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Abstract

This project was created to sort bottles automatically. By specifying 3 types of
bottles which are plastic bottles, glass bottles and cans To help facilitate the
separation of the bottles and then recycle the extracted bottles as needed. The
organizer has studied the use of the Arduino program to control the operation of the
sorting bottles according to the specified category. Studied the microcontroller system
operation Control system And how to use the Arduino program The operating system
is divided into 2 parts, namely the metal detection sensor section And weight sensor
and then send data to the sensor receiver Arduino And the sensor will detect the
object all the time in the empty bottle compartment

The results showed that the operation of the automatic bottle sorter system
When throwing the bottle through the sensor compartment. The performance of the
Arduino program that has been written to define the classification of the bottles. Have

the percentage of work as specified by 90% and the error percentage of 10%

(Total 73 Pages)
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2.1 Wsunsunwenel

2.2 Arduino IDE
2.3 vasne1ngly

2.4 Servo
2.5 sensor
2.6 load cell
2.738 LCD

2.1 Wsunsunwiengely
TUsunsun1®1ved Arduino 9¢ldin1w Cr+ Fadugunuuvesisunsunussynd
=~ o % Y ya o ow = 44' =~ ]
wuunilanilassasievesiiniulaesidlndifgafuiun@uinsgu (ANSI-C) Bus Lieaus
Iafin1susuusuuluma@euldsunsuuisdniifaiieulyain ANSIC lantias iiadiean
AugentunMsly Tsunsuuasligdeulusunsuanansaloulusunsuladewasazain
UINTUNTINITWEUNIITAIY BUUNIATFINYBY ANSI-C d1mFunisifsulusunsuves
Arduino tuagldnien Cr+ Fudugluuumwlssgnauuunile Adlassadanisinnuves
FMwlagsmeaefuA B @IRNsg N (ANSI-O) 199 WU wesdlainisusuuseiveanany
gagntunisldauas ivelvdldaiunsaldnueulysunsuladg wazazninuinningey
= pui & a v a .
A1 wuun1asgIu nenssddduanuduaiuailunisi@eoulusunsueed Arduino 151
ansaldmdsiigg Mdumdsunnsgiuves ANSIC ihanlglunisidoulusunsulaviud Tag
a Yo & 1 P ~ 3 &
sUBUUMSWBULUSWNTY Wagn1sidmdssingg Inelaseasnanisifioulusunsuved Arduino tu
v/ ¥ & v o ] [ 1 1 2/ d' ¥ = o o
N9 Wsunsuazsesusznaulumeilaidudnuiuwinlants usegetssnandoedifladu 91uim
2 flandu Ao Setup() wagLoop() IASIAIINUFINVINIFNLTAY Arduino tuszUsenauly
pae 3 diuluge Mmedu As
1. Header ludhuilazinselifiila disesimualiludiduiuvesdusunsudsau
w94 Header laun d@uiilu Compiler Directive #1939 saulufsdiuvesnisuszniadands
wazA1Asninngg Naglalulusinsudionuds #include Adan1w9e9 Arduino agluAum
Inlanszyliluy wnsomuny <> ndsAds #include a1nsunUs Directory Aiulug Library
Yo4lU5N3U Arduino 13 Fauueuinaues Header aetiusaulufsmdsduilausenis



@51962UU5 (Variable Declaration) LagA1Asl (Constant Declaration) SauvIAeAUA19 9
(Function Declaration) se@ening 2.1 Teundimdums

File Edit Sketch Tools Help

ReplacexY §

2
4
]
6

$include <Joy=stick.h>

#include <AxisJoystick.h>
#include <XYReplacerJoystick.h>
#define SW_PIN 5

#define VRX PIN Al

#define VRY PIN A2

AW 2.1 Header TUsunsy
31 : https://poundxi.com/

2. setup ludwiduilsidudsrundesimualiiilunng Wswnsy fawdinlunwdeu
mdslae Wlusguinnadudnn § Aladudinunvesunvesilandu Tneflenduiagldy
dmsuussyinds ludnmsesnilusunsuvihnuiiessouienausuiuinmuuedlusunsy
ASILTAITY Felaun AELABIRUNIT Setup AINITYINIUANNY LW AsArUanEnin STy
34D Pin Mode wazn1siImunal Baud rate dmiuldaiunesndoaisoynsu 1udu

v a Iz . & Y o v A & 1 1 o o v
niivesflendu setup() Tu Arduino fie Tdvimthiidudiuveslusunsudesdmiuldussy
Mdssineg NlddmsuimuanIsiueesssuy vse mMnusauautainsvinuliiuaunsal

' 2 o O = % v ) & o X o = =
#1199 Fardimuanussgblinnglaflsndures Setup() U NS eNTuUNYILNEITOURE?
I a v o o o aa Iz ! (Y A
AomausHAUNITINWTaslUsunTY Tnedddenussaliluilandudiu fdunmi 2.2

File Edit Sketch Tools Help

Replacexy §

11 |wvoid setup() {
12 Serial.begin (9600) ;

13

14 original = new AxisJoystick (5W_PIN, VEX PIN, VRY_ PIN);
15 xyReplacer = new XYReplacerdoystick(original):;
16|}

i 2.2 Setup TWsunsy
41 : https://poundxi.com/
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3. loop LWudnilsAtutaduiideaimuelyiilunn g Wsknsndudeafuiuilaidu
setup() tnefleitu loop() 5%1%ﬁqﬁflé’qﬁéfaqmﬂﬁ?ﬂﬂﬁLLﬂimﬁw]uLmeﬁaU%ﬂq Aulull
¥ GefnUTsuifeuiusuuuures ANSI-C dwilfifie flerfdu main() tues nihilvesiladdy
loop() T Arduino Asldvimihiiduduvestusunsundn dmsuldussaddanununim
ya1usinag ves 18 TUsunsu AFeanislilusunsuvieu Tasdsiussgliluitaddutiasgn
Bentunviaugng fu auddusasdouluiirnuels

File Edit Sketch Tools Help

ReplaceXxy §

18 void loop() {

19 Serial.print("original: " + moveTitle (original->multipleRead(})):

20 Serial.println(" | replace XY¥: " + moveTitle (xyReplacer->multipleBRead(}))s
21 delay (500) :

22}

A 2.3 Loop TUsunsy
31 : https://poundsxi.com/

2.2 Arduino IDE
Arduino IDE Aaldswasudinsuladeuluswnsy, aaulng wazdwlnanluswnsuas
vasn Arduino savesasidug find1eiiu 1y NodeMCU e WeMos D1 18y
38n1519911 Arduino IDE
Funeudt 1 1WalUsunsa Arduino IDE Fuan fanwdi 2.4

&8 sketch_mar2a | Arduino 1.8.7
File Edit Sketch Tools Help

sketch_mar0Za

I’!Cid secup () {
S/ put your setup code here, to Iun onNce:

}

void loop () {
S/ put yvour main code here, to run repeatedly:

AW 2.4 1 UaTUsunsa Arduino IDE
w1 : https://poundxi.com/
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TupauN 2 @319 Sketch il lngadniiiuy File > New #a019#l 2.5

2 shetch_masls | Arduing 147
File Edit Sketch Tocls Help

Mew CtrieN

Open... Ctri= 0

Oipen Recent ¥
Sbetchbook ¥

Examples 3| hETE, |
Clese Cirl= W

Save Cird=5

Seve A, CirlefRagss
bere, ©o run repeatedly:

Page Sebup  Cird=Shift+ P
Print Cird=P

Peeferences  Cirls Comma

Chuit Ctrie

AWl 2.5 a5 Sketch Tl
31 @ https://poundsxi.com

Jupouh 3 Weulusunsuasluassiundenig Fesn1sidsulusinsud sy Arduino 2
Usznaulumeilandu void setup tag #eieu void loop 4NN 2.6

sketch_julo1c|Arduine 1.8.5

sketch_julllc§

void setup() {
pinMode (LED BUILTIN, COUTPLT);
}

voild loop() {
digitalwrite (LED BUILTIN, HIGH);
delay (1000);
digitalWrite(LED BUILTIN, LOW);
delay (1000);

}

AW 2.6 1TeulUsunsy
41 : https://poundxi.com
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unauil 4 Wodeullsunsuasaualiduiinfulilaeadniiuwy File > Save 90t

EANUIRN VUL IS WADNINZTUAN AN Y wazfsTe Sketch AIAWA 2.7

ee

¢ 2

* sketch_juloic| Arduino 1.8.5

e Savesketch Folder as...

Name: [Blink| l

Savein folder: | ¢ || poundxi | Arduino | Create Folder

Places Mame 4 | Sjze | Modified

Q. search i libraries dund
& Recently Used

poundxi

[ Desktop

EL File System

£l 320 GBVolume

£ 38 GB Volume

Bl fFirefox-addons

0] Documents -

| @cancel || Esave N

A 2.7 nstuiinlusunsy
31 : https://poundxi.com



Tupeun 5 AanUudnlvan ¥seazAinilay Sketch > Upload fannil 2.8

e Blink|Arduino 1.8.5
File Fdit sk

Upload

void setup() {
pinMode (LED BUILTIM, OUTPUT):
}

void Toop() f
digitalWrite (LED_BUILTIN, HIGH);
delay(1000);
digitalWrite (LED BUILTIN, LOW);
delay (1000);

b

AN 2.8 MsoNLanlusHNSUAIUaSH
31 : https://poundxi.com

H ~ a o v va ' 1Y) Ny
Funauil 6 winleulusunsugnaes warlilalidamsznininisdnivan azlidennu

£ . v [ a Y A
YU Done upLoadmg LLazﬁ]zmamwmwmumu%mmmn6] ANATINN 2.9

e Blink|Arduino 1.
File Ed

Blink
void setup() {

pinMode (LED_BUILTIN, OUTPUT):
h

void loop() {
digitalwrite (LED_BUILTIN, HIGH):
delay (1000)
digitalWrite (LED BUILTIN. LOW):
delay (1000) ;

es. Maximum 1s 2

a (Y s < :
AN 2.9 ﬂ’]i@WIMﬁﬂU@ﬁﬂLﬁﬁ‘ﬂﬁu
31 : https://poundxi.com
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A 2.10 UasA Arduino Uno R3
U : https://sites.google.com/site/karanwinatktech/unit1

o 1 I a a = ] = & s X | Ql' =~

A131 Uno 1un1w18a1d Gewdadamiaduuesa Arduino sulsnieanuiilvuia
Uszana 68.6x53.4 mm 1duvesaunsgiundenldnuuiniign iesainidueuiaiimng
o [ a v o [% . = - VoA v 1% ' s . oA
dmsunssusuiseus Arduino wagdl Shields Ttdenldanulauinnituesa Arduino sudug
] ' ¢ . v Y 44' & ] ]
Meanuuuntanizunnd neuasa Arduino Uno lafimsiauiisasun daus R2 R3 uaviu
goafiudeutvledduiuy SMD

T
L -

I %
¥

X axums” ARDUINO

L
3 Sl ™2 b LI

POWER

AWl 2.11 vasa Arduino Uno R2
9 : https://sites.google.com/site/karanwinatktech/unit1


https://sites.google.com/site/karanwinatktech/unit1
https://sites.google.com/site/karanwinatktech/unit1
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MADE W
INITALY oo —

M "
i y (@O Lm0
ae

X M
X axsm  ARDUINO

. e
N e L L)

y W3
-

m‘wﬁ 2.12 U859 Arduino Uno SMD

fiun : https://sites.google.com/site/karanwinatktech/unitl

UayadNNIY
ledlulasmeulnsiaes ATmega328
Trusenuluin 5V
soesunsTeusaTulii Fuuzd) 7= 12v
soe5uNsTraussiulnd (7i5ain) 6 — 20V

Wo3A Digital IO

14 wase (I 6 wosn PWM output)

Wasm Analog Input 6 WO
nszualniidnelaluuraz nese 40mA
nszualniidnglalunesn 3.3V 50mA

fudlUsunsunel 32KB fuilusunsy, 5008 14lae Booloader
Nufusu 2KB

Nuitvtheausians (EEPROM) 1KB

Adesasa 16MHz

YUIR 68.6x53.4 mm

Yt 25 N3


https://sites.google.com/site/karanwinatktech/unit1
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2.4 Servo

A 2.13 MG995 Servo Motor 0-180 3¢
31 : https://www.myarduino.net/

MG995 Tower Pro MG995 DIGI Hi-Speed Servo
Servo usadnguioadulavzudanse usalngads 12 Kg viyu 0-18009A1

Specification

Dimension : 40mm X 19mm x 43mm

Weight : 55¢

Operating Speed : 0.17sec / 60 degrees (4.8V no load)
Operating Speed : 0.13sec / 60 degrees (6.0V no load)
Stall Torque : 9 kg-cm (180.5 oz-in) at 4.8V

Stall Torque : 12 kg-cm (208.3 oz-in) at 6V

Operation Voltage : 4.8 - 7.2Volts

Gear Type: All Metal Gears

Original box: NO

Color: Black

Connector Wire: Heavy Duty, 11.81" (300mm)


https://www.myarduino.net/

f29819N15 1Y
e Servo -> Arduino
« awdtaa > GND
o EWELAY >5V
o @ddU -> Pin9

fnagngcode
e #include <Servo.h>
e Servo myservo;

e void setup()

o {
e myservo.attach(9),
e 1}
e void loop()
o { myservo.write(0);
. delay(1000);
. myservo.write(90);
. delay(1000);
. myservo.write(180);
. delay(1000);
e 1}
2.5 sensor

AN 2.14 [wuweinsadulangszey 8mm Inductive proximity switch sensor

fian : https://www.arduinothai.com/


https://www.arduinothai.com/
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WwuwesnsaTulanesyer 8 mm Inductive proximity switch sensor LUuuLges
aydulavgliluszozaaan 8 mm eanmnsansndulaveld axdllil LED Aunauansd
mundauwes anewinmiy 1 dmsiaduldnelanylu LED Avglifiaesinmdu 0
wuwasiluila PNP anelvlen 1.2 wns

Specification
Switch Appearance Type : Cylinder Type
Theory : Capacitance Sensor;
Output Type : NO(Normal Open);
Diameter of Head : 18mm;
Detecting Distance : 8mm
Detecting Object : Metal or Nonmetal Material;
Supply Voltage : DC 6-36V,
Current Output : 300mA;
Response Frequency : 100Hz
Size : 7.5 x 1.8cm (L*Max. Dia);
Material : Plastic, Alloy

A5H0 LT
A1USU - GND

(%

#nmna - VCC lnlides 5-36V
dr1 - OUTPUT aedayeyed

2.6 load cell

Tnanuad Load Cell Aogunsaidlilunsasuanusideiminiinsgidedalvan
waa Wudygramialiin ‘VI’NLi’]mmﬁﬂﬁﬁﬁﬁg@?N%’]ﬂWﬁ’]‘ﬂﬂﬁ]"1EJLGEJJWR]’EJLLﬁGNNa Display
wansAduiminuseussiinseiileuiiulg Load cell @¥19197n Strain Gauge Ani3es
299513V UU09399539dlAUU3AY (Wheatstone Bridge) d4An output aanududayayio
19t Load cell mmsmmlﬂﬂﬁsqﬂﬁﬁﬂLﬂ%"aﬂﬁfi’qmﬂuqmaWﬂssuiﬁ (Tausenm

Compression) #38 linaaaudan (Iawseds Tensile) ladneae
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/e

ARDUINO

m‘w'?i 2.15 Load cell

i : https://www.factomart.com/th/load-cell-what-is-it.html

nanmMIvinuvasInanias

anwad fo wuwesiaiuisauvasdusing vieusens Irdudyaamngluiled
Tnsnsiasundasianafumun wsane %ie ussis Inanwadgnihluldlugpaivnssu
wanuaneUszaan tiud msFadmin nsvadeuLsInATeLMY M sadeuALLT s
Y9ITUITY NINAEEUNTENTUTLIL (Press fit) WdmSuaumedutan Tans naeulany
Fudusasud Ianssulesn nageuasunin nedeulias Inaswaduuuamsuna (Strain
Gauge Load cell ) ndnnsvedlnanisadussinniane wedtiminuinseviiauaien
(Strain ) sxwdsuduanudumumsiitludndnlnensaiunsefiunnserhusnfudaines

Tanainanuwesan 4 ¢


https://www.factomart.com/th/load-cell-what-is-it.html
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+10V

IISONMA IISOAD

-Output +Output

ISOAL ISONA

Ground

A 2.16 Mstalaginasdunusd
fian https://www.factomart.com/th/load-cell-what-is-it.html
ns¥alneinafaiumuiday deuredndefuieldulausaiinssifuivesiull
azdunsing visusaidsdyaineonunduusaiulni Tnefussiulnihasinedu
MV vineauindigne wsadu 10 VAU Load cell 7if Spec 2 mv/V # Full load asii
Sémidn Full Load 1Ju 100 Alan$y deduslefiusenszsinde Load cell fivmin 100

Alansu dyanaiazlanaglawindu 20 mv

A5n151997U Load Cell iu HX711 Amplifier Module

AW 2.17 Load cell
31 : https://www.thaieasyelec.com/


https://www.factomart.com/th/load-cell-what-is-it.html
https://www.thaieasyelec.com/
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Load Cell #o Sensor dw¥unsraiainiinusansgyimsnanieusinames Load 7
fiosn1snaruan neld Strain Gauge unnssluudinniifinisiudsunlasgunsswos Load
Cell ilaflusaannszyinius Load Cell agvilif Strain Gauge Aneglutiiiniiinisiuae
U543 8 9130 nad shlsirianaiunuiif Strain Gauge Wavuly

No Load Load

Strain Gauge @ ‘
| Tension

= Compression

Compression

A 2.18 Load cell dwsunsaaiatmiin
A : https://www.thaieasyelec.com/

mmgﬂmw‘iuﬁ;mﬁ Strain Gauge lAsuLsInNA (Compression) a¥il# Strain Gauge %9
FL1miuY LLaﬂuﬁ;mﬁiﬁ%’mLiﬁﬂ (tension) A¥i1l4i strain gauge gniinaaniwinlviA1AIY
F1unIuves Strain Gauge LWAsuLUATLU Strain Gauge W 4 é’aﬁasﬁjuu Load Cell wuu
Straight Bar azgnsivagnieiuludnuaeveiiaas Wheatstone Bridge

Compression —l Tension

—___V' |_‘+ 3 ‘ =
—_ " \\ TeriEton & Compression s

i

i

AT 2.19 Wheatstone Bridge
a1 : https://www.thaieasyelec.com/


https://www.thaieasyelec.com/
https://www.thaieasyelec.com/

33130uda Load Cell waz HX711 1A Arduino

A 2.20 F5iTousle Load Cell way HX711 Wiy Arduino
U : https://www.thaieasyelec.com/

Load Cell HX711(China) HX711(SparkFun)
RED E+ RED/E+

BLACK E- BLK/E-

WHITE A- WHT/A-

GREEN A+ GRN/A+

AWl 2.21 v1gunTel HX711
41 : https://www.thaieasyelec.com/

75 Calibrate Load Cell
3 Calibrate Wus131TwazFodl Load w3e thninfilsmsnueieguds wievinas

Calibrate lngvaludinagldguinminanasgiuiierinis Calibrate

AW 2.22 Fuivtinunsguiveitnis Calibrate
31 : https://www.thaieasyelec.com/

18


https://www.thaieasyelec.com/
https://www.thaieasyelec.com/
https://www.thaieasyelec.com/
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widnsulilaist uazesnazvanedludosuiousiiausolifwessouadisi
woaznswiminunlivnassiould Wy tuddn 1 ans Stmdnwiniu 1 Alandy Tunns
VPasdits I nvInvue 1.5 nsitlnenuriosmainumaass F91nnnstadeiededs
Fmuihvadadhvinyssana 1.56x Alanu

AWl 2.23 vamudierinis Calibrate
31 : https://www.thaieasyelec.com/

Sunmaes Calibrate

>> find Load Cell Whfuusiudisaimin

>> WWouse Load Cell waz HX711 Wfuuesa Arduino

>> Download Library d@wsultifiu HX711 >> https://sithub.com/bogde/HX711

>> finda Library HX711 15U Arduino IDE (Copy Folder Library HX711 aslu Folder
libraries ﬁag”lu Folder 484 Arduino IDE)

>> Download Code Auto Calibrate >> File WU (Arduino_Auto_Cal)

>> 1Un Arduino IDE ag 1Ua File Arduino_Auto Calino uan

>> ufaTlufauds real weight Tidurnimiinases load flarldthun Calibrate (mie
Fu Alanty) luiidaerminvesiad 1.5 ans dminuszana 1.56 Alandu

t offset=0;
_____ at calibration factor = 1;
:2|:‘;:at real weight = 1.560;//kg |

[
10
|

awdi 2.24 enmfoninvami
31 : https://www.thaieasyelec.com/


https://www.thaieasyelec.com/
https://github.com/bogde/HX711
https://www.thaieasyelec.com/downloads/product-reviews/how-to-use-load-cell-and-hx711-amplifier-module/Code%20HX711%20and%20Loadcell.rar
https://www.thaieasyelec.com/

>> TUsunsu Arduino Auto Cal asluds board Arduino

Arduino_Auto_Cal

130 calibration_factor += 1:
131 flag_stable=0;

A 2.25 TUsunsa Arduino Auto Cal a3lugis board Arduino
31 : https://www.thaieasyelec.com/

>> L UAntmg Serial Monitor 4430

File Edit Sketch Tools Help

Arduino_Auto_Cal

130 calibration factor += 1;
131 flag_stable=0;

A 2.26 1Un e Serial Monitor Jusn
31 : https://www.thaieasyelec.com/

>> #9A1 Baud rate 1 115200

Ruto Calibrate Program
Send 'a' to Find Zerc Factor (Please Remove all weight from scale)
Send 'b' to Find Calibration Factor (Flease insert know the weight on the scales)

Send 'c' Show weight on the scales

Autoscroll a 115200 baud +

AW 2.27 e Baud rate 18y 115200
31 : https://www.thaieasyelec.com/

20


https://www.thaieasyelec.com/
https://www.thaieasyelec.com/
https://www.thaieasyelec.com/
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>> 1hdsveanegeeendnuaudaimin

AWH 2.28 WFEweneg1veanINLEUTIdmn

fian ; https://www.thaieasyelec.com/

>> @97 ‘a’ luiilenien zero

ol COMST ino/Genui ) =

4

Auto Calibrate Frogram

Send 'a' to Find Zero Factor (Please Remove all weight from scale)

Send 'b' to Find Calibration Factor (Please insert know the weight on the scales)
Send 'c' Show weight on the scales

Autoscroll :No line ending :115200 baud

Al 2.29 1 6 ‘@’ WU iilevnen zero
31 : https://www.thaieasyelec.com/


https://www.thaieasyelec.com/
https://www.thaieasyelec.com/
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>> sodnAslUTUNINILUARAIAN Zero Factor sanubisnantuiindriiontildan (unis
VAABILAD 8535481)

Auto Calibrate Program
Send "a" to Find Zero Factor (Please Remove all weight from scale)

Send 'b' to Find Calibration Factor (Flease insert know the weight on the scales)
Send "c' Show weight on the scales

Find Zero Factor

Please wait .....

Zero factor: 8535481

AH 2.30 A1 Zero Factor 8anunhi Miksnanvuiine e lalgeanu

fian : https://www.thaieasyelec.com/

>> UnipgAnsuAdmEnNkuouI@su LI uTsmTn (Wmtihvesingildadluduys

real_weight Tu Arduino Auto_Cal.ino)

o1 1o i be | fo

M 2.31 d1ingi nsuAnhvrniidueuineauiEugedmiln
31 : https://www.thaieasyelec.com/


https://www.thaieasyelec.com/
https://www.thaieasyelec.com/

>> @987 ‘b’ TutieniAn calibration factor

=5 COMST (Arduino/G ) =

b —

2uto Calibrate Frogram

Send "a" toc Find Zerc Factor (Please Remove all weight from scale)

Send "b" to Find Calibration Factor (Please insert know the weight on the scales)
Send "c' Show weight on the scales

Find Zero Factor

Please walt .....
Zero factor: 2655077

A 2.32 41 6 ‘b’ T ilewen calibration factor
31 : https://www.thaieasyelec.com/

1560 , 1563
Reading: 1.56 kg calibration factor: 34773.00

1560 , 1564

Reading: 1.56 kg calibration_factor: 34774.00

1560 , 15&2

Reading: 1.56 kg calibraticn factor: 34775.00

1560 , 1581

Reading: 1.56 kg calibration factor: 34776.00

1560 , 1561

Reading: 1.56 kg calibration factor: 34777.00

1560 , 1582

Reading: 1.56 kg calibraticn factor: 34778.00

1560 , 1561

Reading: 1.56 kg calibration factor: 34779.00

1560 , 1560

Calibration Factor is = 34778.00 E

—

N | »
,'Ncgﬁne ending 3 115200 baud

VW W = e =

<« | Il

Autoscroll

AN 2.33 A1 calibration factor lodsa Tmsiantuiinaniienldlgau
31 : https://www.thaieasyelec.com/

23

>> 592UlUsHNTNANN5ONIAN calibration factor ladtsalmsiantuinatientildau (u
A15VAaBIlAD 34779.00)


https://www.thaieasyelec.com/
https://www.thaieasyelec.com/

>> @987 ‘¢’ Tuienaasseruaimtinlagly Zero Factor wag calibration factor ilg

1
TUILATURIAIAN
%) COMS7 (Arduino/G ) - =
c 4{ Send |
=
1560 , 1563 i
Reading: 1.56 kg calibration factor: 34773.00
1560 , 1564
Reading: 1.56 kg calibration factor: 34774.00
1560 , 1362
Reading: 1.56 kg calibration factor: 34775.00
1560 , 1561
Reading: 1.56 kg calibration factor: 34776.00
1560 , 1561
Reading: 1.56 kg calibration factor: 34777.00
1560 , 1562
Reading: 1.56 kg calibration factor: 34778.00
1560 , 1561
Reading: 1.56 kg calibration factor: 34775.00
1560 , 1560

Calibration Factor is = 34779.00

E

-

4]

1

Autoscroll

| »
:No lime ending v] 115200 baud

24

AW 2.34 @9 61 ‘¢ U WilaneaaseanuAiininlagly Zero Factor wa calibration factor
PAUTHNTUAIANLN

>> NANITNAADIDIUAT

fian : https://www.thaieasyelec.com/

E

=

LU

| »

=b.

[No line ending | | 115200 baud + |

2NN 2.35 NANSNAABIBIUAN

41 : https://www.thaieasyelec.com/


https://www.thaieasyelec.com/
https://www.thaieasyelec.com/

f19819 N15UNAN Zero Factor wag calibration factor Tuldau
>> l1ianAa9813 Code >> File huu (ex_loadcell)
>> 91NA19819584 35 Calibrate Load Cell ¥MiLsms1UAN Zero Factor wag calibration

factor

>> T511L81#1 Zero Factor wag calibration factor dnbalusakUswnuvaLiy

1
2
3
4
5

-
ex_loadcell | Arduing

#include

float ca
#define
#define

gx_loadcell &

"HX711l.h"

libration factor =34773.00;
zero_factor 2535481
DOUT A3

#define CLE A2

7 #define

DEC_BOINT 2

m

25

AWH 2.36 17511L81A0 Zero Factor wag calibration factor dnl@lusakUswnuvaau

fian : https://www.thaieasyelec.com/

>> VInaae Run Program Taedsuanti (1.56 Ke)

Y O TEIEIE

A 2.37 NAasa Run Program Taedawanti (1.56 Kg)

fian : https://www.thaieasyelec.com/


https://www.thaieasyelec.com/downloads/product-reviews/how-to-use-load-cell-and-hx711-amplifier-module/Code%20HX711%20and%20Loadcell.rar
https://www.thaieasyelec.com/
https://www.thaieasyelec.com/
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& —_— v - - W W . b |
COMS7 (Arduino/Genuino Una) = | B | -

e 3
Reading: 1

Reading: 1

Reading: 1

Reading: 1

Reading: 1

Reading: 1

Reading: 1

Eeading: 1.5& kg

Reading: 1.5& kg

Reading: 1

Reading: 1

Reading: 1

Reading: 1

Reading: 1

Reading: 1

Reading: 1

Reading: 1.5& kg | 5
Reading: &

[¥] Autoscroll No line ending v: :115200 baud v:

m‘wﬁ 2.38 Waneaed Run Program Ima%ﬁ%ﬁ@ﬁﬂ (1.56 Kg)

fiann https://www.thaieasyelec.com/

2.739 LCD

A1 LCD gounand1in Liquid Crystal Display Jaduasiivhunainwanasaneavan
v A v v a 1 1 A ‘:l' a | k 1 d‘ = ! 124

ann1sAeRUnAIeazillndesainmsenisendt Backlight agilelinsudeenseualniin
TUnszfuindniaziilindnlusmasviliuasfitnant Backlight wansuuiuuminvediu
& Al o A O vy ANaa ! y) = = a oA a A o o g v A
dunlaundnUanuld azddnuanaiusniudvesnanaianea 1wy J1987 wie W vinlille

N =3 LYY v A o v o & v a1 (Y] I [
NosluNefvznuAUfmlsdodvrana nuiuiumnd sda199 Auae LCD azuuadu 2 wuy
Intgymudnuaz N SUaRINARST

1. Character LCD \Juasiuansnatduionusnudoanuunesi 1oy 98 LCD aun
16x2 viunedsly 1 una ddwnusldald 16 /1 wagiinamun 2 ussvinlwldeuaiu 20x4 g
el 1w dsonwsldla 20 @ wazdviswun 2 ussvin

2. Graphic LCD \Juasfiausariinualidnagliudaz gauundiseiuiainseUass
waseanil vhlielausaasisguiuanvuntnaelansssyrunas seyludnyaeuaduau
30 (Pixels) Tusazuud 19U 128x64 angf907NT1UIUANLLUILDY 128 90 Lazilan
AULLIAT 64 90

Tuunauiiaznanis Character LCD Wigsagnafen iesanldoulade uagould
nululusiapmgluinnninasunisitensienuas Character LCD


https://www.thaieasyelec.com/
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MLdeurevziinei 2 wuu o

o MstdeusanuuILIY - Wunsdouress LCD Watuuasa Arduino lnenss Tnsay
wiafunisiieuseuuy 4 On waznisidousouuu 8 On lu Arduino asdsudouse
v 4 90 iesanldanslunsdeudetosnin

« M3Beudeuuvaynsy - Wumadeseduae LCD dnlugauvasguuuunmsidousedy
30 LCD a1nuuvvwunndunisideudewuuduiildaietosnin 1y nsldluga 12C
Serial Interface %Lﬂumsﬁ'ﬂu@aL%am%’ﬂﬁ'ué‘ma LCD udlduasa Arduino iWeuse
fuvesalugarulusinaea 12C vlildanedies 4 iduivinlintiveuansnadeny
Ageanulea

M3deusieuuvaynsa (LCD 120)

Madenseuuuaynsy aldauliga 12C Serial Interface Board Module 11i¥ousie
58130 Arduino U398 LCD

wasideusoandulunuguil (nadldvesniudu asdosio SDA 1 Ad wag SCL 1
flu A5)

Oll 209L D1

(7| www.ioxhop.com

AN 2.39 Msiwewsialuuaunsy gl¥auluga 12C Serial Interface Board
Module ¥ 1@aus5¥MINe Arduino fiude LCD
31 ¢ https://www.ioxhop.com/


https://www.ioxhop.com/product/105/iic-i2c-serial-interface-board-module-port-for-arduino-1602lcd-display
https://www.ioxhop.com/product/105/iic-i2c-serial-interface-board-module-port-for-arduino-1602lcd-display
https://www.ioxhop.com/product/105/iic-i2c-serial-interface-board-module-port-for-arduino-1602lcd-display
https://www.ioxhop.com/

uni 3
YUADULALITATUIIU

mMsdailasing Ledesdnuenvandnluii@ Ineldlsunsu Arduino Tnensamuay 1
welun1saruAunIsAnLenIn Nl waziia Inen1addaviladndidunisaniiunis
patunouLayIENSRsil
3.1 dumssniiua

3.2 MIVNUTBLATBIAALINYINSHILTR

3.3 fupounsUszneuTuny

3.1 YUADWNITANRUNUY

1NNITANYIN B TNLIVBIAIUNTOTHUMN UL AR ITUR DULAZITNSATUIIUAN 9

LAY

AnwvoyaimiygIves

WuukunImnsYInaulasanng 3.1

Y

9ONUUUTINU 2 U

4‘ o a
AN 3.1 LHUNITANUUIU



l

ONLUUNSAWIS

l

v 6
ANNgUNITQ

v

l

DONLUUTBNAWIS

|

WWeulUshN UL anALS

Wil

a%’w%umummﬁaamwu

€

2D

WU

WAl

dl o a 1
AN 3.1 LNUNITATUIIU (919)
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Fannd 3.1 1 Judaanstuneulunisesnuuuiniosinue nuindalustd n1suenuin
wanadin vInut waznszdes lnefnwndnnisinuvedduswnsuasisueasane iy
nsteiminuaznisasadulans sauludamdnnisvinaueesueda Arduino UNO 1lunns
AIUAY Sensor kag Load cell Tun1sAILAY Servo LAzUDNIINLS AN IULaZNTS
Weulusunsy Arduino LﬁaLﬂuﬁaﬂaflﬂuﬂ'ﬁmUﬂm WaZUEPINANIUID LCD 20x4

3.2 nsanuvauasssRnwenvInsnludAlaeldlusunsu Arduino

AsurenadesdaLenvInsaluTAdessuulilasreulnsaass Tassrasaiy
vionlaezunsunishauresgunIaiusasiiududienisiiglndedfitu vesnniuny
e snadulansuaviruwestuihminueda Arduino UNO Tun @ swuwesasidudn
nrndulansuazimindsndsueda Arduino UNO usfaauaunisvauiananuasios
W@ LCD wannisiusiuumnuazuladuusasein sanimi 3.2

| |

Load Cell Servo 2
Servo 1 “Swerr 99 LCD

a =3 & LY LY wa
AN 3.2 Uﬂ@ﬂlﬂ@%LLﬂill“U’e]x‘iLﬂi@ﬂﬂﬂLLHﬂﬂJ?@@ﬁquﬁ

5| Servo?2
VCC 8

waaanelal 5V

V7 AN
PD 2 Servo 1

Load Cell

A

A3

A

AG
9 LCD

A5

4‘ d‘ U U wa
ANA 3.3 21995LASDIANLENYINSALUIIR


https://mall.factomart.com/inductive-proximity-sensor/
https://mall.factomart.com/inductive-proximity-sensor/
https://mall.factomart.com/inductive-proximity-sensor/
https://mall.factomart.com/inductive-proximity-sensor/

HX711
é RED GND
Load Cell \ BLK oT
WHT SCK
GRN vCC

3V3

GND

A2

A3

Arduino Uno

AW 3.4 2995 Load cell dorfu Arduino

3.3 YUABUNITUIZNDUIUIIU

[%
(%

TJupaud 1 wIsdegiillouainiiiodnrinlase fdanni 3.5

i 3.5 egiiieuain

31
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JUANDUN 2 WSUULHUDLASANINDYINIATY AININA 3.6

AN 3.6 WHUBTASAN

Tumoud 3 faegiiideuainidu 2 vu1n 90cm wag 70cm MW 3.7

MW 3.7 egililenain 2 vunn
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Tupaull 4 Usznevegililuudiainiagianes dan1mi 3.8

i A 9
AN 3.8 ﬂigﬂauaqmLUEJNLGU']Q']ﬂLLa$L€\]']3§

Jupoui 5 Ba3LMBARIN 4 L AININA 3.9

AW 3.9 B551mEnan 4
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JUANDUN 6 TAANLUTURNNTURDUN 5 FULATI AININA 3.10

2NN 3.10 FulAS9

=~ o

:.; dl s I aa o d‘
JuURBUN 7 ARLKUBLAIANEANULATY AININT 3.11

=

2NN 3.11 FakkupzASANTanUlATY
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JUNDUN 8 FARIVIBNAIERN AININT 3.12

ANA 3.12 FARNUIENAERN

Tumoud 8 Anezasandulsyaiindulass dunnd 3.13

Ml 3.13 faunuegasandulszedniulase
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Wsunsumahanuaiasdauenvansnluda

#include "HX711.h"

#define calibration_factor 378000 // w1enitldannsusu wldnssil
#define DOUT 3

#define CLK 2

HX711 scale;

#include <Servo.h>

Servo myservol; //Usen@iudsunu Servo

Servo myservo2; //Usen@iiundsunu Servo

int sensor=6; //l%91 D6

#include <Servo.h>

int valuesesor = 0;

int Glass =0

int Plastic = 0;

#include <LiquidCrystal PCF8574.h>

#include <Wire.h>

LiquidCrystal PCF8574 lcd(0x27); // set the LCD address to 0x27 for a 16 chars and 2
line display

void setup() {
myservol.attach(9); // MuuA1 9 AUAN Servo
myservo2.attach(8); / Myua 8 AUAN Servo
Serial.begin(9600);
erial.printn("ArduinoAll Calibrating...");
scale.begin(DOUT, CLK);
scale.set_scale(calibration_factor); // U5u@1 calibration factor
scale.tare(); //3 s 0

Serial.println("OK Start :");

while (ISerial);

Serial.printin("Dose: check for LCD")
Wire.begin();
Wire.beginTransmission(0x27);
Serial.printin("LCD...");
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lcd.begin(20,4); // initialize the lcd

lcd.print("Hello LCD");

lcd.clear();

lcd.setBacklight(255);

lcd.setCursor(0, 0); // Auualn LAsiges asgéhé’ﬂms?%mmﬁo e 0 wisuiu
YoAY

lcd.print("BottleSeparatorAuto. ");

cd.setCursor(2, 1); // ARUALA Leasiwes a&gﬁaé’ﬂmﬁ%mmﬁz wead 1 wSsuiud
YoAY

lcd.print("Canned =");

lcd.setCursor(2, 2); // ARualH Lpasiges agﬁaé’ﬂwiﬁ‘mmmﬁz e 2 w3suiu
YoAY

lcd.print("Plastic = ");

lcd.setCursor(2, 3); // fmualel Leesiees seffidnusiumiiefi2 unil 3 wdoudan
YoAY

lcd.print("Glass ="

lcd.setCursor(15, 1); // fwunlyt inosives agisnussumiad 15 uadil 1 3o
NuNdaAL

lcd.print("Unit");

lcd.setCursor(15, 2); // MuUAlA Aaslwes agjﬁ’sé’ﬂmﬁ%mmﬁ 15 woii 2 1oy
NundaAw

lcd.print("Unit");

lcd.setCursor(15, 3): // fvualii nesiwes aefenussumued 15 uafi 3 wsey

Y
a -3

NUNTDAINY
lcd.print("Unit");

void loop() {
Serial.print("Reading: ")
Serial.print(scale.get _units(), 3); J/MERINAUMTIN 3 FusAta
Serial.printin(" kg");
delay (500);
int x = digitalRead(sensor);
Serial.printin(x);
delay (100);



if (x==1)
myservo2.write(90); // &% Servo mgu"l,ﬂaqmﬁ 90
delay(1000); // *1t3@1 1000ms

}

if (x==0){
x = valuesesor ;

valuesesor ++ ;

myservo2.write(135); // &4 Servo mguiﬂmmﬁl 135
delay(1000); // %13t7@1 1000ms
}
if (scale.get_units()>= 0.041) {
Plastic ++ ;
myservol.write(180); // &3l Servo mayulusarni 180
delay(1000); // 11334781 1000ms
myservo2.write(135); // &4l Servo mguvl,ﬂadmﬁl 135
delay(1000); // 11234781 1000ms
delay(2000);
myservo2.write(90); // &4l Servo wzguiﬂadmﬁ 90
delay(1000); // 1134381 1000ms
myservol.write(90); // 4l Servo mu"l,ﬂaqmﬁ 90
delay(1000); // 1294381 1000ms
}

else if ((scale.get_units()> 0.005) and (scale.get_units(< 0.040)) {

Glass ++;

myservo1.write(0); // &4l Servo mgu"l,ﬂaqmﬁ 0
delay(1000); // 11234781 1000ms
myservo2.write(135); // 41w Servo mﬁmlﬂmmﬁ 135
delay(1000); // #1291981 1000ms

delay(2000);

myservo2.write(90); // &4l Servo mgulﬂmmﬁ 90
delay(1000); // #1291987 1000ms
myservol.write(90); // &4lW Servo Mguiﬂaﬂﬂﬁﬁ 90
delay(1000); // #1291381 1000ms
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lcd.setCursor(2, 1); // ARUALH Leesiges agﬁaaﬂmmmmmﬁz Wi 1 s
VoA

lcd.print("Canned ="

lcd.setCursor(2, 2); // AU Lpesiges agﬁaé’ﬂm&?’nmmﬁz ot 2 Wseufiun
VoA

lcd.print("Plastic = ");

lcd.setCursor(2, 3); // AU LAesiges a&j&’aé’ﬂmﬁ%mmﬁz Wi 3 Wseufun
YoAY

lcd.print("Glass = ");

lcd.setCursor(15, 1); // fsualyi iaesiwed agfshusmunisd 15 waadl 1 we

U
a L3

Wuvidan

lcd.print("Unit");

lcd.setCursor(15, 2); // Al inediees ogisnvsmumisd 15 wnail 2 wiey
furidanIy

lcd.print("Unit");

lcd.setCursor(15, 3); // fwunly iosives agmsnussumiad 15 uadfl 3 wiea
TGIELE PR

lcd.print("Unit");

Y o

lcd.setCursor(12, 1); // MAUAL 1AsLe35 aefienysAILUST 12 wa7l 1 wsey

Y
a L3

NUNTDAINY

lcd.print(Canned);

Serial.print("Canned"); Serial.printin(Canned);

lcd.setCursor(12, 3); // fvual LAasiees azﬂiﬁ’aé’ﬂmﬁ%mmﬁ 12 uedi 3 1W3eu
NUNUDAIIY

lcd.print(Plastic);

Serial.print("Plastic");Serial.printin(Plastic);

v o

lcd.setCursor(12, 2); // fAuali LAaseas agsanwsiknie 12 uwaan 2 nsel

Y
a 6

oA

lcd.print(Glass);

Serial.print("Glass");Serial.println(Glass);

lcd.setCursor(0, 0); // fwuslsf 1asiwes agasnusiuvisiio uadfl 0 wiesdan
VoA

lcd.print("BottleSeparatorAuto. ")
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AN 2.2 TASIAS19LATBIARLENTINDA LU R (51D)
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AN 2.3 LASIAS1LATBIARLENUINDMLULIRA (51D)

AN V.4 1ASIAS14ATBIARLENTINDALUIRA (71D)



AN V.6 1995LASDIAALENVIND A LULF(D)

56



AANUIN A
Adlan1sldau



gilemsldanuesasiauenyandnluila
TwaziduniaiesinuenvInsalua
AoafausnyIndaluiiR 1¥lndsssasaugu Arduino (DC 12 V)
1. Selliadosdnuonuindnluiif denvosdnldnuiugunsaifivsaauny

7 A2 YesuanalunugUnsalnngg (se)

wuwesasdulave (OC 5 V) MWasdulavzu nszdeath
Arduino desuUdn (DC 12 V) Tmuauisuisesiasweslweownes
wuwesimidn (0C 5 V) Mnsaduviamanainuazanui
waslhwemas (DC 5 V) [nuauauges

USB Foudeuiiiednivanlusunsunisine
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LJ12A3-4-Z/BX (A-RF-C-00014) *140.-

INDUCTIVE PROXIMITY SENSOR LJ12A3-4-Z/BX
NPN, 3 WIRE ON, DIAMETER 12 mm.,

PROXIMITY sW. (Izlanulanzimmin lumsanadu),
TTUTATINL 4 mm,

Wiax LED fumi LRRIHARMUEMIATINY

MODEL LJ12A3-4-2/BX

OuUTPUT NPN, 3 WIRE, NO (NORMAL OPEN)

WORK VOLTAGE 6VDC - 36VDC

OUTPUT CURRENT 300mA. (SINK)

SIZE DIA. 12 mm. L : 64 mm(BODY)

CABLE LENGTH 100 cm.

DETECTION RANGE 4 mm.

DETECTION OF BOJECT | METAL (COPPER, IRON, ALUMINUIM ETC.)

BROWN +
LJ12A3-4-Z/BX POWER DC NPN
BLACK (OUT) 6-36V NO
NORMALLY
Jr OPEN
BLUE - 4 mm.

e minafuszuy 5V TTL Tunsdlstvides SENSOR 12vDC

BLACK (OUT)

IET © INPUT 5V
BLUE (GND) @
o 1

BROWN (+) 12VDC

-

LI12A3-4-Z/8X
uSvn Giifi duin Tal: 027121120
ETT ETT CO., LTD. oot o

61



62

Arduino Uno

AAAAARAR AR AANNALN
[ ) 3

. . s .A‘ﬂl .Q
AA‘-.. srerTM - P w ‘.? e ¢ .. > c
% IND ARDUINO TTE TR et *
VINY - . " .

-
we  ARDUINOG

Arduine Uno R2 Front Arduinoe Uno SMD Arduino Uno Front Arduino Uno Back

Overview

The Arduino Uno is 8 microcantroller board based on the ATmega328 (datasheet). It has 14 digital
input/output pins (of which 6 can be usad as PWM outputs), 6 analog Inputs, a 16 MHz ceramic
resonator, a USB connection, a power jack, an 1CSP header, and a reset button, It contalns everything
needed to support the microcontroller; simply connect it to a computer with a USB cable or power it
with a AC-to-DC adapter or battery to get started.

The Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip.
[nstead, It features the Atmegal6U2 (Atmega8U2 up to version R2) programmed as a USB-to-serial
converter,

Ravision 2 of the Uno board has a resistor pulling the 8U2 HWB line to ground, making it easier to put
into DEU mode.

| Revision 3 of the board has the following new features:

¢ 1.0 pinout: added SDA and SCL pins that are near to the AREF pin and two other new pins
placed near to the RESET pin, the IOREF that allow the shields to adapt to the voltage provided
from the board. In future, shields wlll be compatible both with the board that use the AVR,
which operate with 5V and with the Arduino Due that operate with 3.3V, The second one Is a
not connacted pin, that is reserved for future purposes.

« Stronger RESET circuit,

o Atmega 16U2 replace the 8U2,

"Uno” means one in Italian and is named to mark the upcoming release of Arduino 1.0. The Uno and
version 1.0 will be the reference versions of Arduino, moving forward. The Uno is the latest in a series
of USB Arduino boards, and the reference model for the Arduino platform; for a comparison with
previous versions, see the Iindex of Arduino boards.

Summary
Microcontroller ATmegai2s
Operating Voltage v

[nput Voltage (recommended) 7-12V
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Input Voltage (limits) 6-20V

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

Analog Input Pins 4

DC Current per I/O Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 32 KB (ATmega328) of which 0.5 KB used by bootloader
SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega32s)

Clock Speed 16 MHz

Schematic & Reference Design

EAGLE files: arduino-uno-Revi-reference-design.zip (MOTE: works with Eagle 6.0 and newer)

Schematic: arduing-ung-Rev3-schematic,pdf
Note: The Arduino reference design can use an Atmega8, 168, or 328, Current models use an

ATmega328, but an Atmega8 is shown in the schematic for reference, The pin configuration is identical
on all three processors.

Power

The Arduino Uno can be powered via the USB connection or with an external power supply. The power
source is selected automatically,

External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery. The
adapter can be connected by plugging a 2.1mm center-positive plug into the board's power jack. Leads
from a battery can be inserted in the Gnd and Vin pin headers of the POWER connector,

The board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, however,
the 5V pin may supply less than five volts and the board may be unstable. If using more than 12V, the
voltage regulator may overheat and damage the board. The recommended range is 7 to 12 volts,

The power pins are as follows:

«  VIN. The input voltage to the Arduino board when it's using an external power source (as
opposed to 5 volts from the USB connection or other regulated power source). You can supply
voltage through this pin, or, if supplying voltage via the power jack, access it through this pin.

«  5V.This pin outputs a regulated 5V from the regulator on the board. The board can be supplied
with power either from the DC power jack (7 - 12V), the USB connector (5V), or the VIN pin of
the board (7-12V). Supplying voltage via the 5V or 3.3V pins bypasses the regulator, and can
damage your board. We don't advise it.

« 3V3, A 3.3 volt supply generated by the on-board regulator, Maximum current draw is 50 mA.

+«  GND. Ground pins.

Memory

The ATmega328 has 32 KB (with 0.5 KB used for the bootloader). It also has 2 KB of SRAM and 1 KB
of EEPROM (which can be read and written with the EEPROM library).

Input and Output

Each of the 14 digital pins on the Uno can be used as an input or output, using pinMode(],
digitalWrite(}, and digitalRead(] functions, They operate at 5 volts, Each pin can provide or receive a
maximum of 40 mA and has an internal pull-up resistor (disconnected by default) of 20-50 kOhms. In
addition, some pins have specialized functions:

« Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data. These pins
are connected to the corresponding pins of the ATmega8U2 USB-to-TTL Serial chip.

« External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt on a low
value, a rising or falling edge, or a change in value. See the attachInterrupt() function for
details.

« PWM: 3,5 6,9, 10, and 11. Provide 8-bit PWM output with the analogWrite() function.



« SPI: 10 (S§5), 11 (MDSI), 12 (MIS0), 13 (SCK). These pins support SPI communication

using the SPI library.
* LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH value, the

LED is on, when the pin is LOW, it's off,

The Uno has & analog inputs, labeled AD through A5, each of which provide 10 bits of resolution (i.e.
1024 different values). By default they measure from ground to 5 volts, thouah is it possible to change
the upper end of their range using the AREF pin and the analogReference() function. Additionally, some
pins have specalized functionality:

* TWI: A4 or SDA pin and A5 or SCL pin. Support TWI communication using the Wire library.
There are a couple of other pins on the board:
* AREF. Reference voltage for the analog inputs. Used with analoaReference().
* Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset button to
shields which block the one on the board.

See also the mapping between Arduino pins and ATmega328 ports. The mapping for the Atmega8,
168, and 328 is identical.

Communication

The Arduino Uno has a number of facilities for communicating with a computer, another Arduino, or
other microcontrollers. The ATmega328 provides UART TTL (5V) seral communication, which is
available on digital pins 0 (RX) and 1 (TX). An ATmegal6U2 on the board channels this senal
communication over USB and appears as a virtual com port to software on the computer. The "16U2
firmware uses the standard USB COM drivers, and no external driver is needed. However, on Windows
a _inf file is required. The Arduino software includes a serial monitor which allows simple textual data to
be zent to and from the Arduino board. The RX and TX LEDs on the board will flash when data is being
transmitted via the USB-to-sernial chip and USB connection to the computer (but not for senal
communication on pins 0 and 1).

A SoftwareSerial library allows for senial communication on any of the Uno's digital pins.

The ATmega328 also supports [2C (TWI) and 5PI communication. The Arduino software indudes a
Wire library to simplify use of the 12C bus; see the documentation for details. For SPI communication,
use the SPI library.

Programming

The Arduino Uno can be programmed with the Arduino software (download). Select "Arduino Uno from
the Tools = Board menu (according to the microcontroller on your board). For details, see the
reference and tutonals,

The ATmega328 on the Arduino Uno comes preburned with a bootloader that allows you to upload new
code to it without the use of an external hardware programmer. It communicates using the original
STK500 protocol (reference, C header files).

You can also bypass the bootloader and program the micracontroller through the ICSP (In-Circuit
Serial Programming) header; see these instructions for details.

The ATmegal6U2 (or BUZ2 in the revl and rev2 boards) firmware source code is available . The
ATmegal6lU2/8U2 is loaded with a DFU bootloader, which can be activated by:

« 0On Revl boards: connecting the solder jumper on the back of the board (near the map of Italy)
and then resetting the 8U2,

« 0On Rev2 or later boards: there is a resistor that pulling the 8U2/16U2 HWB line to ground,
making it easier to put into OFU mode.

You can then use Atmel's FLIP software (Windows) or the DFU programmer (Mac 05 X and Linux) to
load a new firmware. Or you can use the ISP header with an external programmer (overwriting the

DFU bootloader). See this user-contributed tutorial for more information.
Automatic (Software) Reset
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Rather than regquiring a physical press of the reset button before an upload, the Arduino Uno is
designed in a way that allows it to be reset by software running on a connected computer. One of the
hardware flow control lines (DTR) of the ATmega8U2/16U2 is connected to the reset line of the
ATmega328 via a 100 nanofarad capacitor. When this line is asserted (taken low), the reset line drops
long enough to reset the chip. The Arduino software uses this capability to allow you to upload code by
simply pressing the upload button in the Arduino environment. This means that the bootloader can
have a shorter timeout, as the lowering of DTR can be well-coordinated with the start of the upload.
This setup has other implications. When the Uno is connected to either a computer running Mac 05 X
or Linux, it resets each time a connection is made to it from software (via USB). For the following half-
second or so, the bootloader is running on the Uno. While it is programmed to ignore malformed data
(i.e. anything besides an upload of new code), it will intercept the first few bytes of data sent to the
board after a connection is opened. If a sketch running on the board receives one-time configuration or
other data when it first starts, make sure that the software with which it communicates waits a second
after opening the connection and before sending this data.

The Uno contains a trace that can be cut to disable the auto-reset. The pads on either side of the trace
can be soldered together to re-enable it. It's labeled "RESET-EN". You may also be able to disable the
auto-reset by connecting a 110 ohm resistor from 5V to the reset line; see this forum thread for
details.

USB Overcurrent Protection

The Arduino Uno has a resettable polyfuse that protects your computer's USE ports from sharts and
overcurrent. Although most computers provide their own internal protection, the fuse provides an extra
layer of protection. If mare than 500 ma is applied to the USE port, the fuse will automatically break
the connection until the short or overload is removed.

Physical Characteristics

The maximum length and width of the Uno PCB are 2.7 and 2.1 inches respectively, with the USB
connector and power jack extending beyond the former dimension. Four screw holes allow the board to
be attached to a surface or case. Note that the distance between digital pins 7 and 8 is 160 mil
(0.167), not an even multiple of the 100 mil spacing of the other pins.
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Datasheet

3133 - Micro Load Cell (0-5kg) - CZL635 < a
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W ON N e e

What do you have to know?

A load cell s a force sensing module - a carefully designed metal structure, with small elements called strain gauges
mounted in precise locations on the structure. Load cells are designed to measure a specific force, and ignore other
forces being applied. The electrical signal output by the load cell is very small and requires specialized amplification.
Fortunately, the 1046 PhidgetBridge will perform all the amplification and measurement of the electrical
output.

Load cells are designed to measure force in one direction. They will often measure force in other directions, but the
sensor sensitivity will be different, since parts of the load cell operating under compression are now in tension, and
vice versa,

How does it work - For curious people

Strain-gauge load cells convert the load acting on them into electrical signals, The measuring is done with very small
resistor patterns called strain gauges - effectively small, flexible circuit boards, The gauges are bonded onto a beam
or structural member that deforms when weight is applied, in turn deforming the strain-gauge. As the strain gauge
is deformed, it's electrical resistance changes in proportion to the load,

The changes to the circuit caused by force is much smaller than the changes caused by variation in temperature,
Higher quality load cells cancel out the effects of temperature using two techniques. By matching the expansion
rate of the strain gauge to the expansion rate of the metal it's mounted on, undue strain on the gauges can be
avoided as the load cell warms up and cools down. The most important method of temperature compensation
involves using multiple strain gauges, which all respond to the change in temperature with the same change

in resistance. Some load cell designs use gauges which are never subjected to any force, but only serve to
counterbalance the temperature effects on the gauges that measuring force, Most designs use 4 strain gauges,
some in compression, some under tension, which maximizes the sensitivity of the load cell, and automatically
cancels the effect of temperature,

Installation

This Single Point Load Cell is used in small jewelry scales and kitchen scales. It's >\ /

mounted by bolting down the end of the load cell where the wires are attached, and ”

applying force on the other end in the direction of the arrow. Where the force is o ‘
applied is not critical, as this load cell measures a shearing effect on the beam, not .

the bending of the beam. If you mount a small platform on the load cell, as would y '
be done in a small scale, this load cell provides accurate readings regardless of the

position of the load on the platform,
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Calibration
A simple formula is usually used to convert the measured mv/V output from the load cell to the measured force:
Measured Force = A * Measured mV/V + B (offset)

It's important to decide what unit your measured force is - grams, kilograms, pounds, etc.
This load cell has a rated output of 1.040,15mv/v which corresponds to the sensor's capacity of Ska.
To find A we use

Capacity = A * Rated OQutput

A = Capacity / Rated Qutput

A=5/1.0
A=35

Since the Offset is quite variable between individual load cells, it's necessary to calculate the offset for each sensor,
Measure the output of the load cell with no force on it and note the mv/V output measured by the PhidgetBridge.

Offset = 0 - 5 * Measured Output

Product Specifications

Mechanical
Housing Material Aluminum Alloy
Load Cell Type Strain Gauge
Capacity Skg
Dimensions 25.25%12.7x12.7mm
Mounting Holes M5 (Screw Size)
Cable Length 550mm
Cable Size 30 AWG (0.2mm)
Cable - no. of leads 4

Electrical
Precision 0.05%
Rated OQutput 1.0£0.15 my/V
Non-Linearity 0.05% FS
Hysteresis 0.05% Fs
Non-Repeatability 0.05% FS
Creep (per 30 minutes) 0.1% FS
Temperature Effect on Zero (per 10°C) 0.05% FS
Temperature Effect on Span (per 10°C) 0.05% FS
Zero Balance +1.5% F5
Input Impedance 1130+10 Ohm
Qutput Impedance 1000£10 Ohm
Insulation Resistance (Under 50VDC) 25000 MOhm
Excitation Voltage 5VDC
Compensated Temperature Range -10 to ~+40°C
Operating Temperaturs Rangs =20 to ~+55°C
Safe Overload 120% Capacity
Ultimate Overload 150% Capacity

3133 0_Datacheet - May 13, 2011 2
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Glossary

Capacity
The maximum load the load cell is designed to measure within its specifications.

Creep
The change in sensor output occurring over 30 minutes, while under load at or near capacity and with all environmental
conditions and other variables remaining constant.

FULL SCALE or F§

Used to qualify error - FULL SCALE is the change in output when the sensor is fully loaded. If a particular error (for
example, Non-Linearity) is expressed as 0.1% FS., and the output is 1.0mV/V, the maximum non-lingarity that will
be seen over the operating range of the sensor will be 0,001 mV/V, An important distinction is that this error doesn't
have to only occur at the maximum load. If you are operating the sensor at a maximurm of 10% of capacity, for this
example, the non-linearity would still be 0.001mV/V, or 1% of the operating range that you are actually using.

Hysteresis

If a force equal to 50% of capacity is applied to a load cell which has been at no load, a given output will be measured,
The same load cell is at full capacity, and some of the force is removed, resulting in the load cell operating at 50%
capacity. The difference in output between the two test scenarios is called hysteresis,

Excitation Voltage
Specifies the voltage that can be applied to the power/ground terminals on the load cell. In practice, If you are
using the load cell with the PhidgetBridge, you don't have to worry about this spec,

Input Impedance

Determines the power that will be consumed by the load cell. The lower this number is, the more current will
be required, and the more heating will occur when the load cell is powered. In very noisy environments, a lower
Inﬁlalt Imp?jdance will reduce the effect of Electromagnetic interference on long wires between the load cell and
PhidgetBridge.

Insulation Resistance

The electrical resistance measured between the metal structure of the load cell, and the wiring. The practical result
of this is the metal structure of the load cells should not be enargized with a voltage, particularly higher voltages, as
it can arc into the PhidgetBridge. Commonly the load cell and the metal framework it is part of will be grounded to
garth or to your system ground,

Maximum Overload
The maximum load which can be applied without producing a structural failure.

Non-Linearity

Ideally, the output of the sensor will be perfectly linear, and a simple 2-point calibration will exactly describe the
behaviour of the sensor at other loads. In practice, the sensor s not perfect, and Non-linearity describes the maximum
devlation from the linear curve. Theoretically, if a more complex calibration is used, some of the non-linearity can be
calibrated out, but this will require a very high accuracy calibration with multiple points,

Non-Repeatability
The maximumn difference the sensor will report when exactly the same weight is applied, at the same temperature,
over multiple test runs,

Operating Temperature
The extremes of ambient temperature within which the load cell will operate without permanent adverse change to
any of its performance characteristics,

Output Impedance

Roughly corresponds to the input impedance. If the Output Impedance is very high, measuring the bridge will distort
the results, The PhidgetBridge carefully buffers the signals coming from the load cell, so in practice this is not a
Concern,

Rated Output

Is the difference in the output of the sensor between when it is fully loaded to its rated capadity, and when it's
unloaded. Effectively, it's how sensitive the sensor is, and corresponds to the gain calculated when calibrating the
sensor. More expensive sensors have an exact rated output based on an Individual calibration done at the factory.
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Safe Ovarload
Tha mawimum axdal load which can be applied without produdng a parmanent shift in performance dharacteristics
bevond thoss specifisd.

Compensated Temperaturs
;ﬂ'mmwufm;-lad:mmnm&nhad cell 5 compensatad to maintain output and ero balance within speciiad
mits.

Temperature Effect on Span
Span Is ako called rated output. This value & the chanpe n output due to @ change in ambient temparature, It is
resUred over 10 gegres C temparature intenal,

Temperaturs Eifect on fero
The change in 2ero balance due to a change in ambient temperature, This value is measured ower 10 degrea C
temparatura intarval,

foro Balanoe
Lere Balance defines the mamum diference betwesn the +/- output wires when no load (s apolied. Realstically,

aach sersor wil be individually cabbrated, at least for the output when no load 5 applied. fero Balanca is more of a
conoern if the load o2l ks being imterfacad to an ampification drcuit - the PhidgetBnidge can aasily handle anomous
differences betwasn +/-. If the difference is veny larga, the PhidgetBricge will not be able bo wse the higher Gain

settings,

3133_01_Dekachaat - May 13, 2011 4

69



70

T
953003 FUTABA SERVO

Futaba

J' Connector

/l!d (*)
/._ Black (1)

White (Signal) N
i

A\

N

53003 FUTABA SERVO...

Detalled Spedfications

+Pulse Wdth Control 1520usec

Control System: Noutral Current Drain (4.8V): 7.2ma/idle
Required Pulse: a,:;:“' Peakto Peak Suare . o eré Dvade (6.OVY:. Bmidie
Operating Volage:  4.8-6.0Valts Direction: :;gm;amse.m Traveling 1520-
g:engrzt.an TEMperare ) to +60 Degree C Matar Type: 3 Pole Fernte
Operating Speed (4.8V):  0.235ec/60 degrees at no boad — Potentiometer Drive:  [ndirect Drive
Operating Speed (6.0):  0.19sec/60 degrees atno oad  Bearing Type: Plastic Bearing
Stall Torque (4.8V): 44 0z/in, (3,2kg.cm) Gear Type: A Nylon Gears
Connactar Wire

Skall Torque (6.0V): 56,6 cz/in, {4.1kg.cm) 1

Length:
Operating Angle: :&]ll::g.(one tde pulee traveling Dimenslons: 16" x 0.8 1.4" (41 x 20 x 36mm)

360 Modifiable: Yes Weight: 1.30z. (37.2q)
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