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ABSTRACT

Packaging By Summing Weight Technique. Its purpose is each fruit weighing and same

weight packaging for reduce cost and main resource in industrial that help to decrease

human resource, production time and increase precision of weight packaging as

required.

This project is divided into 3 parts: transportation, weighing and sorting. In

transportation, it has driver motor circuit to drive belt conveyor motor. In weighing, it

has photoelectric sensor to detect objects when they arrived and has load cell to

objects weighing processing. In sorting, it sort object into weight packaging as required

that using Programmable logic Control, device control machine operation or process

as programed
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gunsaiazdnegaiuluaumiumuausaveiiigeniuadesiosiul aeniuadesi



wdenme mszardussuuaeniudnies fagldannsalondregunsaliifigamafige
Ussamitld 1w mediansidenanenugides msdonlimngausiunsldan
yinvesanenuutsoondu 4 vin il

1. anemuuuy (Flat Belts) Snthdndusudimaeniiug

2. @ewiudn (V-belts) Tnthamdugudivasuanemy

3. anenunau (Ropes) vthdaiduguianau

4. gewulngdils (Timing Belt) Avthdmidusosndeiluilos

sUN 2.1 syuudnaesiuuaignu (Belt Conveyor)

veyandnluseddlunisesnuuuaeniuanaeaiionmunung aadl

1. 3Uuuv Application

2. AuaNURv093En)

= <

3. 1G0nANLT

4. panuarAuInew

5. AWy Load/Unload 18¢idn)
Jayanldlunisesnuuu (Design Selection Process) gl

1. szuuaemudusuuiensy/Aeag

2. Lay Out

< o a
3. Analunisandes
4. AauANURIER LYY ANUMWILLY §US19 YA MINanTeu gumnall AL

<
RIN



5. mMsadesiinisiUasu Process wu finsidsy anudou nsvaelfu
ANSANIANNELDN

6. l9sumssusesinuguewdy

7. gULLUULmﬁﬂszﬁwiamawm

8. @n1iInaeulun1sVingu

9. sURUUNSTU

(%
)=

I9ARINNSANUIMIAN Belt Pull ¥99a18W U 35015098

Unit load Tail pulley

Head pulley

JUN 2.2 syuuagnnua e

< 1
2.2 2993AWANANUTIATUBLNBI (DC Motor Speed Controller)
2993mUANANIEINeWmes DC LTU wasmuAuanuswesnesiniinssuanss
Tivyuauiisdiesns nsmuguenisegldlquduiiusuanugs aansausuls A

NEAMYUIURIULAUA S

2.2.1 nsinuveaLailinngg

uawnosluase (OC motor) Wuguasaifivimihiasundsnuluindundaanuna
Tnadlodnglnliunseimes azviliunuvesaimesi JsenansathnssueunuNeno
lflumstuedeuingliiAnmsiadoud

[

yanesinasativunataziiausssulndonlduinuneg Felaseuiidenlduamosvuindnily

<9

wsssdlug 5 8 12 V dadinsldauluvueuivisedaussavgninalnndeulm Tugun 2.3

UARINTNMYD IR S IR TSl UUANY)
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JUT 2.3 wameslinseniyaieadulunuusigg

nstunSevliuawmedlinseiuievsusnuiudeunn iesireliidfidives
ooty uandeonduianesnisdieliuowesfasmunduiiama dmfunisesuienms
yhamvesmewmeslnealuazdrsiuamesuuy 2 97 filugui 2.4 Wedrwlvlvunuowes
rualUsIEINETongfursai e fuarunadn enszualvlinlvainuvameilviia
auudvEndy_ uaziAausignainuiindnenas vilfunananunsanyuld widaenisld
Ao 2 92 v sawed sy nLadiam insluanudusuiionauiome
osvauly 90 asmagyiliAnn1sdnnsasaeuiiamasing 2 Fu vhlinszualuimgala us
unuvasuainesfmuulldmeusaion vilddumsnmsinnuiulideides uasshlisngs)

Tunmsmyuliag Famunletiuaglduamesivuiivnain 3 97 Nlinsiuludiananaguiv

'J)l'."'}?

»

Sy e

Mo pRMANMAET

e ©

JUN 2.4 uansdiuysynaukaznsvinauTestameshings
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2.2.2 2995tuNBmRINILALIRI8gUNSalE TN
gunsalansieitmieadunldaiuauuemes dmeiy 2 viia A nsudawes uag
weawa tnediaasneldnuiiadteduuin lulassuiidenldinastunemeiniauielcnie

uada

. J
Q1

IRFZ44
R1
10K

3

JUN 2.5 1ATTULBID TN LAY NN BELA

NTUN 2.5 3993 TVLMBT NIUALIR L BaNE TaNuaEIRIAd 8T ULUY
a ¢ | Ad v v | s o = 1§ Yo o
NINUTAANDS LANANTALAIAIUNIUADIINYT G 89N5N1A (WIaU) i aldlrinseualwsqlvae
pann1shallofwsenulnduinwenne 1N G ueaazyaulRlNsERALaNILIINTYT D
s s vililinszualniluaniunewes vitbiewesnyu wimnussuldndu 0 w3e
wanu s ldunwe azvinbiueamaliyinauw inlvinsewalidluaainen D g s lula
waweslifinszualvaru dwaliveweirey 1 vautias wwveavyulunan
AosanUAnddyvemeaa Ao Toussduluilunsieu lnsueamlawesin 9 dn
Tgusasulndn 12V Tun1sviiaru mnwsesulndnliferng 12V agvilrueamalivinaey J9ay
Julagniduisesdinivgu ieswinuasdumuauildlulasaeulvsaiaesidusaiulnii
5V ity nsunvnanntulaseeulnsaassuinalinulsawalaense azvnliusanaly
yauiinanusanuliuinne sudlvAataanuaananidusssulndn 5V useriui9astasw
ypawavuLdnTuUNie Tngaaazlansudames vseeaularulasuntie
UBNAMNUTIRULET FaNidIfiaNsanTIumeAenseuagegaiuoanaansanuld lny
¥ & z:{' ¥ 1 d' 66) ¥V 1 1 ¥
wspadenuealannunszualiaininssuanuewmesly degnmsgieananunszuals

Q\‘iquiﬂ,i 1‘1%@1‘14 Datasheet #1579 Absolute Maximum Ratings Tuguves I
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157497 2.1 Absolute maximum ratings vesuRaELNALUBS PT5NFT5
« ABSOLUTE MAXIMUM RATINGS(T2=25°C)

SYMBOL PARAMETER VALUE UNIT
Vbss Drain-Source Voltage 75 \"
Vess Gate-Source Voltage +20 \%

Io Drain Current-Continuous 80 A
Iom Drain Current-Single Pulsed 320 A
Po Total Dissipation 300 w
T; Operating Junction Temperature 175 ©
Tstg Storage Temperature -55~175 T
2.2.3 ﬂ’JUQSJﬂ’J']NL%’J‘UENNE]WIE]%

Tunrstuuemasiasunfazdaunsssulnnssdilaenss votnosazvinaIuLdu

'
o W =

o o a o & o & st § vaa o a
AMGN %Q@']ﬁ]ﬂﬂ'ﬂlllﬁ'ﬂﬂ']ﬂl,ﬂu‘lﬂ WQ‘UUﬂqi‘UTUﬂ'JWlILi?m@ﬂﬂ@Lﬁ@iQﬂﬂf'}ﬁa@LLi\‘iﬂu‘lWﬁ'}VIﬂ@u

aa A

Tfunawmes Fsndeude n1stounadludulamasuny warusuaunINadeIaulIn Wil

lorusaiuaaenuneInis 3Bn15tiend Wadinsuegianes (PWM)

WSIAU A UTIAL A _
v v nlufa
WARMIQAY “yaAUAL ) 50%
! "Q-—’
4.8V - 4.8V —
|
p X \VE SER— b 2
81 1281
" (n) g ()
UIIAUA WIIAU A
W farlaiie v fonlmia
R 75% . 2%
UI4ALIDAE - UIIAUIDAE i
4.8V : 4.8V — —
3.6V-u?
1.2V4eed oo AN T T —
Ry e
(P) (1)

(n) Youdgaalvngs
(m) PWM 4n3R

sUN 2.6 MsiUTeugUAsIRUIAATwEalY PWM

v
SAa A

laiia 75%

(@) PWM iishileiia 50%

(9) PWM Tddlaia 25%
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TngAnunIsnadersuinflafisuiuanunenadnauasenii aae beiia (duty

a | e A a I ¢ @ & 1 1% v & Y 1 d' =
cyde) Iﬂﬂﬂzﬂﬂﬂ’m’ﬂﬁl"?ﬁmﬁL‘UULU@iL"?JUWUB\‘Iﬂ'Wﬂ’l?ﬂJﬂ’J’]\‘iWﬁﬁVN‘ViﬂJ@l G]’J@EJ’N*’U’WHE‘U‘VI 8.2 4

ANPIRLlYLAA 50% NU18De ANNNII9YRINAFYIUINTAUNT1TY 50% V89AIUNT4

v o '
£ v v v N

e Fsduuseiuddliivindu (50 x 4.8) /100 = 2.4V dwiuguil 8.3 ua 8.4 19unns

AMUAANPIRbYLRA 75% hag 25% ANUaIny

a

2.2.4 yasnudadygyia PWM d1935UaUauATINeLnes
o

v

£ s

gaad PWM et luduneimesiinssuuindnduiifegia

[y

JATANS VS 9E

o

L% 6

wansluguin 2.7 Wunesiudedyaiaiad PWMnegaldled 555 lneaubivesdayayio

>

PWM aggninvuasiea1vasstiuysey C1 awnsaidsunaif-leiansonnuninewes
Wadlarien1susu VRL dyayias PWM azgndsludaueaa Q1 iinedulvinamaslvngamu
A8N15USUAIYDY VRT VNS aaui U amwasini1sslasutdad a1wadin21uningunn

wsasunasludunawashazanany dalininusivesueinasiiudu Tuniewnsetnudiads

ANNNINTRLAY LI UIREENDIANAAIZAAAY AIIULEIVOILDLADS AaAAIANL

9

+6V
+5V
4 8
2
X\ IC1 N
1
5 o 2 1N4148
R1 D2
10k 1N4 148
1 5 $ wRi
_L— < 470k
= Ci

I 0.001uF

JUN 2.7 199sdutawasinnsaiedyyin PWM agedne
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2.3 Arduino

Arduino fe Tssmsiinddledlulasreulnsaiaesmszgarineg uldsauduluniw ¢
Fan1wn C T dudnuazane definsideulaun3ves Arduino 4 uunilelinisdeu
lulpspoulnsaiaesfiunnsiady awnsaldauldaduienduld lnedalasenisldoanuesa
naaesvane e FULUY Lileldauiu IDE vesmules avemdnivihls Arduino Wudesin

Tu Arduino wnuyngutiuldlidy AVR (Hundn esanlilaseevlnsiaeivainena
AVR sfuflmustuaate Tuduluuisdaaunsad susonu USB lalnense aunsaldiu
roufiunesaielvylalueded wazlululasroulnsiaesnena AVR fldruvediusunsy
fiemiiSondn Bootloader oglusgfuansnindaulusunsuuni Feasidugiulusunsuiiozgn
Sondunnounisisenlusunsuund vldanuisaeudeliviandagile dounisisen
TUsunsudnd vl Arduino uendeduldsunsuunsufivruilunisviladvaansalusunsy
Wrunasnoynsuyia UART 1@ evilinisideuldsunsuasluluduldidies USB to UART f
Wivsweud winislusunsudnenisidluslanea UART Afldeidemseiidaddinanlunisymidi

TUswnsuUnfUszaa 1 — 2 3w

2.3.1 Uofvas Arduino
1. @IUV99915A1IT
1.1 diidenldvargluina
1.2 Julamuesagsowas Jldawsadluasuluvesavesdiedliuuy
yifndvans
1.3 fueinaSufinusyansninuesuasnsiuiuain
2. @0 INLAT
2.1 sesfunisimuluvesavanslung was anunsadivuesadugildly
Uaa Arduino TanunsaiaulUsinsulaz snlnanlusunsuasuuuese
1t
2.2 melu Arduino IDE Uszneuluseyadidsinag degalusunsy uas
fhegslausisne TldRasamionldnunds

2.3 aunsaanulnantausisiidiiukasinsaiulawdule



2.3.2 n15:8an%¥a Arduino

A15799 2.2 M519UIEUTEU Specification 9849 Arduino ez

14

MEMORY
Arduino Board Family SRAM  FLASH  EEPROM Clock UART PWM Digital Analog VCC  VinRange USB-Serial
Dt | {328) ATmegad2g 2K 32k 1k8| 16MHz 1 6 14 6 5V 7-12V |ATmegal6U2
Uno ATmega3d2g 2k 32k 1k8| 16MHz 1 6 14 6 5V 7-12V |ATmegal6U2
Arduino Mega 2560 ATmega2560 Bk 256k 1k8| 16MHz 4 14 54 16 5V 7-18V [ATmegal6u2
Arduino Mega ADK ATmega2560 8k 256k 1k3| 16MHz 4 14 50 16 5V 7-18V [ATmegal6u2
Arduino Ethernet ATmega3d28 2k 32k 1k3| 16MHz 1 4 9 6 5V 6-18V |N/A
Arduino 8T ATmega3d28 2k 32k 1k3| 16MHz 1 6 14 5 5.5V 1.2V-5.5V | Bluegiga WT11
Arduino Pro Mini 328 5V [ATmega328 2k 32k 1k8| 16MHz 1 6 14 6 5V 5-12V|N/A
Arduino Nano 3.0 ATmegad2g 2k 32k 1k3| 16MHz 1 6 14 8 5V 7-12V | FTDI FT232RL
Arduino Mini ATmega3d2g 2k 32k 1k8| 16MHz 1 6 14 8 5V V-9V [N/A
Arduino Pro 3.3V ATmega3d28pP 2k 32k 1k8 BMHz 1 6 14 6 3.3V 3.35-12V [ N/A
Arduino Pro 5V ATmega3d28pP 2k 32k 1k3| 16MHz 1 6 14 6 5V 5-12V |N/A
Arduino Fio ATmega32&p 2k 32k 1k8 BMHz 1 6 14 8 3.3V 3.35-12V |N/A
LilyPad Simple Board ATmegal68P 1k 16k 5128 BMHz 1 5 9 4 2.7-5.5V N/A
LilyPad 328 Main Board ATmega3d28P 2k 32k 1k3 BMHz 1 6 14 6 2.7-5.5V N/A

~N O U0 B~ W

. Family A® microcontroller 7 14 microcontroller LUS s uL@iiow @ueing 909

Arduino §A211L5ILANEIAY AINEINIT0 AuENTANNoY 19987 oy v

microcontroller N4

. SRAM Aautgauanniglunisniney wu husuds (Varable) iWuniigninusn

1A317 wgayineiilolalillngi

. Flash Memory fievtheanusildiiuléeiienivan

. EEPROM Aevthamnusnifudiayailaigamerdelsilni
. Clock Aamnuisavesdamicrocontroller

. UART fosuiuserial7ildLs

. PWM Aad1uau digital pins ia1usalidaaio PWM L T e dngUssasd

UNBEY LU AIUANAILLET motor YilivasnLEDas wdaeas TdamuausServo

. Digital A1y digital pins Mdreriiugunsainieg

. Analog ABT1U3IY analog pins 7l oLt AU Unsaluneee199l output WUy

analog

10. VCC o Ameudulil (Voltage) isutiuld Wiasniaunsaldidnnsefinuidewdi

fu Digital Pins 157803gA1 VCC nsossuiel drilvgjArduinoasivcCagiisy

11. Vin Range Ao A1A1usull(Voltage) 7 @ 111506 04917 U Arduinolé 910

wdan el wiuainaulnate 9V a1n adapter 12v @ 99ggnregulatorly

arduino wuasliwmaasn VCC

12. USB Serial i FnfildUploadluswnsusiuaisUsBlalaenss nanlidisnagly

anunsasdauans USBfuArduino vl e Uploadhd 151¢asld@aUploadnieuen
(USB To TTL UART)



15

2.3.3 uasa Arduino UNO
UDSA Arduino tJU995D LA NNTBLNAVUIALANT 1 baT NS o T NUTEUIANAVD
lulasaeulnsiass (Micro Controller Unit: MCU) Usnauegiuisasdiannsefinddus 67
Ua5AuDY Arduino duangluinalaentd tngussawsrazlumaaziamnuwanaienululsog
@ o 4 1 o Ly 2 dy i = 4 I~ 4
vosala TuuneInnegd@unsuldou aunlunisdeulusunsy sunvesuesn Wusu lng

lasauil Iuasaiu Arduino Uno SMD

MADE .
INITALY o —

sUTl 2.8 UaaTU Arduino Uno SMD

M19199 2.3 Yayavesue’in Arduino UNO

Toyad g
ledlulasaeulnsiaes ATmega328
Tuwsenulniin 5V
5095UNITBusITUlWIN (Fuugii) 712V
soefunsTensauliiin @sain) 6 — 20V
wasn Digital 1/O 14 wasn (1 6 wosen PWM output)
wasn Analog Input 6 WosH
nszualnfisnelalunsasnesn 40mA
nszuabniiselalunesn 3.3v 50mA
Nuilusunsuaelu 32KB #udlusunsu, 5008 14lae Booloader
Nufiusa 2KB
Nufimenusians (EEPROM) 1KB
Adesasa 16MHz
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YUIR 68.6x53.4 mm
v
o U o
UNNUN 25 A3y
(o Rv;1 - O
£24 58
3.9104m ICSP - dhuidy USB interface ;Eg 22 @
S5 ge 3 awain /O
\g?é f £ g ‘/ WoIn I/

2.3 Reset

rOWVMeEMN~O
to 1 ~ ¥
DIGITAL (Pwi~) F ¥

1wefnUSB |

Bl w—_| 5.wo0fn ICSP : Atmega328
10.MCU : Atmegal6U2 3

9.4i93 Power jack 7-12 V 6.MCU - Atmega328

M a

- 7wasn 1/O

8 nofn Power

E‘Uﬁ 2.9 Layout & Pin out Arduino Board

Layout & Pin out Arduino Board (Model: Arduino UNO R3)

1.

9.

USB Port: Todwmiusenu Computer tosuluaalusuasuitn MCU dazdnelwliduuesa

2. Reset Button: Lutly Reset 14naiiladaanisls MCU Funisvihaull
3.
4

ICSP Port w89 Atmegal6U2 1dunesaiildlusunsa Visual Com port uu Atmegal6U2

. I/OPort:Digital I/O @3usv1 DO 84 D13 wana1nil U Pin 9gIRUIND U LLLANAY

W Pin0,1 10w Tx,Rx Serial, Pin3,5,6,9,10 wag 11 tuv1 PWM

. ICSP Port: Atmega328 yJunasnildlusinsu Bootloader
. MCU: Atmega328 1{u MCU #ilfunuesn Arduino

. 1/0 Port: uananazilu Digital 1/O uaa Jauldeulu dossudayaiuoutaon Aalavl A0-

A5

. Power Port: 111d 89ua9uas Ll o oan15918 0l Aur99snt8uan Usenaum a9

TWdes +3.3 V, +5V, GND, V.

Power Jack: Sulwain Adapter Imﬁumﬁuagﬁwdw 7-12V

10. MCU 289 Atmegal6U2 vdu MCU 7ivintiniivfu USB to Serial Tng Atmega328 1z

finranu Computer WU Atmegal6U2
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3
2.4 lvanwad (Load Cell)

Inanas (Load Cell) Aa gunsailglunisiuasuanusevsaiininiinssyindos
anas lnglvaneaignainauiain Strain Gauge 719AL3893451UFURUUNATIELAY
U3A4 (Wheatstone Bridge) @sanunsauvasmsing vsoussis Iidudgyea il Tnan

s = ] = o w ¥ = o v &
waaivanva1eUsean JawdazUsziamiiniseenuuudmiunsldeuiuandeiuly detu
A £ o A E24 a o 9-/:.;
nsidenUszinvvedlvianigaddaiinnudfy mssmnidentdanuraussnn a1aagvi T

Nuuazaunsailvanwadidenela

2.4.1 Usznnvedlvanigaauuudansuna (Strain Gauge Load cell)

winnsvesinanwadUsvianiae  dlothiminuinseyh Auesen (Strain) 9g
Waswlumudumumsliiludadiulpenssiuusediannsss  Usnindatnagldinedn
AULASYA 4 G2

ms¥elpainasaiiumuidaidousoinge iy welduUasusiinsyh fudhvosiu
Tinsduusinn vdeussisdsduaeenunduwswiulii Tnefussiulniiasdiniedu
MV vaneaein d1d1essiy 10 V WU Load cell 71f Spec 2 mV/V 71 Full load @y
$én Full Load Wy 100 Alanda seuilesiussnseyinde Load cell fidmidn 100

Alansu dyarunazlanaglaminiu 20 mv

nusona
=

) G
35U 2.10 doyayrauves Strain Gauge Load cell Wailusewnsgih

+10V

Isonm

-Output +Output

Ground
5UM 2.11 2995984 Strain Gauge Load cell 7iilinainnuiasen 4 67
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TulpseuizesuneiaUssinveslranwaduuuansung davanwadiiou 80 %
Fuuszand Tnsuvadu nanwaduuuldusing uavivanwaduuulduseis

Tnelnanwasuuuldusing Bulnanwadiiosnuuunniioliusinaasuusilnansad
fefiedunmuguiauagnsld Suansuuy Fadeluil

1. anlwaauuu Single End Shear Beam

Un@agi3un Shear Beam 1iu Load cell Aldulasdnuasduniadriugiuuay
thamasuuUaedndunils Wotausing 9914 4 fste 1 &1 Jealdunnlu nmsdadmn
Tuds Wy msFaimniudonseludineuldosaslUnaufuiuus waziluunauneunds

NAULESD HUUIRAIWA 250 Alansu 89 10 Fu

sUT 2.12 Inaniwadiuy Single End Shear Beam

2. lnanadiluy Double End Shear Beam

I Load cell fwmilouiiuih Single End Shear Beam s1uau 2 faunnsaufu 89 2z
¥ suau Strain Gauge 3nau ¥ Wildrnuazidenunniy nisindelaeda Yanemaes
JueganIAniugy kazll dsnsInalneiignueauaziingaiu 69 uag Load Cell

Welvideanunsavdulaudlingavauly deuldlumudanivmbnun delaediulngaglad

09 viselelanfivuinlug avfndeliianvesiwse lala dvuinnsus 10 Ay 6e 50 fiu

gﬂﬁ 2.13 Wanwaduyu Double End Shear Beam
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3. Inanlwaaluu Single Point
Uu Load cell fimanuuunniielsldiu Platform vuiaan dwsuaudeiiimin dee
11 1 i lneld Load cell wipssinfen Inglin Load cell Wigngudnansves Platform &

YUINUIMUN AIWH 2 NtanSu D9 800 Alansy

5Ufl 2.14 Inanwwaduuy Single Point

4. Tnaalwaauuy Bending Beam

a

I3 a A A a 19 = a Yy o
1WUu Load cell naanuuuu I@ﬂﬂ'ﬁLL‘Ua\TLL?\‘]‘U@Wﬂ@VlUﬁ']EJ@']UVUQLLag'E)ﬂ@'TUEJﬂW@

[y

Augiusaziilassainaaieayss seaslidyaalannuuiaussnaliann daus 25 Alansu A

500 Alansa

Uil 2.15 TvanLwaduuy Bending Beam

5. Inanwadiuy Pancake

Hu Load cell fifiyustndsvumunudn aansoldlifusnauazusede dar
wiiugn g9 A1 Linearity Wag Hysteresis Tusgsiu 0.05% \flesa1niisuau Stain Gauge wnn
Load cell windu feulddmiunuiniomadounsinanioussie fvua faud 500 Alandu

29 500 Ay
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3UN 2.16 Wanwaduuy Pancake

6. lvanLaduuu Canister
U Load cell figusnawmiiounsedes 15uusina fusdugh g @1 Linearity uaz
Hysteresis Tuszdu 0.05%lnefieaildvih taastamluidesnisauusdugl ge 53udis 1n3aads

FOUTTYN FVURATHe 200 Alansy 69 20 6iu

JUN 2.17 Wvaawagiuu Canister

7. lvanaduuy S Beam

Tnelvanwaduuulduseda  \Dulvanwadiiesnuuuanitelfussisialvaneadenn
1N FediTeiFonmugusnsiaynnsld fe Inameaduuy S Beam Wy load cell Aldsmilae
asuvuiulassasdlasldgnummidon (Rod end) dausuanslduriudeidoanisds deas

lvidaaunsannsidntasle Inenluinadunists Svuinaaws 2 Alansy 09 5 fu

SUT 2.18 Inaniwaduuy S Beam
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2.4.2 nasiaenldlvianwas

Tunsidenldivanwasiu 1udusedddlignuszunn ieiasinliindnldeegawiugn

2
v A

Tddssmaanudselusaeildanutadelunisdenlvanwas 4 7 Uady fall

1. fien19v89us3 {ULSINAYTousIRg
2. \Wenjunsvatvanwad vgauiuUssnnveanu

[y

3. |dendnwayYasdaye1u Output Mnesnis dlwden 2 wuu laun dyarueuiden

(% N

Tefould 2 dyn Ao 2mV/AV wag 3mV/V wavdgeuianea tnedeulddu
Modbus Protocol
4. AMUIUNIUNUBINTS I IAaMYAa N1SATUIINUNIMUNLanad AD

[y

fiftomaslvanead = (wifniidosnisds + dauiinnsd) x 2) Amauvednanead

5. Yanuedlvanivad anwadndoldfusnnazidu egfiflen wazada lnoiafass
fisiegniian dregiideusriimindesndiafia dsannsnanimdnsiumes
wosinsld uazruiiiinnuduayly Load cell aumuiaa

6. uwsiugfigedld axdueyfusUsnuwagauau Strain Gauge 4% Load cell
%wmzqiumﬂﬂ (Datasheet) ¥09 Load cell 10U A7 Linearity wag Hysteresis
Taedfszuidu % F.S. iosiwusuesaivuingaan (Full Scale) ndounsadsld %
R.O. (Rate Output) Fafarmmunemilousiu

7. \Wengunsaliaiulvivuizau aunsalaSuiviagwuuuang1aiu taun

7.1 Summing Box lddmiusadgaunlnenwadrangs filnaieiu

Inentoulgagil Summing Box @1115U Load cell 4 ¢, 6 7 uag 8 @2

31]17; 2.19 Summing Box

7.2 Weighing Module yalugausznaunisingy Load cell 1usdnlvan

Waa e gaRARINULYIUTALanaanIeTL
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wd BA
7 ‘V. D 5
. =2 ‘f///jc’
w Aln Al ‘.(‘); : .\
%, s,

31]17; 2.20 Weighing Module

7.3 Mounting foot 191U Shear Beam Load Cell Jus8nlvanwas

wilauiu Weighing Module

1 m T R
L

-~

(

sUfl 2.21 Mounting foot

7.4 Rod end anduswvaden viwmthinlunisdaluanaguszian S Beam

P D

P
o

7 ~
™ ——

Ul 2.22 Rod End

2.5 \JUDTUES

wugaswas Optical Sensor wie Photoelectric Sensor g n3ouduosiliduas
Tunsmsaduinglaeilidesiinisduda nefauandie fin1sneu ausineuatne3Inid
szeznsnsandulng wngdmsunisléay Adesnisarusilunsasnduuasldinnsduda

uiarng Telusnunsnsindunisedeulng Msnsiaduing wagnisnsraaeuruInguing

VBIINY

v
o

Wuesuiaivhaulngendunannisdwaz Sulas Sduusznoudidny 2 dufe i
d9uas (Emitter) kagmisunad (Receiver) anwaen1IATIATUNAIINNITNAILEIDINHIA LA

deliagviouniuing niegnuinenumeingdmalidiisunasianisiintunazildsundag
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anvvesdyna mefuednaiiethluldesely gunsalildudasunasdningden
14ll#lalen (Photo diode) nielWlg-ns1udanas (Photo Transistor) dausauaatiy
TnevialUl4 LED (Light Emitting Diode) Hiasa1nnisaeldausiusuisasdidnnsedndvinle
e azmnlunstngesnw Tinszudliind waglilésunansnuananneseudnsliiney
Fu avuwindnanudiaudou sy vensduasiiou uinsldoudumesussiani
wliresmunzdunsindsluuiing Ay viemsadifiawnsadanseuedresuusdls

\eaanazyinliszezlun1sn v wazanuiiuglunisnsatvanatduagnauin

2.5.1 viaveaaduiwas

1. LDR

AR 1UNIULYIAIAILLEAS 130 LDR (Light Dependent Resistor) A g Unsol
Sianvsedndfildnsatunas Inemduasinnnsenuties asviliflaudiuniuan was
MINTLENLIANNTENULIN AMUFIUNIUILLBEA

LDR Shuvinanansisitunndloudalid viowandondalud thunaiuasuusy

a adyva
\gfAnlgdugIuses

gﬂﬁ 2.23 Light Dependent Resistor

2. Photo Diode

Tldlelen (Photo Diode) avgnuuteaniiudn 2 wila Ao nevALOIRBLAITia1NITE
yparule LLazmauauawiaLLaqmmﬁgqumﬁumm

wannsviauAe Weiluasinnnsznuuin asvhlianusatnszualaunn mnduas
uennsenutesauiagaganis sglithnszuaay msunldlalenlultau azdesrely

Anwuzludandu 399zaunsaleay
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31117; 2.24 Photo Diode

3. Photo Transistor
limsuBawes (Photo Transistors) wisiu 2 afiawufediulnlilalen dnvas
meuenpdefulilidlalen nisldnuiudeaiy 9ndusdesy Datasheet Usenaunisly

NP

E‘U‘ﬁ 2.25 Photo Transistor

4. IR Sensor

R Sensor Aegunsafivilnldlalon n3elnlinsiudaines msndriuisasauny
melu ielddmiuaruizalasaniy IR Sensor tiu awsevaussuuadun oy 14
gAY LED Buviisn denlddedeyatiogluszesing inedldlniildsm IR Sensor f

Fman nsvied we3eaiau DVD wiseinglusasus naessunraiien (Dusu

gﬂﬁ 2.26 IR Sensor
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5. Reflective Optical Sensor

Reflective Optical Sensor AogUnsalililnldnsudanes vielnldlalen unsau
U LED Bungn wioldlunmsnsiadunisasyiouuas vioszayauilndvosing vdnnisde
defluaslunnnsznuiutaglay Sngiuarasiounastuunitildlolon violildvsudanes

o I Ao v a & 1 | cal Y]
mamwuﬂﬂlmﬂmiﬂmw HUUHG]’J\W]']ZJLZ‘TU

gﬂ‘ﬁ 2.27 Reflective Optical Sensor

2.5.2 #ANNIFII9UY
W OIFIRANNITATDUNS BN1TENINYOINES nAads TUdsmsu Tnenelulaseasna
29971 Photoelectric Sensor agUsenaulunay 2 d@unan Ae n1pedsdayan Emitter Lay
aasudyaias Receiver denadsdayay ey altgunsaifidnnseindniFonda Light
Emitting Diode %30 LED Tae LED axiiniiiiad euaaiiduiad wiedseenlulneuasiideeen
ey ﬁ%ﬁﬁjuaaﬁwﬂmaq LED 31awsduuuu Visible Lisht 438 Non Visible Light lae
Visible Light Aaztliu wasfianansaueadiuldseniua warludiuwes Non Visible Light f
gzdu wasildaunsoneadiuldfmenia
Tnganunsoutetseinnues LED sumnsenausaslaseil
1. LED wuunasdunsnan fimnueniaaueglutag 910-950 nm lsianunsa uesiiuls
memwan (Non Visible Light) Tvimnuduvesuasasuazszezddlnaunlaaiunse
WENLYZAMULANAINVDIE LA
2. LED wuuasdund Saueninduuszanas 650 nm waadiulddenidan (Visible
Light) mnaifurasuasegluseduiunans anunsansiadu Aufafidad dundu
wavdiavuiiudenlea
3. LED wuusasdiden Sauemaduuszann 560 nm wesdiulddhenddn (Visible
Lisht) Wmuduveuasinszesnsasiaduitlidlng aunsansiaduiiuiidunsun

Nudvnlan



26

Tnevhludy uasdunsagldfunudougeanlungy Visible Light uagludiuas Non
Visible Light 3o uasdunssn saduuasylefifllilunisuanslnlfdusefinniian

Feuasiigndseanunainda LED vos Emitter gnassioludsia Receiver lngnngly
Usgnousesa Photo Diode w3a 8ndewila Ae Photo Transistor devmiiiilunissuuas
uay Wasundsnuuasdilasulndundsnulnin Wegnddludnsasilamesannud PLL vide
(Phase Lock Loop) fioarniiuagifunisnsesanizarnud Wnsetunasiddaduddan
it Taeaednsauidug AldiRdosesn T defianuietusmisiiu Aagyilwiasy

ldanunsasudyaauadld Jevihlrniaiasemaduaiunsaduilaindiniswioy uuawdiay

dwioludanaduieving Wewdsuwlasanugiovinsala

2.5.3 NSWUIUTSANANNNNTIIN UV ULTULDS

Welinisiaenldaulnlddidnnsauiwes WdulumumufaInis wagmuisay

Y

Uing 397U 0401305293 UTU L ludesihaudilauszian wieluuans
° ] v o ] A a0 v i v & 3 <,
Mauvesiidugesitsuiosnounazaontd laosazaunsawusnlaguwesosn 1Uu

UszLanuaelumaneee) lagadl
1. Uszlnnanuasnnusasn (Opposed Mode, Through Beam Photoelectric sensor)
Tleguiasiuuiasu wagids agueniu dedaiaimsldeuszndiegnsedu
fu Fululnlddugeinansonsiaduingniivualveg waetusyeglunisnsadu unian

F9luan11¥n19919UUNAAITU Receiver Ag@111305 U QY IULENRINA AT Emitter 161

£ '
=

maaavian Inewdugosuuuiayyinuing anaduingiedeundaruntinuguiye s39ingwse

q

v v v

FunURE U@ es Iz N TidsaIndaas Emitter U5y Receiver
dleduaskilanunsataiiiu agvilisasanglusuilain Tinguietuauvinvey v
Tanugvesevinavesiifuldsuwiasly lngisnsonadnwaizn1svinauwuuiidnDark On

w3eDark Operate

Opposed Mode
g‘d‘f’i 2.28 Opposed Mode, Through Beam Photoelectric Sensor

2. UszLnnawasasaunau (Retro-reflective Photoelectric sensor)
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v
51 ISg I

Tildguasuuuldnugiuuduasyiou nefidugesuuuilazidds Emitter way
§13U Receiver Ansaneluduiioatu vlkldsndudenivanslnieaesiwndounwuy
Opposed Mode Thlsinsaasaldanldiendn utegndlsfinusndufosiadaiuruaz oy
weReflector Pnssiuiuiidugeiios Tnslldduwesuuuildunuasfounuuilasmunz
dmiviunuiiddnvarivwadiiduiuim emnersildmdumendlainindui
WNUaEToU wazyinlivihauRananla

Fuwoswuui avdvadlunisvieuniesverlunisnsiaduazldlndnituuuy
Opposed mode dsluanTizn1svhemunfiddu Receiver avannsnsUdyauLaIInsa
Emitter I¢naonnan ilesannduazassiouiuusuasiou Reflector gnaaniian

wihfivdnveadumesvintaaosnmaduingfindoudidaiuninduses etag

I OVUINUN U LIANT LT UDS WANAZNITVINE A TIAIINEIde Emitter NaslUdaweiu

al

AvNaU 39INIESU Receiver liaunsasuanaiiazasviounauuila

v
! N o a 1

Fazvlinsesmelusuilain Dinguistunuvinsed vilvaniugvesevinaves
fasulvdsunlasly Taotsniendnuagn19v199UKkUUL 31 Dark On 38 Dark Operate
wanNTle Photoelectric sensor Mildusuazviou awnsaudaliidu 2 naulvg) ladsiiNon

Polarization Photoelectric sensor / Polarization Photoelectric sensor

— P

Retroreflective Polarized
Mode Retroreflective
Mode

gﬂ‘ﬁ 2.29 Retro-Reflective Photoelectric Sensor

A VATV

3. Uszlnuns23dulnenss (Diffuse mode, Proximity mode)

v @

Wisduesuuvasviouniuinglaenss nMelududuesuuuilasiisgs Emitter uay
fsuReceiver Annsntsludfeadu vilrlddududeuduaislnisaoslandou wuu
Opposed Mode vibin1sinssldeulaiendy Wliduesuuuasiouiuing

< ¢ a & Y Aa o = ] ve$
Wulwesyiataglalung ﬂi’Jf\]'ﬂU“U‘u\ﬂu%llaﬂHm%VI“ULLﬂx‘]LLﬁ%I‘Ui\‘iLLﬁQIG’I"’UQIUﬁﬂ’]’J%ﬂWﬁ

[

MauunARIsUReceiver agldanunsa Sudymuaindads Emitter aifiesanlidingnay

q

yntnMdudazviaudasndunndisisuReceiver
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) A 1 N

Ingiugesiuuiiagyihmihinsaduingindoundniuindiveadues lneing

PIVUNUNH UM NI UL OSSN azvioudiasndanaindlds Emitter naulddadisy

[

U Receiver anunsasumuasnazagviaunduanlagavgyibiasnely Suildin &

fmgudetuauuisey hlianiuzvesevimavesiiuAsuuadly TassiSendnumens
¥emunuuiidn Light On vae Light Operate
uaNaNiiF Photoelectric sensor Mldusuawiou ausautsUssinndosls fail
3.1 Diffuse Mode
L‘ﬁuiﬁuﬂmiﬁ’m’mﬁugm?jmm Photoelectric Sensor LUy Diffuse Mode &auaqi
dvoonaania Emitter 1u agvhyuiud Wuigesios uii3unie Receiver Huassu lawe
wasiagiioutuinguéidsnduindsanduiaiuniitu Ssnsionuwuuiludesesd aun

LagAUATNveInginaseseaelun1INTIITUTEY

Diffuse Mode
U9 2.30 Diffuse Mode

3.2 Background Suppression

Y @

Julldduiges vl anilari oglung uves Diffuse Mode laelnldiduigasuuy

'
[ aa o 1

Background Suppression 14 gneenkuua bikidgymlunisnsiaduingndimunisuns
m’m%’mwaa@ﬂﬂé’ﬁuﬁaﬁwé’q Feonafidnvaresiuiiilndifeiuiunusuiiliusadem
Fuesuuusssualdamsans nerseni et unusuiundslavilinisiauinaiy
NANAN

Wa @113 U Photoelectric Sensor Background Suppression Fuazerdendnnis
ﬁﬂa’luLLwammgamymmﬂ 1aesa Emitter %ﬁqe‘?ﬁyjzyﬂzul,t,mLﬁmé’umﬂmﬁ’ﬁamﬂﬁmaué
drunasuazinsslivinaufunieds euasassieufuunuwdnduadimeasu dannasy
Y9971 Photosensor WUy Background Suppression agUsznauluaae Photo Transistor 2
% g avimind Sudyaamasiisseundunn wavvinisiuieudisufuiduices Window
Comparator Lt olsfanunsasus ladnsumieii deen1snsiadueyiinsslvu lag Photo
Transistor 1aA04¥AwInsIAsEAUTeuasi Suldol i Aasanunsndrtnsssenidlunis

nsaduldnuIuInTe NS iouna UL
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ADJUSTABLE-FIELD
BACKGROUND
SUPPRESSION

g‘dﬁ 2.31 Background Suppression

3.3 Convergent
Dulsiléduisesvdani o g Tunguues Diffuse Mode TnsTnldidulwesuuy
Convergent ugneanuuuulinsaduingludnumeresmssidaiud viegulunis
n5993u Tnsagmsraduiumm ﬁ%ai’mqLawwzﬁaq”tu&humimaaé’uwhﬁ"’u lngo1fEN1TaINe

fuilunisasaaduainnsinguvesiidwazdsungludugesios

Convergent Mode
;J‘U'Vd; 2.32 Convergent Mode

3.4 Divergent

JulWldiduaesviand . aglunguves Diffuse Mode taglnldiduigasuuy

[

Divergent gneanwuuibiuidamitunisnsnnduingidanuiuin vieflvuiaing dlu

q

UNASINM TR LSS uUssIuaty Tlaunsansadusasyinlinisyinauianaiale

wrd1m5uDivergent Wi azo1denanniIsinsulaenisangulunisasiaduliduas

[

W lianu150n5293 U MaNTANNTUILA TneazyinliAANISNIEELEY NI DELNDUNSUVDY

9

WENWUUNTENE WAz illaau AU TuRds o ulnsetusgurassudunayinle Trszey

Tun1snsraduauas
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Divergent Mode
gﬂﬁ 2.33 Divergent Mode

2.5.4 Switching output / Function Output #389n15%191UUU Dark On %39
Light On

! ISPd

Aoguuuunmsvhnuresidumesiszyinarlinauine waslidyganevinadols

]

o

i luanneundndlaiiiingsiariu udiu Receiver ansasudayaaimnndads Emitter
¥is19z3enguuuuidndu Dark On vie efiaudain Tunansatudrudluanesunfd

LifiTngdanuuaifisu Receiver laannsasudyaiaaindads Emitter litsnaziSonguuuy

173u Light On viSailleainaumian fenisidenluldsuntuediuilesntuifeans

Y

e Through-beam type e Retroreflective/Diffuse
Stable § Hah State | High
kght ON area light ON area
i o Lo Ly e s Ll L VNIVANCEIENE € Al o 1 2 (s B Shaan]
1 4 Unstable
' T N\ f light ON &
Unstable | Incigent v [t ! \ %ﬁ'm : " indidend <) :l e ST B B P
operation area :;ghll UV ' B Unstable ‘Ig'r:l :
s Vs - light OFF area
- - ---;---d:-----:--: ------------ u
Stable v O {, <N 4 Stabie
light OFF area r = L AN =0 : hght OFF area
¥ Llow (1 1 ‘ o NN . AN

Stablty . Rl \ Sl i bl onp
InSeator ON | I | E I Ig‘ ﬁ dcgorey e ' W=l
(green LED) OFF = (greenLED) =it -
! x .~

g A el —M?_‘ E
Lghton| eateny  OFF Lerwon| (e V

(red LED) : ' 3 ' “j
e . Transist

roradlP- NN | -, oo 7 T}

% The waveforms of “Operation indicator” and "Transistor output™ are for Light ON operation.
They are opposite operation for Dark ON operation.

gﬂﬁ 2.34 \WUSgULigunISYINeIULUY Dark On Wag Light On

2.5.5 IP Rating

Lﬂummgmﬁ Usaesy Um'ﬁﬂaQﬂumLLa“NwaamLsuul,snammimaﬂﬂmm Proximity
Sensor Tutlagtiuariian 1P67 agudn Fadudfiannsanusioduuazailunsldauundle
pgnsaUe uidmduuideInslirusuduesluanzwindeniianiiet suluszdes

Tguwossuiivy NTIP aininfiiu IP68K
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2.5.6 Light source : Infrared, laser, LED, Visible

Tunsidenldomumliifdumesdu i diddyiodewiavouadiildluns
n3aduing Tneianunsautassinnvesduaaiiduldidu2 Ussum fevisible Lisht %3e
wasiannsoneaiulddienlan Wy uasduns 31907 Feazmmnefun1snsdutueui
Fosnseuiissnsags szeglilnaunniin

warBnuszanfie Non Visible Light wiawasiilianunsanesdiulddenian wu
WagUBUNTSA Infrared %ﬁ%mmzﬁ’umim'sa%’u%mmﬁhié]’mmsmwmﬁmmqqa WA
Foennsszerlunisnsraduiilnaunniy esnnuassindarlausuniuanuassssuwile

Poani v lruseansawlunissudalannin

Penetrates Earth's
A Y
Atmosphere? N ¥ Y 1 N
Radiation Type  Radio Mlcrowave Infrared Visible Ultraviolet  X-ray Gamma ray
Wavelength (m)  10° 10 0.5x10° 10# 10710 107

o= | & ? So L % @

Buildings Humans . Butterfiies Needle Point Protozoans Molecules = Atoms  Atomic Nuclei

Frequency (Hz) . I
10 10° 10* 10 10 10 107
Temperature of
objects at which . 1 »
this radiation is the i | D
most intense 1 l
wavelength emitted 1K 100K 10,000 K 10,000,000 K

-272°C ~173°C 9727 °C ~10.000,000 °C

UM 2.35 [Wiguiigulas

2.5.7 IR Infrared Obstacle Avoidance Sensor Module
Tulpsauidly IR Sensor F9azsmovauadfukadunLsmvinty Wubuwasussan

»5199UlAEAse (Diffuse mode, Proximity mode)

gﬂﬁ 2.36 IR Infrared Obstacle Avoidance Sensor Module
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Y =

Tugadugesuasdniunsiaduingineing IR Infrared  Obstacle  Avoidance

9

v 1

Sensor Module lnglugail agdifsunasiids infrared Tudd fdyayauEun7) infrared zds

dyayaeanun uazdledingunls Aaudynin infrared  Nigndseanunazazvisanauluidn

v Y

a o

Msudygad @) ansatuldnsraduvingiegaseninld wazauisalsuauly ssus

9 Y

N1595793U hhavsalnale

OBSTACLE

SUN 2.37 Mssudeuiues

MeFduRsLUUTaLifIds Emitter Laz f15U Receiver Ansanialuditfeaniu v
Inluddudeaduaelnisaosils wlleunuu Opposed Mode vinlinsinasldauladenin
wrngnalsAnusndudesRnslNuas ounIe Reflector nsstnudusitduasias Tngln
A ulr o SuUUNT TN YA YO ULUURL N e E1 1S UTUITUnTa nwas Aiuwad i dusiuang
Wasananavihlidiguasiinlann I nduswkuasnay was vnlwinautanaiale

<@ I3 ng a0 o G o v 1
Wuweshuutazidwlunsyinnu wie seozlunisnsiaduaslalnaniiuuu Opposed mode
Feluanmznsvinauun@dsiasu  Receiver  azausosudgyanuasandids  Emitter 1o

papALal LpsaInauasIrasiouiuLiuaziow Reflector agnaaniian azuanian lu 0

:m . Reflected IR Light

White Surface

5UN 2.38 duasazviouniuliuasyiau Reflector
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wihfndnveaduwesviall sxasunsnTuingindeunidaiuniduees Wedng
Y58 VUMUK LINUTINLNTULLDS LAIDENITVINEMEINAINFES Emitter NasluS ey

Axviou 39 AFTU Receiver luanunsasuaiasnazasnounduinle asuansen wu 1

Light Absorbed

Black Surface

5UN 2.39 dngunsauas

Feavybasmelusuiladn Tingvieuanuviney  hivaniusveseminnves

msuldsundasly Tnetsisunanealen1399uKUUIn Dark On %3 Dark Operate

2.6 anutauawnas

2.6.1 Anumnpvasaiutswoines

afiudauewmes (Stepping Motor) Lugunsaiiorinmegtanils sanmsniled
lulasmoulnsaians unhmsauauldagaan tasiunemesdmungandmivldlumu
AUANNTTVL LT D3NS SuAET AT ke n9¥iaIuTesai Ul swelnesay
Fundouilaziu o az (Step) 0.9, 1.8, 5, 7.5, 15 158 50 e scﬁﬁuasgjﬁmmamﬁ’&wia%ﬁm
vosauiuswainasiaiu g afiudsuamoiasunndsanuoimednszuanseitaly ( DC
MOTOR ) Tagmsvhauesueinesnszuanssavsuluuuuseies luaansavsuidunuua
i Tessdulunni s vuasumisdsnuauldennndy wiludduaisasldad vt
wawesuwhnisnismivaulagldislussuuAinea wu niwees ( Printer ) waanmas ( X-Y

Plotter ) fantas ( Disk drive ) 4@«
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2.6.2 ¥ANNTSNN91UVBY Stepping Motor

Stepping Motor (ald Ul suaines) uie Stepper Motor (@fUtuasuatnes) 1Ju

v s

yawmasininTuindauslenad tnalassasranieluduazdsenaulumadnimanuu
apmas (Stator) WUATUNRATUFAIUDILBLADS YNUIINLAULAENIIIY F2TTTUBDNUN
Uszneudududu 9 lnsurazdfdueenuiduazianainuiertiiuey Wefinszwaniu

¥
=

a 1 @ s 3 1% 1 <3 a o 1%
?Jﬂﬂ’)ﬂﬂ%LﬂﬂﬁUWNLLﬂJL%aHIWﬁWﬂJu way 1sinas (Rotor) 1 JUNDULLLNENDNIT UaNWULAAY

dles filwdud 9 iiegainlunssiuiudiluvesamnes Inelsmesnasinegiuwnunyiie

P lUlgnumuApInis
Rotor core —| Shaft Bearing
Rotor core
Rotor teeth ——| Cofl

1. L. Cover
X f ’ Stator core
Stator core Stator teeth ange Permanent

magnet

gﬂﬁ 2.40 nlAs9a379 Stepping Motor

Tunasldsudndudesiiiesdiannsedndflalunisasedyaumsodnewadluli

19957vaRUT suaLnes (Stepping Motor Drive) nnsas19dayqinutduddudesassuay

o w A

Sosdiuvesdyanasneuazdndsnddyfenisgdumniesaenvhnssediufafiuds

LI
Anfladunyinuaned _ Tuademes
(Controller) (Stepping Motor Drive)

gﬂﬁ 2.41 LASEINI5YN9IUY88 Stepping Motor
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2.6.3 UsenNvad Stepping Motor

afiutemesulsmusdavesamaed 1 2 Usvinm e

1. uwuululndnd Bipolar) wawmasviaduaandiiuogiu Stator a¢laifl Common
Wire vil#nnseanuuissiurouttsiudou Tnetusindniiiniu dammesazgnimun
Tnefianswesnisivavesnseualuin dsanunsovinlifndawimanlufienienssiudule
Wigs nrsnauiiemnsveanisiualunseualui Immmnﬂmimu@mamwaaﬁw%ﬂﬁﬂé’u
Falwi vrerdienadenadiuilaemesUssaniiin adiutimewmeduuu 2 wa

2. wuuglndn$ (Unipolar) 9naan Stator vesupimessiaftazdl Common Wire

(] o

#usulddu Common Ground %58 Common Power 38iN1SHUVAAIN 2 ¥R VULAAL

g <

TIINANV9ALANDS YN ALAaZYAaALAAT LA IUAAN 1RSI UT L LRz UAL UL DU

2 Wa uisiuewasazioeiy 4 wa adutauawasududundeuldiuwnsvaiednae
1 [~ g 6 al 1 & a lﬂl v 1 1 6

uwausawesuuugilngts dusstantosnduuululngns

Felulpsenuidentdafutmewasuuu Unipolar (efilnans) wuu 6 ane

Bipolar Unipolar
=
'3 C
:: Rotor Rotor I Common
2 —) >
S
8 N a0 3
3
3
[®)
5

fg‘dﬁ 2.42 7" Stepping Motor UszLanenge

2.6.4 35n137U Stepping Motor TrnyulagnsnszAuims

Tunsmusuaiivlwemesifiofiorlivhnismu FEnsmusunssudlndidnglisy
wnananed (Stato) Tuusasmavesafiutemes egnadudduiiniveu

Tunsnssduavesvesadiutsdogfeiiu 2 wuufo

1. manszfuwlawuuaaiuuenes (Full Step Motor) 3anunsauuenisnsesula

ponladudn 2 F3meiume
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1.1 wuunaaiiy 1 wla (Single-Phase Driver) #3ouuuiin LARIRIA5197 2.4 w1y
nsteunseudlnlituunain vasaivweinesfiazen Tnsasdounszuaes
paduiuly Sunspuaiilvalunan swvhnmslvalufismadeisunnan

1.2 wuuyaaiu 2 1a (Two-Phase Driver) wansFannsedl 2.5 1unisteunseua
Tifvnain 2 10 vesamudseimesnionqiuly uazaenszduiissdaiuly
uenfusuuniana fafunsnssduuuuifsioddmasliinnty uazasyilid
L59UAYRIBMBTUINNTINTNTEAULUY 1 ivla

2. ﬂﬁiﬂizﬁuLWaLLUUﬂ‘éqaLﬁﬂ (Half Step Motor) %38 one-two phase Driver A9n13
nszdumanUUyaady 1 wa wag 2 wa Fosavuiuly wansfansisi 2.6 ussdadildan
nsnseuiauvuiasiifivunntu isermvesaddisserduas lunisnseduuuud 1
wdesiinianseduiiniais 2 ass Feagldszosnes afiuvifunanseduifissaduien veq
LuuaaAy 2 hUULsn AuazdgnvaIN SR uiLrtesmdeady Alluasuviiveiuy

SN AINGNADIYRIRMILUITIMMUARATNNTY

A13199 2.4 NMINTEHUNELUURUUNAAAU 1 ia (Single-Phase Driver)

AU wladi 1 iad 2 e 3 wiadi
1 1 0 0 0
2 0 1 0 0
3 0 0 1 0
4 0 0 0 1
5197 2.5 nanszRuawuuaaiiu 2 i (Two-Phase Driver)
Alfud a1 e 2 e 3 e 4
1 1 1 0 0
2 0 1 1 0
3 0 0 1 1
4 1 0 0 1
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A5l 2.6 ﬂ?iﬂizﬁuLWﬁLLUUﬂéﬂﬁLaﬂ (Half Step Motor)

afiu e 1 el 2 e 3 \Waidi 4
1 1 0 0 0
2 1 1 0 0
3 0 1 0 0
4 0 1 1 0
5 0 0 1 1
6 0 0 0 1
7 1 0 0 1
8 1 0 0 0

2.7 TUswnsututaasdnaaulnsatass (PLC)

2.7.1 AMUNINEVBY PLC
TWsunsuuidaaednasalvsalass (Programmable logic Control : PLC) Wugunsal

[

ﬂ’JUF’]Mﬂ’]iVTN’luGUENLﬁ%l’eJx‘iﬁ]ﬂi%%@ﬂizU’JUﬂ’]iﬁN’mGi’m‘] Tnenelud Microprocessor 1du
aueadinsitddny PLC axflduiidudunauasiondnafianunsasossnluldauldiud ¢
n9IIN30EINTR19Y FEsaIAUdUNR diuesnndzldsiosanlUaununisrinaIures
gunsalvidelniasdnsfifulimng 15aansnaiasasvienuuvesnsmuesildlaenislou
dulsunsudmdadluly PLC uanatnd Saanunsaldanusudvgunsaiduguiniosenn
U5l (Barcode Reader) i3asitani (Printer) dslutlagiiuuenainiaies PLC agldaunuy
1fig7 (Stand-alone) wiadsaansasie PLC aneq fadsneiu (Network) lilaauRsng
yhauressyuuliivszAns nandatudasasiulidinisldau pLC danubanguan
efululsanugaamnsusneg Jaudsusnld PLC uniu

PLC \ugunsniviialedn - awamn (Solid State) viemuuuuasdn (Logic Functions)
N1590NLUUNTINNIUYEY PLC A8ARefiUnanNnIsyineIuvesneuiaLmes mﬂwé’ﬂmsﬁugm
W& PLC agUsznoufegunsaifiiienin Solid-State Digital Logic Elements i aliinany
uagsdindulanuvasdn PLC Iddwmiumuaunszuunsiauvesaissinsuargunsaily
1599URAEMNTTY

n5ld PLC dmsumuauiadosdnimiegunsalniag lulssaugaamnssuazdde

TaSeuniinsldsyuuressiad (Relay) Fe3nduasdounuaeliia wSeiisenin Hard-
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Wired azduiiiofinusnduiidonuasunssuiuniswan vieddunisineulug Adeadiu
awliflnd Fadonauandoalddiegs udnsld PLC Su avannsnivdeunszuaunis
naanseasunisineulmllalnenisdsulusunsuludwindy venainiuds PLC Fald
szuuledn — @ Jeundedoniissuuidy nishunszudliindesnin wavazanninie

ABINITVYNYTUNDUNITIINTUVDIATDIINT

t!
nﬁ'mus(:?:;ﬁuanma -

2.7.2 1ased$19w99 PLC

viapilou Tusunsu

HUIBA NI

Ul 2.43 nlassasraes PLC

dnwazlassaieneluves PLC Fadsznausme

1. wiheUszanana (CPU: Central Processing Unit) imiifiAuiailagaun 39
Wiguailouawsaves PLC melulsenaumeiasasinuaevilauarilulasiuswawesiva
(Micro Processor Based) ldunugunsaidnniniiad wdwes/Indiuesd wasdiniuges
il el ldamnsasenuuu1easlaeld Relay Ladder Diagram 1éf CPU azganfudoyaain
gUnsaiBunyeneg MntuaginsUssanawasfudoyalasldlusunsuainuuienius
ndsntuardsdidoyafivmnzauuazgnioseenlugunsaiionsing

2. MW 38A21U97 (Memory Unit) 19 A ud oy aveslusunsy uvseanidu
vhsiAusnuilusunsuuazdeyadililunisieu Tasvuevewniisanudiazgauds
soniludndoya (Data Bit) n1eluniteainud 1 9n Aasdaran1izniasdn 0 nie 1

LANAINULAILAAIEY 99 PLC USENaUun8nU18ANUINE@0991 A8 ROM way RAM
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1) RAM (Random Access Memory) ¥iuihiiulusunsuvesiliuas doyad
Tlunsuftismuues PLC wiheanusiussnmiaeiiuunmedian delfifeldidulnies
foyadodalidy mssuuasmadoutoyaadlu RAM ldieun imszazduiamng fu
s1uluszegnaass n3otas 09 Tn151UA suuvas niefnsululusunsuegves 9

2) ROM vihmihilAulusunsudmiulflunsufofRauues PLC maulusunsu
yosgldf viheeuduuy ROM Ssanmnsautdldifu EPROM Bsasdiosldgunsaliivanlunis
Fouuavaulusunsy wanzdunudlidesnisdsuudadivsunsy venainiddduuy
EEPROM witheauswszinnillifosldiedasilofiaslunindeunazatlusunsy ansnsald
snilfndloudu RAM ustliFedduunneidises udseazunsninieosnnsuauauiives
ROM waz RAM 13y

3. una 9180 (Power Supply) 1ne PLC azsudygiunszualWWraay AC
(Alternation Current) Aflusssulalsin 110 VAC n30 220 VAC n3aainlufinseuanss DC
(Direct Current) 24 VDC TngivAsulndhuussiu 5 vDC vidolddnenszudlniliszuu fuoa
Fosmuluislulaslusivaesaunn loing uazeunsaidun

4. yidapdune / 1e19we (Input / Output Unit)

% o‘da

1) 'Vimaau‘wm (Input Unit) mmwmmuamﬁmmmﬂaﬂﬂim%mmmamauaﬂ

T o

a

i @3ng]una (Pushbutton) adnaind (Limit Switch) Saa3nd (Reed Switch) i@ uiwos
(Sensor) kay a'ﬂﬂimaus‘] maﬂmmmmm anulasdey mua'smiﬂ“ L‘WE]‘VI’]ﬂ’]'ﬁ

u

ﬂﬁzmamamﬂammmwmlfmmﬂauw%mammmiﬂmmﬁ nesely

Y v

2) niete e (Output Unit) 9y mmmmmasua %uwlm 1NN
Uszadanaveadily LLmazmmsaqaigiymaaﬂIULwamUQ:quﬂmmq6] 199 1A3039NT 19U
TwAuednds (Solenoid Valve) aima$ (Motor) wasaing (Light) wardus wieliinaumiy
mdsedlusunsudideul’

5. miregunsaifldlulusunsa (PM: Programmer / Moniton) azidudnwaizgunsal
fo3au ioasainuazrsimsalun1svhau wu reufiawes (Personal Computer) Aguadn
(Keyboard) 90ua@nsn1n (Cathode Ray Tubes) wazluswnsud saaulea (Programming
Console) aguansnan1anitaeduueada (LCD; Liquid Crystal Display) w%amimuawhu
208 (Touch screen) Tnpagtoulusunsurugunsalvaniadlufimireanudives PLC

\ialddsnunsenIuAudung / winasely
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UM 3

A5N15A1LHUNUY

[

Trssoudl wisBnsduiunueenidu 5 meu fuaSeauysainsudu fod
1. M3vhuvesdIuNITALGY
2. Mafathmiinmes Loadcell
3. N153UANY04 IR sensor
4. NSANAEIMTUFRNUTIIAINGDY

5. MIUTIWANSuiaInaas

3.1 AISVINIUVBIEIUNITALAL
USZNOUMEAISNIY 2 baU 1a8LAULSAYINMTNASULasd L AsaNanine tioaana i

Y A =~ o Y Ao o a o &
FANYNIULFUNEDY BININUINAAYINaRN N UL Load cell

3.1.1 \asesdiefild

1. wawwes DC
wsanulin 12 v aasausadn 200 RPM
nszualaiin 0.06 A Masl 3.5 W

(%

2. Wastunewes lngldgunsallunsvindadl

- Diode 1N4OO7RLG 3 63 - frfiuyseq 100nF 1 6
- fEunIu 1/4w 10k 2 57 - IC NE555

- FIFUIU 1/8w 1k 2 62 - N Mosfet P75NF75

- fh@numudSuaila 100k - Terminal 2 A3

- fufivdszg 1nF 1 6n
3. las9asns Belt Conveyor wuudnaaslagyinainlsl
4. wannau laglaviePVC
5. Modular Belt fivhandmilaiiey
6. puanNUu a3 608

7. shegranannue tneliugud



3.1.2 Schematic DC Motor Speed Controller

-
=
=
=

MM
R1
1k
12V DC
Diode
1407 A @
NE555
Diode R2 3R R
1N4007 10k
——aR DISf—
VR — 1Y} THR}=
100k 3 4
HGND v+°——i}—- P75NF75
T | e
) QAL C2 'Y:VAIAI
Diode R3 1nF R4
1N4007 10k K

|]}~—

gﬂ‘ﬁ 3.1 Schematic DC Motor Speed Controller

3.1.3 Layout DC Motor Speed Controller

- Top Layout DC Motor Speed Controller

31117; 3.2 Top Layout DC Motor Speed Controller

41
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- Bottom Layout DC Motor Speed Controller

gﬂﬁ 3.3 Bottom Layout DC Motor Speed Controller

3.1.4 N1572995TUNBLABS DC

GND 12V

JUN 3.4 n1seieeastuewmas DC
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3.1.5 #@18nu

1. @euEmnsusSuLara L daNan e

5UN 3.5 gy

3.1.6 HUNANITNI9U LavunnKE
1. 97810 12 VDC M119957ULamasniuds 3.1.4 Wisliuanasvinau
2. UENgNUYNEDININNTEINY WA NNTUNLNENAZBUNITANALS 70 gn daLne

A1V UVDIETININ BAIVUANKA

3.2 Anstiaianiinued Load cell

Load cell 5kg vt umesiniiminvesnansas Tao load cell avdaen
Foyauawalnlfihluil HX711 Weight Sensor Amplifier Module iftavenednyayinuasuas
Suanadliiniduianea (Analog to Digital Convertor) §en1siminminuansdardesinuasi
aovnuileguulnanivadvyuey

nsldnuazdesinns Calibrate Aoy ielldAifienugndesnniign ududeu
Tusunsunisldannlaed Arduino UNO idushmugu udsntu Sedufinaa3euiiousn
dletsnniedestamiin fuafildann Load cell vazdsanonudslaivau uasvnraens

NYU

q



3.2.1 As0aNlY

1. Load cell 5kg + HX711
2. Arduino UNO

3. AUNLAMSUA L BLaNANN UgIUL Load cell

U %
v o

4. L ATRITIMLNAINDE
5. Jaqniiuniin 50 g

6. fvgnaNanA taglguzu?

3.2.2 n1sieaunsal Hardware

LT

U 3.6 7192995 load cell

aaq
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3.2.3 n15U3uA1 Calibration Factor
1. Weu code dwiun1s calibrate lngldTaaiidmidn 50 ¢ Tunsusualvignaes

Tneusuenit variable 3e calibration_factor WU 419100

finclude "HX711.h"

fdefine DOUT 3

fdefine CLK 2

HX711l scale (DOUT, CLEK);

float calibration_ factor = 419100;

void setup() {
Serial.begin (9600);
Serial.println("Press + or ~ to calibration factor");
scale.set_scale();
scale.tare () ;
long zero_factor = scale.read average();
Serial .print("2ero factor: ");
Serial.println(zero factor);

}

void loep () 4
scale.set_scale (calibration factor);
Serial.print ("Reading: ");
Serial.print((scale.get units(), 3);
Serial.print (" kg");
Serial.print ("’calibration factor:/ ");
Serial.print (calibration factor);
Serial.println();

if (Serial.available())

{
char temp ="Sexrial.read();
if(temp == "+7)
calibration_factor += 10;
else if(temp == '-')
calibration_ factor -= 10;
}

gﬂﬁ 3.7 code d@w5un1s calibrate load cell
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2. Wgu code @nsunaaaun1svinaIued load cell IngsuA1un 10 AN waln1ALRaY

#include "HX711l.h"

#define calibration_ factor 409521
#define DOUT 3

#define CLK 2

const int ProxSensor=5;

HX711 scale (DOUT, CLK):

int numAvVG=10;

void setup() {
pinMode (ProxSensor, INPUT) ;
Serial.begin (9600);
scale.read_average (80);
scale.set_scale (calibration factor);

scale.tare(); //3@vwnnidn o
Serial.println("OK Start :"):

void loop() A
if (digitalRead(ProxSensox)==LOW)
{
float receive=0;
floar SUMreceive=0;
float AVGreceive=0;
float input=0;

for (int numReceive =1;numReceive <= numAVG; ++numReceive)
{
receive = scale.get_units():;
receive = receiver=1;
SUMreceive = SUMreceive + receive;
Serial.print/("sum WEIGHT :");Serial.println (SUMreceive, 3):

AVGreceive = (SUMreceive*1000) /numAVG;

Serial.print ("AVG WEIGHT :"™);Serial.println (AVGreceive).;

input = AVGreceive;

Serial.print ("WEIGHT.:");Serial.println (input)s

}
delay (1000);

g‘lJﬁ 3.8 code @w5UnN15 run load cell
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3.2.4 uiinwa

1. thugumndaimdndueiests flazgn musidy widuiinea

2. vhmsUszananalusun sy

3. ihangnudmiudndemdniagiuy Load cell 11719uu Load cell uddah
uguIsUUAmenuiletimin fiazgn suddy udufines

4. Wamsvhauesmeniy wdinhugsunumaumenuiiedaimiin fasgn
MUY Wt uiinug

5. @3Unan1Inaeg

3.3 N155UAY9 IR Sensor
ASI91ULABIYINNTS Calibrate Aau 1B lAlAT282NIINTIATUANLTLIIADINIG kA7
Weoulusunsunisldarulaedl Arduino UNO tdudaniuau wasandudsdudinua Lile

H51AADUNITTUAT LBHARTUIPRDUR N U UDS

3.3.1 pesiiafild
1. IR Infrared Obstacle Avoidance Sensor Module
2. Arduino UNO
3. geNIUAMS U ABINARA I UL Load cell
q

fogranann U Teelausud

3.3.2 M3riagunsal Hardware

-6\ z
=4 - N .

Arduino”

3

s

35U 3.9 6192935 IR sensor



3.3.3 n19 Calibrate

a8

Weulusunsy 1aesu input wnandg aved IR sensor wag Calibrate Tnan1susu

ANANNAUMUARIALUUSUATLS (Trimpot) WiaUSussarMsnTIaduveadulyes

const int ProxSensor=5;

void setup() {
pinMode (13, OUTPUT) ;
pinMode (ProxSensor, INPUT) ;

void loop () {

if(digitalRead (ProxSensor)==HIGH)

{

digitalWrite (13, LOW)7;

D
r_—'
[6))]
0]

digitalWrite (13, HIGH);
}
delay (100);

35U 3.10 code lng$u input a1ndaya1a4vas IR sensor

3.3.4 Uuiinwa
1. Uszananalusunsuluden 3.3.3
2. \UAMSYINUTBIENENIUNG 2 F7 UaieusuIiazgn auAsu 10 gn

3. JuiinuavaAi IR sensor #5293UlA
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3.4 ASAMUIMEMIULABNUIIYRINGDS

< A ' ::l' a o 3 xS o 1 1 a1 14
L‘lJ‘Llﬂ'ﬁLa’e]ﬂﬂﬁE]\‘iLW@UiiﬂqNa@ﬂm‘HaﬂlU TUMINYe9LAaENaDIlAININADINTT

3.4.1 #ANNISATUIN
1. 14 Quartile vesusaznans Wusivunitoulylunisiuia
2. dnsmnunsls bawn
- sum Ap AMNATIYEIMTINNER AN
_ diff Ao AnarnasEnInideanisdenass AuANasINvesmin
NN TIRENaDY
- halfdiff Ao ASandl wesAman1ssenitaimdniidesnisaenaos fuen
AT RUDIMTINNER S NS
3. Foulalunsidennaos toun
- \ilo halfdiff 11031 Quartilel navsazuNAnSusiaunTEI halfdiff o]
Tua39 Quartile 1 59 3
il halfdiff ogludas Quartile 1 711 3 napsaesundnsueididuinineg
Tut23 Quartile 1 8¢ 3 auAsEITY halfdiff Jeensn Quartile 1
- \fle halfdiff fasnd1 Quartile 1 ndesasiundnfariduaniing fifumn

Thawganua diff lnenvusainnuRkanainnsule



3.4.2 93UUVUDY Arduino

UV Arduino Sllruiauwanaiagu 3.11 Fadisvuunielu 3 seuu lawn

Input for Calibrate

totalBox F1uundad (ndav)

wantedWeight Thwmilniisasnissianaad (q) -
PRDperBOX 3nnunansiuvinidlaunvigasanaa (2u)
MaxMin Aenufawaiavioausyls (g)

A)ut ﬁ"mﬂnﬂama'nﬁny

A)
_ M5IdaU
5 7‘1mwﬂgﬁ§ummmsaqnussq
Hunas Savidugavinazasnaaslsvialy

(8)
/ ws1Adal i

Fnwiiansuandaiaginga
Quartile 1 fia 3 vavnaaewsa’li

ey T v s v
wnaasndvhigasnistdnaaintMziuganig uasiusadgania

andaula
checkLastPRD =0
checkQ =0

Processing
Sorting_SUM function
Fadsuainuaidny
TRaGaadduRInnaan e sum uanga Tldniaoiga

uAamnaasdatll

©)
mnaasnannsaldnandusla Tnosdiumsll
Miagnaas enuFduANuEdyAtaialy

gﬂﬁ 3.11 53UUV04 Arduino

50
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1. 52UV A aTadeuInhutinisuinausagnussplundndueidugainevesnded

lovSelal Hunuiauanaiagun 3.12

(A)
N5 I.h“llﬂ'lrl‘:"umﬂ1)\l"l‘iﬂqﬂllﬁ’-iﬁllhl“'lﬂﬂﬂl'ﬁliuﬂﬂ“'lﬂ?lﬂ\!ﬂ'iﬂ\'l‘lﬂ\i‘iiﬂu

lnmallze Input Variable in function
checkLastProduct awidudui naasiiug aaoms‘tﬁms\ﬁmﬂwmmu
1: daang
0: Lisiaonns
Lastinput ﬂmﬂnnaouamﬁmm
LastMax muwﬁnwmananaouaaﬁmﬂ Tansaldlundasls
LastMin Animinivasigauacndatusd viansalalundacts

Processing

Check_MaxMin function 161 wAadurignuTsy

Tits : vindupausiatal reset adBtundaanignussy

JUN 3.12 unufavesszuy A
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2. 3¥UU B as3vdeuInimtinifuaniiAeglugie Quartile 1 64 Quartile 3 vaingas
v3alyl Tunudauansfagun 3.13 Fangluszuu B dmsviheugesdn 2 nsvieu

furuisuansdiasud 3.13 (n) uag 3.13 (@)

B)
as1adaui tnainisnniiaaduzig Quartile 1 Av 3 7avnaanida’hi

Initialize Input Variable in Check_Quartile function
C_setq w3a checkQ . .
AMiduduin nasetiug daamsiandssasiviithuinagiuig Quartile 1 80 3
1: ¢iaoms
0 Lisiaoms
C_input iuiinyasnaniusi
C_quar3 f1uas Quartile 1 3 yasndag
C_quar1 f1zas Quartile 71 1 2aondas

Processing
Check_Quartile function

6 - waafaurignussy

Y

.....

B.1
A sum diff halfdiff quartile1 uaz quartile 3 ravnaavNtduaad oL

e : virffumausialyl

A 4

B.2
asndnuTHaef Tl uZusasganzasnaanitali

35U 3.13 wnuravesszuu B



B.1
1A sum diff halfdiff quartile1 uas quartile 3 2avnaadilandasal

Processing
Position function L
#51372UIN NasiaussITailingu

Processing
~ Sorting function
Gaadmnimilnyandasdasiaioiunaas anndaalininn

\. J

Processing
Find_Qf1 function
e Quartile M 1 wa9naa9

Processing
Find_Q3 function
A7 Quartile 1 3 vasnaas

Processing
Calculation function
WA sum diff halidiff uaonaas

(A1) WHUEIYBITEUU B.1

B.2
asrdauTHaasaniluusasaaaaavnaasniahi

Processing
Check_HalfDiff function

PutinBox = 1 : ula halfdiff > Quartile
PutinBox = 2 2uila Quartile3 > halfdiff = Quartile1
PutinBox =3:: 1ila Quartile1 > halfdiff

Check Variable

= .
PutinBox = 3 dutfusaoqaving

Keep Value
checkLastProduct = 1
LastMax = diff+MaxMin

e .
‘hitdhutiusasgavig LastMin = diff-MaxMin

(V) WEURIUBITEUU B.2

53
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[y

3. 530U C wnassiiauisalanansueils lneawidunishufiaznass auaisu

|
= £ [

AudFladnly Junuidawansdasguit 3.14 Fangluszuu C Imshnugessn

2 M9 unuiauwanaiagun 3.14 () uag 3.14 ()

(C)
wnaasannsalandaasiale Tagdiunis iiaznaas eudduanuddgilaialy

CA
%A sum diff halfdiff quartile1 uas quartile 3 avnaavn ldnAGA L

A 4

C.2
asad@arnaas o adludaulahiurae PutinBox

5UN 3.14 unudavesszuu C

CA
wan sum diff halfdiff quartile1 uas quartile 3 zavnaaIN laHAG AL

Processing
Position function An

B o i o N R 4
ASNRAFDUI) NS2INIRUSTIFUTUATY

[ R
Processing
X Sorting function )
Buvdsnhninzasndasarinaiundas niazlununin
. >
( 2
Processing

Find_Q1 function
w1A1 Quartile V1 1 298833

Processing
Find_Q3 function
A1 Quartile 7 3 va9naas

Processing
Calculation function
WA sum diff halfdiff 2aenaas

(A) WRNUEIUBISTUU C.1
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C.2
asrdnHdasae agTutdaulauzas PutinBox

Processing
Check_HalfDiff function

PutinBox = 1 : Wl halfdiff > Quartile1
PutinBox = 2 : ifla Quartile3 > halfdiff > Quartile1
PutinBox = 3 : «fla Quartile1 > halfdiff

PutinBox = 1 HARAUYIQNUSTY
( uanfaueignuss
PutinBox =2
fmua checkQ =1

vinorigu C miSnadhy
¢ 4
wiamnaaedaly

o, A9RE2LT)
ursaldiiunfasaridusavaaviela

PutinBox =3

Error
Hait the whole system

PEENGS LT

riug checkLastPRD =1

(V) HURIUBITEUU C.2

3.4.4 AN5EUTUSHATY

dunadeulusunsulidmansedausnadn Susiftoussgaudmind fald
aridu ol
1. Check MaxMin
flafdudmiunsanaoudn diminfisuinanansagnussdundnsusitugaineves
naaalavisely
- 19 nandaueiavgnusey

-ladld s vindumausiall
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Check_MaxMin

int lastproduct
float C_input
float C_max
float C_min

lastproduct ==

pass = 0

C_max >= C_input
&&
C_input >= C min

L7 pass = C_

input

pass = 0

U 3.15 usurfsvesileddu Check MaxMin

[T =mmmm=e RN Check /Max ‘Min for last product
float Check MaxMin (int lastproduct,fleat € input,floa
{
float pass=0;
if (lastproduct == 1)
{
if (C_max >= C _input && C min <= C_input)
{

pass = C_input;

}

return pass;

t € max,float C min)



2. Sorting

HanTudunsusgaAInuntuae

Sorting

float af]
size_t sz

int i=1
l<}
int item = a[i] No
v Yes
\Vi
No
int item = a[i]
int cmpPos = i-1
Yes

cmpPos >= 0
&&
item < a[cmpPos]

a[cmpPos+l]=item

a[cmpPos+l] = a[cmpPos]
cmpPos--

L

SUT 3.17 wnurfsvasiledidu Sorting




float Sorting(float a[], size_t sz)

{

int cnt=0;
for(int i=0; i<=sz-1;i++)
{
int item = al[i]-
if(item > 0)
{

cnt++;

}
for(int i=1; i<=cnt-1;i++)
{

int item = al[i]:

int cmpPos = i-1;

while (cmpPos >= 0 && item < a[cmpPos])

{
a[cmpPos + 1] = a[cmpPos];
cmpPos——;

}

a[cmpPos+1]=item;

}

5UTl 3.18 Sorting

3, Find_Q1

HINTUAINSUMIAT Quartile 71 1

58

return cnt; ///count weight !=0)for £finding g pos



Find_01

float cnt
float al]

float cn = float(cnt)
int cntt = int(cnt)
int Posl = ((cntt+l)*(0.25))
int Modl = ((cntt+l)*1)%4
float Decil = float (Modl) /4
float PlusHalf = Decil+0.5

Y
No
> Decil = PlusHalf-1
Yes
V

Posl++
.\mA
V\i/N

Decil = PlusHalf-1
float P2=a[Posl+l]
float Pl=a(Posl]

V
No
Yes
V

Pl = P2

float Dl=Decil* (P2-P1)
float Q1=P1+D1

U7 3.19 wrusfsvesileddu Find Q1

59



£l
{

60

oat Find Q1 (float cnt, float al[])

float cn = float(cnt):

int cntt = int(cnt):

int Posl = ((cntt+1l)*(0.25)):
int Modl = ((cntt+l)*1)%4;

float Decil = float(Modl)/4;
float PlusHalf = Decil+0.5;
if (PlusHalf>=1)
{

Posl++;

Decil = PlusHalf-1;
}

else
{
Decil
}
float P2=a[Pesl#+l]:
float Pl=a[Posl]:
if (Posl == 0)
{
P1=P2;
}
float D1=Decil*(P2=Pl):
float Ql=P1+Di;
return Q17

PlusHalf;

sUfl 3.20 Find Q1

4. Find_Q3

HaNTuUdINsUMAI Quartile 1 3



Find Q3

float cnt
float af[]

float cn = float (cnt)

int cntt = int(cnt)

int Pos3 = ((cntt+1)*(0.75))
int Mod3 = ((cntt+l)*3)%4
float Deci3 = float (Modl)/4
float PlusHalf = Deci3-0.5

Y
No
P Deci3 = PlusHalf
Yes
V

Pos3--
Deci3 = Deci3+0.5

—%

float P3=a[Pos3)
float P4=a[Pos3+1]

V
No
Yes
V
~N

-
P4 = P3
. J/
o N
float D3=Deci3 * (P4-P3) 1
float Q3=P3+D3
. J

U 3.21 ururfsvesiledidu Find Q3
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float Find Q3(float cnt,float al[])
{

float cn = float(cnt):

int cntt = int(cnt):

int Pos3 = ((cntt+l)*(0.75)):
int Mod3 = ((cntt+l)*3)%4;

float Deci3 = float (Mod3)/4:
float PlusHalf = Deci3-0.5;
if (PlusHalf<0)

{

Pos3--;

Deci3 = Deci3+0.5;
}
else
{

Deci3 = PlusHalf;

}
float P3=a[Pos3]:
float P4=a[Pos3+1]s
if (Pos3+1/ > cnt)
{

P4=P3;
}

float D3=Deci3 *(P4-P3);
float Q3=P3+D3:
return Q3;

}
R e
5U#1 3.22 Find_Q3

5. Check Quartile
HendudmiunTisaeudn Uminisuanilaregluyia Quartile 7 1 fsQuartile 71 3
YoInaeIwnIalyl

- 19 : wdndoueignussy

~Mafle : vhduneusioly

unseitaAn halfdiff tosndt Quartile 7 1 Fsiwuaiundndasidusesgainevos
naes shilmilesudminvesdnsasitudely szanunsaldited¥u Check MaxMin Tunns

WHanAugvuaaringle



Check_Quartile

int setq
float C_input
float C_quar3
float C_quarl

No

C_quar3 >=
&&
C_input >=

pass = C_input

] ——mmmmm e
float Check Quartile (int setq, float C-input, float € quar3, float C_quarl)

{
float pass=0;
if (setqg == 1)
{

SUT 3.23 unudsvesiladdu Check Quartile

if (C_quar3 >= C_input && C_input >= C quarl)

{

pass = C_input;

}

return pass;

gﬂﬁ 3.24 Check Quartile
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6. Check HalfDiff

Handudmiunriaasuiraiasimiemaniiseglutile

Check HalfDiff

float halfDIFF
float Quartile3
float Quartilel

Quartile3 >= halfDIFF
&&
halfDIFF >= Quartilel

hal fDIFF > Quartile3

U 3.25 unurfsvasiledidu Check HalfDiff

Ll =P =TT shetk Hal FPIFf-———-NS—ZF g5~
float Check HalfDiff (float halfDIFF,float Quartile3,float Quartilel)
{

ifit. PUT:

if (halfDIFF > Quartile3)

{
PUT = 1; //yes

}
else if (Quartile3 >= halfDIFF && halfDIFF >= Quartilel)
{

PUT = 2; [/yes, setg=l
}
else if (Quartilel > halfDIFF)
{
PUT = 3; //yes if setg=1 then lastproduct=1l, else no
}
return PUT;

5Uf 3.26 Check_HalfDiff



7. Calculation

FINTUAMTUAITUIUNATIN WA WAZASINTIUDINARNG

void Calculation (float

{
*sum =
*diff =
*halfDiff =

*sumt+weight;
want - *sum;
*di FE£f27

8. Position

Calculation

float *weight
float *sum
float *diff

float *halfDiff
float want

*sum = *sumt+*weight
*diff = want - *sum
*halfDiff = *diff/2
sum
diff
halfDiff

SUT 3.27 unuisvosiladdu Calculation

weight,

float % sum,~float/ *diff,

;s‘dﬁ 3.28 Calculation

HandudmsuiuAIP LI AN S U

fleat #halfDiff,

65

float want)



Position

int x=0

float weightPrd[] [n]

int ttBOX

int PRDpb

int thlsBOX

[ int pos }
int numBOX[ttBOX]

V
No
> pos = numBOX [thisBOX]
Yes
V
V
int cnt=0
int y=0
numBOX(x] = cnt
X++

JUN 3.29 unurlavesitandu Position
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int Position(float weightPrd[][n], int ttBOX, int PRDpb, int thisBOX)
{

int pos:;
int numBOX[ttBOX] ;
for (int x=0;x<=ttBOX-1;x++)

{
int cnt=0;
for (int y=0;y<=PRDpb-1;y++)
{
if (weightPrd[x] [y]>0)
{
cntti;
}
}
numBOX [x] = cnt; //position of prd in'box xth 00
}

pos = numBOX[thisBOX]-1;

return pos;

g‘l.lﬁ 3.30 Position

9. Sorting Sum

v a o

Hendudmsvsesanuanuddglunsidenndeiiszussy Ingagussynaesiitng

< '
LANNBU
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Sorting_SUM

float al]
size_t sz
int c(]

float arr([2][sz]
int r = 0

arr(0]([r]) = c[r]
arr[1](r] = a[r]

I

int item = a[i]
int cmpPos = i-1

cmpPos >= 0
&&
item > a[cmpPos

a[cmpPos + 1) = a[cmpPos]
cmpPos=~

A0

a[cmpPos+l]=item

int jisz-1]

int eiei=0

jleiei] = sz

eiei++

Sorting_SUM...

clu] = arr[0][k]
jlu] =k

U 3.31 wuisvosiladdu Sorting SUM
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void Sorting SUM(float a[], size_t sz,int c[])
// al[]l is orderBOX , sz is number of CheckNumBOX
{
float arr[2][sz]:
for(int r=0; r<=sz-1 ; r++)
{
arr[0] [r] = c[xr]; // Box number (CheckNumBOX)
arr[1l] [r] a[r]; // Sum of Product in the box (orderBOX)

, ¢[] is CheckNumBOX

for(int i=1; i<=sz-1; i++) //-——-> Sorting Max to Min of a[]
{
int item = a[i]:;
int cmpPos = i-1;
while (cmpPos >= 0 && item > a[cmpPos])
{
a[cmpPos + 1] = aflcmpPos}s
cmpPos——;
}

a[cmpPos+l]=item;

//—F—F————- t¢) know| which, box number that sum )is belong, to.
ing 4 [sz=T71;
for(int eiei=0; eiei<=sz-1; eieit+)

{
jleiei]) = sz;
}
int-yy;
for(int u=0; u<=sz=1; ut+t)
{

fér (int k=07 k<=s5z-1:° k+%)
{
if (k!=<@fRN )

{
if (a[u] == arx[l] [k])
{
cful = are{0)[k};
J[ul = k;
£ (5 [uld=j[u-11)
{
break;
}
}
}

} Serial.println("Sorting SUM...DONE");

5Ufi 3.32 Sorting SUM

3.4.5 Guiinwa
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a o/ (4

3.5 ﬂquiiﬂiNﬁﬁﬂm%aﬂﬂﬁaﬁ
Tneidesil Wunsihesdusenouiilgande 3.1 — 3.4 wUszneudgety wasifiy
dulsenaudn 2 o819 Ao NsAuAN PLC (Programmable Logic Controller) kagnis

LEAINAUDY LED

3.5.1 M3AUAN PLC
HunsdanisTy pLC AIVANNTINUYBY Stepper motor taglvivigu step av 36
99A7 %39 25 pulse
1. gunsaiiild
- PLC Keyence Visual KV (Series) KV-24DT
- Hardware @yuudumsu
- Micro Step Driver
- Stepper Motor
2. mastegunsal wawsAngUnsal
I@l&l@?ﬂﬁh Driver A3UAN Stepper Motor W1 Microstep 200 Pulse/rev Wag Current
1 A PK-Current 1.2 A

sogUnIAlfagUT 3.33 Tnguonanddssl Limit switch faffu input 0007 wes PLC

S
AN
&
S
O
5VDC 1 (L é
N = \O
4 I Stepping motor driver
Twisted pair cable
[com] | [oo01 8 _ Y X X CW pulse
0000 0002 ;é (raen)
Visual KV N L CCW
R0502 (rotation
[com[ T [ [ Irosos] direction)
e
5 VDlC'
*

Stepping motor

-+

JU# 3.33 n13siegunnl



3. M5 R8UlUIHATU PLC

2008
0001 |—| | &1 $—
Run 1 sc
an ON
2002 |—HSP i
0002 } 0002 |.
Always O
N
HS
0003 0007
0604 ' Time step O : zero point by limit switch 0007
0008 ' 0000 start to find zero point
0000 1000 1000 2309 #00200 #OOZQO #00025 #55535 #65535 1500
0006 ——f ——DIFU ——— DW DW ——{DW } {ow } {ow } I DIFU —
DM1480 DM1481 DM1482 DM1485 DM1484
Emergenc | Trpzsta Trpz run Trpzdec Trpz pul Trpz pul
y stop it frg g facc tm se# se#®
0007 1700
0007 —| | {DIFU |—
1700 #00200 1010 2308
0008 f {ow SET
DM1480
Trpzsta Motor dr
rtfrq ive stop
0009 | |
1010 0011 1001 0503 #00500 aomoo #00000 #00025 1501 1011
0010 —]|sTG | {1 ¢ |} SET »——{DW } {ow } {DW } {ow } {DIFU | {oMP |—
1001 DM1481 DM1482 DM1485 DM1484
Trpz run Trpz dec Trpz pul Trpz pul
frg face tm se® se® ]
503 #00500 #omqo #00000 #00050 1502 1012
0011 | ’F T~—~—4 l——{_SET J=——4{pw }—Iow }——fow. }—~—{ow }+——|DIFU | — P |—
DM1481 DM1482 DM1485 DM1484
Trpz run Trpz dec Trpz pul Trpz pul
frgq /ace tm se# se#
0503 #00500 ’#00100 #00000 #00075 1503 1013
0012 -{[ 'r ,<———~—1 I———CSET b {DW pw -} {DW * {DW } {DIFU | {omp |—
DM1481 DM1482 DM1485 DM1484
Trpz run Trpz dec Trpz pul Trpz pul
1ofrg facc tm se# se®
1004 0503 #00500 #00100 #00000 wo1oo 1504 1014
0013 -{l f—l ——CsET )——{OW_} {ow {DW. ——DW '} {piFU | {oMP |—
DM1481 Di1482 DM1485 DmM1484
Trpz rén Trpz dec Trpz pul Tipz pul
frg facc tm se# se#
0014 |
1011 1100 0503 #00500 mmoo #00000 #00025 1601 1010
0015 —|sTG |——|| H—| —{res »——ow } {DW } {DW {ow } {DIFU | | IMP
: DM148'I DM1482 DM1485 DM1484
Trpz run Trpz dec Trpz pul Trpz pul
frg /acc tm se# se#
1102 0503 #00500 200100 #00000 £#00025 1602 1012
0016 —{I }—I f——(seT )>——{DW } {ow } {ow } {ow } |DIFU | {amp |—
1102 DM1481 DM1482 DM1485 DM1484
Trpz run Trpz dec Trpz pul Trpz pul
frq face tm se# se#
0013 1103 0503 = #00500 #00100 #00000 #00050 1603 1013
0017 — + — ——sET ——DW } {pw } {DW {owW } IDIFU } {IMP |—
1103 DM1481 DM1482 DM1485 DM1484
Trpz run Trpz dec Trpz pul Trpz pul
frg facc tm se® se#
1104 0503 #00500 #00100 #00000 #00075 1604 1014
0018 —{I |}—| ——seT )——{ow } {ow } {ow } {ow } {DIFU | {oMP |—
DM1481 DM1482 DM1485 DM1484
Trpz run Trpz dec Trpz pul Trpz pul
facc tm se® se#

5UTl 3.34 (1) Tusunsa PLC
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0019

0020

0021

0022

0023

0024

0025

0026

0027

0028

0029

0030

0031

0032

0033

1012
—|sTG

1013
—|sTa

1014

—|sTG

72

0010 1200 0503 #00500 #00100 #00000 #00050 1701 1010
= * —— ———Rres >—ow +——pow ——{ow ——{ow ——DIFU |——JMP |—
1200 DM1481 DM1482 DM1485 DnM1484
Trpz run Trpz dec Trpz pul Trpz pul
frq /acc tm se# se#
0011 1201 0503 #00500 #00100 #00000 #00025 1702 1011
— » —— F——res >—{ow }—{ow }——ow }——{ow }——|oIFu |—|umP |—
1201 DM1481 DM1482 DM1485 DM1484
Trpz run Trpz dec Trpz pul Trpz pul
frg face tm se# se®
0013 1203 0503 #00500 '#00100 #00000 #00025 1703 1013
— 4 — ——<sET) )—mw h fpw } {DW } {ow } {DIFU | {umP |—
1203 M1481 DM1482 DM1485 DM1484
Trpz run Trpz dec Trpz pul Trpz pul
frq facc tm se# se#
1204 0503 #00500 #00100 #00000 #00050 1704 1014

{ow } {ow } {ow } {DIFU | {amp |—

"_| f——(seT >——{ow }
DM14e1  DMids2  'DMidss DM14es

Trpz run Trpz dec Trpz pul Trpz pul

frg facc tm se# se#

1300 0503 #00500 #00100 #00000 #00075 1801 1010
| F—l ——res —{ow ——{ow } {DW } {ow } {DIFU | {omP |—
1300 DM1481 DM1482 DM1485 DM1484

Trpz run Trpz dec Trpzpul Trpz pul
frq facc tm se® ) se#
0011 1301 0503 #00500 200100 #00000 #00050 1802 1011
HIP W — {ReS }———{ow }——{ow }——{ow }——{pw }——|oIFu |—mP |—
1301 h DM1481 DM14B2 DM1485  DM1484
Trpz run Trpz dec Trpz pul Trpz pul
frq facc tm se# se#
001 2 1302 0503 #00500 #00100 #00000 #00025 1803 1012
— 4 #—— ——=Rres ——owW ——pW }——{oW ——DW —]DIFU ——{JMP |—
1302 DM1481 DM1482 DM1485 DM1484
Trpz run Trpz dec Trpz pul Trpz pul
frg facc tm sa# | se®
1304 0503 #00500 #00100 #00000 #00025 1804 1014

—ll ’P f—— ——CseT >——{ow } {ow {ow } {ow } {DIFU | {uMP |—

DM14B1 DM1482 DNI1485 DM1484

Trezrun Trpz dec Trpz pul Trpz pul
frg facc tm se ¥ se#

0503 #00500 #00100 #00000 #00100 1901 1010

I——Il —| l—(RES)—(nw h {DW. | {DW } {ow } {oIFU | {oMP |—

OM1481 DM1482 DIW1485 DM1484
Trpz run Trpz'dec Trpz pul Trpz pul
frg face tm se# | se# i
0503 #00500 #00100 #00000 #00075 1902 1011

—|[ /T‘ l—l }———(RES D—=Jow } {ow } {DW ~—{DW "}~ DIFU | {amp |—

Dm1 481 DM1432 DM1485 DM1484
“Trpz run Trpzdec Trpz pul Trpz pul

frq facc tm se# se#
001 2 1402 0503 #00500 &0010‘&0 #00000 #00050 1903 1012
— A b—— ——X{Rres)——{ow_}—ow/ }—=ow ——{ow } |DIFU } {aMP |—
1402 DM1481 DM1482 DM1485 OM1484
. Trpz.run Tipzdec Trpz pul Trozpul
frq facc tm se# se#
1403 0503 ~#00500 #00100 #00000 . #00025 1904 1013

—{I b——{ f———(Rres )——{ow } {ow '} {DW {ow } {DIFU | {omP |—

Di1481 DM1482 DM1485 DM1484

Trpz run Trpz.dec Trpz pul Trpz pul
frq face tmy se# se#

SUT 3.34 (2) Tusunsy PLC
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1500 ' - ' . 2310

0037 — —

JUN 3.34 (3) Wsunsu PLC
J g = Yo o Y < = 3 I ) v ¢ Y
enanstilwenansianulidmsunisldnunenis@nyivingu eyl luldusslovinunisen

Lidnsdilaqvisdu Bnveinudlvidaudasiiont wazdesdnddsuinvetenarsynasandnisuiluly
This material is reserved for educational use only, not allowed for commercial use.
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0053

0054

0055

0056

0057

0058

0059

1902

1903

1904

— | RES J—

200% 2309

Always O Emergenc
N

sUfl 3.34 (8) Tusunsu PLC

3.5.2 n15uEinINavUad LED

74

L19999NADINISIY LED 5 @7 el Port U84 Arduino UNO litiieawe vinlyidesiinnis

Decoder 11k taele IC wuas 7415138

Tne@eulusinsy wazneaunsalielyinisaiiiunisves IC 1udssy

TRUTH TABLE
INPUTS OUTPUTS
Eq Ez E3 Ag Aq Az Og 01 02 O3 04 Os Og 07
& X X X X X H H H H H H H H
X H X X X X H 4 H H H H H H
X R L X X X H H H H H H H H
L L H L L L L X H H H H H H
L L H H L L H L H H H H H H
L L H L i I H 1 L H ki H H H
L L H H H L H i H L H H H H
L L H L L H H i H H L H H H
L L H H L H H i H H H L H H
U L H L 5l H H i H H H H I H
L L H H 1 H H i H H H H H L

H = HIGH Voltage Level
L = LOW Voltage Level

X =Don't Care

gﬂﬁ 3.35 NIUAAINATDY LED



75

3.5.3 59UYNBIANTLNBY kazludinua
15n13AtueIu Aell
1. (192995 UazLausa supply 119 24 VDC 191 stepper motor tay PLC Keyence

wag 12 VDC 191 DC-motor

Stepper Motor Driver

20A

aNo

+v

v

+8

]

204

)| - nd
R

¥IQ

+N3

N3

o] IS
24VDC | S 1= T3
LLdrails iy, ey
== | g =
-4 Eheig ¢ JEE -
H= : 3 i &l ,
| =3 18| o el |
) St a H =
o o ] =]
B e I
=3 E 00005 |G
=
(o]
= g
o
>

5UT 3.36 MsiwensegUnIniuazasiimieiy

2. snlvanlusunsuvanunas Microcontroller a2 &3 1Al PLC (Programmable
Logic Controller) wag Arduino UNO

3. st Hardware dauvosutiumyy wasivansliivianualvideuson

4. Turn ON v)negralvivinay

5. 790U 70 gn aquuaenIL uatufingg
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Ui 4

NaNIINAADN

4.1 N15YN9IUVDIEIUNITANAYY
LU UNTIAgRUTIIINA 70 an
AvuaUseLAnNIsadeaiiiadu 3 Usswnn fe

1. annsadndeeuzunilaegeauysal Asgnurungnandsdudimeniudmnsy

o a a o ¢ a ™ a o = &
ALagaNannUNUU Load cell ‘léﬁ@EJWQﬂiJzun‘lﬂJiJﬂ'ﬁmﬂsﬂﬂ RIDNAIUUAIYNIU

2. Wegnugungnandesllgsaeniudmsudniomaniagiuy Load cell uiiing
L& o9 w1 A U v va 4
N B99gvIliA17 Load cell anaadulalianuaainiafou

3. gnugungnandesludimenudniudnfomdnduaiuy Load cell uignuzu

ANTBITENINAENIUNIADI JWIALARE Nsdfedanuzu1IvInAIaeLiles

NANSNAADY
o A N &
NFUIDNAUABUUUYTELANT 1 Tianiam 55 an
UPUNIGNANRLUUUUTZNNT 2 YIINUA 14 . gn
UZUNYNANFIILUUUTZANT 3 Vv | an

PNNANIINARDINAIANAIAARDY  21.43 %



4.2 N15PIUMUNVD9 Load cell

o & ¥ o
A1979N 4.1 LLEanINanN1sNaanINITuIuUInUNYag Load cell

7

WIINa1Nn Load cell

WIINaIN Load cell

L | dwiinann L | thutinann
a10un s oy VULANYWIY | VUTAIWWIU A0Ud s o YULANYWIY | VUTEIWNWIUY
Taivinenu 79U Taivinenu 79U
1 42.50 42.49 44.25 26 40.98 40.57 42.59
2 41.83 41.11 42.44 27 34.35 32.71 35.68
3 43.67 4293 43.18 28 37.00 34.71 33.03
4 36.20 35.73 37.59 29 39.53 38.25 39.65
5 36.47 34.75 33.10 30 35.12 33.48 35.88
6 35.82 35.13 35.61 31 49.27 47.60 52.73
7 37.95 36.58 38.87 32 51.33 48.97 48.19
8 41.73 41.78 42.74 33 43.30 41.39 40.13
9 36.41 35.54 36.83 34 37.10 35.41 3532
10 47.85 47.11 45.40 35 50.87 48.08 48.72
11 41.19 37.99 37.14 36 39.06 38.48 39.99
12 41.3 39.01 43.14 37 42.16 42.36 4361
13 43.82 41.54 43.40 38 40.86 39.64 37.50
14 50.84 50.36 46.76 39 37.19 34.40 39.94
15 59.28 57.66 55.18 40 41.75 40.29 37.99
16 38.62 37.65 41.64 41 36.13 33.81 33.29
17 47.05 44.32 50.88 42 37.40 35.15 37.35
18 36.20 34.89 38.04 43 47.32 44.76 48.77
19 48.42 47.69 47.65 44 37.96 37.24 38.65
20 41.59 40.81 39.52 45 47.01 45.42 49.88
21 4591 44.24 54.52 46 44.92 44.20 45.40
22 40.77 39.16 36.57 a7 45.10 44.50 42.02
23 43.68 41.76 39.11 48 36.53 34.27 33.46
24 42.11 40.16 43.06 49 38.98 3581 40.38
25 32.70 32.64 32.52 50 45.42 45.15 43.99




A15199 4.1 (FD) LEANIHANITNAABINITTIUINLNYDY Load cell

78

y wwtinann Load cell y L whwtinann Load cell
o o A UINRUNIN o o A UINUNIN
a1nuUN Lﬂ‘%aq“f}’q VUSHAIYNIU | VUSEAIINIUY A1UN Lﬂ‘%gq%’q VUSANYNIU | VEUSE1NIU
Taivinenu 9y Taivinau 9y
51 58.38 55.54 57.80 61 44.29 41.63 44.13
52 36.27 34.08 35.39 62 58.82 56.80 56.02
53 65.40 63.50 66.17 63 35.11 33.65 42.14
54 49.87 47.86 47.31 64 38.98 38.44 41.04
55 56.18 56.60 58.23 65 40.20 40.10 41.49
56 39.10 37.08 40.26 66 34.05 32.44 35.00
57 44.79 43.26 43.20 67 35.06 30.96 36.34
58 51.47 49.80 49.57 68 3523 34.84 35.41
59 34.24 34.57 35.14 69 35.97 35.74 34.98
60 40.53 38.36 44.86 70 52.41 50.27 51.49
NANIINAADY
ﬁ;wwﬁfﬂﬁ%ﬂma Load cell aguzanamulyiviiey fimuaainnden 3.53 %
dmdnidilng Load cell Tazanemiuyingny daunainadoy 4.81 %
4.3 N193UAI9D4 IR Sensor
Sasulumsvege Ut 70 @n
NANIINAADY
1. IR Sensor @131150A5399UNLULA 70 @n
2. IR Sensor lianunsansiaduszunile 0 an

NNANITNAGBINITIUAIUBY IR Sensor farauaaInL@asy 0.00%



4.4 NMIAMUIUEMTULRBNUTIIANEDY

A15197 4.2 LLﬁﬂ\‘iﬂ?iLaﬂﬂUiiﬂqa\‘iﬂa‘@ﬂ‘ﬂ"lﬂﬂ'ﬁﬁ’]‘u?m

2 ¥ . naesdl | nansdi 2 g o naasdl | naasdi

ani | danun ann | Wanun

N anld | aasld Y anld | aasld
1 43.37 0 0 36 42.64 2 2
2 42.14 0 0 37 38.15 1 1
3 44.62 0 0 38 40.37 2 2
4 3331 0 0 39 37.52 2 2
5 36.93 0 0 40 43.71 2 2
6 36.54 0 0 41 36.86 2 2
7 39.56 0 0 42 38.38 2 2
8 41.01 0 0 43 47.35 1 1
9 38.54 0 0 44 40.49 1 1
10 47.82 1 1 45 48.38 1 1
11 38.87 0 0 46 42.49 1 1
12 38.71 0 0 a7 46.28 1 1
13 44.37 0 0 48 38.22 1 1
14 49.70 0 0 49 38.40 1 1
15 32.71 0 0 50 49.99 1 1
16 39.41 0 0 51 55.04 3 3
17 46.82 0 0 52 38.40 3 3
18 38.33 0 0 53 71.72 3 3
19 49.33 1 1 54 44.64 3 3
20 42.84 1 1 55 53.12 3 3
21 46.27 1 1 56 40.45 3 3
22 41.80 1 1 57 44.89 3 3
23 45.59 1 1 58 52.54 3 3
24 44.66 2 2 59 33.02 2 2
25 3351 0 0 60 39.22 2 2
26 40.98 0 0 61 45.88 3 3
27 36.22 0 0 62 57.34 3 3
28 38.59 0 0 63 31.04 3 3
29 40.99 0 0 64 39.45 3 3
30 35.04 0 0 65 42.70 3 3
31 50.21 0 0 66 33.15 2 2
32 51.77 0 0 67 39.38 2 2
33 40.71 0 0 68 35.37 2 2
34 38.16 0 0 69 37.16 2 2
35 52.02 2 2 70 5391 2 2
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Adaitldlunisiuan

#include "HX711.h"

#define calibration factor 409521
#define DOUT 3

#define CLK 2

#define totalBOX 5

#define wantedWeight 400
#define PRDperBOX 10

#define MaxMin 4

#define numAVG 10

const int ProxSensor=5;
HX711 scale(DOUT, CLK);
const int n=PRDperBOX;

int numBOX = 0;
int numPRD = 0;
float input;

float weightPRD[totalBOX][PRDperBOX];

float Check MaxMin(int lastproduct,float C input,float C_max,float C_min);
float Sorting(float all, size t sz);

float Find_Q1(float cnt,float all);

float Find_Q3(float cnt,float all);

float Check Quartile(int setg,float C_input,float C_quar3,float C_quarl);

float Check HalfDiff(float halfDIFF float Quartile3,float Quartilel);

void Calculation(float *weight, float *sum, float *diff, float *halfDiff, float want);
int Position(float weightPrd[][n], int ttBOX, int PRDpb, int thisBOX);

void Sorting SUM(float all, size_t sz,int c[]);

struct lastproduct {
float MAX;
float MIN;

float FINAL; //final product --——max>=final>=min
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int checkLastPRD; //have to put final product
17

struct Quartile { //Q1,Q3 value
float Q1;
float Q3;
int checkQ;

float semiFinal;

struct box {
float sum; // sum weight in the box
float diff; // want-sum
float HALF_diff; // diff/2
struct lastproduct LAST;
struct Quartile Quar;

} box[totalBOX];

struct box reset={0,0,0,0,0,0,0,0,0,0,0%
int PIN[] = {8,9,10,11,12};

int xoxo=0;

int PutinBox ;

bool Halt = 0;

void setup() {

pinMode(ProxSensor,INPUT);
pinMode(8,0UTPUT);
pinMode(9,0UTPUT);
pinMode(10,0UTPUT);
pinMode(11,0UTPUT);
pinMode(12,0UTPUT);
pinMode(4,0UTPUT);
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pinMode(6,0UTPUT);
pinMode(7,0UTPUT);

Serial.begin(9600);
Serial.printin("Calibrating...");
scale.set_scale(calibration factor);
scale.tare();

//scale.set scale();
scale.read_average(80);
// scale tare();
// long zero factor = scale.read_average(80)
Serial.println("OK Start :");
Serial.println("CLEARDATA");

void loop() {

digitalWrite(PIN[0],1);
digitalwrite(PIN[1],1);
digitalWrite(PIN[2],1);
digitalWrite(PIN[3],1);
digitalWrite(PIN[4],1);

if(Halt ==0)
{

if(digitalRead(ProxSensor)==LOW)
{
digitalWrite(PIN[0],1);
digitalWrite(PIN[1],1);
digitalWrite(PIN[2],1);

’
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digitalWrite(PIN[3],1);
digitalWrite(PIN[4],1);

float receive=0;
float SUMreceive=0;
float AVGreceive=0;
int numReceive;
for(int numReceive =1;numReceive <= nuMAVG; ++numReceive)
{

receive = scale.get_units();

receive = receive*-1;

SUMreceive = SUMreceive + receive;

Serial.print("sum WEIGHT :");Serial.printin(SUMreceive,3);
}
AVGreceive = (SUMreceive*1000)/numAVG;
Serial.print("AVG WEIGHT :");Serial.printin(AVGreceive);
input = AVGreceive;

Serial.print("WEIGHT :");Serial.println(input);
int EARLYnumBOX = numBOX; //numBOX no cal of Check MaxMin(last) and
Check_Quartile(semi)

int Eend = 0;

[/~ check Check MaxMin function for last product

for(int nuUmBOX = 0; numBOX<=(totalBOX-1) ; ++numBOX) // Muna8B4
{
// initialize for Check_MaxMin function
float Lastinput = input;
float LastMax = box[numBOX].LAST.MAX;
float LastMin = box[numBOX].LAST.MIN;
int checkLastProduct = box[numBOX].LAST.checklLastPRD; // checklLastProduct (0

=no,1 = can put)



// receive value from Check MaxMin function
// if checklLastProduct = 0 ;then box[numBOX].LAST.FINAL = 0
// if checklLastProduct = 1 and weight between lastmax and lastmin ,then
box[NnumBOX].LAST.FINAL = input
box[NnumBOX].LAST.FINAL =
Check MaxMin(checklLastProduct,Lastinput,LastMax,LastMin);
//box[NnumBOX].LAST.FINAL (0,input)

// use value "box[NnumBOX].LAST.FINAL"
/7% 1. box[NnumBOX].LAST.FINAL = input >>>>>> reset value
if (box[nuMmBOX].LAST.FINAL > 0)
{
digitalWrite(PIN[numBOX],0);
switch(PIN[numBOX]{

case &8:
digitalWrite(4,0);
digitalWrite(6,0);
digitalWrite(7,0);
break;

case 9:
digitalWrite(4,1);
digitalWrite(6,0);
digitalWrite(7,0);
break;

case 10:
digitalWrite(4,0);
digitalWrite(6,1);
digitalWrite(7,0);
break;

case 11:

digitalWrite(4,1);
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digitalwrite(6,1);
digitalWrite(7,0);
break;
case 12:
digitalWrite(4,0);
digitalWrite(6,0);
digitalWrite(7,1);
break;
}
for(int numPRD=0; numPRD<=(PRDperBOX-1) ;++numPRD)
{
weightPRDINnumBOX][numPRD] = 0;
}
box[numBOX] = reset; /3%
Eend = 1;
break; //Out loop Check MaxMin function
}
/7% 2. box[numBOX].LAST.FINAL = 0 >>>>>>> do loop Check MaxMin function

>>>> if end loop, go to check Quartile

}
[/ check Check Quartile function for Semifinal Product (weight between
Q3 and Q1)
int cend=0;
while(Eend == 0)
{
cend++;

Serial.print("Check while Eend ");Serial.print(cend);Serial.printin(" round ")
for(int nuMBOX = 0; nuMBOX<=(totalBOX-1) ; ++numBOX) // 7unaeq
{
// initialize for Check Quartile function

float C_input = input;
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float C_quar3 = box[numBOX].Quar.Q3;
float C_quarl = box[numBOX].Quar.Q1;
int C_setg = box[numBOX].Quar.checkQ;

// receive value from Check Quartile function
// if C_setgq =0, box(numBOX].Quar.semiFinal = 0
// if C_setg = 1 and weight between Q3 and Q1, box[numBOX].Quar.semiFinal =
C input
box[NnumBOX].Quar.semiFinal =

Check Quartile(C_setq,C input,C_quar3,C_quarl);

// use value "box[NnumBOX].Quar.semiFinal”
/7% 1. box[numBOX].Quar.semiFinal = input >>>>>> put in box >>>
if (box[numBOX].Quar.semiFinal > 0)
{
if(box[NnumBOX].LAST.checklLastPRD = 1)
{
numPRD = Position(weightPRD,totalBOX,PRDperBOX,numBOX)+1;
weightPRDINUMBOX][NumPRD] = box[numBOX].Quar.semiFinal;
digitalWrite(PINInumBOX],0);

//111111111//////check Calculation function for check put 3 of semiproduct
Serial.print("numPRD : ");Serial.printin(numPRD);
Serial.print("numBOX : ");Serial.printin(numBOX);

float arraySort[PRDperBOX];
float arrayForCal[PRDperBOX];
memset(arraySort,0,sizeof(arraySort)); // set all value in array to be 0
for(int y = 0; y<=numPRD ; y++)
{
arraySortly] = weightPRD[numBOX][yl;
arrayForCally]= weightPRD[numBOX][y];
}



size_t sz = sizeof(arraySort)/sizeof(arraySort{0]);
float cnt = Sorting(arraySort, sz);
float ForFind[sz];
for(inty = 1; y<=cnt ; y++)
{

ForFind[y] = arraySort[y-1];

ifly==cnt)

{

ForFind[y+1] = 0;

}
float Q1 =Find_Q1(cnt,ForFind);
float Q3 =Find_Q3(cnt,ForFind);
box[NnumBOX].Quar.Q3 = Q3;
box[numBOX].Quar.Q1 = Q1;
float Wical = arrayForCal[numPRD];
float sum = box[numBOX].sum;
float Diff = 0;
float halfDiff = 0;
float SubDiff = box[numBOX].diff;
float SubHalfDiff = box[numBOX].HALF _diff;
float SubSum = box[NnuMmBOX].sum;
Calculation(Wdcal, &um, &Diff, &halfDiff, wantedWeight);
box[numBOX].diff = Diff; Serial.print("last Diff :
");Serial.printin(box[numBOX].diff);
box[numBOX].HALF_diff = halfDiff;
Serial.print("last halfDiff : ");Serial.printin(lbox[numBOX].HALF _diff);
box[NnumBOX].sum = sum; Serial.print("last sum :
");Serial.printin(box[numBOX].sum);
int PutinBox = Check HalfDiff(halfDiff,Q3,Q1);
if(PutinBox == 3)
{
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box[NnumBOX].LAST.checkLastPRD = 1;
box[NUMBOX].LAST.MAX = box[numBOX].diff+MaxMin;
box[NUMBOX].LAST.MIN = box[numBOX].diff-MaxMin;

else

box[numBOX].Quar.semiFinal = 0;
}
numMPRD = Position(weightPRD,totalBOX,PRDperBOX,numBOX)+1;
Eend = 2;
break;

}
/7% 2. box[numBOX].Quar.semiFinal = 0 >>>>>>> do loop Check Quartile function
>>>> if end loop, go to find Quartile
}
if(Eend == 2){
break; //out of while Eend = 0

Y s check Calculation function

float NEWweightPRD[totalBOX][PRDperBOX];
for(int b=0; b<=totalBOX-1; ++b)
{
for(int f=0; f<=PRDperBOX-1; ++f)
{
NEWweightPRD[b][f] = weightPRD[b][f];
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[/~ mn CheckNumBOX --> checkLastPRD=0, checkQ=0
int CC=0;
int CheckNumBOX[totalBOX];
memset(CheckNumBOX,0,sizeof(CheckNumBOX));
int boxMAX;
for(int numBOX = 0; numBOX<=(totalBOX-1) ; ++numBOX)
{
if(lbox[NnumBOX].LAST.checkLastPRD == 0 && box[numBOX].Quar.checkQ ==

CheckNumBOX[CC] = numBOX,;
CC++;
}

1 o @ orderBOX --> sum of the box
float orderBOX[totalBOX];
memset(orderBOX;0,sizeof(orderBOX));
for(int fm=0; fm<=CC;fm++)

{
int boxiINsum = CheckNumBOX[fm];

orderBOX[fm] = box[boxINsum].sum;

Sorting SUM(orderBOX, CC+1, CheckNumBOX);

EARLYNumBOX = CheckNumBOX[cend-1];
numMPRD = Position(NEWweightPRD,totalBOX,PRDperBOX,EARLYNumMBOX)+1;

Serial.print("EARLYnumBOX : ");Serial.printin(EARLYnumBOX);
Serial.print("numPRD : ");Serial.printin(numPRD);
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weightPRD[EARLYNumBOX][numPRD] = input;
float arraySort[PRDperBOX];
float arrayForCal[PRDperBOX];
memset(arraySort,0,sizeof(arraySort)); // set all value in array to be 0
for(int y = 0; y<=numPRD ; y++)
{//Serial.println("15");
arraySortly] = weightPRD[EARLYnumBOX][y];
arrayForCally]= weightPRD[EARLYnumBOX][y];
}
size t sz = sizeof(arraySort)/sizeof(arraySort[0]);
float cnt = Sorting(arraySort, sz);
float ForFind[sz];
for(int y = 1; y<=cnt ; y++)
{
ForFindly] = arraySort[y-1];

ifty==cnt)
{

ForFind[y+1] = 0;
}

}

float Q1 =Find Q1(cnt,ForFind);

float Q3 =Find_Q3(cnt,ForFind);
box[EARLYNumBOX].Quar.Q3 = Q3;
box[EARLYNumBOX].Quar.Q1 = Q1;

float Widcal = arrayForCal[numPRD];

float sum = box[EARLYNnumBOX].sum;
float Diff = 0;

float halfDiff = 0;

float SubDiff = box[EARLYnumBOX].diff;
float SubHalfDiff = box[EARLYNumBOX].HALF_diff;
float SubSum = box[EARLYNumMBOX].sum;
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Calculation(Wdcal, &um, &Diff, &halfDiff, wantedWeight);
box[EARLYNumBOX].diff = Diff;
box[EARLYNnumBOX].HALF_diff = halfDiff;
box[EARLYNumMBOX].sum = sum;

PutinBox = Check_HalfDiff(halfDiff,Q3,Q1);

if (PutinBox == 1)

{  Serial.print("Put in Box : ");Serial.printin(PutinBox);
Serial.print("numBOX : ");Serial.printin(EARLYnumBOX);
Serial.print("PRD BOX : ");Serial.printin(numPRD);

numPRD = Position(weightPRD,totalBOX,PRDperBOX,EARLYNUMBOX)+1;
digitalWrite(PIN[EARLYnumBOX],0);

break;

}

else if (PutinBox == 2)

{  Serial.print("Put in Box : ");Serial.printin(PutinBox);
Serial.print("numBOX : ");Serial.printin(EARLYNumBOX);
Serial.print("PRD BOX : ");Serial.printin(numPRD);

numMPRD = Position(weightPRD,totalBOX,PRDperBOX,EARLYNUMBOX)+1;
digitalWrite(PIN[EARLYnumBOX],0); //0 pLC on

box[EARLYNumMBOX].Quar.checkQ = 1;
break;
}
else if (PutinBox == 3)
{  Serial.print("Put in Box : ");Serial.printin(PutinBox);
Serial.print("numBOX : ");Serial.printin(EARLYnumBOX);
Serial.print("PRD BOX : ");Serial.printin(numPRD);
if (box[EARLYNumBOX].Quar.checkQ == 1)
{ Serial.print("checkQ : ");Serial.printin(box[EARLYNnumBOX].Quar.checkQ);
if(box[EARLYNumMBOX].Quar.Q1 <= weightPRD[EARLYNUmMBOX][NumPRD] &&
weightPRD[EARLYNumMBOX][NumPRD] <= box[EARLYNumBOX].Quar.Q3)
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if(box[EARLYNUmMBOX].LAST.checkLastPRD == 0)

{
numPRD = Position(weightPRD,totalBOX,PRDperBOX,EARLYNUMBOX)+1;
digitalWrite(PIN[EARLYNnumBOX],0);

box[EARLYNumBOX].LAST.checklLastPRD = 1;
break;

weightPRD[EARLYnumBOX][numPRD] = 0;

box[EARLYNumBOX].diff = SubDiff;

box[EARLYNnumBOX].HALF_diff = SubHalfDiff;

box[EARLYNumBOX].sum = SubSum;

EARLYNUMBOX++;

numMPRD = Position(weightPRD,totalBOX,PRDperBOX,EARLYNumMBOX)+1;

else
{
weightPRD[EARLYNumMBOX][numPRD] = 0;
box[EARLYNumBOX].diff = SubDiff;
box[EARLYNumBOX].HALF _diff = SubHalfDiff;
box[EARLYNumMBOX].sum = SubSum;
EARLYNUMBOX++;
nuMPRD = Position(weightPRD,totalBOX,PRDperBOX,EARLYNUMBOX)+1;
}
}
else
{ Serial.print("checkQ : ");Serial.printin(box[EARLYnumBOX].Quar.checkQ);
weightPRD[EARLYNumBOX][numPRD] = 0;



box[EARLYNumBOX].diff = SubDiff;

box[EARLYNnumBOX].HALF_diff = SubHalfDiff;

Pox[EARLYNumMBOX].sum = SubSum;

EARLYNUMBOX++;

numPRD = Position(weightPRD,totalBOX,PRDperBOX,EARLYNumMBOX)+1;

else

Serial.printin("ERROR PutinBox");
delay(1000);

Serial.print("halt the whole system");
Halt = 1;

break;

numMBOX = EARLYNnumBOX;

Serial.print("sum : ");Serial.printin(box[EARLYnumBOX].sum);

Serial.printtn(" NEXT ");
Serial.print("Next Box : ");Serial.printin(EARLYnumBOX);
Serial.print("Next NumPRD : ");Serial.printin(numPRD);

XOXO++;

}
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float Check MaxMin(int lastproduct,float C_input,float C_max,float C_min)

{
float pass=0;
if (lastproduct == 1)
{
if (C_max >= C _input & C_min <= C_input)
{

pass = C_input;
}
}
return pass;
}
//
// Sorting weight in box

float Sorting(float a[l, size t sz)
{
int cnt=0;
for(int i=0; i<=sz-1;i++)
{
int item = alil;
if(item > 0)
{

cnt++;

}
for(int i=1; i<=cnt-1;i++)
{
int item = al[il;
int cmpPos = i-1;
while (cmpPos >= 0 && item < a[cmpPos])

{
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alcmpPos + 1] = a[cmpPos];
cmpPos-;
}
a[cmpPos+1]=item;
}
return cnt; //count weight 1=0 for finding

}

g pPOos

//

/7 Find 1st Quartile
float Find_Q1(float cnt,float a[l)

{

float cn = float(cnt);
int cntt = int(cnt);
int Pos1 = ((cntt+1)*(0.25));
int Mod1 = ((cntt+1)*1)%4;
float Decil = float(Mod1)/4;
float PlusHalf = Decil+0.5;
if(PlusHalf>=1)
{

Posl++;

Decil = PlusHalf-1;

Decil = PlusHalf;
}
float P2=a[Pos1+1];
float P1=a[Pos1];
if(Pos1 == 0)
{

P1=P2;
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}

float D1=Decil*(P2-P1);
float Q1=P1+D1;
return Q1;

}

//

// Find 3rd Quartile

float Find_Q3(float cnt,float a[l)
{
float cn = float(ent);
int cntt = int(cnt);
int Pos3 = ((cntt+1)*(0.75));
int Mod3 = ((cntt+1)*3)%4;
float Deci3 = float(Mod3)/4;
float PlusHalf = Deci3-0.5;
if(PlusHalf<0)
{
Pos3—;
Deci3 = Deci3+0.5;

else
{

Deci3 = PlusHalf;
}
float P3=a[Pos3];
float Pd=a[Pos3+1];
if(Pos3+1 > cnt)
{

P4=P3;
}
float D3=Deci3 *(P4-P3);
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float Q3=P3+D3;
return Q3;
}
//

// check within Quartile Range

float Check Quartile(int setq,float C_input,float C_quar3,float C_quarl)
{
float pass=0;
if (setq == 1)
{
if (C_quar3 >= C input & C input >= C quarl)

{
pass = C_input;
}
}
return pass;
}
/7
// check Half_Diff

float Check HalfDiff(float halfDIFF,float Quartile3,float Quartilel)
{
int PUT,;
if (halfDIFF > Quartile3)
{
PUT = 1; //yes
}
else if (Quartile3 >= halfDIFF && halfDIFF >= Quartile1)
{
PUT = 2; //yes, setg=1
}
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else if (Quartilel > halfDIFF)

{
PUT = 3; //yes if setg=1 then lastproduct=1, else no
}
return PUT;
}
//
// SUM DIFF HALF.DIFF

void Calculation(float weight, float *sum, float *diff, float *halfDiff, float want)
{

*sum = *sum-+weight;

*diff = want - *sum;

*halfDiff = *diff/2,
}
//

// FN Keep Position

int Position(float weightPrd[I[n], int ttBOX, int PRDpb, int thisBOX)
{
int pos;
int nuMBOX[ttBOX];
for(int x=0;x<=ttBOX-1;x++)
{
int cnt=0;
for(int y=0;y<=PRDpb-1;y++)
{
iflweightPrd[x][y]>0)
{
cnt++;

}
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numBOX[x] = cnt; //position of prd in box xth 00

}
pos = numBOX[thisBOX]-1;

return pos;

}
/!

/7 Sorting SUM

void Sorting SUM(float all, size t sz,int c[])
// al] is orderBOX , sz is number of CheckNumBOX , c[] is CheckNumBOX
{
float arr[2][sz];
for(int r=0; r<=sz-1 ; r++)
{
arr[0][r] = c[r]; // Box number (CheckNumBOX)
arr[1][r] = alr]; // Sum of Product in the box (orderBOX)

for(int i=1; i<=sz-1; i++) //----> Sorting Max to Min of a[]
{
int item = a[il;
int cmpPos = i-1;
while (cmpPos >= 0 && item > a[cmpPos])
{
alcmpPos + 1] = a[cmpPos];
cmpPos-—;
}

a[cmpPos+1]=item;

/[ to know which box number that sum is belong to.
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int jlsz-1];
for(int eiei=0; eiei<=sz-1; eiei++)
{

jleiei] = sz,

}

int yy;
for(int u=0; u<=sz-1; u++)
{
for(int k=0; k<=sz-1; k++)
{
if(kl= j(k])
{
if(afu] == arr[1][K])
{
clu] = arr[O][K];
jlur = k;
ifGlull=jlu-11)
{
break;
}
}
}
}
} Serial.printin("Sorting_ SUM...DONE");
}
//
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3133 - Micro Load Cell (0-5kg) - CZL635
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What do you have to know?

A load cell is 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 §
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 :

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 1.0+£0.15mv/v which corresponds to the sensor’s capacity of 5kg.
To find A we use

Capacity = A * Rated Output

A = Capacity / Rated Output

A=5/1.0
A=5

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

5kg

Dimensions

55.25x12.7x12.7mm

Mounting Holes

M5 (Screw Size)

Cable Length

550mm

Cable Size

30 AWG (0.2mm)

Cable - no. of leads

4

Electrical
Precision 0.05%
Rated Output 1.0£0.15 mv/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% FS

Input Impedance

1130+10 Ohm

Output Impedance

1000+10 Ohm

Insulation Resistance (Under 50VDC)

25000 MOhm

Excitation Voltage

5VDC

Compensated Temperature Range

-10 to ~+40°C

Operating Temperature Range

-20 to ~+55°C

Safe Overload

120% Capacity

Ultimate Overload

150% Capacity
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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 FS

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% F.S., and the output is 1.0mV/V, the maximum non-linearity 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 maximum 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
input impedance 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 energized 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
earth 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 is not perfect, and Non-linearity describes the maximum
deviation 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 maximum 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 capacity, 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 Overload
The maximum axial load which can be applied without producing a permanent shift in performance characteristics
beyond those specified.

Compensated Temperature
The range of temperature over which the load cell is compensated to maintain output and zero balance within specified
limits.

Temperature Effect on Span
Span is also called rated output. This value is the change in output due to a change in ambient temperature. It is
measured over 10 degree C temperature interval.

Temperature Effect on Zero
The change in zero balance due to a change in ambient temperature. This value is measured over 10 degree C
temperature interval.

Zero Balance

Zero Balance defines the maximum difference between the +/- output wires when no load is applied. Realistically,
each sensor will be individually calibrated, at least for the output when no load is applied. Zero Balance is more of a
concern if the load cell is being interfaced to an amplification circuit - the PhidgetBridge can easily handle enormous
differences between +/-. If the difference is very large, the PhidgetBridge will not be able to use the higher Gain
settings.
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HX711

24-Bit Analog-to-Digital Converter (ADC) for Weigh Scales

DESCRIPTION

Based on Avia Semiconductor’s patented
technology, HX711 is a precision 24-bit analog-
to-digital converter (ADC) designed for weigh
scales and industrial control applications to
interface directly with a bridge sensor.

The input multiplexer selects either Channel A
or B differential input to the Ilow-noise
programmable gain amplifier (PGA). Channel A
can be programmed with a gain of 128 or 64,
corresponding to a full-scale differential input
voltage of £20mV or £+40mV respectively, when
a 5V supply is connected to AVDD analog power
supply pin. Channel B has a fixed gain of 32. On-
chip power supply regulator eliminates the need
for an external supply regulator to provide analog
power for the ADC and the sensor. Clock input is
flexible. It can be from an external clock source, a
crystal, or the on-chip oscillator that does not
require any external component. On-chip power-
on-reset circuitry simplifies digital interface
initialization.

There is no programming needed for the
internal registers. All controls to the HX711 are
through the pins.

Vavbp

FEATURES

* Two selectable differential input channels

* On-chip active low noise PGA with selectable gain
of 32, 64 and 128

* On-chip power supply regulator for load-cell and
ADC analog power supply

¢ On-chip oscillator requiring no external
component with optional external crystal

e On-chip power-on-reset

» Simple digital control and serial interface:
pin-driven controls, no programming needed

* Selectable 10SPS or 80SPS output data rate

e Simultaneous 50 and 60Hz supply rejection

e Current consumption including on-chip analog
power supply regulator:

normal operation < 1.5SmA, power down < 1uA
* Operation supply voltage range: 2.6 ~ 5.5V
o Operation temperature range: -40 ~ +85C
¢ 16 pin SOP-16 package

APPLICATIONS
* Weigh Scales

¢ Industrial Process Control

v
58550 ) V' 2.7-5.5V

R2 R1

AVDD ‘

i
10uF
Load cell g VFB BASE ] VSUP DVDD

T

INA+

=N Analog Supply Regulator OUT
. :D— To/From
—> Digital PD_SCK MCU
[ DD DR Input 24-bit TA Interface [¢—_J}——
MUX ADC
—> PGA RA
TE

INB- Gain = 32, 64, 128 —]

—>
VBG Internal

[€4—] Bandgap Reference Oscillator _HX71 1

T o

0.1uF
5 éAGND

éXI U xo

Fig. 1 Typical weigh scale application block diagram

TEL: (592) 252-9530 (P. R. China)
EMAIL: market@aviaic.com
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Pin Description
Regulator Power VSUP [] 1 ® 16 1 DVDD Digital Power
Regulator Control Output BASE [ 2 15 1 RATE  Output Data Rate Control Input
Analog Power AVDD [] 3 14 1 XI Crystal I/O and External Clock Input
Regulator Control Input VFB [ 4 13 1 XO Crystal /O
Analog Ground AGND [] 5 12 3 DOUT  Serial Data Output
Reference Bypass  VBG [ 6 11 [ PD_SCK Power Down and Serial Clock Input
Ch. A Negative Input  INNA [ 7 10 ] INPB Ch. B Positive Input
Ch. A Positive Input ~ INPA [ 8 9 1 INNB Ch. B Negative Input

SOP-16L Package

Pin# | Name Function Description
1 VSUP |Power Regulator supply: 2.7 ~ 5.5V
2 BASE |Analog Output [Regulator control output (NC when not used )
3 AVDD |Power Analog supply: 2.6 ~ 5.5V
4 VFB |Analog Input [Regulator control input (connect to AGND when not used)
5 AGND |Ground Analog Ground
6 VBG |Analog Output [Reference bypass output
7 INA- |Analog Input |Channel A negative input
8 INA+ |Analog Input |Channel A positive input
9 INB- |Analog Input |Channel B negative input
10 INB+ |Analog Input |Channel B positive input
11 |PD SCK |Digital Input |Power down control (high active) and serial clock input
12 DOUT |Digital Output |Serial data output
13 XO |Digital /O Crystal I/O (NC when not used)
14 XI  |Digital Input _|Crystal I/O or external clock input, 0: use on-chip oscillator
15 RATE |Digital Input |Output data rate control, 0: 10Hz; 1: 80Hz
16 DVDD |Power Digital supply: 2.6 ~ 5.5V

Table 1 Pin Description

AVIA SEMICONDUCTOR
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HX711
KEY ELECTRICAL CHARACTERISTICS
Parameter Notes MIN TYP MAX | UNIT
Full scale differential
input range V(inp)-V(inn) +0.5(AVDD/GAIN) \Y
Common mode input AGND+1.2 AVDD-1.3| V
Internal Oscillator, RATE = 0 10 Hz
Internal Oscillator, RATE =
DVDD 80
Output data rate Crystal or external clock,
RATE =0 foi/1,105,920
Crystal or external clock,
RATE = DVDD fo/138,240
Output data coding 2’s complement 800000 7FFFFF | HEX
Output settling time " PEJL =0 400 ms
RATE = DVDD 50
[nput offset drift Gain = 128 0.2 mV
Gain = 64 0.4
. Gain = 128, RATE=0 50 nV(rms)
Input noise
Gain =128, RATE=DVDD 90
Temperature drift Input offset (Gain = 128) +6 nV/C
Gain (Gain = 128) +5 ppm/C
Input common mode
rejection Gain =128, RATE=0 100 dB
Power supply rejection |Gain =128, RATE =0 100 dB
Reference bypass
(VBg) 1.25 \%
Crystal or external clock
frequency 1 11.0592 20 MHz
DVDD 2.6 5.5 v
Power supply voltage
AVDD, VSUP 2.6 5.5
Analog supply current
(including regulator) Normal 1400 HA
Power down 0.3
o Normal 100 LA
Digital supply current
Power down 0.2

(1) Settling time refers to the time from power up, reset, input channel change and gain change

to valid stable output data.

Table 2 Key Electrical Characteristics
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Analog Inputs

Channel A differential input is designed to
interface directly with a bridge sensor’s
differential output. It can be programmed with a
gain of 128 or 64. The large gains are needed to
accommodate the small output signal from the
sensor. When 5V supply is used at the AVDD pin,
these gains correspond to a full-scale differential
input voltage of £20mV or +40mV respectively.

Channel B differential input has a fixed gain of
32. The full-scale input voltage range is £80mV,
when 5V supply is used at the AVDD pin.

Power Supply Options

Digital power supply (DVDD) should be the
same power supply as the MCU power supply.

When using internal analog supply regulator,
the dropout voltage of the regulator depends on
the external transistor used. The output voltage is
equal to Vavpp=Ves*(R1+R2)/ R1 (Fig. 1). This
voltage should be designed with a minimum of
100mV below VSUP voltage.

If the on-chip analog supply regulator is not
used, the VSUP pin should be connected to either
AVDD or DVDD, depending on which voltage is
higher. Pin VFB should be connected to Ground
and pin BASE becomes NC. The external 0.1uF
bypass capacitor shown on Fig. 1 at the VBG
output pin is then not needed.

Clock Source Options

By connecting pin XI to Ground, the on-chip
oscillator is activated. The nominal output data
rate when using the internal oscillator is 10
(RATE=0) or 80SPS (RATE=1).

If accurate output data rate is needed, crystal or
external reference clock can be used. A crystal
can be directly connected across XI and XO pins.
An external clock can be connected to XI pin,
through a 20pF ac coupled capacitor. This
external clock is not required to be a square wave.
It can come directly from the crystal output pin of
the MCU chip, with amplitude as low as 150 mV.

When using a crystal or an external clock, the
internal oscillator is automatically powered down.

Output Data Rate and Format

When using the on-chip oscillator, output data
rate 1is typically 10 (RATE=0) or 8O0SPS
(RATE=1).

When using external clock or crystal, output
data rate is directly proportional to the clock or
crystal frequency. Using 11.0592MHz clock or
crystal results in an accurate 10 (RTE=0) or
80SPS (RATE=1) output data rate.

The output 24 bits of data is in 2°s complement
format. When input differential signal goes out of
the 24 bit range, the output data will be saturated
at 800000h (MIN) or 7FFFFFh (MAX), until the
input signal comes back to the input range.

Serial Interface

Pin PD SCK and DOUT are used for data
retrieval, input selection, gain selection and power
down controls.

When output data is not ready for retrieval,
digital output pin DOUT is high. Serial clock
input PD_SCK should be low. When DOUT goes
to low, it indicates data is ready for retrieval. By
applying 25~27 positive clock pulses at the
PD_SCK pin, data is shifted out from the DOUT
output pin. Each PD_SCK pulse shifts out one bit,
starting with the MSB bit first, until all 24 bits are
shifted out. The 25" pulse at PD_SCK input will
pull DOUT pin back to high (Fig.2).

Input and gain selection is controlled by the
number of the input PD_SCK pulses (Table 3).
PD SCK clock pulses should not be less than 25
or more than 27 within one conversion period, to
avoid causing serial communication error.

PD_SCK Pulses c:llzlll:ll:el Gain
25 A 128
26 B 32
27 A 64

Table 3 Input Channel and Gain Selection

AVIA SEMICONDUCTOR
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Current Output Data

\ One conversion period

Next Output Data

v

E/EMSBX

\ s % |_

Sile T Ts

Next Conversion: CH.A, Gain:128
<.
o7

25

Next Conversion: CH.B, Gain:32
<<
P

PD_SCK i 1 2 3 4 24 25 26 27 Next Conversion: CH.B, Gain:64

Fig.2 Data output, input and gain selection timing and control

Symbol Note MIN TYP | MAX | Unit
T, |DOUT falling edge to PD_SCK rising edge 0.1 s
T, [PD_SCK rising edge to DOUT data ready 0.1 us
T;  [PD_SCK high time 0.2 1 50 us
T,  |[PD_SCK low time 0.2 1 s

Reset and Power-Down

When chip is powered up, on-chip power on
rest circuitry will reset the chip.

Pin PD_SCK input is used to power down the
HX711. When PD_SCK Input is low, chip is in
normal working mode.

Power down:

<C

; 7
PD_SCK l H

1 i H

i

i !
€ 60ps —> Powerdown |  Normal
i i :

Fig.3 Power down control

When PD_SCK pin changes from low to high
and stays at high for longer than 60us, HX711
enters power down mode (Fig.3). When internal
regulator is used for HX711 and the external
transducer, both HX711 and the transducer will be

powered down. When PD SCK returns to low,
chip will reset and enter normal operation mode.

After a reset or power-down event, input
selection is default to Channel A with a gain of
128.

Application Example

Fig.1 is a typical weigh scale application using
HX711. It uses on-chip oscillator (XI=0), 10Hz
output data rate (RATE=0). A Single power
supply (2.7~5.5V) comes directly from MCU
power supply. Channel B can be used for battery
level detection. The related circuitry is not shown
on Fig. 1.

AVIA SEMICONDUCTOR



RS avia
Semiconductor HX711

Reference PCB Board (Single Layer)

||H | (2.7-5.5%)
MCU VDD

10uF
Ql L vsup pvop —18
jl l 1| pasE RaTE —2—||.
(2.6~5.2%) ; "
E+ 1 : AVDD X1 ||-
E| 2 —||I 4 13
s| 3 | VFB %0
I 2 R1 : .
2 AGND DOUT
105 6 11
| YBG PD.SCK ——
3 R2
| i 7| NN me —L ;.
s L 2| npa INPB (—2— (.
00F T
100
RIS HX711
L oca
R4 100 T 0.1uF

VCH

LSSy =
e,

Fig.5 Reference PCB board layout
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Reference Driver (Assembly)

/%
Call from ASM: LCALL  ReaAD
Call from C: extern unsigned long ReadAD (void) ;
unsigned long data;
data=ReadAD () ;
*/
PUBLIC ReadAD
HX711ROM segment code
rseg HX711ROM
sbit ADDO = P1.5;
sbhit ADSK = P0.0;
/%
OUT: R4, R5, R6, R7 R7=>LSB
*/
ReadAD:
CLR ADSK //AD Enable (PD SCK set low)
SETB  ADDO //Enable 51CPU 1/0
JB ADDO, § //AD conversion completed?
MOV R4, #24
ShiftOut:
SETB  ADSK //PD SCK set high (positive pulse)
NOP
CLR  ADSK //PD_SCK set low
MOV C, ADDO //read on bit
XCH A, R7 //move data
RLC A
XCH A, R7
XCH A, R6
RLC A
XCH A, R6
XCH A, R5
RLC A
XCH A, R5
DJNZ R4, ShiftOut //moved 24BIT?
SETB  ADSK
NOP
CLR ADSK
RET
END

AVIA SEMICONDUCTOR



SR avia
Semiconductor

HX711

Reference Driver (C)

//
shit ADDO = P175;
sbit ADSK = PO 0;
unsigned long ReadCount (void) {
unsigned long Count;
unsigned char 1i;
ADDO=1;
ADSK=0;
Count=0;
while (ADDO) ;
for (i=0;i<24;i++) {
ADSK=1;
Count=Count<<1;
ADSK=0;
if (ADDO) Count++;
}
ADSK=1;
Count=Count 0x800000;
ADSK=0;
return (Count) ;

AVIA SEMICONDUCTOR
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Package Dimensions

— LARRRL , |
6.00-8:20 410 —J L— —J
[ ) 4[‘70 1.27 %

Unit: mm

SOP-16L Package
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NES555

SA555 - SE555

General-purpose single bipolar timers

Features

m Low turn-off time

m Maximum operating frequency greater than
500 kHz

m Timing from microseconds to hours

Operates in both astable and monostable
modes

Output can source or sink up to 200 mA
Adjustable duty cycle
TTL compatible

Temperature stability of 0.005% per °C

Description

The NE555, SA555, and SE555 monolithic timing
circuits are highly stable controllers capable of
producing accurate time delays or oscillation. In
the time delay mode of operation, the time is
precisely controlled by one external resistor and
capacitor. For a stable operation as an oscillator,
the free running frequency and the duty cycle are
both accurately controlled with two external
resistors and one capacitor.

The circuit may be triggered and reset on falling
waveforms, and the output structure can source
or sink up to 200 mA.

January 2012 Doc ID 2182 Rev 6

(Plastic package)

(Plastic micropackage)

Pin connections
(top view)
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N
DIP8

D
SO8

1.1 [

[]a

N

I I B I

1 - GND
2 - Trigger
3 - Output
4 - Reset

5 - Control voltage
6 - Threshold

7 - Discharge
8-V¢ee

1/20

www.st.com



Schematic diagrams NE555 - SA555 - SE555

1 Schematic diagrams

Figure 1. Block diagram
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Figure 2. Schematic diagram
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NE555 - SA555 - SE555

Absolute maximum ratings and operating conditions

2

g

Absolute maximum ratings and operating conditions

Table 1. Absolute maximum ratings
Symbol Parameter Value Unit
Vee Supply voltage 18 \"
louT Output current (sink & source) +225 mA
Thermal resistance junction to ambient(")
Rinja DIP8 85 °C/W
SO-8 125
Thermal resistance junction to case(!)
Rinjc DIP8 41 °C/W
SO-8 40
Human body model (HBM)(®) 1000
ESD Machine model (MM)®©) 100 Y
Charged device model (CDM)®) 1500
Latch-up immunity 200 mA
TLeAD Lead temperature (soldering 10 seconds) 260 °C
T Junction temperature 150 °C
Tsig Storage temperature range -65 to 150 °C

Short-circuits can cause excessive heating. These values are typical.

2. Human body model: a 100 pF capacitor is charged to the specified voltage, then discharged through a

1.5 kQ resistor between two pins of the device. This is done for all couples of connected pin combinations
while the other pins are floating.

3. Machine model: a 200 pF capacitor is charged to the specified voltage, then discharged directly between
two pins of the device with no external series resistor (internal resistor < 5 Q). This is done for all couples of
connected pin combinations while the other pins are floating.

4. Charged device model: all pins and the package are charged together to the specified voltage and then

discharged directly to the ground through only one pin. This is done for all pins.

Table 2. Operating conditions

Symbol Parameter Value Unit
Supply voltage
Vv NE555 451016 v
ce SA555 451016
SE555 45t018
Vins Vrigs . .
th “trig Maximum input voltage Vee v
Vcl! Vreset
lout Output current (sink and source) +200 mA
Operating free air temperature range
T NE555 0to 70 °C
oper SA555 -40to 105
SE555 -55to0 125
Doc ID 2182 Rev 6 3/20




Electrical characteristics NE555 - SA555 - SE555

3 Electrical characteristics

Table 3. Tamb = +25° C, Ve = +56 V to +15 V (unless otherwise specified)

SE555 NE555 - SA555
Symbol Parameter Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
Supply current (R = )
| Low state Veg=45V 3 5 3 6 mA
ce Veg=+15V 10 12 10 15
High state Veg=+5V 2 2
Timing error (monostable)
(Ra=2kQto 100 kQ, C = 0.1 uF)
Initial accuracy () 0.5 2 1 3 %
Drift with temperature 30 100 50 ppm/°C
Drift with supply voltage 0.05 | 0.2 0.1 0.5 %IV
Timing error (astable)
(Ra, Rg=1kQto 100 kQ, C=0.1 uF, Vge=+15V)
Initial accuracy (") 1.5 2.25 %
Drift with temperature 20 150 ppm/°C
Drift with supply voltage 0.15 0.3 %/V
Control voltage level
VoL Vec=+15V 9.6 10 10.4 9 10 11 \Y
Veg=45V 29 | 333 | 38 | 26 | 3.33
Threshold voltage
Vin Vec=+15V 9.4 10 10.6 | 8.8 10 11.2 \Y
Vec=+5V 2.7 | 3.33 4 24 |1 333 | 42
lyy, | Threshold current (2) 0.1 | 0.25 01 | 025 | A
Trigger voltage
Vrig Vec=+15V 4.8 5 52 | 45 5 5.6 \Y
Veg=45V 145|167 | 1.9 | 11 | 167 | 22
lrig | Trigger current (Vyig = 0 V) 0.5 0.9 0.5 2.0 pA
Vieset | Reset voltage () 04 | 07 1 104 07 1 v
Reset current
Ireset Vreset =+0.4V 0.1 0.4 0.1 0.4 mA
Vieset =0V 0.4 1 04 | 15
Low level output voltage
Ve = +15 Vlgsink = 10 mA 01 | 0.15 0.1 | 0.25
lO(sink) = 50 mA 04 05 04 075
VO|_ |O(sink) =100 mA 2 2.2 2 2.5 \
|O(sink) =200 mA 2.5 2.5
VCC =+5V IO(sink) =8 mA 0.1 0.25 0.3 0.4
losinky = 5 MA 0.05 | 0.2 0.25 | 0.35
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NE555 - SA555 - SE555

Electrical characteristics

_ _ ° C, - . ces .
Table 3 Tamb = +25° C, Ve = +5 V to +15 V (unless otherwise specified) (continued)
SE555 NE555 - SA555
Symbol Parameter Unit
Min. | Typ. | Max. | Min. | Typ. | Max.
High level output voltage
Vee = +15 Vigsink = 200 mA 12.5 12.5
V, cC O(sink) vV
OH lo(sink) = 100 MA 13 | 13.3 1%'7 13.3
VCC =+5V |O(sink) =100 mA 3 3.3 275 3.3
‘ Discharge pin leakage current
IdIS(Off) (Output hlgh) Vdis 10V 20 100 20 100 nA
Discharge pin saturation voltage
v (output low) 4 iy
dis(sal) |y = +15V, g = 15 mA 180 | 480 180 | 480
Vee = +5V, lgis = 4.5 mA 80 200 80 200
t, Output rise time 100 | 200 100 | 300 ns
tf Output fall time 100 | 200 100 | 300
tor | Turn off time ©) (Vieeet = Vo) 0.5 0.5 us

1. TestedatVgg=+5VandVeg=+15V.

2. This will determine the maximum value of Rp + Rg for 15 V operation. The maximum total (R + Rg) is 20 MQ for +15 V
operation and 3.5 MQ for +5 V operation.

Specified with trigger input high.

No protection against excessive pin 7 current is necessary, providing the package dissipation rating is not exceeded.

Time measured from a positive pulse (from 0 V to 0.8 x V) on the threshold pin to the transition from high to low on the
output pin. Trigger is tied to threshold.

Doc ID 2182 Rev 6

5/20




Electrical ch

aracteristics

NE555 - SA555 - SE555

Figure 3. Minimum pulse width required for Figure 4. Supply current versus supply
triggering voltage
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NE555 - SA555 - SE555 Electrical characteristics

Figure 9. High output voltage drop versus Figure 10. Delay time versus supply voltage

output
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Figure 11. Propagation delay versus voltage
level of trigger value
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Application information NE555 - SA555 - SE555

4

4.1

8/20

Application information

Monostable operation

In the monostable mode, the timer generates a single pulse. As shown in Figure 12, the
external capacitor is initially held discharged by a transistor inside the timer.

Figure 12. Typical schematics in monostable operation

Vec* =510 15V
o

R1
4] 8
Trigger
NE555 =o
Output Control Voltage
1| 0.01uF

The circuit triggers on a negative-going input signal when the level reaches 1/3 V. Once
triggered, the circuit remains in this state until the set time has elapsed, even if it is triggered
again during this interval. The duration of the output HIGH state is given by t=1.1 R{C4 and
is easily determined by Figure 14.

Note that because the charge rate and the threshold level of the comparator are both
directly proportional to supply voltage, the timing interval is independent of supply. Applying
a negative pulse simultaneously to the reset terminal (pin 4) and the trigger terminal (pin 2)
during the timing cycle discharges the external capacitor and causes the cycle to start over.
The timing cycle now starts on the positive edge of the reset pulse. During the time the reset
pulse is applied, the output is driven to its LOW state.

When a negative trigger pulse is applied to pin 2, the flip-flop is set, releasing the short-
circuit across the external capacitor and driving the output HIGH. The voltage across the
capacitor increases exponentially with the time constant t = R{C4. When the voltage across
the capacitor equals 2/3 V¢, the comparator resets the flip-flop which then discharges the
capacitor rapidly and drives the output to its LOW state.

Figure 13 shows the actual waveforms generated in this mode of operation.

When Reset is not used, it should be tied high to avoid any possibility of unwanted
triggering.
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4.2

g

Figure 13. Waveforms in monostable operation

t=0.1 ms/div

T T T
INPUT = 2.0V/div

OUTPUT VOLTAGE = 5.0V/div

l

CAPACITOR VOLTAGE = 2.0V/div
R1=9.1kQ, C1 = 0.01pF, R = 1kQ

S—
—

Figure 14. Pulse duration versus R1C1
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1.0 Q;\’f \619/{ // //
? e

Astable operation

When the circuit is connected as shown in Figure 15 (pins 2 and 6 connected) it triggers
itself and free runs as a multi-vibrator. The external capacitor charges through R4 and R,
and discharges through R, only. Thus the duty cycle can be set accurately by adjusting the
ratio of these two resistors.

In the astable mode of operation, C4 charges and discharges between 1/3 V¢ and 2/3 V.
As in the triggered mode, the charge and discharge times and, therefore, frequency are
independent of the supply voltage.
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Application information NE555 - SA555 - SE555

Figure 15. Typical schematics in astable operation

Voo =5t0 15V
cc S

Control
Voltage

Figure 16 shows the actual waveforms generated in this mode of operation.
The charge time (output HIGH) is given by:
t1 =0.693 (R4 + R») C;4
and the discharge time (output LOW) by:
t2 = 0.693 (R,) C4
Thus the total period T is given by:
T=1t1+1t2=0.693 (R1 + 2R2) C1
The frequency of oscillation is then:

1.44

s
f: B
T =~ (R1+2R2)C1

It can easily be found from Figure 17.
The duty cycle is given by:

t1 _ (R1+R2) _1_[ R2 }
(t1+t2) ~ (R1+2eR2) (R1+R2)

g
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NE555 - SA555 - SE555 Application information

Figure 16. Waveforms in astable operation
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Figure 17. Free running frequency versus R4, R, and C;
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4.3

4.4

12/20

Pulse width modulator

When the timer is connected in the monostable mode and triggered with a continuous pulse
train, the output pulse width can be modulated by a signal applied to pin 5. Figure 18 shows

the circuit.

Figure 18. Pulse width modulator

Py Py O VCC+

Trigger O

Modulation
Input
O

Linear ramp

When the pull-up resistor, Ry, in the monostable circuit is replaced by a constant current
source, a linear ramp is generated. Figure 19 shows a circuit configuration that will perform

this function.

Figure 19. Linear ramp

Trigger O

£
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NE555 - SA555 - SE555 Application information

Figure 20 shows the waveforms generator by the linear ramp.

The time interval is given by:

(2/3 Vce RE (R1+R2) C

7= R Voc - VBE (R1+R2) VBE = 0.6V
Figure 20. Linear ramp
//:
prd ;
7 ; )
/ 0
1 M //
Vec=5V
Time: .
20 ps/DIV Top trace: input 3 V/DIV
Ry + 47 kQ Middle trace: output 5 V/DIV
R, =100 kQ  Bottom trace: output 5 V/DIV
Re=2.7kQ  Bottom trace: capacitor voltage 1 V/DIV
C=0.01pF

4.5 50% duty cycle oscillator

For a 50% duty cycle, the resistors Ry and Rg can be connected as in Figure 21. The time
period for the output high is the same as for astable operation (see Section 4.2 on page 9):

t =0.693 Ry C

For the output low it is

t,= [(R. RB)/(RA+RB)].C.Ln [RB—2RA}

2RB-RA

Thus the frequency of oscillation is:

THrt2

4

Doc ID 2182 Rev 6 13/20




Application information

NE555 - SA555 - SE555

4.6

14/20

Figure 21. 50% duty cycle oscillator
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Note that this circuit will not oscillate if Rg is greater than 1/2 Rp because the junction of Ry
and Rg cannot bring pin 2 down to 1/3 V¢ and trigger the lower comparator.

Additional information

Adequate power supply bypassing is necessary to protect associated circuitry. The

minimum recommended is 0.1 pF in parallel with 1 pF electrolytic.
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5 Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.
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DIP8 package information

Figure 22. DIP8 package mechanical drawing

.

8¢°0 INVId 39NVO

Table 4. DIP8 package mechanical data
Dimensions
Ref. Millimeters Inches
Min Typ. Max. Min. Typ. Max.
A 5.33 0.210
A1 0.38 0.015
A2 2.92 3.30 4.95 0.115 0.130 0.195
b 0.36 0.46 0.56 0.014 0.018 0.022
b2 1.14 1.52 1.78 0.045 0.060 0.070
0.20 0.25 0.36 0.008 0.010 0.014
D 9.02 9.27 10.16 0.355 0.365 0.400
E 7.62 7.87 8.26 0.300 0.310 0.325
E1 6.10 6.35 7.1 0.240 0.250 0.280
e 2.54 0.100
eA 7.62 0.300
eB 10.92 0.430
L 2.92 3.30 3.81 0.115 0.130 0.150
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S0-8 package information

Figure 23. SO-8 package mechanical drawing
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Table 5. S0-8 package mechanical data
Dimensions
Ref. Millimeters Inches
Min. Typ. Max. Min. Typ. Max.
A 1.75 0.069
A1 0.10 0.25 0.004 0.010
A2 1.25 0.049
b 0.28 0.48 0.011 0.019
¢ 0.17 0.23 0.007 0.010
D 4.80 4.90 5.00 0.189 0.193 0.197
5.80 6.00 6.20 0.228 0.236 0.244
E1 3.80 3.90 4.00 0.150 0.154 0.157
e 1.27 0.050
h 0.25 0.50 0.010 0.020
L 0.40 1.27 0.016 0.050
L1 1.04 0.040
k 0 8° 1° 8°
cce 0.10 0.004
Doc ID 2182 Rev 6 17/20
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Ordering information

Table 6. Order codes
Part number Temperature range Package Packing Marking
NE555N DIP8 Tube NE555N
] 0°C, +70 °C ]
NE555D(")/DT SO-8 Tube(" or tape & reel| NE555
SA555N DIP8 Tube SA555N
-40 °C, +105 °C
SA555D")/DT S0O-8 Tube(" or tape & reel | SA555
SE555N DIP8 Tube SE555N
-55°C, + 125 °C
SE555D(/DT SO-8 Tube( or tape & reel| SE555
1. Not recommended for new design. Contact local ST sales office for availability.
Doc ID 2182 Rev 6 ST
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Revision history

Table 7. Document revision history
Date Revision Changes
01-Jun-2003 1 Initial release.
2004-2006 2-3 Internal revisions
15-Mar-2007 4 Expanded order code table.
Template update.
Added loyT value in Table 1: Absolute maximum ratings and
Table 2: Operating conditions.
06-Nov-2008 5 .
Added ESD tolerance, latch-up tolerance, Ryyj, and Rypjcin
Table 1: Absolute maximum ratings.
Modified duty cycle equation in Section 4.2: Astable operation.
® s g i . .
04-Jan-2012 6 Updated ECOPACK™ text in Section 5: Package information.

Added footnote 1to Table 6: Order codes as shipping method in
tubes is not recommended for new design.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY TWO AUTHORIZED ST REPRESENTATIVES, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
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HIGH TORQUE HYBRID STEPPING MOTOR SPECIFICATIONS

General specifications Electrical specifications
Step Angle (°) 1.8 Rated Voltage (V) 4
Temperature Rise (‘> C) 80 Max (rated current.2 phase on) Rated Current (A) 1.2
Ambient temperature (°C) -20~+50 Resistance Per Phase &10%) 3.3 (25°C)
Number of Phase 2 Inductance Per Phase @20%mH) 2.8
Insulation Resistance 100MQ ;| Min (500vDC)| Holding Torque (Kg.cm) 3.17
Insulation Class Class B Detent Torque (g.cm) 200
Max.radial force (N) 28 (20mm from the flange) Rotor Inertia (g. cnf) 68
Max.axial force (N) 10 Weight (Kq) 0.365
® Pull out torque curve:
VOLTAGE: 24VDC, CONSTANT CURRENT: 1.2A, HALF STEP
@ Wiring Diagram:
50
777‘7\7\
BLK 40
YEL £ 30
o
Z 20
GRN
RED  WHT  BLU 0
® Dimensions: 200 500 800 1.1K 1.5k 2k 2.5k 3k 4k 5k
: PP
(unit=mm) S
85 o1 _| I_ /. ¢ AN
\l.l
[}
LN o3
1S O 5
1T
, , /
T :
2 +
o
8 4-M3 &
Name plate Deep 4.5 Min
24+£1 47+1 3140.2
42.3Mox UL 1007 AWGR26
A
A SY42STH47-1206A TECHNICAL CONDITIONS
REV REVISIONS DESCRIPTION|  BY | DATE
DRAW % 2010.06.29
CHANGZHOU SONGYANG MACHINERY & ELECTRONICS
CrEce NEW TECHNIC INSTITUTE 060047000
APPROVE
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INCHANGE SEMICONDUCTOR

isc N-Channel MOSFET Transistor P75NF75

* FEATURES

» With TO-220 packaging

+ High speed switching

* Low gate input resistance
+ Standard level gate drive
» Easy to use

* 100% avalanche tested

* Minimum Lot-to-Lot variations for robust device

performance and reliable operation

* APPLICATIONS
» Power supply
« Switching applications

« ABSOLUTE MAXIMUM RATINGS(T2=25C)

D(2)

6(1)

S(3)

pin 1, Gate
2, Drain
3, Source

T0-220C package

B »|jeS

S

-
—d ) -
1
]

1

B
SYMBOL PARAMETER VALUE UNIT e
vl
Vbss Drain-Source Voltage 75 \Y% ‘. ’:‘ N L
||
Vess Gate-Source Voltage +20 V {
1 0
* /4 K
Io Drain Current-Continuous 80 A J_‘-{ G N
lom Drain Current-Single Pulsed 320 A c ’
Po Total Dissipation 300 W mm
DIM] MIN | MAX
) ) . A | 15.50 | 15.90
Tj Operating Junction Temperature 175 C B | 9.90 [10.20
C | 420 | 450
Tstg Storage Temperature -556~175 T D | 070 0.90
F | 340 3.70
G | 498 | 5.18
H | 268 290
* THERMAL CHARACTERISTICS J | 044 | 060
K [13.0013.40
SYMBOL PARAMETER MAX | UNIT L 110 [ 1.45
0| 270 | 290
Rth(ch-c) | Channel-to-case thermal resistance 0.5 T/W R | 2.30] 270
S| 129 ] 1.35
U X 6.65
Rth(ch-a) | Channel-to-ambient thermal resistance 62.5 TIW v gég 8.86

isc website: www.iscsemi.cn

1 isc & iscsemi is registered trademark



INCHANGE SEMICONDUCTOR

isc N-Channel MOSFET Transistor P75NF75

ELECTRICAL CHARACTERISTICS

Tc=25C unless otherwise specified

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
BVbss Drain-Source Breakdown Voltage | Ves=0V; Ip= 0.25mA 75 \Y
Vas(th) Gate Threshold Voltage Vbs=Vas; 10=0.25mA 2.0 4.0 \Y
Rbs(on) Drain-Source On-Resistance Vas= 10V; Ip=40A 11 mQ

less Gate-Source Leakage Current Ves=£20V;Vps= 0V +0.1 nA
Ipss Drain-Source Leakage Current Vps= 75V; Ves= 0V;Tj=25C 1 nA
VsprF Diode forward voltage Isp=80A, Ves =0 V 15 \%

isc website: www.iscsemi.cn 2 isc & iscsemi is registered trademark



e haye i 4L

TB6600

PWR/ALARM
- ENA-ENA)

Analog Driver : : et

DIR-(DIR)
Model TB6600 e

PUL-(PUL)
PUL+(+5V)

Analog Technology, max. 40 VDC / 4.0 A (PEAK)

DC:9~40VDC

Product Description:
The TB6600 single axis drive is a low cost microstepping drive. It is suitable for driving 2-phase and 4-phase hybrid stepper
motors. Not for professional applications.

Features:

¢ Cost-effective

*  Supply voltage up to +40 VDC, Output current up to 4.0 A (PEAK)

¢ Qutput current selectable in 8 steps via DIP-switch

¢ Automatic idle-current reduction (in standstill mode) to reduce motor heating
* Pulse input frequency up to 20 kHz

* Input suitable for 5 V signals

* Inputs are optically isolated

* 6 selectable microstep resolutions, up to 6400 steps/rev with standard 1.8°motors
¢ Suitable for 2-phase and 4-phase motors

*  Supports PUL/DIR mode

*  Over current and overheat protection

Electrical Specifications:

Parameters Min Typ. Max Unit
Output current 0.7 - 4.0 (3.5 RMS) A
Supply voltage +9 +36 +40 vDC
Logic signal current 8 10 15 mA

) 20 when duty cyle is 25 high / 75 low
Puls input frequency 0 - ) kHz
13 when duty cycle is 50 / 50

Insulation resistance 500 MQ

Further Specifications:

Microsteps / 1,8 ° 200 6400
PUL / DIR yes

NEMA sizes 17 24
Motor type Mecheltron 42BYGH-XXXX 60BYGH-XXX
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TB6600 Stepper motor driver

Analog Driver

Model TB6600
Mechanical Specifications: (Unit: mm)
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Applications:

Suitable for a wide range of stepping motors of NEMA sizes 17, 23 and 24 (42x42 mm to 60x60 mm). It can be used in various
kinds of machines, such as X-Y tables, engraving machines, labeling machines, laser cutters, pick-place devices, and so on.
Particularly well suited for applications where low noise levels, less heat development, high speed and high precision are desired.

Typical Connection Schematic:

A typical system consists of stepper motor, stepper motor driver, power supply and controller. The following image shows a
typical connection schematic:
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Logic control signals which have 5 V can be connected directly;
R 1kQ must be connected in line when control signal is 12V;
R 2kQ must be connected in line when control signal is 24V to ensure control signal current is 8mA to 15mA. 22.01.18

DC: 12-42V
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