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14709 CIX|E 10T (1470 & 6712 T2 PWM ZHOZ ALE 7hs)1t 6712 OfEZ1
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Microcontroller ATmega328

Operating Voltage 5V

Input Voltage (recommended) | 7-12V

Input Voltage (limits) 6-20V

Digital I/O Pins 14 (of which & provide PWM output)
Analog Input Pins 6

DC Current per I/0 Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory

32 KB (ATmega328) of which 0.5 KB used by
boot loader

SRAM

2 KB (ATmega328)

EEPEOM

1 KB (ATmega328)

Clock Speed

16 MHz

[OFFO| @& R3 F8 AFY]

Input voltage to the board when it's using -
an external power source. Not USB bus power!

Logic reference voltage for shields —
Connected to the 5V bus

N ———o

Ao N

S rov PG EY—
JEBE pon 1 B Y ——
JEBE o1 P Y ——
[ e v PV Y
soa MRBEW ~onr SBCY AN—e
e fEOES ponr PGS T——

ICSP Pinout

—\/— PWM Pin
5 Power Serial PIN
O Port power group ~ y
& oo PIN Function
A Fhysical PIN Interrupt PIN
AW Port PIN AW Control PIN
g Analog PIN a o
2.7m

POINT®

88
ey 1l =

ABERY » 12 JOE2R) MosI

0 MAX per pin
40mA, 20mA recommended
® MAX 200mA
for the entire package
The total current of each

ort _power group
ot exceco RIS

o——FTY PG pon RBEY s
o—— 550 APE0N > JABER SDA
—MY

[ — 0

e 15 00 008 stk
o—A&F B8 oo MISO
&\ L0 PEIY - [GEAT Mosi

C Ve 5 [ eSS
&\ & SFEW e /0GR
&——ATW APEAY - CKGY ficET

&—AEY 55 > SRR

&\ 0¥ [EGaN > 122 AN (OCoA
LAV 1 [ e
o— W HEEW vy xck 70
LAV 5 [ A e
o——fW P03 poni e INTE

o—EW 5 -oni XD
o——FW F5aV o i) RXD

Connected to the ATmega and used for USB
programming and comunicating with it

16U2 ICSP Pinout
SCK [ TS SCK

MISO -—* ‘—ﬂ ot JIPBRY MO
m1
T—m— pont? BB Mos!

(EX] : httoy/forum.arduino.cc/index.php?topic=146315.0)
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Learning Kit = X/&/d84 7|EE2 F&0] E|0JU&L(CH
T 71E FEE
No Part ct=4
1 | UNO R3 Board OfF0|L 2L TSHE
2 | USB Cable USB A 0|&
3 | LCD1602 Character LCD 16x2 7HE/E LCD
4 | 830 Hole breadboard 830 & EFEEE
5 | LM35 Temperature Sensor LM35 2= MA
6 | Active Buzzer ME|H 2K
7 | Passive Buzzer ooz £X
8 | Stepper Motor AHEH
9 | Stepper motor Driver AHRH ECO|H 25
10 | 9G Servo Motor ME 2 E
11 | 7 Segment Display FND 7 M[OAHE
12 | 4 segment Segment display AXIE| FND 7 M[OHE
13 | IR Mini Remote Hold g2&
14 | 8*8 LED Matrix FEMEEAN EE 2 colon)
15 | 74HC595 74HC595
16 | Photoresistor (5516 5mm) MM
17 | 10 kQ Variable resistor pots ZFEH X 210k =)
18 | Flame sensor == dX|A
19 | Ball Switch 71271 MM
20 | IR Receiver IR =4l AlA
21 | 9V Battery snap v HfE{Z| HHUH
22 | Red LED “Z LED
23 | Green LED =44 |ED
24 | Yellow LED L2 LED
25 | Resistor Kit 335 MM E(220,1K,10K)
26 | Push Buttons B E A QK]
27 | Push Buttons cap EHEAQIX A
28 | Plastic Box 7| EE EHEA
I{|O[X| 8/138
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29 | Jumper Wires solderless Male to Male | T &I AE
30 | Female to male dupond line FX74 20
31 | Single Row 1*40mm Pin Header Male | T&{
32 | UNO Proto shield gHEE
33 | 9V Battery 9V HifE 2|
34 | Jumper cap SEE e
35 | IR LED Mol LED
36 | Variable resistor cap 7t Y
37 | RGB LED RGB LED
38 | 10K NCT thermistor NTC 2= MA|
39 | Ultrasonic sensor SO
TE=
No Part o=
1 | UNO R3 Board OfF Ol Rk ZBEHE
2 | USB Cable USB #O|&
3 | LCD1602 Character LCD 16x2 7HEE LCD
4 | 830 Hole breadboard 8308 HYEEE
5 | LM35 Temperature Sensor LM35 2k 4A
6 | Active Buzzer HE[H FX
7 | Passive Buzzer ojojz= X
8 | Stepper Motor AEEH
9 | Stepper motor Driver AERE E2t0|H
10 | 9G Servo Motor ME 2 E
11 | 7 Segment Display FND 7 MOAHE
12 | 4 segment Segment display 4Xt2| FND 7 HOHE
13 | IR Mini Remote Mo 223
14 | 8*8 LED Matrix TENEEAN EE= 2 color)
15 | 74HC595 74HC595
16 | Photoresistor (5516 5mm) ZEMNM
17 | 10 kQ Variable resistor pots ZHAXN 10k B)
18 | Flame sensor =RUX|AN
19 | Ball Switch 71274

I O|X| 9 /138
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20 | IR Receiver IR =41 A

21 | 9V Battery snap 9v HiHE2| H4YH
22 | Red LED wZ LED

23 | Green LED =AM LED

24 | Yellow LED L& LED

25 | 220 ohms Resistor 33 MM E(©220,1K,10K)
26 | Push Buttons B E A QX

27 | Push Buttons cap EHE AQ|X| 7H

28 | Plastic Box 7| EEEHEA

29 | Jumper Wires solderless Male to Male | ZIE I M E

30 | Female to male dupond line FXA EH 20cm
31 | Pin header 2.54 ute 5

32 | XY joystick module ZXO|AEl BE

33 | Temperature module DHT11 2& =Ml
34 | Water test module T A

35 | Sr501 QI 2 x| A

36 | RGB LED 34 LED

37 | TTP223B HXAMEE

38 | Sound Module Y= FAPNEL PN

39 | Relay Module 20| 2=

40 | Clock Module RTC 2=

41 | 4*4 Key board 4X4 7o E

42 | Mini bread board OL EHEjEEE
43 | 10K NCT thermistor NTC 2= MM

44 | Bar LED segment Ht EtQ LED MOHE
45 | TCRT5000 oM MM
46 | Variable resistor cap 7hH e

47 | Ultrasonic sensor SO A

48 | IR LED Ho|M LED

49 | RGB 3 color module RGB LED

I O|X| 10/ 138
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[0 A= EQ0] A|Zts]7|

O O}5O0| IDE CI2EE

StEQIO] 2ET EH| =M, OFF0|e 2ZEQI07F EQtLtt. OFF0|e= AT,

Ao, ¥=E7 kst IDEE 7|2 MSgL

IDEEL  EZ e BE 5 HFEE,  Integrated Development
Environment \DE)C 2 A5 LC/H T ZHoft2 HiZ 5 ZZ 328 7j5
of ZEE ZE &GS ofLfo] TZE I PIOfA A 2/ofE BHEE A

Fofe £TEYOIE FEILICL

OtFO|= IDE BH22E ZHO|X|S LESHAH web= O|&% OFFO|: editor?} U

A2, 2 o7 2olAM = Windows 72| OFF=0|%= IDEO]| CHolilA @S Lt

b3 A ofef Z@30|A OfF0| IDEE H22E ®5LCh

OFFO| CHRZE &3 : https://www.arduino.cc/en/Main/Software

Download the Arduino IDE

Windows Installer, for Windows XP and up
Windows zIP file for non admin install

ARDUINO 1.8.5 Windows app Requires Win 810110
The open-source Arduino Software (IDE) makes it easy to Get 52
write code and upload it to the board. It runs on ' :
Windows, Mac OS X, and Linux. The enviranment is
% written in Java and based on Processing and other open- Mac OS X107 Lion or newer
source software
This software can be used with any Arduino board. Linux 32 pits
Refer to the Getting Started page for Installation Linux 64 bits
instructions.

Linux arm

Release Notes
Source Code
Checksums (sha512)

Kit Plus HO|X| 13/138
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Contribute to the Arduino Software

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this contribution
is not tax deductible). Learn more on how your contribution will be used

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED

P YER-YE] TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND
GENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE
USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES,
CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT

WITH A SMALL CONTRIBUTION! REMEMBER: OPEN SOURCE IS5 LOVE!

$3 $5 $10 $25 $5Q  OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

SNl 252 “Contribute & DOWNLOAD"E F2A

7|

iy
rio
=

OfL|A|2tH JUST DOWNLOAD'E &2{A CHRZEE ZIMEtL|Ct

O O}50| IDE MX|

CIRZE B2 “arduino-1.8.5-windows.exe” OIS AMMSHL|Ctwme vy 2 =+ adauch
Otz zfo|MA Mo "I Agree”(&2l) HES +ELICHL

€9 Arduino Setup: License Agreement EI_IQ

.: Flease review the license agreement before installing Arduino. If you

-

accept all terms of the agreement, did: I Agree.

GMU LESSER. GEMERAL PUBLIC LICEMSE "
Version 3, 29 June 2007 l—l
Copyright (C) 2007 Free Software Foundation, Inc. <htto://fsf.orgl=

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

This version of the GMU Lesser General Public License incorporates the terms
and conditions of version 3 of the GMNU General Public License, supplemented
by the additional permissions listed below.

Cancel I Agree

Kit Plus HO|X| 14/138
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X FHO0|A USB DriverE Z&sHA ZF MIASIA|LD "NEXT>"E +ELICH

-

€8 Arduino Setup: Installation Options l = Ll-ﬁi-r

I8y Chedk the components you want to install and unchedk the components
.0} you don't want to install. Click Next to continue.

Select components to install; Install Arduine software

Install USE driver

Create Start Menu shortcut
Create Desktop shortcut
Associate .ino files

Space required: 420.6MB

Cancel I fE Inskall Svstem wa. 0 < Back | Mext = |

-

X 428 Y= F “Install’'E F=ELICL

Arduino Setup: Installation Folder EI_I-?_hJ

B Setup will install Arduine in the following folder. To install in a different
2.0/ folder, didk Browse and select another folder. Click Install to start the
installation.

' Destination Folder

Browse...

Space required: 420.6MB
Space available: 192.8GE

Cancel < Back | Install |

Kit Plus HO|X| 15/138
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HRIE AIERLCL 2~32 22| A¢H0] EetL|Ct.

-

€2 Arduino Setup: Installing

lD| | .

(&0
I

.........................................

| el |

B Cutput folder: C:WProgram Files (x86) YW arduine Whardware Warduino Mav

AX7t 22EH “Close"E =21 2XE SELLICL

Kit Plus

-

€9 Arduino Setup: Completed

W Completed
p
Show details

I|O|X| 16 /138
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HHESIEOl "Arduino” OFO|2& FH Z&3HA OtF0| IDES A fLLCH.

| MR
.
Genuino
AM OPEM PROJECT WRITTEN, DEBUGCGED,
AMD SUPPFORTED BY ARDUINO.CC AND -
THE ARDUING COMMUNITY WORLDWIDE A .

LEARN MORE ABOUT THE CONTRIBEUTORS
of [ELLTETEMES on arduino.col/cradits

W27 =212

o
J

/

sotn prsa | o ol 10— i

=H* & 8%

sketch_apriga

1 faid setupt) { <
2 /47 put wour setup code here, to run once:
3

41}

5

& void loop() {

T /7 put wour main code here, to run repeatediy:
8

iy

NedeMCU 1.0 (ESP-12E Module), 80 MHz, 258000, 4M (3M SPIFFS) en COM3

Kit Plus H[O|X| 17 /138




Arduino Learning Kit Guide (Ver 1.42)

O OIFO0| IDE ¥ AZEY 0 =

OtF0|c IDE= 3A Hiwet 2E OCIH, B 2A| 2&2 FIEO{UASLHEL

423 sketch aprlga | O}0|L= 185

Be/gto|22{2| MEd
HIY/Y = M

1 I/mid setup() {
2 // put your setup code here, to run once:
3
4}
5

6 void loop() {
7 // put your main code here, to run repeatedly:
8

3}

-

M7t O|F RESETO| %|x2 A¥MElE FEE Setup(
H

)
He-SS 7| LICE O|F Loop(OiM Fet dtEs olHA LS AL CL

x£7)2 71 ‘

Setup()

(RE/HYB=)

B

Loopo A J

Y

Work_1()
Work_2()

Work_3()

(@]
(o]
ul_j

4o
ok
L
J
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~Z20|, 28 St &2 255 A A&

OtF0|= IDEO|= 7[=2t0|= 2|27} Zotk|ofAELICY.

SHAIZE Zl= 2tolEZ2|of Bl= MZ22 ZES AME

7t= XS0k gLt

CtE d8e 255 MAMQlI DHT11E
LICt. OfF0|k 22}IE Of

ot7| ?leiM = 2tojEeE|E F

A&stz| glet 2toj2E|2|E dX|ot= 8 Y

8¢ 2toj=ejg| F7te "2to|2ef2| &2|"S HEHSHAIH

gLk gxo| 2lo|Eg2|E zIPRE CIREE o MOH “ZIp 2o|Ee] FIM'E

FE2A

EPMXIO| A 2lo|E 22| ZIPTYTH MEHSHFA|M EL|Ct
"@ RGB_LED | O1=0|% 185 = | B |
my BT [ZAA) 2 c=2
(ke d=1} Ctrl=R
= Ctrl+U

P
Zh
2
27
P
29
a0
31
3z
33

Kit Plus

RGB_LE

g
digij
digi]
digij
delaj

A blue

ZZ I HE 0|28 HEC  Ctrl+Shift+U

HOO & HEO|L 2| LHELT| Chrl+Alt+S
AHK EQ HOT| Ctrl+K
2i0|E 82| ZTE}7| ' L
;e =7p cho|E8{g| = ..
ferononoei e e e oo oo e e ]
ZIP 2H0|E 82| =7}...
digitalWrite(redled, LOWY: AAED OFF Arduino 2H0] 22|
digitalll.lriteigreenled, Lowys  ALED OFF Bridge
digitallirite(blueled, RIGH); //LED ON |
[ - EERROIM
Esplera
Ethernet
Firmata
HID
Keyboard
LiquidCrystal
Mouse

Robot Control

rduinot | ibra Robot IR Remote
rduinot | ibrs Robot Motor
sD
SFI
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'gfojegg] E2"E F2A|H ofgjet Z2 HO| LhEU . #eAl= 202 2[E

=
AMES StAIE ZBE 2t0|22{2[S0] A7} ELU . ZXHES FEAH 20|12

227t X7 L.

Ere Al - EZ 4 - |dhtt1 '

DHT sensor library by Adafruit == 1.2.0 i
Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors

More infa
=

DHT sensor library for ESPx by beegee_tokyo

Arduino ESP library for DHT11, DHT22, etc Temp & Humidity Sensors Optimized libray to match ESP32 requirements. Last
changes: Updated example.

More info

m

Grove Temperature And Humidity Sensor by Seeed Studio

Arduino library to control Grove Temperature And Humidity Sensor, it contains chip DHT11 AM2202. This temperature & humidity
sensor provides a pre-calibrated digital cutput. A unigue capacitive sensor element measures relative humidity and the
temperature is measured by a negative temperature coefficient (NTC) thermistor. It has excellent reliability and long term
stability.

More info

SimpleDHT by Winlin 5= 1.0.6 INSTALLED
Arduino Temp & Humidity Sensors for DHT11 and DHT22. Simple C++ code with lots of comments, strictly follow the standard DHT

-
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OtFO|le= SSA/AEA 270 St= Cidet EESS USLLL 422 A
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50| RO, 34 ME MCUS2 ESP8266, STM32% X|0| 7tsgtLCt,
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HPrint_

Arduine/Genuino Micro
Arduino Esplora
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Arduine Ethernet
Arduine Fio

Arduine BT
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31 digitalWrite(redied. LOW): //LED OFF
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RGB_LED

/1 green
digitalWrite(redied, LOW);
digitalWrite(greenied, HIGH):

A/LED

//LED OFF

OH

digitalWritetblueled, LOW). //LED OFF

delay(500); /f delay for 0.5sec

/4 blue
digitalWrite(redied, LOW);
digitalWrite(gresnied, LOW):
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Serial.print(val);
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(S+=3| Ctrl+Shfit+M)

6@ YourDuinoStarter. Ser

File Edit Sketch Tools Help

YourDuinoStarter_SerialMonitor_SEND_R eelavgl]

Serial.print (™ -
Serial.print (EyteReceived, HEX):
Serial.print (" Ty E
Serial.print({char (ByteReceived))

if (char (ByteReceiwved)
{
digitalWrite(led, HIGH) ;
Serial.print(™ LED ON ™]:
}

== 11

if (char (ByteReceiwed] == '0'])
{
digitalllrite (led, LOW) ;
Serial.print(™ LED OFF");
}

Serial.println():

14/ END Serial Availahle

Kit Plus

=0l x|

65
L1
&7
49
48
68
69
70

v Autoscroll

/4 End the line

--- §tart Serial Monitor SEND RCVE ---
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IND line ending ;I IQGUD baud j
N e ending
Mewline
(Carriage return
Both ML & CR.

14400 baud
19200 baud
28800 baud
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57600 baud
115200 baud =

yite maximum)
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2 7 440° =2

6-Band /l) = 274 Q = 2%, 250 ppm/K
— =
3rd urel
igi igi igif icient

Tolerance

=0.5% | 20 ppm/k
= 0.25% | 10 ppm/K
20.1% | 5ppm/K

Color

Green
Blue
Violet

Grey 1 ppm/K
White
12 x 10°25%
4-Band === III 57 = 1,200 kQ = 5%
100 x10% £1%
5-Band c==== III I = 10,000 Q = 1%
(Mg A= ® - =X : https://www.arrow.com]
EH| S

. O}F0| QL (SEEE)X 1
. HEEHE X1
.RED LED X 1

.2202 M X1
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Che RAEE Setup(OlM Z=ES
gL Ct,

MES

77+
=]

|1 Loop OIM 1% T2 LED &

#define LedPin 7
void setup() {

pinMode(LedPin, OUTPUT);
}

void loop() {
digitalWrite(LedPin, HIGH);
delay(1000);
digitalWrite(LedPin, LOW);

delay(1000);
}
A1t
HelceCo HZE WZ D7t 1 X FI|2 Zuwag olg = ASLCH
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PWM 2 Pulse Width Modulation 2| 2fXt2A, Pulse £ ZENM E3HE[= [
XN MzYLCE Mo st nF Mz (FHIHE EUAHEDH Frequency 2F
Duty 2t= & ZHQ| m2t0|E 7t AELIC} Frequency & 1 L= oy
742=0]1, Duty = 170S] F7|0|AM On El& AlZHE HIES AHALE XL C}

O] A

Period

«—TON—p<——TOFF——»

Period = TON + TOFF

Frequency = 1/ Period

Duty Cycle = *100

TOI
TON + TOFF

Ot2fl= Duty 7t =8 & E200 £3&= t=zo I

Pulse Width Modulation

0% Duty Cycle - analogWrite(0)
Sv ‘ [

|

25% Duty Cycle - analogWrite(64)

| ) )

50% Duty Cycle - analogWrite(127)

Ov i

75% Duty Cycle - analogWrite(191)
. L !

U UUL

100% Duty Cycle - analogWrite(255)
! . .

sv |

Oov

=

=H|=

 OlF0|r QL (BSHD) X 1
 HEEEC X1

.RGBLED EE X1

L2203 OiME X 3

. HH 200
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A2TEQN PWM 2

- ~10

kSE AHALO

At&otof CHe

#define BLUE 3
#define GREEN 5
#define RED 6
void setup()
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pinMode(RED, OUTPUT);
pinMode (GREEN, OUTPUT);
pinMode(BLUE, OUTPUT);
digitalWrite(RED, HIGH);
digitalWrite(GREEN, LOW);
digitalWrite(BLUE, LOW);

}
void loop()
{
int redValue;
int greenValue;
int blueValue;

redvValue = 255;
greenValue = 0;
blueValue = 0;

for(int i = 0; 1 < 255; i += 1)

{
redvValue -= 1;
greenValue += 1;
analogWrite(RED, redValue);
analoghrite(GREEN, greenValue);

delay(10);

}
redValue = 9;
greenValue = 255;
blueValue = 0;
0; 1 < 255; i += 1){

for(int i

blueValue += 1;

greenValue -
analoghrite(GREEN, greenValue);
analoghrite(BLUE, blueValue);

delay(10);

}

redValue = 9;
9;
255;

}

greenValue =
blueValue =
for(int 1 = @; i < 255; i += 1){
blueValue -= 1;
redvValue += 1;
analoghrite(BLUE, blueValue);
analoghrite(RED, redValue);
delay(10);
}
- 41t
HEicECof ZElof Qs LED oM Chest Afato| EAISE Zg =
ol & 4 glaurt.
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[ PUSH | [ | RELEASE

5V

.RED LED X 1
.2202 M X1
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. HI2to]o]
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- 3d
HES QIAIS|A LED ON/OFF & S22 Ht=2%tLCt,

#tdefine RED 7
#define BUTTON 4
void setup()

pinMode(RED, OUTPUT);
pinMode (BUTTON, INPUT_PULLUP);

}
void loop()

if ( digitalRead(BUTTON) ) {
digitalWrite(RED, HIGH);
}else{
digitalWrite(RED, LOW);
}
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W e
Rx# 4 Arduino

HES QIAISIA BEEP 28 A A|ZIL|CE

#define BUZZER 7
#define BUTTON 4
void setup()

pinMode (BUZZER, OUTPUT);
pinMode (BUTTON, INPUT_PULLUP);

}
void loop()

if ( digitalRead(BUTTON) ) {
digitalWrite(BUZZER, HIGH);

Yelse{
digitalWrite(BUZZER, LOW);
}
}
- At
HES £ I SYs M| 22|12 52 + YLt
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ZojM F2ste ASYLCh

t#tdefine
t#tdefine
t#tdefine
t#tdefine
t#tdefine
ttdefine
ttdefine
ttdefine
ttdefine
ttdefine
ttdefine
t#tdefine
t#tdefine
t#tdefine
t#tdefine

BUZZER 7
BUTTON 4
NOTE_C5
NOTE_CS5
NOTE_D5
NOTE_DS5
NOTE_E5
NOTE_F5
NOTE_FS5
NOTE_G5
NOTE_GS5
NOTE_A5
NOTE_AS5
NOTE_B5
NOTE_C6

523
554
587
622
659
698
740
784
831
880
932
988
1047

int melody[] = {
NOTE_C5, NOTE_D5, NOTE_E5, NOTE_F5, NOTE_G5, NOTE_AS5, NOTE_B5, NOTE_C6};
int duration = 5600;

void setup() {

}

void loop() {

for (int thisNote = 0; thisNote < 8; thisNote++) {
tone(BUZZER, melody[thisNote], duration);

delay(1000);
}
delay(1000);
}
EEinl
T8 oo g e Al E S HENHeR 504 = USUL
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ARIXIE QABHA LED & HMO{Sh= REYLICE

#define RED 7

#define BALL_SW 4

void setup()

{

pinMode (RED, OUTPUT);

pinMode (BALL_SW, INPUT_PULLUP);

}
void loop()
{
if ( digitalRead(BALL_SW) ) {
digitalWrite(RED, LOW);
Yelse{
digitalWrite(RED, HIGH);
}

==

N UCHH LED 7F HM UL, EEARQX|E 7|20|A & LED
O (o]

oI & ASLHEL
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Servo Horn Drive Shaft
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Reduction Gears

Upper Bearing
Mounting Tabs
Lower Bushing

Servomotor

Pinion Gear Potentiometer

Servomotor
Circuit Board

Case Screws
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Output Spline\ Drive Gears

Servo Case

Control Circuit

Motor

[EX : http://embedded-lab.com/blog/wp-content/uploads/2012/04/servo-parts.jpg]
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Txm- ~r
rxm Arduino

Cl
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2lo|E {20 PWM 2 2hAA|

=
5180 4 HRAE 1T EH

#include <Servo.h>

#define SERVOPIN 9

Servo myservo;

int pos = 9;

void setup() {
myservo.attach(SERVOPIN);

void loop() {
for (pos = 0; pos <= 180; pos += 1) {

myservo.write(pos);
delay(15);

}
for (pos = 180; pos >= 0; pos -= 1) {

myservo.write(pos);
delay(15);
}

Kit Plus
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#define Rows 4
#define Cols 4

s
void setup() {
}

}

}
void loop() {

char keys[Rows][Cols] = {

{Il‘) ‘2‘) ‘3‘) ‘AI})
{I4‘) ‘5‘) ‘6‘) ‘BI})
{I7‘) ‘8‘) ‘9‘) ‘CI})
{'*, ‘o', '#', 'D'}

const int RowPinTbl[Rows]
const int ColPinTbl[Cols]

Serial.begin(9600);

for(int i=0; i<Rows; i++) {
pinMode (RowPinTbl[i], INPUT_PULLUP);

for(int j=0; j<Cols; j++) {
pinMode(ColPinTbl[j], OUTPUT);
digitalWrite(ColPinTbl[j], HIGH);

for(int j=0; j<Cols; j++) {
digitalWrite(ColPinTbl[j], LOW);
for(int i=0; i<Rows; i++) {
if( digitalRead(RowPinTbl[i]) ==

{5, 4, 3, 2};
{6, 7, 8, 9};

Low ) {

Serial.print("row=");
Serial.print(i);
Serial.print(", column=");
Serial.println(j);
Serial.print(", Key Number=");
Serial.println(keys[i][j]);
}
}
digitalWrite(ColPinTbl[j], HIGH);
ZE
= o 5 Sk A Ol
HE0| QlAlEl Row, Col 2|2 OfEE 7| gfE =Holg = ASLH
@ comis (ardunosGenuino Unoy T . T L= o
» Key Humber=4 =
row=1, calunn=0
. Key Nuomber=4
row=1, colunn=0
. Key HNumber=4
ray=1, colunn=0
. Key Humber=4
|| row=1, colunn=0
. Key Number=4
row=1, colunn=0
. Key Humber=4
ray=1, colunn=0
. Key Humber=4
row=1, calunn=0
. Key Humber=4 E]
FlRE ~32 line ending §15 ~ (%00 ¥EHOE -
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DHT11 2&& MAMOof| CHsiA ot EZ&L|CE

DHT11 @S EMME 259 250 HO|HE CIXE2 ST MM YLt
i

Lhe 2EMAME MO|AE Maoz Lo wat M 240

— =
Mgt s GAl MFAME A= 2 dA et 50| FAEH
C. SR M52 AOlo| =8 MAstH Bstel Mg ghs M3 g4 YL

A 2T —

Ct.

Gap Width —
Porous Sensing Layer

Contacting Pad

Interdigitated Electrode

[EA : http://www.mdpi.com/1424-8220/14/5/7881/htm]

EZHHAL Single wire WAICZ QI S Z0| AFR EAl TZEZ QL
Ch X£7| MZE Active Low 2 18ms 0|4 E2|HE & Z2 DHT11 OME 2
Lo &k O2|1 Mad g2 S L
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Vcc

MCU sends out
Start signal

DHT11 sends out
Response signal

E Sending 0

Sending 1

50 ps

80 ps 50 ps 70 ps '
us us
MCU signal Data transfer begins
DHT11 signal
[EX https:/libstock.mikroe.com]
CtE ®& 40bit Off CHSE Packet XY LICE
parameter & E 2 & H3aH
8bit 8bit 8bit 8bhit Check
Z 40bit integral Decimal integral Decimal Sum
Data Data Data Data
DHT11 2Lt Fehdo] 2o E DHT22 7t JAELCt
ofgff #&= & 7§ E&& Hlwot Xt=QL|CL
e .¢'¢
2488
G rerte
O
N

-40-125% (2%} +- 2K)
0~100%(2%} +- 2~5%)
0.5Hz

15.1 x 25 x 7.7 (mm)
3~5V

DHT11
0-50% (2%} +- 2K) 25 He
20~80%(2A} +- 5%) St He
1Hz HEY FY|

15.5 x 12 x 5.5 (mm)

3~5V

2.5mA 2.5mA

FH|E

 OEO|lr Q- (SEEE) X 1
. DHT11 X 1

. H o]0
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Kit Plus

int DHT1lpin = 7;
unsigned char dat[5];
unsigned char read_DHT11 () {
unsigned char data;
for (int 1 =90; i < 8; i ++) {
if (digitalRead (DHT11lpin) == LOW) {

while (digitalRead (DHT11lpin) == LOW);

delayMicroseconds (30);

if (digitalRead (DHT1llpin) == HIGH)
data |= (1 << (7-1));

while (digitalRead (DHT1llpin) == HIGH);

}

}
return data;

}
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void start_read () {
digitalWrite (DHT11lpin, LOW);
delay (20);

digitalWrite (DHT11lpin, HIGH);
delayMicroseconds (40);

pinMode (DHT1lpin, INPUT);

while (digitalRead (DHT1llpin) == HIGH);
delayMicroseconds (89);

if (digitalRead (DHT1llpin) == LOW);
delayMicroseconds (80);

for (int 1 =0; i < 4; i ++)
dat[i] = read_DHT11l ();

pinMode (DHT1lpin, OUTPUT);
digitalWrite (DHT1llpin, HIGH);
}

void setup () {
Serial.begin (9600);
pinMode (DHT11lpin, OUTPUT);

}

void loop () {
Serial.print ("start read!");
start_read ();
Serial.print ("humdity :");
Serial.print (dat [©], DEC);
Serial.print ('.");
Serial.print (dat [1], DEC);
Serial.print ("%, ");
Serial.print ("temperature :");
Serial.print (dat [2], DEC);
Serial.print ('.");
Serial.print (dat [3], DEC);
Serial.println ('C");
delay (2000);

=]

At

S 2EUS AZIERLEHE S 2eiE &+ ASLICH

& com14 (Arduino/Genuine Uno)

start read'hundity :50.08,  temperature :26.6C
start read'hundity :50.08,  temperature :26.60
start read!hundity :50.08,  temperature :26.60
start read!hundity :50.08,  temperature :26.5C
start read!hundity ‘50,08,  temperature 126,50
start read!hundity :51.08,  temperature '26.56C
start read!hundity :51.08,  temperature 26,60
start read!hundity :51.08,  temperature :26.6C
start read!hundity :51.08,  temperature :26.6C
start read'hundity :51.08,  temperature :26.4C
start read!hundity :51.08,  temperature :26.4C
start read'hundity :51.08,  temperature :26.3C
start readlhundity :51.08,  temperature :26.30
start read!hundity :51.08,  temperature :26.3C
start read!hundity :51.08,  temperature :26.3C

QITE £38 line ending 515 ~| (9800 2E0|E

hd =1 N2
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1 W HE([CREEY)
Z VRy | yx(otd2a £3)
3 VRx | xZ(otg21 )
4 5V VCC

5 GND GND

AYZINME =2 A85te =O|AE AX|YLE. X =1y =2 #HaetE 0|
MBHA R 5= A2, F4 HE 7|50 Ze&[of ALt

=8 U8 dMEH X v 0|32 o221 M=z 30| 1, 4 HE
ls2 CXEd=2 Z=0[ EL(t.
- EH|=

. OIFO| RL(SSHE) X 1
. ZO|AEl X 1
. 2 Ietolo]

- HEE

TX - =
Rxmm Ardt® -
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XY= Otg21, 29X[= CIX|8 Yoz 45D 100ms OFC 1A RFL T

{

int x,

N < X
1]

Serial

Serial

Serial

=]

Serial.

int JoyStick X
int JoyStick_ Y
int JoyStick_z
void setup ()

void loop ()

Y, Z5
= analogRead (JoyStick_X);
analogRead (JoyStick_Y);
= digitalRead (JoyStick_Z);

print

.print
Serial.
Serial.

print
print

.print
Serial.
Serial.
.println (z, DEC);
delay (100);

print
print

= AQ;
Al;
75

Serial.begin (9600);
pinMode (JoyStick_ X, INPUT);
pinMode (JoyStick_Y, INPUT);
pinMode (JoyStick_z,

("X ");
(x, DEC);
")
("Y 0 ");
(y, DEC);
".");

("Button : ");

INPUT_PULLUP);

- 2t

XY o 53 #ols

0~1024 0|22 HEL2 01 1 YLt

@ CoM14 (Arduino/Genuino Uno) [E=SEEE
s |

88

EE R T T

CBILY T BZZButton 1 0
¢ BILY ¢ B22,Button ¢ 1
¢ BILY ¢ B22,Button ¢ 1
S BILY ¢ B22 Button & 1
P BILY ¢ B22 Button @ 1
¢+ BIZ2,Y ¢ 522, Button ¢ 1
¢+ BI1LY ¢ B22,Button & 1
 BI8,Y @ B22,Button @ 0
: B36,¥ @ B22,Button @ 0
¢ B30LY @ B22,Button @ 1
¢+ BI1LY ¢ B22,Button @ 1
¢+ BI1LY ¢ B22,Button @ 1
¢+ BI1LY ¢ B22,Button @ 1
D BILY ¢ B22,Button ¢ 1
D BILY ¢ 522,Button ¢ 1
D BILY ¢ B22,Button ¢ 1
B2V ¢ B22,Button ¢ 1
¢ BILY ¢ B22,Button ¢ 1
P BIZY ¢ B2RButton ¢ 1
S BILY ¢ B22 Button @ 1
P BIZY ¢ B22 Button ¢ 1
¢+ BI1LY ¢ B22,Button & 1

MRS A38

line ending 215 - | 5600 2EEHOE - EERy |
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IR MM (infrared sensor)Of| CHSHA] o} EZ&LICH

(HOlM 24l HA) (R 2|22
ROIZ MolMoz 227t goloz & £ gt Ho| Moz 97| Loz &
T QUes A EM Bt DEO0| 0.74~1000um 22 ZL|CH

Hold Al He|M
|
m | I_
290nm 320nm 400nm 760nm 1400nm 3000nm 10nm

Hods 0|8t &8 #els 7HY0AM M8dt= 2[ZE, 2=HXIMA, Held
s

EIXIMA S ChergtLct

!

/| azoizms
i / e 2 =4
23 24 /

B 1111
B I N R

Q)

2o dEoM RE 7H8 EOl AF8dt= ZIAEKE TV, olojHs =Fot= 2
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https://github.com/shirriff/Arduino—IRremote/ 2t0|E2{2| MAX|7} 23t

Ct.

#include <IRremote.h>
int RECV_PIN=7;

decode_results results;

void setup() {
Serial.begin(9600);
irrecv.enableIRIn();

}
void loop() {

irrecv.resume();

delay(100);

=]

IRrecv irrecv(RECV_PIN);

if(irrecv.decode(&results)){
Serial.print("Remode value
Serial.println(results.value, HEX);

");

=4l 2= R OO[HE

fHe=el 2222 7|

gole = AL
Ue XM £ Mot F21 AL WEH=) 3ol CHELICH

r@ COM14 {Arduino/Genuino Una) =] B et |
s
TTETOTE [~ L | 3SR I B 0 | = =
Rencde value @ FFI0GF
Renode value @ FFO0GF
Remode value @ FFOODGF
Renode value @ FFO0GF
Remode value @ FFO0GF
Renode value @ FFABST
Renode walue @ FFABST
Remode value @ FF&B5H7
Rencde value @ FFABST
Renode value @ FFABST
Remode value @ FF&B57 L
Renode value : FFABST 1
Remode value @ FFABST
I =
v AE ~38 line ending 218 ~| [0 EEHOE | [ 2B AL
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https://github.com/shirriff/Arduino—IRremote/ 2t0|E2{2| MX|7} ZQFiL|
Ct.

#include <IRremote.h>
IRsend irsend;
void setup ()

{

}
void loop () {
for (int 1 = 0; i <50 ; i++) {
irsend.sendSony(0x2a%90, 12);
delay (49);

Serial.begin (9600);

}
}
At
O[F FOIA T SHEUT R FAUMMZ +AS 2OIY Y2 gtExoz

IR
0xA90 (0] #iEl= AS =Y = USHLC

B0} JPHOIA ALBBAIS 2[22E OFFO[x 2 BLENH, 2 HARE/MEE
IR ZZESS YOLOF FLICL AEUE HOp HAM BS KRS AT + Y

L

Ex) 2L DVR: https://www.sbprojects.net/knowledge/ir/sirc.php
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ZUE A2z =82 YUt

itdefine SensorIn A@
void setup(){
Serial.begin(9600);

void loop(){
int R = analogRead(SensorIn);

Serial.print("Water sensor value s
Serial.println(R);
delay(1000);

}

EEinl

=0| QMM ofd=a g0 o FL|Ct.

9 COM14 (Arduino/Genuino Uno)

(= B e |

r
ok

TareET L) Py | arac
Yater sensor value :
Water sensor value
Yater sensor value :
Water sensor value

Yater sensor value :

- o 0O o o O g

Water sensor value
Yater sensor value @ G67
Water sensor value : BBZ
Yater sensor value : G58
Water sensor value @ 448
Yater sensor value @ 0
Water sensor value @ 0
Yater sensor value @ 362

m

W RE A3E

line ending 31§ «| 9600 EEMHOIE

-] (=8 A27 ]
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MH-Real-Time

Clock Modules - 2

RTC = Real Time Clock 8] 24X

of
Timer 7t UX|T A|ZHS A LS

RTC ZE2 AFESI= 0|{ = Oof2fet

Lt

K2 aH|

rjo

=
=

H| =
. O}F0| QL (SEEE) X 1
.DS1302 RTCZE X 1

. H2to]of
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PIN CONFIGURATIONS

TOP VIEW
Veez [ 1 — & [ Voo
iz © 7[SCLK
x2( 3 ,S_ 610
GND[ 4+ &2 spcE
DIP (300 mils)
Veeo ]t 7 8 Ve,
x1 [I]2 g 7 [MscLK
x2 {3 2 sfmuo
GND [I4 © s[McE
SO (208 mils/150 mils)

FULICE OFFO|= LHEO| Main clock O] 4,
=t | etA7} A&

AHH| HHEI2|E AFEoiM TR0l ATl dEi= AIZHO] |X|
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Z4
- E:
K
MH-Real lock Module 3
- Ay

DS1302 2tojE2{2| &X[7} EetL|C}.

#include <DS1302.h>

DS1302 rtc(5, 6, 7);

void setup() {
Serial.begin(9600);
rtc.halt(false);
rtc.writeProtect(false);

rtc.setDOW (WEDNESDAY);
rtc.setTime(8, 9, 0);
rtc.setDate(5, 06, 2018);
}
void loop() {
Serial.print("DATE : ");
Serial.print(rtc.getDateStr());
Serial.print("Time : ");
Serial.println(rtc.getTimeStr());
delay (1000);
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EE AMUREH AIAIZS AR LT
& coM14 (Arduino/Genuino Uno) _ [E=EER
| B
DATE : 05.06.2018Time @ 08:01:24
DATE @ 05.06.20018Time @ 0OB:01:25
DATE : 05.06.2018Time : 0OB:01:26
DATE : 05.06.2018Time : 0OB:01:27
DATE : 05.06.2018Time : OB:071:28
DATE © 05.06.2018Time @ 08:01:29
DATE : 05.06.2018Time @ 08:01:30
DATE : 05.06.2018Time @ 08:01:31
DATE : 05.06.2018Time @ 08:01:32
DATE : 05.06.2018Time @ 08:01:33
DATE © 05.06.2018Time @ 08:01:34
DATE @ 05.06.2018Time : 0B:01:35
DATE : 05.06.2018Time : 0OB:071:36 3

Kit Plus
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PN | o= ) s

1 DO | Signal(CIXIE &3)
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Ot=1E BhaXoz QMM §Z22 37| HOZHA =™ LEDE ON

1%

int sensorPin = A9Q;
int ledPin = 13;
int sensorValue = 9;

void setup ()

pinMode (ledPin, OUTPUT);
Serial.begin (9600);

}
void loop ()
{
sensorValue = analogRead (sensorPin);
if(sensorValue>100)
digitalWrite (ledPin, HIGH);
else

digitalWrite (ledPin, LOW);

Serial.print ("Sensor Value : ");
Serial.println (sensorValue, DEC);
¥
- dut
A2[3A7]|2| HalE OISt &= UZ LT
@ COM14 (Arduino/Genuino Uno) [E=RIE )
kS
SEMSUT VAU T 10 =
sensor Yalue @ 88
Sensor Walue @ 194
Sensor Yalue @ 237
Sensor Value @ B8
Sensor Yalue @ 79
Sensor Yalue @ 31
Sensor Yalue @ 229
Sensor Yalue @ 28
Sensor Yalue @ 31
Sensor Yalue @ 43
Sensor Value @ 33
Sensor Yalue @ 31
Sensor Yalue @ 180 2
Sensor Yalue @ B4 =
VI A5 238 line ending 818 ~| [0 ESAHE | [ 23 A2 |
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O 1602 LCD
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HEE LCD Off CH3HA &oF 2RSS LICY.

1602 LCD = 16 2AIE 2 E2 BAO0| 7t /12 LCD Y LICH H2lo|EHE W
& 5t o, 1602 LCD QIEHHO|A = of2iet &€& L Ct

1602 LCD TIHH

1 | Ground
2 | vcc (+3.3 to +5V)
3 | Contrast adjustment (sweeper of 10k potentiometer with

| opposing contacts connected to VCC and GND respectively)
4 | Register Select (RS). @: Command, 1: Data -> MSP430 P2.5
5 | Read/~Write (R/W). ©: Write, 1: Read -> GND

6 | Clock (Enable). Falling edge triggered -> MSP430 P2.4

7 |

8 |

9 |

Data © (N.C.)

Data 1 (N.C.)

Data 2 (N.C.)
10| Data 3 (N.C.)
11| Data 4 -> MSP430 P2.0
12| Data 5 -> MSP430 P2.1
13| Data 6 -> MSP430 P2.2
14| Data 7 -> MSP430 P2.3

15| Backlight Anode (+) -> 100 ohm resistor to VCC
16| Backlight Cathode (-) -> GND

VSS Ol GND £ VDD 0] 5V & YZAS|TA|H ElL|CT

H vo B2 LCD 9 contrast(CHH))E =Hdt= TIQLICL 7IHNME S ESHAM
c 4 S #Hx

=
2™E = QU&LICH RS T2 DB0-DB7 7HX|2| HIO|E Tl 7|5

mn <

og w
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[I2CLCD E& AT

12C QIHHO|A BES EESID Q= 12C LCD = of2ja2lar ZHo| MZi&L|Ct,
O|M0| MEEZl Q2|X|E 1602LCD ECF HAS|OF st= HmMO| E2{S0| A}
2517|17F Ha|gtL|Ct of2 AtTIoAl ZHEAM 12C¢ ZE0| 12C YHE O|F0of| AF
C2

=l 1602 LCD M3 2 Halsl|F:= dghZ etL|Ct

ZEH|E
. O}F0| QL (SEEE) X 1

. HEEHE X1
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L 7HEAE 10K X 1
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[2E|X|E 1602 LCD YZE]

Arduino”
UNO 0N @

wuu.arduino.cc |
™.

o poer  anaLos IN@
A AL A2 A3 A4 A5

[12C 1602LCD AHALE]

-3
22|X|'d 1602 LCD £ LiquidCrystal 2t0|22{2| HX|7} Zo¥tL|Ct
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#include <LiquidCrystal.h>

LiquidCrystal lcd(7, 8, 9, 10, 11, 12);
void setup() {

lcd.begin(16, 2);

lcd.setCursor(0,0);
lcd.print("LCD TEST ");
lcd.setCursor(0,1);
lcd.print("Hello, World!");

}
void loop() {
}

12C 1602 LCD = LiquidCrystal_I2C 2t0|E=2{2| dX|7t EtL|Ct

//*******************************************************************************
// Project : 1602 LCD(for I2C) in Learing Kit

// Board : Arduino Uno

// By : Kit Plus

//*******************************************************************************

// include the library code:

// Set the LCD address to 0x27 for a 16 chars and 2 line display
LiquidCrystal_I2C lcd(©x27, 16, 2);
void setup()

// initialize the LCD

lcd.begin();

// Turn on the blacklight and print a message.
lcd.backlight();

led.print("Hello, KitPlus!");

void loop()
{

}

// Do nothing here...

- 2t

Kit Plus

LCD oM SAHE HiZ =I5t 5= AF L CH
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LCD TEST
Hello, World!

[12C 1602 LCD]
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)
Qg [J1 ~ 18] Voc
Qc []2 15[] Qa
Qp |3 14[] SER
Qe []4 13[] OE
Qr 5 12[] RCLK
Qg [|e 11[] SRCLK
Qy 17 10[] SRCLR
GND [|8 oll Qu
PINS1-7,15 Qo"qQ7 Output Pins
PIN & GND Ground, Vss
PIN 9 Q7" Serial Out
PIN 10 MR Master Reclear, active low
PIN 11 SH_CP Shift register clock pin
PIN 12 ST_CP Storage register clock pin (latch pin)
PIN13 E Output enable, active low
PIN 14 DS Serial data input
PIN 16 Vee Positive supply voltage

74HC595 = 8 bit shifter 2 &

=L

JL L Tt

-,

Serial Data In

JuuiyuyyL

Clock H

Kit Plus

| == %I:I = o
Hel =M 87He] E3e S5 AMZE = US
|2 53 mES BSE £ Y
Qutputs

Shift | ——~ [
Register [~ _
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1 0 11 0 0 1 1

ciock JLIMITULITULTUL

HI=

. O}F0| QL (SEEE)X 1
. HEEHE X1

. 74HC595 X 1

CWZLED X 8

2202 X 8

. HI2to]of
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1 p—+ pini15

0 p— pin1

1 — pinz

1 e o T

—— pin 4

= pin 5

[TITTITT

1 p—= pinT
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.
1 ISET

. ) »
. af °
1cspa _—.

I sxmm Arduino”

kU
od

int latchPin 11;
int clockPin = 8;
int dataPin = 12;

byte leds = 0;

void setup() {
pinMode(latchPin, OUTPUT);
pinMode(dataPin, OUTPUT);
pinMode(clockPin, OUTPUT);

}

void loop() {

leds = 0;
updateShiftRegister();
delay(500);

bitSet(leds, i);
updateShiftRegister();
delay(500);

for (int 1 =0; i < 8; i++) {
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}
}

void updateShiftRegister() {
digitalWrite(latchPin, LOW);
shiftOut(dataPin, clockPin, LSBFIRST, leds);
digitalWrite(latchPin, HIGH);

}

- 2t
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HEME] [P ANE ) 22 dE]

ZHMO|E|(PotentiometenS 2|2 MYIRA, 27| SO YX|EH 2
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- O
TX -

rxmm Arduino”

1]
od

#tdefine SensorIn A@

#define LedPin 13

void setup(){
Serial.begin(9600);

}
void loop(){

Serial.println(R);

int R = analogRead(SensorIn);
Serial.print("potentiometer

")
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delay(1000);

-

o x 0.0049 StA[EH HE= MY ¢S 72 & AU

& coM14 (Arduino/Genuino Uno) =] e

potentioneter value @ 785 =
potentioneter value @ BE4
potentioneter value @ 388
potentioneter value @ B8
potentioneter value @ 0

potentioneter value : 0

potentioneter wvalue @ 498

m

potentioneter walue @ 895
potentioneter value @ 1023
potentioneter value @ 1023
potentioneter value @ 1023
potentioneter value @ 1023

line ending 12 ~| (WO EEHOE - | 2HA2I |

@ RE A3E
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O ZEMA
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ZEAIMER Hlof BH71E £ & £ s MAMYULCH HE Bo ™ WHol X
40| Bigl=s dMaME M=ZE AI2TLCH CDSEtnE BEE2E 0|fe 35t
C B(cadmium sulfide)g AXIE A7 2L C

ety ol o ofX= ok Jga Z,

OtFO|2 YUHE[= ADC 2| At 4r2 ADC = 5V * (R2/(R1+R2)) &L|Ct.

5V

S5V
R1: CDS R1 : TS
ADC
R2 : BHYR{
ADC
R2 : CDS

- EH|=

 OFFO|l QL (SEHE)X 1

B EEHE X1
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P 4 DTy ey

kU
od

#define SensorIn A@
void setup(){
Serial.begin(9600);

}

void loop(){
int R = analogRead(SensorIn);
Serial.print("CDS value : ");
Serial.println(R);
delay(1000);
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€% COM14 (Arduino/Genuino Una)

e
e |

potentioneter wvalue @ 785 =

potentioneter walue @ 584

potentioneter value @ 398

potentioneter walue : B8

potentioneter walue @ 0O

potentioneter value @ 0

potentioneter walue @ 498 |=

potentioneter wvalue @ B96

potentioneter value @ 1023

potentioneter value @ 1023

potentioneter walue @ 1023

potentioneter value @ 1023

¥ s ~32

line ending 212 ~| (G EEHOE | [ = A=27 |
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17 Xf € #317| floiM= H(Dot)2 ZHIHA 87H°| CIXE
Aol 3
7MOHE

FlBilA 7

'('5A

AZE |ICE

74HC595 o Z
&L|C}

I_

Iil

)\A =

L| Cf.( Cathode type

DIG HEX

a |b

0x7E

on | on

off

0x%30

off | on

on | off | off off

0x6D

on | on

off |on | on on

0x79

on | on

on | on | off on

0x%33

off | on

on | off | off on

0x5B

on | off

on | on | off on

0x5F

on | off

on [on |on on

0x70

on | on

on | off | off | off | off

0x7F

on | on

on on |on on on

0x7B

on | on

on |on | off |on | on

0x77

on | on

on | off |on |on | on

0x1F

off | off

on on |on on on

0x4E

on | off

off |on | on | on | off

0x3D

off | on

on |on |on | off |on

0x4F

on | off

off |on |on |on | on

MmO W |>|lO|l0|N/oo|ju|MjlwWIN|—=|O

0x47

on | off

off | off |on | on | on

=
(L

H| &
OIF0| QL (SSHE) X 1
 HIERC X1

. FND Segment X 1

.2202 M X2

. H 200
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[FND MZ E ¥ Cathode Type HZ L)
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* FND Type &8
ofefet Zto| ¢ABHA ‘a’ LEDS] On/OFFE E.1 Anode / CathodeZ

X . ~r
Rxmm Arduino”

[Anode] [Cathode]

7| ESR{A0A SARTA] MESE FND type

[Anode] [Cathode] [Cathode]

. g
Cathod type2| FNDE AFE3SHA|Z M #define ANODE_TYPE'S AMK| & T4

ME|S StAIE ELIL.

#define ANODE_TYPE
int num_array[10][7] = {

P T S ey
R R OR RO~
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//display fnd
void Num_Write(int);
void setup()

// set pin modes

pinMode(2, OUTPUT); //a
pinMode(3, OUTPUT); //b
pinMode (4, OUTPUT); //c
pinMode(5, OUTPUT); //d
pinMode(6, OUTPUT); //e
pinMode(7, OUTPUT); //f
pinMode(8, OUTPUT); //b

for (int j=2; j <= 8; j++) {
digitalWrite(j, HIGH);
}

}
void loop()

delay(1000);
Num_Write(counter-1);

}
delay(3000);

void Num_Write(int number)
{

int pin= 2;

for (int j=0; j < 7; j++){
#ifdef ANODE_TYPE

digitalWrite(pin, !num_array[number][j]);
telse

digitalWrite(pin, num_array[number][j]);
t#endif

pin++;

}
}

for (int counter = 10; counter > 0; --counter)

- 2t

9 &K 07| Down 7t2H &= AS =205t 5= ASLICH
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O 4Xt2| 7 MaAHE

- e

i

7

s = 1 A2 MAHE ZtX|0= BFYL|CH 4 &

=2k, MA S& A8D
£ Mg Lo CHolAl ZOE S LICY.

P
2l 7MAHEE ArE5t

rr

= = 7

AA™oz 4xt2] MOAHEE BAISHZ| IsiMe 32712 CIX|E &3 mOo| &
[gtL|Ct  8bit shift ICE AMESIEELE 4742 IC 7t EReL T

SEX|BH 4 Xxt2] MAHEO= 1271 CIX|IE TS| &L 2 olgs ez
e AFESH| M YLCH 4X2|e s MESE 2F S22 ¢ZES
HAIZ StA ™ 127 CIX|EEHoR 4Xt2] MOAHEE =

1A% OlsE|l= AlZH2 10ms 2t WZ6HH 4 X2[E 25 HAISH=G 40ms
7F LQPtL|CE AMEol &ate 1/16 X(62.5ms) SO ZHAF0| Hop U&EL|Ct.

- 1 2 RE2 A BrEsA SHARE[E BEAISCHE AFE2 4 Xj2| 2F =0
ol A ZoUAsLIch OfL{mold, Sz}, HaEnt 22 =ntLC.

Pin DZO’-l:I’J &
Pin D30—|:|—7 b
Pin D40—c=—3
Pin D5 O——c—2]4
Pin D60————1e
Pin D?O—l:lﬂ| .

[ ] L ] [ ]
Pin D8O———2]s \z@\r"’
R1-R7
470 ohm 12 9 AN N
6 ;; ar-as
Pin D12 2N2222
NPN transistor

PnD11O——3————

Pin D100——C—

PinD8O—————
R8-R11
4.7K ohm

GndOr

[EX https.//www.electroschematics.com/10512/arduino-4-digit-7-segment-led-display/]
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int num_array[10][7] = {
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{1,1,1,1,0,0,1 },
{ 6)1)1)9)9)1)1 })
{ 1)6)1)1)9)1)1 })
{ 1)6)1)1)1)1)1 })
{ 1)1)1)9)9)6)6 })
{ 1)1)1)1)1)1)1 })
{ 1,1,1,0,0,1,1 }};

int D1=9;

int D2=10;

int D3=11;

int D4=12;

void Num_Write(int);
void setup()

pinMode(2, OUTPUT);
pinMode(3, OUTPUT);
pinMode(4, OUTPUT);
pinMode(5, OUTPUT);
pinMode(6, OUTPUT);
pinMode(7, OUTPUT);
pinMode(8, OUTPUT);
pinMode(9, OUTPUT);

pinMode (10, OUTPUT);
pinMode(11, OUTPUT);
pinMode(12, OUTPUT);

for (int j=2; j <= 8; j++) {
digitalWrite(j, LOW);

¥

for (int j=9; j <= 12; j++) {
digitalWrite(j, HIGH);

}

void loop()
{

static int i=6,counter=0;

Num_Write(1,D1);
Num_Write(2,D2);
Num_Write(3,D3);
Num_Write(4,D4);
}

void Num_Write(int number,int dig)

{

int pin= 2;
digitalWrite(D1, HIGH);
digitalWrite(D2, HIGH);
digitalWrite(D3, HIGH);
digitalWrite(D4, HIGH);
digitalWrite(dig, LOW);
for (int j=0; j < 7; j++){
digitalWrite(pin, num_array[number][j]);
pin++;

}

delay(2);

Kit Plus
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22 Ol(Relay)0l CH3HA ZOF HASLICE

20l 22X 7= 7|22 MO7t ks WE =& 2O
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ofgff IZIE2 Signal 2 30| g M|, LEZE2 Signal Off MJ77I S E
M XE2| 20| Qs AIX|7F B IZIQL|C

NC
COM NO
SIG

NC

NO

220l= TRO|Lt FET &F CHEHA Zt7|Zof| 2lst 2218 A9AX7F SA5H7| of
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Relay Module

......

...............

[10T 0l X : https://steps2make.com/2017/10/arduino-5v-relay-module-ky-019/]

EH| =
 OlF0|r QL (BSHIE) X 1
. HEEEE X1

2 o|IEE X 1

Wz LED X 1

L2208 Mg X1

. HI2to]of
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#define RELAY 7
void setup()

pinMode (RELAY, OUTPUT);

}
void loop()

digitalWrite(RELAY,HIGH);
delay(1000);
digitalWrite(RELAY,LOW);
delay(1000);

}
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0
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[EA : http://machineryequipmentonline.com/]
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WIRING DIAGRAM

Orange

4)

Pink
(2)
Red "
+5V

Yellow Blue

) (1

SWITCHING SEQUENCE

Lead Wire ---> CW Direction (1-2 Phase)

Color 1 2 3 4 5 6 7 8
4 Orange =

3 Yellow = - -
2 Pink
1 Blue
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HI=

MM

. O}F0| QL (SEEE) X 1
. 5V 28BYJ48 Step Motor X 1
. ULN2003 X 1

. HI2to]o]
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Y
i

24331

-l
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Menlo.
4

LOutnpuy mEEXy

-----

I
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#define IN1 8

#define IN2 9

#define IN3 10

#define IN4 11

int Steps = 9;

boolean Direction = true;
unsigned long last_time;
unsigned long currentMillis ;
int steps_left=4095;

long time;

void setup()
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{
Serial.begin(9600);
pinMode(IN1, OUTPUT);
pinMode(IN2, OUTPUT);
pinMode(IN3, OUTPUT);
pinMode(IN4, OUTPUT);
}

void loop()

while(steps_left>0){

currentMillis = micros();

if(currentMillis-last_time>=1000){

stepper(1);

time=time+micros()-last_time;

last_time=micros();
steps_left--;
}
}
delay(2000);
Direction=!Direction;
steps_left=4095;
}

void stepper(int xw){

for (int x=0;x<xw;x++){

switch(Steps){

case O:
digitalWrite(IN1,
digitalWrite(IN2,
digitalWrite(IN3,
digitalWrite(IN4,

break;

case 1:
digitalWrite(IN1,
digitalWrite(IN2,
digitalWrite(IN3,
digitalWrite(IN4,

break;

case 2:
digitalWrite(IN1,
digitalWrite(IN2,
digitalWrite(IN3,
digitalWrite(IN4,

break;

case 3:
digitalWrite(IN1,
digitalWrite(IN2,
digitalWrite(IN3,
digitalWrite(IN4,

break;

case 4:
digitalWrite(IN1,
digitalWrite(IN2,
digitalWrite(IN3,
digitalWrite(IN4,

break;

case 5:
digitalWrite(IN1,
digitalWrite(IN2,
digitalWrite(IN3,
digitalWrite(IN4,

break;
case 6:
digitalWrite(IN1,

LOW) ;
LOW) ;
LOW) ;
HIGH);

LOW) ;
LOW) ;
HIGH);
HIGH);

LOW) ;
LOW) ;
HIGH);
LOW) ;

LOW) ;
HIGH);
HIGH);
LOW) ;

LOW) ;
HIGH);
LOW) ;
LOW) ;

HIGH);
HIGH);
LOW) ;
LOW) ;

HIGH);
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digitalWrite(IN2, LOW);
digitalWrite(IN3, LOW);
digitalWrite(IN4, LOW);
break;
case 7:
digitalWrite(IN1, HIGH);
digitalWrite(IN2, LOW);
digitalWrite(IN3, LOW);
digitalWrite(IN4, HIGH);
break;
default:
digitalWrite(IN1, LOW);
digitalWrite(IN2, LOW);
digitalWrite(IN3, LOW);
digitalWrite(IN4, LOW);
break;

SetDirection();
}

}

void SetDirection(){
if(Direction==1){ Steps++;}
if(Direction==0){ Steps--; }
if(Steps>7){Steps=0;}
if(Steps<0){Steps=7; }

-
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- EHIE
. OF0|e QL (SEEE)X 1
. Flame sensor X 1
10K Mgk X 1

. HIeto|of

#define SensorIn A@
void setup()

{
Serial.begin(9600);
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}
void loop()

int R = analogRead(SensorIn);

Serial.print("Frame sensor value ");
Serial.println(R);
delay(1000);

}

21t

=x0| QAME[H o] &d&dte AS =Hold = AU

9 COM14 (Arduino/Genuino Una)

[ B [ |

[l
ok

Flame sensor value @ 28
Flame sensor value @ 28
Flame sensor value @ 28
Flame sensor value @ 28
Flame sensor value @ 28
Flame sensor value @ 29
Flame sensor value @ 128
Flame sensor value @ 870

Flane sensor value @ 860
Flame sensor value @ 882
Flame sensor value @ 912
Flame sensor value @ 31
Flame sensor value @ 32

m

VA ~38

line ending 818 ~| [N EEH0E -] [ = A2 |
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O LM35 2T MA|

- e

LM35 2540 CisiA ZOoF ESLICY.

LP Package
3-Pin TO-92
(Bottom View)

LT O O
1 2
LM35 2E4ME 28 F8010 Of221 =S =Hots WMLt

Table 1. Design Parameters

PARAMETER VALUE
Accuracy at 25°C +0.5°C
Accuracy from —55 “C to 160°C +1°C
Temperature Slope 10 mVi*C

- EH|E
 OFFO|l QL (SEEE)X 1
. LM35 X 1

. HI2t0]of
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L e w W " e 1] - " w9 e

kU
od

int analogPin = 0;
int val = 9;

float temp =0;
void setup()

{

Serial.begin(9600);
analogReference(INTERNAL);

}
void loop()

{

==

val
val
temp

analogRead(analogPin);
map(val,0,1023,0,1100),
(float)val/1ie;

Serial.println(temp,1);
delay(500);
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10K-3 Thermistor Output Table
*F i~ Ohms i G Ohms “F C Ohms
-39 =39.44 232032 ar 2.T8 25948 113 45.00 4656
=37 -38.33 2173594 39 3.69 24670 115 46.11 4473
-35 -3T.22 203774 41 5.00 23462 n7 41.22 4288
-33 -36.11 191093 43 6.1 22320 119 4B.33 H3
-31 -35.00 179281 45 7.22 21241 121 49.44 37
-29 -33.89 168275 47 B.33 20220 123 50.56 3817
27 3278 158013 49 9.4 19254 125 51.67 36T
25 =31.67 146442 51 10.56 18332 127 52.78 3532
23 -30.56 133511 53 167 17467 129 53.69 3398
21 -29.44 131100 55 12.78 16648 13 55.00 327
A0 28,33 123317 57 13.689 15872 133 56.11 3148
A7 -27.22 116045 59 15.00 15136 135 5T.22 3032
15 -26.11 109247 61 16.11 14439 137 58.33 2920
-13 -25.00 1028 63 17.22 13778 138 59.44 2812
-11 23,88 96841 65 18.33 13151 141 60.56 2709
-9 2278 91374 a7 19.44 12556 143 61.67 2610
-7 -21.67 66160 Lik:] 20.56 11967 145 G2.78 2516
-5 -20.56 B12T6 71 21.67 11451 147 63.69 2425
-3 -19.44 TEE5 73 22.78 10842 149 65.00 2339
-1 -18.33 T23M 75 23,89 10459 151 66.11 2256
1 -17.22 GE348 7 25.00 10000 153 67.22 276
3 =16.11 64574 74 2611 9564 155 68.33 2099
5 =15.00 61031 81 .2 9149 157 69.44 2026
T -13.89 57703 83 26.33 6754 158 70.56 1955
8 1278 54576 B5 .44 B3T8 161 T1.67 1867
" -11.67 1641 87 30,56 B019 163 T2TH 16822
13 -10.56 4BETY &9 3.67 7679 165 T3.89 1760
15 044 46259 91 32.78 7355 167 | 7500 1700
17 £33 43817 93 33.89 7047 169 7611 1642
19 -7 22 41518 a5 35.00 6754 m ir.22 1587
21 .11 39354 a7 3611 G474 173 TH.33 1534
23 -5.00 3736 98 ar.a2 G208 175 79.44 1483
25 -3.89 35395 101 38.33 5954 177 B0.56 1433
27 -2.78 33585 103 3.4 T2 179 B1.67 1386
29 -1 67 3187E 105 40.56 5479 181 B2.78 1341
M 40,56 30267 107 41.67 5258 183 B3.89 1297
33 0.56 2B735 109 42.78 5048 185 B5.00 1255
35 1.67 27302 111 43,89 4547 187 B6.11 1214
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47K Thermistor Output Table

°F °C Ohms °F °C Ohms °F °C Ohms
-39 -39.44 | 1531956 37 2.78 135211 113 45.00 20153
-37 -38.33 1425406 39 3.89 127847 115 46.11 19278
-35 -37.22 1326920 41 5.00 120927 117 47.22 18445
-33 -36.11 1235843 43 6.11 114422 119 48.33 17653
-31 -35.00 1151576 45 7.22 108304 121 49.44 16899
-29 -33.89 1073571 47 8.33 102549 123 50.56 16175
-27 -32.78 1001327 49 9.44 97134 125 51.67 15493
-25 -31.67 934386 51 10.56 91991 127 52.78 14842
-23 -30.56 872330 53 11.67 87192 129 53.89 14223
-21 -29.44 814274 55 12.78 82672 131 55.00 13632
-19 -28.33 760902 57 13.89 78412 133 56.11 13070
17 -27.22 711353 59 15.00 74395 135 57.22 12533
-15 -26.11 665333 61 16.11 70608 137 58.33 12021
-13 -25.00 622569 63 17.22 67035 139 59.44 11633
-11 -23.89 582814 65 18.33 63663 141 60.56 11064
-9 -22.78 545838 &7 19.44 60480 143 61.67 10620
-7 -21.67 511432 69 20.56 57448 145 62.78 10196
-5 -20.56 479403 71 21.67 54611 147 63.89 ara
-3 -19.44 449314 73 22.78 51929 149 65.00 9404
-1 -18.33 421538 75 23.89 49395 151 66.11 8035
1 -17.22 395646 77 25.00 46998 153 67.22 8682
3 -16.11 371501 79 26.11 44731 155 68.33 8345
5 -15.00 348974 81 27.22 42586 157 69.44 8022
T -13.89 327948 83 28.33 40557 159 70.56 7711
9 -12.78 308315 85 29.44 38635 161 71.67 7416
11 -11.67 289975 87 30.56 36799 163 7278 7135
13 -10.56 272835 89 31.67 35076 165 73.89 6865
15 -9.44 256671 91 32.7T8 33443 167 75.00 6607
17 -8.33 241692 83 33.89 31895 169 76.11 6359
19 -71.22 227677 85 35.00 30428 171 77.22 6123
21 -6.11 214557 a7 36.11 29038 173 78.33 SB96
23 -5.00 202271 89 37.22 27715 175 79.44 5679
25 -3.89 190762 101 38.33 26462 177 80.56 5469
27 -2.78 179975 103 39.44 25272 179 81.67 5270
29 -1.67 169862 105 40.56 24133 181 82.78 5079
31 -0.56 160377 107 41.67 23061 183 83.89 4896
33 0.56 151399 109 42.78 22042 185 85.00 4721
35 1.67 143050 111 43.89 21073 187 86.11 4552
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M
=
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 OFO| QL (SSHE) X 1
.NTC MOJAH X1
10K BFCHAE X 1
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int AnalogPin = Ae;
int DigitalPin = 7;
int LedPin = 13;
int gValue = 0;
void setup ()
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{
pinMode (LedPin, OUTPUT);

Serial.begin (9600);

void loop ()

{
gValue = analogRead(AnalogPin);

if (gvalue>180) {

digitalWrite (LedPin, HIGH);
}else {

digitalWrite (LedPin, LOW);
}
Serial.print ("Sensor Value : ");
Serial.println (gValue, DEC);
delay(500);

=]

- At
A2lg 2HEHZ 220 IE ofg21 Bsts =2old + ASLIC

=85 OIZRgE 22 Helohy| fdiMs HYZH S40f

Aol
A EE NTC M Table & HluWdts €1E|FS F7totAoF L Ct

@ COMS8 (Arduino/Genuino Uno) — 0O X
s
Sensor Yalue @ 153 A

Sensor Yalue @ 153
Sensor Yalue : 153
Sensor Yalue : 179
Sensor Yalue : 200
Sensor Value : 211
Sensor Yalue : 217
Sensor Value : 220
Sensor Value @ 223
Sensor Yalue : 224
Sensor Yalue : 215
Sensor Yalue @ 196
Sensor Yalue @ 191

v

AS A3E Both NL& CR + | 9600 EEQI0IE v Clear output
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int AnalogPin = A@;
int DigitalPin = 7;
int LedPin2 = 2;
int LedPin3 = 3
int LedPind = 4
int LedPin5 = 5
int LedPin6 = 6;

7

8

9

)
)

)

-

int LedPin7 =
int LedPin8 =
int LedPin9 =
int LedPinle@
int LedPinll
int gValue = 0;
void setup ()

5
3
3
10;
11;

int i=0;
for(i=0 ; i<10 ; i++)

pinMode (LedPin2+i, OUTPUT);
Serial.begin (9600);

void loop ()

int i=0;
static int j=2;

for(i=0;i<10;i++)
digitalWrite (LedPin2+i, HIGH);

digitalWrite (j, LOW);

J++;
if(j>11) j=e;
delay(500);
}
- 23}
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- EH|E
 OFFO|l QL (SEHE)X 1
. TCRT5000 X 1
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10K=

int AnalogPin = Ae;
int DigitalPin = 7;
int LedPin = 13;
int gValue = 0;
void setup ()

pinMode (LedPin, OUTPUT);
Serial.begin (9600);

}
void loop ()
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{

gValue = analogRead(AnalogPin);

Serial.print ("Sensor Value
Serial.println (gValue, DEC);

delay(500);
}
EEinl
22 Mol A2|of Wt e Mo mEr gho] ChEA S8E= AS &old
= AELHCL

COMS (Arduino/Genuine Unc) — | *
Ha
Sensor Yalue 934 2
Sensor Yalue @ 934
Sensor Yalue 929
Sensor Yalue @ 930
Sensor Yalue 929
Sensor Walue @ 929
Sensor Walue @ 935
Sensor Yalue @ 934
Sensor Yalue @ 37
Sensor Yalue @ 31
Sensor Yalue @ 30
Sensor Yalue @ 31
Sensor Yalue @ 31
W

M= A3E

Both ML & CR  « | 9600 EEHOIE v Clear output
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g
ofgf RE= TEDIESAQL HAZAE OfFO| HY HEE RIA C[] HEO X
&2 ot 2HO| EAIZ C|O|EHE biglove =& smalllvoe 0 M&$H CHS

Display =0l A| W=2| LED £ On/Off ot= AL (Zhed= 1t

int R[] = {2,7,A5,5,13,A4,12,A2};

int C[] = {6,11,10,3,A3,4,8,9};

unsigned char biglove[8][8] =

{
0,0,0,0,0,0,0,0,
0,1,1,0,0,1,1,0,
1,1,1,1,1,1,1,1,
1,1,1,1,1,1,1,1,
1,1,1,1,1,1,1,1,
0,1,1,1,1,1,1,0,
0,0,1,1,1,1,0,0,
0,0,0,1,1,0,0,0,

s

unsigned char smalllove[8][8] =

{
0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,
0,0,1,0,0,1,0,0,
0,1,1,1,1,1,1,0,
0,1,1,1,1,1,1,0,
0,0,1,1,1,1,0,0,
0,0,0,1,1,0,0,0,
0,0,0,0,0,0,0,0,

s

void setup()

for(int i = 0;i<8;i++)

{
pinMode(R[i],O0UTPUT);
pinMode(C[i],OUTPUT);
}
}

void loop()

for(int i = @ ; i < 100 ; i++)
¢ Display(biglove);

ior(int i=0;1<50; i+t)
{ Display(smalllove);
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}
}

void Display(unsigned char dat[8][8])
{

for(int c = 0; c<8;c++)

{
digitalWrite(C[c],LOW);//use thr column
//1loop
for(int r = 0;r<8;r++)
{
digitalWrite(R[r],dat[r][c]);
¥
delay(1);

Clear(); //Remove empty display light

}
}

void Clear() // Display
{
for(int i = 0;i<8;i++)
{
digitalWrite(R[i],LOW);
digitalWrite(C[i],HIGH);
}

-

Clear

-8x8 £ E OfEE/X OfF O/ A8

https./www.arduino.cc/en/Tutorial/RowColumnScanning

http.//osoyoo.com/2017/07/15/arduino-lesson-8x8-led-matrix/
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O OfE0| Z2E 2C

. e

OO0l Z2E # E(Arduino proto shield)0l| CHSHA] O 2 & LICE,

(Z2E gE] [OFF0| AHZ]

OO0l Z2E HEE= ZZEEO[HS &O[oHA ot7| ?loiM CIxtel & H&
YL 2F A7|et AHYE X7t OO0l R0t SESIEZ ?|/0t=2 A
=]

UM AFBE 4 UBLICH 2T RES YW B 45 UD, 0| =c
HEES A8 +E YSUCH THEt Z2E HE 9o AY HEe ¥ F2
A8O| of2ig +E YLt

5%
- Arduino &< Pinout 2R EEQ}l HZTts)

- 2 x LEDs (wired-up to 2 resistors)

- 1 x Button, 1 x Reset

- 5 x extra 5V female pins, 5 x extra GND female pins

- 1 x 170 pin breadboard (separate piece)

- 1 ICSP Connector footprint
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- SPI signals pads

- 24 pin SMD footprint (50 mils pitch)
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low bass animals and medicaland diagnostic
notes chemistry destructive and NDE
20kHz l l 2MHz 200MHz
Infrasound  Acoustic Ultrasound
Approximate frequency ranges corresponding to ultrasound, with cJ

rough guide of some applications

ot MM AHel 5854

ol Mo HElE HE5t7| flot nietole ofzfet Z&L|Ct,
A SHIXIQl HE| ;L [m]
ZlA[ZE T [s]

—_
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reﬂected wave

Sender/ Object
Receiver
ori mal wave
: |
dlstance r
Principle of an active sonar S

(2% : https://en.wikipedia.org/wiki/Ultrasound)
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Sensing St= &A= 0|M Of2{E2 HZISHA|H Lo,

%, OtF OO A=t Trigger AZ & 10ms 2t 2 HMMZ MEGHH,
ASOME ZS0HE LAAILLCH

ZSOMME SHQl HEHO|A HHAIE[Y SO0t= xS0t 8F AlZHS TTL 2
Echo 4122 CIA[ OFFO[-2 LT}

OFFO| .0 A&= OtX|9} Echo A= 2| High FZte] A|ZHE N3SIH ElL|Ct

Trigger
Signal
Send Eight
40KHz Pulse
Signal Repeatly
Module
Internal
Signal
The return length
of the TTL is
proportional to
Output the distance
Echo
Signal
SR04 7|2H0Ql AtZ2 Lt 25U
1. 2= : [CATALEX] Ultrasonic Ranger
2. Y8 ™Y :5v
3. &H| HF :2mA
4. 53 A2l : 2cm ~ 450cm
5. 578 Ztk ;- x|Cf 15° O]}
- EH|E
OFFO| QL (SSHE) X 1
ZSOMAM X1
H12to|of
Kit Plus
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- HEE

Trigger @ Echo & C|X|E moj| HZASL|CE

w o mam
l H

106G\ TAL (PUN=~)

Arduino”

NomoF o
- =« = =

ANALOG IN ‘
=

Setup(0llM YEHZEE HESIA Loop Ol 1 X EIYE HZ|E

int echo = 7;

int trig = 6;

void setup() {
Serial.begin(115200);
pinMode(trig, OUTPUT);
pinMode(echo, INPUT);

}

void loop() {
float Length, distance;
digitalWrite(trig, HIGH);
delay(10);
digitalWrite(trig, LOW);

Length = pulseIn(echo, HIGH);
distance = ((float)(340 * Length) / 10000) / 2;
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Serial.print(distance);
Serial.println( );
delay(1000);

}

37tz AEE MBS coln

Setup Ol A Trigger &t Echo ZEQ| Y= HPLICL
Loop Ol Trigger /= 10us A= & LA =ZOAMS| =5THE ZUEL
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pulseln(pin, value);

pulseln(pin, value, timeout);
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/25 OHX| Bt =ZIPIMEE S8 HAEO Sote= HH AH2|7t =

9.98 Cn

9.98 Cn

9.96 Cn

10.08 Cnm

10.08 Cn

10.08 Cn

9.98 Cn

9.98 Cn

9.96 Cn

10.08 Cn

10.17 Cn

9.98 Cm

9.98 Cn

9.98 Cn |
10.08 Cn 1

-

v Al A3E

line ending 218 « 115200 ECH0IE ~ Clear output
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O A ZH M

- e

P2 FHON Zo| 2 4 U OfIIE HTATHRZON AZO| ANED X}
So2 HWYSS AFE N0 FAEOIUE MRS YLICE

IM AN JEl= At e

|
U AMUM TXSt= #E

Source of heat
Segment lens

Electronics ™

Electrical 3
consumer h AT ) w
. sensor E
] =

Pyro detector l w -

Light Signal amplifier Fresnel lens -
Timer STEINEL multi-lens Parson, animal,
Photoalectric lighting controllor car
Switching level

PIR 2 &2l (ZX: https:/pirtechnology.wordpress.com/2011/09/09/hello-world/)

2E9| 9 QAHEO|AS HEHESLIC
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High / Low
Output

GND ‘ +Power
- ~ V4

Jumper Set: >
H: Repeat Trigger—|
L: Single Trigger— ||

Sensitivity  Time Delay
Adjust Adjust

VCC, GND : &3 FH(5v) & GND

Output : 2IMIE ZAXISHH HIGH, OtL|H LOW 2 Z=H
Jumper Set: BtEX oz QINE LAY ALK AE5= En
Sensitivity Adjust : QIMIE QIASHs e =

Time Delay Adjust : 2842 0| A[7HE Z7(5~200 sec)

SR501 2| 8 AtYE Ct3dr ¢€&LCt

- working voltage range: DC 4.5 - 20V

- Quiescent Current : 50uA

- high output level 3.3V / Low 0V

- Trigger L trigger can not be repeated / H repeated trigger
- circuit board dimensions: 32*24 mm

- maxium 110° angle sensor
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- 7m maximum sensing distance

- =H|F
. OF 0| QL (SBHE) X 1
. SR501 QIMAX[MM BE X 1
. ©Iet0]of

- QEE

o
oL ARRHQIM)ZE ZXIE W CIXEASE
OFoF QIAZEE O HEAIZIE HHSIRA B

[P Frigzing.org
857 M=o ofe ZHehetL|ct
O 2= B A= 7HENES

#define DETECT 8
void setup() {

pinMode (DETECT, INPUT_PULLUP);
Serial.begin(9600);

}
void loop() {

int sensorValue = digitalRead(DETECT);
static int flag=0;

I O] X| 133/138




Arduino Learning Kit Guide (Ver 1.42)

if(sensorValue 1 && flag==0 ){
digitalWrite(13, HIGH);
Serial.println("Detect human!");
flag=1;

}else if(sensorValue
Serial.println("No human!");
flag=0;

}

}

0 && flag==1){

At

LH

QI 7t ZX|Z|™H Detect MEE H'H

L|ct.

9 cOMS (Arduino/Genuino Uno)

*

()
0f-

Detect human!
Mo human!
Detect human!

M FE A38

line ending $15 | 9600 2= 0IE ~ Clear output

Kit Plus
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O HA[AA

- e

EHX|AAl= TTP223B € EMAfiet ™A HX|MA ZEQLICH

JEAOIEE X OMSHA s2= BFE HAISIM BHARH As &Xlste A
= KU 22 A0EE, BE3 HAE2 Bo| ALgdt ASLIC

TTP223B GA| 2IM|el H7|& HAIoiM B 70 Ciet YEE CXE ==z

s2g guct

2E9| 9 QAHEO|AS HEHENSLIL

Power LED

G

-

. VCC

e GND
Power LED : M&l0] S2=™ LED 7 ON

Sensor pad : &=7& 22 HX|E St &
SIG : Sensor pad 2| HXA| RFE C|X|E M=z &5

VCC : 5V ¢, GND : Ground
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Low power consumption
Power supply for 2 ~ 5.5V DC

VOH: VCC 0.8V
VOL: VCC 0.3V

mode)
Size: 24 x 24 x 7.2mm

Can replace the traditional touch of a button
Operating voltage: DC 2.0V ~ 5.5V

Sink current: 8mA @ VCC = 3V, VOL = 0.6V
Source current: -4mA @ VCC = 3V, VOH = 2.4V
Response time: 220ms (at mode of low power consumption) and 60ms (at quick speed

- =H|F
. OIFO|e QL (SBHE) X 1
.TTP223B HA|MIM 2& X1
.LED X 1
L2208 M x 1

. HI2to]of

- QEE

----------------------
----------------------
----------------------

.......................
-----------------------
----------------------
oooooooooooooooooooooo
......................

fritzing

Kit Plus
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HOIM)ZE X2 LED & Host= ZEQYLC

int touchPin = 2;
int LedPin = 13;

void setup() {
Serial.begin(9600);
pinMode(lLedPin, OUTPUT);
pinMode (touchPin, INPUT);

b

void loop() {

int touchValue = digitalRead(touchPin);

i1f (touchValue == HIGH) {
digitalWrite(ledPin, HIGH);
Serial.println("TOUCHED");

}

else {
digitalWrite(ledPin, LOW);
Serial.println("not touched");

}
delay(100);

<

At

LED & Al2|¥ ZLEOIAN BHX| SEY

i
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O #axtz =M 3 7|Ef B2

https.//www.arduino.cc/en/Main/Education

https.//www.elegoo.com/

http://fritzing.org/download/

http://GOOGLE.COM/

Hrtor e

F|EZ A OFFOl 7|EE KC MATHESHYILT ARE 7| EQLCE

o o

Ol 7IEE= 2[8 XHE sIEA0I2)7E AGOF  AF 7| R (T A H))Of
= I

=

11
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IIEEY A

S, 237,537, D3 |E2
FEE AARY e s

Last Update : 19/03/10

By : 7|EE2{&

Kit Plus

I O|X] 1/ 100




Arduino Advanced Kit Guide (Ver 1.03)

Rl
it
Of
=

rc

Of &2 OFFO[% I0T/AgXt 7|E0] 2ot AFEAL Oilw& LTt

2

Sk 4n
o

L 10T/2gXx 7|[EE &2XA 7|E 0|2 HE Chdstn 20| U= ClHO[AE
& ot ' x/5E £ O[4I 21t LCD 2t
o5t 4ot &, 10TAF=E 21 Winternet Of Things)=
A b5

—
I Mo £ J8lm S9d offol: BIE: 4oil £ SoA 0 Mz

Ok mN oH

_

Im 4 rjo 4

=

[> 2= ofm
[> mo > Jm

Hu  mjo

Ue ASXs 7l A 2= A=0| HZ AsS O[gdLCh. o7|M AtEel =

MEME, =HE ZH|, oS ClBfo]~

0T/ Xt 7|E0M HMSEl&= ClHO|AS2 0.96 21X 12C OLED, X ZX|MA SR501,
L298n EEHO 2 &, DC 2E, MAX7219 O{EZIA 3 = X|X}A|MA, 2.4 Q1X| TFT LCD, HC-
06 22EA &9 0|2 2 &, NRF24L10 2.4G RF T/RX 2&, ENC28J60 O|EH Ll = &, ESP8266
EPO1 WIFI 2& 0| UELICt

SEAZ|IEO O]of AgXt MEZVA| OHX[MCHHE OfFO[=ot B E oig2 HEZ
o272t & A YU ohekt =AM HIClEt 2EHEl o550 E TRSHAICHH
20| T|AICtH, O[RMFH ef=H|2[uto] / BFLILILO| / @& X|Ttol2t &2 OS 7|¢te

J
HEE Jdof Ed = USUELE f2F €2 EEsS2 7|28z 252 0S 7t
E ol =

AN —

SIPLICL ADIEE, Bt pC, QY HER A7, MM

* A AELZ Qe £ BA A AIEEE ZF FE F7E OfE T UsL/
* Ig At F/EOE OFF 0/ ) ZEE/0fUA Yet/tt

"Li= Lio| o|X|th=z &lCt

Kit Plus 0| x| 2/100




Arduino Advanced Kit Guide (Ver 1.03)

2 %

O} 50| & 2t 4

stegio ¢4 5
OFFOIIE QI RIEE ..ttt ettt be bbb s st bbb s s s s s s s sassessesasssansans 5
IOT/ILERETIE T ettt ettt st s e s et s s s e s tetann 7
H B E S ettt ettt e e be s s ae bbbt s bbbt Re bbb bR b en s nerasaeaeserene 8
OlFo|x EE pC 91 9
DIEEYO] A[EFSET| ...ttt et se s b s s s se s s bbb s s s anas 10
OHEO|IE IDE CHREE ..ottt s s s sese s sss s sesesessasassesesesesasassesesesesesassssesesssesesases 10
OFROIIE IDE KX .ottt ss e et se st s e s s s s s bbb ses s s e s sesesesessssesesesesesanes 1
OMFO|ie IDE W ATEGIO] JLZ ..ottt sess s s se s s s s s s s s s s sas s sesassenes 15
OFFO[ e BEOIEBIE] ZETh ettt ss s bbb b as s s saee 16
OFROIIE HE MEH ettt s s b s s s bbb s es s s st b ses e sesesenesesanes 17
BT Bl BB E ettt et et b s bbb b et bbb e et a b s e s sesaesenes 18
A2l ZLH ALY 20
OtF 0| ALHEX 21

ol % <5517 22
DC HEJTO] .ottt ettt ettt s e s a s a bbb b b se s ene e s e ne s s ananaen 26
MAXT219 DHEZIA ettt se s s s s b e bbb as s s s e sassesanees 32
3E TEOLRMA .ottt ettt e s s et s s s s s sttt sas s sesebetenenasasaeaes 39
OLED 0.98 QK| ...ttt sttt s be s s a st sas s s s s e s b s e b s s sas s sassassesanens 50
24 QE| TFTLCD oottt s s s s s s s s s s s s bbb s e bbb e sesassas s sassassesansns 59
24GhZ B ME T ettt b bbb e s s s senenes 66
BEREEA SYOE ...ttt bbb e ae st aenes 71
OJTUIELE ...ttt ettt et st e st et se bbb esss s e e s et b s asassese s et sesasassesetesasassssesesetans 78
B WIFI BB oottt be st b bbbt s s s s b e bbb e b s sas s s s s s s aeens 83

Xaxtz 95

Kit Plus HO|X| 3/100




Arduino Advanced Kit Guide (Ver 1.03)

[] What is ARDUINO ?

* g% 7| E0E OFFOl: & HEJF ZHE|IAX| RELICL
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O StEHY 73

O OFE0| Qi RIEE

OlF0l % EEE Almega328 7|8tQ| Ot0|32 HEEZ 2= Lot

14709 CIX|E 10T (1470 & 6712 T2 PWM ZHOZ ALE 7hs)1t 6712 OfEZ1
& 16MHz ceramic resonator2 AT, 25 USB AH4YH, mt 4 H, ISP oG, 2|AH

O] WEEAUSLICE

rm go

A HEet UsB AHOlE22 HZEY & S A8 =

% = N
2(ex. ZE)E AMEY ER0= F7I2 OHE 7 Eog += JUSHL.

OfFOle 2L FEEEE USB-to-Seriale Atmegal6U22 T EE|0(UL, SREEE FT232
L& CH34022 THE|OQJAELICH THY CH340 ZBHEES ABSHY Z20ls Brol =gt

OlH{E ZX|5HMOF gLt IEHQl TYW 8 7|2 #92 Y5/28 BEE 2F

GND

Serial(TX)
Serial(RX)

Analog REF C|X] ‘gl 2~13

&IN ITALY ® .;. OMNMNOAD NOV
_~n g @ O ‘Z,,'
> l

CE S RESET

ISP Connect

T R R

Atmega 328

OLElE 5V

otz 0~5

GND

[B& OtF0l: Rk F8E]
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Microcontroller ATmega328

Operating Voltage 5V

Input Voltage (recommended) | 7-12V

Input Voltage (limits) 6-20V

Digital I/O Pins 14 (of which & provide PWM output)
Analog Input Pins 6

DC Current per I/0 Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory

32 KB (ATmega328) of which 0.5 KB used by
boot loader

SRAM

2 KB (ATmega328)

EEPEOM

1 KB (ATmega328)

Clock Speed

16 MHz

[OFFO| @& R3 F8 AFY]

Input voltage to the board when it's using -
an external power source. Not USB bus power!

Logic reference voltage for shields —
Connected to the 5V bus

N ———o

Ao N

S rov PG EY—
JEBE pon 1 B Y ——
JEBE o1 P Y ——
[ e v PV Y
soa MRBEW ~onr SBCY AN—e
e fEOES ponr PGS T——

ICSP Pinout

—\/— PWM Pin
5 Power Serial PIN
O Port power group ~ y
& oo PIN Function
A Fhysical PIN Interrupt PIN
AW Port PIN AW Control PIN
g Analog PIN a o
2.7m

POINT®

88
ey 1l =

ABERY » 12 JOE2R) MosI

0 MAX per pin
40mA, 20mA recommended
® MAX 200mA
for the entire package
The total current of each

ort _power group
ot exceco RIS

o——FTY PG pon RBEY s
o—— 550 APE0N > JABER SDA
—MY

[ — 0

e 15 00 008 stk
o—A&F B8 oo MISO
&\ L0 PEIY - [GEAT Mosi

C Ve 5 [ eSS
&\ & SFEW e /0GR
&——ATW APEAY - CKGY ficET

&—AEY 55 > SRR

&\ 0¥ [EGaN > 122 AN (OCoA
LAV 1 [ e
o— W HEEW vy xck 70
LAV 5 [ A e
o——fW P03 poni e INTE

o—EW 5 -oni XD
o——FW F5aV o i) RXD

Connected to the ATmega and used for USB
programming and comunicating with it

16U2 ICSP Pinout
SCK [ TS SCK

MISO -—* ‘—ﬂ ot JIPBRY MO
m1
T—m— pont? BB Mos!

(EX] : httoy/forum.arduino.cc/index.php?topic=146315.0)

Kit Plus

[FOll Pl T

I O|X| 6 /100




O loT/2gxt HE 44

Arduino Advanced Kit Guide (Ver 1.03)

* OIFO0| R R3= ESE|O{QUX| LSL|Ch

No Part =3 EA
1 RFID 2= RFID 1
2 | L298n DC motor driver DC 2H E2io|H 2& L
3 | DC motor and wheel DC ZH 3! HbF 2
4 | MAX7219 LED display Drivers M CEOjERA 1
5 | MPU6050 Accelerometer/Gyroscope |33 7t / XIO|2 HIA] L
6 |0.96 OLED OLED 1
7 |24 inch TFT LCD 2.4 QX TFT LCD 1
8 nRF24L(E)1 Single Chip 2.4GHz oM 224 BE 24GHz 5
Transceiver
9 | HCO6 Slave Bluetooth =552 &80l 285 1
11 | ENC28J60 Ethernet module ol 25 L
12 | ESP8266 EP-01 WIFI BE& 1

Kit Plus
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O OI50| ¥E pc ¢&A

USBHIO|=2S OtFO0|L2t PCOf HZSILD, FX|ZAZ[XOAM COM ZEE =HQIFfL|Ct

g zEn Wl —— =

DU SHA 2 S22H)
Lol Al RERN 7 Bocl S

42 kim-PC
» €3 Blugtooth L==41 Zx|
» -4 DVD/CD-ROM E2t0|2
o IDE ATA/ATAP HESH
»- @ IEEE1394 B~ SAS HESYY
Ml b Mec HOQ @AY HESY
B AR BIAl TR
. PEL-gts
> 8 ZRE
b2 F|BE
4 'F ZE(COM & LPT)
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[0 A= EQ0] A|Zts]7|

O O}5O0| IDE CI2EE

TH|Z| MO, OX OFFO0|e 2ZEQ0{7F Rt OfF0|e=

7
3, MY, Y=E7 7tset IDEE 7|2 MSEH L

IDEEl, &8 W& EBrE A HFEESE, Integrated Development
Environment \DE)C 2 A5 LC/H T ZHoft2 HiZ 5 ZZ 328 7j5
O BEE TE FYS SjLIo] T2 StOJA XS BES F

- o=
Fot 2mEGOIE EEHLIc

OtFO|= IDE BHH22E ZHO|X|E LESHAH web= O|&% OFFO|: editor?} A

A2, 2 7oA = Windows 72| OFF=0|%= IDEO| CHolilA @S Lt

b3 A ofef Z@30|A OfF0| IDEE H22E 5L

OFFO| CHRZE &3 : https://www.arduino.cc/en/Main/Software

Download the Arduino IDE

Windows Installer, for Windows XP and up
Windows zIP file for non admin install

ARDUINO 1.8.5 Windows app Requires Win 810110
The open-source Arduino Software (IDE) makes it easy to Get 52
write code and upload it to the board. It runs on ' :
Windows, Mac OS X, and Linux. The enviranment is
% written in Java and based on Processing and other open- Mac OS X107 Lion or newer
source software
This software can be used with any Arduino board. Linux 32 pits
Refer to the Getting Started page for Installation Linux 64 bits

instructions. Linux ARM

Release Notes
Source Code
Checksums (sha512)
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Contribute to the Arduino Software

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this contribution
is not tax deductible). Learn more on how your contribution will be used

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED

P YER-YE] TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND
GENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE
USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES,
CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT

WITH A SMALL CONTRIBUTION! REMEMBER: OPEN SOURCE IS5 LOVE!

$3 $5 $10 $25 $5Q  OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

SNl 252 “Contribute & DOWNLOAD"E F2A

7|

iy
rio
=

OfL|A|2tH “JUST DOWNLOAD"E &=2{A CHRZEE ZIMEtL|Ct

O O}50| IDE MX|

CIRZE B2 “arduino-1.8.5-windows.exe” OIS AMMSHL|Ctwme vy 2 = dauch
Otz zfo|MA HHMof "I Agree”(&2l) HES +ELICHL

€9 Arduino Setup: License Agreement EI_IQ

.: Flease review the license agreement before installing Arduino. If you

-

accept all terms of the agreement, did: I Agree.

GMU LESSER. GEMERAL PUBLIC LICEMSE "
Version 3, 29 June 2007 l—l
Copyright (C) 2007 Free Software Foundation, Inc. <htto://fsf.orgl=

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

This version of the GMU Lesser General Public License incorporates the terms
and conditions of version 3 of the GMNU General Public License, supplemented
by the additional permissions listed below.

Cancel I Agree
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X FHO0|A USB DriverE Z&sHA & MIASIA|LD "NEXT>"E +ELICH

-

€8 Arduino Setup: Installation Options l = Ll-ﬁi-r

I8y Chedk the components you want to install and unchedk the components
.0} you don't want to install. Click Next to continue.

Select components to install; Install Arduine software

Install USE driver

Create Start Menu shortcut
Create Desktop shortcut
Associate .ino files

Space required: 420.6MB

Cancel I fE Inskall Svstem wa. 0 < Back | Mext = |

-

X d2E Y= F “Install’E FELICL

Arduino Setup: Installation Folder EI_I-?_hJ

B Setup will install Arduine in the following folder. To install in a different
2.0/ folder, didk Browse and select another folder. Click Install to start the
installation.

' Destination Folder

Browse...

Space required: 420.6MB
Space available: 192.8GE

Cancel < Back | Install |
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R AIERLCL 2~32 22| A¢H0] EetL|Ct.

-

€2 Arduino Setup: Installing

lD| | .

(&0
I

.........................................

| el |

B Cutput folder: C:WProgram Files (x86) YW arduine Whardware Warduino Mav

AX7 22E[H “Close"E =21 2XE SELLILL

Kit Plus

-

€9 Arduino Setup: Completed

W Completed
p
Show details
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HHESIBOl "Arduino” OFO|2& FH Z&3HA OtF0| IDES A LILCY.

| MR
.
Genuino
AM OPEM PROJECT WRITTEN, DEBUGCGED,
AMD SUPPFORTED BY ARDUINO.CC AND -
THE ARDUING COMMUNITY WORLDWIDE A .

LEARN MORE ABOUT THE CONTRIBEUTORS
of [ELLTETEMES on arduino.col/cradits

W27 =212

o
J

/

sotn prsa | o ol 10— i

=H* & 8%

sketch_apriga

1 faid setupt) { <
2 /47 put wour setup code here, to run once:
3

41}

5

& void loop() {

T /7 put wour main code here, to run repeatediy:
8

iy

NedeMCU 1.0 (ESP-12E Module), 80 MHz, 258000, 4M (3M SPIFFS) en COM3
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O OIFO0| IDE ¥ AZEY 0 =

OtF0|c IDE= 3A Hiwet 2E OCIH, dEf 2A| 2&2 FIEO{UASLHEL

423 sketch aprlga | O}0|L= 185

Be/gto|22{2| MEd
HIY/Y = M

1 I/mid setup() {
2 // put your setup code here, to run once:
3
4}
5

6 void loop() {
7 // put your main code here, to run repeatedly:
8

3}

-

M7t O|F RESETO| %|x2 A¥MElE FTEE Setup(
H

)
He-SS 7| LICE O|F Loop(OiM Fet dhEs olHA LS AL CH

x£7)2 71 ‘

Setup()

(RE/HYB=)

B

Loopo A J

Y

Work_1()
Work_2()

Work_3()

(@]
(o]
ul_j

4o
ok
L
J
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~Z80|, 28 St €2 255 A A&

OtF0|.= IDEOf|l= Z[=2t0|= 2|27} Zotk|ofUAELICY.

SHAIZE Zl= 2tolEZ2|of Bl= MZ22 ZES AME

7t= EXI3{0F gLt

CtE d8e 255 MAMQl DHT11E
LICt. OfF0|k 22}QIZ Of

ot7| ?leiM = 2tojEEE|E F

A&stz| glet 2toj22|2|E dX|ot= S Y

8¢ 2toj=e(g| F7te "2to|2ef2| &2|"S HEHSHA|H

gLt gzo| 2lo|Eg2|E zIPRE CIREE o MOHH “ZIp 2o|Ee] FIM'E

FE2A

EFMXIO| A 2lo|E 22| ZIPTYTH MEHSHTA|M EL|Ct,
"@ RGB_LED | O1=0|% 185 = | B |
my BT [ZAA) 2 c=2
(ke d=1} Ctrl=R
= Ctrl+U

P
Zh
2
27
P
29
a0
31
3z
33

Kit Plus

RGB_LE

g
digij
digi]
digij
delaj

A blue

ZZ I HE 0|28 HEC  Ctrl+Shift+U

HOO & HEO|L 2| LHELT| Chrl+Alt+S
AHK EQ HOT| Ctrl+K
2i0|E 82| ZTE}7| ' L
;e =7p cho|E8{g| = ..
ferononoei e e e oo oo e e ]
ZIP 2H0|E 82| =7}...
digitalWrite(redled, LOWY: AAED OFF Arduino 2H0] 22|
digitalll.lriteigreenled, Lowys  ALED OFF Bridge
digitallirite(blueled, RIGH); //LED ON |
[ - EERROIM
Esplera
Ethernet
Firmata
HID
Keyboard
LiquidCrystal
Mouse

Robot Control

rduinot | ibra Robot IR Remote
rduinot | ibrs Robot Motor
sD
SFI
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'gfojeag] E2|"E F2A|H ofgjet Z2 HO| LhEU #eAl= 202 2[E

=
AMES StAIE ZABE 2t0|22{2[S0] BA7} ELU . ZXHES FEAH 20|12

227t X7 L.

Ere Al - EZ 4 - |dhtt1 '

DHT sensor library by Adafruit == 1.2.0 i
Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors

More infa
=

DHT sensor library for ESPx by beegee_tokyo

Arduino ESP library for DHT11, DHT22, etc Temp & Humidity Sensors Optimized libray to match ESP32 requirements. Last
changes: Updated example.

More info

m

Grove Temperature And Humidity Sensor by Seeed Studio

Arduino library to control Grove Temperature And Humidity Sensor, it contains chip DHT11 AM2202. This temperature & humidity
sensor provides a pre-calibrated digital cutput. A unigue capacitive sensor element measures relative humidity and the
temperature is measured by a negative temperature coefficient (NTC) thermistor. It has excellent reliability and long term
stability.

More info

SimpleDHT by Winlin 5= 1.0.6 INSTALLED
Arduino Temp & Humidity Sensors for DHT11 and DHT22. Simple C++ code with lots of comments, strictly follow the standard DHT

-

O Ot50| HE Me

OtFO|le= SSA/AEA 270 St= Cidet EESS USLLL 422 A
ot = OHFO|k OJLf, OtFO0[k Oi0|3Z, OtFO|ke PQLZE, OFFO0[x 7}

50| RO, 34 ME MCUS2 ESP8266, STM32% X|0| 7tsgtLCt,

ChEg A82 2= A85ts OfF 0|k % EEQ SHUZES M8 uPgLCt
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€2 RGB_LED | OH=0| 185

e

o BE A (B E2w

s =0 Ctrl+T E
AFK] BEE7
RpE FER OIRY £ & 42 1A =
24 /¢ green A2 aLH Cirl=+Shift=M i
e digitalllrity o
Al2| 2 E2F Ctrl+ Shift+L
2% digitallirite S bl
2t digitallirite WIFi101 Firmware Updater
28 delay(b00); 1
] = "Arduing/Genuino Ung"” I L &
W4 blue ZE: "COM15 (Arduino/Genuino Uno)" | e
31 digitalllrite HC HY 07| Ot=0|L AVR EC
32 digitallrite Arduine Yin
i . S ;
Kx] v diagitalllritg Z22{0: "AVRISP mkl P IArduinc-_fGenuinc iing I
E=q 27)

2o Egig|?
o2 ?
2HIEgial?

rduinat| ibrarie
rduinctl| ibr
rduinc | ibrari
rduinctl| ibr

i ru'.'.'[ll ICLIMER
Mlocum
i Doz
tDocUm

HlEeig|?
cHllEdidl?
2 =82t
cHllEdidl?

Arduino Duemilancve or Diecimila
Arduine Mano

Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK

Arduine Lecnardo

Arduine Lecnardo ETH

HPrint_
HPrint_

HPrint_

Arduine/Genuino Micro
Arduino Esplora
Arduing Mini

Arduine Ethernet
Arduine Fio

Arduine BT

O HWY ¢ Y=c
DY ARSHMCI, TOIY IS AN MBIAS THS0{of BLICE o247} 8
CHB BHEOIT MMTIAS OfF0|m2 P2ES ZMs|op BHLCk
BIIYO|E A0 HEH= TR IAYTFLINE A7 QNG # Yk IH0l2

giglel s Hf&= B

ozt Hme

Hmez FLsts HE

52 £/

K=3
=

che JES AAK -> H/ATIUS MY
2 2o ABEE HRa| AR EA

Kit Plus

IS AN YSE YT

rot

r

/2 gojAZHESE YL T g

L AuotYo| 2A=E[/UCHH Of
LICE (Bt=7] Ctrl + R)
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chg e 2#K->YzCE
™ ELC

0tk COM port ErrorZp 2=l
£ QolSteAl2.

ED | Op=0|i=d 25 .. = L E 1 1 a

SHol/FTY cl+k | E

A Ctrl+U

Z=I20iS 0/2% YT Cirl=Shift«U &
2 i HMUE HO|HE] LYELIZ| CllAlt+S i
o diai|
%6 digi] 2K =C 20/7| Cirl=K
&) dish) aojmaye) m@s| 4
28 delaf oo %7}
2 3
300 7/ blue i
31 digitalWrite(redied. LOW): //LED OFF
32 digitalWrite(greenled, LOW): //LED OFF o

-pl

Ardui ino Uno an COM1S

A3t SRAQULICL FYO| 100% E XS &0l oAl
Chol, BX|Z2IARS] COM portet OHEO|i= COM port

& RGB_LED | OFF0|= 185

[ ][ B ]

24
25
26
27
28
29
30
31
32

=
EES

.

o #®E AN E E3%

RGB_LED

/1 green
digitalWrite(redied, LOW);
digitalWrite(greenied, HIGH):

A/LED

//LED OFF

OH

digitalWritetblueled, LOW). //LED OFF

delay(500); /f delay for 0.5sec

/4 blue
digitalWrite(redied, LOW);
digitalWrite(gresnied, LOW):

= 2l
E 2HEal

I

#/LED OFF
#/LED OFF

(T

Ct=7| Ctrl + U

Kit Plus

=

—

oY
i<l
ne

k=l

Aol ELCt
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O AM2|¥ 2LE AHEH

AE|g BELHE OtF0|7t &

El=
T2 LHZOoILt Zitgs

OtFO0lle RLOM=

At

Printf)=
Serial.printin()2 X
Zagt

71 2= 8]

Serial.print(val);
Serial.print(val, format);

[AFS 0]

Ot<0l =

IDEWIA =->Alcld Z2LIH

ot

/élsH

S

SoIsHs| fIsHA At
7] 2IHME= SetupOll Al Serial speed@t AESHA|
J|12Xoz XK

LIC} Printf)2 AFESH| fsiME
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CC L
-

NI,

A A
= =

il

0|

18

(S+=3| Ctrl+Shfit+M)

6@ YourDuinoStarter. Ser

File Edit Sketch Tools Help

YourDuinoStarter_SerialMonitor_SEND_R eelavgl]

Serial.print (™ -
Serial.print (EyteReceived, HEX):
Serial.print (" Ty E
Serial.print({char (ByteReceived))

if (char (ByteReceiwved)
{
digitalWrite(led, HIGH) ;
Serial.print(™ LED ON ™]:
}

== 11

if (char (ByteReceiwed] == '0'])
{
digitalllrite (led, LOW) ;
Serial.print(™ LED OFF");
}

Serial.println():

14/ END Serial Availahle

Kit Plus

=0l x|

65
L1
&7
49
48
68
69
70

v Autoscroll

/4 End the line

--- §tart Serial Monitor SEND RCVE ---
{Decimal) {Hex) {Character)

=

41
42
43
31
30
44
45
46

L T B = =T ST o T &' I

=
IND line ending ;I IQGUD baud j
N e ending
Mewline
(Carriage return
Both ML & CR.

14400 baud
19200 baud
28800 baud
38400 baud
57600 baud
115200 baud =

yite maximum)

I O| X| 20/ 100




Arduino Advanced Kit Guide (Ver 1.03)

O OO0l IYEX

}

N

o>

L

m

N7tk 438 E2 BXE QoM 2EHEE =M=z #SHH o<t

—

Ct.

E> 5= of E> MAR=E ALEA|
=H 2 A2 gfojE 22| 24
A

e ™ e ™ e ™
@ | ool mol | (g p=E @ 7l za% 28
UEFEREESS (MBI FQ) (AT 444)
h - h A A
HE FIHI 27
m|O|X| 21 /100
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O oAl st&5tkl

O ANZEH A

- le

OIM|ZX| MM PIR(Passive Infrared Sensor)= MQ|M ZEX| MA L|Ct.

2l FHUM 23] = 5 U OfRE AT/AT/FEOM A0l LM Xt
SO 2 dFSs AFc T RHEOJA=s HMEZEYLC

SIM Al JEl= ArEel QMM 365 =2 EOM HEE= EUtES
HolHdMoN ZX[5t= A2 LI

Source of heat
Segment lens

1 '\-\.
Elatrical Electronics b
consumer h bt b w
- sensor &
|
Pyro detector l H:

Light Signal amplfier Frasnel lans -
Timer STEINEL multi-lens Person, animal,
Photooloctric ighting controllar car
Switching level

PIR 2 &¢2| (ZH: https://pirtechnology.wordpress.com/2011/09/09/hello-world/)
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2E9 9f QAHHO|AE HEHESLIC

High / Low
Output

GND ‘ +Power
) N\ /

Jumper Set: :
H: Repeat Trigger—|
L: Single Trigger—

Sensitivity  Time Delay
Adjust Adjust

VCC, GND : 213 ©™&(5v) X GND

Output : 2IKM|E ZX|SHH HIGH, OfL|H LOW S &3
Jumper Set: BtEX oz QINE HAE ALK AE5=
Sensitivity Adjust : M E QIAlISHs e =7

Time Delay Adjust : 2842 9| A|7tE Z7(5~200 sec)

SR501 2 2 AteF2 Ci5it &L Ch

- working voltage range: DC 4.5 - 20V

- Quiescent Current : 50uA

- high output level 3.3V / Low 0V

- Trigger L trigger can not be repeated / H repeated trigger

- circuit board dimensions; 32*24 mm
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- maxium 110° angle sensor

- 7m maximum sensing distance

- ZH|E
. OFF0| QL (BSEE) X 1
. SR501 QIMAX[MM BE X 1
. HIetolof

- HEE

o

DELS MPQIK)TF RSB CXPASE SHst7| 20 0fS ZHErsLict
OtoF QIMZE U ZAIZIS WZSIAR ALY DE ST U EKTE

#define DETECT 8
void setup() {

pinMode (DETECT, INPUT_PULLUP);
Serial.begin(9600);

}
void loop() {

I O| X| 24 /100




Arduino Advanced Kit Guide (Ver 1.03)

int sensorValue = digitalRead(DETECT);
static int flag=0;

if(sensorValue 1 && flag==0 ){
digitalWrite(13, HIGH);
Serial.println("Detect human!™");
flag=1;

}else if(sensorValue 0 && flag==1){
Serial.println("No human!");
flag=0;

}

}

- dut

OIlM|7} ZX|Z|™ Detect XS E EWHLICE

& COM8 (Arduinc/Genuine Ung) - O X
! &
Detect human!
Ha human!
Detect human!

line ending $15 | 9600 2= 0IE ~ Clear output

M FE A38

Kit Plus
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[DC ZE 9 HtF] [L298n 2 E{ E2t0|H]

Sl AT 21Z°| DC ZHE BAN 4

L=}
[n
o
g

=1 =0 HFRHEAT ATSHA =B W& O] Zt7|
Yol d= v S(E Yol AEEA) 0|8 ZE7} 2ot EOfRASL
Ct. ZEoh 7101227 W E[ORI0] 2T =0] 90 &= EFe2 E0{A X5t

(v
R SIS 8 N

(ch
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2=

N XYY s Ht

L298N ZE E2t0|f 2E2 Dual H-Bridge ZH E2t0|H Z&L|C}

A ®ootH DC ZEHO| gkt £:5 Hofoty| flet REYLILE E8H2 %

.
of 2ATHR| FHSBILICE ATf 52 A8 FP Y &2 & YBLCH

2= AZOAM EX 2HE Hosts IC= S0 LSO 2 U= L298N IC
O]a1 ILIL}.

L298N E%% 2712 DC ZHQt 174e] AHEHE &g += JUSLICL DC =

HE Hoig = A20, ENA ENB Q| TS A A3t OfF0|-
PWM 'F_Rfoﬂ AASH HEX 0T 7t L CL OFFO0| oA &= analogWrite &
ALE3H0] PWM & 0~255 CHAIR REQ| £ & HASIA|H FL|C}

m
1o

o
ot
r>|
12
ﬂ

A H-E2|X] E2tO|H &
2 VMS: +5V ~ 35 V-
M& : 2A / bridge

- 22X 2Eo| ZZMY VSS: 45505V

_ cotols wEo 2
%
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7Bt 75 - e

EE}OlI:H HE 37|
C2lo|lH| 2E A .
MO ®A|LED,

:55mm * 60mm * 30mm
: 339
Ml EA| LED

HI=

HH

 OFO| QL (SSHE) X 1
.L298n DC 2 E EZ}0|H X 1
.DC 2E Bl HF X2

. H2to]of

re
Y
H

+12v power °

[ Power GND

Lt e e

(&AM: http://forum.arduino.cc/index.php?topic=210045.0)
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ChEe2 2E2 2F QHMo|AE AFoh #YLL
M= a9
+12V 12V ThXp( )
GND GND
+5V 5V &I = EERH(A El)
A_enable =3 A Enable
B HAH T PWM YA £ExFHts
Input 2E AB & X O
B_enable Z3 B Enable
HOHH = PWM YA S-S
5V_enable |5V g AFE AF(E UL 12V ALE)
outputA 2H A &Y
outputB HH B &9

It "5V enable’®2 AFEE TS (5v/12v) HEHSHOF GLILE sV Ee ZH
of B3t #FE & UAFLICL

Otzff & T&= S5VE 2610 £t g0 BZH 3™ dhakdt XHOjs= HE
= QL|CL(5V_enable/ A_enable / B_enable =5 0| HZALZl AHEH)

Motor A

Motor B

(EX : http://qqtrading.com.my/stepper-motor-driver-module-L298N)
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CHSOE9 ox HZAzE 25 12vE 23Hstn PWMoZE £ 2 HoE =
Ue HAZAZ QLICE (5V_enable/ A_enable / B_enable 2% B8 XA

A

FQ-*

< EH)

External Power Input 12v

Motor A

qqtrading.com.my

Motor B
. 3g
CtS oA RE= ¢ F9HM AZZ0A sv LS Q7HSA, 5V _enable/

A_enable / B_enable 25F ©2 HHst &Ef YLICH

Setup flME ZEQ| U=HT HHSID, loop A 2 XEHYZ ZEHO| 3|H Wk
£ HELLCL

analogWrite(speedPinA, 255); 242 Z7SIH 2H 2| L7t Helsts AS

oI 4+ UBLIL

int IN1 = 4;
int IN2 = 5;
int speedPinA = 9;
int IN3 = 6;
int IN4 = 7;

int speedPinB = 10;

void setup()
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pinMode (IN1, OUTPUT);
pinMode (IN2, OUTPUT);
pinMode (IN3, OUTPUT);
pinMode (IN4, OUTPUT);
pinMode(speedPinA,OQUTPUT);
pinMode(speedPinB,OUTPUT);

}
void loop()

analoghrite(speedPinA, 255);
analoghrite(speedPinB, 255);

digitalWrite(IN1, HIGH);

Kit Plus

digitalWrite(IN2,
delay(2000);

digitalWrite(IN1,
digitalWrite(IN2,
delay(500);

digitalWrite(IN3,
digitalWrite(IN4,
delay(2000);

digitalWrite(IN3,
digitalWrite(IN4,
delay(500);

digitalWrite(IN1,
digitalWrite(IN2,
delay(2000);

digitalWrite(IN1,
digitalWrite(IN2,
delay(500);

digitalWrite(IN3,
digitalWrite(IN4,
delay(2000);

digitalWrite(IN3,
digitalWrite(IN4,
delay(500);

=]

LOW) ;

HIGH);
HIGH);

HIGH);
LOW) ;

HIGH);
HIGH);

LOW) ;
HIGH);

HIGH);
HIGH);

LOW);
HIGH);

HIGH);
HIGH);

Ih

n,
2EQL B 7F E

o

S AL

o=

PWM

40
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O MAX7219 EEIjEEA

- e

MAX7219IC & EE DIlEEA = 7-MOHERI Z2 O 79| LED 2 At
2517] 8 Maxim AtO|AM BHE LED E2FO|H |C §IL|Ct OB E=E 7-
Segment = LED bar 2 ©H ArESHAICHH 4 7{(SP)e| ERte = $=E2

LED 22| On/Off &2 & A HMOostd = USL|Ct

MAX7219 &= OF2f AREInt 20| Dig Tt Seg HO| =gto= & 64712 LED &
o

Mog & ALtk

lirﬁﬂwtlw

¥ V|VIVVVVIY O

e BE L E LR
— prben [ | 48 25 25 18 28 25 28 J RO
| = “ *w%Eiiiiiiii4@
- . = Y Y| Y| Y|V VYYD
. [EEiEi i E i IRRe
et G | 3F 3E IEAEAEIE IE IR
- - L YEYVEYVY : O
m@@@o@@@a~l

Dot Matrix Display 1088AS

& : http://nowtomechatronics.com)
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Max7219 = Daisy chain & A|&5}7| MZ0 Ot Z0[ o2 7§ max7219 &
AZS M SAl0f M7t 7hsgL .

O|HO|| AHEEY ZEDMEEAE 4712 MAX7219 7t Daisy chain 2 AZA0| |0
e HALICH,

00000000
2

Microcrontroller
(Arduino)

MAX7219 HIO|H +{ES TA| 2HEH

HO|X|Of| M Z[CH 64 7§ LED 7X| X|&0| 7tsdtL, LHF0f| 8x8 static memory
K| ooz LED B 20| RXIY &= AL E[O JEF L T
ot EMIE 2t HELE SPIE XJStEE [0 UACt M JUSLICH

|-n mjn )

CHA| M3 E2|H MAX7219 IC = OjE2IA HiALS AR2317| 20| o+ 7f E
2to|H ICOIA & 64 7H2| LED & 7HA| MO{& = UCh= HYLICH

HA2 LED & A0 Z = §USLICH LED WEH On/Off & BHEstE Z40|7]
20| Aol E0le Al AKXl A2z HYLCh
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MAX7219/MAX7221

Serially Interfaced, 8-Digit LED Display Drivers

General Description

The MAX7219/MAX7221 are compact, serial input/out-
put common-cathode display drivers that interface
microprocessors (uPs) to 7-segment numeric LED dis-
plays of up to 8 digits, bar-graph displays, or 64 indi-
vidual LEDs. Included on-chip are a BCD code-B
decoder, multiplex scan circuitry, segment and digit
drivers, and an 8x8 static RAM that stores each digit.
Only one external resistor is required to set the seg-
ment current for all LEDs. The MAX7221 is compatible
with SPI™, QSPI™, and MICROWIRE™, and has slew-
rate-limited segment drivers to reduce EMI.

A convenient 4-wire serial interface connects to all
common pPs. Individual digits may be addressed and
updated without rewriting the entire display. The
MAX7219/MAX7221 also allow the user to select code-
B decoding or no-decode for each digit.

The devices include a 150pA low-power shutdown
mode, analog and digital brightness control, a scan-
limit register that allows the user to display from 1 to 8
digits, and a test mode that forces all LEDs on.

For applications requiring 3V operation or segment
blinking, refer to the MAX6951 data sheet.
Applications
Panel Meters

LED Matrix Displays

Bar-Graph Displays
Industrial Controllers

Pin Configuration

TOP VIEW —
on [T} 24] nour
oigo 2] 23] sec0
0iG4 3] 2] sec op
ano [4] 21] sece
0icé [5] ;ﬁﬁ%? 20] seac
oic2 [6] [19] vs
Dig3[7] 18] 1seT
067 8] 17] sec 6
o 3] [16] seG8
0165 [10] [15] secF
0ic 1 [11] [14] sec A
Low () [12] [13] cx
() MAXTZ21 ONLY DIP/SO

Features

4+ 10MHz Serial Interface

4 Individual LED Segment Control

4 Decode/No-Decode Digit Selection

4 150pA Low-Power Shutdown (Data Retained)
4 Digital and Analog Brightness Control

4 Display Blanked on Power-Up

4 Drive Common-Cathode LED Display

+

Slew-Rate Limited Segment Drivers
for Lower EMI (MAX7221)
4 SPI, QSPI, MICROWIRE Serial Interface (MAX7221)

4 24-Pin DIP and SO Packages

Ordering Information
PART TEMP RANGE _ PIN-PACKAGE

MAX7219CNG 0°Cto +70°C 24 Narrow Plastic DIP
MAX7219CWG 0°Cto +70°C 24 Wide SO
MAX7219C/D 0°Cto +70°C__ Dice’

MAX7219ENG ~ -40°Cto +85°C 24 Narrow Plastic DIP
MAX7219EWG  -40°Cto +85°C 24 Wide SO
MAX7219ERG ~ -40°Cto +85°C 24 Narrow CERDIP

Ordering Information continued at end of data sheet
“Dice are specified at Tp = +25°C.

Typical Application Circuit

I -
5V
19
9530 v
L DIG0-DIG7
8DIITS
1 MAX7219
Mos! i
w1 2 0w T
SCK L P Ny e
o ., SEGDP g seaments
GND gy
s
() MAXT221 ONLY 8-DIGIT 1P DISPLAY

SPI and QSPI are trademarks of Motorola Inc. MICROWIRE is a trademark of National Semiconductor Corp.

For pricing, delivery, and ordering information, please contact Maxim Direct

at 1-888-629-4642, or visit Maxim’s website at www.maximintegrated.com.

19-4452; Rev 4; 7003

CHE OEel QHm oA Efo|dE EH,

170 frame & % 16bit Data 2ZEZ 70| | /UELICE.

512 8bit = data 2 O|RO0{X A1, AQ= 4bit address 2 E|0]YSLICE
(D12~D15 = A& O $tL|LC})
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MAX7219/MAX7221
Serially Interfaced, 8-Digit LED Display Drivers

Mﬁl/ A‘@ 3@ A’AA

o X X . >{

Figure 1. Timing Diagram

Table 1. Serial-Data Format (16 Bits)

D15 [ D14 [ D13 [ D12 | p11 [ D10 | D9 | D8 D7 [ b6 | ps | b4 [ b3 | b2 | b1 [ DO
X X X X ADDRESS MSB DATA LSB

MAX7219E 2E LEDE 2 Ho| A= Z0| ofL|: 87 CH[Z WHEA On/Off
£ MO{5tHA LED E BA I&E EErOItH IC L(Ct.

SHX|2H {271 Of2 27 22| =0l= 6470 LED 7| SAI0| HAX|= A
ME 2 YL|Ch

[
mn

AtE2 Chadh 25Ut

- Operating Voltage: 5V

- A single module can drive a 8x8 dot matrix common cathode

- Dimensions: 12.8X12.8X1.3 cm

- Fixing screws with 64 holes with a diameter 3mm

- Module with input and output interfaces, support for cascading multiple module

=~

= |_H|%
 O}EO|L QL (SEBE)X 1
. MAX7219 4 7}f Dot matrix X 1

. HH 200
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Cl
=]

Ctg &= 782l sw 2tojegi2| dX|7t BagfL|Ct

MAX7219_Dot_Matrix / bitBangedSPI

Max7219_Dot_matrix = MAX7219 H|0{& 2}0|E2{2[0]1, bitBangedSPI = SPI

CIE{m o]~ 2ro|=a 2| Y LLY.

#include <bitBangedSPI.h>
#include <MAX7219_Dot_Matrix.h>
const byte chips = 12;

MAX7219_Dot_Matrix display (chips, 10);
const char message [] = "Testing 1234567890";

void setup ()

display.begin ();
}

unsigned long lastMoved = 0;
unsigned long MOVE_INTERVAL = 20;
int messageOffset;

void updateDisplay ()
{

display.sendSmooth (message, messageOffset);

messageOffset = - chips * 8;

if (messageOffset++ >= (int) (strlen (message) * 8))
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void loop ()

if (millis () - lastMoved >= MOVE_INTERVAL)

updateDisplay ();
lastMoved = millis ();
}

MAX7219_Dot_Matrix.h 2t0|E2{2|= XX ZE G|O|EE 7IX[2 Y2, o2 7Y
o TE DHEEA HZAO| JtsTL|Ct OfL|HO|M w12 2->%t HO|E O|F
O| kgL,

OFFO|L SPI QIE{HO|AE Z0| ALESIERE SS pin TF Of2fet Z0] A-erL|C)
MAX7219_Dot_Matrix display (chips, 10);

Lol Z2E7F WEEOA222 HASIAXL St= 24 / AL/
2 MYSHAIE E Lt

+7158

Jm

const char message [] = "testing 123456789 ";

updateDisplay 00| A= OHLIOO|M Z1HE RBHA offset 2 A LtFL|CE

display.sendSmooth (message, messageOffset);

SHE At SEHEY20N FHO|H P2 O/SEHE A HAY & Y

=

>

L
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*z=7t A9 ( Daisy chain O CHSHA] )

StLto| SPI QIE{H| O] AO|A 4 7He| EEOfEZIA max7219 2 H|Ojst= 2|=
Din 2f Dout M=0f JUAEL|CE

2 E HOIHE Din22 §0{21 17 HAM bit £H& Shift E/0f CHA| Dout 22
LEZ7HAl 2l RXELICE Dout Al=& CHE OjEZIA Din 22 GIZ0| E|0{JUAEL
C.

2| CS = Load ZHERLICE CS 7F LOW Ol A HIGH &
7t £l AYLCH

ofZff HIOIE+ES H24 O8S =eIStA|H gL

=7t H|IO|E{7} Latch

rir

SEG A-SEG G, DP DIG 0-DIG 7

SEGMENT DRIVERS DIGIT DRIVERS

+
3 | SHUTDOWN REGISTER - I
_CODEB |  MOOE REGISTER INTENSITY
ROM WITH PULSE
BYPASS | INTENSITY REGISTER o
| SCAN-LIMIT REGISTER MODULATOR
SEGMENT 8 || DISPLAY-TEST REGISTER
CURRENT &8
REFERENCE DUAL-PORT MULTIPLEX
SRAM L» SCAN [
ADDRESS CIRCUITRY
Vs 8 | REGISTER
L0AD (CS) DECODER
2

= B T —
om »——] 00 [ 0102 [ 03 [ 04 05 [ 06 [ o7 [ 08 [ 02 Jor0]o11]or2for3]otsfors] }—s- pour
EEEEEEEEEEEEERE

(LS8) (MSB)

CLK
() MAXT221 ONLY
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MPU 6050 2 AIO|2MAMQt 7S MA 7L ZAotEl HEfe| REQL|CH XtO|Z M
Me XYz2l 3x9 W #Hetg ZX|otn, 7IEEHA = XY,z Weo =29 &
Qo] Hglgs Mgt
FE AMESIE HMEOIL Z2NMEE2 EE MM, BUXISARIE S0
SLICH AMY 22|71 AM8Sts 2= AOEEON SAte MM ZE ZAFE|0] QL0
otH Mt 22 TS0 AFEE[ JUELCH
7l B Ched| daknt £ 2 ZHos ZEO|X|DE HA| AFESHE 20
Me B2 38 ZA0| ZQTtL|CE O||H OH[oA s +3td SA2 A2
OF St= O|ME2 M elstn Ztokst 2tojEe{2| 0|83510f EE ZZME| FO|
AH&3l= DMP pitch roll yaw 2f2 91X o= 910 EEE SASLCH

+Z

+Z
MPU-6050

Orientation & Polarity of Rotation

Kit Plus
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MPU 6050 =8 AtZFE2 ofefet Z&LCt.

A+ & =y 2 I 9
SXEet 5V ~3.3V
SAl Al I2)C(I12C,IIC) , SPI
Zg sl@eEs =
X0l2 =0 SAE2E | £(250/500/1000/2000) (*/sec) ;if se Ho=
=g ZXE=E 2%
X022 A 2= (131/65.5/32.8/16.4) (LSB/*sec) |5 0 onm oo .
IzT=2"T T [ o
o2 &3(2xhH 0.01 (dps/\NHz) QIE
s AA EIOigE | +(2/4/8/16) (g) =T E 02t
X012 A 2% (16384/8192/4096/2048) (LSB/g) %0l 228 250 =28
MMUEE ZESHA =W, OlMSHA 582 A QX e S22 58g A2
A A¥E = ASH
FII2 OHFO|=2t “Processing”O|2tHe Z2MS ZH0| AFRSIA|H otz 12t
#0] 3k JefjEez ZEAUS A olM & = USLICH
ol |

@l FreelMU_cube

Q:
0.5131836
0.80670166
-0.28997803
-0.04156494

Disable home position by pressing

Kit Plus

Euler Angles:
Yaw (psi)
Pitch (theta):
Roll (phi)

: 41.69431
26.286524
-5.6739383

"R
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- EHIE
 OLFO|L QL (SEEHE) X 1

. MPU6050 X 1

. HIeto]of

fritzing
- Ofld 4 U =l
MPU6050 2 & W& YX[AEHE ALESts Y2 STYLICL o7 [Ms
MPU6050 ZiO|EZ|E AFESHA XS AXE =+ U= WA U ZLHE

sEE= sAsLT

=
=

20|23 2|= MPU6050 I} 12Cdev & A X|SFA{Of &hL|C}

choje2{2|7} dX E[MCHE, ofgf agar 20| MPU6050_DMP £ X E =2
=L
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o )
ite(LED_PIN, blinkSte  CoOROM
Softwareserial >
SE ¥
Wire
MEX X|® 20| E82|0| ¢E

Adafruit GFX Library
Adafruit TouchScreen

IRrernote
MPUGB050 ; Examnples MPUG050_DMPE !
SPFDS408-master 5 [ MPUG0S0_raw

TFTLCD-Library-master

KPT2046_Touchscreen
"

HELEE Aot Alclg ZLIEHE &S LICH Ot 22 =
J bS

P USLICL SSM22 EAE 85 E0lA "DMP 0lctL, &

8 CoMg (Arduinc/Genuine Una) - O X

DIF| T

Initializing 12C devices..ng device connections. .. ~
MPUBORD conmect ion successtul

Send any character to begin OMP programming and demo:

ISInitializing |2C dewices...

Testing device connections. ..
JMPUBDED connection successful

Send any character to begin OMP programming and demo:

LS

MNE ~3E ling ending & ~ | [11E200 EEHOIE -~ Clear output

"DPM" Y3O| A=E|H CHS J-KNE pitch, roll, yaw #40] QEXHO2 LeE
A =l & = JELLCH O/H MME SEOAM 2fe| HalE SQISA|H EL
C.
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&8 COM8 (Arduine/Genuine Ung) - O X
b=}
¥pr 15,34 53.02 -10.62 ”
il 15.42 -B3.02 -10.62
Ypr 15,49 -R3.01 -10.61
il 15,66  -53.00 -10.61
Ypr 15,62 -62.93 -10.61
¥pr 15,69 52,99 -10.62
il 15,76 -h3.00 -10.61
Ypr 15,84  -53.01 -10.61
il 15,91 -63.02 -10.59
Ypr 15,95 -53.01 -10.60
¥pr 16,04 -52.99 -10.61
il 16.09 -&Z2.93 -10.62
Ypr 16,16 -52.97 -10.62
L
AE 3B line ending 3 & -~ 115200 EEHOIE -~ Clear output

- o5 ZE S MY
Ol GIMI 2ZE0 CHollA £ JFAl &2 API S0 HoHM 22 = Ec| A SLICH
MPU6050 mpu;

MPUGO50 Class Z2MIE SE&LICH F=A0 LI2AU= 23 20| Address E
FJtoi A MPU6050 mpu(0x69); Olgl ZLHAIOZ AtEotH T ELICH

mpu.initialize();
MPU6050 € x=J|3t ot= A& LICH

mpu.testConnection();

MPUG050 &Z SR E &CIgLIC fail Al OFFO0l=2te 32 210 HH
SEHE ECelotAOoF SLITH

mpu.dmplnitialize();
DPM =J|st ntEALICH

DMP = Digital Motion Processor 2| 2fXt2 MPU6050 Ol XtHEL=
HEote X0IZ IS Ha SRLICH
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X

P

S O0IZollA pitch roll yaw gttt FHELIQH 2clats 2= =

LICH.

a>

0

Ol= Ot ZE=RH
ASLICH

rr

22 Mol=lo ¢

il
kU
In
=
O
J2
M}
Ql
H
J
0
=

M350t AHZdte 2 E= OUTPUT_READABLE_YAWPITCHROLL OH=a=2 &LICH

t#tinclude
#tinclude
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#if I2CDEV_IMPLEMENTATION == I2CDEV_ARDUINO_WIRE
#include "Wire.h"
ttendif

MPU6050 mpu;

#define OUTPUT_READABLE_YAWPITCHROLL

#define LED_PIN 13
bool blinkState = false;

bool dmpReady = false;
uint8_t mpuIntStatus;
uint8_t devStatus;

uintl6_t packetSize;
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uintl6_t fifoCount;
uint8_t fifoBuffer[64];

Quaternion q;
VectorIntl6 aa;
VectorIntl6 aaReal;

VectorIntl6 aaWorld;
VectorFloat gravity;

float euler[3];
float ypr[3];

uint8_t teapotPacket[14] = { '$', ox02, 0,0, 0,0, 0,0, 0,0, 0x00, 0x00,

IURS ¥

volatile bool mpulnterrupt = false;

void dmpDataReady() {
mpulnterrupt = true;
}

void setup() {

#if I2CDEV_IMPLEMENTATION == I2CDEV_ARDUINO_WIRE
Wire.begin();
TWBR = 24;

#elif I2CDEV_IMPLEMENTATION == I2CDEV_BUILTIN_FASTWIRE
Fastwire::setup(400, true);

#tendif

Serial.begin(115200);
while (!Serial);

Serial.println(F("Initializing I2C devices..."));
mpu.initialize();

Serial.println(F("Testing device connections..."));

Serial.println(mpu.testConnection() ? F("MPU6050 connection successful")

F("MPU6050 connection failed"));

Serial.println(F("\nSend any character to begin DMP programming and demo: "));

while (Serial.available() && Serial.read());
while (!Serial.available());
while (Serial.available() && Serial.read());

Serial.println(F("Initializing DMP..."));
devStatus = mpu.dmpInitialize();

mpu.setXGyroOffset(220);

mpu.setYGyroOffset(76);

"\r',
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mpu.setZGyroOffset(-85);
mpu.setZAccelOffset(1788);

if (devStatus == 0) {

Serial.println(F("Enabling DMP..."));
mpu.setDMPEnabled(true);

Serial.println(F("Enabling interrupt detection (Arduino external interrupt
0)..."));

attachInterrupt(0, dmpDataReady, RISING);
mpuIntStatus = mpu.getIntStatus();

Serial.println(F("DMP ready! Waiting for first interrupt..."));
dmpReady = true;

packetSize = mpu.dmpGetFIFOPacketSize();
} else {

Serial.print(F("DMP Initialization failed (code "));
Serial.print(devStatus);
Serial.println(F(")"));

}

pinMode(LED_PIN, OUTPUT);

void loop() {
if (!dmpReady) return;

while (!mpulnterrupt && fifoCount < packetSize) {

}

mpulnterrupt = false;
mpuIntStatus = mpu.getIntStatus();

fifoCount = mpu.getFIFOCount();
if ((mpuIntStatus & 0x10) || fifoCount == 1024) {
mpu.resetFIFO();

Serial.println(F("FIFO overflow!"));

} else if (mpuIntStatus & 0x02) {
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while (fifoCount < packetSize) fifoCount = mpu.getFIFOCount();

mpu.getFIFOBytes(fifoBuffer, packetSize);

fifoCount -= packetSize;
#ifdef OUTPUT_READABLE_QUATERNION

mpu.dmpGetQuaternion(&q, fifoBuffer);
Serial.print("quat\t");
Serial.print(q.w);
Serial.print("\t");
Serial.print(q.x);
Serial.print("\t");
Serial.print(q.y);
Serial.print("\t");
Serial.println(q.z);

t#tendif

#ifdef OUTPUT_READABLE_EULER

mpu.dmpGetQuaternion(&q, fifoBuffer);
mpu.dmpGetEuler(euler, &q);
Serial.print("euler\t");
Serial.print(euler[0] * 180/M_PI);
Serial.print("\t");
Serial.print(euler[1] * 180/M_PI);
Serial.print("\t");
Serial.println(euler[2] * 180/M_PI);

t#tendif

#ifdef OUTPUT_READABLE_YAWPITCHROLL

mpu.dmpGetQuaternion(&q, fifoBuffer);
mpu.dmpGetGravity(&gravity, &q);
mpu.dmpGetYawPitchRoll(ypr, &q, &gravity);
Serial.print("ypr\t");
Serial.print(ypr[@] * 180/M_PI);
Serial.print("\t");
Serial.print(ypr[1] * 180/M_PI);
Serial.print("\t");
Serial.println(ypr[2] * 180/M_PI);

t#tendif

#ifdef OUTPUT_READABLE_REALACCEL

mpu.dmpGetQuaternion(&q, fifoBuffer);
mpu.dmpGetAccel(&aa, fifoBuffer);
mpu.dmpGetGravity(&gravity, &q);
mpu.dmpGetLinearAccel(&aaReal, &aa, &gravity);
Serial.print("areal\t");
Serial.print(aaReal.x);
Serial.print("\t");
Serial.print(aaReal.y);
Serial.print("\t");
Serial.println(aaReal.z);

t#tendif

#ifdef OUTPUT_READABLE_WORLDACCEL

mpu.dmpGetQuaternion(&q, fifoBuffer);
mpu.dmpGetAccel(&aa, fifoBuffer);
mpu.dmpGetGravity(&gravity, &q);
mpu.dmpGetLinearAccel(&aaReal, &aa, &gravity);
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mpu.dmpGetLinearAccelInWorld(&aaWorld, &aaReal, &q);
print("aworld\t");
.print(aaWorld.x);
.print("\t");
print(aaWorld.y);
.print("\t");
.println(aalWorld.z);

Serial.
Serial
Serial
Serial.
Serial
Serial

#endif

#ifdef OUTPUT_TEAPOT

Arduino Advanced Kit Guide (Ver 1.03)

teapotPacket[2] = fifoBuffer[0];
teapotPacket[3] = fifoBuffer[1];
teapotPacket[4] = fifoBuffer[4];
teapotPacket[5] = fifoBuffer[5];
teapotPacket[6] = fifoBuffer[8];
teapotPacket[7] = fifoBuffer[9];
teapotPacket[8] = fifoBuffer[12];
teapotPacket[9] = fifoBuffer[13];
Serial.write(teapotPacket, 14);
teapotPacket[11]++;
t#tendif

blinkState = !blinkState;
digitalWrite(LED_PIN, blinkState);
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Cl2~Z80
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Q
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g0]= 0.96 21X|(2.43Cm)E2 AHO0|

HA| HO{& LCD 2t Y Z5HA|

SHX|2F O|HHOf| AF2E OLED Cl&

= a0
T YAl 128 X 64 0|7| 20| T =

0
il

=

= Tv, 2EHH SHAME B
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L|Ct.

096 OLED = {24 3¢ Part H=AF 50| Y1, ZF HEAIEE QIHEHO|A Bl
controller 7 C}E &= UL L|LCH
DZA 7|E0| MEE|0{RU= OLED = SSD1306 controller 7} ZEHE|0{QU 1
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AT EQO 2}0|E2{2|= Adafruit 2 AR
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Polarizer

Polarizer

alor
| | ) = Filter
F Ol 5F 1
s i 5 3
: i Backlight
; Unit

OLED TFT

ZE FAY2 o1 Z5UH 0

- Display: OLED Display

- Dot matrix size: 128x64

- Display size: 0.96"

- Controller IC: SSD1306

- Working Voltage: DC 3.3V - 5V

- Power consumption: 0.04W

- Commuication way: 12C

- Working Temperature: -30°C ~ +80°C
- Dimension: 29.3 x 27.6mm

- EH|=

 OIEO|r QL (SSEHE) X 1

.0.96 2C OLED X 1

. Hm2tolof
- HEE
TE | OLED EE UNOR3 2E
GND 18 GND
vce 2 5V
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SCK 3 A5

SDA 4 H A4

=

£ 7fel sw Ztoj=g{g| dX|7t et
Adafruit_SSD1306 / Adafruit-GFX-Library

Adafruit-GFX-Library = OFF0|.0f|A J2fE X 2|7t 7ts St=E Sh= 2t0|E
2|2, Adafruit_SSD1306 = OLED W&H HEEHE XOlst7| et 2toj=22| Y
L|C},

2o|E2{2[7t EXI|ACHH otef Z=o| oM E dyL(ct

( WDocumentsWArduino¥tlibrariesttAdafruit_SSD1306%Wexamplesttssd1306_128x64_i2c)

HIE m]] %-IEE

2= & TASICHH O3 22 2F HAX7F 2dE &+ ASLIC

- O

i

ssd1306_128x64_i2c:54: error: #error ("Height incorrect, please fix Adafruit_SSD1306.h!");
#error("Height incorrect, please fix Adafruit_SSD1306.h!");

exit status 1
#error ("Height incorrect, please fix Adafruit_SSD1306.h!");
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S

0

b7 X QEChE o0l @iL(LY.

Adafruit_SSD1306.h Tt 0f|A Of2Het Z0| SSD1306_128 32 & FAX 2| StA|L
SSD1306_128 64 €& M2 EO0{EFLCE

#define SSD1306_128_64
//  #define SSD1306_128_32

Ol H=22| dart Zde = AKX, FASL AR CE

OO0l 2 W&E H=Z2|7F 2Kbyte 07| ME0 Zddt= 2 FALICH)

QZCE 24=Z StYOL} ofMHO| OFFZH = EA|ZL QHEICHH, 12C ADDRESS 2X
2 = USLICE Setup Ol display.begin Ol Al address £ 0x3D 0f[A 0x3C 2 HE
£ StAIH ELch

display.begin(SSD1306_SWITCHCAPVCC, 0x3D);

display.begin(SSD1306_SWITCHCAPVCC, 0x3C);

oM AAFAE LYEE Setup Ol A display class
TESTEE calldiA LcD O 28 agle A

o

Display class Of = Jei® S ¢t Ctfel MHS0| ZHE|0UASL
Zb MH Ol 7|52 Adafruit_ GFX 2tO|EZ{Z|0f|A &0l = UFLICH
display.setTextSize();

display.setTextColor(WHITE);

display.setCursor(0,0);

display.write(i);

display.drawCircle(display.width()/2, display.height()/2, i, WHITE);
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#include <SPI.h>

H#include <Wire.h>

#include <Adafruit_GFX.h>
#include <Adafruit_SSD1306.h>
#tdefine OLED_RESET 4
Adafruit_SSD1306 display(OLED_RESET);
#tdefine NUMFLAKES 10

#define XPOS ©

f#tdefine YPOS 1

#define DELTAY 2

H#define LOGO16_GLCD_HEIGHT 16
#define LOGO16_GLCD_WIDTH 16

static const unsigned char PROGMEM logol6_glcd_bmp[] =

{ BOPOOEPOO, B11000GO0,
BO0GP0OR1, B11000000,
B0OOP00OR1, B11000000,
B0OOP00O11, B11100000,
B11110011, B11100000,
B11111110, B11111000,
Bo1111110, B11111111,
BO0110011, B10011111,
BO0@11111, B11111100,
B00001101, BO1110000,
B0O0011011, B10100000,
BO0111111, B11100000,
BO0111111, B11110000,
B01111100, B11110000,
B01110000, B01110000,
BOOGP0OGD, BRO110000 };

#if (SSD1306_LCDHEIGHT != 64)

#error("Height incorrect, please fix Adafruit_SSD1306.h!");

#endif
void setup() {
Serial.begin(9600);

display.begin(SSD1306_SWITCHCAPVCC, ©x3D);

display.display();
delay(2000);

display.clearDisplay();

display.drawPixel(10, 10, WHITE);
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display.display();
delay(2000);
display.clearDisplay();

testdrawline();
display.display();
delay(2000);
display.clearDisplay();

testdrawrect();
display.display();
delay(2000);
display.clearDisplay();

testfillrect();
display.display();
delay(2000);
display.clearDisplay();

testdrawcircle();
display.display();
delay(2000);
display.clearDisplay();

display.fillCircle(display.width()/2, display.height()/2, 10, WHITE);

display.display();
delay(2000);
display.clearDisplay();
testdrawroundrect();
delay(2000);
display.clearDisplay();
testfillroundrect();
delay(2000);
display.clearDisplay();
testdrawtriangle();
delay(2000);
display.clearDisplay();

testfilltriangle();
delay(2000);
display.clearDisplay();

testdrawchar();
display.display();
delay(2000);
display.clearDisplay();

testscrolltext();
delay(2000);
display.clearDisplay();

display.setTextSize(1);

display.
display.
display.
display.
display.
display.
display.
display.
display.

setTextColor(WHITE);
setCursor(0,0);
println("Hello, world!");
setTextColor(BLACK, WHITE);
println(3.141592);
setTextSize(2);
setTextColor(WHITE);

display();

print("ox"); display.println(©xDEADBEEF, HEX);
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delay(2000);
display.clearDisplay();

display.drawBitmap(30, 16, logol6_glcd_bmp, 16, 16, 1);
display.display();
delay(1);

display.invertDisplay(true);
delay(1000);
display.invertDisplay(false);
delay(1000);
display.clearDisplay();

testdrawbitmap(logol6_glcd_bmp, LOGO16_GLCD_HEIGHT, LOGO16_GLCD_WIDTH);
}
void loop() {

}
void testdrawbitmap(const uint8_t *bitmap, uint8_t w, uint8_t h) {

uint8_t icons[NUMFLAKES][3];

for (uint8_t f=0; f< NUMFLAKES; f++) {
icons[f][XPOS] = random(display.width());
icons[f][YPOS] = ©;
icons[f][DELTAY] = random(5) + 1;

Serial.print("x: ");
Serial.print(icons[f][XPOS], DEC);
Serial.print(" y: ");
Serial.print(icons[f][YPOS], DEC);
Serial.print(" dy: ");
Serial.println(icons[f][DELTAY], DEC);

}
while (1) {

for (uint8_t f=0; f< NUMFLAKES; f++) {
display.drawBitmap(icons[f][XPOS], icons[f][YPOS], bitmap, w, h, WHITE);
¥
display.display();
delay(200);

for (uint8_t f=0; f< NUMFLAKES; f++) {
display.drawBitmap(icons[f][XPOS], icons[f][YPOS], bitmap, w, h, BLACK);

icons[f][YPOS] += icons[f][DELTAY];

if (icons[f][YPOS] > display.height()) {
icons[f][XPOS] = random(display.width());
icons[f][YPOS] = 9;
icons[f][DELTAY] =
}
}
}

random(5) + 1;

}

void testdrawchar(void) {
display.setTextSize(1);
display.setTextColor(WHITE);
display.setCursor(9,0);
for (uint8_t i=0; i < 168; i++) {
if (1 == '"\n") continue;
display.write(i);
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if ((1 > 0) & (i % 21 == 0))
display.println();
}

display.display();
delay(1);

void testdrawcircle(void) {
for (intl6_t i=0; i<display.height(); i+=2) {
display.drawCircle(display.width()/2, display.height()/2, i, WHITE);
display.display();
delay(1);
}
}
void testfillrect(void) {
uint8_t color = 1;
for (intl6_t i=0; i<display.height()/2; i+=3) {

display.fillRect(i, i, display.width()-i*2, display.height()-i*2, color%2);
display.display();
delay(1);
color++;
}
}

void testdrawtriangle(void) {
for (int16_t i=0; i<min(display.width(),display.height())/2; i+=5) {
display.drawTriangle(display.width()/2, display.height()/2-1i,
display.width()/2-i, display.height()/2+i,
display.width()/2+i, display.height()/2+i, WHITE);
display.display();
delay(1);
}
}
void testfilltriangle(void) {
uint8_t color = WHITE;
for (int16_t i=min(display.width(),display.height())/2; i>0; i-=5) {
display.fillTriangle(display.width()/2, display.height()/2-1i,
display.width()/2-i, display.height()/2+i,
display.width()/2+i, display.height()/2+i, WHITE);
if (color == WHITE) color = BLACK;
else color = WHITE;
display.display();
delay(1);
}
}

void testdrawroundrect(void) {
for (intl6_t i=0; i<display.height()/2-2; i+=2) {
display.drawRoundRect(i, i, display.width()-2*i, display.height()-2*i,
display.height()/4, WHITE);
display.display();
delay(1);
}
}
void testfillroundrect(void) {
uint8_t color = WHITE;
for (intl6_t i=0; i<display.height()/2-2; i+=2) {
display.fillRoundRect(i, i, display.width()-2*i, display.height()-2*i,
display.height()/4, color);
if (color == WHITE) color = BLACK;
else color = WHITE;
display.display();
delay(1);
}
}
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void testdrawrect(void) {
for (intl6_t i=0; i<display.height()/2; i+=2) {
display.drawRect(i, i, display.width()-2*i, display.height()-2*i, WHITE);
display.display();
delay(1);
}
}
void testdrawline() {
for (intl6_t i=0; i<display.width(); i+=4) {
display.drawLine(9, 0, i, display.height()-1, WHITE);
display.display();
delay(1);
}
for (intl6_t i=0; i<display.height(); i+=4) {
display.drawLine(9, 0, display.width()-1, i, WHITE);
display.display();
delay(1);

¥
delay(250);

display.clearDisplay();

for (intl6_t i=0; i<display.width(); i+=4) {
display.drawLine(9, display.height()-1, i, ©, WHITE);
display.display();
delay(1);

}

for (intl16_t i=display.height()-1; i>=0; i-=4) {
display.drawLine(9, display.height()-1, display.width()-1, i, WHITE);
display.display();
delay(1);

¥
delay(250);

display.clearDisplay();

for (intl16_t i=display.width()-1; i>=0; i-=4) {
display.drawLine(display.width()-1, display.height()-1, i, ©, WHITE);
display.display();
delay(1);

}

for (intl6_t i=display.height()-1; i>=0; i-=4) {
display.drawLine(display.width()-1, display.height()-1, ©, i, WHITE);
display.display();
delay(1);

}

delay(250);

display.clearDisplay();

for (intl6_t i=0; i<display.height(); i+=4) {
display.drawLine(display.width()-1, @, @, i, WHITE);
display.display();
delay(1);

}

for (intl6_t i=0; i<display.width(); i+=4) {
display.drawLine(display.width()-1, @, i, display.height()-1, WHITE);
display.display();
delay(1);

}

delay(250);

}
void testscrolltext(void) {

display.setTextSize(2);

display.setTextColor(WHITE);

display.setCursor(10,0);
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display.clearDisplay();
display.println("scroll");
display.display();
delay(1);

display.startscrollright(0x00, 0x0F);
delay(2000);

display.stopscroll();

delay(1000);
display.startscrollleft(0x00, 0x0F);
delay(2000);

display.stopscroll();

delay(1000);
display.startscrolldiagright(ox00, 0x07);
delay(2000);
display.startscrolldiagleft(0x00, 0x07);
delay(2000);

display.stopscroll();
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O 2.4X| TFT

Kit Plus

e

2.4 QIX| TFT LCD £ OFF 0| fL EEE OFFO| H7tet AgshM ALEO| Jts
ot TFT LCD QLT X7} LHH A2 18bit A2 I 320x240 ot H#H
O] 7ts&tL|Ct. LY LCD HEE2+& SPFD5408 O] HEE|O{JUSH 8 HE O
B QIHLO|AE AMERIL|CE

T M2 ofgfer d&LCh

- 24" diagonal LCD TFT display

- Bright, 4 white-LED backlight

- Colorful, 18-bit 262,000 different shades
- 4-wire resistive touchscreen

- 240x320 resolution

- spfd5408 controller with built in video RAM buffer or S6D0154 controller or
S6D04HOX

- 8 bit digital interface, plus 4 control lines
- 5V compatible, use with 3.3V or 5V logic
- Onboard 3.3V @ 300mA LDO regulator

- Size: 71*52*7mm
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- Weight: about 31g

=H|=

. O}F0| QL (SEEE) X 1

.24 QK] TFT LCD X 1

BHEl7| H20) LCDE OFFO0|: R0 £
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Adafruit-GFX-Library-master 2t TFTLCD-Library-master 2t0|=22{2|7} HX|7} &
LT}

CHE MR ZE+£ Setup(OM LCD 2 ZEHEE JejE o2 EA|SHL, Loop() Ol
M EHX|E QAMBIA Paint ZS St O A QLICt

#include <Adafruit_GFX.h>
#include <Adafruit_TFTLCD.h>
#include <TouchScreen.h>

#if defined(__SAM3XSE_ )

#undef __FlashStringHelper::F(string_literal)
#define F(string_literal) string_literal
#endif
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#define YP A3
#define XM A2
#define YM 9
#define XP 8

#define TS_MINX 150
#define TS_MINY 120
#define TS_MAXX 920
#define TS_MAXY 940

TouchScreen ts = TouchScreen(XP, YP, XM, YM, 300);

#define LCD_CS A3
#define LCD_CD A2
#define LCD_WR Al
#define LCD_RD A®@

#define LCD_RESET A4

#define BLACK ©x0000
#define BLUE Ox001F
#define RED OxF800
#define GREEN  Ox@7E0@
#define CYAN OxO7FF
#define MAGENTA OxF81F
#define YELLOW OxFFE@
#define WHITE  OxFFFF

Adafruit_TFTLCD tft(LCD_CS, LCD_CD, LCD_WR, LCD_RD, LCD_RESET);

#define BOXSIZE 40
#define PENRADIUS 3
int oldcolor, currentcolor;

void setup(void) {
Serial.begin(9600);
Serial.println(F("Paint!"));

tft.reset();

uintle_t identifier = 0x9341;

if(identifier == 06x9325) {
Serial.println(F("Found ILI9325 LCD driver™"));
} else if(identifier == 0x9328) {
Serial.println(F("Found ILI9328 LCD driver"));
} else if(identifier == 0x7575) {
Serial.println(F("Found HX8347G LCD driver™));
} else if(identifier == 0x9341) {
Serial.println(F("Found ILI9341 LCD driver"));
} else if(identifier == 0x8357) {
Serial.println(F("Found HX8357D LCD driver™"));
} else {
Serial.print(F("Unknown LCD driver chip: "));
Serial.println(identifier, HEX);
Serial.println(F("If using the Adafruit 2.8\" TFT Arduino shield, the
line:"));
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Serial.println(F(" #define USE_ADAFRUIT_SHIELD PINOUT"));
Serial.println(F("should appear in the library header (Adafruit TFT.h)."));
Serial.println(F("If using the breakout board, it should NOT be #defined!"));
Serial.println(F("Also if using the breakout, double-check that all wiring"));
Serial.println(F("matches the tutorial.™));

return;

}
tft.begin(identifier);
tft.fillScreen(BLACK);

tft.fillRect(0, ©, BOXSIZE, BOXSIZE, RED);

tft.fillRect(BOXSIZE, ©, BOXSIZE, BOXSIZE, YELLOW);
tft.fillRect(BOXSIZE*2, BOXSIZE, BOXSIZE, GREEN);
tft.fillRect(BOXSIZE*3, BOXSIZE, BOXSIZE, CYAN);
tft.fillRect(BOXSIZE*4, BOXSIZE, BOXSIZE, BLUE);

9,
9,
9,
tft.fillRect(BOXSIZE*5, ©, BOXSIZE, BOXSIZE, MAGENTA);

tft.drawRect (0, 0, BOXSIZE, BOXSIZE, WHITE);
currentcolor = RED;

pinMode (13, OUTPUT);
}

#define MINPRESSURE 10
#define MAXPRESSURE 1000

void loop()
digitalWrite(13, HIGH);

TSPoint p = ts.getPoint();
digitalWrite(13, LOW);

pinMode (XM, OUTPUT);
pinMode(YP, OUTPUT);

if (p.z > MINPRESSURE && p.z < MAXPRESSURE) {

if (p.y < (TS_MINY-5)) {
Serial.println(“"erase");

tft.fillRect (0, BOXSIZE, tft.width(), tft.height()-BOXSIZE, BLACK);
}

p.x=1023-p.X;
p.y=1023-p.y;

p.x = map(p.x, TS_MINX, TS_MAXX, @, tft.width() );
p.y = map(p.y, TS_MINY, TS_MAXY, 0, tft.height() );
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p.Xx+=5;

p.y+=18;

if (p.y < BOXSIZE) {
oldcolor = currentcolor;

if (p.x < BOXSIZE) {

currentcolor = RED;

tft.drawRect (0, 0, BOXSIZE, BOXSIZE, WHITE);
} else if (p.x < BOXSIZE*2) {

currentcolor = YELLOW;

tft.drawRect (BOXSIZE, 0, BOXSIZE, BOXSIZE, WHITE);
} else if (p.x < BOXSIZE*3) {

currentcolor = GREEN;

tft.drawRect (BOXSIZE*2, 0, BOXSIZE, BOXSIZE, WHITE);
} else if (p.x < BOXSIZE*4) {

currentcolor = CYAN;

tft.drawRect (BOXSIZE*3, 0, BOXSIZE, BOXSIZE, WHITE);
} else if (p.x < BOXSIZE*5) {

currentcolor = BLUE;

tft.drawRect (BOXSIZE*4, ©, BOXSIZE, BOXSIZE, WHITE);
} else if (p.x < BOXSIZE*6) {

currentcolor = MAGENTA;

tft.drawRect (BOXSIZE*5, 0, BOXSIZE, BOXSIZE, WHITE);

}

if (oldcolor != currentcolor) {
if (oldcolor == RED) tft.fillRect(®, ©, BOXSIZE, BOXSIZE, RED);
if (oldcolor == YELLOW) tft.fillRect(BOXSIZE, ©, BOXSIZE, BOXSIZE,
YELLOW) ;
if (oldcolor == GREEN) tft.fillRect(BOXSIZE*2, ©, BOXSIZE, BOXSIZE,

GREEN) ;
if (oldcolor == CYAN) tft.fillRect(BOXSIZE*3, ©, BOXSIZE, BOXSIZE, CYAN);
if (oldcolor == BLUE) tft.fillRect(BOXSIZE*4, ©, BOXSIZE, BOXSIZE, BLUE);
if (oldcolor == MAGENTA) tft.fillRect(BOXSIZE*5, ©, BOXSIZE, BOXSIZE,
MAGENTA) ;
}

if (((p.y-PENRADIUS) > BOXSIZE) && ((p.y+PENRADIUS) < tft.height())) {
tft.fillCircle(p.x, p.y, PENRADIUS, currentcolor);

o
o
o
o
3
-
3
.
3
-
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PipesAddress NRF24L01

2.401 GHz 5 letter string

NRF24L01 T~ %\' m
e
R‘R
=

L '

F )

2.402 GHz

NRF24L01 g®

\

2.525 GHz \
gl NRF24L01 \
2400 to 2525 MHz - m
TMHz spacing - 125 channels
Tl . NRF24L01

=H|l=

|

F

R

 OFFO|e R (BstEE) X 2
. NRF24L01 X 2

. H 2o of

e
my

L

Y2 ofgfer Z&LIL

(EA: https://howtomechatronics.com)
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VCC -3.3V
GND - GND
CE -pin7
CSN -Pin8
SCK -Pin13
MOSI - Pin 11
MISO - Pin 12

IRQ - Not Connected

. ag

NRF24L01 2}0|E2{2| Mx|7} Zast|ct

OfgiZEE MESt= OfF0| EE FEQL|CH

#include <SPI.h>
#include <nRF24L01.h>
#include <RF24.h>
RF24 radio(7, 8);

const byte address[6] = "00001";

void setup() {
radio.begin();
radio.openWritingPipe(address);
radio.setPALevel(RF24_PA_MIN);
radio.stopListening();

}

void loop() {

const char text[] = "Hello Kit plus";
radio.write(&text, sizeof(text));
delay(1000);

}

Kit Plus HO|X| 68 /100




Kit Plus

U= OFF0l2| 2

Arduino Advanced Kit Guide (Ver 1.03)

E YL},

#include <SPI.h>

#include <nRF24L01.h>

#include <RF24.h>

RF24 radio(7, 8);

const byte address[6] = 5

void setup() {
Serial.begin(9600);
radio.begin();
radio.openReadingPipe(@, address);
radio.setPALevel(RF24_PA_MIN);
radio.startListening();

}
void loop() {
if (radio.available()) {
char text[32] = "";
radio.read(&text, sizeof(text));
Serial.println(text);

}
}
ACE Ztcts| MY 2|
RF24 radio(7,8); SPI 7|&2¢l CEQ RF24 2to|=22{2|0A ERst CSN& HH
radio.openReadingPipe(0, address);
radio.openWritingPipe(address); &/5=4I5t11X} 3f= nRF24L01 ADDR 27
radio.setPALevel(RF24_PA_MIN), IIIZZ 2H H7H

radio.startListening(); =4 &EHE 44
radio.available()) ==4! H[O|HE N3

radio.read(&text, sizeof(text));

Ih
i
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|I|
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(@ comis (arduino/Genuino uno) [E=REE)
Hg
Hello Kit plus 5
Hello Kit plus
Hello Kit plus
Hello Kit plus
Hello Kit plus
Hello Kit plus
Hello Kit plus
Hello Kit plus
Hello Kit plus
Hello Kit plus L
Hello Kit plus
Hello Kit plus
Hello Kit plus |
Hello Kit plus I
¥ 7S 238 line ending 28 v | (600 HEHOE - [ 2B A2 |
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7|=H el Arg2 orafet 25 Lt

— EDR E2EA 2.0, 2Mbps - 3Mbps H=E
— 24GHz QtH|L} LHZ

— Q|5 8Mbit FLASH

- 33V HHY &

=M PlO H|Of

HZE HClI ZE (UART)

SMD HiX| Z2MAZ B E

RoHS T#A| EXt

— C|X|E 24GHz M4 &M

— CSRBCO4 ERF

- 37| 27mm x 13mm x 2mm)
- EREA A 2 WY 2

- HE 25 40 +85 %, &5 2% 2522 75 &

 OFFO|l QL (SEEHE)X 1

2EA 230|2 2E X1

Pin Description
VCC [Supply input 3.3V to 5.5V Input
GNO|Ground

TXD [Transmit Data (Connect RX line from other peripheral here)
RXD|Receive Data (Connect TX line from other peripheral here)
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#include <SoftwareSerial.h>

SoftwareSerial mySerial(10, 11);

int ledpin=13;

char BluetoothData;

void waitForResponse() {

delay(1000);

while (mySerial.available()) {
Serial.write(mySerial.read());

}

Serial.write("\n");

}

void setup()

Serial.begin(9600);

mySerial.begin(9600);

Serial.println("Check Bluetooth LED blinking");
pinMode(ledpin,OUTPUT);

}
void loop()

if (mySerial.available()){
BluetoothData=mySerial.read();
Serial.print("Recevied data : ");
Serial.println(BluetoothData);
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if(BluetoothData== ) o
digitalWrite(ledpin,1);
}else if (BluetoothData=='0"){
digitalWrite(ledpin,9);
}

delay(1000);
mySerial.println( );

=]

- dat

ChAl HZEZ|X[E, 10T 7|EOM HSE= EF8F2

2 OIAHOA(AOIEE) HOEE 1P8E AMOF A82 & & JASLEL

O 1 R&IO|A HC-05 = HC-06 & +21, PIN code 2 "1234"2 &gt}

SKT® 6k @ © 1ite = [ 100% W 2Z 6:34 SKT () Gk == M (3 @ 1te 57 i 100% W 2% 6:35

< Bluetooth @)

«©

Bluetooth S8 24

B A 717101M U FThES

A st 717

HC-05
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PtEZO0|E Play 2E0{0|A| Bluetooth spp & AL, Serial Bluetooth

Terminal T2 ¥ 2 Ch24rn MASHLICE

SKTD th & M @ © uite F 41100% B 2% 6:35

& bluetooth spp ¢

o

SREAS Sof 12 FKY SN (5Y EE)

_ Serial Bluetooth Terminal

o I Kai Morich

@
= 48% (443 2)-50t%

Terminal for serial devices connected with
Bluetooth Classic / LE

EEET

Bluetooth SPP Server Terminal
* Minipedia UG (haftungsbeschrankt)
\ ®
\\ 44% (9 &)-58 &

zaa Az Mo BElHE2 S2{M “Devices”
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I = Devices o
-—

Quell Elasiin Temmiiel BLUETOOTH CLASSIC BLUETOOTH LE

HC-05
Terminal | FC:A8:9A:00:1F:53

Devices
Settings

Info
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2 Terminal 2 0| &tL|LC},

Serial Bluetooth Terminal

Terminal
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Settings
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€9 COMS (Arduino/Genuing Una)

Check Blustooth LED bl inking
Recevied data : 1

Recevied data :

Recevied data :

r
113

Recevied data @ 0
Recevied data @
Recevied data :

w

AE A3E Both WL & CR | SBI0ECEHOE  « Clear output

*11f 00 #AlE O|F & £0| O EAE= Olfs YEROE S2FA Z2
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ENC28J60 EtherCard 2t0[E2{2| @X|7} ZefL(C.
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DHCP = ether.begin(sizeof Ethernet:buffer, mymac,SS);

> 0|yl HX|E A&, MAC address 2t SPI 9| ChipSelect & A8

ether.dhcpSetup()
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-

> DHCP @82 Al
ether.ntpRequest(ntpServer, ntpMyPort);
> NTP AlZH MHZ Request & ©&

ether.ntpProcessAnswer(&timeFromNTP,ntpMyPort))

localtime(&now);

> ZER AZE HELAZxR Het

#include <EtherCard.h>
t#tinclude "time.h"
static byte ntpServer[] = {194,109,6,2};

uint8 t ntpMyPort = 123;
boolean networkConnection = true;
#define SS 8
static byte mymac[] = { 9x74,0x69,0x69,0x2D,0x30,0x31 };
byte Ethernet::buffer[700];
void setup () {
Serial.begin(115200);
Serial.println(F("\n[testDHCP]"));
Serial.print("MAC: ");
for (byte i = 9; i < 6; ++1i) {
Serial.print(mymac[i], HEX);
if (1 < 5)
Serial.print(':");

}
Serial.println();
int i = 1;

int DHCP = 0;

Serial.println("Resolve dhcp ...");

while( DHCP == 0 && i < 3){
Serial.print("Trying to resolve DHCP attempt nr. ");
Serial.println(i);

delay(1000);

DHCP = ether.begin(sizeof Ethernet::buffer, mymac,SS);
i++;

}

Serial.println(F("Setting up DHCP"));
if (lether.dhcpSetup()) {
Serial.println(F("DHCP failed"));
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networkConnection = false;

}

ether.printIp("My IP: ", ether.myip);
ether.printIp(“Netmask: ", ether.netmask);
ether.printIp("GW IP: ", ether.gwip);
ether.printIp("DNS IP: ", ether.dnsip);
Serial.println("End setup");
}
unsigned long getNtpTime() {
unsigned long timeFromNTP;
int i = 60;
Serial.println("NTP request sent");
while(i > 0) {
ether.ntpRequest(ntpServer, ntpMyPort);
Serial.print(".");
word length = ether.packetReceive();
ether.packetLoop(length);
if(length > @ && ether.ntpProcessAnswer(&timeFromNTP,ntpMyPort)) {
Serial.println();
Serial.println("NTP reply received");
return timeFromNTP;

}
delay(500);
i--5

}
Serial.println();

Serial.println("NTP reply failed");
return 0;

void loop () {

time_t now = getNtpTime();
struct tm * timeinfo;
timeinfo = localtime(&now);

Serial.print(timeinfo->tm_year+1800);
Serial.print("/");
Serial.print(timeinfo->tm_mon+1);
Serial.print("/");
Serial.print(timeinfo->tm_mday);
Serial.print(" ");
Serial.print(timeinfo->tm_hour+l);
Serial.print(":");
Serial.print(timeinfo->tm_min);
Serial.print(":");
Serial.println(timeinfo->tm_sec);
delay(1000);
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Flash memory 4M Byte

Processor speed 80-160Mhz
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#include "WiFiEsp.h"

#include "SoftwareSerial.h"
SoftwareSerial esp(3, 2);

char ssid[] "S0070VOIPA7ES";
char pass[] "8D3861A7E4";
int status = WL_IDLE_STATUS;
unsigned long ulPreTime = 0;
bool flag_stop;

void setup()

{

Serial.begin(9600);

esp.begin(9600);

Serial.println("Start get weather forecast");

WiFi.init(&esp);

Serial.println("Completed esp init");

if (WiFi.status() == WL_NO_SHIELD)

{
Serial.println("WiFi shield not present");
while (true);

}

while (WiFi.status() != WL_CONNECTED)

{
Serial.print("Attempting to connect to WPA SSID: ");
Serial.println(ssid);
status = WiFi.begin(ssid, pass);

}

Serial.println("You're connected to the network™);
Serial.print("SSID: ");
Serial.println(WiFi.SSID());

IPAddress ip = WiFi.localIP();
Serial.print("IP Address: ");
Serial.println(ip);

long rssi = WiFi.RSSI();
Serial.print("Signal strength (RSSI):");
Serial.print(rssi);

Serial.println(" dBm");
Serial.println();

}

const char* wSERVER = "www.kma.go.kr";
#define httpPort 80
int GetWeatherInformWIFI()
{
WiFiEspClient client;
int i=0;
String temp;
String tmp_str;
int cnt=0;
int res=1;
float t=0;
Serial.println("start connect webserver");
client.setTimeout(5000);
client.flush();

if (client.connect(wSERVER, httpPort)) {

const String KMA_url = "/wid/queryDFSRSS.jsp?zone=1117053000";
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}

i

}

C

r

}

void loop()

u
i

{

}
}

client.print(String("GET ") + KMA_url + " HTTP/1.1\r\n" +
"Host: " + wSERVER + "\r\n" +
"Connection: close\r\n\r\n");

delay(1000);
while(client.available()){
yield();
String line = client.readStringUntil('\n");

i= line.indexOf("</hour>");

if(i>0){
tmp_str="<hour>";
temp = line.substring(line.indexOf(tmp_str)+tmp_str.length(),i);
Serial.print(temp+":00 " );

}

i= line.indexOf("</temp>");

if(i>0){
tmp_str="<temp>";
temp = line.substring(line.indexOf(tmp_str)+tmp_str.length(),i);
Serial.print(temp+" ");

}

i= line.indexOf("</wfEn>");
if(i>0){
tmp_str="<wfEn>";
temp = line.substring(line.indexOf(tmp_str)+tmp_str.length(),i);

Serial.print(temp+" ");

}

i= line.indexOf("</reh>");
if(i>0){
tmp_str="<reh>";
temp = line.substring(line.indexOf(tmp_str)+tmp_str.length(),i);

Serial.println(temp);
res=0;
break;

}
}

f(res == 1){

Serial.println("Wifi weather Faill");
else{

Serial.println("Wifi weather OK!");
lient.stop();

eturn res;

nsigned long ulCurTime = millis();
f (ulCurTime - ulPreTime >= 1000)

ulPreTime = ulCurTime;
GetWeatherInformWIFI();
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#include <SPI.h>

#tinclude <MFRC522.h>

#define RST_PIN 9

#define SS_PIN 10

MFRC522 mfrc522(SS_PIN, RST_PIN);

#tdefine NEW_UID {OxDE, ©xAD, OxBE, OxEF}
MFRC522: :MIFARE_Key key;
void setup() {

Serial.begin(9600);

while (!Serial);

SPI.begin();

mfrc522.PCD_Init();

Serial.println(F("Warning: this example overwrites the UID of your UID
changeable card, use with care!"));

for (byte i = 9; i < 6; i++) {
key.keyByte[i] = OxFF;

}

void loop() {

if ( ! mfrc522.PICC_IsNewCardPresent() || ! mfrc522.PICC_ReadCardSerial() ) {
delay(50);
return;

}

Serial.print(F("Card UID:"));
for (byte i = 0; i < mfrc522.uid.size; i++) {
Serial.print(mfrc522.uid.uidByte[i] < @x10 ? " @" : " ");
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Serial.print(mfrc522.uid.uidByte[i], HEX);

}
Serial.println();

byte newUid[] = NEW_UID;
if ( mfrc522.MIFARE_SetUid(newUid, (byte)4, true) ) {
Serial.println(F("Wrote new UID to card."));

}

mfrc522.PICC_HaltA();
if ( ! mfrc522.PICC_IsNewCardPresent() || ! mfrc522.PICC_ReadCardSerial() ) {
return;

}

Serial.println(F("New UID and contents:"));
mfrc522.PICC_DumpToSerial(&(mfrc522.uid));

delay(2000);

=]

- dut

CARD EEE Key O| EERPROM HEE EA £ USZL|C

i L
@ COM14 (Arduino/Genuino Uno) - =] B
e

Warning: this example overwrites the UID of your UID changeable card, use with care!

Card UID: BC 98 7B 89

Card did not respond to Ox40 after HALT command. Are vou sure it is a UID changeable one?
Error name: Timeout in communication.

Activating the UID backdoor failed.

Mew UID and contents:

Card UID: BC 98 7B B9

Card SAK: 08
PICC tvpe: MIFARE 1KB
Sector Block O 1 2 3 4 5 B 7 8B 91011 121314 15 AccessBits

15 63 00000DOD OOOQOOFFO7 BOGBISFFFF FFFFFFFF [ DD 1]
G2 MIFARE_Read() failed: Timeout in communication.

61 MIFARE_Read() failed: Timeout in communication.

G0 MIF&RE_Read() failed: Timeout in communication.

59 PCO_Authenticate() failed: Timeout in communication.

55 PCO_Authenticate() failed: Tingout in communication.

51 PCO_Authenticate() failed: Timeout in communication.

47 PCO_Authenticate() failed: Tineout in communication.

43 PCD_Authenticatel) failed: Timeout in communication.

39 PCO_Authenticate() failed: Tineout in communication.

35 PCD_Authenticatel) failed: Timeout in communication.

31 PCO_Authenticatel) failed: Timeout in communication.

27 PCD_Authenticatel) failed: Timeout in communication.
PCO_Authenticate() failed: Timeout in communication.

19 PCD_Authenticate() failed: Timeout in communication.

15 PCD_Authenticate() failed: Timeout in communication,

11 PCD_Authenticate() failed: Timeout in communication.

7 PCD_kuthenticate() failed: Timeout in communlcation. i
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9 METAL TOUCH B X[ MM 1
10 | Digtal TEMPERTURE CIXE 224dM 1
11 | NATIVE BUZZER CIE=AE PSS 1
12 | PASSITIVE BUZZER FI2RAN 1
13 | RGB LED 3 Z2{ LED 1
14 | SMD RGB 3Z8 SMT LED 1
15 | TWO-COLOR 248 LED 1
16 | MINI TWO LED 278 ~¥ LED 1
17 | MAGNETIC SPRING B|EAQX| 1
18 | MINI REED SWTICH 0L 2] =EA2X]| 1
19 | HEARTBEAT SENSOR eI M 1
20 | 7 COLOR FLASH 74 Eef4 1
21 | LASER EMIT 20| XM & 4l 1
22 | BUTTON HEALA 1
23 | SHOCK F4MNM 1
24 | ROTARY ENCODERS EHAIRH 1
25 | 2PCS LIGHT CuP Oi 2 Het0|E 2
26 | TILT-SWITCH Zt o (R E)A QK| 1
27 | BALL SWITCH et PN 1
28 | PHOTO RESISTOR M (CDS)AIA 1
29 | TEMP AND HUMIDITY &5 MM 1
30 | ANALOG HALL otz =HA 1
31 | HALL MAGNETIC OFaHE MM 1
32 | 18B20 TEMP 2 MA 1
33 | ANALOG TEMP OfEZIa=MA |1
34 | IR TRANSMIT IR &M &4 1
35 | IR RECEIVE IR & Q=41 1
36 | TAP MODULE MM 1
37 | LIGHT BLOCKING ZEQIEZH 1
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2EIDE2 AY7| REOM A 2 = s 2YXE=YLLCE OFFRD X, Y& O]
gHe|n, HES CXE MSE s

PIN Ol 7l &

1 SW HECIXEES)

2 VRy | YH(OIZz1 £8)

3 VRx | XH(OI21 £8)

4 5V VCC

5 GND | GND

int JoyStick_X = Ae;

int JoyStick_Y = Al;

int JoyStick _Z = 7;

void setup ()

{
Serial.begin (9600);
pinMode (JoyStick_X, INPUT);
pinMode (JoyStick_Y, INPUT);
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}

void

pinMode (JoyStick _Z, INPUT_PULLUP);

loop ()

int x, y, z;

x = analogRead (JoyStick X); // Read
y = analogRead (JoyStick_Y); // Read
z = digitalRead (JoyStick_z); // Read

Serial.print ("X : ");
Serial.print (x, DEC);
Serial.print (",");
Serial.print ("Y : ");
Serial.print (y, DEC);
Serial.print (",");
Serial.print ("Button : ");
Serial.println (z, DEC);
delay (100);

ZO|AE JotxtRE O|SSHE XY Ot 21 ZtE7b WL Ch (0~1024 &%)

HES +2® ot 10] &8 g ULt

€9 COM14 (Arduino/Genuino Una) = = i&-‘

He |

TETT,¥ 522 Button ¢ O =
X ¢ BI1,Y @ 622.Button @ 1
K BI1Y 1 522.Button ¢ 1
K BI1Y 1 522,Button @ 1
X0 BI1,Y : 522.Button ¢ 1
X BIZ,Y : B22.Button ¢ 1
X BI1,Y : 522.Button ¢ 1
X : B18,Y : 522.Button @ 0
X 536,Y : 522.Button : 0
K ¢ 530,Y : 522.Button ¢ 1
K BI1,Y 1 522.Button ¢ 1
X0 BI1,Y : 522,Button ¢ 1
X0 BI1,Y : 522.Button ¢ 1
X ¢ BI1,Y @ 522.Button @ 1
K @ BI1,Y 1 522.Button ¢ 1
K BILY 1 522.Button ¢ 1
K512, 1 522,Button ¢ 1
X BI1,Y : B22.Button ¢ 1
X0 BIZ,Y : 522.Button ¢ 1
X BI1,Y @ 622.Button @ 1

K 512, 1 522.Button ¢ 1 !
K @ BI1,Y 1 522.Button @ 1

FRE A3 line ending 31 ~| B0 EEHOE  »| | =3 A=27| |
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O gglo] =&
O 2=E/M8
22X BRE QR MUZ0 QoA 2l EBol= AKX 2E=YLCH
= USLICH YE 30| & Mf "H2Z A2|7t &
PIN o= 21 &
1 - GND
2 + 5V
3 S Signal(CIX| & )

int relay = 7;
void setup ()

{
pinMode (relay, OUTPUT);
}

void loop ()

{
digitalWrite (relay, HIGH);

I|0|X| 6 /78
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Arduino 37 Sensor Kit (Ver 1.03)

delay (1000);
digitalWrite (relay, LOW);
delay (1000);

}

=

O Zar=el

G2k AE|2 2 Z0l0| JtsstH, 5V AS QI7FA|l COMEEAIRE NOEHAZL HZAE L|CL.

NC

COM
NO

NC
COM
SIG

NO

S& dgh sV

zIh &3=:10A (30VDC, 250VAC)

NC

NO

COM
SIG
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Arduino”

oM Mz2 HHFEs AN 2E YL Ch
PIN 0| & 7l &

1 DO Signal(CIX| & £8)

2 + 5v

3 G GND

4 AO SignalOt221 &%)

int sensorPin = A@;
int ledPin = 12;
int sensorValue = 0;

void setup ()

{
pinMode (ledPin, OUTPUT);

Serial.begin (9600);
}

void loop ()

KIT PLUS
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O

sensorValue = analogRead (sensorPin);
digitalWrite (ledPin, HIGH);

delay (sensorValue);

digitalWrite (ledPin, LOW);

delay (sensorValue);

Serial.print ("Sensor Value : ");
Serial.println (sensorValue, DEC);

e

=

9ol

=/ -

€9 COM14 (Arduino/Genuino Uno)

223700 wa Al2|E 2L ES| gt LEDZF SEf7t BHl=

Sensor Yalue @ 52
Sensor Yalue @ B4
Sensor Yalue @ B3
Sensor Yalue @ B2
Sensor Yalue @ B3
Sensor Yalue @ B3
Sensor Yalue : B3
Sensor Yalue @ B3
Sensor Yalue @ B3
Sensor Yalue B2
Sensor Yalue @ B3
Sensor Yalue @ 54
Sensor Yalue : B3
Sensor Yalue @ B3

W AiE ~38

line ending 8= « 9600 ECOIE - B |
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O IREYHY 2 &

O BEHNR

PIN ol 7l &
1 S Signal(CIX| 2 &)
2 V+ 5v
3 G GND

PIN O] & I s
1 VCC | 5V
2 OUT | Signal(CIX|E &8)
3 G GND

O YZx

otz FAEZ= 1HH IR E2fZ

QHIo| R EQY AL 5Vt OUT A E HAGIMOF L,

Tx N S
rymm  Arduing
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Arduino 37 Sensor Kit (Ver 1.03)

int sensorPin = 7;
int ledPin 13;
int sensorValue
void setup () {
pinMode (ledPin, OUTPUT);
Serial.begin (9600);

9;

void loop () {

sensorValue = digitalRead (sensorPin);
if(sensorValue)

digitalWrite (ledPin, HIGH);
else

digitalWrite (ledPin, LOW);
Serial.print ("Sensor Value : ");
Serial.println (sensorValue, DEC);

delay (500);

Z

-

atgtol

©)

He| e MYl mat s DX

.
5 COM14 (Arduino/Genuino Una)

Sensor Yalue :
Sensor Yalue !
Sensor Yalue :
Sensor Yalue :
Sensor Yalue !
Sensor Value :
Sensor Yalue :
Sensor Yalue !
Sensor Value @
Sensor Yalue
Sensor Yalue @
Sensor Yalue @
Sensor Yalue :
i Sensor Yalue @
Sensor Value :

-

@l A= A3E

line ending & -

3600 2ERDIE

- [ zmAen |
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Arduino 37 Sensor Kit (Ver 1.03)

o HFFUME Holus 2 U2 M= SHOf HALL]
OI_| H

= —
3o HoiES AN = Us ZEYLICL

PIN 0| & I s
1 EN | ENABLE

2 OUT | Signal(CIX|E £3)
3 + 5V

4 GND | GND

PIN = 7l &
1 GND | GND

2 OUT | Signal(CIX|E &3)
3 + 5v

4 EN ENABLE

O ¥Z:

Ofgf HZE=&= 1 IR HOHSEXA| 28 20| &3 E[oUAS LT

rE

2)#o| @

T
ne
N
{0
rH
2
mjo
rE
N
o
x
©
ot
I
I}

T EE Sl e R ON
pymm Arduing’ .'
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int DigitalPin =7;
int Led = 13;

int gvalue = 0;
void setup()

Serial.begin (9600);
pinMode(Led, OUTPUT);
pinMode(DigitalPin, INPUT);

void loop()
{
gValue=! digitalRead(DigitalPin);
if(gValue == HIGH)
{
digitalWrite(Led,HIGH);
}
else
{
digitalWrite(Led,LOW);
}
Serial.print ("Sensor Value :
Serial.println (gValue, DEC);
delay(500);

");

Zotel

ro

O

oz AN = As A2l &

@ COM15 (Arduino/Genuino Uno)

Value
Yalue
Yalue
Yalue
Yalue

ensor 0
0
0
0
0
Yalue @ 0
0
1
1
1
1
1
0
0

Sensor
Sensor
Sensor
Sensor
Sensor
Yalue
Yalue
Yalue
Yalue
Yalue
Yalue
Yalue
Yalue

Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor
Sensor

WAE ~38

line ending 215 ~| 9600 2EH0E

RN

KIT PLUS

HO[X| 14 /
78




Arduino 37 Sensor Kit (Ver 1.03)

O SXEXAM 2E

O BEHR

7l s
1 Signal(CIX| 2 &)
2 5V
3 G GND
4 AO Signal Ot 21 &%)

L -

X EE S
rxmm Arduing

int AnalogPin = AO;

int DigitalPin = 7;

int LedPin = 13;

int gValue = 0;

void setup ()

{
pinMode (LedPin, OUTPUT);
pinMode (DigitalPin, INPUT);
Serial.begin (9600);

}

void loop ()

KIT PLUS H|O|X| 15/
78




Arduino 37 Sensor Kit (Ver 1.03)

gValue = analogRead(AnalogPin);

if (digitalRead (DigitalPin) ){
digitalWrite (LedPin, HIGH);
}else {
digitalWrite (LedPin, LOW);
}
Serial.print ("Sensor Value : ");
Serial.println (gValue, DEC);

delay(500);

Eo COM14 (Arduino/Genuing Una)

Sensor Yalue @ 159
Sensor Yalue @ 159
Sensor Yalue @ 961
Sensor Yalue @ 960
Sensor Yalue @ 960
Sensor Yalue @ 148
Sensor Yalue @ 962
Sensor Yalue @ 149
M| Sensar Yalue @ 959
Sensor Yalue @ 145
| Sensar Yalue @ 148
i Sensor Yalue @ 958
Sensor Yalue @ 957
|| Sensor Yalue @ 956

m

WA= A3

line ending 212 ~| |00 EEHUE ~ [ = A2 |
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O 2lUoEdMM BE

O BEHNR

AMEEUE NS S5 20| 7tsd
LI
o| & 7l &
DO Signal(CIX|2 £8)
5V
G GND
A0 Signal Ot221 &%)

int AnalogPin = A@;
int DigitalPin = 7;
int LedPin = 13;
int gValue = 0;
void setup ()

pinMode (LedPin, OUTPUT);
pinMode (DigitalPin, INPUT);

KIT PLUS
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Arduino 37 Sensor Kit (Ver 1.03)

Serial.begin (9600);

}
void loop ()

gValue = analogRead(AnalogPin);

if (digitalRead (DigitalPin) ){
digitalWrite (LedPin, HIGH);
}else {
digitalWrite (LedPin, LOW);
}
Serial.print ("Sensor Value : ");
Serial.println (gValue, DEC);
delay(500);

=

O Zar=el

X271 &2 lAlstH Y= ofd2 40| Hatr= AE <olg = JASLCH
@ COM14 (Arduino/Genino Uno) i - T = | )
Az |
Sensar Yalue @ G09 =
Sensor Yalue : BI12
Sensor Yalue @ B12
Sensor Yalue @ 613
Sensor Yalue : B14
Sensor Yalue @ B14
Sensor Yalue @ 615
Sensor Yalue o 542
Sensor Yalue @ 542
Sensor Yalue @ 542
Sensor Yalue @ 542
| Sensor Yalue @ 542
Sensor Yalue @ 542
Sensor Yalue @ B4 £
W RE A32 ling ending 212 ~| [BI0EEHOE ~ [ = A2 |
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O EX4N 28

O BEHR

BAMMREE 344 X & A

0| 7l &
1 DO Signal(CIX|E =3)
2 5V
3 G GND
4 A0 SignalOF221 £4)

int AnalogPin = A@;

int DigitalPin = 7;

int LedPin = 13;

int gvalue = 0;

void setup ()

{
pinMode (LedPin, OUTPUT);
pinMode (DigitalPin, INPUT);
Serial.begin (9600);

KIT PLUS
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}
void loop ()

gValue = analogRead(AnalogPin);

if (digitalRead (DigitalPin) ){
digitalWrite (LedPin, HIGH);
}else {
digitalWrite (LedPin, LOW);
}
Serial.print ("Sensor Value : ");
Serial.println (gValue, DEC);
delay(500);

ny

otEtol

=/ L

©)

@ COM14 (Arduino/Genuino Una)

Sensor Yalue @ 1023
Sensor Yalue 1023
Sensor Yalue @ 1023
Sensor Yalue @ 1023
Sensor Yalue 1023
Sensor Yalue @ 1023
Sensor Yalue @ 146
Sensor Yalue 143
Sensor Yalue @ 142
Sensor Yalue @ 1023
Sensor Yalue @ 1023
Sensor Yalue @ 1023
Sensor Yalue @ 1023
Sensor Yalue @ 1023

wlHE A3

ling ending 212 ~| [BI0EEHOE ~ [ = A2 |
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O CIXg 24N 2 &

O BEHR

CXE 2=4M 22 FH 22200 W2k M 20| Bsts MO|AH7F XL U=

M2 =L

PIN 0| & I s

1 DO Signal(CIX|E &3)
2 5V

3 G GND

4 A0 Signal( Ot 21 £8)

grxmm Arduing’

int AnalogPin = AO;
int DigitalPin = 7;
int LedPin = 13;
int gvalue = 0;
void setup ()

pinMode (LedPin, OUTPUT);
pinMode (DigitalPin, INPUT);
Serial.begin (9600);

}
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void loop ()

{
gValue = analogRead(AnalogPin);

if (digitalRead (DigitalPin) ){
digitalWrite (LedPin, HIGH);
}else {
digitalWrite (LedPin, LOW);
}
Serial.print ("Sensor Value : ");
Serial.println (gValue, DEC);
delay(500);

O Zar=el

=/

_— — - E__d T B |
€ COM14 {Arduino/Genuino Una} A -— - =REEE X
e

Sensor Yalue @ 474
Sensor Yalue @ 465
Sensor Walue : 453
I Sensor Yalue @ 455
Sensor Yalue @ 453
Sensor Yalue : 485
I Sensor Yalue : 453
Sensor Yalue @ 463
Sensor Walue : 467
Sensor Yalue @ 470
Sensor Yalue @ 472
Sensor Walue 474
Sensor Yalue @ 476
Sensor Yalue @ 479 E|

¥ AE A3SE ling ending S1E ~  |3600 ECE0IE - =2 2 |
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O BEHR

H3L4Y
v 35

N0 Y

DNIHSYM

e e
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ONIHSYM
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sEETLIRR-E
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S| 27t LHEEOf
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ME=YLCh o[22 WEEUA7] HE

PIN Ol & 21 &
1 - GND
2 + 5V
3 S Signal(CIXI 2 &%)
PIN 0|E 72l s
1 S Signal(CIX|E 23)
2 + 5V
3 - GND
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int DigitalPin = 7;
void setup ()
pinMode (DigitalPin, OUTPUT);

{
Serial.begin (9600);

}
void loop ()
{
digitalWrite (DigitalPin, HIGH);

delay(1000);

digitalWrite (DigitalPin, LOW);
delay(1000);

}

!
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O f3=285 2E
O BEHR

FRREEN EE2 227t WEEOUE e FHZsYUM Ex 5/0AE 24
otk SEUCH 22|HIES)E TS| fdiMe Exo ZTUZPWME L =
o
O

OfoF gL|Ct g2z Cist

1)

H PIN = 7l &
1 - GND
2 + 5V
3 S Signal(PWM & &)
PIN 0|& 21 &
1 S Signal(PWM & &)
2 + 5V
3 - GND

O gz

otef A== N FX 20| R EAASLIC

%

) B Zes rsret —E itz HZ ofof L Ct

r
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int DigitalPin = 7;

void setup ()

{
pinMode (DigitalPin, OUTPUT);
Serial.begin (9600);

void loop ()
{
int i;
for (1 = 9; i <80; i++)
{
digitalWrite (DigitalPin, HIGH) ;
delay (1) ;
digitalWrite (DigitalPin, LOW) ;
delay (1) ;
}
delay(1000);
for (i = 0; 1 <100; i++)
{
digitalWrite (DigitalPin, HIGH) ;
delay (2) ;
digitalWrite (DigitalPin, LOW) ;
delay (2) ;

delay(1000);
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0 3%Z3 LED &
O BENQ

3Z2{ LEDE &2 Red, Green, Blue LED7| L{EE|O{Q/0 E Z2{ HDO0| 7t53t LEDEEY

i
LICt. & ZH2E BEHSH7| M= Red, Green, Blue A3 2tZF 87 ZE(PWM)O| EQ

gt
PIN = 7l &
1 - GND
2 B Blue Signal(PWM 7+s)
3 R Red Signal(PWM 7}&)
4 G Green Signal(PWM 7t5)

R G B &3 FAf OFE + LsL/L

rymm Arduind’

int RED= 6;

int GREEN= 7;

int BLUE= 5;

void setup ()

{
pinMode (RED, OUTPUT);
pinMode (GREEN, OUTPUT);

KIT PLUS 0| X| 27 /
78




Arduino 37 Sensor Kit (Ver 1.03)

}
void loop ()

digitalWrite
digitalWrite
digitalWrite
delay(1000);
digitalWrite
digitalWrite
digitalWrite
delay(1000);
digitalWrite
digitalWrite
digitalWrite
delay(1000);
digitalWrite
digitalWrite
digitalWrite
delay(1000);

pinMode (BLUE, OUTPUT);

(RED, HIGH);
(GREEN, LOW);
(BLUE, LOW);

(RED, LOW);
(GREEN, HIGH);
(BLUE, LOW);

(RED, LOW);
(GREEN, LOW);
(BLUE, HIGH);

(RED, HIGH);
(GREEN, HIGH);
(BLUE, HIGH);

O
1]
=
o
ro

fol

LED

J

tel(RED —> GREEN —> BLUE —> WHITE)
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0 3Z2 SMDLED &
O 2E/M8

3Zi8{ SMD LEDEEE Red, Green, Blue LED7} L& E|0{Q= ZEZHZ ESO| 753t LED
ZEYL|CE.  LED package= SMDE(Y L|Ct

PIN JE= I s

1 - GND

2 G Green Signal(PWM ¢} 2)
3 R Red Signal(PWM 2 &)
4 B Blue Signal(PWM 2/ &)

‘R G B M3 YA} O1F gL/t

Arduing”

int RED= 7;

int GREEN= 5;

int BLUE= 6;

void setup ()

{
pinMode (RED, OUTPUT);
pinMode (GREEN, OUTPUT);
pinMode (BLUE, OUTPUT);

}
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void loop ()

{
digitalWrite
digitalWrite
digitalWrite
delay(1000);
digitalWrite
digitalWrite
digitalWrite
delay(1000);
digitalWrite
digitalWrite
digitalWrite
delay(1000);
digitalWrite
digitalWrite
digitalWrite
delay(1000);

(RED, HIGH);
(GREEN, LOW);
(BLUE, LOW);

(RED, LOW);
(GREEN, HIGH);
(BLUE, LOW);

(RED, LOW);
(GREEN, LOW);
(BLUE, HIGH);

(RED, HIGH);
(GREEN, HIGH);
(BLUE, HIGH);

LED =2l(RED —> GREEN —> BLUE —> WHITE)
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0 2% LED 2 &

O BEHR

2Z2{ LEDEEL Red, Green LED7} L& E|0{Q= LEDEEQ L|CE

0|

o

I s

Red Signal(PWM 7}&)

Green Signal(PWM 7ts)

GND

Sy ammuaOT o
R e 1

E 8 1 b
=

L .

T N

int RED = 6;

int GREEN = 7;

void setup ()

{
pinMode (RED, OUTPUT);
pinMode (GREEN, OUTPUT);

void loop ()

{
digitalWrite (RED, HIGH);
digitalWrite (GREEN, LOW);

delay(1000);
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digitalWrite (RED, LOW);
digitalWrite (GREEN, HIGH);

delay(1000);
digitalWrite (RED, HIGH);
digitalWrite (GREEN, HIGH);

delay(1000);

9ol
—

Jok

O 21t

LED =2I(RED —> GREEN > YELLOW)
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0 2%Z2| 2" LED B E

O BEHR

2Z2| LEDEEE Red, Green LED7} LHE E|O{ Q!

I s

Red Signal(PWM & &)

Green Signal(PWM 2 2)

GND

fu ammueaQgr o
R e 1

E T
=

L .

T N

int RED = 6;

int GREEN = 7;

void setup ()

{
pinMode (RED, OUTPUT);
pinMode (GREEN, OUTPUT);

void loop ()

{
digitalWrite (RED, HIGH);
digitalWrite (GREEN, LOW);

delay(1000);
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digitalWrite (RED, LOW);
digitalWrite (GREEN, HIGH);

delay(1000);
digitalWrite (RED, HIGH);
digitalWrite (GREEN, HIGH);

delay(1000);

9ol
—

Jok

O 21t

LED =2l(RED —> GREEN —> YELLOW)
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O 2l=28% 2§
O 287lR
BEAQXZES EMAM SULHH RM((RF7IEN HHEBHe MM RS LT

SHYURlE Ue ARYSo| BN ofojk AZYS0| B MEHS RAISHCHE XH

(K210l AME[H = 749 2| AmB0| HF &[0 o= FxYLICL
ey 141 PIN o|& 7l s
1 DO Signal(CIX|E =3)
2 5V
3 G GND
4 A0 Signal OF'221 £4)

pymm Arduing’

int AnalogPin = AO;
int DigitalPin = 7;
int LedPin = 13;
int gvalue = 0;
void setup ()

pinMode (LedPin, OUTPUT);
pinMode (DigitalPin, INPUT);
Serial.begin (9600);
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}
void loop ()

gValue = analogRead(AnalogPin);

if (digitalRead (DigitalPin) ){
digitalWrite (LedPin, HIGH);
}else {
digitalWrite (LedPin, LOW);
}
Serial.print ("Sensor Value : ");
Serial.println (gValue, DEC);
delay(500);
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@ COM14 (Arduino/Genuino Una)

Sensor Yalue @ 1023
Sensor Yalue 1023
Sensor Yalue @ 31
Sensor Yalue @ 30
Sensor Yalue @ 31
Sensor Yalue @ 31
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int DigitalPin = 7;
int LedPin = 13;
int gvalue = 0;
void setup ()

pinMode (LedPin, OUTPUT);
pinMode (DigitalPin, INPUT);
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Serial.begin (9600);

}
void loop ()

gValue = digitalRead(DigitalPin);

if (gValue){

digitalWrite (LedPin, HIGH);
}else {

digitalWrite (LedPin, LOW);
}
Serial.print ("Sensor Value : ");
Serial.println (gValue, DEC);
delay(500);
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int sensorPin = 0;
double alpha = 0.75;
int period = 100;
double change = 0.0;
double minval = 9.0;
void setup ()
Serial.begin (9600);
void loop ()
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-~

static double oldValue = 0;
static double oldChange = 0;

int rawValue
double value

analogRead (sensorPin);
alpha * oldvalue + (1 - alpha) * rawValue;

Serial.print (rawValue);
Serial.print (",");
Serial.println (value);
oldvValue = value;

delay (period);
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vemm Arduing

int sensorPin = 0;
double alpha = 0.75;
int period = 100;

double change = 0.0;
double minval = 0.0;
void setup ()
{

Serial.begin (9600);
}

void loop ()

static double oldValue = 0;
static double oldChange = 0;

int rawValue = analogRead (sensorPin);
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Serial.print (rawValue);
Serial.print ( );
Serial.println (value);
oldvalue = value;

delay (period);
}

double value = alpha * oldvalue + (1 - alpha) * rawValue;
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PIN = 7l &
1 - GND

2 5V

3 S Signal (CIXIE &)

int DigitalPin = 7;
void setup ()

{

pinMode (DigitalPin, OUTPUT);
Serial.begin (9600);
}

void loop ()

digitalWrite (DigitalPin, HIGH);
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delay(1000);
digitalWrite (DigitalPin, LOW);
delay(1000);
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1 - GND

2 5V

3 S Signal (CIX|E £8)

Arduing”

int DigitalPin = 7;
int LedPin = 13;
int gvalue = 0;
void setup ()

pinMode (LedPin, OUTPUT);
pinMode (DigitalPin, INPUT);
Serial.begin (9600);
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}
void loop ()

gValue = digitalRead(DigitalPin);

if (gValue){

digitalWrite (LedPin, HIGH);
}else {

digitalWrite (LedPin, LOW);
}
Serial.print ("Sensor Value : ");
Serial.println (gValue, DEC);
delay(500);
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PIN E= 7l &

1 - GND

2 5V

3 S Signal (CIX|E £8)

int DigitalPin
int LedPin = 13;
int gvalue = 0;

void setup ()

75

pinMode (LedPin, OUTPUT);
pinMode (DigitalPin, INPUT);
Serial.begin (9600);

}
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void loop ()

{
gValue = digitalRead(DigitalPin);

if (gValue){
digitalWrite (LedPin, HIGH);
}else {
digitalWrite (LedPin, LOW);
}
Serial.print ("Sensor Value : ");
Serial.println (gValue, DEC);
// delay(500);

}
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5 GND | GND

int aPin = 5;
int bPin = 6;
int buttonPin = 7;
int temp;
int temprotation = 100;
int rotation = 100;
int gbutten_sts=0;
int getEncoderTurn()
{
static int oldA = 0,
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static int
int result
int newA = digitalRead(aPin);
int newB = digitalRead(bPin);
if (newA != oldA || newB != 0ldB){

if (loldA && newA){

result = -(oldB * 2 - 1);
}

}
oldA = newA;

0ldB = newB;
return result;

}
void setup()

oldB = 09;
:@;

pinMode(aPin, INPUT);

pinMode(bPin, INPUT);

pinMode (buttonPin, INPUT);
digitalWrite(buttonPin, HIGH); // pull up setting
Serial.begin(9600);

}
void loop()
int change = getEncoderTurn();
if(change != temp) {
rotation = rotation + change;
if(rotation != temprotation){
Serial.println(rotation);
}
temprotation = rotation;
}

temp = change;

if( !digitalRead(buttonPin) && gbutten_sts==0){
Serial.println("Detect Button!");
gbutten_sts=1;

Yelse{
gbutten_sts=0;

}

delay(1);
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int LedPinA = 6;
int LedPinB 4,
int ButtonPinA = 7;
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int ButtonPinB = 5;
int buttonStateA = 0;
int buttonStateB = 0;

int brightness = 0;
void setup ()

pinMode (LedPinA, OUTPUT);
pinMode (LedPinB, OUTPUT);
pinMode (ButtonPinA, INPUT);
pinMode (ButtonPinB, INPUT);
}
void loop ()
{
buttonStateA = digitalRead (ButtonPinA);
if (buttonStateA == HIGH && brightness != 255)

{
brightness++;
}
buttonStateB = digitalRead (ButtonPinB);
if (buttonStateB == HIGH && brightness != 0)

{

brightness--;
}
analogWrite (LedPinA, brightness);
analoghWrite (LedPinB, 255 - brightness);
delay (25);
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int DigitalPin = 7;
int LedPin = 13;
int gValue = 0;
void setup ()
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pinMode (LedPin, OUTPUT);
pinMode (DigitalPin, INPUT);
Serial.begin (9600);

}
void loop ()

gValue = digitalRead(DigitalPin);

if (gvalue){

digitalWrite (LedPin, HIGH);
}else {

digitalWrite (LedPin, LOW);
}
Serial.print ("Sensor Value : ");
Serial.println (gValue, DEC);
delay(500);
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gxmm Arduino”
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PIN 0| & I s

1 - GND

2 5V

3 S Signal(CIX|E £8)

int DigitalPin = 7;
int LedPin = 13;
int gvalue = 0;
void setup ()

pinMode (LedPin, OUTPUT);
pinMode (DigitalPin, INPUT);
Serial.begin (9600);
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}
void loop ()

gValue = digitalRead(DigitalPin);

if (gValue){

digitalWrite (LedPin, HIGH);
}else {

digitalWrite (LedPin, LOW);
}
Serial.print ("Sensor Value : ");
Serial.println (gValue, DEC);
delay(500);
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int AnalogPin = A@;
int DigitalPin = 7;
int LedPin = 13;
int gvalue = 0;
void setup ()

pinMode (LedPin, OUTPUT);

Serial.begin (9600);

}
void loop ()
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gValue = analogRead(AnalogPin);

if (gvalue>500) {

digitalWrite (LedPin, HIGH);
}else {

digitalWrite (LedPin, LOW);
}
Serial.print ("Sensor Value : ");
Serial.println (gValue, DEC);
delay(500);
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int DHT1lpin = 7;
unsigned char dat[5];
unsigned char read_DHT11 () {
unsigned char data;
for (int 1 = 0; i < 8; i ++) {
if (digitalRead (DHT11lpin) == LOW) {
while (digitalRead (DHT1lpin) == LOW);
delayMicroseconds (30);

if (digitalRead (DHT1llpin) == HIGH)
data |= (1 << (7-1));
while (digitalRead (DHT11pin) == HIGH);

}
}

return data;

}

void start_read () {
digitalWrite (DHT11pin, LOW);
delay (20);

digitalWrite (DHT11lpin, HIGH);
delayMicroseconds (49);

pinMode (DHT11lpin, INPUT);

while (digitalRead (DHT11lpin) == HIGH);
delayMicroseconds (89);

if (digitalRead (DHT11lpin) == LOW);
delayMicroseconds (80);

for (int i = 0; i < 4; i ++)
dat[i] = read_DHT11 ();

pinMode (DHT11lpin, OUTPUT);
digitalWrite (DHT11pin, HIGH);
}

void setup () {
Serial.begin (9600);
pinMode (DHT11pin, OUTPUT);
}

void loop () {
Serial.print ("start read!");
start_read ();
Serial.print ("humdity :");
Serial.print (dat [0], DEC);
Serial.print ('.");
Serial.print (dat [1], DEC);
Serial.print ("%, ");
Serial.print ("temperature :");
Serial.print (dat [2], DEC);
Serial.print ('.");
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Serial.print (dat [3], DEC);
Serial.println ('C");

delay (2000);
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int AnalogPin = A@;

int LedPin 13;
int gvalue = 0;
void setup ()

pinMode (LedPin, OUTPUT);

Serial.begin (9600);

}
void loop ()
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gValue = analogRead(AnalogPin);

if (gValue>500){

digitalWrite (LedPin, HIGH);
}else {

digitalWrite (LedPin, LOW);
}
Serial.print ("Sensor Value : ");
Serial.println (gValue, DEC);
delay(500);
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1

int DigitalPin = 7;
int LedPin = 13;
int gvalue = 0;
void setup ()

pinMode (LedPin, OUTPUT);
pinMode (DigitalPin, INPUT);
Serial.begin (9600);

}
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void loop ()

{
gValue = digitalRead(DigitalPin);

if (gvalue) {

digitalWrite (LedPin, HIGH);
}else {

digitalWrite (LedPin, LOW);
}
Serial.print ("Sensor Value : ");
Serial.println (gValue, DEC);
delay(500);
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OneWire / DallasTemperature 2i0|E2{2| &X 2

#include <OneWire.h>
#include <DallasTemperature.h>

#define ONE_WIRE_BUS 7

OneWire oneWire(ONE_WIRE_BUS);
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DallasTemperature sensors(&oneWire);

void setup(void)

{

Serial.begin(9600);
Serial.println("Dallas Temperature IC Control Library Demo");

sensors.begin();

}

void loop(void)

{

Serial.print(" Requesting temperatures...");
sensors.requestTemperatures();
Serial.println("DONE");

Serial.print("Temperature is: ");
Serial.print(sensors.getTempCByIndex(9));

delay(1000);
}
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Temperature is: 23.00 Requesting temperatures. . DONE !
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Temperature is: 22.44 Requesting temperatures. . DONE
Temperature is: 23.06 Requesting temperatures. .. DONE
Temperature is: 23,00 Requesting temperatures. . DONE
Temperature is: 23.00 Requesting temperatures. . DONE
Temperature is: 22.87 Requesting temperatures. .. DONE
Temperature is: 23.00 Requesting temperatures. .. DONE
Temperature 1s5: 23,00 Request ing temperatures. . DONE

Temperature is: 23.06 Reguesting temperatures. . DONE __I
Temperature is: 22.44 =
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int AnalogPin = A®;
int DigitalPin = 7;
int LedPin = 13;
int gValue = 0;
void setup ()

pinMode (LedPin, OUTPUT);

Serial.begin (9600);

}
void loop ()

gValue = analogRead(AnalogPin);

if (gvalue>500) {

digitalWrite (LedPin, HIGH);
}else {

digitalWrite (LedPin, LOW);
}
Serial.print ("Sensor Value : ");
Serial.println (gValue, DEC);
delay(500);
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#include <IRremote.h>
IRsend irsend;
void setup ()

Serial.begin (9600);

}
void loop () {
for (int 1 = 0; i <50 ; i++) {
irsend.sendSony(0xa%9, 12);
delay (40);

KIT PLUS

HO[X| 70 /
78




Arduino 37 Sensor Kit (Ver 1.03)

Lo|

HO[X| 71/

78

KIT PLUS




Arduino 37 Sensor Kit (Ver 1.03)

M 44 BE

O 2872
REQIMANRES HolMg +48 & Ut BEYLUC. RYAM SHRES A
SX2 oIS & AL,

PIN 0| & 7l &
1 S Signal(CIX|E £8)
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#include <IRremote.h>

int DigitalPin = 7;

IRrecv irrecv (DigitalPin);
decode_results results;
void setup ()

Serial.begin (9600);
irrecv.enableIRIn ();

void loop () {
if (irrecv.decode (&results)) {

Serial.println (results.value,

HEX) ;
irrecv.resume ();
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O =34M 28

O BEHR

& d4A g + Az AMZsgyot dAM W 2= MSS
YA 22 =S80l 2o 5o HHO| &= A2 YLCh

PIN = 7l &
1 - GND

2 5v

3 S Signal(CIX|2 £&)

TX . N
rx@E Arduino

int DigitalPin = 7;
int LedPin = 13;
int gValue = 0;
void setup ()

pinMode (LedPin, OUTPUT);
pinMode (DigitalPin, INPUT);
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Serial.begin (9600);

}
void loop ()

gValue = digitalRead(DigitalPin);

if (gValue){
digitalWrite (LedPin, HIGH);
}else {
digitalWrite (LedPin, LOW);
Serial.println ("Detect TAP");

delay(1000);
}
}
O Al
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PIN of= 1 &

1 GND

2 5V

3 S Signal(CIX| & £8)

int DigitalPin =7;
int Led = 13;
int gValue =
void setup()

9;

Serial.begin (9600);
pinMode(Led, OUTPUT);
pinMode(DigitalPin, INPUT);
}
void loop()

gValue=digitalRead(DigitalPin);
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if(gvValue == HIGH)
{
digitalWrite(Led,HIGH);
}
else
{
digitalWrite(Led,LOW);
}
Serial.print ("Sensor Value :
Serial.println (gValue, DEC);
delay(500);
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https://www.arduino.cc/en/Main/Education

https://arduinomodules.info/category/switches-input/

http://fritzing.org/download/
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