE ZE 7|E0A 2 ELICh

<O|M 2= :sPI H 2 BREZ 0[&5l0] EEMER| A0 SIE O2|7] >

< A E 2X| : Codingkit / spi_dm_heart.py >

CHE2 2= FND & of 2ASLICE 7t gtS FND of #A[St= OHE of &5 St S L L FND

- SPL.CMD_FND_SEG : CtZ 29| A~ G, GP E AEESL|LC}. 8 HHEQ| HO|E & 7 HO| A 6 HO| B,

, 1 20| G, 0 0| GP L|C}.
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- SPI_CMD_FND_SEL : 3 7§2| FND M€t
H|EZ} 2 ¥ FND, 0 & H|EZ} 3 ¥ FND

ONGRE)

Of HHESS 0|83t 2 E3t7| ?Isi M= CK_SPI_DEV 2= import gfL|C}.

mport CK_SPI_DEV as spi_dev
7HHXN 442 ADC E &5l M 817] /I8 M= CK_SPI_ADC 2 =& import gfL|C}.
import CK_SPI_ADC as spi_adc

FND £ 25 1= &4

rir

Ch2at 20| Folghtct.

FND_SEG_OFF = Oxff
FND_SEL_OFF = 0x7

def fndOff() :
spi_dev.ck_spiWr(spi_dev.SPI_CMD_FND_SEL, FND_SEL_OFF)
spi_dev.ck_spiWr(spi_dev.SPI_CMD_FND_SEG, FND_SEG_OFF)

HIBES M2E RS 1

mjo

MO END = 74 Z L C}

Ch21f 20] 2 T2 0~ 9 7NHX| AHE BEA|SH7| ?|eh FND o] 2t MO E Zt5 Folgt Lt

nd_num = [0b00000011,
0b10011111,
0b00100101,
0b00001101,
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0b10011001,
0b01001001,
0b01000001,
0b00011111,
0b00000001,
0b00001001]

MHE M Ot 20| 2 T2 Ho| Bt Ct.
FND_SEL_1 = 0b011

FND_SEL_2 = 0b101
FND_SEL_3 = 0b110

MM o2 Z X320 S Tots A2 0|0 GPIO £ 0|83t0f FND & ZHEEJHE ofx 282
Hapetu ok
Ch=t 20| 1 H FND Off 7t et gt & 100 o Rj2| gt EAIZ L CH

fndOff()

spi_dev.ck_spiWr(spi_dev.SPI_CMD_FND_SEL, FND_SEL_1)
spi_dev.ck_spiWr(spi_dev.SPI_CMD_FND_SEG, fnd_num[fnd1_num])
sleep(DELAY)

XM FND £ /4= L|C}. J2|0 Male Z+2 SPI_CMD_FND_SEL FHIEZ 0|38}0] AXs FL|CH M1
Bfi

e 2

E 22 02| o3 & <At 2| 2B 7HH XM2he| 100 of At2| 7o
25, 3 FND & ¢|2| 1 HH FND R EQ} ZH&L|C}.

I F|EOM MABIAI7| FO| ADC ZE AQ(X| 5 1L 9|2 88 FLICL

o WEE a.@a

S -
@)
ADC MODE - sassiis S -
EOT-%\ RASPBERRY PI 03000009 NERNRNNNRNRNNENN
Basic Goding Kit EXXXXXXN) ANERNNRNERERNREN
e DU BEERH | |
-
I I FowmOoQ =
T E

ARDUINO

© s S TR 000

2| A FND Of 2t0] & EAIZ|=X| 2HRISHM 2.

=

N
rE
Rl
0ot
mjo
M

<O|X 2= :SPIH 2 REE 0| 83t0] M2MIHE 7HHME 2t EAISH| >

< A E Q|X| : Codingkit / spi_fnd_vr.py >
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O[#0]= 7 LCD & HES3 2 SLICE o]0 E GPIO & 0[8¢t 7H8H LCD AEE} 2 ET}
Oj 2 H|=EHLICE GPIO 2 ZHEEWE ASES SPI HMERZ HHE 24 ®QL|CH N A== CHE D 24

L|C}.

import CK_SPI_DEV as spi_dev
import RPi.GPIO as GPIO

from time import sleep
GPIO.setmode(GPIO.BCM)

LCD_CMD_CLEAR = 0x01
LCD_CMD_SET_CURSOR = 0x80

D_MS =0.001 # Delay : 1 Milisecond
D_US =0.000001 # Delay : 1 Microsencod

SEL_DOTMATRIX = 0
SEL_CHAR_LCD =1

spi_dev.ck_spiWr(spi_dev.SPI_CMD_CLEAR, 0)
spi_dev.ck_spiWr(spi_dev.SPI_CMD_DM_CL_SEL, SEL_CHAR_LCD)
spi_dev.ck_spiWr(spi_dev.SPI_CMD_LCD_BL, 1)
spi_dev.ck_spiWr(spi_dev.SPI_CMD_LCD_EN, 0)
spi_dev.ck_spiWr(spi_dev.SPI_CMD_LCD_RS, 0)

def enablePluse() :
spi_dev.ck_spiWr(spi_dev.SPI_CMD_LCD_EN, 0)
sleep(D_US)
spi_dev.ck_spiWr(spi_dev.SPI_CMD_LCD_EN, 1)
sleep(D_US)
spi_dev.ck_spiWr(spi_dev.SPI_CMD_LCD_EN, 0)
sleep(D_US)

def wrData_4bits(data4) :
spi_dev.ck_spiWr(spi_dev.SPI_CMD_LCD_DATA, data4 & 0xf)
enablePluse()

def wrData_8bits(data8, data_en =0) :
spi_dev.ck_spiWr(spi_dev.SPI_CMD_LCD_RS, data_en)
wrData_4bits(data8 >> 4)
wrData_4bits(data8)

def clearLCD() :
wrData_8bits(LCD_CMD_CLEAR) # Clear
sleep(3*D_MS)

def printToLCD(string) :
for c in string :

wrData_8bits(ord(c), 1)

def initLCD() :
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# Reset LCD

sleep(15*D_MS) # Wait Time > 15 ms
wrData_4bits(0x3)

sleep(5*D_MS) # Wait Time > 4.1 ms
wrData_4bits(0x3)

sleep(200*D_US) # Wait Time > 100 us
wrData_8bits(0x32)

# Init LCD

wrData_8bits(0x28) # Mode : 4-bit, Line : 2, Matrix : 5x7
wrData_8bits(0x0C) # Display : On, Cursor : Off, Cursor Blink : Off
wrData_8bits(0x06) # Cursor Shift : Right

clearLCD()

def setCursor(row, col) :

if (row ==0) :
rowBits = 0x0
else :
rowBits = 0x40 # row >=1
col = col & 0xf
wrData_8bits(LCD_CMD_SET_CURSOR | col | rowBits)

initLCD()
printToLCD("Coding Kit!!")
setCursor(1, 0)
printToLCD("Easy & Fun!!")
setCursor(0, 0)

try :

while(1) :
sleep(1)

except Keyboardinterrupt :

clearLCD()
spi_dev.ck_spiWr(spi_dev.SPI_CMD_CLEAR, 0)
GPIO.cleanup()

<O|X 2= :SPI M 2F RES 0[83t0] FHE{E LCD of Xt 247]>

< AE QK| : Codingkit / spi_charlcd.py >
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U U A1|/(\)r0|/\1 -|r7g _/él:l_ 7§|||:||<ﬂ‘l|| El_lg% HII% A %% I:(')rla E'.lngE
[ 5 A: 22H(Switching) ID]

FY 7IEE 29 AIL"EE 0|83t Of2{7tx| HZS HEFY & UASLICE o[ AZE 2ol 843
i

g 7IEQ| 2t=H2| Ljo|ofM £A2{F ID of [E ClHiO|A~ HZE &=

Raspberry Pi Switching ID
Clgro| A 1

e
P

LED 0
LED 1
LED 2
LED 3
Button 0
Button 1
Button 2
Button 3

Buzzer

DC Motor Enable

DC Motor Forward

DC Motor Backward

DC Motor Encoder Enable
DC Motor Encoder Data

S R R e B Y E S E S E S E N N N N I S

Sound Sensor Detect
IR Sensor LED

IR Sensor Detect

R lRr|Rr|R|IRrR[R[RPR[RPR|RPR|RPR|IR[RPR[RPR|R|R|R|FR|[F
S N - T - N i I i I I I i I I T o)
L N e R L Y Y Y Y R - - N I I

Servo Motor

=
(o))
[E
(o))

Dotmatrix

=
=
=
=

7-Segment

Device Control SPI
Character LCD EN, RS, Data
Character LCD Back Light
Switch 0

Switch 1

Switch 2

Switch 3

ADC SPI

N e L I I I e R I B I e B e I e B Y e B R e I e e e e e e N el %

NP |RPR[([RP[RP|[R|O |
I e Ll L

I I S I S S I I S I
Nl |<|<|rRr|lo|r

A 23

N
[e)]
N
[e)]
N
w
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Coding Kit
U U NAOIN T AT MO 300 HIQ A Ok HH ICAE
7t 32 0| A1 U0 WY T +5 LIEYUCL 08 S e

of X4 HZ40|&= ot Ho| ALK, ZED
2 QEL|CH 2k=H|2| Tio|oj|AM X|CH HAE = U&= E£= 26 LT <ol
HAl= SPI 2% REZ HZAS0 O oA T 5 AQLX| UXT HZAL JH5SICHE BA|QL|CH

Device Control SPI & =0| S

E

Y REE oO|gtL|CH ADC SPI =2 Ot =21 &S 2= MM 3 7t
HX S0l Zf2 20 2= ADC HZEl SPI L|Ct. 0| 0| 4 TO| AQE!L|C}I. Device Control SPI &t22
7

#2SPIog= 1 EHE

0
b
fo
n
rir
paN

2 sp|_SS T 0]9|o|

HJ|I'I

= &wot’| &Lt

ujn
2
R

ClHtO| A7 o Eof| HAE=X|= CH3at 22 Lo TS0 JASLICE o] US2 252 T
L

A0 import 5t0] ALESFA[H E L| L. #|X[= CodingkitSwiD Z Of2f & L|Ct.

Switching ID ot 0|2
r00 ck_sw_id_r00.py
r0l ck_sw_id_r01.py
r02 ck_sw_id_r02.py
(O] ck_sw_id_r03.py

< A E 2[X| : Codingkit / CodingkitSwID / ck_sw_id_r0*.py >
Sl ool 82 ttg RELr 5L

<ck_sw_id_r00.py >

SWITCH_2 =2

SWITCH_3 =3

BUTTON_0 =4

BUTTON_1 =5

BUTTON_2 =6

SENSOR_IR DET = 12
SENSOR_IR_LED = 13
SENSOR_SOUND_DET = 14
BUZ = 15
BUTTON_3 = 16
DCMOT_EN = 17
NOT USE_1 = 18
NOT_USE_2 =19
DCMOTENC_EN = 20
NOT_USE_3 = 21
LED 0 = 22
LED 1 = 23
LED 2 = 24
LED_3 = 25
SWITCH_0 = 26
SWITCH_ 1 = 27
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<ck_sw_id_r0l1.py >

SENSOR_IR_DET
SENSOR_IR_LED

SENSOR_SOUND_DET

DCMOT_EN
DCMOTENC_EN
DM_ROW_1
DM_ROW_2
DM_ROW_3
DM_ROW_4
DM_ROW_5
DM_ROW_6
DM_ROW_7
DM_ROW_8
DM _COL_1
DM_COL 2
DM_COL_3
DM _COL_4
DM _COL 5
DM _COL 6
DM_COL_7
DM _COL_8

<ck_sw_id_r02.py >

SENSOR_IR_LED
DCMOT_EN
DCMOTENC_EN
LCD_EN
LCD_RS
LCD_DO
LCD_D1
LCD_D2
LCD_D3
LCD_B_LIGHT
FND_A

FND_B

FND_C

FND_D

FND_E

FND_F

FND_G
FND_DP
FND_SEL_1
FND_SEL_2
FND_SEL_3

L L | | | | | | | 1 O | Y | B
(6] w

13
17
20

15
23
24
25
26
27

N

[

12
18
19
14
21

= 22

12
13
14
17
20

19
22
18
16

24
25

23

21
15
26
27

BAEAM

Silicon to Seftware

www.codingkit.net / www.sisodream.com

129



U U MO THY AT NEIOTH 3CQ HIQ A Ok HH IgTE

<ck_sw_id_r03.py >

SWITCH_ 2 =2

SWITCH_ 3 =3

BUTTON_0 =4

BUTTON_1 =5

BUTTON_2 =6

SENSOR_IR DET = 12
SENSOR_IR LED = 13
SENSOR_SOUND_DET = 14
BUZ =15
BUTTON_3 = 16
DCMOT_EN = 17
NOT_USE_1 = 18
NOT_USE_2 =19
DCMOTENC_EN = 20
NOT_USE_3 = 21
LED_0 = 22
LED 1 = 23
LED_2 = 24
LED_3 = 25
SWITCH_0 = 26
SWITCH 1 = 27
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<OX ZE :LED 3 X£ZF {10 2 XZF NT| > ----mmmmmmmmmmmmm e 28
<HE EN :LED4 7 1 X ZtHHO R ZHI0|7]| > --mmmmmmmmmmmm e 31
<OH ZE : HEO| SE|H LED 7| > -----mmmmmmmmm oo oo e 33
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File Edit Tabs Help

pi@raspberrypi

FHOE S AKX o 22N =EAMC Z "pi@raspberrypi ~ $" 2t MO F RES ZTEZEZLD
= =
T =

=] —
- O|Z40] A7} £|H Mz2=2 PO E &S =H|7t ZIICt 2eiF= AYLCh 221 0] =

Ofo|C| @A FEI0| & CIMER| $
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® cd (change directory)
cd: BCHELZZ O|&:
cd directory_name : S}{& C|HEZ| 2 O| &

MR B ZRE ABE & ¥

bjo

® mv (move)

AL

-IHY O[5 HE ! mv file_namel file_name?2
-ObY gl ClAEe| 9| QX 0|5 : mv file_namel1 directory_name
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rm (remove) : I} ALK

- CIAEE| K| 25 AR : pi@raspberrypi ~ $ rm —rf
mkdir (make directory) : C|HIEZ| MM

pwd (print working directory) : X} C|HEZ|E E0 &

cp (copy)

- At pi@raspberrypi ~ $ cp file_namel file_name2
- CIM E 2| 2 AL : pi@raspberrypi ~ $ cp —r directory_namel directory_name2
7|=E 9l ofal Wl o HUE B

Tab 7| : 7{HHE X} 24M
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