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ABSTRACT

This project propeses the concept of using the bicycles on campus by
using the borrowing system withthe RFID technology. This system provides a
database to store the information of students who borrows the bicycle and also
uses the motor to lock or unlock the bicycle. The process of system is readed data
from card and sended to microcontroller, then it sends to database for data
processing. Finally, the data will be sent back to microcontroller in order to lock or

unlock the bicycle.
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ATmega328 Pin Mapping
Arduino function ; Arduino function
reset (PCINT14/RESET) PCSLY! [ PCS (ADCS/SCUPCINT13) analog input 5
digital pin 0 (RX) (PCINT18/RXD) POOL] 2717 PCA (ADCA/SDAPCINT 12) analog input 4
digital pin 1 (TX) (PCINT17/TXD) PD1[] [ PC3 (ADCIPCINT11) analog input 3
digital pin 2 (PCINT18/NTO) PO2(J« 5[ PC2 (ADC2/PCINT 10) analog input 2
digital pin 3 (PWM)  (PCINT19/0C2B/NT1) PO3L] [ PC1 (ADC1/PCINTS) analog input 1
digital pin 4 (PCINT20/XCK/T0) PD4 [ [J PCO (ADCOPCINTS) analog input 0
vCe veery 2] 1GND GND
GND GND(] #L] AREF analog reference
crystal (PCINTE/XTALI/TOSCY) PR [JAYCC VCC
crystal (PCINT7/XTAL2/TOSC2) PB7[]» [ PBS {SCK/PCINTS) digital pin 13
digital pin 5 (PWM)  (PCINT21/0C0B1) POS[In wl’) PB4 (MISOPCINT4) digital pin 12
digital pin 6 (PWM)  (PCINT22/0CONAING) POS v 71 PB3 (MOSVOC2A/PCINTS) digital pin 11 (PWM)
digital pin 7 (PCINT2U/AINT) PDZ ] wl)PB2 (SSOCIBRCINTZ)  digital pin 10 (PWM)
digital pin 8 (PCINTOICLKONCP 1) PBOL v 113 PB1(OCIAPCINTY) digital pin 9 (PWM)

Degital Pies 41, 12 & 13 are used by the ICSP header for MISO,
MOSH, 8CK connectiont {Almega 188 ping 17, 18 & 19}, Avoid low
impedance loads on thege pins whet using the ICSP header,

$U7 2.6 Urmatn AVR (ATMega328)

= 1 & o ;
Tnes1eavidunlunias v W smile i

Port B (PBO - PB5)

Port C (PCO - PC5)

Port D (PDO - PD7)

VCC

GND

PC6 /RESET

- Ay niveshidnea (8 - 13]
: Buvrdanvesouidan[o - 5]
- undygnuesianea [0 - 7]
s Wumusesiulnmss

[ '3
: 1 JuYIn9179 (Ground)

[ =l
WU Um299s
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AVCC S Juvusesiudmdunesn A
AREF sidurussiuuewiensdedmivlugaudasdyaiaue

[ [ aa
Wganlu Avmaa

2.6 UoLADSINHINTZENTY (Direct Current Motor)
yawmoslnin (Motor) muredsdiuirSomnaluirsdavdsiiuasuudamany
TR dundinunavomesinfdldndaaulwiiuasufundsnunad g smulngi

nszladdukasnaaulwinszuasse nawasininssuanselsoanduy 3 vila fe

= = ~ ar =
2.6.1 uslmpILUVaYNIUVIEISUN T ATHuaLADs (Series Motor) feguil 2.7

oA e

Sories Artn,

=l ¢
U 2.7 wamesuuuaynsu

v

ias o o
2.6.2 yamasuvuTIUVEa e durinamas (Shunt Motor) faguil 2.8

+*Q

Arm. Shunt %

SUT 2.8 wawmasiuuuIu
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2.6.3 UBLADIUUUNANNIBIZENT1ABNUIIALBIABY (Compound Motor)fs
o
Jun 2.9

Series field (F5adaw)
—

(IR unitnn)

Arm. Shunt fiakd %

- ¢
UM 2.9 waLRoILUUNEY

2.7 i9UNanas (Motor Driver)

lilumsmursifiamansyiinuuesames wasimunnussouroseimas
laeasasidunuut-Bridge TmpunAnndiosnisndufinn) svauvessainasinssuanss vils
lngnsimuniianisnisivavesnsyuanigluisas H-Brideemansiaensldvaumuidy
(Clockwise: | CW), Al SW1 Uiy SWa Tnagas wazlehk SW2 waz SW3 1Ta2sasusinin
#ABIN1TMLUN AN (Counter Clockwise :CCW) Al SWaikay SW3 Una9as uagli swi

way SWa 1 Un9a3 ﬁqgﬂﬁ 210
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Voo Voo Voo
} . L !
\swa swa\ \ on offf lof on ‘\}
Y y y kol 5 )
i | S e
v—(3)—+ s (s =)
; Mator E g g Rirs |
\'SWQ SwW4 g‘\; \0ﬁ 0@ iiis N ,On Offz\
l.

gﬂﬁ 2.10 72993 H-Bridge

2.8 gudayan1® SQL (Structured Query Language)

w w a e w = < o
SQL dnlunwunsguusTuugmteNa Beduius. Fuluniundanunsald
ulaluneufiumofuaipseausany lddrasilussfununsunenfinaoauis
lalpsmouitames yads wie N1w1 SOL tugnimunanniumiuAavinadnmans fio
Relational  Algebra’ ez Relation Caleults | muwifaveunaluladgudoyaids
v w ¢ oA T VI ] a v & a o a
dunus v EF. Codd Lﬁucdﬂmﬂuwmaﬂ A.A- 1970 waemouIuIYn IBM 3415411115738
wanuile U a.m. 1974 Taaldoda “SEQUEL” (Structured' English” Query Language)
ntudaiinisuiuuguasdeuteundu SQL  wdswnUae. 1970 (Husiuan szuy
§1utoya ORACLE Fsgniwunlaeudsvm ORACLE Corporation warfiosdufniusnluds
a o Y] 9 W %) a o W ¢ o O 1 &
WIYEEIMTUNINAILTZUUN1SIANTS§ U doyaBaduNUS (RDBMS) Aissaguuiiugiunes
SQL waysiouNTINAN MU WaIm UL 1wy INGRESS
dl =i = el « ¥ o 1 :’ltl = o vV a
Wedndnnmeangwine1eq u1nfu JevilviiAn SQL waeqsuuuun

NAmnaisne edulusnl am 1982 e ANSI eldRnfunarsranasgiuesyadds

SQL uialignans1esineg adreyaddsdananildegnrelfumsgnudionty usludagduus
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a_ w_ ¢ - wa a a a oA Ve a a o &
azndnfueiseiinsfunuandifieuiufuieliivssansamddulasiodugaune

L7 '
I o =l

vosAnAA wivisll laendnnsudigamdsmanandnseguuiugiuinie ANS Syalf
11 nglutagiuissuunisdnnisgiudayasiieg enfildu ORACLE, DB2, SYBASE, Informix,
MS-SQL, MS-Access maanau MS-FoxPro tludiu Fan1sldauatwn sqL Tullaqiud 2

dnwaz Ao wuulameu (Interactive SQL) wazuuutleslulusunsy (Embedded SQL)

2.8.1 InnUsraeAvas SQL

2.8.1.1 aingnilayauarlasiaiitiadu

[
= 1

2.8:1.2 aduayunua UM ITANIgIuToyaNug L 1y N1siiiy A1

USuugs msaudeymaniadu
a =] o & 4 2 13 £ 4
2.8.1.3 adfuayunmsaum auniu Mamtayauavnisulatayaln

v

agluzUansaume

2.8.2 Uszonwasddenien SQL

2.82:1 mwilunateya (Data Definition Language : ODL) 1dung
Frdedlflunnsadepudeya mstinualasiadistoyndrilnaduiviononaitadfle »in
Yoyarfudsaavila sasnsdmntssuniadin uhly au desp3tnssnedludiady uaznis
a3l

2:8.2.2 21wIN1I9RAISVRYE (Data - Manipulation’ Language
DML) unduindeiide@unnuddgrasmen SQL Tasngumdsmdriagldluns Update
i UFuugauarnis Query foyalugiutosn Ssoradutamdslugnuey Interactive SQL
30 Embedded SQL fild

2823 mmmw]m'ﬁaga (Data Control Language : DCL) Fadu
ngudsinzdidlifuimsgiudoya (0BA) aunsamuaugiudoyaiiiofmundvsnis

aynym (Grant) waemsenidnn1sidnly (Revoke) grudeya Jadunszurunislesiuniy

@i U
{

Uaeadelugiudoya Iunsnsdan1snsiunendu (Transaction  Management) usiag
DBMS agilnsivunydndeyadelsznaulumesuusaneg wu numeric, string, date,

time usu



1.3

2.9 Ethernet Shield

Arduino  azgneenuuulill Layout wee Pin seqluguuuuidenu iilel
aunsaldgunsaliaSuvatsqagrssaniuled 10e38 Plug n' play vanednmsideuasiuudn
i lldenleviud shlkeuasaliaduiithunlddenssutuFonds shield  dlefinisi
gunsalusiewsasdinislisulusunsuniuan Arduino drumintinlderuann Library 4
Andngunsalifoulusunsuliuds s shield drulungazamdaniu Library dviuldemiu
Shield va3nues Tneunnud Shield 214 ICSP Connector Tunsidiausaiiy Arduino
Tneiflaifeusie Shield wéadaunsalden Digital pin uag Analog pin laed neazidunis
Weusoursdluli shield” vieu lutiagtuiinissenuuuld shield lim$nensluns
\Foudeiuueintiaeiian vilvainsnidendervuaunsaifugidunniu dm3u Aduino tu
Shield ugunsaliaiuiid1fny szl funrmanmsaldiu Arduino. Idunniy Tag
Ethernet Shield (Jun1silonsiarnuszuriete

2.9.1 Ethernet

ﬁwﬁmwmaﬁqd‘m’ummiﬁamﬁwiwaﬂauﬁaLma%ﬁasjma'i,u Local

4 v 1 Y | 1 2/ d I
swliiludnmugiilunisdsiiudeya Tnefinnsdoasiu

Area Network (LAN) 4
Ethernet | Rsisinssyyfloguosfduuasdu uio MAC Address© (Media | Address
Control)

29.2 TCP ua® IP (Transmission Control Protocol and Internet
Protocol

Fmdunsiasentussuudiimesidndeannsofiare muldvlandy
dosdinissvylaely 1P address Iaendunisvhaiuasouun Ethernet nelu LAN 8ndt 1P
Address Hunndudnavitlddrfimngddaluis P Address 1933u Ioewduiian 4 Tud
ueniuustazludege Wy 192.168.1.25 [Judfu Taoen IP Address fazgnuuadismiiy
URL 1gu www.google.com lneriugunsaifiuaadu IP address 3uni1 DNS 30
Domain Name System

2.9.3 Local IP Address
winaeludauil Local network vassifiniesmauiaunoivans

d 1 1 d‘ - 1% L2 ;2
LABIHTY Router WAy Gateway WsaziAseImaNRnasiutuazdaald Local IP
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address ﬁﬁ’}mimﬁ}ﬂlﬂ% DHCP %38 Dynamic Host Configuration Protocol Faudu
Haridunes Router fiftoguda Tnsfianusald 1P Address wuumsiild Tnofwuslilduuy
Fixed IP

Ethernet Shield #Anuanuisavilvlulasreulnsaiass Arduino
RaviouiAsetne viedensefuiumesitdals Tnanis fousedumedidntu ETHERNET
SHIELD thuneldfany RIa5 arveeld CATS wie CAT6 lumsiflevse Tnganunseld DHCP 18
uinsifeusosewinsaasqadasfaddans Cross Over og nanelaiiiegs Cross Over anely
ﬂ’JmL‘%a’Lumiﬁaaﬁmawaﬁmﬁwagﬁ 10/50-Mbps. #39-10/100 Mbps U&IUAWNETiNER
ETHERNET SHIELD flugafianunsasesiu Power over Ethernet (PoE) Svanunsald
undsingnosuaialiian vonnitailnuannadasnsaosunsldng

PWR nuansdayanas Power

LINK Tluasaniuz msdninanuazainandeyaruiasatie

FULLD 1Wu.amamuwmﬂ”m‘fjamimmu Full Duplex

100M InuansnuzidofimsiJeusainiatnelsis 100 Mbps

RX Wluamnsanuziile ETHERNET SHIELD finsiutoya

X Ieinsanauyidlo ETHERNET SHIELD woiimnsdsdoya

= @ !
COLL uansanuziieil IP yuiuvaueSadie

2.10 LAN (Local Area Network)

LAN #8330 Local Area Network flaszuuiasanieg iuuiansonoufinimes
Wmsfulusyogdiadu lusmsidsatu wiesvinasfisatuiantinsaanaeietuls
Taemss dauannasldananida wia fdeniui aenaudusnanddunsidese snsn

& 1l | - v & te W | A
YBUATDUNY LAN 2g¥15¥1119 1-100 Mbps mﬂﬂ’nm%wawaiﬂa‘uuaaﬂu [ GMNG RGN

U

| e ¥ o @

v a v a acs o
SLEU Lmﬂuﬂﬂ’ﬁﬁdﬂmfyﬂm LLﬂ%EJﬂ“i‘MU@‘UEN@MU‘iﬂ’]SLﬁWL’J":‘ﬂ AasUN 2.11

b U



17

SU# 2.1 TA53978 LAN

- & P &
ﬂ']iL’UE]iJIEJ'ﬁLﬂ'i‘B‘U’IEJLLUULLﬁu i3 EULLUU A8

2.10.1 gUuuy Bus

1 2 v @

a ‘5} ) el
dn1siuditeyanignanmisa 10-100 | MB/ avideusaiuuy
) [ 9 = sl ' & w o v
aedyaaidudor i lngaslgunanimiends T-Connector  \ushuvasdaaadoya
A o v o iy 1 ’ al e v 1 P
ot LgsEuuARNRIweiLaE Terminator” lunisUaiiveaasatsluseuuindevieite
ardudayaldliiianisasvisunduye sdngnm

2.10.2 3Uuuu Star

o aa | ¢ o a < =

Wusgyuniliflunsdeuvusiugud Inewrsedpeufiamasvniasens
| o o ¢l o | = 5 = | .
sioanaiiluiigunsniiiundt Hub via Switch Taugunsaldanit Hub w38 Switch ax
o v o = ¢ d o v o 2 ¥ o | e
ninfssuquinarsiviiminiinsenedoya lnededvesnisssluzuuuuilfe win

o a a | < ot < a P v

audygrauinvinluneniunesinsesdariomils nsosnouimesdugazaunsaldau

Lsnd usimngudnansiie Hub wie Switch iadeagsildszuuissyuuldaninsavian

Tviassuy
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2.10.3 3Uuuu Ring

Cl ] - - a =i d
Duszuuafinisdedoyalulufieniafivadiu Tngasiiiaes Server
. | P ' = a v | W o |
¥ Switch Tun1suase Token [iHaRSIABUINTIASDIABNR? Lmaﬂmmaamﬁawagamdm
' |3 | a o o v | v Y o vy |
LLa:ixmwamiawaa_gamimﬂammma%auﬂwmaamiawaaﬂa%mmmﬂﬁia‘lwagaﬂau

wihdugnaslvdusadunou

2.11 arwlwnau (Python)

mmlwwauﬁa%ammmﬁﬂumsqu‘auiﬂiLm'immmﬁaﬁﬁmmmmmqﬂaj
saannwdugidedluneud nwlwvewduifuater Open Source fvinlsiynay
awnsavzthnwlweuniauilusunsuvosmasiitaghidesdedldsne uazau
iy Open Source vilvaudranrefsinutinmnlmeuiimsainsogety wald
uldnsauaguiunndnvalzL

awlwneugnasistuinlag Guido Van Rossum TnglAnvasaw lnnaugn
a¥edunnninnei® nisssnenasysiluiuyduinesnimes  AsesUssananaluiay
ussvinuazU ifinud Ailisulwnounostuisnie 1estu 0.9.0 senuniied 2533 uas
westutlaglulull 2557 fs 3.5.2 uasldlinsimunlnnouluguil 3 fe Python 3000 w3e

Py3k lagaziinsuiulsalvaiifaunsn uasmeutloglusewinanisvnae et
AN YR RINTY INVIaL

2.11.1 mwlwisuadvayuuuiiuuAnesUandleisauwin u5e OOP (Object

Oriented Programming)

a M o1a i o =
2.11.2 mmwilwneulunwimenimesildAnyarinisldauuazidunsid

AN BAIEUgNN

2113 Thefidousmglwneuauisauilufuvuszuuujdanissuqlé
(Portable) wiu Linux, Ms-windows (95, 98, NT, 2000, XP), Amiga, Be-0S, 05/2, VMS,

"
QNX, LagszuuauganuInuig
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2.11.4 Twvouatduayumalulad COM 983 Ms-windows

2.11.5 Twveusiuumsgiunisdumesing Tkinter Featuayuuuszuy X
windows, MS-windows Wag Macintosh n15taA1ds Tkinter APl aelmlUsunsuiwaslidas

i = o at a wa o
whlulAnaluuuussuuUfiRnnsdug

2.11.6 lwiewdu Dynamic typing Ao anunsawdsuviedeyaliiouas

G2l

2.11.7 lwvoudl Build-in Object Types Ao TAstafvasdoyafianusaldlslu

Python Usenaushy &, Anduwn3, ands idedensldnuuaziivsedusnmge

d = 1 I L3 =
2.11:8 Twvoufiiniedionnes uinuy Wi nasuszalanaminglig n1si3es

173

Toya NMsEReansy n1snTIFeuRaulvYeslerIy NSl [Hudy
2.11.9 lwvauiluegadmiuinns Regular Expression

=l A 1 3 d’l Lo s s i 1
2.11.10 \LWVIaua.lllaﬂﬁ‘l/lﬂ‘JN‘UU'%’]ﬂUﬂWWU’]E‘IUUﬁ‘l{U&J‘Tﬂll'TEJ Taun COM,

Image, CORBA, ORBs, XML {1

21111 Iwnaudenisviieaudiesedanludsd @ misasnnisiud

mhemusildsodledlivhauliedradvseansnm

2.11.12 Iwvauayaaliilsyndrdawes Python alinmelulfante c/crs

2.11.13 Twveuoyg s MIUsIATEEesa$s Dynamic Link Library (DLL) 1t

139U Python

2.11.14 Inwouiinegaadvaywierduidanisn  TUsiwa 1590 regular,

expression, xml, GUI LLasﬁu‘]
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2.11.15 Twveuvsznaumisuegaainivadne Internet Script uazRnsaiy
dumesidmiiu Sockets, uazviwihlu CGl Script naonauldsdds FTP, Glopher,

XML wazduqdnuin

2.11.16 lwveuaunsalssanananiwnudemansuasimnssuaanslaaeng
AUseAvEam
2.11.17 Iwouilleiduatuayugiudoya 1w MySQL, Sybase, Oracle,

Informix, ODBC LLasguf]

2.11.18 weuillaus3atvayusunsadenwnsiin sy vniwvae vie
nmda viadsutonuuuain gaenmuduiintidlugduuusaen Ifesdaasmnuasd

Uszansnw
2.11.19 IwvpuiilausFaduayusinulgaseieg

2.11.20 lwneuillausiianusuadnaandrs POFE  1aglioidnsa Acrobat

Writer

2.11.21 Tweuillausn3amsuasie Shockwaves Flash (SWF) laslsigasfiass

Macromedia Flash [4]
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UnN 3
A1S9DNLUULALAITIANILATINY

3.1 ANS9RNLUY
lasasutifunisesnuuusyuunsiu-fAusodnsenu laverfonisvineiuues
welulad RFID lulesmoulvsaiaes wazniseenuuusruvdensodnseufiaaniidnseu
lneisuanmsetudeyannmin(RFID. Tag)uazdvdeyaluddlulasreulvsaaas 91niu
3 [ < v ] [ as
lulasaeulvsainesazdsdoyalyuszutananszvugiudoya uazdanduund
s & d dagvoe - @ o o I W =
Lulasmeulvsalaesdnaiaieddlminisdaaviataniendnsoy Seillasiouanasiogud

° @ P
3.1n wazannsauaatufenlaesinsuvesn sy ewldnegi 3.1y

Station 2™

d 1 o o/ o/ @ty
3U 3.1 lassiisnniimsvesssuuanisnsemenlud® aussuu RFID

RFID

—— Microcontroller «—  Motor
Reader

I

Server

| RFIDTag —>
L

o @ []
EU'V] 3.19 UAoAlaozunINYeIN1sYinaIu
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3.1.1 ms¥ieuludau RFID Reader uas lulaspaulnsaiaas

M$M9MUREEURNNST RFID Reader sutoyanin RFID Tag laeil RFID
Reader azvhn1senudeyarumsmilenininaduingsenisnsssaduniviosn uavasds
Yoyaves RFID Tag lululasmoulnsataes (Arduino) mmifululasreulnsaiaeiords
FoyailldFumduriussuuintoda ANl soufmos Tnefusudamsvihanudusogui

3:2

SUANRIN N5

< '
IA84981U4 RFID

" lulasreulnsaiaes. |

‘ |

| quasvihau |

3% 3.2 wnudsmsviuveslulaspaulvsaiaesuaz RFID Reader
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3.1.2 daudszndanauazgiudoya
n3viIuveEIuYsEInanakarguteyaty Tusunsutoyatarysed
RFID Tag 91nlulasmoulvsaiaesiiuniaaietisduwasitnuidudinines antuy
o o & ° o w v v ] = al v v a v o i
Wiwnsuideutuasinisihteyadldfuunduluisuifieuiudeyadiduiinedly
v o ] a o Y a Y v | |
gudoyaiiensivaeuinduaindnfiamnsalduinistusadnseulsmioll ninwuinas
Us¥d1 RFID Tag dumssivfeyavesandnlugiudeys ssuvasvinisesiadeuaniuzaige
YoIUTNTPUNTAUTNI U wiondsdyyrunduludslulasroulvsaaesiieldlunns
= = =3 [ I Qs = I &) = [l
AIVANMIGoAvoUandendnseuludiuaaly Ineninaniuzuinsaandudussuuards
f8nws “0” nauld winilumslduinisAuavadsinsnes “17 naull anntussuuarsanis
naundudnlulaspoulvsaans Inad1dnisdonniavandonads dunuilasundvunay
Ju “ON”  wdrsvuuagyhnisiasuaniusvesnisduuasAunsanviaduiinsyiRasly
% | & = -] i o Y Y W & % i
Fuveya uaminszuudepnieUantoaliyiveu dygranlssunduniandu “OFF” uae

[ =2 = [ © & ar o
syuvarlivitmsturinyenms Tngssuvlumudinmsiaudusiegud 3.3
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Sudeyaann
lLulpsraulnsaans

- RTI9EeuInUY

Taile

g

f
a1 WitluTasaeulnsawaed j

[ 4
B -
)

l———‘ _i_n_nﬂaiauamuzﬁ'ﬂq_ﬂ:ii——l

dy 0" WilluTnsnantnsmans

s '“

S andavield

=

Al

|

ALY

safudieyaainlulaseeulnsaieas /

]

<

ON_,.»’EﬁﬁmﬂmLﬂu ON
S Giza cOrEdy S

» "

P . -
Waguan uzkaznnl sed R

/ )

OFF

‘-
i

)
" ]__/

L aumIiem

UM 3.3 wnudsmsyihanuresseuudssianauazgudoya
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3.1.3 daun19vinauvasueInes
Tudhumsihaurewawmeiiiusuanmsivaainlulasreulysiaesidignns
l:'l n!! a ! 1% € 1 A @an [
ps1aaeuiouly Fasunnnsesaeumilsnnlulasreulnsameiivhiu “1” violi &
[ a I3 o ] a v g & o 11 aow
Wuasawawmasazyinsugumuduuning 90 ase duduiavyyinnisuszananaindile
nlulasreulvsiaesiviniu “0” wawmesazshnswyusduuiing 90 s Tnsfiunuds

nsvieududegud 3.4
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! #
/ SuA19n /
lulnspoulnsaians :

A 2

wyunud
w1iAN1 90 Barn

& o o
JUN 3.4 unudamsviniveslames

dy 1 dl Y o U ¥ dl = } gj 1 Y o v 6 v ¥
wnanstluenasianulidmsunisidnuienisfinewing eugslnhlulgsslevimunisin

Lidnsdilag visdu Bnnanuilisaudadiien wagdesdneddisdiveenarsynasendnsluly
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3.1.4 d79UN19ATIVHBVANITNITNNIUVDIUBLNDS

N5l UEILYBIN1IMTIVED VAR UL ATV LY DI BLA S S LS UIINNS

v 1

FUA" SensorValue nweasanIsulasdyyueundonduidnealulasaoulnsiaosidng

u

A 1 AU = 1 1 o 1 o 1 L2 -
n1sasvdeuleulalnednASuLAILINNIN 104 2E¥AsdeAI “ON” TuSaugw
& 1 d o 1 o 1 « ” L7 - & L7
193 waztnlildumudaulvasyiinisdsdin “oFF” Ududwined Inefunutanis

° W a
audusgud 3.5

L Gumsyhew )
4

7 fuannwasannIulag
/ doynunuauideriiluAanes

i__‘—!:.'SensorValue > 104;,'71-—j

A9“ON” ‘ r de“ofE” /|
Iguteya | - Wydeya

| derrly Server

L aumsvhen

P4
4

|
|
J

3U7 3.5 nMsesvdavanuznuTesames



3.2 NISAMAUNE

3.2.1 NMSVIAFDUNIIBIUUDY RFID Reader
- 19 Spectrum Analyzer uainaiuvesdtyey10ua1 RFID Reader

' v a Er z
- NMINPADUNIT8T1UYY RFID Reader Imauﬁmwa;&ammulmmu Serial

Monitor

28

- 14 Logic Analyzer Sudtyauasdniinesn Tx 193 RFID Reader uaz¥ns

o 1utayandyaafisuiuleyafiuanniu Serial Monitor

3.2.2 nsvagaumsinnuludivvaadsiiies

- vegpunIatudlayasen i linnofuarlilasraulmaoslrouansdoya

N1U Serial Monitor

- VAFDUNITVINIULBATILIOS IO LAARANITH I T VU198 ADNA LG B S
- FunggudayanlivuiintoyavasaniBaniu PHP MyAdmin

3.2.3 N1SNAERUNITNIIUYDIUDINDS

- 19 Oscilloscope FudyyrmunIsviUuen93 H-Bridee 203laddutaimes

(L2930d)

U g @ e | | o @ ¥ =
- 19 Oscilloscope Uity niusssiudinnasoudadiuviu 10 Tovil Tuvasd

UaWBsYN LA YTy

3.3 el T luni1svaasg
3.3.1 gunsal

RFID Tag

RFID Reader
Microcontroller (Arduino)
Ethernet Shield
Computer

DC Motor

IC Drive Motor (L293D)

U 4 ou
U 4 51
11U 4 61
U 4 F1
$1au 1 1ASeq
U 4§17

U 2 @7
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Resistor 10 ohm 1Y 2 Fn

d s
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#include <Firmata.h>
#include <SoftwareSerial.h>
#include <SP1.h>

#include <Ethernet.h>
SoftwareSerial mySerial(2, 3);
int CMD[64];

int comlen =0;

int out_flag =0;

int incomingByte = 0;

int reset_pin = 12;

int send_counter =0;

int motorlPinl = 5;
int motor1Pin2 = 6;
int enablePin=9;
int motorPinl_state;

int motorPin2_state;

bool processing=false;

byte mac[] = { OxDE, OxAD, OxBE, OxEF, OxFE, OXED };
IPAddress server(130,211,173,73);

IPAddress ip(192, 168, 1, 1);

EthernetClient client;

void setup()

{
Serial.begin(9600);

mySerial.listen();
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mySerial.begin(9600);
delay(10);

mySerial. write(0x02);

pinMode(motorlPinl, OUTPUT);
pinMode(motorlPin2, OUTPUT);
pinMode(enablePin, OUTPUT);

digitalWrite(enablePin, HIGH);

Ethernet.begin(mac) ;
delay(100);

Serial.printIn("Client: started");

}

void loop()

{

for(int i=0; i<comlen; i+=2)

{

int ¢ = mySerial.write( CMD[i]*16 + CMD[i+1]);

}

comlen =0;

char id[8];

id[0]=0;id[1]=0;

int index=0;

while (mySerial.available()) {
byte C = mySerial.read();

sprintf(id+index,"%02X", C);
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index+=2;

}

String cid="";
if(processing==false)
{
processing=true;
if(id[0]!=0 && id[1]!=0)
{
for(int i=0;i<8;i++) {
cid+=id[i];
}

String first = new_send("0:"+cid);
if(first=="1"){
motorPinl_state = digitalRead(motor1Pin1);
motorPin2_state = digitalRead(motorlPin2);
if ((motorPin1_state == LOW) && (motorPin2_state == LOW))
{
digitalWrite(motor1Pini, HIGH);
digitalWrite(motor1Pin2, LOW);
delay(2700);
digitalWrite(motor1Pin1, LOW);
digitalWrite(motor1Pin2, LOW);
}
int sensorValue = analogRead(A0);
if (sensorValue>104){
new_send("1:0N");
}
else{

new_send("1:0FF");
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}
delay(2000);

}
else if (first=="0") {
motorPinl_state = digitalRead(motor1Pin2);
motorPinl_state = digitalRead(motor1Pin2);
if ((motorPinl1_state == LOW) && (motorPin2_state == LOW))
{
digitalWrite(motor1Pin1, LOW);
digitalWrite(motor1Pin2, HIGH);
delay(2700);
digitalWrite(motoriPin1, LOW);
digitalWrite(motorlPin2, LOW);
}
int sensorValue = analogRead(A0);
if (sensorValue>104){
new_send("1:0N");
}
else{
new_send("1:0FF");
}
delay(2000);

}
delay(3000);

processing=false;

}

int SerialReadHexDigit()
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{
byte c = (byte) Serial.read();

if (c>='0'&& c<="9"){
returnc-'0";

telseif (c>="a' && c<="f") {
returnc-'a'+ 10;

}elseif (c>="'A' && c<="F') {
returnc-'A' + 10;

}else {

return -1;

}

}

String new_send(String msg)
{
Ethernet.begin{mac) ;
delay(100);
Serial.printIn{"new send..");

Serial.print("connecting..");

if (client.connect(server, 8080))
{

Serial.printIn("successful");
Serial.printIn("message: "+msg);
client.print(msg);
String res="";
delay(800);
while (client.available())

{

res += (char)client.read();

}
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Serial.printIn("result: "+res);

delay(100);

client.stop();

return res;

else {

Serial.printIn(" failed -> resend");

new_send(msg);
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Adeluduveas Python

import threading
import socketserver
import urllib.request

import urllib.parse

class ThreadedTCPRequestHandler(socketserver.BaseRequestHandler):

status =
cardid = ""
def handle(self):
self.data = self.request.recv(1024).strip()
# type:data
print(b"Received: "+self.data)

_type,msg = ThreadedTCPRequestHandler.classify(self.data)

ThreadedTCPRequestHandler.dotask(self,_type,msg)

#_type:msg
def classify(data):
# _type O =cardid , _type 1 = status

return data(:1],data[2:)

def dotask(self, _type, msg):

global status,cardid

if _type ==b'0"
cardid = msg
params = urllib.parse.urlencode({'s":cardid,'n":'0'})
f = urllib.request.urlopen("http://localhost/check.php?%s"%params)
content = f.read().decode('utf-8')

print(content)

a3
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if not "You are not member" in content:
if not 'to 0' in content:
status =0;
self.request.sendall(b"0")
else:
status = 1;
self.request.sendall(b"1")

else:

print("HEHHHHAFHHHTSHS BRI )

else:
if b"ON" in msg:
params = urllib.parse.urlencode({'s":cardid,'n":'1'})
f = urllib.request.urlopen("http://localhost/check.php?%s"%params)
content = f.read().decode('utf-8')
print(content)

print("HEHHHEHFHAH A"

class ThreadedTCPServer(socketserver.ThreadingMixin, socketserver.TCPServer):

pass

if __name__=="__main__":

HOST, PORT = "10.240.112.102 ", 8080

server = ThreadedTCPServer((HOST, PORT), ThreadedTCPRequestHandler)

ip, port = server.server_address

server_thread = threading.Thread(target=server.serve_forever)
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server_thread.start()

print("Server: started")

el
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mdaludauvas PHP

<?php

date_default_timezone_set('Asia/Bangkok');
mysqgl_connect("localhost","root","W18Y+JagA | UxvP");
mysql_select_db("pb");

mysql_query("SET NAMES UTFs");

Scard_id=S_GET['s'];

$n=$_GET['n'];
ScheckQ = "SELECT * FROM member WHERE card_id = ".Scard_id.""";

Stime_date=date('d-m-y')." ".date('H:i:s");

echo Stime_date;

Sobj_checkQ = mysql_query(ScheckQ);
if(mysqgl_num_rows(Sobj_checkQ)>0) {
Sres_checkQ=mysql_fetch_array(Sobj_checkQ);
Smem_id=5Sres_checkQ['mem _id'];

if(Sres_checkQ['status']==0) {

if($n=="1") {

echo "\n"."-now change to 1-

mysql_query('UPDATE member SET status="1" WHERE card_id="".Scard_id."");

mysgl_query("INSERT INTO history (mem_id, time_date, change_to)
VALUES("".Smem_id.","".Stime_date."',"1")");

} else echo "\n".'"Will change to 1';

}

else {

i($n=="1'){

56



echo "\n"."-now change to 0-';

mysql_query('UPDATE member SET status="0" WHERE
card_id="".Scard_id."");

mysql_query("INSERT INTO history (mem_id, time_date, change_to)
VALUES("".Smem_id.","".Stime_date."",'0")");

} else echo "\n".'Will change to 0';

lelse

echo '\nYou are not member!';

mysql_close();

>
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druvawmiiiEudy
<’php
header('Content-type: text/html; charset=utf-8";
echo '
<html>

<head>

<meta http-equiv="Content-Type" content="text/html;.charset=utf-8">

</head>
<body style="background-image: url(\'o.joe\’); background-size:cover;">
<a href:"reglster.php">Lﬁmm%ﬂ</a>
<br />
<a href="show.php">ganiug</a>
<br />
<a href="search.php">Aumyse in</a>
</body>

</html>

25
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druvasntnamsiiyuauIIn
<ldoctype html>
<html>

<head>

<meta http-equiv=Content-Type content="text/ntml; charset=utf-8">

<style type="text/css">

body {font-family:Arial, Sans-Serif;}

#container {width:210px; margin:Q auto;}

/* Nicely lines.up the labels. */

form label {display:intine-block; width:140px;}

form .line {clear:both;}

form .line.submit {text-align:right;}

</style>
</head>
<body>
<div id="container">

<form action="doregister.php" method="post" accept-charset="UTF-8">
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<h1>Register</h1>

<div class="line"><label for="fname">%a</label><input type="text" id="fname"

name="fname"></div>

<div class="line"><label for="lname">unana</label><input type="text"

id="lname" name="lname"></div>

<div class="line"><label for="id">s¥atnAnw1</label><input type="text"

id="std_id" name="std_id"></div>

<div class="line"s<label for="id">s1anin</label><input

type="text" id="card_id" name="card_id"></div>
<br />

<div class="line submit"><input type="submit" value="Busu"></div>

2 o LY I = ar
<p>lUnnsendeyalugnaasneunatudu</ps

</form>

</body>

</html>
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<ldoctype html(>
<html>

<head>

<meta http-equiv=Content-Type content="text/html; charset=utf-8">
<style type="text/css">

body {font-family:Arial, Sans-Serif:

background-image: url("b.jpg"); backeround-size:cover;

}

#Hcontainer {width:500px; margin:0 auto; padding:10px; backeround-color:#eee;}

/* Nicely lines up the labels.*/

form .line {clear:both;}

</style>

</head>

<body>
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<div id="container">
<h2>autin</h2>
<?php
mysqgl_connect("localhost","root","W18Y+JagA|UxvP");
mysgl_select_db("pb");

mysgl_query("SET NAMES UTF8");

SQ="SELECT * FROM member";
SresQ=mysgt-query($Q);

>

<table border="1" cellpadding="5">

<tr>

<th> <div align="center">$%aau18n </div></th>
<th> <div align="center'>snatnanw </divs></th>
<th> <div alignz"center">%a </divz</th>
<th><div align="center">uang </div></th>
<th> <div align="center">a&aug </div></th>
</tr>

<?php

while(Srow = mysqg|_fetch_array(SresQ))

{

s



<tr>

<td><div align="center"><?php echo

Srow['mem_id"];?></div></td>

<td><div align="center"><?php echo

Srow["std_id"];?></div></td>
<td><?php echo $row['fname"];?></td>
<td><?php echo Srow["lname"];?></td>

<td><div align="center"><?php echo

Srow(["status"];?></div></tds

</tr>

<Iphp

mysql close();

>

</div>
</body>

</html>
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<Iphp

//Srewritepage=file_get contents("search.php");
header('Content-type: text/html; charset=utf-8");
mysgl_connect("localhost","root","W18Y+JagA|UxvP");
mysgl_select_db("pb");

mysql_query("SET NAMES UTF8");

//get the g parameter from URL

$g=5_GET['q"];

$listQ = "SELECT * FROM history WHERE, mem_id="5q."";

Sres = mysql_query(SlistQ);

ShisQ = "SELECT * FROM member WHERE-mem_id=".5q."";
Shisres = mysgl_query(ShisQ);
Shisres=mysqgl_fetch_array(Shisres);

echo 'svigaunBn: ' Shisres[0].'<br />";

echo 'sWian1§a: . Shisres[1].'<br />

echo 'sWatin@nw: ' Shisres[2].'<br />,

echo '%a—af}a: 'Shisres[3]." ".Shisres[4].'<br /><br />";
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iflmysgl_num_rows(Sres)<1) {
echo "daluiflsein..";
mysgl_close();

exit();

>

<table border="1" cellpadding="5">

<tr>
<th> <div align="center">3uai</div></th>

<th> <div align="center'>@n Uz </div></th>

<ftr>

<’php

while(Srow = mysgl_fetch array($res))
{
>

<tr>

<td><div align="center"><?php echo

srow["time_date'];?></div></td>
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<td><div align="center"><?php echo $row['change_to"]?8u""
A, 7></diva</td>
</tr>
<7php

i

mysgl_close();

dy 1 dl Y o U ¥ d‘ = 1 5 1 Y o v 6 v ¥
wnanstluenasianulidmsunisidnuienisfinewing eugslnhlulgsslevimunisin

lidnsdllag visdu Snnvvnuillvisaudadiien wagdesdneddiadnveaenarsynasaninisinluly
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dy 1 dl Y o U ¥ d‘ = 1 5 1 Y o v 6 v ¥
wnanstluenasianulidmsunisidnuienisfinewing eugslnhlulgsslevimunisin
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RFID Reader

Introduction

This RFID module is desgined based on MFRC522. It is a highly integrated reader/writer for contactless communication
at 13.56MHz. It supports ISO 14443A/MIFARE mode and MIFARE Classic (e.g. MIFARE Standard) products. Contactless
communication using MIFARE higher transfer speeds up to 848kbit/s in both directions.

We embeded an MCU on this module. By sending command via UART interface, you can make it work. Operation is
very easy. Most work is done by the embeded MCU. There is also a SPI interface on the board, This is the MFRC's SPI.
You can access MFRC directly via this inteface.

Various host interfaces are implemented on this module:

SPI interface

Serial UART

Features

Highly integrated analog circuitry to demodulate and decode responses

Supports ISO/IEC14443A/MIFARE

Typical operating distance in Reader/Writer mode for communication to a ISO/IEC14443A / MIFARE is 40~50 mm
Supports MIFARE Classic encryption in Reader/Writer mode

Supports ISO/IEC14443A higher transfer speed communication up to 848kbit/s

Control by Serial UART interface: Baud rate could be 2400bps ~ 115200bps, with default baud rate 9600bps
With the chip 15014443, it supports MIFARE standard encryption algorithm

Configuration data is preserved in EEPROM against power cut off

Built-in 8K EEPROM, easy to access it by sending commands

Easy to use, by sending simple commands users can control it to read or write cards



In compact command, command is as short as one byte
Excellent EMC performance
ROSH: Lead-free

Parameter

Power Supply: 4.5V~5.5V, typically 5V.
Interface: UART (5V TTL) and SPI (3.3V TTL)
Size: 40mm x 50mm

Usage

Baud rate could be 2400bps ~ 115200bps
Default setting:

Baud Rate: 9600bps

Parity bit: None

Start bit: 1

Data bit: 8

Stop bit: 1
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There are two kinds of command: Basic command.and compact command. All the command are in Hex format. Please

download manual for more information.

Connecting with Arduino is pretty easy. With Arduino Sensor Shield, just plug in and play.




Dimention
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Software

Recently we created software tool on Windows for this module.
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~Port Setting-——

jcoms  w| jeso0 |

~Function

H

It could do:

Basic command send/receive window
Find card

Read card's serial NO.

Add/remove card from authorization list
Check card in the list

Read/write RFID card

Read/write EEPROM
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L293, L293D

QUADRUPLE HALF-H DRIVERS

SLASDOEE ~ SEPTEMEER 133€ - REVISED JUNE 2002
T ey

Featuring Unitrode L293 and L293D
Products Now From Texas Instruments

Wide Supply-Voitage Range: 4.5 Vto 36 V

Separate Input-Logic Supply

Internal ESD Protection

Thermal Shutdown

High-Noise-Immunity Inputs

Functional Replacements for SGS L2983 and

SGS L293D

Output Current 1 A Per Channel

(600 mA for L293D)

®  Peak Output Current 2 A Per Channel
{1.2 A for L293D)

®  Output Clamp Diodes for Inductive

Transient Suppression {L293D)

description

The L293 and L2930 are quadruple high-current
half-H drivers. The L2393 is designed to provide
bidirectional drive currents of up to 1 A at voitages
from 4.5 ¥ to 38 V. The L2930 i designed to
provide bidirectional drive cuments of up to
600-mA at voltages from 4.5 vV to 36 V. Both
devices are designed todrive inductive loads such
as relays, solenocids, dc and bipolar stepping
motors, s well as other high-cumrent/high-voltage
loads in positive-supply applications.

N. NE PACKAGE
(TOP VIEW)
12BN [| 1 W 16 ]ch
1A ]z 15]] 4A
1Y [z 4[] 4
HEAT SINK AND { s+ 1= J} HEAT SINK AND
GROUND T []5 12]] J© GROUND
2y [|s 1] 3
za )7 10]] 34
veea [J8 2flaaen
DWP PACKAGE
(TOP VIEW)
1,26N[] 1 - 23] Voot
1a[]2 a7l 4a
1 []a 26]] 4
ne[]a 25]] NC
nclls 24[l nC
neclle 23] NC
HEAT smxma{ E o % } HEAT SINK AND
GROUND 2t GROUND
o 20
wcl1e el ne
we[J1r < 18]l NG
2¥[lz.  17]lav
2a[lz w1aflaa
Vecal] 14 15 ] 34EN

All inputs are TTL compatible. Each output is a complete totem-pole drive circuit, with a Darlington transistor
sink and a pseudo-Darlington source. Drivers are enabled in pairs, with drivers 1 and 2 enabled by 1,2EN and
drivers 3 and 4 enabled by 3. 4EN. When an enable input is high, the asscciated drivers ars enabled and their
cutputs are active and in phase with theirinputs. When the enable inptt is low, those drivers are disabled and
their outputs are off and in the high-impedance state. With the proper data inputs, each pair of drivers forms
a full-H (or bridge) reversible drive suitable for solenoid or motor applications.

On the L2593, external high-speed output clamp diodes should be used forinductive fransient suppression.

A Vgoq terminal, separate from Voo, is provided for the logic inputs to minimize device power dissipation,
The L293and L2930 are characterized for operation from 0°C te 70°C.

Please be aware that an important notice concerning availabifty, standard warranty, and use in eritical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet

PACOUCTION DATA idormalion % cumal o of publicstion dede.
Prodects cocdom & speciiostions pa e loms of Tais Petruments

Trctude
Iesiting of 2 perameters.

P 3 ¥

‘@ TEXAS

INSTRUMENTS

FOST OFFICE BOX 555303 ® DALLAS, TEXAS TEIES

Copynght £ 2002, Texas Instruments incomorated
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L293, L293D
QUADRUPLE HALF-H DRIVERS

SLASCO3E -~ SEPTEMBER 1286 — REVISED JUNE 2002
e e

block diagram

veer
5 - j‘
oIt 16 r
2 [
AL -
oL e >
y
Eamme ] g 7 L
= 4 13
5 12
\\\ = " I -
6
r——‘-—iv—l‘j_ |
! |
= 1
rl s 10 11
o\ Lzl 1 NS
o -
Ve
NOTE: Output diodes are internal in L2930,
TEXAS INSTRUMENTS
AVAILABLE OPTIONS
PACKAGE
PLASTIC
Ta DIP
{NE)
L. ) LIGANE
0w 70C L7930NE

| |'Unitrode Products
' from Texas insty
AVAILABLE OPTIONS
FACKAGED DEVICES
- SMALL PLASTIC
A OUTLINE DIP
[DWP} {N}
n L283DWF 253N
o TC | Gappwe | L2saon

The DWP package is avalable taped and rzeled Add
the suffix TR to dewice type{e.g., L2ZO3DWPTR)

‘@‘ TEXAS

INSTRUMENTS

2 POST CFRCE BOX 855303 ® DALLAS, TEXAS 75265
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1293, L293D
QUADRUPLE HALF-H DRIVERS

SLRST08E — SEPTEMBER 1586 — REVISED JUNE 2002

FUNCTION TABLE
(each driver}

INPUTST
EN

QUTPUT
b 4

B H
H L
L Zz

Bl o

H = high leved, L = low level, X = srelevant,

Z = high impedance {off)

1 In the thermal shutdown mode, the output is
o the high-mpedance state, regardiess of

the input levels.

logic diagram
1 2 3 4y
1.2EN =1
7 ¢
28 2
7
L P Yy
3.4eN 2
15 14
4A ay
L/
schematics of inputs and outputs (L 293)
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
VCC‘- A o —r'T 4 vﬁCz
Ty
« s '
: A
Input §‘~. P Qutput
AT ]
— e —
i S
GND ~—# -
¢
T - GND
= e e~
‘V TEXAS
INSTRUMENTS :

FOST OFFICE BOX 552303 @ DALLAS, TEXAS TE2E5
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L293, L293D
QUADRUPLE HALF-H DRIVERS

SLRSC03E - SEPTEMBER 1286 - REVISED JUNE 2002
D e S S eSS

schematics of inputs and outputs (L293D}

EQUIVALENT OF EACH INPUT TYPICAL OF ALL QUTPUTS

——— * Veez
veel

Input P—LO— Output

GND

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t

Supply voltage Vo1 (seeote 1) Lo Ll Ce L N o e e O e . 03B Y
Output supgiyoliafe, Vol el BN .Y, [ 48d4a \ "0 J0Q bomd . 8. ™ Bav
input voltage 8| ..... 27 Sbdebd B9 @ B/ W7 \ 4 DL W Sdebided SN . W7W
Output voliage rtide, o). .. 19070 U8 NN . airitds W E V. 4). Lo =3Vt Vega +3 W
Peak output current, o (nonrepediive, t < Smsh L293 ' il i ot P L. 0. IR A
Peak output current, I (nonrepetitive, t < 300 ps): L2930 0L . L L ool siii oL 124
Continuots outpul cument, 1o L1293, o0 0 L L L T L e e s 1 A
Continuofiafbutpud cefisit, fg9038° -4 A V) IR0l AN, e L +800 mA
Continuous total dissipation at (or below) 25°C free-air temperature (see Notes 2and 3) ... .... 2075 mW
Continuous total dissipation at B0°C case temperature (see Note 3} ... .. ..ovdi oot ... SD00D MW
Maximum junction temperature, T~ ). ...\ Snr e e T, w1 50°C
Lead temperature 1,6 mm (1/16 inch} from case for 10 seconds ... ... . oi. s, 2t . . 260°C
Storage temperature range, BE o B L > o R T T S N -65°Cio 150°C

T Stresses beyond those listed under "absokute maximurm ratings” may tause permanent damage o the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximurn-rated condtions for extended periods may afiect cevice reliability.

NOTES: 1. All votage values are with respect to the netwark ground terminal.

2. For operation above 25°C free-air temperature, derate finearly at the rate of 16.6 mW/'C.

3. For operation abowe 25°C casetemperature, derate [naarly at the rate 6F T 1 4 mW/'C. Due to variations = individual device electrical
characterstcs and thammal resistanies, the built-in thermal overload protection may be activated at power levels sightly above or
beiow the rated dissipation.

Err—— == e ==l T
‘Vf TEXAS
INSTRUMENTS

4 PCST OFFRICE BOX $55302 ® DALLAS, TEXAS TE265



1293, L293D

QUADRUPLE HALF-H DRIVERS

SLASO0EE — SEPTEMBER 1586 —REVISED JUNE 2002
e

recommended operating conditions

MIN  MAX | UNIT
Voo 45 7
Supply vottage v
Vee: Vees 36
i ) Vg 8TV 23 Vpeq ¥
V| High-level mput voltage
 High Voot 2TV 23 7 v
Vi Low-level output voltage EERE B
Ta Operating free-air temperature 0 70 c
T The algebraic convention, in which the lsast positive (most negative) designated minimum, is used in this data sheet for logic voltage levels.
electrical characteristics, Vooq =5V, Veey =24V, Ty = 25°C
PARAMETER TEST CONDITIONS WIN TYP MAX| UNIT
-~ y 1293 | =-1A v + 3
Von  High-level output voltage 12030 i%;:! =L08A Voc=1.8 Vop-14 v
203 N
VoL  Low-level cutput voltage LL.'!;;{) lgi B 1{;; A 1.2 18 i
VoK  Highdevel output damp voltage L2830 ok =-06A Vo2 +#1.3 v
VoKL Low-level setput clamp voltage L2030 ipg = 06A 13 v
A 0.2 100
Iy High-level mput current V=T A
i il EN ‘ 5z Lm| "
i Lonfindl inpan@ld 1= vi=0 ——
] o 4 , =
a = N ! 1
All outputs at high level 13 22
Icct Logic supply current ig=0 All outpits 3t low level 35 83 mA
All outputs af high impedance e 24
All outprsts 3t high level 14 24
lccz  Cutput supply cument ip=0 All outpets 3t low fevel 2 “a]l ma
All outputs at high impedance 2 4
switching characteristics, Vogy =5V, Voep =24V, Ty =25°C
PARAMETER TEST CONDITIONS LAE. LZBMNE_ UNIT
MIN  TYP  MAX
IPLH  Propagation delay time, low-io-high-Sevel output from A input 860 ns
tPHL Propagation delay time, high-to-Jow-Sevel output from A input P 400 ns
S~ ~ Cy =3¢ pF | See Figure 1
tryy Transition time, low-toshigh-level output 300 ns
tTHL Transition time, high-to-ow-deve! output 300 ns
switching characteristics, Vocy =5V, Voez = 24V, Ty = 25°C
L2330 WP, LZ93N
PARAMETER TEST CONDITIONS L233DDWP. L233DN | yni
MIN TYP MAX
tply Propagaton delay time, low-1o-high-level output from A input TED ns
P ‘ fime, high- evel 3 i 2
tPHL ropagal:on delay m.'ﬂsgh to-low-ievel output from A input CL=30 of. Seefiguet 200 ns
Ty Transition time, low-to-high-eve! outpat 100 ns
tTHL  Transiticn time, high-to-low-leve! output 350 ns

‘Q‘ TexAS

INSTRUMENTS

FOET OFFICE BOX 8551303 @ DALLAS, TEXAS TE285
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1293, L293D
QUADRUPLE HALF-H DRIVERS

SLASDDEE - SERPTEMBER 1586 - REVISED JUNE 2002

PARAMETER MEASUREMENT INFORMATION

input SV 4V

Pulse Vect Veez
Generator A
{see Note B)
Y -WI——- Output
Cp=30pF
3V —uoAEN -
~I~{see Note A} Output -
I | —+——VoL
ke Mt - triy
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Cl inciudes probe and jig capacitance,
B. The pulse generator has the folowing charactenstios: -5 10 ns, t7 < 10 18 4y = 10ps PRR = §kHz, Zp =504

Figure 1. Test Circuit and Voltage Waveforms

ey
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