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ABSTRACT

This thesis presents the mangosteen color and size sorting machine is divided
into three significant parts, which include the first part of conveying, the second part
of color sorting, and third part, size sorting. The operation starts from put mangosteens
on the first conveyor to sort one by one before falling to the second conveyor to
begin second part, which be classified into three types: type 1 is green mangosteen,
type 2 is red mangosteen and type 3 is purple mangosteen, where the air cylinder will
push the type 1 out, then type 2 and type 3 will be conveying to third part. Size
sorting is categorized into four sizes, namely size D, C, B and A. At the end of size
sorting, there are infrared proximity sensors attached each size to count the number
of mangosteen and lcd display shows the number of mangosteens of each size.

According to the results of color sorting experiment, it was possible to classify
the colors and had an error: type 1 was 2.94 percent, type 2 was 10 percent, and type
3 was 8.33 percent, while the mangosteen size sorting experiment can be sorted and
had an error: size D was 2.70 percent, size C was 8.69 percent, size B and A were 0
percent. From the experiment operation of the mangosteen color and size sorting,
which be classified into two kinds: seventeen mangosteens with total weight two
kilograms had average time of 55.19 second and twenty mangosteens had average

time of 70 second.
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woad (Programmable logic Control : PLC) F1EUBS3 N (Raspberry Pi) lusou (Python)
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(Solenoid Valve) nsguanayl (Air cylinder) Imqaﬂé’aa (Camera Module) tiunng (NumPy)
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proximity sensor) 48uaa® (Liquid Crystal Display : LCD)
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\nsadann iusugudna thviindena
(Hadung) (n3w)
@ (A) >100 >80
4 (B) >85-100 70-79
& (C) >70 - 85 60-69
A (D) >55-70 <69

2.2 Wuead (Programmable logic Control : PLC)

finead[3] fa3uit 2.3 WugunsaimuauahuveaaIssinmionsyuIums
viauisqlasilulasinsiwaiwes (Microprocesson liusadsnisiddy Fagunsaidl
druusznoudunm (Input) Lagte1wna (Output) Aanansaseeenluldauls fnsainuie
aind (Switch) 13 9 azded1iudunn diuerdnnagldsesanluniununisvineuves
gunsainfeinTesdnsiifutiming awnsaaiasemisuuvreinismualdlagnisieu

o

Hulsunsusdadiluludfivead uenanisausaldnuhnfugunsaibumundossu
un5lAn (Barcode Reader) La3asiant (Printer) dsluilaguuenainiaiesiiuead azldau
LA asase Muead vateq fudeneidniisn (Network) nsdeansuuuuen
#f (Modbus) iienruaun1sieuwesssuu sz ans amanndstudeasfiuléinnisld

U fikeadaziinnudanguiinasiululssnugramnssuinegdadasuunly fkead unauy

UM 2.3 iuead

(Fn: www.inverter.co.th/product/plc/)


http://www.kruteerapong.com/u1Knowledge.php
http://www.inverter.co.th/product/plc/
http://www.kruteerapong.com/u1Knowledge.php

2.3 s9auassnne (Raspberry Pi)

(% (Y s

o‘d‘ [ d' [~ a I3 I3 4' 1
TaeIngld] Ui 2.4 [WureuiamesvwialdnaunsalendaiuAILNE 98
wazfAguese o aunsahuiuszendldlunisilassnunisiiudidnnsednd nsdouy
TUsunsu visadundasmauimasaddzauinan nadunsvinausuuldnisussuianas

wuuaLsATn (Spreadsheet Word Processing) 8uwesidn (Intemet) Biua (Email) @11150

Y a wa

ulndifleauaziBengeld dauanth Aefnronugunsaidiannselindldnaieviln

a 6

5095 UssUVUHUAN5aUNY (Linux Operating System) kag ssuudUuanissialou

9

%

Raspbian (Debian) Judu lngazinnsszuulfuiRnislunisaniaeninudl (Memory card)
Faleigneenuwuuanlud #ie (CPU) Wumbedszanana 3y (GPU) Yagludiunsuszanana
A uaz wsn (RAM) Wumheanudiniely sgluivdesdu wasiinesnifilele (GPIO) 7

anunsodlldsnduaunsaiddnvselindaus 14

JUN 2.4 S1auesInng

(§iwn: www.robotsiam.com/product/141/raspberry-pi-3-model-b)

2.4 aenlwsau (Python)

(% [y

awilwseuls) faguil 2.5 Wunwlusunsunenfiamessziugs Tnsgnesnuuus
Thdunwaeriudfildauuazsiuitg famnududeuveslasiainavesniwiuisdiueeniy
Tuduvesmsuvasyaidsiideuliduniwiaios dnsvinuuuuuladds (nterpreter)
Tneifunsuayaddsiiazussin iletleudoyaiingmieuszmanalyianunuiideans
wazdsenansainlulgluns@eulusunsulavainateuseian (General-purpose language)

JehiimsthunUssyndldiuunsvanensluseauasnnsuasyanarill


http://www.robotsiam.com/product/141/raspberry-pi-3-model-b

sUN 2.5 dyanualvedusunsulnsou

(fiun: www.mindphp.com/unaa1u/4755-python2x-python3x.html)

2.5 uawmasinninszuanse (DC Motor)

v

WS i InTeuansa6] Aeguil 2.6 Usenousievnain 2 4 tneyanidseyd

Y

'
=

ammes (Stator) L3en31vnainaulil (Field winding) Yuunfas19auINuLnana11s @
w9318l NTERARNTIALTIBUINUIA UALINUAUAITABINBI5LULABST (Armature
. | ! ¢ < vy & a Y o
Winding) uiatmasvuiniin alElaimanaisunurnadnilaaseaunLimannng wae
nanyanaesiagludiuvedsines (Rotor) 138nI19AaIAB151LI0T (Armature winding)
lngagdneliiinszuansadiunainedsiuaasiuwlsianu (Brush) uazynnouiiiamnes
(Commutator) ag¥inllAn w3edn (Torque) n3awsalUNIINLUVDIALTNDFAANIAINNTT
nszviszmtulvianvesiiunanliuamaes waslsmesaetaiu (+,- ) ndnduneliiin

nvLLTUle

5UN 2.6 wawmasliiinszuanse

(flan: www.thai.alibaba.com/product-detail/12-36v-dc-motor-62572605930.html)


http://www.mindphp.com/บทความ/4755-python2x-python3x.html
http://www.thai.alibaba.com/product-detail/12-36v-dc-motor-62572605930.html
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2.6 @189WUaLA8Ye (Conveyor Belt System)

v
% L3 [ 6

anenuandeal7] aeguil 2.7 Wussuvandeunisudiegunsal Tuau ndndue

a a o=

v3eandesniindalugdnnnis Ingldareniu Belt) wasuawesifesiludiduiniou
anenuandeansyasu Wugunsaldgndndudeddlunszuiunisiauiidesnisaiy
Aolilod §9raIanNEIUNTZUIUAN 9 Vo9l599UT8USRBUaLAEABINTIAA B 181U
Aeanistaegareiiio Aniuszuvatemudndssdunuisuazdndunndmivlsny
S 1 L) 2/ 1 v v = < o
guamnssunnUszianiadnuazing vsewiud n1sldaunily vudlenenawisadily

Uszgnaldla

UM 2.7 angnuaiies

(N1 www.a-automation.co.th/en/article/231/55UUd@18NWIUa1LAY4)

a I3 3 e
2.7 Wwauaen1a3 (Solenoid Valve)
lwdupedandi(s] fgui 2.8 Jueunsalmuaunisiva wu W eana wiafinenge
TuF181 R T ANAIUUSTZNDUTULNTIAD VAAIAWULNLAN [WUAINANTITIIUAUNE 19U
1 TnenisUassnsshal il ufunaIn N L ARSI UAUIULULEN d9NaN15VIN9U
Wa-Un 11501av996171d7 save9218 1 dudandy 2/2 %39 5/2 U §2bavaansn
e ° v & oo v A A ¢ P ) o A
N80 TMUIUNNLLID9NT09187 AT UIunsgIeennIaiinnesalde1u (port) Aavsam

#99 Y889 TIUIUFAIUNUINTDIIUIUANIUE (position) VBNET N1TLHNTLAVIINAIT

#1saaNgUkuuNsidanuy


http://www.nli-engineering.com/%E0%B8%AA%E0%B8%B2%E0%B8%A2%E0%B8%9E%E0%B8%B2%E0%B8%99%E0%B8%A5%E0%B8%B3%E0%B9%80%E0%B8%A5%E0%B8%B5%E0%B8%A2%E0%B8%87%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%AA%E0%B8%AD%E0%B8%9A
http://www.a-automation.co.th/en/article/231/ระบบสายพานลำเลียง
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JUT 2.8 l9duaenindd

(fian: https://encryptedtbn0.gstatic.com/images?q=tbn:ANd9GcQETFISoG5g&usgp)

2.8 nszuanay (Air cylinder)

=

nssuanaul9] Aegui 2.9 Wdugunsalaunldauvilidiuvesitunszvenay o
d‘ d‘ ¥ e‘d‘ d‘ [ [ =3 [

LARDUN MULUILEURTS E;UﬂmmL‘Uaauwaamuﬁmm’mmuamL‘UuwaamuﬂaiugﬂLL‘U‘U?Jaami

MULALLUIAILAN WAL NSV UUTELANBALTANNNTNUITLTIAUDINAEDINIIEUNNS

d' A o v 1% = a v a Yy [ v 1 1Y
LA UNLAYYINIULUUEAU TngnUnTananuLsIny anauaztdumianusinu

5U# 2.9 nszUenay

(fian: https://heschen.com/es/products/heschen-tn16-80)

2.9 Uun1g (NumPy)
£ % a < A a . a o a 4
Tuwe[10] fsgun 2.10 Wudevedlaus (library) AYaslumsiuiuiuuadinmans
lunwlnseu aeluaggnideuiign1w®d Juhaulaissdniamuazauisavinanule
28195791152 lnedungagiauaiunsalunisinnisivensdvanelfuazdayauuuiuyisndg

wazausaanes duwie lderunianafinng vesdalnseu memdainda (mport) @i
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arunsaisenldanulaviuiinazuaiuisaadaardnn1siuensd (array ) vanefiflaets

[

NeAEYA18ITUBNAINNITATIONTITUNIINTBY AT AMUALAITY Ssanunsaasnelay

sryiissvuinves onsd wazlideyanmeludulymundesnslaruileiduveduneg

E NumPy

o % L3

5UN 2.10 sUdyanualtiume

o

(fian: https://prangsirin.medium.com/ﬁﬁmmiﬁjﬂﬁU—python—numpy—[ibrary)

2.10 Nouil (Thonny)

v

nowii[11] #35U7 2.11 Ao Integrated Development Environment (IDE) UMY

Y
=l

5Sudiu Python a31efelnseunazineunsnielilufusesdygreuanavesanidumealulad
wuaggind (MIT) idulusunsutuunaanesuuazaiuisavinaulunalessuy wu
szuudUANITaUNg (Linux), ssuuduauualatea (macOs), ssuuluaiulad
(WindowsOs) Weutunifiefuededielunsinwnsdoulusunsunsuimessisniu

Insou lnedanuaiunsaviaigadia Wy uwanweduusiaza1vewianlsnileglussuunly

dusulnsouviniu

L2 &

2.11 dgdnwalvesmauil

=D.

su

v

(17'im: www.commons.wikimedia.org/wiki/File:Thonny logo.png)


http://www.commons.wikimedia.org/wiki/File:Thonny_logo.png
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2.11 I&I@anﬁm (Camera module)

4 sala i

Tugandes[12) fsguil 2.12 Aegunsaliifivaisenansqmirsanuszneudunndush
ndosdmsuseldnusiutusauesinie IWassualnidmunzuazunasinel 5 Tiad
(Volt) vhlnusendandenuminzdmsunisangloutayadnuiuuin vuInauazden 5
aufiniga (Megapixel) a1u1sag1e3alaseaunuazidengs High Definition : HD finy
azLdun 1080p, 720p ko 640x480 9MTIMAAINE (1080p) 30 LWSUABIUIT, (720p LAz

640x480) 60 WSUADIUT kaz (640x480) 90 WSURBIUNT

31]17i 2.12 lupanaes

(ﬁm: www.arduitronics.com/product/4601/)

2.12 ssuuHiauiesl (HSV)

szuvdlonieai13] Asguil 2.13 Aeszuvddidealdfuinnsudosandusyuudd
TndiAesiusyuunIsusaiuaz sz UUAMUARYILY L AN UUARUUeI33 T lnaand
(Hue) Aer1vasdfiuvseanlneflifinsnansenined Avpnuduiivesd (Saturation) Ae
ANuUIaVSvesd Faarlaseduandidulusideou uarAauainawesd (Value) iuani

¥

LAAIDIUSUIUAINNATNVDIA MINTIANNINAETAIUEIININ B1TlANtReARYzIANNATN4

fa

Yoo Inslunsinfiundieanainn1nldisnisuasAndansesuuaosauussuuanuuLey

a v | = & o A = = a s aM ¥
LDFILLAINIYINVDIAUDINUNAAN ‘V]igU‘UﬁL@SUL@ﬁ’Jﬁ']ﬂJ'WﬁﬂLLUaﬁﬂqﬂig‘U‘Ua@qi"ﬂUbL@l


https://www.thaieasyelec.com/article-wiki/raspberry-pi-programming-with-qt-ch1.html
http://www.arduitronics.com/product/4601/
https://www.thaieasyelec.com/article-wiki/raspberry-pi-programming-with-qt-ch1.html
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U 2.13 lumadieniea Tuguuuulau (Cone)

(fian: http://ibookengineering.blogspot.com/2015/07/hsv_13.html)

2.13 Tawniudd (OpenCV)

Towiud3[1d] fagui 2.14 1ulavsiiWsddunisdoulusunsy (Library of
Programming Functions) Iagduluginsaziiudunisuanwawuuisealndsenouiomes
(Real-Time Computer Visionlawiud@iidulausisdruunanviesy (Cross-Platform) wayld
uldns nneldavanivemie BSD wuulewmuyasa (Open-Source BSD License) lawniud3
Ima%gmﬁuauﬁu‘[mmm% fin155995U lwsew, 2121 Java) way LUALAU (MATLAB) d1usy
Sumesia (Interface) sandamnsanuldluenansesulay finssuliuannnarsnie
B A1eTsU (CH), anwniida (Perl) Wudu lsunsimuiieduasunsihutldnulag

AR TIVRREN RGN

CO

OpenCV

5UN 2.14 sUdrydnuallowiud?

(‘ﬁm: medium.com/@nut.ch40/opencv—ﬁ’e)aﬂi—8771e2a4c414)


http://ibookengineering.blogspot.com/2015/07/hsv_13.html
https://en.m.wikipedia.org/wiki/Library_(computing)
https://en.m.wikipedia.org/wiki/Library_(computing)
https://en.m.wikipedia.org/wiki/Computer_vision
https://en.m.wikipedia.org/wiki/Cross-platform
https://en.m.wikipedia.org/wiki/Open-source_software
https://en.m.wikipedia.org/wiki/BSD_license
https://www.python.org/
http://oracle.com/java/
https://www.mathworks.com/products/matlab.html
mailto:medium.com/@nut.ch40/opencv-คืออะไร-8771e2a4c414
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2.14 \Juwasinsees (Infrared proximity sensor)

e inszez[15] AigUi 2.15 Aawuwesiaunsaviaulagludesdudadus

Fununteingneuenlaensd dnyazveINTviIueIzdmisesunasusUkuulagliuy

o

o o & ! 3 = [ v &
nilenell aunlwvaununaiuan dyiaan was waz W@eos Tunsdnsuwesluldauty

dunNLliuNUATIITU AuwnYe s2AU Yue kazsUuTe lesnetgmsldnunas

s

AMUL5IN1305999uTRgdmune delagunfndrazsinunldiionaunuiingdng (Limit
Switch) @avhlddningunsaiussianaing (Switch) Fsordenihdudanisnalaeiduuees

A5zuENALITUNANNITALY UVDIAAUBUN TR F1U150M9nnuUAsEeslun1sviaeuls wag

[ A [ aa
e udeanaziduluufinea

JUT 2.15 Wuwesinszey

(fian: https://inwfile.com/s-di/loc1xh.jpg)

2.15 99ueadn (Liquid Crystal Display : LCD)

0U0aTA[16] Faguit 2.16 Aowealuladeevsiinesuanimauuuiinea lngnwiliia
Mnuasi gnudsseanuranuasalidiundavegenin (Black Light) W 1ud unseq
uas (Polarized filter) udvAslugansadamaniiiToainfetu 3 lwadde uasduas uasdiden
wazuasdtndu neliiAnnaneduninainedu Sn1sueguan (Modulation) Nl <14
AanAlunsUSuAsuLawesHAnvan nanmadliaunsowdwaddfonues uiagld
Idosainsinundmdemagieuiioaanmavienmyndifieuansnmiadeulmvie

Anianfdlemdeyle


https://inwfile.com/s-di/loc1xh.jpg
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5U# 2.16 90U.0a%0

(‘ﬁm: embeddedmakers.com/wpcontent/uploads/2017/02/LCD-16x2-character.jpg)
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(Image processing)
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DLARS €+ fiLead < EUESINNY —™ 99UL0ATN

'

NADY

U DSR2

(Y

IF1E)

A

5UM 3.1 szuumsinanuvenaIesfnLenduazuunnliem

U 3.1 mavhenveaaesinuenauasuasiinnazUsznaulse
1. nszuanau Yivthindnisae
2. wowme$ vihmihfiduaenudidsaiing
3. flusadvinfimuguasvinurewelnesnEIaRsa NSEUBNAY WATATITTY

mMvhuresduresinssazfiseritedunn
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4. 1 Fugesnduing viuiiiasaduagaiindadiu wetanldlunisiu

TUNALIeAR

Y

5. SIAUDSINNE VINNUINUTTUIANANIWNBUNUIARALTIAN WAZAIUANNIST

9 9

& o

U9 9 udiaraiigantulaaniikeaduiuaniuuleuweads wsedalinszuanay
o U oA =
aulagdaruiinead

6. lugandes viuthiwamsulduiasagainealiindunimieldau
SUTAeIITNY

7. 20u0ath vihmhiwansdnnunadnausazvualaud Senarund @ O uay
19 AUANY

3.1.2 vAanlaszunsunisldaunisieasuuvaentaaisiiy

USB to RS485 =

PLC Raspberry Pi

A

> RS485 to USB

JUN 3.2 M3Feasuuunentaensiy

[

nsdeanswuLNenUaRISNgaunsnasuelasel

1. 90u0adh vimihiuansiiuunaiinnudazunaldun Saavuind 4 9 uas
19 AUAIAY

2. #udasdyyrueisioadssidugioad (RS485 to USB) wie groadilu
Toyaunauen$ieadss (USB to RS485) vimihiiulasdyaasiieldlunisdeanssewinsfiuead
LayTIElUDsINNg

3. fiwoad vhmihidslinszuenanvien Wenawesinedinslouay 1 an
Auliluadniamesiifvun uardslinszuonauvignyinau Wesavesimesinislouay

= Y ANa fal o
0 u AU lUAIA S A aSARIUA
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3.1.3 vaanlnasunsuvasn1sUsEHIANAN N

Convert BRG to Range upper
Video Capture —® Gaussian Blur — >
HSV and lower HSV
Find Contour
- Closing - Dilation - Erosion
and Area
Output

5UN 3.3 MIUTZIIARAN TN

[

NNFUN 3.3 nannsnisuseanananInaunsaesuelanall

1. M3FunIWidle (Video Capture) Ao n1siiandalennfulilusiusi
muuald

2. MIUABNIMN (Gaussian Blur) fie nsuasnmildiiieandaaiusuniuuas
ANAUALTAYDININ

3. nsulassyuudUdensidusruuiesiead (Convert BGR to HSV) Ao n15
wasszuudvesnmaniFeriundussuuionedd eminszuvationsduldahau Fen
Lazhad TuN1SUTEUIANATRININ FILANFINIINTTULLENEATTIEAE Arrudusived
uarAANNAIwesd JulSeulaiioumsmvosuyud wazilosannisesnuuulusunus
wUsildlunsfvunguve @iy (integen) Fudonldszuuioviods

4. ﬁ’mumﬂ'ﬂL@%LaaﬁqdquLazm"”lqm (Range Upper and Lower HSV) Ao N9
Avuaguvesd Faarldlumsnmadvdvessionn

5. AsiaIg (Erosion) Ae m'samﬁuﬁsuaamwLﬁaammumuﬁiﬁé}’aqms

6. NM15ve1y (Dilation) Ae NsiuiuTivesnwudannisinens

7. M3UA (Closing) AB NMSUAYBIINVUIAENVBIN TN

8. MIMLAULANATINTDIUIN Wagiiui (Find Contour and Area) i N5

IAAIURANAINTENTN 2 VS Fanadnsalaannisuseaananimluded 4. agegilu



sU

Y
1%

NUNNIUAVDLAY 1

9. 1RWANA ABNAANSYDINMAKIUNMTUsEIRaNaRAITIawn sl Td

3.2 WiysnvadinIasAnueniuazvuininm

3.2.1 IsviansinauvesATasdnuenduasvuindenan

€

N

5)8
@)
)
2D
2N
2D

AFVYIBBN

AMLNTVUAR

awmgnswwng  ——»

amznsnny  —>

AINTNS1VUIALD

-t
%

UANSYINU

5UN 3.4 Tsysnszuunsianudndndiarsuinveding
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a;' Y & vy I a A 9 g
bUULATZTU 2 NUs¥naunle 0 Lay 1 %QLﬁULﬂWIﬂ3QQ3@§U5L'§mWLasU 1 A8991NUUILIN
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= v A

NFUTN 3.4 NsvhauassuannsAnavesdinn Gsindvewalinalinadnsidud

a [ 1Y M Y & a a 1 a A a @ o a 1
bUYIREINARNDDN mem@mluimﬂumaawm LYU NAFALLANAIDNAFN N ﬂ%mmmmmam

Y

[

Juivndnvuinvesdine Insvwinvesiinatuazgnuuioanidu 4 vuia lauiwvund &
WaT 18 ANUAIAUY

3.2.2 W5¥15N15USSUIARNANTNLAZNITAALYNE

< START LOOP >

Video Capture

Find contours and

area

v v

Compare

Crop image

v

Gaussian Blur

the most area

NO

+ the result is green
Convert BGR
to HSV
+ Send 1
Colors HSV lower and to PLC register
upper range *
Sleep
Erosion +
+ Send 0
to PLC register
Dilation

#

+ ( END OF LOOP >

Closing

5UN 3.5 I593nn15Usesnanan muazn1sAnLend



22

9N3UT 3.5 asdunisuszanananimuarnsauend Busuannsdunninlouds

o aa v 5 =3 o aa 14 aa
U118 UIALNTUUDIALE NAIANUUNLYIINITIUAD ANUBIIALE LaLUaIAleAINTZUY

I

Fonsilusvuuieviead Wouwfisuiuyivesdnivualaeldreyieaigigaiasaioy

()}

adingnuatuiazd 9nUuAviNsinwIe 1159818 wazn1sUn NeuNlved NN UTIgeEn

YoaparanaTvulsuiieu snadnsalmdudiRenfazyinnisdsan 1 Auswrudulula

a

Y aa [ = IS ¥ o o I a ] !
ANV DIVBINLDAY LLa’J‘V]'Wﬂ’]i‘VIEJﬂﬂ’ﬁ%’]\i’m%aﬂﬂﬂmimLﬂ‘NL’Ja'] 0.15 U NBUNY

Y aa s

dern 0 inF33an iU e ikeafa19UN15INNUYINITAREYDTIRAA UADIHATANS

= M v & N @ Py o <
nlalilalunadidennagliduganisvinnuvessautiy

3.3 N599NKUUNTNITRUIATRARLENTLAZ VLI URINIAN
AseNUUVINTHS 4 wlethanlFenluinsesiausnuazvunnuessiing

3.3.1 2995aa3599u DC to DC (Buck converter)

3| LM2576T-5.0 150uH1

+24Vdcs |+ 1 {vi quTPLT |2 g LYY Y i
0 22 oo FEEDBACK |2 o 2o N 5
T 100uF  —2— TW/0FF 145822 1000uF :3. 3
1 L] :
= 1 il cROUND HE— 1
GNDREF GNDREF Tz = =

GNDREF FN;DEF GNDREF GNDREF  GNDREF

5UN 3.6 1995aAUTIIY

60 <7 ST TS
40 (RS 3 SRR SOV
1000 | HBBO, H470. H330, H220, H150

20 5557
LSBO% \} 4
/

%

15 7\470, §
12 A L330,/ /
o / 74 Lzzo/ /
4 ,/ // //\L‘s‘}’mo
AT

A NANL A A

7
0.3 0.4 0.50.6 0.8 1 1.2 1.5 2 253
MAXIMUM LOAD CURRENT (A)

Figure 8-5. LM2576(HV)-5.0

N

N

MAXIMUM INPUT VOLTAGE (V)

JU# 3.7 n3minnsiienvuInvesunain
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mﬂgﬂﬁ 3.6 Wusanuseunuunsitagldflefulamseiiu (Voltage Resulator)
nIENa LM2576 Falunseonuuuaeasiarld LM2576-5 TunN13AIVANNITINUVEI9RT Y
Tnuanszuawuusewios (Continuous conduction mode) Awnainasnsaidanainiuly
Ul 3.7 Wiefuinanaunsil 3.3 AwesnUBimes C1 uaz C2 aldAmuduuzily
AIFITNVDS LM2576 §9n15v191u0919959sutseanidiu 2 ¥asie 92319 (on state)
wazyglalvinau (off state) lurrshauusenuazlvaanleduiuveainlumeu@mes C2
Aoufiazlnadnlnanfineld Fan1udines C2 fndfinsesussiuiioanussiunszifion
(Ripple) Tutaalsivihauledaveglutimganisyinau daagsiliunainiinnisguives
aunnwindnuuunadvhldifaussiudoundyu EMF) asdadifentilalon D1 weviwmini

Julalendase (freewheeling diode) winlaililefidemearnusaiudoundu

PNENNISN 3.1 AR kAR (Duty cycle) 429191

Don = \:loil:lt (3.1)
5V

Don = 2av

Dyn = 0.20

< e oA | o
NFUNITN 3.2 mmmmi%mamﬂuwmu

Dosf = 1 — Dop (3.2)
Don = 1-0.20
Doff = 080

muualit I, dawvindu 2.5 weud waz fg dauvindu 52 Aladsng 1naunsi

3.3 [ {aVMAIANUATEIUIVDIVNAIN

_ VoutX Doff

2(Iay xfs)
5Vx 0.80

2(2.5A%(52x103Hz))
L = 153.84 pH
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3.3.2 29959aWan1In (Soft Start)

Ji
796683 -4
A
NP
3 3
b |4 N
W
i D1
1 )2 /
2 2Hotor 15462257 T 1N4004
=]
Eal
DII
L] R 2 RV1
[RFZ44N B _1|G 10K
5
D2 a1

JUN 3.8 293590 NENTY

1N3UN 3.8 WWunsashazdhunldiunawmasnszianss 12 1ad 0.5 woaud ieannns
fanszuadnuinlurrasunisyineu laslurasaeldueamasiad uwsiua (N-Channel
[~ a 4 ) [~ <
MOSFET) IRFZ44N 1Juadndaiuaunisyinaueesas lalen D3 azlunateuuialolen
(flyback diode) finthndesiuldliuseiulvadoundu Minlutiuvaieveningusiula
& | v v Y v ° v v a o a
1DLHBSNTTWANTI AUAIAIUNIUUSUAN LA (RV1) 98AMUUALARIAMUAIUNIUYA 1 AU
2 FANANUAIUNIUN 1.8KQ hazw19l 2 AUTIN 3 AAIAITUAIUNIY 8.2KQ NFHI9IUYDIAN
U13was C2 a1 lun1sni19a19395 UN19919149997935 Tuduvedlalen D4 g dud
waskalandininndesiululrisenunluatiannaiesasuuinnin 12 1ad wetesiulala
RGP VIGR AR

MNAUNSN 3.4 WAduUsEANSAMUTEIUn (K)
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ID(on)
K= 3.4
(Vgs(on)—VaGs(th))? G4
25 A
K =
(10V — ZV)2
K=0.39A/V?

PMNAUNITN 3.5 YIsaduaunIsiionILInuanATaNLNALazed (Vgg)

2
ID — K(VGS - VGS(th)) (3.5)
I
VGS o \/% + VGS(th) (3.6)

PNFUAITN 3.6 WLTIAUANATOUVUNALAZYOAVDINDALNG

VGS = 313V

FauussunnAseNtumsE s nRLaroadosiiusaiusnng 3.13 Taad ey
finszualwafiviasy 0.5 woud wiilonsldnuneaniuussansnmazldusunnason
funnauazgea 10 Lrasusolndifes

I1INENNTTT 3.7 NIUTINUANASDNIZII 19V NNALAZTOdLUII95T pONRUUTAY

MUUAL RV1,_; ADAIAIUAIUNIUIZNINGDT 2 AU 3 HA1iu 8.2 kQ wag Vg = 0

Vg = (—VDD ;5‘1712‘3) (3.7)
12V x (8.2 x 10%)

Ve = ( 10 x 10° )

Vg = 9.84V

Vs = Vg — Vs

VGS = 984‘V
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v ¢

3.3.3 29935AUANduNad (PWM controller)

R2
1K
Ut
NESB5P
[t}
2w o o
Voo 1 3 ey pisH
| GND 2 |2
o blg 2 THR|E
MOTOR” [, 4 3 D1 D2
o i D3 - 1N5819 o5 1N5819
1N5819
L 1
= 10nF
ARR.Y
10nF
: T
D 1K
2 gl —
IRFZ44NPBF ?||6 -t

v

UM 3.9 19sauaudaaiad

IN3UN 3.9 wasiagldled 555 fwinuniu R2 Matumuluaila RV1 wavaUng

3 o a A o ea Y a < r-:l' 1%
was C2 lumsvhaulnueezamidanivauaiuiadnazldiuueamnviadunsiug el
weawniuth il uaindaruauussiuiiazlnadiuewmasnszuanss 12 1ad dalalen D1
waz D2 wlddonilalonmsngldussiunnaseulalanidanunzdmsunisinauluiasi
ludquveslalen D3 azvninf Josdunsedudounaduiliinann1sgued1951aL5990s

AUULLANTL AR LB NTE AN T
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3.3.4 N139NUUUINATUUAITZAUVNETRYRY U

+3.3V +5V

| |R1L . R2
10K 10K
B |
V)—s 24 3 1)3 ol
Q1
BSS138

5U# 3.10 29asuUasseauvednyau

9n3U7 3.10 Wwisasuuasseauvesdyaaiuy 2 fismng (Bi-direction level logic
converter) lngazUsznaulusie veawanuuBuLILYe wazddaduniunasw (Pull-Up
resistor) 2 f2 Fans¥iuvessasiazuvsnisiaueentadu 2 ¥as Tudasusnnisienu

YUNAVDIUDANHTLTIFULYINAU 0 1188 FITLSIAULULBENITIFUTASUAY (Threshold)

ee

Vinbineaundsluviney Suiliilsdyaani (LV) waedygiags (HY) Seaedndu 1 Tu
SEAURTIUNA1AU 1297 2 Wetlsdygrasvdsuaniugiduanin 0 ussunvnaddl
wssuanAseney 3.3 laas luvaeiiusaiuriged agluanuzussiuduasin 0 Javzvinlv
LIIAUTZTMINVUNA LAZVIOAHLTIAY 3.3 128 GITAININNTILTIAUTASIAUTS viliues
o = o o Yo o N a < P y
e Weseamnyinauailvilsdyauganiudsuaniuzasdnuidu 0 wazilleils
duaagainisdsuaniuzainasin 1 10uaedn 0 ussiuiviesuazlnar ugea Fei
IR ad oy R TUgNAALIIFILIUNTILTIAUTEN IV UNALALYOALIAUINN I T UD 19D

wansvihvlugadagyilineannvinusuilsdyarasmduliaaiuziduasin 0 vilinns

[ IS a ] y [ a
maulunsalanurasinvesivansilaluasin 0
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3.3.5 N1598NWUUIIIT IWIUIIUNUNLDAT

" |

Power supply
24V 5A
T
Buck converter
Buck converter - 5 2.5A
12V 3A 7] -
i " pwMspeed |-
spee
Soft start (1) P COMo + LED 5V 6W
| — control (1)
| YO -
- [+ 1 Infrared proximity

CcoM

Motor (1) sensor

L

X0
| Infrared proximity

+

L —— PWM speed
Soft start (2) 4 coMm1 PLC X1 sensor
— control (2)

Y4 X2 | T Infrared proximity

[+

sensor
X3

I

Motor (2)

+—— Infrared proximity

com2 x5 L]
s sensor
—1 Solinoid Valve |@D1 | 11 x6 [52_]
Air cylinder T AlB
| 24V 3W
B
| [ |
Piston Air  |p -
—— Air regulator RS485 to USB Raspberry Pi
Compressor

5UN 3.11 msseaunsaluaziavsidnusiuiuiiuead

93U 3.11 Wunsseaunsaluaraaslduazuiinmsinnuesndu 3 dau laun

s

N199UBUNA N15UIANR warn1Tdea1sNenTaD1NY Fan1svieuAuBuNRaY
Usznauluime Wuwesinszey wavaladmidudaunfila (NO) lushuedwmazilunisds
N1IVNUVBINDLADINTTUANTY WATNTEUBNAY T8I ITVRNANITNULALIIATAIUAY

(% LY s

dyaauiadiionuaun1sinnuveanes nszkanss Tudiurenmsinunssuenauaedl
lduesdandudiauaunisvinureanssuenay nMsviauludiuaniteasidunis
doansuenvaenifignldmulasdygaenea 485 Wugwalionisdoansszninaiuiives

= sl
FLLASINALUDITINY
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3.3.6 N159BNLUUINDTIYITUITINNUTIFUDITITNY

L
N !
Power adapter micro USB
5.1V 2.5A
Power i{>c)+
) —® ©®
input L 15 &}«
® ||| T L1 HV1
- o L v HY |
Monitor 1 HDMI ® @ Level logic converter
® GND GND [
® L HV2
® LV2
® ®
Carema Camera port % g GND —
® @ -
ad LCD VCC
g g SDA [
Raspberry pi 3b+ |& =
® @
@ @
® ®
USB ports
N,
Keyboard Mouse RS485 to USB — PLC

JUN 3.12 M3siggUnInluaz it insauesing

93U 3.12 Wunsdegunsaliieldeusiuiusmauesine Jamesaiileloves

£

SIAUDSINIYILABIINUIDLDATA WbHILEDINNLTIAUN bl UT R 09191995 UadseaU

Y] =~ % ¢ = N i 19 & Aol ] &
waaudieliligunsalidems Jansensenisldnunesninleazsenal

1.

2.

[

GPIO1(3.3V) avsiawiniladeyaynosii

Y a

GPIO3(SDA) azsiawdnfitladayanasiuonua 1 (LV1)

GPIOA(5V) agmaiiniledeyey1auge
GPIO5(SCL) 9zsowiniitladyanasuauua 2 (LV2)

GPIO6(SDA) 22618l U17NT1IAUDINATUUBITZAUA Y Y IULAZNTIIAVDIDD

aa
DAY
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3.4 N1999NLLUUANYNRT
2aasfieenuuluguil 3.13, 3.14 wag3.15 M4lusunsu Kicad lunsesnuuy

3.4.1 29958590 DC to DC

o
o
=
1]
- |
{1
=

SUT 3.13 anw29958AL59U DC to DC

3.4.2 2995%aWansN

1546225=2

-
P LNBTE2

(o,

5UT 3.14 ang19sgenaniin
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7966834

v €

5UN 3.15 angaasmuaudyauia

3.5 mssenuuulUsunsuiléiuiesssfnuenduazunvesiisngn
3.5.1 nMseanuuulusunsuiuaad
n1seonuuulUsLnTIMUANYesiueatayldlusunsuii 9991 GX work2
Funouwsnlfifalusunsy 6X worke Fusnudaainiulinalud Project - New fagud

3.16

:-:I_'i MELSOFT Series GX Works2

§ Broject " Edit  Eind/Replace Compile View
[ New.. Ctrl+N |
% Open.. Ctrl-0 "

3UN 3.16 n1seenuuUlUsLNIULEAT

NAINUUALANTWAS Fuanliinisifenviinvesiiueaduas Junlives

ndulng OK ﬁ’qgﬂﬁ 3.17
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New Project X ‘
Series: >
Type: [FxaufFxauc |
Project Type: |S|m|je Project ;I

[~ Use Label
Language: |Ladder LI
oK | Cancel |

SUN 3.17 nMsifeniuveiuead

(Y A a < v o a S & ! d‘
NAIINTLADNLES AR F2VINTSUTBUlUTUNITULABALAIANYDIN1TEDENS

‘:4 o A

915197485 Tufin1d1s3ameas D8120 F935n15ssAlvialusun 3.19 nasannflatasniasa

Y Y
wanliinisudanduargiule degui 3.18 uasismanidluiininiTames D8121 lae
Tunseenuuvazesnuuulnluaanin 1

M8002
0 | [MOV  H40A9  D8120

MoV K1 D8121

U 3.18 N13AsA1YeINIdeatsuentasity
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item name content
0 (fir OFF) 1 (fir ON)
B0 Data length 7 bit & bit
B parity bit b2 bl
1 (0, 0) : Nocheck
B (0, 1) : odd number ODD
2 (1, 1) : even parity check EVEN
B3 stop bit 1 fir 2 fu
B transfer b7 bé b3 b4 b7 b6 b5 b4
4 rate bps 10, 0. 1, 1}: 300 10, 1, 1, 1}: 4800
B 10, 1. 0, 0}: 600 1L, 0, 0, 0}: 9600
3 10, 1, 0, 1}: 1200 {1, 0, O, 1}: 19200
E:B 10, 1, 1, 0}: 2400 41, 0, 1, O}: 38400
B
T
B& start symbol no yes (DB124)
B9 terminator no yes (DB125)
BI10 null
Bll
Bl communicating Bl5bl4bl3bl2
2 protocol 10, 0, 0, 0}: Mitsubishi FX2N Agreement (slave)
Bl {0, 1, 0, 0}: MODBUSRTU  (Slave machine)
3];] i1+ 1, 0, 0}: Free communication (with RS instruction)
4
BI5

JUN 3.19 T sseAdninidames D8120

JUT 3.20 919 M8000 Mlusiadfivawlunissidnavendin3Tawmesi

019 105 9 M8000 agvihuilefinead agluaniuy “ON” uazeglulvua “RUN”

M8000
11 i [ZRST DO D105

sUf 3.20 T4 M800O

& ] & &) LY o Y < 4
Juneudiutaziduniseaniuulusunsunisuudiwiu tnensloidulees

[y o

A5333UTROTIMI 4 T FaeFnEveTUesIgNHaITITeIBUNATEY ikeaT X0

q
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(%
Y

Sedluauds X4 Tunsviaurelusunsun1stiudnudueevg 4 Suiugnideunisinenu

willaunu Aaulun1seSutensvinauedlUswnsuaiull azenmie819n199I9UYae X0 Wiy

Y aa L3

1319 X0 1SUAUNITYINIIU A2V IRA133 a8 as7 D100 UInAU 1 kalrauadnsilauAu

(4
a o

Alund3anosi D1 wesUfl 3.21 udm&991n7 X0 f&aazauann1syiney fvuslien
Y

q

adnsRawmesiiegly D1 vimsAnaenaAuiuliluadn3Tawesn D100 Aagui 3.22

X000

18— {ADD D100 K1 D1 i
X001

27 —ift {ADD D101 K1 D2 i
X002

36 —I {ADD D102 K1 D3 i
X003

45 —if} {ADD D103 K1 D4 i

sU# 3.21 n1seanuuulUsknIuNSEUIIUIL

X000

54 —||f [MOV D1 D100 ]
X001

61— [MOV D2 D101 1
X002

68 —|I fMov D3 D102 ]
X003

75 —i {Mov D4 D103 ]

JUN 3.22 nsdmaenauiuliluadi3iames

nsvhanlududandunssenuuunsinuesaindunandhduiaund
Jn Tunseenuuuaziiainddnnu 2 Ju deuusnazdeldinifiueatd smudunmdes X5 uay
SnUuazdedlufl X6 fsguil 3.23 Feaindiideidn X5 sgfmualiiduludildlunsddli
YO uay Y4 tuviau vhliansadauewesld uazainddidertn X6 anduudldlunss

196 YO £9 Y4 Feflvtnndauoines
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82— | [SET Y000 }

[SET Y004 1

85— | {ZRST Y000 Yoo4 |

JUN 3.23 nseenuuula/UauewmeimeaindUunanindudaunsln

9n3U7 3.24 azifuniseenwuunsldaunszuena taenisineudiuiley
Tuegiusawesing Wesawesinerhnsdeuaniasdanes D0 Sawlu 1 Fwilid

Leadds Y11 vihau wazdllondnidawes DO fAndu 0 Aueadasdali Y11 dunganis

NINTU
91 f= DO K1 1 [SET Y011
97 = DO KO i [RST Y011
103 | [END

5U# 3.24 nseenuuunsidunsEUnay

3.5.2 ANSNIAUAYINAIVDIF FUSTUUNITATIDIUE WUULDULDE
N1599NLUULINAVDIAINTUADIE 2 FrnUsNdasldlun1siinuaiiAIved
dloun FdasgauazaArd@inian Jen1seenwuulsivualiiivienun 3 ¥aalaun 913ve9d

WY, BIVDIELAG ALY VDU

3.5.2.1 nMsfvuafdgegauazadnngalutisvasdiden

q

q

| a o d' ° I I a0
ﬂ’]iE]’e]ﬂLLUU”U’NﬂJaﬁﬁLEU‘EJ'WNEﬂVI 3.25 m%ummaqqqmaxmamam
Y o I v o 1 a a = 1 a a a Y 1A
Wethundudinruagieesdides dedunisesnuuudid@lenlussuuevioalagldrng

sgandiu [20,70,80] uazAndgagaLiu [35,200,230] Fanadwsildazuanadisgud 3.25
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(020/179) ==

(070/255)  m—

U-
u-

U-V  (230/255)
¥=4N v=13) ~ R0 N RN x=R7 v=41) ~
=2 v=13" ~ 1N

H
S

L-V  (080/250) s
H (035/179) e
S

(200/255) e ————

5UN 3.25 N1500NLUUYVRIFTYY
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3.5.3 Muuan1siaguulasdneaizzUsivivelaseainevasnin
93U 3.28 1Hunsungunl 3.27 wviniswdsundaclassaiaesnin

ABATASAALYNE NISVLNY LAZNISUN FILLSUINNAITRIIDNAYILVDININNOAAVUIAVDS

fnwadaguinsy 2 (frame2) 1 3.28 wagnasnuuihsunadnsalnannisiaezundng
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{y=h v=240} ~ |

g‘l.lﬁ 3.29 §79819 close
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3.5.4.1 nMseanuuulisunsunisvinanudadiienn

import cv2 as cv

import numpy as np

import I2C LCD driver

from pymodbus.constants import Defaults

from pymodbus.client.sync import ModbusSerialClient as ModbusClient
from pymodbus.pdu import ModbusRequest

from pymodbus.transaction import ModbusRtuFramer

from time import sleep

5UN 3.30 n1ssenlilausa

33U 3.30 azidudunewFunldlausidves opencv2, numpy,

12C_LCD_driver, pymodbus Wag time
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cam = cv.VideoCapture(0)

display = I2C LCD driver.lcd()

client = ModbusClient(method= 'rtu', port = '/dev/ttyUSBO'
, stopbits = 2, bytesize =8, parity= 'N'
, baudrate 38400, timeout = 0.3)

E ]
e
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] r—-rlxl.ir—ll
oo @l

=2
| 1ol
Inn
=

1l
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et =l =l s NN elleNls]

@

5UN 3.31 n1sisenldndesiarisainisaeansueadalusinmeanuu RTU

NJUT 331 vsIIAT 10 asredaudsnTe “cam” wuaulndialovesndes
MraNaIBAIE cv.VideoCapture(0) Ussviaf 11 as1edudside “display” iieiAuilendu
M5199IUBLEATH 1UUTIVIAT 12 azdunisdsainisdeasyesuentalusianealmdunns
a & al = o O ¢ o [ =3 o <@ a . 13
Aoa133UuULDNIY Faagihnisnsrmesanaeldnuniuinmsasianesuin(Stopbits) lus

1§ (Bytesize) ww3Adn(Parity bit) veaLsn (Baudrate) wag Wsid1(Timeout) Faludud

& < a

A0I09A7 afaUuls ludles wnSATn wazvamsn Tunsatuisailuiead wazyinn1sasna

'
=

pusNdanduanin 1 wuu 7x7 o kemel uag kernel d
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29 if mod ==0 and client.connect():
30 print("Connected")

res 1 = client.read holding registers(®x0l, 1, unit=1)

32 res 2 = client.read _holding registers(@x02, 1, unit=1)

gE res 3 = client.read holding registers(®x03, 1, unit=1)
res 4 = client.read _holding registers(@x04, 1, unit=1)

36 Cyc = client.write register(@x8, 1, unit=1)

7 sleep(5)

] Cyc = client.write_register(0x8, 8, unit=1)

40 display.lcd display string("D:"+str(res_l.registers), 1)

41 display.lcd display string("C:"+str(res 2.registers), 1,8)

42 display.lcd display string("B:"+str(res_3.registers), 2)

display.lcd display string("A:"+str(res 4.registers), 2,8)
mod = mod+1
def g_col():
lower_green = np.array([28, 78, 80])
upper _green = np.array([35, 208, 238])
g_mask = cv.inRange(hsv, lower_green, upper_green)
erosion 2 = cv.erode(g mask, kernel)
dilation 2 = cv.dilate(erosion 2, kernel d)
close 2 = cv.morphologyEx(dilation 2, cv.MORPH CLOSE, kernel)
_,contours, = cv.findContours(close 2, cv.RETR_TREE, cv.CHAIN APPROX_ SIMPLE)
contours = sorted(contours, key=lambda x: cv.contourArea(x), reverse=True)

for ¢ in contours:
g_area = int(cv.contourArea(c))
return g_area
break

5UN 3.32 n1swensieweala warn1snaTudveslisnauseiani 1

n3URl 3.32 ussviad 29 dmsdeusienealadnsiauas mod fAdu 0
LYNNNTBIUAINIPNSAALADTVDINLOATY T wanLATa 0x01, 0x02, 0x03 Way 0x04 La?
PRIINUUTIINITUENIATUUIDLDATA FIAIFIUTTVIAN 40 D9 44 @IUUTTNAN 36 59 38 9%

Junsnageunisyinauveanssuenay @mussving 45 Ude 28 ‘\]ZL%Uﬂ’]Sﬁ%’]ﬂsﬁ’J\‘imi’lﬁl%}U
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" 60 def r col():

lower red = np.array([6, 170, 20])

upper red = np.array([12, 255, 200])

r mask = cv.inRange(hsv, lower red, upper red)

erosion_1 = cv.erode(r_mask, kernel)

dilation_1 = cv.dilate(erosion_1, kernel d)

close 1 = cv.morphologyEx(dilation 1, cv.MORPH CLOSE, kernel)

_,contours, = cv.findContours(close 1, cv.RETR TREE, cv.CHAIN APPROX SIMPLE)
contours = sorted(contours, key=lambda x: cv.contourArea(x), reverse=True)

for ¢ in contours:
r area = int(cv.contourArea(c))
return r_area
hreak

5U# 3.33 nsnsaduavessiinauszinniaes

93U 3.33 azlunisinupdiavesdinauszand 2 uazvihnismiug

a [ g o X A [ a s o
Anwa wasntuiANun AUl ludewieddu rcol()

def

def

dp_col():

ker = np.ones((3,3),np.uint8)

ker d = np.ones((7,7), np.uint8)

lower dpur = np.array([45, 40, @])

upper_dpur = np.array([76,210,30])

dp_mask = cv.inRange(hsv, lower dpur, upper_dpur)

erosion 4 = cv.erode(dp mask, ker)

dilation 4 = cv.dilate(erosion 4, ker d)

close 4 = cv.morphologyEx(dilation 4, cv.MORPH CLOSE, ker)

_,contours, = cv.findContours(close 4, cv.RETR TREE, cv.CHAIN APPROX SIMPLE)
contours = sorted(contours, key=lamhda x: cv.contourArea(x), reverse=True)

for ¢ in contours:
dp_area = int(cv.contourArea(c))
return dp_area
break
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N3UN 3.34 azfunisinuedvesdinausznni 3 uazvihnismiug
a [ & o 1 & A [ a ' [ & v a Y
finwa nasnduihAuinuAulludewileddy dp_col) nasanduaiiafenuilatu

Juande r all) Fedsluuseiduasanld ¢ 0 fa g 6 Tandu 0

while True:
~, frame = cam.read()
newframe = frame[144: 385, 157: 588]
blur = cv.GaussianBlur(newframe, (5,3), @)
hsv = cv.cvtColor(blur, cv.COLOR BGR2HSV)

g area = g _col()
if g area is None:
g area = @

r area = r _col()
if r area is None:
r area = @
dp area = dp col()

if dp _area is None:
dp area =0

JUN 3.35 MIfIAnLNsundes uazulaanimdussuuieviod

NM3vuusIiad 101 Mnualindunisviauaugy while fussin 102
AualANsLN91UANFIMUT cam wulAlusuUINTe frame WAIMAIINTUINNITAANUN
¥4 frame Ty [144:385, 157:508] waatAuldlu wdndusinnIsiuasnImLaItinIn
nasnsnlanlasannanszuudiIonfiduszuueweal ussvian 108, 112 waz116 Auali

a0 1 o a &
g area, r area WAy dp area dA LN INU Fe1uNIATU g col)), r_col() waz dp_col)
ANUANNU UTSVAN 109, 113 Ay 117 18 UsuudA AU None MuRUALAawUSHUIAN

WINAU 0 éﬁ’qgﬂﬁ 3.31
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120 if dp area< 2000:

121 if g area > (r area+10000) and r area < 2000:
122 if g area >=8000 and g area <10000:

123 g0 =g 6+l

124 y=0

125 g2=2o

126 g 3=0

127 g 4=0

128 g _5=i@

129 g 6=0

130 g 7=0

131 g 8=0

132 if g 8 == 10:

133 T=1

13 print("G_@")

135 sleep(1.2)

136 Cyc = client.write register(0x@, 1, unit=1)
137 sleep(0.15)

138 Cyc = client.write register(@x@, 6, unit=1)
139 r all()

5UN 3.36 N15059UATIAAUTEANT 1 Y90 1

141 if g area >=10000 and g area <120800:

142 gl=g 1+l

143 y=0

144 g_6=0

145 g 2 =0

146 g 3=0

147 g 4=p

148 g 5=0

149 g 6=0

50 g 7=0

151 g 8=0

152

153 1T gl ==

154 T=1

155 print("G_1")

56 sleep(1.1)

157 Cyc = client.write register(ox@, 1, unit=1)
158 sleep(0.15)

159 Cyc = client.write register(@x@, @, unit=1)
160 rall()

161 sleep(0.05)

'
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2 = 35:

T=1

print("G_2")

sleep(1.1)

Cyc = client.write register(®x0, 1, unit=1)
sleep(0.15)

Cyc = client.write register(0x6, @, unit=1)
r all()

UM 3.38 N130532UATIAAUTEANT 1 997 3

elif g area >= 16000 and g area < 20000:
if r area < 380:
= g 3+1

R
rhn—-:lzl:umi.ul

[ R I s )

| = T = o I T Q¥ ¥ Y e o
i
0000000 O

=h|
=]
(7]
I
Y

I
=

print("G_3")

sleep(1.1)

Cyc = client.write register(0x0, 1, unit=1)
sleep(0.15)

Cyc = client.write register(0x@, @, unit=1)
r alli)

sleep(0.82)

5UN 3.39 nsnsaduadinnuseinni 1 9399 4



elif g area >=20000 and g area < 24000:
if r area < 300 and dp area < 1000:

= g_4+1

== W= R T = T = Vo R R
il
D oo oED oo

=hl
[f=]

4 = 4

1
print("G_4")
sleep(1)

Cyc = client.write register(0x0, 1, unit=1)

sleep(0.15)

45

Cyc = client.write register(0x8, 0, unit=1)
r all()

UM 3.40 N150533VATIAAUTELANT 1 Y397 5

elif g area >= 24000 and g area <=28000:
if r area < 380 and dp area < 1080:

= g 5+1

| = o ¥ R Vo T Y e ¥ e i o

—h|
[f=]
]
I
]

=1
print("G 5")
sleep(1.1)

Cyc = client.write register(0x@, 1, unit=1)

sleep(0.15)

Cyc = client.write register(@x@, @, unit=1)

r all()
sleep(0.03)

1 3.41 M3nsRVATIAAUTTIANT 1 9297 6
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elif g area > 28000 and r area < 300:

I
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Il
=

I
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Il
=
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=

=h|
o
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LN

print("G 6")

sleep(1.1)

Cyc = client.write register(6x@, 1, unit=l)
sleep(0.15)

Cyc = client.write register(0x8, 0, unit=1)
r all()

sleep(0.01)

Uil 3.42 mansradudtinauszianil 1 g 7
n3UT 3.36 faguit 3.42 szifunisimunnisinuvenisdngana
Uszunndl 1 81 dp_area Santfesndn 2000 wax ¢ area fifannndn (r_area + 10000) lngil
 area fidntfaand 2000 azvihliidgn1snsadulenauseiani 1 Tngnnsvinaunns
nsrduargnuisesnidy 7 Yas medwsnmsvieuusastsasinudsdl
Y2l 1 61 ¢ area Sidnaglutag 8000 - 10000 siarflessruau 10 afs Haal
2 #1 ¢_area fidnagluzag 10000 - 12000 Aerflass1uu 6 afa 92l 3 &1 ¢ area fidneg
Tutiag 12000 - 16000 ferfiosdruru 5 afs 9297t 4 &1 ¢ area fiA1oglutag 16000 -
20000 wazdle r area foundn 300 deiilossuiu 4 ads ¥aefl 5 81 ¢ area fAegluyaa
20000 - 24000 wazdlen r area Wounin 300 Aeiiiesd i 4 Ast ¥asil 6 61 g area T
0¢flu729 24000 — 28000 waxdlAn r area viounin 300 foiflossiuau 5 Ads 9aeft 7 &

g_area 1A10gluYe 28000 wazdlAn r_area WoyN1 300 foillosd U 5 ASY FanATHEVRN

nnyvazgnindudinnusznni 1 udmdsanuuidnsyuenaulindnuaisnnesn
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s if dp area==2000:
274 y2=y2+1
275 if y2=2:
276 T=2
277 y1=0
278 y2=0
279 r all()
28 if r area = g area:
281 yl=yl+1
282 if yl==2:
283 T=2
284 yl =0
285 y2 =0
B r all()
if r area>=2000:
T=2
yl =0
y2 =0
r all()

if T==1:
cv.putText(newframe, ("NOT PASS"), (255,18), @, 0.6, (0,0,255))
elif T==2:
96 cv.putText(newframe, ("PASs"), (255,18), 0, 0.6, (0,255,0))

UM 3.43 nsimuanisviney dneansiduduaasediing

NN3UM 3.43 U3SVIRdl 273 §1 dp_area TAnannndn 2000 sietesdiua 2
sou aliinsuansdni “PASS” Fuilminaensvinany uazvhn1saeeili ¢ 0 8 g 6 fen
WU 0 UTSIRT 280 &1 r area fiAnannndn ¢ area deiiesdnuiy 2 sou AglvNIUARS
fdn “PASS” Fufintinensvineny warviinisieald ¢ 0 i ¢ 6 Sty 0 ussviail
287 #1 r_area w3y 2000 aElEinsuanIEI1 “PASS” Tuitvimenisriie

wazvinn3RIAlA g 0 83 g 6 dAinAu 0
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if t1 ==0:
mtl=mitl+1
if m_tl = 150:

res 1 = client.read holding registers(ox61, 1, unit=1)
elif m t1 == 175:

res 2 = client.read holding registers(ox62, 1, unit=1)
elif m t1 == 200:

res 3 = client.read holding registers(@x@3, 1, unit=1)
elif m t1 == 225:

res 4 = client.read holding registers(exe4, 1, unit=1)

tl=1
mtl=0
elif t1 ==1:
mtl=mtl+1
if m t1 =25 :

display.lcd display string("D:"+str(res 1.registers), 1)

display.lcd display string("C:"+str(res 2.registers), 1,8)
elif m t1 == 50:

display.lcd display string("B:"+str(res 3.registers), 2)

display.lcd display string("A:"+str(res 4.registers), 2,8)

mtl=0

t1=0

JUN 3.44 N1387UAINIANITARDTUATLARIHAUUNTIIDUDATR

INTUT 3.44 UsSviaR 299 ¢ t1 DAwwintu 0 TF m t1 Tewviidu m tl +

1 48201 m_t1 dAwvndu 150, 175, 200 wag 225 Tinnse1uaInIfIaanesLontasad

0x01, 0x02, 0x03 Wag 0x04 wwAUlluiiuus res 1, res 2, res 3 uag res_4 (384008190

wazen m_t1 AAnvinAy 225 a9l t1 danvindu 1 way m t1 dAvinhdu 0 Nussving 311

01 t1 JAwindu 1 9gvild m_t1 + 181 m_t1 ZAnvdu 25 929n15uaniAIne13aLnes

LOALATE res 1 Az res 2 1 m_t1 HAuvinfiu 50 9zyNISHanIAInIAIIaLnDsILonLA T

res 3 WAz res_4 wasantuiIualyi m_t1 IAnadu 0 kag t1 Jawinfiu 0

cv.imshow("frame", newframe)
322 key = cv.waitKey(1)
324 if key == 27:
325 break
226 cam.release()
227  cv.destroyAllWindows ()

Ui 3.45 fsAnu ESCiitesananngy while
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INFUTN 3.45 UTIVAN 322 YIMTUEAININ newframe Uag MUALA key
fifiiu Jufdueiaiing eravegluwuudrunuiugiudu (Decimal) Tuussiiail 324 ax
auiianady ESC 3391v119113e1n1508n31ngu while WAIAIAINTUALEAENNITEY

cam LAZYINNNSUANUIANGDNISINIUNAUA

3.6 N1392NLUULATIHTINVNLATDIAALENTUAZVUINYDIIAA
nseenuuulasIas1wennIosasmilsuainionlidlngun Wumsaniuily
nslduioAnLENd LAz INIAT0ITIAANAEAINTY KAEIIAIAUNUTNANaT LAEIUINVDS

MATeHivuIA YWIAAIINNINN 50 UALIAT 813 150 LYURAWAT WarANgs 120 Loufluns

5UN 3.46 N1NN159BNUUULATEIARKENELATYUINYBITIAR
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d=2TUr (3.8)

d = 2Ix1.7 cm.
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d = 10.68 cm.
d=10.70 cm.

PNAUNITN 3.8 VUINAIUY VDAL

L = (hx2)+d (3.9)
L = (56x2)+10.70 cm.
L=122.70 cm.

L=12270 cm.

Mnaunsf 3.8 wldvuinduseuiwesgnnisduund 10.70 wufms
LAYATINENYDIENINIUA WAL YUIA 122.70 LeuRinng naumsi 3.9 Faazduruia
ArmsmMvesaenuiinliufuaenufieenuuutuiiedideuiealugdusioly
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TUSHASUNISTNNIUVBIN KD AT

I {MOv  H40AQ
{Mmov K1
M8000
—f [zrsT DO
X000
—tl [ADD D100 K1
X001
—fl [ADD D101 K1
X002
—t} [ADD D102 K1
X003
—tl {ADD D103  Ki
X000
—il {mov D1
L
b {mov D2
X002
{if {mov D3
| xgns f
| {mov D4
5
—xio? [sET
[sET
_x??s {ZRST Y000
[= DO K1 1 {SET
(= DO Ko} {RST
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Dg120 ]
pg121 ]
pios ]
D1 1
D2 |
D3 1
D4 ]
D100 ]
D101 ]
D102 ]
D103 ]
Yooo ]
yood ]
Y004
Y011 ]
Yo11 ]
[END ]
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import cv2 as cv

import numpy as np

import 12C_LCD driver

from pymodbus.constants import Defaults

from pymodbus.client.sync import ModbusSerialClient as ModbusClient
from pymodbus.pdu import ModbusRequest

from pymodbus.transaction import ModbusRtuFramer
from time import sleep

cam = cv.VideoCapture(0)

display = 12C_LCD driver.lcd()

client = ModbusClient(method= '"rtu, port = /dev/ttyUSBO', stopbits = 2, bytesize =8,
parity= 'N', baudrate = 38400, timeout = 0.3)

m_t1 =0

mod =0

g 0=0

g 1=0

g 2=0

g 3=0

g 4=0

g 5=0

g 6=0

y1=0

y2=0

t1=0

T=0

kernel = np.ones((7,7),np.uint8)

kernel d = np.ones((7,7), np.uint8)

if mod ==0 and client.connect():



print("Connected")
res 1 = clientoread _holding registers(0x01, 1, unit=1)
res 2 = client.read _holding registers(0x02, 1, unit=1)
res 3 = client.read_holding registers(0x03, 1, unit=1)
res 4 = clientoread _holding registers(0x04, 1, unit=1)
Cyc = client.write_register(0x0, 1, unit=1)
sleep(15)
Cyc = client.write register(0x0, 0, unit=1)
display.lcd_display string("D:"+str(res_1.registers), 1)
display.lcd display string("C:"+str(res_2.registers), 1,8)
display.lcd display_string("B:"+str(res_3.registers), 2)
display.lcd_display_string("A:"+str(res_d.registers), 2,8)
mod = mod+1
def g _col():
lower _green = np.array([20, 70, 80])
upper_green = np.array([35, 200, 230])
g _mask = cv.inRange(hsv, lower green, upper_green)
erosion_2 = cv.erode(g_mask, kernel)
dilation 2 = cv.dilate(erosion 2, kernel d)
close 2 = cv.morphologyEx(dilation 2, cv.MORPH_CLOSE, kernel)
,contours, = cv.findContours(close 2, cv.RETR_TREE, cv.CHAIN_APPROX_SIMPLE)
contours = sorted(contours, key=lambda x: cv.contourArea(x), reverse=True)
for c in contours:
g area = int(cv.contourArea(c))
return ¢ area
break
def r_col():
lower red = np.array([0, 170, 20])
upper_red = np.array([12, 255, 200])

r_mask = cv.inRange(hsv, lower red, upper red)
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erosion_1 = cv.erode(r_mask, kernel)
dilation 1 = cv.dilate(erosion 1, kernel d)
close 1 = cv.morphologyEx(dilation 1, cv.MORPH_CLOSE, kernel)
,contours, = cv.findContours(close 1, cv.RETR_TREE, cv.CHAIN_APPROX_SIMPLE)
contours = sorted(contours, key=lambda x: cv.contourArea(x), reverse=True)
for c in contours:
r_area = int(cv.contourArea(c))
return r_area
break
def dp_col():
ker = np.ones((3,3),np.uint8)
ker d = np.ones((7,7), np.uint8)
lower dpur = np.array([45, 40, 0])
upper_dpur = np.array([70,210,30])
dp_mask = cv.inRange(hsv, lower_dpur, upper dpur)
erosion_4 = cv.erode(dp_mask, ker)
dilation_4 = cv.dilate(erosion 4, ker d)
close_4 = cv.morphologyEx(dilation_4, cv.MORPH_CLOSE, ker)
,contours, = cv.findContours(close 4, cv.RETR TREE, cv.CHAIN_APPROX_SIMPLE)
contours = sorted(contours, key=lambda x: cv.contourArea(x), reverse=True)
for c in contours:
dp_area = int(cv.contourArea(c))
return dp_area
break
def r_all():
g 0=0
g 1=0
g 2=0
g 3=0
g 4=0



g 5=0
g 6=0
while True:
_, frame = cam.read()
newframe = frame[144: 385, 157: 508] # x1=157 y1=144, x2=508 y2=385
blur = cv.GaussianBlur(newframe, (5,5), 0)
hsv = cv.cvtColor(blur, cv.COLOR BGR2HSV)
g area = g col()
if g_area is None:
g area =0
r area = r_col()
if r_area is None:
r area =0
dp_area = dp_col()
if dp_area is None:
dp_area =0
if dp_area< 2000:
if ¢_area > (r_area+10000) and r_area < 2000:
if g area >=8000 and g_area <10000:
g 0=g0+1
y=0
g2=0
g 3=0
g 4=0
g 5=0
g 6=0
g 7=0
g 8=0
if g 0==10:



print("G_0")
sleep(1.2)
Cyc = client.write register(0x0, 1, unit=1)
sleep(0.15)
Cyc = client.write_register(0x0, 0, unit=1)
r all0)
if ¢ area >=10000 and g area <12000:

g 1=¢g 141

y=0

g 0=0

g 2=0

g/3=0

g 4=0

g 5=0

g 6=0

g 7=0

g 8=0

ifg 1==6:
T=1
print("G_1")
sleep(1.1)
Cyc = client.write_register(0x0, 1, unit=1)
sleep(0.15)
Cyc = client.write_register(0x0, 0, unit=1)
r all)
sleep(0.05)

elif g¢_area >=12000 and g _area <16000:

g 2=g 2+1

y=0

g 0=0
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g 1=0
g 3=0
g 4=0
g 5=0
g 6=0
g 7=0
g 8=0
ifg 2==>5:
T=1
print("G_2")
sleep(1.1)
Cyc = client.write_register(0x0, 1, unit=1)
sleep(0.15)
Cyc = client.write_register(0x0, 0, unit=1)
r_all)
elif ¢ _area >= 16000 and g _area < 20000:
if r_area < 300:
g 3=g3+1
y=0
g 0=0
g 1=0
g 2=0
g 4=0
g 5=0
g 6=0
g 7=0
g 8=0
ifg 3==24a
T=1
print("G_3")



sleep(1.1)
Cyc = client.write_register(0x0, 1, unit=1)
sleep(0.15)
Cyc = client.write register(0x0, 0, unit=1)
r all0)
sleep(0.02)
elif g area >=20000 and g _area < 24000:
if r_area < 300 and dp_area < 1000:

g 4=g 4+1

y=0

g 0=0

g 1=0

g 2=0

g 3=0

g 5=0

g 6=0

g 7=0

g 8=0

ifg 4==4a
T=1
print("G_4")
sleep(1)
Cyc = client.write_register(0x0, 1, unit=1)
sleep(0.15)
Cyc = client.write_register(0x0, 0, unit=1)
r all)

elif ¢_area >= 24000 and g_area <=28000:
if r_area < 300 and dp_area < 1000:
g 5=¢g 5+1
y=0
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g 0=0
g 1=0
g 2=0
g 3=0
g 4=0
g 6=0
g 7=0
g 8=0
ifg 5==5:
T=1
print("G_5")
sleep(1.1)
Cyc = client.write_register(0x0, 1, unit=1)
sleep(0.15)
Cyc = client.write register(0x0, 0, unit=1)
r all)
sleep(0.03)
elif g area > 28000 and r_area < 300:
g 6 =g 6+1
y=0
g 0=0
g 1=0
g 2=0
g 3=0
g 4=0
g 5=0
g 7=0
g 8=0
ifg 6 ==5:
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print("G_6")
sleep(1.1)
Cyc = client.write register(0x0, 1, unit=1)
sleep(0.15)
Cyc = client.write_register(0x0, 0, unit=1)
r all0)
sleep(0.01)
if dp_area>=2000:
y2=y2+1
if y2==2:
T=2
y1=0
y2=0
r all))
if r_area > g _area:
yl=yl+1
if yl==2:
T=2
yl =0
y2 =0
r_all0)
if r_area>=2000:
T=2
yl =0
y2 =0
r all)
if T==1:
cv.putText(newframe, ("NOT PASS"), (255,18), 0, 0.6, (0,0,255))
elif T==2:
cv.putText(newframe, ("PASS"), (255,18), 0, 0.6, (0,255,0)



if t1 ==0:
mitl=mitl+1
if m_t1 == 150:
res 1 = client.read holding registers(0x01, 1, unit=1)
elif m t1 == 175:
res 2 = client.read_holding registers(0x02, 1, unit=1)
elif m_t1 == 200:
res 3 = client.read holding registers(0x03, 1, unit=1)
elif m_tl == 225:
res 4 = client.read_holding registers(0x04, 1, unit=1)
t1=1
mtl=0
elif t1 ==1:
mtl=mtl+1
if m-tl ==25:
display.lcd display._string("D:"+str(res 1.registers), 1)
display.lcd display string("C:"+str(res_2.registers), 1,8)
elif m_t1 == 50:
display.lcd_display_string("B:"+str(res_3.registers), 2)
display.lcd_display_string("A:"+str(res_4.registers), 2,8)
m t1 =0
t1=0
cv.imshow("frame", newframe)
key = cv.waitKey(1)
if key == 2T:
break
cam.release()

cv.destroyAllWindows()
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The Raspberry Pi 3 Model B+ is the latest product in the Raspberry Pi 3 range,
boasting a 64-bit quad core processor running at 1.4GHz, dual-band 2.4GHz
and 5GHz wireless LAN, Bluetooth 4.2/BLE, faster Ethernet, and PoE capability
via a separate PoE HAT

The dual-band wireless LAN comes with modular compliance certification,
allowing the board to be designed into end products with significantly reduced
wireless LAN compliance testing, improving both cost and time to market.

The Raspberry Pi 3 Model B+ maintains the same mechanical footprint as both
the Raspberry Pi 2 Model B and the Raspberry Pi 3 Model B.



Specifications

Processor:

Memory:

Connectivity:

Access:

Video & sound:

Multimedia:

SD card support:

Input power:

Environment:

Compliance:

Production lifetime:

Broadcom BCM2837B0, Cortex-Ab3
64-bit SoC @ 1.4GHz

1GB LPDDR2 SDRAM

B 2.4GHz and 5GHz IEEE 802.11.b/g/n/ac wireless
LAN, Bluetooth 4.2, BLE

B Gigabit Ethernet over USB 2.0 (maximum throughput
300Mbps)

B 4xUSB 2.0 ports

Extended 40-pin GPIO header

1 x full size HDMI

MIPI DSI display port

MIPI CSI camera port

4 pole stereo output and composite video port

H.264, MPEG-4 decode (1080p30); H.264 encode
(1080p30); OpenGL ES 1.1, 2.0 graphics

Micro SD format for loading operating system and
data storage

B 5V/2.5A DC via micro USB connector

H 5V DC via GPIO header

B Power over Ethernet (PoE)—enabled (requires
separate PoE HAT)

Operating temperature, 0—50°C

For a full list of local and regional product approvals,
please visit www.raspberrypi.org/products/raspberry -

pi-3-model-b+

The Raspberry Pi 3 Model B+ will remain in production
until at least January 2023.



Physical specifications
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Warnings

B This product should only be connected to an external power supply rated at 5V/2.5A DC. Any external power
supply used with the Raspberry Pi 3 Model B+ shall comply with relevant regulations and standards applicable
in the country of intended use.

B This product should be operated in a well-ventilated environment and, if used inside a case, the case should
not be covered.

B Whilst in use, this product should be placed on a stable, flat, non-conductive surface and should not be
contacted by conductive items.

B The connection of incompatible devices to the GPIO connection may affect compliance, result in damage to
the unit, and invalidate the warranty.

B All peripherals used with this product should comply with relevant standards for the country of use and be
marked accordingly to ensure that safety and performance requirements are met. These articles include but
are not limited to keyboards, monitors, and mice when used in conjunction with the Raspberry Pi.

B The cables and connectors of all peripherals used with this product must have adequate insulation so that
relevant safety requirements are met.

Safety instructions

To avoid malfunction of or damage to this product, please observe the following:

B Do not expose to water or moisture, or place on a conductive surface whilst in operation.

B Do not expose to heat from any source; the Raspberry Pi 3 Model B+ is designed for reliable operation at
normal ambient temperatures.

Take care whilst handling to avoid mechanical or electrical damage to the printed circuit board and connectors.

Whilst it is powered, avoid handling the printed circuit board, or only handle it by the edges to minimise the
risk of electrostatic discharge damage.
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LM2576xx Series SIMPLE SWITCHER® 3-A Step-Down Voltage Regulator

1 Features

Newer products available:

- LMR33630 36-V, 3-A, 400-kHz synchronous
converter

— LM76003 60-V, 3.5-A, 2.2-MHz synchronous
converter

3.3-V, 5-V, 12-V, 15-V, and adjustable output

versions

Adjustable version output voltage range,1.23 V to

37 V (57 V for HV version) £4% maximum over line

and load conditions

Specified 3-A output current

Wide input voltage range: 40 V Up to 60 V for HV

version

Requires only four external components

52-kHz fixed-frequency internal oscillator

TTL-shutdown capability, low-power standby mode

High efficiency

Uses readily available standard inductors

Create a custom design using the LMR33630 or

LM76003 with the WEBENCH® Power Designer

2 Applications

» Motor drives

+ Merchant network and server PSU
« Appliances

+ Test and measurement equipment

3 Description

The LM2576 series of regulators are monolithic
integrated circuits that provide all the active functions
for a step-down (buck) switching regulator, capable
of driving 3-A load with excellent line and load
regulation. These devices are available in fixed output
voltages of 3.3 V, 5V, 12 V, 15V, and an adjustable
output version.

Requiring a minimum number of external
components, these regulators are simple to use
and include fault protection and a fixed-frequency
oscillator.

The LM2576 series offers a high-efficiency
replacement for popular three-terminal linear
regulators. It substantially reduces the size of the heat
sink, and in some cases no heat sink is required.

A standard series of inductors optimized for use
with the LM2576 are available from several different
manufacturers. This feature greatly simplifies the
design of switch-mode power supplies.

Other features include a 4% tolerance on output
voltage within specified input voltages and output
load conditions, and +10% on the oscillator frequency.
External shutdown is included, featuring 50-pA
(typical) standby current. The output switch includes
cycle-by-cycle current limiting, as well as thermal
shutdown for full protection under fault conditions.

The new product, LMR33630, offers reduced BOM
cost, higher efficiency, and an 85% reduction in
solution size among many other features. The
LM76003 requires very few external components and
has a pinout designed for simple, optimum PCB
layout for EMI and thermal performance. See the
device comparison table to compare specs.

Device Information

PART NUMBER(") PACKAGE BODY SIZE (NOM)
LM2576 TO-220 (5) 10.16 mm x 8.51 mm
LM2576HV DDPAK/TO-263 (5) [10.16 mm x 8.42 mm

(1)  For all available packages, see the orderable addendum at
the end of the data sheet.

7V - 40V
(60V for HV) | LM2576/

FEEDBACK
4
QUTPUT o b
_ fm\ REGULATED
QUTPUT

UNREGULATED c.
LAY T1 LM2576HV
il B

5.0
2
100 pH
3leno 5| on/oFF . KR+ Coyr 3A LOAD
| 100 uf ! 1000 uf
1N5822 |

VR © T, B s s

Fixed Output Voltage Version Typical Application Diagram
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5 Pin Configuration and Functions

Gnd 15- ON/OFF
14~ Feedback
O 13- Ground
1 2= Qutput
o 3 1= Yy

Figure 5-1. KC Package 5-Pin TO-220 Top View

[ 155 ON/oFF [ 5- oN/orFF
A8 1S [ 174~ Feedback TAB IS [ 17 4~ Feedback
GND [ 13- Ground GND [ 3- Ground
1932~ Output - 19 2- Output
=1 vy 21— vy
Side View Side View

Y A o

Figure 5-2. KTT Package 5-PIN DDPAK/TO-263 Top Figure 5-3. DDPAK/TO-263 (S) Package 5-Lead
View Surface-Mount Package Top View

Table 5-1. Pin Functions

PIN
NO. NAME

ot DESCRIPTION

Supply input pin to collector pin of high-side transistor. Connect to power supply and input
1 Vin | bypass capacitors CIN. Path from Wy pin to high frequency bypass C, and GND must be as
short as possible.

Emitter pin of the power transistor. This is a switching node. Attached this pin to an inductor

? OUTPUT b and the cathode of the external diode.
3 GROUND - Ground pin. Path to G,y must be as short as possible.

Feedback sense input pin. Connect to the midpoint of feedback divider to set VOUT for ADJ
4 FEEDBACK | ’

version or connecl this pin direclly lo the oulpul capacilor lor a lixed oulpul version.

Enable input to the voltage regulator. High = OFF and low = ON. Connect to GND to enable
5 ON/OFF | '

the voltage regulator. Do not leave this pin float.
. TAB = Connected to GND. Attached to heatsink for thermal relief for TO-220 package or put a

copper plane connected to this pin as a thermal relief for DDPAK package.

(1) 1=INPUT, O =OUTPUT
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6 Specifications
6.1 Absolute Maximum Ratings

over the recommended operating junction temperature range of -40°C to 125°C (unless otherwise noted)(1) (2)

MIN MAX UNIT

Maximum supply voltage LM2576 s \'

LM2576HV 63
ON /OFF pin input voltage -03VEVE+Vy v
Qutput voltage to ground (Steady-state) -1 v
Power dissipation Internally Limited
Maximum junction temperature, T 150 “C
Storage temperature, Tog -85 150 °C

(1)  Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress
ratings only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device
reliability.

(2)  If Military/Aerospace specified devices are required, please contact the Tl Sales Office/ Distributors for availability and specifications.

6.2 ESD Ratings

VALUE UNIT

Vigsp)  Electrostatic discharge ‘ Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(" +2000 \%

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions

over the recommended operating junction temperature range of -40°C to 125°C (unless otherwise noted)

MIN MAX UNIT
Temperature LM2576, LM2576HV -40 125 °C
LM2576 40
Supply voltage T 5o \

6.4 Thermal Information

LM2576, LM2576HV
THERMAL METRIC(1) (2) @) KTT (TO-263) KC (TO-220) UNIT
5 PINS 5 PINS
Reia Junction-to-ambient thermal resistance 42.6 32.4 “C/W
ReJciop) Junction-to-case (top) thermal resistance 43.3 41,2 °C/W
Raus Junction-to-board thermal resistance 224 17.6 “C/IW
W Junction-to-top characterization parameter 10.7 7.8 “Cw
Wi Junction-to-board characterization parameter 21.3 17 “Cw
Reucsot) Junction-to-case (bottom) thermal resistance 0.4 0.4 “C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report, SPRA953 and the Using New Thermal Metrics applications report, SBVA025.

(2) The package thermal impedance is calculated in accordance with JESD 51-7

(3) Thermal Resistances were simulated on a 4-layer, JEDEC board.



6.6 Electrical Characteristics: 5V

Specifications are for T = 25°C for the Figure 8-3 and Figure 8-9 (unless otherwise noted).

PARAMETER | TEST CONDITIONS | MIN TYP MAX| UNIT
SYSTEM PARAMETERS TEST CIRCUIT Figure 8-3 and Figure 8-9()
V|N =12 V, |LOAD =05A
Vour Output Voltage Circuit of Figure 8-3 and Figure 8-9 49 5 saf v
0.5A<loaps3A, T,=25°C 4.8 5 5.2
v Output Voltage 8VsVy=s40V Applies over full v
our LM2576 Circuit of Figure 8-3 and operating temperature 4.75 5.95
Figure 8-9 range
0.5A<I0ap=3 A, T,=25C 48 5 475
Vv Output Voltage BV=Vy=60V Applies over full v
our LM2576HV Circuit of Figure 8-3 and operating temperature 5295 5.975
Figure 8-9 range
n Efficiency Vin=12V, ljpap =3 A TT%
(1)  External components such as the catch diode, inductor, input and output capacitors can affect switching regulator system performance.

When the LM2576/LM2576HV is used as shown in Figure 8-3 and Figure 8-9, system performance is as shown in Section 6.70.

6.10 Electrical Characteristics: All Output Voltage Versions

over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP() MAX| UNIT
SYSTEM PARAMETERS TEST CIRCUIT Figure 8-3 and Figure 8-9(2)
T,=25°C 100 50
Iy Feedback Bias Current | 0UT = 5V (Adjustable Applies over nA
Version Only) full operating 500
temperature range
T,=25C 47 52 58
fo Oscillator Frequency!”) - - kHz
Applies over full operating temperature range 42 63
over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP() MAX| UNIT
T,=25C 14 1.8
Vgar  Saturation Voltage louT=3A® Applies over \%
full operating 2
temperature range
DC Max Duty Cycle (ON)“ 93% 98%
T,=25°C 4.2 58 6.9
leL Current Limit(3) (7) 4 A
Applies over full operating temperature range 35 75
Qutput=0V
IL Qutput Leakage Current |Output = =1V 2 7.5 30 mA
Qutput = -1V (516}
la Quiescent Current(®) 5 10| mA
Standby Quiescent — i
IsteY Currenty ON /OFF Pin = 5V (OFF) 50 200 pA
ON /OFF CONTROL TEST CIRCUIT Figure 8-3 and Figure 8-9
Vour=0V T,=25C 22 14
Vin Applies over i
full operating 24
ON /OFF Pin temperature range
Logic Input Level Vour = Nominal Output T,=25°C 1.2 1
Vi Voltage Applies over v
full operating 0.8
temperature range
M ON /OFF Pin Input ON /OFF Pin = 5V (OFF) 12 30| pA
I Current ON /OFF Pin =0V (ON) 0 10| pA

(3)
(4)
5

(6)
()

All limits specified at room temperature (25°C) unless otherwise noted. All room temperature limits are 100% production tested. All
limits at temperature extremes are specified through correlation using standard Statistical Quality Control (SQC) methods.
External components such as the catch diode, inductor, input and output capacitors can affect switching regulator system performance.
When the LM2576/LM2576HV is used as shown in Figure 8-3 and Figure 8-9, system performance is as shown in Section 6.10.
QOutput pin sourcing current. No diede, inductor or capacitor connected to output.
Feedback pin remaoved from output and connected to OV.
Feedback pin removed from oulpul and connecled lo +12 V for the Adjuslable, 3.3-V, and 5-V versions, and +25 V for the 12-V and
15-V versions, to force the output transistor OFF.
Vi =40 V (60 V for high voltage version).

The oscillator frequency reduces to approximately 11 kHz in the event of an output short or an overload which causes the regulated
output voltage to drop approximately 40% from the nominal output voltage. This self protection feature lowers the average power
dissipation of the IC by lowering the minimum duty cycle from 5% down to approximately 2%.




6.11 Typical Characteristics
(Circuit of Figure 8-3 and Figure 8-9)

QUTPUT VOLTAGE CHANGE (%)
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Figure 6-1. Normalized Output Voltage
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Figure 6-6. Standby Quiescent Current
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8.2 Typical Applications
8.2.1 Fixed Output Voltage Version

Feedback
+V|N
LM2576HV- 4 Vour
A Fixed Output Output L1
1
Vin
UNREGULATED i Lol s W =
DC INPUT c ON/OFF D1
IN
MBR360
v P

Cyy — 100-pF, 75-V, Aluminum Electrolytic Coyr — 1000-uF, 25-V, Aluminum Electrolytic D4 — Schottky, MBR360 L — 100 pH, Pulse
Eng. PE-92108 Ry — 2k, 0.1% Ry — 6.12 k, 0.1%

Figure 8-3. Fixed Output Voltage Versions

8.2.1.1 Design Requirements
Table 8-1 lists the design parameters of this example.

Table 8-1. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Regulated Output Voltage 5
(3.3V,5V, 12V, or 15 V), Vour
Maximum Input Voltage, Vn(Max) 15V
Maximum Load Current, 3A

I oan(Max)

8.2.1.2 Detailed Design Procedure
8.2.1.2.1 Custom Design with WEBENCH Tools

Click here to create a custom design using the WEBENCH® Power Designer.

1. Start by entering your Vi, Vour and lgyt requirements.

2. Optimize your design for key parameters like efficiency, footprint and cost using the optimizer dial and
compare this design with other possible solutions from Texas Instruments.

3. WEBENCH Power Designer provides you with a customized schematic along with a list of materials with real
time pricing and component availability.

4. In most cases, you will also be able to:
* Run electrical simulations to see important waveforms and circuit performance,
* Run thermal simulations to understand the thermal performance of your board,
« Export your customized schematic and layout into popular CAD formats,
+ Print PDF reports for the design, and share your design with colleagues.

8.2.1.2.2 Inductor Selection (L1)

1 Select the anrrect Inductar value selection guide fram Figure 8-4, Figure 8-5, Figure 8-6, ar Figure 8-7
(Output voltages of 3.3 V, 5V, 12 V or 15 V respectively). For other output voltages, see the design
procedure for the adjustable version. Use the selection guide shown in Figure 8-5.

2. From the inductor value selection guide, identify the inductance region intersected by V,y(Max) and
I oap(Max), and note the inductor code for that region. Fram the selection guide, the inductance area
intersected by the 15-V line and 3-A line is L100.

3. Identify the inductor value from the inductor code, and select an appropriate inductor from the table shown
in Figure 8-4. Part numbers are listed for three inductor manufacturers. The inductor chosen must be rated
for operation at the LM2576 switching frequency (52 kHz) and for a current rating of 1.15 x | pap. For
additional inductor information, see Section 8.1.2. Inductor value required is 100 pH from the table in Figure
8-4. Choose AIE 415-0930, Pulse Engineering PE92108, or Renco RL2444.



8.2.1.2.3 Output Capacitor Selection (Coyt)

1. The value of the output capacitor together with the inductor defines the dominate pole-pair of the switching
regulator loop. For stable operation and an acceptable output ripple voltage, (approximately 1% of the output
voltage) Tl recommends a value between 100 pF and 470 pF. We choose Cqyt = 680-pF to 2000-pF
standard aluminum electrolytic.

2. The voltage rating of the capacitor must be at least 1.5 times greater than the output voltage. For a 5-V
regulator, a rating of at least 8 V is appropriate, and a 10-V or 15-V rating is recommended. Capacitor
voltage rating = 20 V. Higher voltage electrolytic capacitors generally have lower ESR numbers, and for this
reason it may be necessary to select a capacitor rated for a higher voltage than would normally be needed.

8.2.1.2.4 Catch Diode Selection (D1)

1. The catch-diode current rating must be at least 1.2 times greater than the maximum load current. Also, if the
power supply design must withstand a continuous output short, the diode should have a current rating equal
to the maximum current limit of the LM2576. The most stressful condition for this diode is an overload or
shorted output condition. For this example, a 3-A current rating is adequate.

2. The reverse voltage rating of the diode should be at least 1.25 times the maximum input voltage. Use a 20-V
1N5823 or SR302 Schottky diode, or any of the suggested fast-recovery diodes shown in Table 8-3.

8.2.1.2.5 Input Capacitor (Cy)
An aluminum or tantalum electrolytic bypass capacitor located close to the regulator is needed for stable
operation. A 100-pF, 25-V aluminum electrolytic capacitor located near the input and ground pins provides
sufficient bypassing.

8.2.1.3 Application Curves
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International
TSR Rectifier

1 Advanced Process Technology
1 Ultra Low On-Resistance

1 Dynamic dv/dt Rating

1 175°C Operating Temperature
1 Fast Switching

1 Fully Avalanche Rated

Description

Advanced HEXFET e Power MOSFET: from International
Rectifier utilize advanced processing techniques to achieve
extremely low on-resistance per silicon area. This benefit,
combined with the fast switching speed and ruggedized
device design that HEXFET power MOSFETs are well
known for, provides the designer with an extremely efficient
and reliable device for use in a wide variety of applications

The TO-220 package is vniversally preferred for all
commercial-industrial applications at power dissipation
levels to approximately 50 watts. The low thermal
resistance and low package cost of the TO-220 contribute
to its wide acceptance throughout the industry.

Absolute Maximum Ratings

PD - 94053

IRFZ44N

HEXFET=Power MOSFET

D
VbDss= 53V

RDS(omy = 17.5mQ

ID=49A

TO-220AB

Parameter Max. Units
Ip@ Te=25°C Continuous Drain Current, Ves @ 10V 40
Io@ Tc=100°C Continuous Drain Current. Vs @ 10V 35 A
I Pulsed Drain Current = 160
Po@Tc=25°C “ Power Dissipation o4 W
Linear Derating Factor 0.63 WreC
Vs Gate-to-Source Voltage = 20 \i
i Avalanche Current - 25 A
Ear Repetitive Avalanche Energy - 94 mJ
dv/dt Peak Dicde Recovery dv/dt - 50 Vins
Tr Operating Junction and -55 to+ 173
T s1G Storage Temperature Range oC
Soldering Temperature, for 10 seconds 300 (1.6mm from case )
Mounting torque, 6-32 or M3 srew 10 1bfrin (1.1N-m)
Thermal Resistance
Parameter Tvp. Max. Units
R&IC Junction-to-Case —_ 1.5
RAOCE Case-to-Sink, Flat, Greazed Surface 0.50 — “CW
RATA

Junction-to-Ambient




IRFZ44N

Electrical Characteristics @ Ti= 25°C (unless otherwise specified)

International
IGR Rectitier

Parameter Min. |Typ. Max. Units Conditions
VERDES Drain-to-Source Breakdown Voltage 35 _ — v Ves=0V,. Io=250pA
AV i os/aT: Brepbdown Voltage Temp. Coefficient — loosgl— VPC | Reference to 25°C, ID= 1mA
RDS(a) Static Draia-to-Source On-Rezistance — | — [175 | m® | ves=10vb=254 -
Vasim Gate Threshold Voltage 2.0 — 4.0 v Vos=Ves, ID=250puA
231 Forward Tranzconductance 19 _ — 5 Voe= 25V, Io=25A u
— — 25 Vos= 353V, Ves =0V
IDss Drain-to-Source Leakage Current uA R LA
— — | 250 Voz= 44V, Ves =0V, Tr=150°C
Gate-to-Source Forward Leakage — — | 100 Ves=20V
Toss = oA
Gate-to-Source Reverse Leakage — — | -100 Ves=-20V
Q= Total Gate Charge —_ _— 63 Ip=25A
Qg Gate-to-Source Charge _— _— 14 nC Vos=44V
= Gate-to-Drain ("Miller") Charge — = 23 Veg= 10V, See Fig. 6 and 13
tdfor) Turn-On Delay Time —_— 12 — Voo=28V
tr Rize Time — 60 — Ip=25A
ns
tafoff) Turn-Off Delay Time _— 44 _— Re=120
e Fall Time T 45 e Ves= 10V, See Fig. 10 -
. Between lead,
Lo Internal Drain Inductance —_ 45 —_ )
6mm (0.25in.)
nH
from package
Ls Internal Source Inductance o (E Y i
y and center of die contact
Cis Input Capacitance = — | 1470 4— Ves=0V
Cooze Qutput Capacitance o 360 — Voe=23V
Crs Reverse Transfer Capacitance 7 88 — pE f = 1.0MHz, See Fig. 5
Eaz Single Pulze Avalanche Energy - — | 530 O(150C2 mr Taz=25A L=04TmH
Source-Drain Ratings and Characteristies
Parameter Min. |[Typ. Max. Upits Conditions
Is Continuous Souvrce Current 1 MOSFET symbol
(Body Diode) YATAK i showing the
I Pulsed Source Current 2 integral reverse
O — | — 160
(Bodyv Diode) — p-n junction diode.
Vo Diode Forward Voltage — | — 1.3 v T1=23°C, Is=23A, Ves=0V -
to Reverse Recovery Time =1 63 25 13 Tr=25C, [F=23A
Qm Reverze Recovery Charge — | 170 260 | =C di/dt = 100A/us =
tom Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is domirated by '.S—LD:]
Notes:

O Repetitive rating; pulse width limited by

max. junction temperature. (See fig. 11)

T Starting T

Re=230, Ly

I =25°C,L=0.48mH
5= 23A. (See Figure 12)

(]

]

]

L
5D < 23A, difdt <230A/s, VDD = VERDSE,
TI=175°C

O Pulse width = 400us; duty cycle =2%.
This 15 a typical value at device destruction and represents

operation cutside rated limits.
This i a calenlated value limited to Tr=1737C .




FX3U-24MR

Features:

¢ This programmable logic controller uses industrial-grade 32-bit MCU with strong anti-interference
and faster speed.

¢ Program is written in ladder logic programming language, supports for GX-Developer, GX-work2,
supports HMI connection.

e Support ladder logic programming language programming, downloading and monitoring.

¢ Programming port is the port for program upload, download and HMI communication.

¢ Comes with a cable for convenient connection.

SWTOR IO VO




Specification:

Input power

Number of
steps

Input point X
component

Output point Y
component

Analog input

Analog output
Intermediate
relay M

Step point S
100Ms timer

10Ms timer
1Ms timer
16-bit counter
32-bit counter

32-bit high
speed counter

Register D

Indirect
addressing
pointer V, Z

P subroutine
jump number

I interrupt

Special M
component

DC24 DC 24V

8000 steps; 2 communication ports: 1 RS232 (standard 9-pin serial
port FX3u protocol 38400, 7, E, 1); 1 RS485

High-speed counting input (12KHZ)

Transistor output or relay output

6 analog inputs, 12-bit precision, ADO~AD2 are voltage inputs: 0—
10V, AD3~ADS are 0—-20MA current inputs; read analogs with RD3A
instructions

2 analog outputs, 12-bit precision, output voltage 0-10V. Output
analog voltage with WR3A command

MO-M3071, the power—down storage range can be set to MO-
M1023

S0-1023, the power-down storage range can be set to S0-S1023
T0-T199, cumulative power-down save T184-T 199

T200-T 249, cumulative power-down save T 246-T 249
T250-T 383, where T250-255 is cumulative

C0-C199, power down save C100-199

C200-C219, power down save C220-C234

C235-255; C235-240 is a single-phase counter, no multiplier;
C241-240 is a single—phase counter, 2 times the frequency; C 2 4 7
- 249 is atwo-phase counter, not multiplier; C250-252is a
two-phase counter, 2 times the frequency; C 25 3 - 2 is a 5—pair
5-phase counter, 4 times the frequency;

D0-D7999, the power—down storage range can be set to DO-7999

V0-7, Z0-7

P0-63

X0-5 extemnal interrupt. Timer interrupt (1MS). T he counter is
interrupted.

M8000 is normally closed during operation, M8002 is powered on
pulse, M8011 is 10Ms pulse, M8012 is 100Ms pulse, M8013 is 1s

pulse, M8014 is minute pulse.



Serial data transfer:

Special register  Description Special register Description

D8120 RS485 M8121
communication
format definition

D8121 RS485 M8122
communication
station number
setting

D8122 Number of M8123
remaining data

M8124

Set when data is sent,
automatically reset after
transmission

Send a request, when M8122 is
set, it will be opened once the
communication port is idle.

T he receipt of the initial number
of receipts is completed, and
the opening of the label is
issued, and the post is
automatically sent to the frame
after the data is transferred.

Set the number of data, the
receiving user should be placed in
the bit, after receiving the
receipt, the number of the
receipt is restored.

M8129: Communication timeout flag. When the host issues a command, the slave
does not respond within D8129 time, M8029 will be set.



Glin

E3F Series

Description
E3F-DS10C1

1: NO
Operation mode EZ: NC

A: AC (2-wire) type
Output E

Sensing distance

. . None:
Measuring unit [S' om

t———————Reflection modeE R: Retro-reflective

(€ coc s &

E3F-DS10, E3F-DS30
(Diameter:®18, length: 60mm)

T ® T ®

E3F-DS5, E3F-DS70
(Diameter:®12/30, length: 30/88mm)

4: NO+NC

B: PNP type
C: NPN type

- E3FJ-DS10, E3FJ-DS30
(Diameter:®18, length: 65mm)

Y
B @

None: Through-beam

D: Diffuse reflective

i F: Plastic
Case material |:
FJ: Metal
Ph ' sensor -
Specification
DC(NPN, PNP, 2-wire) type: DC6-36V
Power Supply Voltage

AC type: 90-250V 50/60Hz

Current consumption

DC(NPN, PNP, 2-wire) type: 8mA/12V, 15mA/24V

AC type: 7V max.

Response frequency

Control output

DC: 2.5ms

AC: 30ms

DC(NPN, PNP) type: 300mA max.

DC(2-wire) type:3-100mA max.

AC type: 10-300mA max.

Protection circuits

DC(NPN, PNP, 2-wire) type: Load short-circuit protection

AC type: Surge suppressor

Ambient illumination

Incandescent lamp: 3,000 Ix max.

Sunlight: 10,000 Ix max.

Ambient temperature

-25 to 65°C (with no icing)

Ambient humidity

35% to 95% RH

Temperature influence

+15% max. of sensing distance at 23°C in the temperature range of -25 to 65°C

Voltage influence

+15% max. of sensing distance at rated voltage in the rated voltage +15% range

Residual voltage

DC(NPN, PNP) type: 1V max.

DC(2-wire) type:3V m
AC(2-wire) type: 7V max.

Insulation resistance

Dielectric strength

DC(NPN, PNP, 2-wire) type: 1,000VAC, 50/60Hz for 1 minute between current-carrying parts and case

50m¢) min. (at 500VDC) between current-carrying parts and case(Load current: 100mA max., Cable length: 2m)

AC(2-wire) type: 2,000VAC, 50/60Hz for 1 minute between current-carrying parts and case

Vibration resistance

Shock resistance

Degree of protection

IP54~IP67

Materials

Case: E3F with Heat-resistant ABS, E3FJ with Nickel-plated brass

Sensing surface: Heat-resistant ABS

Destruction : 10 to 55Hz, 1.5mm double amplitude for 2 hours each in X, Y, and Z directions
Destruction : 500m/s(about 50g) 10 times each in X, ¥, and Z directions



Model

Model E3F-DS10, E3F-DS30(With distance adjustable) E3F-DS5, E3F-DS70(With distance adjustable)
Diameter 18 »12 or 30
Reflection type Diffuse reflective | Retro-reflective | Through-beam | Diffuse reflective | Retro-reflective | Through-beam
E3F-DS10C1 E3F-DS5C1 E3F-2C1
NO  psrpssoct =~ ESFR2CT E3F-5C1 E3FDS70c1 | EOF-R4CT E3F-10C
E3F-DS10C2 E3F-DS5C2 E3F-2C2
NPN NC E3F-DS3002 E3F-R2C2 E3F-5C2 E3F-DS7002 E3F-R4C2 E3F-1002
E3F-DS10C4
NO+NC E3F-DS3004 E3F-R2C4 / E3F-DS70C4 E3F-R4C4 /
DG type E3F-DS10B1 E3F-DS5B1 E3F-2B1
NO ' E3rDs3oB1 E3F-R2B1 E3F-5B1 E3F-DS70B1 E3F-R4B1 E3F-10B1
E3F-DS10B2 E3F-DS5B2 E3F-2B2
PNP NC E3F-DS30B2 E3F-R2B2 E3F-5B2 E3F-DS70B2 E3F-R4B2 E3F-10B2
E3F-DS10B4
NO+NC E3F-DS30B4 E3F-R2B4 / E3F-DS70B4 E3F-R4B4 /
E3F-DS10A1 E3F-DS5A1
NO E3F-DS30A1 E3F-R2A1 E3F-5A1 E3F-DS70A1 E3F-R4A1 E3F-10A1
AC type | 2 wire E3F DS10A2
NC E3F-DS30A2 E3F-R2A2 E3F-5A2 E3F-DS70A2 E3F-R4A2 E3F-10A2
L 10cm+15% 5cm+15% 2m+15%
Sensing distance 300m=+15% 2m+15% <5mx15% 70cm+15% 4mz15% <15m15%
Sensing object Reflective object Opaque Opaqgue Reflective object Opaque Opaque
! ’ White paper Any object White paper Any object
Standard sensing object 55em Reflectors TD-02 55om 550m Reflectors TD-02 556m
Model E3FJ-DS10, E3FJ-DS30
Diameter P18
Reflection type Diffuse reflective | Retro-reflective | Through-beam
E3FJ-DS10C1
NO E3F.J-DS3001 E3FJ-R2C1 E3FJ-5C1
E3FJ-DS10C2
NPN | NC E3FJ-DS3002 E3FJ-R2C2 E3FJ-5C2
E3FJ-DS10C4
NO+NC E3F.J-DS3004 E3FJ-R2C4 i
DC type E3FJ-DS10B1
NO E3FJ-DS30B1 E3FJ-R2B1 E3FJ-5B1
E3FJ-DS10B2
PNP | NC E3FJ-DS30B2 E3FJ-R2B2 E3FJ-5B2
E3FJ-DS10B4
NO+NC E3FJ-DS30B4 E3FJ-R2B4 li
E3FJ-DS10A1
NO E3FJ-DS30A1 E3FJ-R2A1 E3FJ-5A1
AC type |2 wire E3FJ-DS10A2
NC E3FJ-DS30A2 E3FJ-R2A2 E3FJ-5A2
) . 10cm+15%
Sensing distance 300m15% 2m+15% <5m+15%
Sensing object Reflective object Opaque Opaque
. ) White paper Any object
Standard sensing object 5*5em Reflectors TD-02 B*5em

Wiring Diagram

DC 3 wire NPN type NOor NC ~ DC 3 wire PNP type NO or NC  AC 2 wire type NO or NC DC 4 wire NPN type NO+NC
roum W Broun W srown reun W
sensor 2t Lo DC6~36V sensor e DC6~36V sensor sensor |wnie __nc DC6~36V
u o N AC90~250V -
e oV v % oV ue e oV
Max 300mA Max 300mA Max 300mA Max 300mA
DC 4 wire PNP type NO+NC AC/DC Through-beam
[ W exoun exoun v
sensor |wnie NE S DC6~36V sensor sensor DC6~36V
Blue Blug AC90~250V Blue
ov 0V
Max 300mA
Dimension(mm)
b £ a b c d e f
c S M12X1 64+0.5 42+0.5 75 16 (18)
7@ E3F Mi8x1 | 70405 | 56+05 85 215 (23.5)
]E: &// M30x1.5 102+0.5 64+0.5 10 35 (40)
d a i E3FJ M18x 1 72+0.5 47+0.5 4 24 (30)




Handson Technology

User Guide

I2C Serial Interface 1602 LCD Module

This is 12C interface 16x2 LCD display module, a high-quality 2 line 16 character LCD module with on-board
contrast control adjustment, backlight and 2C communication interface. For Arduino beginners, no more cumbersome
and complex LCD driver circuit comnection. The real significance advantages of this 2C Serial LCD module will
simplify the circuit connection, save some /O pins on Arduino board, simplified firmware development with widely
available Arduino library.

Brief Data:

e Compatible with Arduino Board or other controller board with 12C bus.
e Display Type: Negative white on Blue backlight.

e [2C Address:0x38-0x3F (0x3F default)

e Supply voltage: 5V

e Interface: 12C to 4bits LCD data and control lines.

e Contrast Adjustment: built-in Potentiometer.

e Backlight Control: Firmware or jumper wire.

e Board Size: 80x36 mm.

Setting Up:

Hitachi’s HD44780 based character LCD are very cheap and widely available, and is an essential part for any project
that displays information. Using the LCD piggy-back board, desired data can be displayed on the LCD through the
12C bus. In principle, such backpacks are built around PCF8574 (from NXP) which is a general purpose bidirectional
8 bit I/O port expander that uses the 12C protocol. The PCF8574 is a silicon CMOS circuit provides general purpose
remote /O expansion (an 8-bit quasi-bidirectional) for most microcontroller families via the two-line bidirectional bus
(I12C-bus). Note that most piggy-back modules are centered around PCF8574T (SO16 package of PCF8574 in DIP16
package) with a default slave address of 0x27. If your piggy-back board holds a PCF8574AT chip, then the default
slave address will change to 0x3F. In short, if the piggy-back board is based on PCF8574T and the address
connections (A0-Al-A2) are not bridged with solder it will have the slave address 0x27.



Address selection pads in the 2C-to-LCD piggy-back board.

Table 5. PCF8574A address map

Pin connectivity Address of PCF8574A Address byte value
A2 | A1 | AD |A6 A5 |A4 |A3 A2 A1 |A0 (R/W | Write Read
Ves Ves Vs 0 1 1 (st R Orest] - 70h 71h
Vss | Yo7 Vipd 0 N [V © IO LOUI - 72h 73h
Vess Vbp Vss 0 1 1 1 0 1 O - 74h 75h
Vess Voo Vpop 0 1 1 1 0 1 1 - 76h 77h
Voo Vss Vss 0O 1 1 1% | Se=B, (O - 78h 79h
Voo Vss Vpp 0 1 1 1 1 0 1 - 7Ah 7Bh
Voo Voo Vss 0O 1 1 1 NN 0 - 7Ch 7Dh
Voo Voo Voo O 1 1 1 1 1 1 - 7Eh 7Fh

7-bit
hexadecimal
address__
without R/W

38h
39h
3Ah
3Bh
3Ch
3Dh
3Eh
3Fh

Address Setting of PCD8574A (extract from PCF8574A data specs).

Note: When the pad A0~A2 is open, the pin is pull up to VDD. When the pin is solder shorted, it is pull down to

VSS.

The default setting of this module is A0~A2 all open, so is pull up to VDD. The address is 3Fh in this case.

Reference circuit diagram of an Arduino-compatible LCD backpack is shown below. What follows next is information
on how to use one of these inexpensive backpacks to interface with a microcontroller in ways it was exactly intended.
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Reference circuit diagram of the [2C-to-LCD piggy-back board.
12C LCD Display.

At first you need to solder the I2C-to-LCD piggy-back board to the 16-pins LCD module. Ensure that the [2C-to-LCD
piggy-back board pins are straight and fit in the LCD module, then solder in the first pin while keeping the [2C-to-
LCD piggy-back board in the same plane with the LCD module. Once you have finished the soldering work, get four
jumper wires and connect the LCD module to your Arduino as per the instruction given below.
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USB TO RS485 UART SERIAL CONVERTER

Features and Specifications

e USB to RS485 Converter Adapter can be supported on systems like Windows 7, Windows XP, Linux, etc.

* Power Supply: Not required

¢ Compatibility: USB 2.0, USB1.1

e Baud Rate: 75 bps to 115200 bps.

e Maximum Baud Rate: Upto 6 Mbps
The USB to RS485 Converter has 74HCO0D IC, MAX485 IC, and a CH430 IC and a clock crystal without
markings. The 74HCOOD IC is a quad 2-input NAND gate having clamp diodes at its input. This enables the
use of current limiting resistors to interface inputs to voltages in excess of operating voltage.

# 74HCO0D IC (TTL Logic IC)

= MAX485 (RS485 DriveriC)

CH340 IC (USB Serial Conversion)
Clock Crystal

Pin Description of USB to RS485 Converter Module

Pin Name Pin Description

D+ Positive Data Line

D- Negative Data Line
Working

The USB to RS485 Converter module can be operated on a different signaling method of measurement rather
than voltage measurement with respect to GND pin. The RS485 signals can be transmitted over a positive
signal line and a negative signal line. The receiver compares the voltage difference between both lines. The

data can be transmitted through this USB to RS485 converter from the devices that have USB protocol.



Solenoid valve (5/2, 5/3way)

AIl'TAC

4V200 Series

B Symbol
10 20

A B A B

APS APS

30C 30E 30P

O Specification

3 4V230C-06 4V230C-08
j\;gégg{; 4V230E-06 x;;g:ﬁ? 4V230E-08
4V230P-06 4V230P-08
Fluid Air( to be filtered by 40um filter element)
Acting Piloted
Port size 1 In=Out=Exhaust=1/8" In=0ut =1/4" Exhaust=1/8"
RS ey o (::tg(r:;‘a) (1:2\}23?7) (2:%:0(')'.‘;19) (23%:03?7)
Valve type 5 port 2 position 5 port 3 position 5 port 2 position 5 port 3 position
Operating pressure 0.15~0.8MPa(21~114Psi)
Proof pressure 1.5MPa(215Psi)
Temperature T -20~70
Material of body Aluminum alloy
Lubrication 2 Not required
Max. frequency 3 5 cycle/sec 3 cycle/sec 5 cycle/sec 3 cycle/sec
4V210-06:22 4V210-08:22
i 4V220—06:323§ 3000 4V220—08:323§ 00

1) PT thread, NPT thread and G thread are available;
2' Itcan not stop in the midway of lubricating. Lubricants like ISO VG32 or equivalent are recommended.
3 The maximum actuation frequency is in the no-load state.



@ Coil specification

Iten Specification

Standard voltage AC220V. AC110V, AC24V, DC24V, DC12V
Scope of voltage AC: +15% DC: +10%

Power consumption AC: 35VA DC : 3.0W
Protection IP65 ( DIN40050 )

Temperature classification B Class

Electrical entry Terminal, Grommet

Activating time 0.05 sec and below

8 Ordering code

ode Portsize  Voltage Thread type
2: 200 Series 06: 1/8" A: AC220V P: PT
08: 1/4" B: DC24V T: NPT
. : -4 C: AC110V G: G
Model | RN ot
4V. Solenoid valve 10:_Single solenoid 52 way | =510y
(5/2 513 way) 20: Double solenoid 5/2 way| —
30C: Double solenofd 5/3 way closed center ‘ lectrical entn
30E: Double solenoid 5/3 way exhaust center Bighk: Terminal
30P: Double solenoid 5/3 way pressure center 11 drommet

O Flow chart

@ Model: 4V210-06
g 0.7 .

T
= 06 =
2 04 S 8
$ 03 - S NH AN
£ oa AV
Tug N fol™
X 0 300 600 900 1200 1500
o Flow Q: L/min
- Model: 4V210-08
a
L 0.7 = =0 e
= 06
e 05 R
2 04 S 6 8
@ : B SO0 \\ \\
e 03 == - X
23 R B L R I VR
% I ER R
g 0 400 800 1200 1600
o Flow Q: L/min




A Twin-rod cylinder——TN. TR Series

O Installation and application A

1. When load changes in the work, the cylinder with abundant output capacity shall be d

of high temperature or corrosion;
3. Necessary protection measure shall be taken in the with larger humidity, much dust or water
drops, oil dust and welding dregs;
4. Dirty substances in the pipe must be cleared away before cylinder is connected with pipeline to prevent the
entrance of sundries into the cylinder;
5. The medium used by cylinder shall be filtered by the filter core of above 40um;
6. As both of the front cover and piston of the cylinder are short, typically too large stroke can not be selected;
7. Anti 9 shall be adopted under low to prevent moi freezing;
8. The cylinder shall avoid the of side load in to maintain the normal work of cylinder and
extend the service life;
9. If the cylinder is dismantled and stored for a long time, please conduct anti-rust treatment to the surface.
Anti-dust cap shall be jam in air intake and outlet orifices. As the precision of the manufacture and guide
is high, never dismantle the fixed block or cylinder cover without permission.

2, Relative cylinder with high or i shall be chosen under the condition

O Criteria for selection: Cylinder thrust

Unit: Newton (N)

Bore |Rod size Ay Pressure Operating pressure MPa
size(mm) | (mm) a_rg‘e(rnm’) 0.1 0. 0.4} 0. 06| 0.7}
s 4 |Double [Push-side 56.5 57 1 17.0 22.6) 28. 339| 396|
acting  |Pull-side 31.4 31 6.3 94 12.6 15.7] 18.8] 22.0)
1 g [Pouble |Push-side 157.1 15.7] 314 471 62.8 78.5| 94.2| 110.0}
acti Pull-side 100.5 10.1 201 _302 40. saq 60.3| 70.
16 g |Double |Push-side 402.1 40, 80. 1206  160. 201.1 241.3 281.5
acting |Pull-side 301.6 30, 60.3 905]  120. 150.8} 181.0 211.1
20 10 [|Pouble |Push-side 628.3 1257 1885] 251 3142] 3770 439,
Lcnng {Pull-side 4712 47.1 942]  1414] 188! 235.6| 2827 329
e 1p  |Pouble |Push-side 981.7 98.2} 196. 2945 327 490 589.0 687.2)
acting _|Pull-side 755.6 75.6) 151.1 226.7 agﬂ 377. 4533 5289
16 |Pouble |Push-side | 16085 1 217] 643, 965.1] 1125
Pull-side 1206.4 1204 241 361 480 5| 723.8|
B Product series
Page
4
2
3 VI-10
z
=
L4
@
b VI-12
w
@
-
Double acting l | Double acting |
£I 10 16 20 25 32 I | 6 10 16 20 25 32 l
CS1-J CS1-G —l—l i
3.:
53| cst-ux CS1-6X ° *
g I VI-39
%g CS1-IN -t CS1-GN
o
2l cst-op — CS1-GP




B Specification

Bore size (mm )

Acting type Double acting type

Fluid Air(to be filtered by 40um filter element)
Operating pressure 0.1-1.0MPa(14~145Psi)

Proof pressure 1.5MPa(215Psi)
Temperature T -20~-70

Speed range mm/s 30-500

Adjustable stroke mm -10~-0

Stroke tolerance £80

Cushion type Bumper

Non-rotating tolerance 1 +04° | +0.3°

Portsize 2 M5 x 0.8 | s

1 The non-rotating precision is the returnable angle of fixation plate of the cylinder in completely drawing
back situation;
2 PTthread, NPT thread and PT thread are available;
In addition, TN series are all attached with magnet. Please refer to PVI-39~VI-50 for the specific content
of sensor switch.

B Stroke

Bore size (mm ) Standard stroke (mm ) Max. stroke

10 10 20 30 40 50 60 70 80 90 100 100

16
20

1020 30 40 50 60 70 80 90 100 125 150 175 200 200

32

Note: 1, Within allowable stroke scope, when the stroke is larger than the maximum value, it shall be
treated as non-standard one. Please contact the company for other special strokes.

2, The non-standard stroke within the scope of maximum stroke is transformed according to the
standard stroke of the upper grade and its shape and dimension are equal to that of standard
stroke cylinder of the upper grade. For instance, the non-standard stroke cylinder whose stroke
is 28 is transformed from the standard cylinder whose standard stroke is 30, and their shape and
dimension are the same.

8 Ordering code

|
Model—J Bore size  Stroke 2 -

Aode! Magnet '

ITN: Twin-rod cylinder(Double acting type)] S: With magnet P: PT
: % T: NPT

1': TN Series are all with magnet. G: G

2': When the thread is M5, the code is blank.
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