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ABSTRACT

This thesis presents about intrusion alert system design using piezoelectric

sensor. That use the piezoelectric effect, get electric signal when get vibration. After

that, take electric signal to signal conditioning for appropriate value. Appropriate value

of electric signal send to microcontroller
system provide more security for the door

motion detecting and controlling the video

for set alert conditions. The use of RFID
access. In addition motion sensor is used

camera switch.
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o mnoav 10 Wudhdedysyiuan D[22..29] dwiudeusetuuadn 1/O vas ETT
Fvvauanina LCD laglesiuiu 10PIN LCD wse ET-CONV SPI TO LCD



D22 D D D23
D24 D D D25
D26 |:| D D27
D28 |:] D D29

+V/CC D |:| GND

10PIN(D22..D29)

i
 Cae |

31.11"1 2.11 daredtygnan DI22..29] dwsudeuseiuvein 110

2.2.2 auauUANIumAlinvaIvasa Microcontroller ju ET-EASY-MEGA1280
(Duino Mega)

o 14 ATMEGA1280 18u MCU Uses1ues$a Run A21ud 16MHz 910 Crystal
Oscillator

e 128KByte Flash (anuld 4KByte @15U Bootloader) / 8KByte SRAM / d4KByte
EEPROM

e  5935UNINAIIUSLNTUAIENIYT C++ 983 Arduino MULUY Arduino Mega 161
100%

e 14 USB Bridge va4 FTDI tua3s FT232RL wiau Over Current Protection @3y
- d - 4 & v s st v
Annodpans uaz Download Code nABNAIADSIUDIA NWiDY Jumper dmsuysulynu
vasadunis Program Bootloader 1iiu MCU a1awesa USB luvasalaias Tneludaaly
=
1As0alusunsu AVRISP 91nan8uen

e 5835UMslTUnY External Supply Makuy AC uay DC wunm 7-20V lnedenly
2 1 o o =
Regulate Wuu Switching vu1a 1A (LM2575-5V) antgwisasanuisudiadinslanssud
geqannsaldunasdngainnesa USB lalunsaldnsrualsiiu 500mA Tasiinsasiden
1 1 o Qlen s dy as A J wd 1 ' 3
unaI1eenluld® lagasdnnisldinidesain USB laudalulld Wisiin1ssaunasdieain
ABUBNIUDIA

e iii2 Header 10Pin IDE w91 8 Un Digital IO (D22...D29) dm¥uidousiafiu LCD
W30U3A /0 wuuseY veediiniuauazainlunisidau
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e UIATDY PCB UasALAYAILUUSL Pin Connector #1399 AS3AUNU Arduino Mega
vaviue vildanunsairludedsldausiuiuuese Shield wuusigg Adnsuanvuu Yy
saufuuUesh Arduino Mega loviavua laguasaiivuia PCB Size 5.3cm x 10.2cm

e 54 Pin Digital /O Tasil 14Pin anansalusunsumiiidu Pwm 1s
® 16 Pin Analog Input (ADC vu1a 10 Ua 16 989)

® 4 UART (Hardware Serial Port) wuu TTL Logic

223 auauURvaIdY I vaUaTa ET-EASY-MEGA1280 (Duino
Mega)

e RESET# (Judyaiau Input Logic Reset va3 MCU oty Logic Low auvinlw
McU agluanngTidailaidiu Logic High 92vihl% MCU egluaniiazyirnuniuund lae
dtyeyred RESETH 5&]3Qﬂﬂ?UF}M%’Iﬂ 2 Uas An9n a3t RESET nisluvese wazandygyu
DTR %84 FT232RL fiin1siden Enable Jumper 483 Auto Reset 91n DTR 1ifgu 2.12

§ Enable DTR §§ 3 Disable DTR Sl
g Auto Reset ', Auto Reset | >

i b |-

P SW RESET

E‘Uﬁ 2.12 n15 Enable / Disable DTR Auto Reset way @3nt Reset

o +3v3 [Juunassislnuuin +3.3V fildas9597n Resulate nreluvas FT232RL
a1un3nie nsvualdigean 50mA Judledpsnisthunasine +3.3v dluldnuduumdsine
Iiugunsaidneg desseinsziadesnisinszuavedlnandas drlvaniinisianseuaun
50mA 819¥1 FT232RL iinanudevigla

e +VIN ({Wulw DC #5un197n Jack VIN (External Supply) wsieinuns Rectifier way
Filter 1y DC wihilvunausssuedsmusuinauwssnunteulviuuasanie Jack VIN

o +5V [Wugasaunasinglnvesveineenluldau Sanvnundsinie 2 undsde
91NNB3H USB wawan External Supply Bansuvasinglivesnain External Supply H1u
N9 Jack VIN Unad978 +5V 4azu131n Switching Regulate (LM2575-5V) @u150918n5eua
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Wgeandia 14 wadlduvdsdrninwedn USB undsing +5v Sazananwain USB lnsnss
Tngaziiiing Poly wuuwin 500mA detlasfunisienssuaiuitedsafuanudsnioes
wodm USB Tnsazdnenszualdgegaliiiu 500mA Susgiugmant@lunissionssuaues
oM USB warn1s Configure ATLAAY FT232RL A

e A0-A15 \Hundiyeyru Analog Input wuu ADC flwuiaaaiuasiden 10 On &
16Pin @111303UMsU Analog Input 1¢f 0-5 VDC

e D0-D53 (Juvrdmyryrau Digital Input/Output wuy TTL fiviavua 54Pin @1w7sa
Tdvimtiidu Input wie Output unsiwmuanlusunsy Taefiung Pin aansafivus
wihildnuduilafduiimeneg Wandulasn

o DO-D1 gnavulilivimiiidunesndearseynsu RS232 (UARTO) Tnglsiviy
m3ideusiaiu USB Bridge wed FT232RL Wield Upload Code Ivifuueain wardiannsold
naresasedeansiudifeyasenittuasanuneuiames PC ldfe

o D2-D13 aunsalusunsumtiidu PWM s 8 U 3 14Pin 16
D14 annsalusunsumiidu Tx3 dwmivdsoyaves UART3 1
D15 awnsalusunsumiiidu RX3 dwiudeyalvitu UART3 1¢
D16 annsalusunsumiiidu TX2 dwivdsdoyauas UART2 1
D17 anunsalusunsumihidu Rx2 dmiuiuteyalviiu UART2 la
D18 anunsalusunsumtiidu Tx1 dwivdsoyaves UARTL 1a
D19 anwnsalusunsumtiiiidu RX1 dwiiuiudeyaliiiu UART1 18
D20 ansalusunsuwi Ty SDA 981 12C Bus dwdulddeansiv 12¢ 16
D21 ansalusunsumiiiidu SCL 983 12C Bus dwdulddeansiv 12¢ 1&

o AREF Wudtyeyes Analog Reference 1nnisuaniisieamstlaulsiiu Mcu
Famuuniuds ATMEGA1280 anansalusunsuliidenldusssiugnadannmelulfoguds Tne
anunsaidanidu 1.1V w3e 2.56V nia AVCC(+5V) laslidnludeatouusiiudiedaann
aeusnlifuueindn uidrdesnisuseiudradeiifimuuansisiniinannuiudafaunse
Houduusadugedaainasusnsumen AREF didnluiesldsywing 0-5 v

(i T o S o el 0 s o bt o Rl fgel

=

- e < =i
2.3 sruuusranludifsisaauA1uaIng (RFID System)

RFID #8311191nA131 “Radio Frequency Identification”  1uszuudianizonlusia

'
. at

Auto- ID wuulsany (Wireless) nimaalasuauiisulutagtu saduismssyyiendnualing

wsamyanalagldnauauiing
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23.1 8IAUTENBUVITZUY RFID
TumeufiRszuuensienled Usznaulumessdusznauman 2 diu fe
2.3.1.1 Tags w3® Transponders

O e | = ¢ 8
wiin (Tag) WuiSendndeniaimsruaveunes (Transponder) 1191NA19
nsualinmes (Transmitter) nanduA1INsaUauLAes (Responder) tulad f1azulalinsa
&5 ° - ) & v o o | ae W
mIuAW uinfasimtnddyyruviedeyantufinegluwinnevausslundigiuteya
= ' TR v Y )
msdearsseninauwinuasiiguteyassifunuulianeiiuveinia aneluuinasyusenauly
B ey o @ o < - - ol ' Y
ABYUA1ININIU (Semiconductor Chip) FTBNADDENUAILDINTA
wine1adzusslavaswuuivegiunsialuldenu Tnsensiizusraviieutng
a Y o o va - a a o v va v oa &
wsantunsignunly wiaidnvunldduassnaiies 10 fadwes Wil llafwlsded
=l o s 2 = =l ] s e as A s o
TunsahilUdlusuladnd wiseradivuelngundmivuinilifaduiniosdnsomeyinis
| ° a Yo a v v v a W al ) -l a o
vuds wineradrlufalidtudualuiruarvdnmluiiedesdualue lasaziinnsinns
s 1 vV v -J o at
aeomAvasiIuteyaruninglinswsyanieaniiievitnisnsiaduuluy
a g a =1 =i ] o ot [~ i 8/ ] =l =l v
Funegluwnnaziinursanuideeraduwuueulaegiuied (ROM) niens
unuTey (RAM) Mellduagivanuaeimsiumsidnu lneundmireaudiuuy ROM ag
[ 2 = W ) ) (RO 1) Aaa a1 v a o
Tinudeyansriunsinwvanudasndie Wudeyavesyaraniiansiudreenluudinuiil
< = we = v g W o U o a2 a1
NsAUANMIDTYULURUANTS Tuvaen RAM aeldiivdayatansniluseninwinuagiieu
deyaviinsAnnedoarsiu wenaintie1aiinisdimiteaiudiwuy EEPROM nlelunsi
2 Py i o 2 ° - as 18 vl
fosnsiiutayaluszwiniuwinuasdisudeyaviinisdeds uazdoyadnsagiiaylaidl
nasuindhdeulviunuin

dusanvsrtinvasunnaanidu 2 viinAe

- ; T o o
1. unnvilaudnfin (Active Tag) uinwiniariluumnasagniely elou
w v & o a & P [ & o a v =
naaulnh lunnyiaulasuni %mmmmmmmxwawaz&aaﬂmmn‘uummm wagn1sn
23 k%4 :n‘d - L4 - v = = 1 24 L] L A A -J
sodlduunmeiTaihliunnedaudniiniiongmsldnudianueiyuewunnes Wenunnes
& v o < - ' o v WMoY o -l - Py & o '
puanaeuiuinlunsliauisadnavunleluile wsivinaziinnsdia (Seal) Avunndaly
- w ' o Ve o
AunsaAsununineile aglsimudannsesenuuuiasvesuinliiunsrualvdes A

L
il

p19ardiengnslduuuivdul wineliaudniiniasiiiddigeuazszsznisivdoyalna
niwinaiiawiadn uenaniifwihnuluuinuiidyyiusuniulds

<

2. uinwflawa@w (Passive Tag) arhifluunmeiognielu wiszielay
@ o o - o o o b ok @ v o oq v d o
prfenduulniiiannsmilenheduuiminiwiaindisudeya Javibiuineie
wia@niiminuanduwinedeudniin s1a1gnnin wazilongnisldaulidne uideduife
syoznsiudaayalng uavdguteyasvaesiniuligs venvniuineianadvinss
ﬂl o & ‘hl L Aq s 1 1 3 | }

Ugmuiishluldanludanadeunidygrawimvininisuniugdnde uwideldieuly
BasnAuazergnsldeuiiiuineiavwadniiduiidensnnin
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2.3.1.2 Reader %39 Interrogator

wihfiddiyvesnsuteya (Reader w3 Interrogator) ﬁﬁam‘a%’uﬁayaﬁﬁa
WAINUAN WaWNIATINEBUANNEANaIAveIleYa nansateya uandideyanuiing
nszurumsaely uananiifeuteyaiiddesfinuannsalunistesiunseiudeyadn
wiu Tunsaliuiingnoneisedluvinuaunuuivanivihiids wieyaasretu viseglusvey
mssuds foraviliieudeavhnsiurdesudeyaninuiindregidosq ludugn

Fedussutoyaiifsoiszuulosiumgnisaituiiiduniaszuy "Hands
Down Polling' lnefaeudeya sxdsliiusinnganisdstoyalunsdifinmmmissifing1n vie
p1afiviensdlifiuinvarsuiinegluuinuauuwimanlniwisufuvdefidonin "Batch
Reading" é‘hdﬁu‘ﬁaa&amiﬁm"mmminﬁﬂz%‘mﬁﬁumidmuﬁnﬁaaﬁ'ﬂﬁ

23.2  sswzmsivdatayauazitdeds

seueMsivdstesaluseuy RFID Buagivladudrdnsineg Ae idvdsvesiey
o o ar 1 2 [
Yoya (Reader/Interrogator Power) Na@dvaduvin (Tag Power) Lagan wuwiInasu dunis
as 1 ;7 as o s 1 d 1 lJ 1
PBNLUUAIBINAYRIMBUTDYA wu"Jummwumaﬂumxgﬂiwuaaﬂaw.mmﬁniﬂﬁwLLN
N5¥97890NU1INAWDINA ﬁaﬁuszaznw%’uﬁqﬁaga maﬁmﬁuaqﬁuquwaqnﬁ%'vﬁa
1 Qs ] 8 ¥ 1 Qs QyJ vﬂv s 1] d 1 o a
'ssmﬂmﬁmmzmmwauuamaL'ziuﬂ'u mﬁwaqmgﬂ‘nmamauuumﬁﬂ‘lwﬁw‘ﬂumﬂiy
v a i ) o o
Audresrduiman Wi TnemiluazanasniuseeemalasiUsuniuniuseeEnia
o L v d =i 2 o d‘ (] n‘ 1
gNAAIEDY UALUUNANINLINGRUTIDNTINTAEoUNAUTBIAdULvAnTWH 19 INE 9s99
LY [} o L 4 2/ J 1 ] s
soum wu lave Aoravilvrnuduvesrduwsivaninihanasetiesias Tneerawdsunu
s o s A € 1 du =i 1 "l L , " IJ ¥ v
AUTTHENINUNNIEE USINHNITaLEULLIITENIN "Multi-path Attenuation Fevzdnaln
ae . A & - w & & - =i PO
srEENITTUAITDYARURY vlsau,unwwaﬂ':wmu’luaﬁmﬂﬁawﬁma'(,uniﬁﬁmmmaqe‘] Aavy
n15u1szuL RFID WgunmsiinisAiadsan inuinaay insigasiinansesnuiusseenis
&y - & v pu s v oa w P
Judaoya waznereudnnssruuliingdnasinlane Feeraibiiianisazvisuvesndu
] a v
walianlwila
o e | & o i as s  as 1 £ -‘.’: a ao w ao - - s
Masdsvaauinizdsnduindineiutoyaiu lnelussiimamaiuindieiisuiv
o s 1 s L as :’l s s ¥ 1 v J d
iasdaves mentaya dnuauhilunmsemsiudygruvesisudeyatiludnqaniiad
ADINAITUN
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P a P ' a v
A1579% 3.1 ANudvesRAUNIVElUEUAINEA1NY YBISEUL RFID waznisleau

g1umd AMANYE msldau
g1upuRd 100-500 kHz b seozmsiudsdeyalnd b Access Control
powfumsgudldoy b duyulige b uVNIUUAERI
ilUAe 125 kHz L Anusaluniseudeyam b SEUUAIARIAUAN

nkL ' o e o ' o 0
b A luguiildununsvangyilan b S08UA

gumuiinas 10-15 MHz b sevayn1sdeansseminaeiessuiu b Access Control
powfmsguildon paseglutisuszainm 5 - 15 lwufiwask aunsanida
viluAe 13.56 MHz L anuialuntsenudeyatunan | Unssalaoans

L wiluguiduiunsuarsdialan

i - s ) o oo €
E1uANDEY 850-950 MHz | szpznisiudstoyalna (szogne | numenuladadind

2.4-5.8 GHz 519NN3T 2 LUAS) e SEUULAUAINIUNIG

d Ll v QU a v
pwfiesguitldon b asudalunseudoyage o FEUUAIATIAUAT
WaluAe 2.45 GHz e SIALNG

o o &
233 wann1suLUasRuYasEuY RFID

1. fendoyasrUdesaduwimaninihesninnasana wazassnsaduindiuiin
Wanegluuinuaumwimaniniwvisli viesndovilsifenisresasiaduiniinisuegian
Syaaidatuniol

2. defiuiiniduneglurinuauuwimdnih winegl@Fundanulnihiiingin
nawmienihvesmauwimdniwiieliuiinSuvienu uavsvdstayalumiromnudaiiiiu
msueguanfunduNIMELdIRBNITMsEBa N ATiog e Tuwiin

3. ARuNMEIgNdteanININWinasAansiAsullasueuUage, mnud vieva
?Tuaaiﬁ’uﬁ%mmaqy,am (Mswandygy)

LY, ] (7 ) P d ) [0 2
4. MIDUVBYAILATINIUANINWABULUADIAGUNINELUAIRRNUNTUTOLE Uan
o s d o v v ]
yinnseeaswaenteyaluldnusoly

< —Data=r> Contactl
RFID Reader < =Clock=> data carries =
<>Energy. transponder
Coupling element
G = | fopreten
I = !

ing
(Coil, microwave antenna)
A Ad 1 c‘ 1 Qs
31]7! 2.13 N158DA155¥WINUATDIDTUAY Tags
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24  @WURIASIIUANUAFRULNN

filoens luduiwuiees PIR (Passive Infrared Receiver) Ao gunsaliguivasnsiady
adufEBuNsusavdef dn s euTiuns penndsiiFin luidarauviednifitinisindoulm
HugUnIaiTINAs (aud) unda Pyro Electric Wasundsnuiouainsddunssaiu
penINIINTMEvewyud (Miuvdsanuieudun) wasiouiisuiuiumdsliidundsay
i wivSnavesiiddunsisaiondntes udiloors-ludusuwesianusansadusd
dulsusauaranmaiile

- ) <
JUN 2.14 #leeans-luduiwuiges

\/
e BN,

i
Movement

< o < o
JU# 2.15 mevinuvesiiloans-luduiwuiges

Fresnel Lens
IR Filler

v

Infrared

:‘ !‘: 13 @ [ ) &
JUN 2.16 Tumeumainnwedasiaianeluimiileoti-luduivuees
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oo w o
2.4.1 drudsznauiidrAgyvesiilonts-lutuiues

§ o w v a - o X a
1. taud dmiuldsuuadunsise avaunieliianunedluvinadvuie
(Detection Zone) Tunsnsradumisadaulm
¢ o @ as o w ala <4 s
2. 19U eSUUMUUaINENIUANTEUIINTIFDUNT LI W nTudtysyrunialni

2.4.2 yaideusadmiunsldnuvasivlears-Tuduisuives

o A (+) dwmsudsliBoauwsasiy +3.3 89 +5 lan
e 1WA (OUT) dwmsusaniuudunnveslulasneulnsaaes
e 9715174 () dmsudeansnin 0 Than

2.4.3 gruantadmiumsldanuvesiloans-lutuiguiwes

o Tglulidus +3 fa +5 liad deansnszualuiiuinnia 3 dadueud
@ - A
ausaesIvsuaueasulmlnlusseeliinu 10 wes
W W - v '
Fadilun1sesiaduanuedaulng 55 aamianuuaszuru ludiuuu/ans way
8/
o HFynouowine 1 Un
ot o [} = - A’ ﬂj 1
o pumgiilunmsvinueglugas 0 fis 50 ssmwaldea (I4luiuisy)
: 73 = v - - =l 1 :
o ldnarlumsiFeuianmwindeu 10 83 60 Juri lugranarlinaseilanuns
A w o & alal ) =1 v o T I )
wwaputpeNgaluiuininisnsadu weliansavinldetisgnees
d a P ) ¢ o 8 Wi Co: k) ’ -
o ailmnumdaulmlusrereaslutueugesazvinlvaneuwesivasuly @y e
= =Y 1 v I'J L2 1 ﬂJ A v t 2 QIJ 1
finuduinumiludusuees Andugesszwdould wavdsauvgaduniluduisuees fl
L4 ) d' 1= A :_', e 1 A s 1 -l s 1
wutwairliiinsasuuvaunsglidiiniiadouln axiuisliineaduirdiorlsdeeg
et ludueueasusoly
® JUIA 32.2 UadNT x 24.3 Jadns x 25.4 Taawns (M x 817 x GR)

25  msdedygyrnudoua

- ) 5 ey W ' a a |
IUﬂﬂiﬂaﬂ’]iﬁagﬂLtU‘Ua‘L‘lﬂﬁu (Seraal Transmissmn) ’Uauﬂﬁgﬂﬂﬁﬂﬂﬂu']ﬂﬂﬁUm IEUIN
1 ar 1 1] v dvv U o A
'ﬂﬂﬂiLLa%ﬂﬂiU '\]3Eﬁu’)']ﬂ'ﬁﬂ\'}‘ﬂE]ﬂ;}.!ﬁtLUUU“U']ﬂT]LLUU'UUWU AIANANNNITARANG LLU'U’E)L!F]'SN

-

Aoamsiiissteaismiaasiiissgider mnusilunisdsioyausyana 300-1,200 Unsie

= -4

1 I A 1 o as 1 d
U m'l*ﬁ’ma'luaaﬂmagﬂmw.‘uuwwuawiumsmswsmﬂna‘] Tasangdialisyuuns

doms nulnsdwilildnueguddensniiunsussndanitfiesinisindedearsiias 8 dos
ﬂd ' L2 ] 1

iWanIsenglauteayanuuruIupg1aLLuey

msdtayauuuaynsy deyavinyadsazgnivdsuliiueynsudeneundiresness

-l

] =i - o s 4 ar L d‘ b od q' ] - - v
deeonfiazlnludigeiu u figafuavdesdinalnlunisiveudeyaiidaiiiazin 1y

e -
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i - a @ a @ v v o = o a v
dyoyruuuuruiuiiaaianed tude Un 1 asivadeyadun 1 wed nisnagyilvinisudas
Y a v Y oY e v oo -l o )
dygruaineynsy fazdaldasdmeduudnlussdasdinalnivunzau iedesiunis
Annwaralunisiu Jufnnalnitdearsdeyauvieenidudn 2 wuufe wuudalasila

(Synchronous) Wazwuuezdslasia (Asynchronous)

- = Y2
wagwe moun sant] waun waguw mamutuaunsy

gunTaifu

<
JUN 2.17 ﬂ'ﬁﬁams%'m&auwaqﬂsu

2.5.1 nssdeansuuvezdslad (Asynchronous Transmission)

o v w

nsdstayauvverdslasda Wunisdefoyaindfunazdddlideslddyyrauiiing
= ar 1 do W < ar ' P L o
Wiy witeyaniudesgnuuaniusuuuunldnnasiulineu esnlineslddyyiu

v 0§ Vv ' 1o - v | v W & Y@ o v
winuigfuiigiuliansamenisallddndielaaeiideyadunlv danluddddududos
wdagFulimauingdnisdeyamnilasnisiiudafiawdundnnilia w1lineumirin
o - e ! o v ava 4 9 vy & w =
doya 15undn UnEu (Start Bit) Inevialuidnlddn 0 uazielilFunsuyadugauestoya 39
& a: - =y J - = ' = . s Ve &’ o | T
ApstimsiuUnfiiaudnuisln Gondt dnau (Stop Bit) dinldln 1 uenaniudinisdstoya
wiavngudplidosintsewinngy lagtderissewinlusienldisuaeslvidesdygiuine vie
& ' [ ol o ! : [ 4 = o Ve =

onaldnguuesdniiaunidnavild juseluiuaninisdadeyauvverdalasda itnsudy
Un 0 Inauidutn 1 warbidesiumilifinisdsfoya (areing)

= | - a =l < 1 271 ] -

dafvasmsdstayanuusrdslasda il 2 Usznishe alddnegnuariivsz@nsniw nis
L & o a ol v kol @ i @ @ ] 1 = 3 1
detayauvulanhluldlumsdoansidesmisldruiligedn fegritu msfindosening

- a € - E o a d
w3eIRBuRIARIAUIATEIUA1EMIY (Terminal) Nlassssurifuallunisdsaisuuy
= o Y & aa v @ e | = = ¥ 4

axdalastia nsegldasiiudiiar 1 Mdnwsanieieslareneludunissnouiiames Sabil
v % a 1
sosldmnudigelunsinsedoans
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Lﬂql’ﬁﬂ m%a

o
‘lJ'Vl 2.18 ﬂ?ﬁﬁﬂﬁﬁu‘ﬂﬁuﬁuUUﬂ”‘dﬂﬂUﬂ

252 miaamﬂwui‘iﬂﬂﬁﬂ (Synchronous Transmission)

nsdedoyauuudslasta Wunsdade 0 way 1 fideidestululaglifnisuduen
fiudpsmeninvanioanunidulud viedudmdnesies

nsdstayauuudelasda davinisdslnfiadeiuenng dgdsnesnisudariengy
Toyafidinguin 0 v3e 1 iouansaniuzine uadlednmniefu fFuarivdniuinuddu
nauvesdalrivludni 8 da

nsdstayanvudslaniaiivszdniamginiuuuerdalasifauin wagyinliinagly
arannsnussasdoarsidifouiivun defvesnisdsoyauuuddesiadio amiiluns
dedioyn Madmselifiinfimwmiagesinailildgmillfidedsdiu Suildanuiivenis
dadayauuudalasdasaniuuvesdlasia ﬁdangﬁﬁaﬁmsﬁﬂﬂh’f&mﬁﬁmmsmmL%’Jga
1ty msdstayaszuinniasnouiames

a1 101100(101001111001|1|} %

fndinuadl 3 ; Fdnwadl 2 | gadmeatl 1

=
‘lJ‘VI 2.19 m'smmwaual.wwﬂﬂua

firmenisinsedeanstoyauvsnusUuuunisiu-de 16 3 wuude

1. foasmiude (simplex) dayadsldvnudsnviniu visadsiidondn nsds
s (Unidirectional Data Bus) 19y nsdedayaluduaiasfiunt n1snsgaioidssves
anifing \Wudu

2. #oansa0en19A398As1 (Half Duplex) 1ufimnianisdeansteyauvudidoya
annsndanduiuld 2 fiamns udrliaunsadewiouiuld Tnodosudatudinisaziianie
Wity i Ingdoansvouine Wusu

3. foasaaaniniugnsn (Full Duplex) (Hufinmsnisdeanstayaunuuiidoya
annsadaniong Ml 2 e lunadeatu wu szuulnsdm
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N138aNLLUU

e ATNIAUNTTVINNILUDITZUY

sruuudnfieunisyninuseglaeldisueeiiloledidnnin awsaudsdulsenou
vasmeieundnasnidu 5 daw il

dunsnsIRIuNITYNIN
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1. Wamiharalusunsy Arduino fagui n.1

Help
Bum New folder ] 1D sketch_mar2Ba | Arduino 16.1
[Fie Ede Sketch Tools Help
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& drivers
# examples skeich_mar28a
L hardware |

setup() ( -l

& java
& lib
ki libranes }
ik reference
& tools

2 arduino
@ | arduino.Mj 1)
€3 arduine_debug |
@ | arduino_debug.¥j 1
%] libusb0.dll

% msvepl00.dil
%) msverl00.dil
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Installing device driver software *
Click here for status.

Installing device driver software
USB Serial Port ) Searching Windows Update...

Obtaining device driver software from Windows Update might take a while.
Skip obtaining driver scftware from Windows Update

Installing device driver software

USB Serial Port (s Installing driver software...
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USB Serial Port (COM®) installed

USB Serial Port (COM6) « Ready to use

Auto Format

Archive Sketch

Fix Encoding & Reload

Serial Monitor Ctrl+Shift+M

Arduino AVR Boards

-

; Board
i Processor Arduino Yin
| Port Arduino Uno \
; Arduino Duemilanove or Diecimila
| Programmer ' [
| Arduino Nano |

Burn Bootloader [ |

- - @ Arduino Mega or Mega 2560

| Arduino Mega ADK
Arduino Lecnardo

Arduine Micro

Arduino Esplora

Aod. e ML

P &Ly |
JUM n.6 msmalusunsuludiuves Tool

- ¢ o P ' ' = £ o ¢ 5 o
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sketch_mar30a | 4
[ Fle Edit Sketch (Tools) Help

Auto Format Ctrl+T

‘ Archive Sketch

sketch_mar3o Fix Encoding & Reload :

Serial Monitor Ctrl+Shift+M |

|

Board 4l
Processor '1 bl
| . coms |
Programmer ' |
| | COM4 |
‘ Burn Bootloader { 1
‘ : i I3 i a ~ 4 COM5 |
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Edit Sketch Tools Help : To—

Upload

test03_23_1_58

i#include <SPI.h>
#include <RFID.h>

#define 5S_PIN 53
#define RST_PIN 8

RFID rfid(SS_PIN, RST_PIN):

t serNum0;
int serNuml;
t serNumZ;
1t serlum3;
t serNumd;
t relayPin = 30;
t relayPinZ = 31;
t relayPin3d = 32;
nt relayPind = 33;
t ledPinl = 11;

YA 1.

ATmega28560 (Mega 2560) on COMS
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ATANUIN U

Adan1sAnAslusunsy Arduino wazn1sAeAINTsldeI

1. N1sARAIlUSKNSY Arduino

1. antilvanlusunsy Arduino aniules http://arduino.cc/en/Main/Software

0.0

ARDUIND

Learning Forum  Support Blog

re (1DE) makes it easy 1o
card. Truns on

« Thean wiE
ased on Processing and 0thar open-

Mac OS X for java
Mac OS X for java

n be used with any Arduing board

= v & %
sun v.1 widulegaamuluanlusunsy Arduino

€l « - ¢ v .
2. LLE}ﬂlwﬁViﬂ']'JU‘Iwﬁﬂ aﬁiulﬂiwﬂﬁaiwaLﬂ@iﬂm@ﬂﬂqimﬂmﬂ

Name Date medified Type Size

T e -
Extract files...

Extract Here

Extract to arduino-1.6.1-windows\

Open with ’
Scan selected files with Avira

Restore previcus versions

B

Send to 4

Cut
Copy
Create shortcut

Delete
Rename

| Properties

- ¢
JU# .2 msuenivdaslulwanes
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Name Date modified Type Size

4 drivers 10/3/2558 14:18 File folder

§. examples 10/3/2558 14:18 File folder

i hardware 10/3/2558 14:18 File folder

L java 18/12/2557 6:26 File folder

% hb 10/3/2558 14:18 File folder

& libraries 10/3/2558 14:18 File folder

) reference 6/2/2558 21:16 File folder

i tools 10/3/2558 14:18 File folder
& arduino 10/3/2558 1418 Application 844 KB
& arduino. 4 10/3/2558 14:18 Configuration sett..  1KB
€ arduino_debug /3/2558 14:18 Application 383 KB
&  arduino_debug.M4) 0/3/2558 14:18 Configuration sett 1KB
%) libusb0.dll 10/3/2558 1418 Application extens... 43K8
{% msvecpl00.dil 10/3/2558 14:18 Application extens.., 412 KB
|%]| msverl00.dl 10/3/2558 14:18 Application extens 753 KB
|| revisions 10/3/2558 14:18 Text Document 60 KB

gﬂﬁ 4.3 IWdvealusunsy Arduino

a. anunsainlusunsulatas lnesuibaranilvd Arduino.exe wTUNUIRNIVDY
w l
Tsunsunagun v.4

Heip
Bumn New folder

Name

L drivers

| examples
. hardware Setmi (3E1

i

I sketch_mar28a
i

i java put your setug l# here, to run once
&

¥

b

¢ lib
i hbraries
reference
J tools

@ arduino
& | arduino.Mj
@ arduino_debug
& | arduino_debug.l4;
libusb0.dll
, msvepl00.dil
|, mesverl00.dil

4C

it

| revisions

< R :
JUN v.4 vild1aweelusunsa Arduino
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2. NSA9ANLUSHNSY

v - Jd o i (3 = ] v
sruuudaisunmsyniniiinisinmalalagensiewledunldlumskuitiesnyseguay
- Al o o 0 = -t -t al
nsenidndgygaiiiou AtuieanaugeIntunsilisulysunsy Jaiilaunivesensienled
v ' ' o
Wrndundesdlodnetramis

asaslauniondfenlen

1. amilvanlaunianiiulea http://www.arduinoall.com/article/asu-38-
1991u-rfid-module-81uAn-tag-me-arduino-14lalu-3-u ﬁﬂgﬂﬁ v.5

l amuin Real Time Clock (4]
Tueadamsifene [33]
Tugaduiaahlia [5]

Tuga RFID | NFC (6]

‘uen USE TTL 10 LART [16]

Twen JoyStick [3)

1 silwas 1ayi§ RFID diwiy Arduing adnilil
3. Weldsunmudianw wia ﬁaﬂlum:nﬂﬂummﬁ

Trahufiurnin wafadlinedaw naana TAG RFID aammbzandldevidsaufidoemudy

waaiin [14)

Tuan GSMW/GPS [9

Twea 30 Printer | CNC [3]
Socket | PCB [78]

wiuvfu PCB (26]

USB Socket [5]

CHIP Sockst [T)

IC Sockat [7]

Universal ZIF Sockts [3]

Pin Header [11]

maden (111

d o s -l
sUf v.5 windvlesdmsuaniilvaslauiionsionled

U

o 3 & w -
2. yinmsuenlwa rfid.rar aslulwanes dagun v.6

Name Date modified Type Size

T RN WiRARarchive . 98]
Extract files...

Extract Here

Extract to rfid\

Scan selected files with Avira
Restore previous versions

B wow

Send to »
| lcut
| Copy
Create shortcut
| Delete

o ¢
UM v.6 n1suenlna rfid.rar
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s ar o . o a
3. finnenwawnd rfid faguil 4.6 iluAlwawesTusunsy Arduino udaedn
4 < . s =
iluiwaines libraries fagud .7

Name Date modified Type Size
i i SRR e e
8 fid Cpam P0:5! WinRAR archive 9KB
Open in new window
@ AMP2 »
Share with 3
8 Addtoarchive...
8 Addto "rfid.rar”
8 Compress and email...
8 Compress to "rfid.rar” and email
Restore previous versions
Include in library 3
Scan selected files with Avira
Send to »
Cut
iy SR
Paste
Create shortcut
Delete
Rename
Properties
o w ¢
jUN v.6 Anaenivawnes rfid
Name 2 Date modified Type Size
& drivers 10/3/2558 14:18 File folder
M examples 10/3/2558 14:18 File folder
& hardware 10/3/2558 18:18 File folder
M java 18/12/2557 6:26 File folder

10/3/2558 14:18 File folder

ar St R ] i

i reference [ g 28/3/25% 139 oo

& tools Size: 126 MB folder

& arduino mewmmmm—irmmn 844 KB
@] arduino.Mj 10/3/2558 14:18 Configuration sett... 1KB
& arduino_debug 10/3/2558 14:18 Application 383 KB
@ | arduino_debug.¥j 10/3/2558 14:18 Configuration sett... 1KB
@] libusb0.dl 10/3/2558 14:18 Application extens... 43K8
%] msvep100.dil 10/3/2558 1418 Application extens... 412 KB
%] msver100.dil 10/3/2558 14:18 Application extens... 753 KB
|| revisions 10/3/2558 14:18 Text Document 60 KB

Ul 0.7 nawmed libraries
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4. Yuppugayving 1dlwanes rfid adlulwaimes libraries fisgu ©.8

Name

b Audio
. Bridge
A Esplora
Ji Ethemet
L. Firmata
& GSM

Date modified

10/3/2558 14:18
10/3/2558 14:18
10/3/2558 14:18
10/3/2558 14:18
10/3/2558 14:18
10/3/2558 14:18
10/3/2558 14:18

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder

Size

b LiquidCrystal

& Robot[ Date created: 30/3/2558 2301
Il Robot| Size: 26.1 KB
3 Robot} Folders: examples

T T

i Schedufer

& sp 10/3/2558 14:18
K Servo 10/3/2558 14:18
). SpacebrewYun 10/3/2558 14:18
M Stepper 10/3/2558 14:18
i Temboo 10/3/2558 14:18
Rias 10/3/2558 14:18
4 USBHost 10/3/2558 14:18
B wiFi 10/3/2558 14:18

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder

Uil 4.8 Wainos rfid Tulwatnes libraries
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Datasheet

afanslduueinliulrsraulnsainadqu ET-EASY MEGA1280 (Duino Mega) ETT

ET-EASY MEGA1280 (Duino Mega)

7NN H'n Arduino Mithularan mimmnssuy MCU 189 AVR uuU Open Source lATLNNS
WHETHEUN IR NI RIETuS FaldFumomliuntuet mum"uﬁ'm--‘.‘n'.ﬁﬂuﬁu'lﬁh nTEEEaRT
Fusamds madures Software Alin et aseiies Jeluened (mu An 2552) Tsunsu
284 Arduino WWFun 91Ut padlu Version “arduino-0016" uda Tatn1edu Hardware 104 195ms
WennUfuLlpeedr Anien: qufivltdas ety Fasndadtiinnimun sunndWresiuiu

&

nisldauldifdn MCU fudn 28 11 8t ATMEGAS ATMEGABS/ATMEGA 168/ATMEGA328

witdlugaduiulidau s i dusiedisuazgunmnllunsdmemenesdon aasmutail

d
Usegnildamuini sniadull sunsemPneansdne snimnsremtinanud dwiudou
sunss Aillagludn AVR fudniilogd L'L:Jaﬁmwﬂﬁun-mJ-::qruﬂ-ﬁq'nu'luq'mumm:umuﬁ'm W

e

Arduino 184 MR 1Y Arduine  ammresfunsideuew mlu{p uin leuufurlge
WrunaWlEiuEn AVR gu'lv.wiu el 10 Wi Digital, Analog, PWM, UART W&z 111#
wiawArasdsnMund ey wififendduomslumaieanisunm wudsafufuiudon
Usens IneWidentdin AVR wef ATMEGA1280 uazeenuuuiMY Hardware Lie Satuanme iy
TntWaWadefuin “Arduino Mega® seninsd e useWiinswuundtanBuans Hardware

A Widaulad hbisandesasiuléios udideswminwdnaniilasaiedadaiuiuy SMD s
s o A S 1 TSN REROT Sty Ay D e I 2 T
v lfiduguassad wivgldasnoubiveslunmsfsznaavieaieuafstiuldinues

PTPERTS .

w1 8RR 33l ATMEGA1280 swmuniluuefa Inelifllarafanm i nadudoaiu
e F 1 PR , P =
1 Arduino Mega 3unn TeuldT8491 "ET-EASY MEGA1280" TnnlAsanuuuliiimednass Pin 1O
A4 ssnfemnalinsan e sgredueis “Arduino Mega” tusldTinniiunlgadindnie

i il o S
uwetliATundn Arduino Mega jun g iheRuATasaInfug Weamaenniaau

ETT CO.LTD ' 1 WWW.ETT.CO.TH



Anemslduueinlulasnaulnsainadiu ET-EASY MEGA1280 (Duino Mega) ETT

AnlAuLiduavuash

U8 TR Run A0 16MHz 870 Crystal Oscillator

e 1§ ATMEGA1280 iilu MCU Uz

® 128KByte Flash(f37ul] 4KByte Ammiu Bootloader) / 8KByte SRAM / 4KByte EEPROM

o snafunimimunltsuntudatn s C++ 984 Arduino RINULL Arduino Mega 1# 100%

o 14 USB Bridge 184 FTDI wef FT232RL wias Over Current Protection dwiufinsiafaans
usz Download Code aneauiawmaflwuefe nfau Jumper dwinifuldouuafmiluns
Program Bootloader Wiy MCU sinwafn USB luusinlsies TubidasWwdaslunng
AVRISP sannuuan

® 54 Pin Digital 10 Tauil 14Pin asnsoTlsunsamiifidh pwm 13

® 16 Pin Analog Input (ADC 1w % 10 1im 16 184)

® 4 UART(Hardware Serial Port) WUl TTL Logic

® MATed PCB uia usz AU Pin Connector #n47 maafiuriu Arduino Mega Vavtsa ¥
Wannmilufsdsduinduueia  Shield m_-uo'i'mfiﬂr-'1‘mEﬂ%u&rﬂ'ﬁr:u?ﬁuﬁuﬁu
uafm Arduino Mega Wamun Insuafaiivun PCB Size 5.3cm x 10.2cm

o %1 Header 10Pin IDE %81 8 On Digital /O(D22...D29) Awmfudenseiu LCD wie uefa
VO wuLAN Y83 BRT sz manlunis e

e sasfunisldauiu Extemal Supply auin AC uss DC yuna 7-20V Tadanld Regulate
WUl Switching 1WA 1A (LM2575-5V) ssiTmideseudeudelinisnszuage s
Munassrwanwed UsB TlunsilWnszualiiiu 500mA Tauilnssdanuva [ udRTwlR

Tnuasdan s 14lWiGeasnn USB Tnedelui® Weiinvseunssstusnnieuanlifusie

-

ETT CO.LTD | 2  WWW.ETT.COTH



aflan1slinuveinlulasaeulnsainediu ET-EASY MEGA1280 (Duino Mega) ETT

Arduino MEGA

W@

14 Switching Regulate v liawrrolfldduuvasseiann AC uax DC Taglil

N
1
&

CORE AL T R ST T [ e 1@ =
SMNATTINAT LAY TIURAATNTEUNINAINIAT Regulate IALILEEIINAN Tusnusioas
Arduino Mega 14 Half wave Rectifier T3#ia414171 DC Adapter uuu wnulu iy douan
. o34 i
¥ o ST . - o
wintiu uazl4led Regulate s1mimn TaaziiamnfaugandudiofessnuntsuaninTg
; S : s ST § - h e RIS
2. usim ET-EASY MEGA1280 seanuuuliiissuy Jumper dwfulgvinwiidududan

" - o
i

N5 Auto Reset Ua=n1? Program Bootioader #au FTDI BitBang W Aaevin i3

3 = ¥ - - s : dait
anuazanuanIulunTge lurousi Arduino Mega #edldnisieart Jump 194

ETT CO.LTD 3 WWW.ETT.CO.TH
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giansliruuedalulasraulnsainadiu ET-EASY MEGA1280 (Duino Mega) ET T

imseas1vuasa ET-EASY MEGA1280 (Duino Mega)

suuans Tasaasrasuadn ET-EASY MEGA1280 (Duino MeGA)

® WanlaT 1 A0 fsaunssineWRBR nmruen s AR LLs :Uv"mmu AC Uz
DC w¥ou29a7 Bridge Rectifier ufz Regulate wuu Switching f2uamA7 wfaures IC
Regulate Wil nimanszuanng Willued19d annmldiuusduinput 7-20V
o winmine 2 Thiasie USB dmiudsdefearsiunasdiamef PC Tnuld FT232RL oy
USB Bridge lunsidsuserswineeuiamef PC uas MCU luueda uasfaanansoldin
+n wefn USB iluwnwasiuiuueialddon Tauscdl Poly Fuse unm 500mA dwfu
fleafunsdanrzuaifusnmein USB A ussiifuasAsiiasduiusmeseuus iy
deagunt M mumsssiesn Uss Lhilu External Supply Wies Taudntus® Taudle
Liil&sie External Supply unfaszldivanwefn use Wuundsswlumamanu uwiideilnag
pie External Supply #arazadu i) 1fuusasusin External Supply ieslaudn Tl
o LED +vCe Wusnwmnmnieiinisswinlifuyueda
© LED VEXT MuamsouziiiafinnsdnylWsan External Supply
o wnmey 3 1y LED VEXT Wusawonzilefineenelvidnen Extenal Supply
o waneny 4 du LED +VCC Wuamaonzvesunssui@ns (+vee) sesunda Tamile
vefaldundsseain External Supply ssuassanuziatni?i LED VEXT unz LED +VCC
ﬁm-mw’im:ﬁm:h@ wAfinuefeldundssnusinnein USB szuamsanmuslaantsli LED

HVCC AeainaNtndenn

ETT CO.LTD 4- WWW.ETT.CO.TH



= | LF151
KYI LF251 - LF351

WIDE BANDWIDTH
'SINGLE J-FET OPERATIONAL AMPLIFIER

W INTERNALLY ADJUSTABLE INPUT OFFSET
VOLTAGE

B LOW POWER CONSUMPTION
B WIDE COMMON-MODE (UP TO V') AND
DIFFERENTIAL VOLTAGE RANGE

B LOW INPUT BIAS AND OFFSET CURRENT N

DIP8
B OUTPUT SHORT-CIRCUIT PROTECTION (Plastic Package)
B HIGH INPUT IMPEDANCE J-FET INPUT

STAGE

W INTERNAL FREQUENCY COMPENSATION Q
M LATCH UP FREE OPERATION yo
B HIGH SLEW RATE : 16V/us (typ) o

SO8

(Plastic Micropackage)
DESCRIPTION ORDER CODE
These circuits are high speed J-FET input single- Package
operational amplifiers incorporating well matched, e | T N T &
high voltage J-FET and bipolar transistors in a : -
monolithic integrated circuit. LF351 0°C. +70°C s s
LF251 -40°C, +105°C . .

The devices feature high slew rates, low input bias LF151 -55°C, +125°C . .
and offset currents, and low offset voltage temper- s
ature coefficient. E . gﬁmo'ﬂmr?s?) - aiso available in Tape & Reel (DT)

PIN CONNECTIONS (top view)

=)

i 5 i
o @ N @

2 - Inverting input

3 - Non-inverting input
4-Vee

5 - Offset null 2

6 - Output

7-Vec*

8-NC

DR ) 1- Offset null 1
[}

1
L

B

—

5 Je=

4L

L

1

March 2001 1/9



LF151 - LF251 - LF351

SCHEMATIC DIAGRAM
et F—— * — i
! G578
| Bt B
| \ Eo
iy S e 2 =
Monvetiog g [} }' ; ! :"' T
b o0 }ep ! ] ’]-' '\
S e B o1
l | N f‘:: —+—L] o
e S
B j e
F bt
= ) ¥ r
fih |
Wil i
R sl T {; | e \
Feedl et
|q“m |“|p lmD!m |
| ¢ HH
s, vl - QO ) 6 e T e (SR T
0 0
Offsat Nl Oftset Null2
INPUT OFFSET VOLTAGE NULL CIRCUIT
_ LF3s1
N1 ‘ 7 N2
= 1)]
? 100k
Ve
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter LF151 LF251 LF351 Unit
Vee | Supply voltage - note ! +18 v
Vi |input Voltage - note +15 v
Vig  |Differential Input Voltage - note ¥ +30 V]
Pt | Power Dissipation 680 mw
| |Output Short-circuit Duration - note *) Infinite
Toper | Operating Free-air Temperature Range 5510+125 | -4010+105 | 0to+70 C
Tsig | Storage Temperature Range -85 t0 +150 'C
1. NI

values, , are with to the zero reference level of the where the zero reference
mv“ At respect {ground) supply voltages

B

ges are the

mmdnmwmm“-mnwdummu 15 volits, whichever is less.
g input terminal with respect 1o the inverting input terminal
%mmnmuwndummw Temperature andior supply voltages must be limited to ensure that the dissipation rating

&7
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LF151 - LF251 - LF351

ELECTRICAL CHARACTERISTICS
Vee = £15V, T, = +25°C (unless otherwise specified)

Symbol Parameter Min. Typ. Max, Unit
Input Offset Voltage (R, = 10k(2) mV
Vi Tamp = +25°C 3 10
U PEEE 2y N 13
DV, | Input Offset Voltage Drift 10 MY7&e
Input Offset Current- note "
Iy Tom = +25°C 5 100 pA
; 0 SRR Pl 4 nA
Input Bias Current -note 1 nA
Iy Tamp = +25°C 20 200
R g 20
Large Signal Voltage Gain (R = 2ki2, V, = £10V) Vimv
A Toip = +25°C 50 200
Tmin S Tamb S Tonax 25
Supply Voltage Rejection Ratio (Rg = 10k€2) dB
SVR Tamb = +25°C 80 86
Yt e s o 80
Supply Current, no load mA
lee Tamp = #25°C 14 34
Tenin S Tamb < Tmax 34
£11 +15 v
Viem |Input Common Mode Voltage Range 12
Common Mode Rejection Ratio (Rg = 10k(2) d8
CMR Tamb = +25°C 70 86
Tonin < Tamb = Tmax 70
Output Short-circuit Current mA
los Tm =+25°C 10 40 60
Tk Tarti = T 10 60
Output Voltage Swing Vv
Tamp = +25°C Ry = 2ki2 10 12
Voo Ry = 10kQ 12 135
T,'*‘ST“ £ T RL=2kﬂ 10
Ry = 10kQ2 12
SR Slew Rate Vius
V)= 10V, Ry = 2k€}, G| = 100pF, Tamp = +25°C, unity gain 12 16
Rise Time us
b V; = 20mV, R = 2ke, C, = 100pF, Ty = +25°C, unity gain 01
Koy QOvershoot %
Vi = 20mV, Ry = 22, C_ = 100pF, Tmp = +25°C. unity gain 10
b} PSRRI, Fr MHz
f = 100kHZ, Ty = +25°C Vi, = 10mV, R = 2ki), C| = 100pF 25 4
R, |Input Resistance 1012 Q
THD Total Harmonic Distortion ( f = 1kHz, A, = 20dB
Ry = 2k12, Cy = 100pF, Tamp = +25°C.V, = 2Vpg) 0.01
o |Equivalent input Noise Voltage v
n Rg = 1004, f = 1KHz 15 JAiz
@m |Phase Margin 45 Degrees
1. The input bias currents are junction leakage currents which approximately double for every 10°C increase in the junction temperature.
MAXIMUM PEAK-TO-PEAK OUTPUT
&7 319
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BESF J7 L F( L#g 86-21 34070600
PEAE 1) 0B TGN 8675583208787 RELAY 1S09002 SRD

Hitp: '/ www. 100y. com. tw

1. MAIN FEATURES
| Switching capacity available by 10A in spite of
small size design for highdensity P.C. board
mounting technique
J UL,CUL,TUV recognized.
1 Selection of plastic material for high temperature and
better chemical solution performance.

| Sealed types
available.

1 Simple relay magnetic circuit to meet low cost of
mass production.

2. APPLICATIONS
-1 Domestic appliance, office machine, audio, equipment, automobile, etc.

{ Remote control TV receiver, monitor display, audio equipment high rushing current use application.)

3. ORDERING INFORMATION
SRD XX VDC

4. RATING
CcCC FILE NUMBER:CQC03001003728 TA/240VDC
cCcC FILE NUMBER:CQC03001003731 10A/250VDC
UL /CUL FILE NUMBER: E167996 10A/125VAC 28VDC
TUV FILE NUMBER: R50056114 10A/250VAC 30VDC
5. DIMENSION urit.mm) DRILLING it meny WIRING DIAGRAM
:
05

14 I_l, 220 ﬁ
+

1201y
b
| 4
1
|
T
L
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NAS55, NE555, SA556, SE555 * Texas
PRECISION TIMERS INST:_“;J":'“EETS
SLFS022F - SEPTEMBER 1973 REVISED JUNE 2006
ORDERING INFORMATION
Vrures
. MAX PACKAGE(" ORDERABLE PART NUMBER | TOP-SIDE MARKING
Vee=18V by
POP-P Tube of 50 NESS5P NES55P
Tube of 75 NE585D
s0IC-D NESS5
0°C to 70°C 112V ' s e
| SOP - PS Reel of 2000 NESS5PSR N555 =
Tube of 150 555PW
TSSOP - PW - s N555
o BT Reelof 2000 | NESSSPWR
PDP-P Tubeof 50 | SASSSP B =
—40° C 112V Tube of 75 SA555D
gcem s0iC-D " SA585
il Reel of 2000 SA555DR
PDIP-P Tube of 50 NAS5S55P : NASS5P
-40°C to 105°C 112V Tube of 75 N. 5D
SOIC -0 - e NAS5S
Reelof 2000 | NAS5SDR 24
PDIP -P Tube of 50 SES555P SES55P
Tube of 75 SE555D
s0IC-D SE585D
—55°C 1o 125°C 106 Reelof 2500 | SE555DR &
COIP-JG Tube of 50 SES55.G SE555.G S
LCCC -FK Tube of 55 SES55FK SES55FK

(L]
waww i

Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are avallable at
com/sc/package

FUNCTION TABLE
e | G| TR | oumur | oo
Low Irelevant irelevant Low on
High <173 Vpo irrelevant High o
High >1/3 Vpo >2/3 Voo Low on
High >1/3 Voo <23 Voo As previously established

(1) Voltage levels shown are nominal

Submit Documentation Feedback
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* Texas NAS555, NES55, SA555, SE555
INST'EE::?:DE:TS PRECISION TIMERS

SLFS022F -SEPTEMBER 1973 REVISED JUNE 2006

FUNCTIONAL BLOCK DIAGRAM

Vee RESET

8 CONT 4
5

2

b2
THRES
T ARl ourt

2 :
T

ki A ST SO SR VN A Y DISCH

Pin numbers shown are for the D, JG, P, PS, and PW packages
NOTE A: RESET can override TRIG, which can override THRES

Submit Documentation Feedback 3
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NAS55, NE555, SA585, SE555 B Tixas
PRECISION TIMERS INSTRUMENTS
www.ti.com
SLFS022F - SEPTEMBER 1073 REVISED JUNE 2006
Absolute Maximum Ratings '’
over operating free-air temperature range (unless otherwise noted)
= MIN  MAX| UNIT
Vec  Suoplyvohage® SRS S e e, b
Vi LN e o | CONT, RESET. THRES, TRIG £ Rl i)
la Output current 225 mA
D package 97
o Tl G i WA o RSN R T
1 O g, | e )
8 Package thermal impedance (*/®) :—:p—'ﬂ---‘ e —J- e ff; cw
[T, Operating vintual junction temperatwre T
T Case lem;e;u—m for60 s e FK package ; 260 °c
Lead temperature 1, 6 mm (1/16 in) from case for 60 5 | JG package | Ea 30| °c
T_,.,—" > Storage temperature range 65 150 “c

(1) Stresses beyond those listed under “absolute maximum ratings” may cause permnmnl damage ho the device. These are stress ratings
only, and functional operation of the device at these or any other conditi d those d under “recommended operating

conditions” is not implied. Exposure to absolute-maximum-rated conditions for emndn periods may affect device reliability.
(2) Al voltage values are with respect to GND.

(3) Maximum power dissipation is a function of T (max), 8,5, and T,. The maximum all power dissip at any all le ambient
temperature is Pg = (T (max) - T,)/8,, Operating at the absolute maximum T, of 150°C can affect reliability.
(4) The package thermal impedance Is caiculated in accordance with JESD 51-7.
(5) Maximum power dissipation Is a function of T (max), 8,c, and T¢. The maxi llowable power dissipation at any allowable case
temperature is Pp = (T (max) - Tc)/8,c. Operating at the absolute maximum T, of 150°C can affect reﬁulety
(6) The package thermal imped: is calculated in accordance with MIL-STD-883.
Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
S S i MIN  MAX| UNIT
v & 2 NASSS, NE555, SA555 45 16 =
o - SEB55 45 18
Vi Input voltage CONT, RESET, THRES, and TRIG Vee v
lg Output current ks $200) mA
NAS55 —40 105
= B n ot NES555 ] 70 <
4 BRI — SASS5 —40 85
SEB555 -55 125

4 Submit Documentation Feedback



HC-SR501 PIR MOTION DETECTOR

Product Discription

HC-SRS01 18 based on infrarad technology, automatic control module. using Germany imparted LHITTS probe dasign, high sensitivity. high
reiabiity. Uilra-iow-voltage Oparating mode, widely used in VBNOUS BuC-3EnsIngG electrical squipment especial’y for batery-pawered aulomatc
controtied products.

Specification:

- Voliage: 8¥ - 20V

- Power Consumpton 65mA

= TTL outpist: 3.3V, OV

* Delay time: Adjostable (.3->5min)

- Lock time: 0.2 sec

- Trigger muthods: L - disabie repeat trigger. H enable repaat trigger

+ Sensing range. iess (han 120 degree, within 7 meters

- Temparatuse: = 15 ~ +70

Dimansion: 32724 mm. distance between screw 28mm, M2 Lens dimension in dlameter; 23mm

Application:
Automatically sensing fight for Floor, poreh, Garage, eic. ventiator. aiam, et

Features:

« Automatic induction: to enter the sensing range of the oulput is high. Me Person Baves the sensing range of e automaic deway off high,
output low
+ Photosensitive control (optionai, not factory-set} can be sel photosansitive control. day of light intensity without induction
- Tempersture compansation (optional, factory reset). In the summer when the smbient lemperature rises to 30 * C to 32 * C. the detection
distance is siightly shorter. temparature compensation can be used for performance compensation.
- Triggered in two ways: (Jumper ssieclabie)
non-repeatable irigger the sensor autput high, the Gelay bme is over, he output is automatically changed from high level 1o low ievei:
- Tepeatsbis Irigger the sansor outpul high, the delay period, If there Is human activity in its sensing ranga. the oufpul wil abvays remain
high until the pacpie ieft after he de@ay w1l e high level goes low (S8ns0r module detects a time delay pariod will be automatically
extended every human activity. and the starting paint for the delay time 10 the iasl svent of the time),
With Induction Blocking time (the default sefting. 2 53 biocked time): $ensor Moduie aftar each sensar outpUT (high into iow). folicwed by &
biockade set pariod of time, during this time period sensor does not accept any sensor signal. This feature can be schisved sansor output
time “and” biocking time “inlerval batween the wark can be spplied to iInterval detection products: This funcion can inhibit & variety of
Iintarference in the process of ioad switching. (This Time can be set at zero seconds - a few tens of seconds)
- Wide operating voilage range: Gefaust voitage DC4 5V-20V

Micropower consumption. static current <50 P sultabie for battery ‘contral products
+ Output high signal easy to achieve docking with the various types of circult
Adjustment:
Agiust the distance chwise rotation. 3ensing distance (about T meders). On tha contrary, the sensing distance

decreases (sbout 3 meters)
+ Adjust the delay potentiometar ciockwise rotation sensar the delay iengthened (3005). on the contrary, shorten the induction deiay (551

Instructions for use:

Sensor module i$ powered up after & minute, in this iInitialization time Intervals during this module will cutput 0-3 imes, a minute later enters
the standby state.
Should fy 10 avoid the lights and cther sources of interference close direct moduie surface of the lens. in order 1o avoid the introduction of
signal : avosd the wind fiow, the wind will cause interfarence on the sensar.
- Bansor module with dusl probe, the probe wingow Iy rectangular. dual (A B) in both ands of iha langiudinal direction
89 when the human body from left 1o right or right 1o left Ivough the infrared spectrum o resich dual time, distance difference. the greater
e giffarence. he morne sensdive the Sansor,
‘when the human body from the front 1o the probe or from fog Io boitom o from battom 10 top on the direction fraveled, doub'e detects
changes in the distance of less than infrared spectroscopy. no difference value the sensor insensitive or does not work:
- Tne dual direction of sensor shou'd be insialied paralel 8s far as Possivie In inline with human movement. in order 10 INCTEEE Ne S8NSOM
angie range. the module using 8 circular iens also makes the proba surounded induction, but the lefl and right sides stil up and down in
both directions sensing range. sensitivity. stil need to Uy to install the above requirements.

Page 1 of 3
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HC-SR501 PIR MOTION DETECTOR
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1 working voitage range ‘OC 4 5-20V

2 Quiescent Current :S0uA

3 high output level 33 V/ Low OV

4, Trigger L tngger can not be repeated / H repeated trigger
5. circuit board dimensions 32 * 24 mm

6 maximum 110 * angle sensor

7. 7 m maximum sensing distance

{Product Type HC--SR501 Body Sensor Module

i Range “n\ll

Guiescent Cument | <50uA |

[Level output High 33V /Low OV 2 |

{Trigger L can not be rep trigger'H can be ingger(Default repeated trigger)

Deiay time Smmﬂe!lwlm.ﬁu -5Min) |

Block time 25 t)Can be made & range(0.xx to tens of seconds i

‘Board Dimensions mm . e s e |

Angle Sensor | <110 " cone angle

‘Operation Temp 15470 degrees S 5

Lens size sensor D-wa-mm il i3

Application scope

Security products

+Body induction toys

+Body induction lamps

+Industrial automation control etc

Pyroelectric infrared switch is a passive infrared switch which consists of BISS0001 .p I infrared and a few i comp:  RRcan s
open all kinds of equ inculding incand lamp. Tt lamp. electnic fan, dryer and automatic washing machine. efc.

It is widely used in enterpnises. hotels. stores. and corridor and other sensitive area for automatical lamplight. lighting and alarm system,

Instructions

Induction module needs a minute or so to initialize. During inalizing time. it will output 0-3 times. One minute later it comes into standby.

Keep the surface of the lens from close lighting source and wind, which will introduce interference.

induction module has double -probe whose window Is rectangle. The two sub-probe (A and B) is located at the two ends of rectangle. When human body r

1o right, or from right ta left, Time for IR to reach to reach the two sub-probes differs. The lager the time diffference Is. the more sensitive this module is. Wh

mmmm o up to down, or down 10 up. there is no time difference. So it does not work. Sc instal the module in the direction in which mos
to g the & hon of human by dual sub-probes. In order 1o increase the induction range. this module uses round lens which ci

from all direction. Hwnnt induction from right or left is more sensitivity than from up or down.

Page 3 of 3



MFRC522

Standard 3V MIFARE reader solution

Rev. 3.8 — 17 September 2014 Product data sheet
112138 COMPANY PUBLIC

1. Introduction

This document describes the functionality and electrical specifications of the contactless
reader/writer MFRC522.

Remark: The MFRC522 supports all variants of the MIFARE Mini, MIFARE 1K,
MIFARE 4K, MIFARE Ultralight, MIFARE DESFire EV1 and MIFARE Plus RF
identification protocols. To aid readability throughout this data sheet, the MIFARE Mini,
MIFARE 1K, MIFARE 4K, MIFARE Ultralight, MIFARE DESFire EV1 and MIFARE Plus
products and protocols have the generic name MIFARE.

2. General description

21

The MFRC522 is a highly integrated reader/writer IC for contactiess communication
at 13.56 MHz. The MFRC522 reader supports ISO/IEC 14443 A/MIFARE mode.

The MFRC522's internal transmitter is able to drive a reader/writer antenna designed to
communicate with ISO/IEC 14443 A/IMIFARE cards and transponders without additional
active circuitry. The receiver module provides a robust and efficient implementation for
demodulating and decoding signals from ISQ/IEC 14443 A/MIFARE compatible cards and
transponders. The digital module manages the complete ISO/IEC 14443 A framing and
error detection (parity and CRC) functionality.

The MFRC522 supports MF 1xxS20, MF1xxS70 and MF 1xxS50 products. The MFRC522
supports contactiess communication and uses MIFARE higher transfer speeds up to
848 kBd in both directions.

The following host interfaces are provided:

* Serial Peripheral Interface (SP1)
* Serial UART (similar to RS232 with voltage levels dependant on pin voltage supply)
* |2C-bus interface

Differences between version 1.0 and 2.0
The MFRC522 is available in two versions:

* MFRC52201HN1, hereafter referred to version 1.0 and
* MFRC52202HN1, hereafter referred to version 2.0.

The MFRC522 version 2.0 is fully compatible to version 1.0 and offers in addition the

following features and improvements:
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NXP Semiconductors M FRC 522

Standard 3V MIFARE reader solution

* Increased stability of the reader IC in rough conditions
* An additional timer prescaler, see Section 8.5.
* A corrected CRC handling when RX Multiple is set to 1

This data sheet version covers both versions of the MFRC522 and describes the
differences between the versions if applicable.

3. Features and benefits

Highly integrated analog circuitry to demodulate and decode responses
Buffered output drivers for connecting an antenna with the minimum number of
external components
Supports ISO/IEC 14443 A/MIFARE
Typical operating distance in Read/Write mode up to 50 mm depending on the
antenna size and tuning
Supports MF1xxS520, MF 1xxS70 and MF 1xx850 encryption in Read/Write mode
Supports ISO/IEC 14443 A higher transfer speed communication up to 848 kBd
Supports MFIN'MFOUT
Additional internal power supply to the smart card IC connected via MFIN/MFOUT
Supported host interfaces
4 SPIl up to 10 Mbit's
# 12C-bus interface up to 400 kBd in Fast mode, up to 3400 kBd in High-speed mode
# RS232 Serial UART up to 1228.8 kBd, with voltage levels dependant on pin
voltage supply
FIFO buffer handles 64 byte send and receive
Flexible interrupt modes
Hard reset with low power function
Power-down by software mode
Programmable timer
Internal oscillator for connection to 27.12 MHz quartz crystal
2.5V to 3.3V power supply
CRC coprocessor
Programmable 1/O pins
Internal self-test

4. Quick reference data

Table 1.  Quick reference data

Symbol  Parameter Conditions [Min  Typ Max unit
Vopa analog supply voltage  |Vpowevon) < Vooa ® Voo = Vooavoo), MmE2s (33 [as v |
Vooo |digital supply voltage | VssA = Vsso = Vssipuss) = Vssirvss) = 0V 26 (33 |38 [V |
Voorrvoo) | TVDD supply voltage 28 [33 |38 |V
Vooevoo) | PVDD supply voltage Bifie [18 (38 |v
Vooisvooy | SVDD supply voltage  [Vssa = Vassp = Vesyss) = Vesvss) = 0V 16 |- 38 v
MERCHZ) A8 iy e # e dot et A e © WAP Serarducton N 2014 K e masred

Product data sheet
COMPANY PUBLIC

Rev. 3.8 — 17 September 2014
12138 2095
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NXP Semiconductors M FRC 522

Standard 3V MIFARE reader solution

Table 1.  Quick reference data  continued

bt S | wn TTyp Max [unit
Vooa = Yooo = Voorrvoo) = Voowevony = 3V ‘ 3
hard power-down; pin NRSTPD set LOW i Mg~ R
| soft power-down, RF level detector on #@l - [0 WA |
looo |digital supply cument | pin DVDD; Vppp = 3 V . 85 9 mA
Inoa |analog supply current  |pin AVDD; Vippa = 3 V, CommandReg register's - 7 10 |mA
i RevOff bit = 0 {
pin AVDD; receiver switched off. Vopa =3V, | T g e g
CommandReg register's RevOff bit = 1 : ;
looevoo, | PVDD supply current pin PVDD Bl |- T4 [mA |
loorvoo) | TVDD supply current |pin TVDD; continuous wave T | 60 100 |mA |
Tas _|ambient tlemperature | HVQFNG2 : o
[1] Supply voltages beiow 3 V reduce the performance in, for example. the ach perating

[2] Vooa. Vopo and Voprvoo, must alvays be the same voltage.

[3]1 Vooevoo) must always be the same or lower voltage than Vopp.

[4] g s the total current for all supphes.

(51 looeuop) depends on the overall load at the digital pins.

[6] oo oo, depends on Voo rvop, and the external circuit connected to pins TX1 and TX2
[7] During typical circuit operation. the overall current is below 100 mA.

[8] Typical value using a complementary driver configuration and an antenna matched o 40  between pins TX1 and TX2 at 13 56 MHz

5. Ordering information

Table 2.  Ordering information

Type number i
‘Name Description Version
MFRC52201HN1/TRAYBL!  HVQFN32 plastic thermal enhanced very thin quad flat package; no leads;  |SOT617-1
AR R |32 terminal; body 5 x 5 x 0.85 mm _ 1
MFRC52201HN1/TRAYBME | HVQFN32 plastic thermal enhanced very thin quad flat package, no leads.  |SOTB17-1 |
R B A e | |32 terminal; body 5 « 5 = 0.85 mm : :
MFRC52202HN1/TRAYBI  HVQFN32  plastic thermal enhanced very thin quad flat package; no leads; | SOTB17-1
[ |32 terminal, body 5 « 5 x 0.85 mm
MFRC52202HN1/TRAYBMES HVQFN32 | plastic thermal enhanced very thin quad flat package: no leads; SOTE17-1 |
= { 132 terminal; body 5 x 5 x 0.85 mm |

(1] Delivered inone tray.
[2] Delivered in five trays

MERCE2) - pernades o e et 1o gl dusmmery L1 2
Product data sheet Rev. 3.8 — 17 September 2014
COMPANY PUBLIC 112138
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