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ABSTRACT

This project is called “Automatic coin sorter and counter”. The Automatic coin
sorter and counter can serve \as convenient device. This device ‘can be display
amount of each type of coin separately (1, 5, 10 bath), including the amount total.
The device consists. of an automatic controller to evaluate mixed coins for this
purpose, the ecounting unit is controlled unit is controlled by microcontroller. The
aim of this project. is.to ‘develop a device which automatically ¢lassifies coins, and

count the total amount-of money.
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gy
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a a &
2.2.3 dnwuznsinasgunIaligugaiias

-

ms‘l'?fmuwas’uvuﬁq::mm‘?qmn'eiquazmﬂ%‘uagjﬁ"tutﬁmﬁuﬂﬁwﬁ’uuuu’a’mqﬁﬂd'm il
lénszanaviiouuas uinvuilsrlilénsyanasiiounas sl ¥nqiufmasiouuadaense vin
Wiflszpgnmisiwuwasiisniiuuuusn 51.10gjﬁuqmauﬂ‘ﬁn'ﬁaaﬁauuawamﬁmqﬁwuwa%
msvhauvenvsluaneiliiinguiasfeuwaindyu amasuliannsasuuadld deyeyeu
lmaveInIAuagistiu OV ilefiinqunasviounaseinaradenduindaniadu il
dygraierdnaveaniafudsuulannegiisedu vee  lunsesnuuuisesldameie
dyyrumeiudyevenesannsasenuuuliinnildtuegfuaudesniniilule

47U

= g i/ as s v
JUN 2.12 wuwesuudliingiiudaasvioulas

2.3 Microcontroller AVR

5 - € e
lulaspeulnsalans. (Microcontroller, wia-MCU). Ao gunsaimuauuuiaidn Jauseq
a  w o= s a ¢ o e
ANuannsaiaaeaiiuszvuaaRiunes - letlululasreulnsanesidsiuendig,
wheaud wazwedn Fududuuszneundndrdyressruuneuimesidilisety Tay

winrsussghilusadadeniu

Tassadlnevialy veslulasmeulnsataediu annsouvsesnuléiiy 5 dulngiq
Fasaluil

1. mhedszanananarvizedily (CPU : Central Processing Unit)

L} o 1 1 = 1 o 4 v o a
2. miheAud1 (Memory) awnsawtsesniu 2 du e wirsaus ATl dwmiuiiu
TUsunsumdn (Program Memory) Wisuiaileussinfadvenaiasmeniineinilie A Aptaya
1a9 'vn;]ﬂmﬂﬂuuﬂvluammawLtzﬂuulﬂtaaaanmwmﬂawmﬂﬂmmwaua
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(Data Memory) lHilumilounszaumalunisianvesdig uamfjuﬁﬁ’nﬁa:g,a'ﬁ"aﬁswnms
v wimnliiflwides  deyafiazmsluadrefumiasanusiusy RAM)  luindes
poufiumedng U uidwivlulaseoulnsaaedasislv wﬂfwﬂwu'\?ﬁr’aga%ﬁﬁgﬂﬁtﬂu
miwanudiusy FedeyasemeluileluidlnGess uanlusswson (EEPROM : Erasable
Electrically Read-Only Memory) %‘qaﬂuﬂﬁntﬁuﬁagalﬁLLzﬂﬁﬁlﬂtgm

3. dauinsieugunsalnieuen wiewesn (Port) {2 dnwwzde wesnduwm (Input
L4 [ ) =4 L4 € ] .Q’ dl 1 s
Port) uaswasaasdyeIUnIonesAO@Ne (Output Port) d@ruliagldlunisiousenuy
gunsainieuen feindudundrdgann 195miuseninmesndunn iedudygiu o1ve
meminaaindineodlluuszuiana wasdsluwesaofnmiiouanina 1y n13Anadnwes
viaanln (Hudy

4. PovnuAuYeIdty U 3R (BUS) ﬁmé’umqmiLa,amﬂﬁﬂué’iyzy'lm%'agaszwha
iy MUeAINIIUATNDTH Wudnwuzrsmedygrudiuauninegaisludi
lulasreulnsames Tasuvaduladeya (Data Bus), Tauasinsa (Address Bus) uazda
AuAL (Control Bus)

5. awstiadyanauaiinr. dududaulssneviiddundndrunia lesnnms
vhawdiRniulusalilasaeuinsanes ssiuediumsimussons modyganning
aidige Samemmhaufovannsevialdiiu demslwlalasrevlnsamesdadulimuiily
msUszaanagaanulumg

lulasmoulnsaiaes AR [ulodlulasreulnsataesvesusen Atmel daoilnenssy
meluuwuy RISC ( Reduced Instruction Set Computer), Tastddyanamniiniies 1 f
a ws o oy 2 ] o - L4
Tunsuudenilu 1 dvds TassvdsznousumdsanudiiUsunsumeluiiduiuuunad
lUsunsudeyaldwlu InSystem Programmable tazluurdwessaarunsaiinisiivun
o ' | o = W & € e Al o - & v
Auvisramlgannd g tyalvanees (Beulvsunsuiiedndonu PC v3alodm
- o Vare v, = ' o oy w
auq wazdiaansalusunsulyduinests) Swuevewihemudmuivesvedledusass

s 1 Qe J v =i [ 3 Vo 1] Hy
gnileNANaNTRUawuvesladiues AtmegadA lasasialuil
- Wulevuia 8-bit Tewasausm
- filassasranelunuy RISC

- fifdsmuaunisvinululasreulnsames 130 Mds Adsdruanasiduielu

o - 4
TDUARYEYIUUIWNLALD

=l

- §9uusamasvnluauig 32 x 8
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- Imneanuilusunsunsluwuy Flash vunm 8K Bytes finstusunsuléiuwuy In-

System Self-Programmable
- Iimisaudanieluuuy EEPROM uin 512 Byte
- frsAanudneluluy SRAM une 1K Byte

- Weu /au 199 10,000 ATs AwmSumineauTwuy Flash waz100,000 A%

AMSUNUIBAUI MUY EEPROM

- AmuAN1s Boot Code Section- lusaunusrneqg uaz Lock Bits ¢ (%1 Boot

Loadder)
- Programming Lock for Software Security ﬁaaﬁwﬁ'a:ﬂa
- Timer/Counters yum 8-bit 2 7 WAzl Separate Prescaler Inum Compare 8n 1
6]
- One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and
Capture
- § PWM 3 %9
- iMsfiasauwuy Master/Stave SPI Serial Interface
- T au RC Oscillater meluled uazaeuenledla
- YNSRI 2.7+ 5.5V for ATmega8A
- Yhauiimawd 0 <16 MHz for ATmega8A
lulnsroulnsaians AVR Wiiniseontiu 4 ngalngq weil
23.1 TinyAVR
ATtiny Series 1 LU®3 Tiny13, Tiny2313...

- fudrsanudilusunsuvuin 1-8 kB
a o 8
- FUIUNYIU 6-32-7

oy ¢ a o v o w
- Hﬂ'lUﬁBQQUﬂifulﬁiﬂﬂﬂauﬂ'Iﬂﬁﬂﬂﬂ
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ATTINY1ZL

A - &P

JU#t 2.13 TinyAVR

2.3.2 MegaAVR
ATmega Sefies 19y (w85 ATmega8, ATmegalé, ATmega32, ATmega6d...

< INUHEAMUINUTINTUTIUIR 4256 kB

il

d9unlgeu 28-100 90

El

Yamdiiannsadansivmisanudiiisvsvganiy

- fidruvesgunsnliaSiannlusiled

3UTl 2.14 MegaAVR

2.3.3 XMEGA
ATxmega Series LU LUB3 ATxmega64dA1, ATxmegal28A1...
- Ivdganusalusunsuunn  16-384 kB

- F9munlgu 44-64-100 90
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- flypfdsitanansadansivszuy DMA warmsidfamanseiléisanniy T
T¥nsdeaslunuusingg levaeguuuy

- fidwvesguninlieiuannludaledlaenisldauiu Digital-to-Analog Converter
(DACs) wazdanunsalisusvaany lnedhiulafulwauuy AES wag DES (1w

lgdwmsunisivunsiagiusm)

JUT 2.15 XMEGA

2.3.4 Application Specific AVR

Dulediiadruiteldauiawiy W cAN. AVR  (ATmega6dCl), LCD  AVR
(ATmega3290P/V), USB AVR (AT9OUSB1287)..

NR1F

) IO EAVREF

3Uil 2.16 CAN AVR (ATmega64C1)



FNMARNST .

:

3UTl 2.18 USB AVR (AT90USB1287)

16
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2.4 Arduino Uno R3

Le

o

Arduino Uno R3 1Ju Microcontroller Board #il4 ATmega328 1u MCU wdn Gl
9zl Digital 14 ¥1 Buws/iawiwn @ansavindu PWM 1¢idis 6 1) wazilen Analog Suny
168n 6 91, Sufimud 16 MHz il USB Connector way Power Jack DC @4 Concept ¥84
Arduino Board fivhsnifierauasmndirelunsifenredhiursufiames aunsose USB
iihifudesreumeiniaiusa Run Tusunsud Board 1¢f inzdmiugiiidasusuingaenis

Sldnvnsetindogauyiasa

UM 2.19 Arduino UNO R3



(PCINT14/RESET) PC6 []1
(PCINT16/RXD) PDO L} 2
(PCINT17/TXD) PD1LC}|3
(PCINT18/INTO) PD2 (| 4

(PCINT19/0C2B/INT1) PD3 (|5

(PCINT20/XCK/TO) PD4 [| 6

7
8
9

(PCINTE/XTAL1/TOSC1) PB6 [

VCC [
GND CC

(PCINT7/XTAL2/TOSC2) PB7 (| 10
{PCINT21/0COB/T1) PD5 ] 11
(PCINT22/0COAJAIND) PD6 [} 12
(PCINT23/AINT) PD7 ] 13
(PCINTO/CLKO/ICP1) PBO L} 14

@

] PC5 (ADCS5/SCL/PCINT13)

27 |11 PC4 (ADC4/SDA/PCINT12)
26 |1 PC3 (ADC3/PCINT11)

25 [1 PC2 (ADC2/PCINT10)

24 [1PC1 (ADC1/PCINTY)

23 |1 PCO (ADCO/PCINTS)
22|16ND

21|71 AREF

20 |1 Avee

19| PBS5 (SCK/PCINTS)

181 PB4 (MISO/PCINTA)

17 |1 PB3 (MOSI/OC2A/PCINT3)
16 |1 PB2 (SS/OC1BIPCINT2)
15[1PB1 (OCTIAPCINT1)

3U17i 2.20 As3a319uuu PDIP Y94 ATmega328

2.5 Dot Matrix LCD Module

18

Dot Matrix-LCD Module 1UUgUNSailbLanINanIsnusvs o ey whngd miua

wananansilutamuimdnysviotonausingg loesueadidluga (LCD Module) 1

aunsosaiinfivuesasiie lalensametadeya (Data Bus) wiemiwesaduns-o1sun

(VO Port) digmaruAudiiy (CPU- Control) Tufuoad@fvivliviuleies Lidndusedidiy

MnueiaRBBAUANRaBAnM. Tduiudamsnes (Character Generator) glusaiu

NN MONESIUIN 5 X '8 30 (00T) Jugunseifilea (CMOS). Aunszualsiunn,

wazdliaonlAvais WUy ¥asvuIR VRIS RUIY

3

U

=i
1

2.21 Dot Matrix LCD Module
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2.6 uawmasdalasua (Synchronous Motor)

vawmeslvihddasdadunewmainsvuaadu (A Mlaawiushenismuvelsinediil

w1 ' W a  w Y ; v a 1 o v oW val
vamedaruwimanlusasidvaiunssuaady wavdsaliifinauuuimdniiduiu yalasn
1 ﬂl 1 v o = o - « 1 L3 A o é
atnanilydn aeldannzmaiudndduiiadudugud  wandeanuomesinilenide

wnpsladuInsinuseln Snuuunilweawasdlastaduniounowmesivileit sniu

L

lswmasazgnnsduisauiiiinszuanss (0C0) wnuadvuazuwsgnldiietinszualy

!
» L

Wifulswes  diwatsvedsimedivensadiuuaziu uaznyuiinusadieatu Jsgn

e uawmesdalasia

« o 2/

vewesdlasialiog 2 Ussinvndng Ao waweslignnssfuivuewmeignnsedusig
Ininszuanss

2.6.1 wawmailugnnszdu (Non-Exited Motors)

" L3 ¢ o [ @ = ar ar <
lunatneshignnszdulsineiviuninman arudadalesdassnyuludiniegi
Auuuimanvesalmaainay ddiaumuindniievadiiulsnes ueimeshignnseduil 3
wiln
1. womaiiandunud (Reluctance Motors)

I
-

o v o v w =l o o N a 5
vomeigslaslanaiirdisuawesivienh udlvimisgiivoedy vuldoy

VPTG MR TR LRVE

- fad 0w & ¢
JUN 2.22 uawmeiiandunud
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2. uaMasBaMaITa (Hysteresis Motors)

o € I3 Avl v o o v e - o '
WULBLABTVUIALAN ] MBAURTUNFRDINTTAMIULIITOUAIN LAEAIULIITDUANTIAN

)

U 2.23 uowosdaneiva
3. UBLMBSWIWMANN12T (Permanent Magnet Motors)

vowesutiivananslilafiaunuwimdnanueaauuaniess  wiofeauiuain
] - s s 1 4 d -y dl 1
wiwdnansunulunisufdiniusivanuusivinvadsinasiioadiaisede vaanunweiise

@ s o 1o at o ]
aynsufuewvaianagninnltluneweinuialvgifiousudsanisdunlasuneldivan

P2 -t et Y a & v ' o €, -
WosnnawuiitimamIsltuiuanuidaluld auiuimanoas @wwes) deiuazannluy

i
Ll a

UOLADTVWINTY NIEAITANISUSINANS I TLVOUAEa IR

d = s - 1]
JUN 2.24 vawesBalastaviiauiivanons 1 wa
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2.6.2 uawmasgnnIzdudiabiniinszuanss (DC-excited Motors)

nmma%nssuamaﬁﬁﬁaﬁ’uLuﬁuu%ﬁwﬁwmmmmﬂﬁﬁuiauamma%ﬁ%’af{iumwaﬂﬁ
wes andawunddudsuegie fdudsusshiduaindliuuumuiildnuldumd
Tunsidsudie menslvaveanssuamutisamiivaluvaainveddsmesluvasilina gy
Faduyna :uaLmaiﬂizLLamsafﬁﬁuﬂsaasﬁlﬂﬁwn‘ssuaaﬁdwamu-uﬂamﬁr?'\ﬁwqu NITUARY

] ‘ﬂl <4 1 ¢ 1 d 1 as @ e dl
Ivakuniisvideannnimilsguesnysefiunzegiumduaey



=
unm 3

Y o =
‘Wﬁﬂﬂ'ﬁ‘ﬂ'l\‘l"l‘l.JLLaSﬂ'ﬁE]ElﬂLLUULﬂi@ﬂtt&lﬂm‘%ﬂww

3.1 38714 lun1sinerduaia

WBnslilunsinmduaty daulugfldhaaildannsdeuluaviviemnssu
myinuazaIuAn IUseyndldludiusineg wagldduaidoyasieg ielfifuussingiulu
nsidenTangunsaliilsstanld iludmudndsnuavdatimsaaunioy tundmdenitely
Wimnzaw defnvuasiusudoyaunds Snhgunsalnadaimuitléoanuuuly eld

\Dulumugauszatavaslasau

3.2 a3asile
- WNUDYATARA
- via PVC
- Microcontroller (Arduino UNQ R3)
- uIMOF AC 2 612:1Q rpm/15rpm
- IR LED 3 101 3 uU~siads
-38 LCD

- WHSAINY

3.3 UAUIUNITES1NINAE VLA UA T

3.3.1 nsoanuuu

ol

MnnsAnwtoyanieg AldvinnisesnuuuRan1dzimunzay vialuduussquniogy

duAnuenvivey dunsadumisy devniuszithgdunsuniseenuuuTusunsudmiy

NNSUUIUIU

o ° a - v o - W | e w a - ow asey
welniniegidesmsduniadauenldasluluinissdauenuaziumigdnlusa

=4 1 =Y a 1 =) 1] el o v d ad
m'ia:yﬁ“laL'il"fw%ﬂaswmﬂuaa'ltﬂumuussqmsam dAuusIYMsEYI NSz gy
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wavandeunIsgiingdiufauenviogy dudausniniogiulsenavludie anudauen
Wity waraunnawisy lngvinmsingdesifivunaduiigudnarmuruaveaviog 1,
5, uar 10 v dewdsgriiasiee 'Tr'imvhms‘la’a1nehu'u'isqm'%'mymnam’lﬁamuﬁ’musn
wiegy uNAWSEyasimhAlunsn e Iasmugesiivinisionglfuuay

AnnenEBguNNAVEBgainuamesiieldlunismyy

- =
JUN 3.1 MsvenuuuLATos

s

AN sgudINAake i sy izidad uTumisguasUssinana lavdiuiu
wiSsguazUsvananatuUsznoulUme wuigasnsaady taswivouaniuauaads (LCD) 39
WTYALARALENINAINAUARLE NIV B ILHUIIUTR SS9 URaEANAlUMLNEBITY

o o - [ - v 4w v o
wisgeseald dygrarugeivinsduliarluuansuunivsuaninaweads
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PIumiegy
V
YAARNTD
Wisugy
YALENYUIA
YDANIHLY
l 4 \L
widsgy 4 wiseey 5 WsEy 10
51791 11991 91791
\l v l
\ USRI Wuwaiy ENTLEINY
WSogY W3Eay _l \[' W3y
\/
naoald nadld nandld
Wistgy W3ty WiSERy
W

Microcontroller
Arduino UNO

!

VDLEPINNE
HCN

4 (3 L3 o d ar ar -
UM 3.2 aduniamavhauleesiueansesdausnuagiumisegy
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3.3.2.1 dUUTIPNIBRY

ﬁauusiqm%EnyL‘fJuﬂil"umauLm'lunﬁﬁ’ﬂLwnm‘%'azy dlevnvisgFrazeiiaiuldasly
uriu e mguarmuiten v sglWasmauiduuals winmssgyliansaamaule
ﬁuﬁum‘s’amwﬁmﬁwﬁﬁum‘%ﬂiy‘l.ﬁm?u:gv“'il:ia'\m-snaqulﬁuzum‘%ﬂﬁyﬂsgnﬁu’tﬁawqu
waznabiasludsdnudauenvivy viedumiegivdoutusiuviegfeeiulilhinioyi
goutulusals ovrduiluniaitelfamquildvineguarannsaasludndnuenvioy
saly

o i =l
JUN 3.3 uansmeludiuussgnsegy
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3.3.2.2 dwuAnuanvwisgy

drudausnvdogiudiuirenndiuussgvisey Ingl¥ausemguiluinnamiog
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3.3.2.3 dwlumseguazyszuiana

Wawdugléinsdausnudannassanuunaseanieny stussineuiresnsaty
Tngee1sarvilgavianuaam dewSugadeuiiiueuwesiisuresvdsdygaluss
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FIIMUAYBUNTEYNNTLA
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d - s af
JUN 3.6 sudnguyaing19duing
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3.3.3 msad1eaaAT
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LWaRaNUUUAIUR W WG euiseun aswgnisaineiaasonSeliilulunum
panuuuld wagyimisideulusunsunistumiog TWsunsunisussuiana thdulsenay
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A wUszneUMiliilusnaiiaivauysal
3.3.4 n1svnael

-] ar ﬂﬂ i o o 1 = 1 - o Il
udiasesildluinasmaasnisviveu Tesmsldwsugusasefeacly Tuiinwanis
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JUN 3.9 dautsznana

o i ¥
U 3.10 smIesnigluiavue
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Tumsneasuslavinmsneassianun 4
widegy, Wiy 1 um S0 10 ey, Wty 5 um S0 10 Wy uazwSey 10 um

uni 4

WaN1INAaDY

WUy Ae nlegynuiianaziusiuiu 30

o < o n‘j - “ @
7Y 10 MU MINITVNAFDILUUAY 10 ASY LW@\J’]ﬂ?WNNﬂWﬂWﬂ‘LUﬂ']SU‘UWT?EJEUU

4.1 wissgnnuiia

naagsnRanemininiutasarsmldlunstumiay TeeldvSuglunsiuyn

wile vilnay 10 Wil vaue 30 iserysaantuldu 160 um

M15197 4.1 wanawamaaaedlagtdiviuglunsiunnie

v ANHANGR
$uuade oA 7 -l 3! I
Guil) SR e mmumimgvm'u \UastTui
1o wanm
1 50 30 30 0
2 56 30 30 0
3 62 30 29 335
4 s, 30 28 6.67
5 48 30 30 0
6 70 30 30 0
i 58 30 30 0
8 64 30 29 3.33
9 55 30 30 0
10 78 30 30 0
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4.2 WisERy 1 UM

= a a g P @ = 3/ < Qs
naaInuAANaIAlRATuLazIa IRl Tun s TuS By TaeldwmSerlunisiu

WRWIEEEY 1 viavum 30 wisegy Tuduiu 30 um
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. g | nedld mmﬁmwa:ﬂ
TIUIUATIN (Gunii) STy ﬁﬁmumﬁﬂmﬂﬁu Waosisun
b wam

1 32 30 D .
2 36 30 a8 :
3 26 30 " :
i {4 30 30 ;
: o e 28 6.67
: - 9 30 0
: 32 30 ¥ .
¥ 3 Y 29 3.33
9 28 30 30 ;
10 31 % 30 :
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naaesnudanamiintunasarsuildlunisiumioy Tneldundeglunisiu

WWEWEEEY 5 vivianue 30 wissgy sauduidu 150 um

= =
A13191 4.3 uannanisveaslasldionzmiog 5 um

e ANUEANAIR
Snnuadail ot . o S
Guih) ST mmumimy,wuu Woslgul
19 Nae
i 22 30 30 0
2 57 30 29 333
3 44 30 29 333
4 33 30 30 0
5 39 30 30 0
6 43 30 30 0
7 40 30 30 0
8 38 30 30 0
9 52 30 30 0
10 49 30 30 0
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- AURANAT
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1 wam
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i 50 30 30 0
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4 35 30 21 10
L] 66 30 29 .35
6 42 30 30 0
P 50 30 30 0
8 62 30 29 5334
9 40 30 30 0
10 45 30 30 0




=
unn 5

= ¢
UNIIdazagU

5.1 d@yunan1innasy

MnMvaasaATasdausnuazTuwdsyseluld detwdsgurasetnuldludiy
ussywse e gusiasivsugy Ao ﬁﬂLﬁmlvédwﬁmLanm‘%acyu#uﬁﬂﬁﬁa welazianna
HANAIAYBIVUINFRIAIUUTIYNIELY ijmmna";u'usiqm‘%'myﬁguﬁmmmﬁn%’qﬁﬂﬁl,ﬁam'lﬂ'
WSEIINLINIEIILAR e INSIMS s RATR ﬁeﬁu’lumiﬁ’mnsaqm‘%amzﬁaﬂu’leim%asy

&

unauiulawilimsegydouiuiv

5.2 Ugymavinunaziuaniaily

InnsAnwnazilassnuilursusniiedywie dudmuenuiogilddndes
wisglugduiumiSesy uasﬂsstﬁuuauzuihLﬂuﬁaaﬁmﬁu«ﬁumiﬂﬁasm'%'mg"hiamwm’lzi
wisgaslunanequisonli Sohnsiadiuussamiogdesnnsssvisglimisnouesas
neuflgITE AR Y Lwiﬂ"mussgm’i‘umﬁgﬂajmmmﬁmnsmm'%'ucyﬁaamnq 9
Lfiaamn-qﬂﬁ‘ﬂnsaam‘%ﬂﬂﬁuﬁmmmﬁn JoiliaSosdnueniasiuwiogydnlui@liaunse
tuwdsgydauanniiululdansautlold Tnensdamnevesdnussgiiugiieniozdn

WENWS BRI AaZIINY 16

5.3 YalduUDLUsHAZLYININIUNITAUATIWRILN
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#include <LiquidCrystal.n>
LiquidCrystal lcd(7,8,9,10,11,12);
int prox1 = A2;

int counterl = 0;

int beforeStatel = 0;

int valuel =0;

int prox2 = A3;

int counter2= 0;

int beforeState2 = 0;

int value2 =0;

int prox3 = A4,

int counter3 = 0,

int beforeState3 = 0;

int value3 = 0;

void setup()
{
lcd.begin(16,4);

led.print(" 1 Bath  coin");



pinMode(prox1, INPUT);
led.setCursor(0,1);
led.print(" 5 Bath  coin");
pinMode(prox2, INPUT);
lcd.setCursor(-4,2);
led.print("10 Bath  coin");
pinMode(prox3, INPUT);
lcd.setCursor(-4,3);

lcd.print("Total Bath");

void loop()
{
valuel = digitalRead(prox1);
if (beforeStatel = valuel && vatuel == 0)
{
counterl++;
}
if (valuel == 0)
{

beforeStatel = 0;

else

beforeStatel = 1;
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lcd.setCursor(8,0);
lcd.print(counterl);
delay(0);
value2 = digitalRead(prox2);
if (beforeState2 != value2 && value2 == 0)
{
counter2++;
}
if (value2 ==/0)

{

beforeState? = 0;

else

beforeState2 = 1;
}
led.setCursor(8,1);
lcd.print(counter2);
delay(0);
value3 = digitalRead(prox3);
if (beforeState3 = value3 && value3 == 0)
{
counter3++;

}

if (value3 == 0)
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beforeState3 = 1;

}

lcd.setCursor(4,2);

-------
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Atmel 8-bit Microcontroller with 4/8/16/32KBytes In-
System Programmable Flash

ATmegad8A; ATmega48PA; ATmega88A; ATmega88PA;
ATmegal68A; ATmega168PA; ATmega328; ATmega328P

Features

* High Performance, Low Power Atmel®AVR®B-Bit Microcontiolter Family
* Advanced RISC Architecture
= 131 Powertul Instructions - Most Single Clock Cycle Execution
= 32 x 8 General Purpose Working Registers
- Fully Statie Operation
= Up to 20 MIPS Throughput at 20MHz
= On-chip 2<cycie Multiplier
* High Endurance Non-volatlle Memory Segments
= AfB/16/32KBytes of In-System Seff-Programmable Flash program memory
~ 256/512/512/1KBytes EEPROM
= 5121 K/1K/2KBytes Internal SRAM
- Write/Erase Cycles: 10,000 Flash/100,000 EEPROM
- Data retention: 20 years at 85°C/100 years at 25°C'")
- Optional Boot Code Section with Independent Lock Bits
In-System Programming by On-chip Boot Program
True Read-While-Write Operation
- Programming Lock for Software Security
* Atmel® QTouch® library support
~ Capacitive touch buttons, siiders and wheels
~ QTouch and QMatrix® acquisition
= Up 1o 64 sense channels
® Peripheral Features
- Two B-bit Timer/Counters with Separate Prescaler and Compare Mode

= One 16-bit Timer/Counter with Separate Prescaler, Compara Mode, and Capture Mode

— Real Time Counter with Separate Qsclllator

- Six PWM Channels

- 8-channel 10-bit ADC In TQFP and GFN/MLF package
Temperature Measurement

- 6-channel 10-bit ADC in PDIP Package
Temperature Measurement

= Programmable Serlal USAAT

— Master/Slave SP| Serial Interface

- Byte-orlented 2-wire Serlal Interface (Phillps I°C compatible)

- Programmable Watchdog Timer with Separate On-chip Osclllator

- On-<chip Analog Comparator

= Interrupt and Wake-up on Pin Change

* Speciai Microcontroller Features

~ Power-on Reset and Programmable Brown-out Detection

- Internal Calibrated Osclilator

~ External and internal Interrupt Sources

SUMMARY

= Six Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down, Standby, and Extended Standby

® 1O and Packages

= 23 Programmable I/O Lines

= 28-pin PDIP, 32-lead TQFP, 28-pad QFNMLF and 32-pad QFNMLF
* Operating Voltage:

- 18-85V
* Temperature Range:

= =40°C fo 85°C
® Speed Grade:

= 0-4MHz@1.8-5.5V,0 - 10MHz@2.7 - 5.5.V, 0 - 20MHz @ 4.5 - 5.5V
* Power Consumption at 1MHz, 1,8V, 25°C

~ Active Mode: 0.2mA

= Power-down Mode: 0.1pA

- Power-save Mode: 0.75pA (including 32kHz RTC)



1. Pin Configurations

Figure 1-1.

(PCINTEXTALYTOSCY) PBS ©
(PCINTZXTALZ TOSC2) PBT L

Pinout ATmega48A/PA/88A/PA/168A/PA/328/P
32 TQFP Top View
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28 PDIP
PONTIARESET) PCs Tt 2810 PCS (ADCABOLPCINTIY
(PCNTISRXD) PDO {2 27[ PCA (ADCASOAPCINTIZ)
(PCNTITTXD) PRI ]S 26} PC3 (ADCIPCINTIT)
{PCNTIRNTG POZ T4 25§ PC2 (ADC2 PCINTIO)
(PCINTIR-OCZBNTY) PRI | § 241 PCY (ADCY PTINTS)
(PCNT20XCKTD) PD4 7| 8 2311 PCO (ADCOPCINTS)
vecd]? 2}1aND
aND |8 21| aRer
(PCNTEXTALITOSCY) PBE L] 9 20]7 avce
{PCNTPXTALZ TOSC2) PB7 T 10 191 PBS GOXPCNTS)
{PCINT21.0C08T1) POS (] 11 18} PBA QUISO PCINTS)
(PCINT22:0CEAAND) PDS ] 12 17} PBS (MOSIOCZAPCINTY)
(PCINTZ3ANT) PDT L] 18 1681 PB2 BEOCIRPCINTY)
(PCINTOCLKOACP 1) PBO [ 14 1511 PBI (OCTAPCINTY)

Table 1-1. _32UFBGA - Pinout ATmega48A/48PA/SBA/BEPA/168A/168PA
1 2 3 4 5 3
A PD2 PD1 PC2 PC1
B | Pp3 PD4 PC3 PCO
c GND GND ADC7 GND
D VDD VDD AREF ADC6
E PB6 PD8 AVOD PBS
F P87 PD5 PD7 PB1 PB3 PB4
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Pin Descriptions

vce
Digital supply voltage.

GND
Ground.

Port B (PB7:0) XTAL1/XTAL2/TOSC1/TOSC2
Port B is an 8-bit bi-directional /O port with internal pull-up resistors (selected for each bit). The Port B output buf-
fers have symmetrical drive characteristics with both high sink and source capability. As inputs, Port B pins that are
externally pulled low will source current if the pull-up resistors are activated, The Port B pins are tri-stated when a
reset condition becomes active, even if the clock is not running.

Depending on the clock selection fuse settings, PB6 can be used as input to the inverting Oscillator amplifier and
input to the intemnal clock operating circuit.

Depending on the clock selection fuse settings, PB7 can be used as output from the inverting Oscillator amplifier.

If the Internal Calibrated RC Oscillator is used as chip clock source, PB7...6 is used as TOSC2...1 input for the
Asynchronous Timer/Counter2 if the AS2 bit in ASSR is set.

The various special features of Port B are elaborated in "Alternate Functions of Port B" on page 83 and "System
Clock and Clock Opticns” on page 26.

Port C (PC5;0)
Port C is a 7-bit bi-directional O port with internal pull-up resistors (selected for each bit). The PC5...0 output buf-
fers have symmetrical drive characteristics with both high sink and source capability. As inputs, Port C pins that are
externally pulled low will source current if the puil-up resistors are activated. The Port C pins are tri-stated when a
reset condition becomes active, even if the clock is not running.

PC6/RESET
Ifthe RSTDISBL Fuse is programmed, PC6 is used as an /O pin. Note that the electrical characteristics of PC6 dif-
fer from those of the other pins of Port C.

It the RSTDISBL Fuse is unprogrammed, PCE is used as a Reset input. A fow level on this pin for longer than the
minimum pulse length will generate a Reset, even if the clock is not running. The minimum pulse length is given in
Table 29-12 on page 310. Shorter pulses are not guaranteed to generate a Reset.

The various special features of Port C are elaborated in *Alternate Functions of Port C' on page 86.

Port D (PD7:0)
Port D is an 8-bit bi-directional VO port with internal pull-up resistors (selected for each bit). The Port D output buf-
fers have symmetrical drive characteristics with both high sink and source capability. As inputs, Port D pins that are
externally pulled low will source current if the pull-up resistors are activated. The Port D pins are tri-stated when a
reset condition becomes active, even if the clock is not running.

The various special features of Port D are elaborated in "Alternate Fungtions of Port D" on page 89.

AVge
AV is the supply voltage pin for the A/D Converter, PC3:0, and ADC7:6. It should be externally connected to Vee:
even if the ADC is not used. If the ADC is used, it should be connected to V. through a low-pass filter. Note that
PCE...4 use digital supply voltage, V¢e.

AREF
AREF is the analog reference pin for the A/D Converter.

ADC?7:6 (TQFP and QFN/MLF Package Only)
Inthe TQFP and QFN/MLF package, ADC7:6 serve as analog inputs to the A/D converter. These pins are powered
from the analog supply and serve as 10-bit ADC channels.
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2. Overview

The ATmegad8A/PA/8BA/PA/168A/PA/328/F is a low-power CMOS 8-bit microcontroller based on the AVR
enhanced RISC architecture. By executing powerful instructions in a single clock cycle, the
ATmega48A/PA/BBA/PA/168A/PA/328/P achieves throughputs approaching 1 MIPS per MHz allowing the system
designer to optimize power consumption versus processing speed.

2.1  Block Diagram

Figure 2-1.  Block Diagram
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The AVR core combines a rich instruction set with 32 general purpose working registers, All the 32 registers are
directly connected to the Arithmetic Logic Unit (ALU), allowing two independent registers to be accessed in one
single instruction executed in one clock cycle. The resulting architecture is more code efficient while achieving
throughputs up to ten times faster than conventional CISC microcontrollers.
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Household Electrical Appliances , Laminator, Auto Control

Application | B

Machine , Spotiight and etc. 7
O Mu#_’_ﬁé;t;l; e 1 |
Insulation resistance | DC 500V 100MQ e .
Insulation strength | AC1500V, 50Hz/min(220V motor)
__Insulation class | _E(1057)/B(1307C) ]
| Envirooment el _an_u_p;%o_mmn [Humidity: <85 | |
Certification - C€ vous g
Specification :
"l output |_ Tor i) " Inpe |
Outpl‘" @M '_E.'!L._...:_..).._.i Cumt Frmue“‘:y IW Noise :
Model speed S1 S2 2 | (VAC) &) (Hz) Power (@8) | Rotation
(rpm) | continuous | 15 minutes | 5 minutes | ' : (W)
S601-12-4.6/ 46 | 12/10.44 | 14/12.18 |16/13.92. j
§601-05-10 101 5514:82 | 65/566 |7.5/6.53 g
56010445 15~ 35/3 | 43/374 |50/4.35 [ ek cw.cow
| |
8501-0320ﬁ 20. | 28/243 1.32/278 [3.7/8.22: 10 <0.084 | 50/6OHZ & <40:‘
S601-02-30 30| 2/1.74 | 22/101 (25/218 ,\pvusiisl mevevens cwWicowW
$601-01-50, 50 1.2!1.94 13/1.13 1.5/1,31; 220 <0042 | (Free)
$601-0160| 60 | 1/087 | 1.1/096 |12/1.04. e
S601:01-90 90 | 064052 | 07/06 | 08/0.7 . E
Note: CAbove datas are from motors under 50Hz. If under 60Hz, Speed’1.2 |, Jorquel1.2
Other spoaed and lorque needed, please contact our sale department
: . Mechanical Dlhwnsions '
L N o SLPIAVI LOLLE G G RATLIL -~ &4 {
|
L9501 © 310 |
A%
-
ry
L5 bs
o
o = i =]
: [ & IRERREII, | 1 <] o~
50
10.0
4 150 |
L

s
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Dimensional Drawing 16 Character x 4 Lines
870
23 820 25 o
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Dimension tslerance. +/-0.3mm
Features i | AN Block Diagram
Character Format .. ..5x7 Dots with Cursor
Bagkight..._........ 0 <., oo wvimeennnEL Optional
Options.... TN/Gray STN/Yellow STN, 12 o'Clock/6 o'Clock View = 7 (P
Normal/Extended Temperature DO- D7 I o o
NormaliNegative Displays e od &
‘ ’ ‘ R.’i CONTROLER m’ LCD PANEL 7
Physical Data Vi i b HD&ATE0 L/—
Module Size........... ...87.0W x 60.0H x 10.0T mm v & ™ j—Tw 7
Viewing Area Size. .B1.8Wx 25.2H mm Voo, S gl x
o r A IRt Gt 5 e Vss DRIVER
Absolute Maximum Ratings
PARAMETER SYMBOL | MIN | MAX | UNIT
‘SUPFLY VOLTAGE T 70 v Pin Connections g i :
SUPPLY VOLTAGE FOR LCD Voo Ve 0 135 Y PINNO. | SYMBOL | LEVEL FUNCTION
INPUT VOLTAGE Vi Vg Voo v 1 Vg o
OPERATING TEMPERATURE 2 ) 50 c 2 Voo 5V S
STORAGE TEMPERATURE Toic 20 70 < 3 % : 4
a [ HL H Dato input
L: Instruction data input
Electrical Characteristics (VDD=5.0:0.28V 25°C) 2 > | o
PARAMETER SYM | CONDITION | MIN | T¥P [ MAX | UNIT b E HHL | Enabie signal
NPUTHGHVOUAGE |V |- 22 P : - i
INPLT LOW VOLTAGE Vi 06 |V : g; ::
CURTHGHVOLTAGE | Voy | ly=02mA | 2.4 o 1 = =3 =
OUTATLOWVOUAGE |V |lg=12mA [~ |- |04 |V ™ T A Dota bus
POWER SUPPLY CLRRENT | kg | Vop= 5.0V 10 |22 [mA 3 oe L
POWER SUPRLY FOR LCD VooV, | TA=25°C 43 |- 47 |V 13 (=] HL
DRIVE METHOD 1416 Duly 14 D7 HL






