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ABSTRACT

This project proposes and constructs automatic tour guide system. It composes of
transmitter, receiver and central system. At transmitter, sensor detects the change in the
infrared radiation emitted from a human movement. After that it sends pulse wave to
microcontroller. The pulse wave is processed and inverted location address by
microcontroller. RF module sends the location address to receiver. At receiver, the location
address is processed and then description sound displays. For the central system, there is a
sensor performing detection of incoming and outgoing attendees together with recording
their incoming or outgoing time. There is also an application to present the data.
Furthermore, there is a system which allows the attendees to call for the staff to come to

their position.
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1. 2sasmeuendadyandunesinviundadiy
2. mndigegluaniiz Enable Interrupt (EN) Avzmausunis

@/

BumaIIWImeNsadeal Interrupt Acknowledge ndulufnsasniuuen

@ =

3. Wediiglieygluaniie Disable Interrupt  Walaafunis

4. yganisviululusunsumdn

5. WITneuendBumeiiwinnme iR RausnsdumLn
wlvigignszlanly

6. FgdrluTames PC uaridawmasmly Tunuliluaudn

o 1 ::l' = rn‘ 1 = & s v
7. vandlulusunsudeaiiiauimsgunsaindadumes swidnunau
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AULAY

9. Wingglvindugdaning Enable Interrut (EI)

o o A v L
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2.2.3 n15AARBLUY SPI (Serial Peripheral Interface)

seUuYed SPI azlvanedygmdiuiu ¢ i@y (ldduane GND) @e SCK
(Serial Clock), SSEL (Slave Select), MIMO (Master In Slave Qut) wag MOSI (Master Qut
Slave In) Tnedmayas SCK Wudyarauniiniiadelisuiadiovavluluumnamesvie
udgaunindevhauduaan a1 MIso \Huaniudeyadmduinanes dau MOS|

Durdsdoyannunawead

as 1 L] = € s dy
lusguuda SPl aglailimsimuaueniasa n1sidongunsaifnifesnis

£=Y 1 o v v 1 s A s b7 1 Al L2
Ansiovilasensasdygalunion SCK, MISO, MOSI sutuiuld usvifiseluds Slave

b as =) I L3 s
Select agfpauuniu lugui 2.3 mssiegunsal SPI iululasmeulnsaiaes

SCLK

SCLK P
MOSI B MOSI SPI
SPI MISO _ MISO Slave
Master 551 p 55
5§52
.
—p SCLK :
» MOS| SPI
MISO Slave
» 55
—»{sck
e
MISO  Slave

U 2.3 msseaunsalvesszuula SP)

i - http://en.wikipedia.org/wiki/Serial_Peripheral_Interface Bus
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Tuda P asudegunsallaidu 2 Ussunn e wnames (Master) wazaiaw
(Slave) dlvianudumnameivilalasnisson SSEL Tiilldaednidu 1 dwihaudu

aavildlagsion SEEL WiugunsalliBuinames

gunsallduinawmesasidudpunuta Pl laedsdaya SCK Tdl%gunsal

i dledisamsidengunsaidlalidsmain 0 ludswn SSEL wiem CS (Chip Select) s

gunsal widsdstoyaligunsainiewt MOSI friudeyavingunsaisumsun MISO

2.2.4 UART (Universal Asynchronous Receiver Transmitter)

UART #83191n#1791 Universal Asynchronous Receiver Transmitter &9
‘wmUﬁaqﬂﬂsfﬂﬁﬁwﬁﬂﬁ%’uLLaxﬁq{J’aHaLmuax%ﬂﬂiﬁfaﬁ"um dwsunmsdoansoynsuuy
Aoufiainefuda UART dedndualadrfguasnisdearsuuuoynsy wiiiindn
799 UART Aevhmihilwdasdeyaitogluzuuuuaumainpeuiameslieglusuuuuoynsy
wuverdslasvauaideesnly LLazﬁmﬁwﬁLLUaaﬁ’mmunmmgﬂsmmuax%ﬂﬂsﬁaﬁﬂam%ﬁ
udfa UART IWffuuuvaununeuiiegdaudrneniinmed dauenain UART azddayaludls
ABUNIABIULAD ﬁ’qﬁﬂﬂml:-'a'q%'agaﬁuq IRauAmaINIIUme Wy dns1amialunis
Sudstoya (vamLsm), JUuuunsdedeya, mwAawatniintusznianistenondeya
(RANAIRNINNISH, wsndaya, Tarnessu) 1Wusiu n1elu UART avlldiurnsieasainedng
ﬂﬂidﬁawaﬂﬂagaLLUUIU‘SLLHSJJLLC:{ (Programmable Baud rate Generator) laan1s
fmuasfamsTETudyamuniinives UART Taefamsisiauin 16 daseiudeimun

mvnslieglugae 10-65,535

UART anunsofudsdeyaliviauuuandngining (Half Duplex) uazyag
=] ! 5 ] [ ] = al ! [
wéan (Full Doplex) lnsn1sdsuuy enavigindnidunisduufinmaiion daunsdauuy

Waguinuuanansasuuavdsdayaldluasiseaiu

nsdsteyanuveyalasiia (asynchronous transmission) 1unisasdaya

[ 1 13

Fiuuazdddbisedddyaruuinudediu uidoyanisudesgnuuanuguuuuiilinna

=1

rulinew Wesnnbisedddygranfinudeiuiligsuliawisoaanisaildiiiolnes

2
] LY

fidoyadeunl snfugddedndudowdadiulinsvinsinisddeyeulflosnsifinda

U
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< [l 1 < = = < 1 11 14 a g « = =J 1 = a
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- wdanuiles Sefealdiuiades laptops Insdw

- LNIARSAIUANTIANAN (Low circuitry cost) iFeudeuazaninsaifondafuszuy
duldegasansy

- fimuvaensisluisestayags Snwnznisdandu (Directionality of the beam)
wlifluiiadessumduluunsiidadyyin

- a Y Ay g i 3 g
- pAuunsnaneIaslglwinlnalAeadides (High noise immunity)
Uoldevoadunisn

- 1A3ead (Transmitter) uaziA3asiy (Receiver) Fovogluuuaieniy

- pduagniulpe g luldhedy au duws fulsl shlvdeanslalls

- syggnansieanseeies UssAvnwagnnasdnaveenisniy
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- dnsmsdeteyavzdiniuuuldanglvly
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PINS 1 -2 ON A HORIZONTAL PLANE
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http://www.ladyada.net/learn/sensors/pir.ntml
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NUT0OATALAMDSHVANBYRAMEY LTU 199500ETALANDT LWUULWATHY 1935
20ATALALABTUVUIIULIAY (Wien  Bridge) 199500adaiainasuuulaafing (Colpitts

Oscillator) Wugy
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(Sinusoidal wave) ﬂaugﬂﬁmaﬂu (Square wave)
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Uanawdey (Triangle wave)
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o ! 1 A =
MIATINMAIYINIAT AUA Uaz Duty Cycle vadlad 555

MIAUINMIAYIIRT ¢, way 7, vessasiudeadygrmuininldled 555

1
o =l

aunsaagulanad

Amual ¢, =0.693(R,+R,)C

AU ¢, =0.693R,C

azlal T=t, +t, =0.693(R, +2R,)C
Avd ( f) = s 1 .
T 0.693(R,+2R,)C (R,+2R,)C

Duty Cycle .

N =

s 2
2.5 wUUINNTIZTUVBAA

251  AMUMINEYDITTUUIANIgIUuDaYa
58UUIANNIgIUTeYa (Database  Management Systern  w3® DBMS)
wineilwenduniiguadansifeafugiutoya Tassuaeauazaanliungliislugums
a¥e maviuguile mshideya wagnnsdanisiisatussu vuitudeyanienisan

(physical file organization)



19

S

_,i iv ﬂﬂ‘ -'m'ﬁ_"}“ ”‘. i, - :'{D'ﬂ".' AL .-'C'j"‘l‘?‘“." MR
HE R Lo R

sannlfiingy — a0 IRT0NA

= P &
iasovinlasaonnaas

U 2.7 uandlassasevesszuudamsgiudeyauasssuuufjunns

P~ ' 1% Y ' o g v
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o dq 1 ar = s, &

Tassaiedeyanianienn lag DBMS  asvimiihndasiefuszuulifnis (Operating

systen) luduwes file management iitefsgudeyalugnudeyaduniiulily buffer
o Y 1Y o A Y a o o

dmsumsuszanana unnuveldens DBMS UsenaumigdiniulgniuasmnLasinaln

' o q v - v e o f val v [ o

#7199 anune vl DBMS Tvualngiliniwensunn vitlilisiauns wazdsiasendoaun

= v o s = o 1Y o
fmnuzinenumalulagvesszuuinnsgudeyans

A v @ ' & X
Wavungves DBMS wwetaslimswaualusunsuaiunsaldaulddedu saasiau
' w1 o 2 - | ) P
fAnugneies uavanAlddneg seuudanisgiuteyaifaudszAunInsguniiasuaiy
= v oo - Y] -
amiUnenssy 15O fiszuuguamuuasnaienlanuaunIag ATEUUAUANAINGNADA 3]
& - v v ] o 1 =) [ =
Auludaszvesteya auamslddeyasiuiulurisanieniu (Concurrency Control) il
syuudrsestayauasnsiuanmiiiussdnsam Wusiu ussruudanisgiudeyasuin
< = a ¢ o 3 - - o w as
wnuuesadlulasrenitunesdmivgldauser uazliannenssuniauiainssuudans
uudaya (File Management) dulugiuds DBMS ﬂ-ﬁ'ﬁ'ulu{]ﬁlqﬁuﬂzﬁ':Lauam'mz’l’uﬁ’ué

i 13 . = L] o 14 124 | W W Y
gninedayaluzuuuuraansn (Relation) #ldheilinsnnlanaindeyaliadududou
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2/ o asa -’J o oo - dv [ 1 i s 5 ai'd
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252 mwildiugiudeya
14 1 v [ <
mugudela wweenlily 2 dufe

2.5.2.1 arwdmiuivualassairavielieudeya (Data  Definition

Language : DDUunwildfielassadrevasdoyariovun 9 DBA Wudimuanasin

o o o <t °

msulasnnuas DOL azvilildmneiideiiunautynsudioya (Data Dictionary) #aazvin
v o & 9w P y oy w » & v v

wihfvdeyamnsadulaseaireanideinnisesnuuugudeyaty q wara1Aeenis

a 4 v
wWisuulamiaGunlddeya DBMS vseserdedoyainlasainaueansn DOL waue lay

fVUAVENN fail
1) zhua"s’*nm'li'NLi‘Ju'[maa"s’wﬁmgamamssnmw
2) ehua"s’wﬁaﬁm%’uQ'Hfﬁa'htﬂuiﬂ'sqa%'wmUuan

3) dwlunsaingindex dwiumsuiulginmantetayaluung

o =4 ' at 17 o 3
ARG MsEUNNGNTBIRBSINTIAT T
‘ o o A o dAa vad o a
4) diuveinfwemsnvIsiinilegviiivedusn
5) @UUBIMSSN¥IANNUaenY Tﬂﬂm‘sr‘imuﬂﬁw‘é'lunfﬁ'lﬁﬁmga

2.5.22 awdmiunislddeya (Data Manipulation Language : DML
va 1w d v v ! v v -l
awilliAnsiafiu DBMS Liewihadeya Wudnvensfumdeyanuideuly wazguuuy
' - w v a a v 9 v '
AN viseensunleteya nsauteya wasnsmnanteyalusziuremitensshines
nyvnaraulainignsiaiudeyadse q duluediels dadu n1sazlideyalussuy

annsanseynlameaniswn DML dawaty 2 wiia



21

1) Procedural DML gldagfimuauarszyideinistoyasyls wsieteya
wiauInlameisla Wy avwn COBOL @ailu record-at-a-time language nunetis Ads

1 fMds agleidayaan 1 record wu AE READ 1lusiu

2) Nonprocedural DML gléiiieausiszyinssansteyassls laglisasuen
- P ' o R ' o W
Fnshegldtoya 1w n1w1 SQL i set-oriented language namfe 1 Adaves SQL

szladoyailiu set wu Ads SELECT (udu
253  Uszanuuudneasszuugrudeya

lulagtuarunsaudsesnilunuinny (Grouped)  1d 4 nqu v3ie

wuuInane (Models) fail

1) File Management System
2) Hierarchical database system
3) Network Database System

4) Relational Database system model

NNuULUIaedFenIseuIEmMYiTessEuUgIuTayaiihuedils wuudiaes
lgsunruiousgrannluilagiuife ROBMS (Relational Database Management
System) uag OODBMS (Object-Oriented Database Management System) Tudlagiu
Software Wamuaves DBMS gnosnuuulily RDBMS Model dumsieiilassadronuil

uYBdAULAY Winendasulimsiier ODMBS nlusidlilasunmseensuunin

2.54 MySQL

MySQL  dmtussuudamsgudeyaideduius (RDBMS :  Relational
Database Management System) fanils Fudunsuduunnlulagiu lnsianizegness

Tulanvesdumasidin

< o W - = '
MysaL fie Wsunsuszuudanisgudeya Swhiiiudeyasdraduszuy

v o w & a4 a v @ w o v w1 ) a4 ~ Ai '
see5usds sQL WueSesdiedwmiuivieya Adedldsuiuiaieslienielusunsudueeng
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P v - o L 3 v ' o ' L) = o =1
Y3un1s Livelvlaszuuuisesiuanudeansvedly Wuviauswiuniesuinisiiu
< - 1 a a o v o = " . H
(Web Server) iiigliuinisunniwiansuanivinauilaaioiuinig (Server-Side Script) Ly
<y =& v < o ' [y 4
2191 php 21w aps.net  wIsa T NaLean (Wusiu wievinausaudulusunsuussend
(Application Program) 194 MwArIaludnaeniiin M9 nsenwndvrsu 1Wudu
L4 -] v o Ve A
Tusunsugnesnuuuliauisaiuldvussuudjuinisinainuats uazilussuy

gudoya Open Source gniluldamuannign

2.5.4.1 aanUnen3suess MySQL

aotmenssunielassainenislures MySQL AenseenkuunIg
vauludnuaizees Client/Server Wiy Jalsznaumisdiuvant 2 @ Ae duvelv
U3n13 (Server) uavduvasgliuims (Client) lagluudasdmazilusunsudmiunis
° =
YNUMUNTITB AU

1 v e =] 1 nl o L dl o ar

drveslduinmmie Server aududwivimiiuimsdanis

o o4& - w & do & v H o d gy

sruugudoya luiitiminefiain MySQL Server waniluidaiuteyavianun Yeyamiull
P ) o o [ (7] o [ 2 12 - a - 2/ 1
ufideyandnludmiunisvinuiuszuugudeya wazdoyaiinainnisigliusasau

A519%UuN

duvesfliuinisvie Client Aedlitiues Tnslusunsudmiuld
aluduildun MySQL Client, Access, Web Development Platform #1499 (19U Java,
Perl, PHP, ASP 1{Jusiu)

wanmsvinnludnuay Client/ Server finadl
=l o} = (YY)
1. nilaves Server aiilusunsumiesruudmivdanisgiutoya

o Ll J =4 . . Vo %
NNIUBBY IWBLAIENNIDIOABENITIDIVBNISITUTAI59IN Client

e v v a v o
2. isfin1sfeswenislduinisdwn Serveragvinn1snsiadeuniyl

< 1 - A ar ] s
FBn1svenu 1wy onvvlinmsglduinisseyouassiariiu uagdmiu MySQL awnse

o ] - - e‘ YV  a =l v
fvualdinveygmviseufjias Client 1nq Tuszuunasdilgvinigdnde
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v ] s v a ' . oy
3. frun1IRIvaeu Server NagayliAn1sliuInisun Client NTpavonTs
THu3nistiugsiely wazdilunsainlildsulasunisey@@ Server flavdstmansauiianann

v s P . -y v oo H
wdandulun Client #3psvemslduinisiu
2.5.4.2 Ussuandeyauazmsneteyalu MySQL
Uszandoyalu MysSQL wisssnlunduld dall

o g v a 14 a 4
1. Ussandeyadmiudaeiilidmiuivdeyadiiay de1vaeldnig
[ =4 L | v <l ar =y I 4 13 [ | S
Auan viemsdaiseadayalSsuiisuiluitantiug Yssneumeussinnteyades ) loun

FUGY, Tuunaiie, S1UIUTIe

1.1) TINYINTI(M)] [UNSIGNED] [ZEROFILL] teyaviiadaiavuuufn
wipne aldldmaus —128 fa 127 usduuulifn Anedesane arlsladaus 0 fa 255

L2 -

al-ly A da v ¢
Tlﬂﬂ;ija'ﬂuﬂﬂ 'ULUQ‘WLﬂ'U'UE]Qﬁ'UU']ﬂ 1 1'UVI

1.2) SMALLINTI(M)] [UNSIGNED] [ZEROFILL] deyavilasniavuuuan
winamuneasldlamaud —32768 fiv 32767 uaduuulianadomueazldldsaus 0 @

=Y : = 1 3 '3
65535 deyauinildiioniiudoyarun 2 luvi

1.3) MEDIUMINT[(M)] [UNSIGNED] [ZEROFILL] Yeyaviiadaiavuuudn
wdnamneasldlddaus —8388608 ¢ 8388607 usiduuuliAnaismuneRaud 0 i

v a &9 v ¢
16777215 deyavdaildninudeyasunn 3 luv

1.4) INTI(M)) [UNSIGNED) [ZEROFILL] Yeyaviiadiiavuuudn
in3ommnealdlFRus —2147483648 fa 2147483647 widuuuliAniATeavanosus 0
fla 4294967295 Foyavinilfidofiiuieyawunn 4 luvi

1.5) BIGINTI(M)] [UNSIGNED] [ZEROFiLL) Yoyaviissnavwuufin
wdeaving aldldRoust -9223372036854775808 fis 9223372036854775807 wsituuy
laifowdenmne axldlddaust 0 s 18446744073709551615 deyauinillfideiiudoya

yum 8 luv
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) 8 a W a <
1.6) FLOAT (precision) [ZEROFILL] U83/a3unfnilauiuuAALATBININGY
i3 & ' = = - ' - : P '
precision (ufmwaziduanaiion Jaudaduyia single @Asiaus 0-24) wazuuy
o ) o o d d I - s . %)
double (faust 25-53) feyaylailldiloniiudeyaruin 4 we 8 luv laewuu single agld

4 Ty wazuuu double 914 8 luvi wilndeyaussinvildwmiunsdlldiu ODBC ansgu

1.7) FLOAT [(M,D)] [ZEROFILL] ﬁagaﬁﬁﬂﬁamwwﬁﬂLﬂ‘%"awma 9
THlA s -3.002823466E438 89 -1.175494351E  -38,0 uav 1.175494351E-39 i
3.402823466E+38 A1 M ifusuundniifesnsuansrauas D Wuswaugavaion deya

a v d da v ¢
yiadltieiiudeyavun 4 luvi

1.8) DOUBLE [(M,D)] [ZEROFILL] Heyaviiasiavuuudnaiaamung
19 lamaus —1.7976931348623157E+308 &4 -2.2250738585072014E-308, 0 uay
2.2250738585072014E-308 f4 1.7976931348623157E+308 A1 M L¥uswaundnil

v o a Y a slv & da v ¢
ABINTTUAMING Way D Lﬂummuqﬂwﬂuau TayaruUAULTUBIINUIBYA YU 8 lun

1.9) DECIMAL [(M[,D])] [ZEROFILL] Yeyaviindavuiln unpacked fa
v < v v ow 2 o v W = W 1 Y v
aygwbiansaiiudeyamsnuaidiluing lagsdnwsvisunuudazvdn aunsald

a v o1 v 4’ P L% s v
fuavléiviriuwuy DOUBLE Tillefiiudeyawiriu M Tuv (D+2, 61 M < D)

2 L. ‘J
2. Usziandeyadmiviuiuasiian

v -

s 4 .l: 1 d
21) DATE  deyasiaiufl dwdiuit 1 unsiau a.a. 1000 §s 31
v v o [ a dov 4 o
$urA A.A. 9999 NsuanakaiuegluguLuy ‘YYYY-MM-DD’ ﬂagaﬁuﬂﬂmuamﬁu

doyaruin 3 luvi

2.2) DATETIME deyariiafuiluaziian faudtiuil 1 unseu aa. 1000
1981 00:00:00 §9 31 $urAn A.A. 9999 11a1 23:59:59 MsuanawatufinasiIatagly
JULUY “YYYY-MM-DD HH:MM:SS® dayavinifldideiiitudoyaruin 8 luv

2.3) TIMESTAMPIM)] 1 timestamp  iusdiaeditusuauiui
Rausidufl 1 uns1Am A.A. 1000 13a1 00:00:00 Wusu unlneligpduaaussanm a.a. 2037
ANSUARINARA timestamp ag"lugﬂuuu YYYYMMDDHHMMSS,  YYMMDDHHMMSS,
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YYYYMMDD 38 YYMMDD fin M fasiurufianiiussy deenvesidu 14, 12, 8 vde 6

2/ -

oo d da v «
ﬂai&ﬁﬂumm‘muaﬂtﬂu’ﬂﬂl&ﬁﬂuqﬂ 4 1'U'fi

24) TIME dayaussianiaan annsaduldaus -838:59:59’ g

838:59:59” uanwmaluzuuuy HHMM:SS Fayavinifidiladiiudoyamng 3 Tuv

2.5) YEAR[(2/4)] doyavssiand a.a. lngaunsaidioninaglduuy 2
3o 4 ndn ElnevSereaniu 4 nan) dudenlduuu 4 van wldlamudd a.a. 1901 fa
2155 gndenlduuu 2 ndn aelildmeusd A 1970 8¢ 2069 wansluguuuu 70 fia 69

3 <

-&lva’ <4 & v ¢
doyavileildienivteyaruin 1 luv
3. Ussinndayadmiuidnys

;24 - “ a
3.1) [NATIONAL] CHAR(M) [BINARY] dayaussiananisninnnyuim
Aa7und1e (ldanusavsurunale) Tnsvurnanunitadulanaus 1 84 255 faonws
a d a = [ s . . - - '
muunfidlelimsFusdoya wiludnune case-sensitive fadtlsfaiuandinginisssy
- ) U L 1o = s Q 1 L2 8 J = v
yiladoyagosiniu BINARY auudnuwarhimilsdindndalng saudlelimsiSeadeyan

] o v as d
wlinar9an CHAR s33um nsiivdeyaildluvinuduuidnesisey

3.2) [NATIONAL] VARCHAR(M) [BINARY] dayaussinviifindeiuiuy
CHAR siaifumsafl VARCHAR aganunsauununamudeyaiiiuluiiad suinanunivey

maud 1 §ia 255 mafiudeyavziniuvesdoyasssluiiad + 1 luv

3.3) TINYTEXT deyaussaniannsaldanunideyalagga 255

v oo v : o d v 1w e £ - (3
AIDNYI I.LaSI‘ﬂL'LJEmLﬂU‘llE]l'JJaLWlﬂUi]'}u'l‘lJ'ﬂﬂlﬁlﬂi]N + 1 lun

3.4) TEXT deyadszianilanunsaldmiunieteyalagegn 65,535

s e vd &da v 1 a0 74 - (3
MIDNWT I.I.ﬁﬂ‘lit‘lJ'e)’ﬁLﬂU‘ll’t]QﬁLﬂ’]ﬂUﬁl"U'JH‘Uﬂ&&ﬁ’ﬂ‘N +2 luv

35) MEDIUMTEXT deyauszinnilanunsalianunitntoyalagagn

v W & & v P w oo a
16,777,215 fdnws uarltileniiudayawinduduiudeyasse + 3 luv
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v A’ £ 74 2/ 174 2
3.6) LONGTEXT deyaUszianiianuisaldaiuninedeyalagegn

s a J‘ A 1 a o £y
4,294,967,295 ssnws wadlfilleMAvdeyanhivinnudeyasia + 4 lun

v 1 dw
3.7) ENUM (‘valuel’,’value2’,.) ¥8yaussinnizylanizAIngeInig

' 4 o 1 1 2 : = ¥ °
wiadlaiflaglvidn NULL anunsarvuadnlada 65,535 A1 wagldilemnuteyamudiuiu

P
AMNITY

3.8) SET (‘valuel’,’value2’,..) foyausziavien Ussnaumudeyanaus
llmtu 4 oy a do o a v & @ v qu & d
aififn viediFmuamndniiivun awnsalidnuandnluenlansdu 64 f umldiilen

Wiudeyamusnuaniniisey
4. Yssumteyadmiuluuas (BLOB:Binary Large Object)

4.1) TINYBLOB  dwisudayaluuni annsaldainunindeyalagen

@ v & da w I w o 2+ a o
255 Manus uaz‘lmuamnwm&am’mummway’aﬂiq +1 luvi

4.2) BLOB dmiudeyaluui annsaldmnuninteyalagegn 65,535

v v & da w "W o Iy a ¢
FIBDNWI Llﬂb"‘['ﬁLUEJWlﬂU'ﬂayjﬂquﬂUﬁnu’Ju'UaHaiﬁQ + 2 1.'UV|

4.3) MEDIUMBLOB dw3udeyaluuni annsaldanunirsdeyalagegn

o v ; < U I W o 14 -
16,777,215 dnws warldilleniudoyaiiuinaudeyasis + 3 luv

4.4) LONGBLOB dwiudayaluuns annsaldanunindeyalagegn

o ar 4: J ¥ 1 s ] 174 - 3
4,294,967,295 fdnws uagldiileniudeyanintudiudeyasss + 4 lui
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317t 2.1 uanerdssingg Tu MysQL

Fd N19YIN9U metensldanu

SELECT Fengsen1sveya SELECT * FROM table1

INSERT Winsnenstieya INSERT INTO tablel ...

UPDATE U%’Uﬂqauf’ﬂwiwn'ﬁiﬂa&a UPDATE tablel SET ...

DELETE auTensteya DELETE FROM tablel

ALTER wnlalassairemsndeya ALTER TABLE tablel ADD INDEX
index1(name)

CREATE adumsaviogudayatusnlvi | CREATEDATABASE databasel
CREATE TABLE tablel

DROP AU VTR IUYBYA DROP DATABASE database1
DROP TABLE tablel

RELOAD ¥ server Warnsnaqlval FLUSH HOST (Uamdenlunsdii
server  ilnnsdeatastunisldau
u19eg1e 1y Ueaduiilviigldau
wiouAMuLAUAUR)

SHUTDOWN | aygyal#dalian13¥i191u984 | Mysqladmin shutdown

server

PROCESS | ldfhdaieriy server 19 SHOW | SHOW PROCESSLIST (uelviuans
sems Insieaiiidvhanuey

FILE 8 — 1oy IWdA server 18 LOAD DATA INFILE ‘data.txt’ INTO

TABLE tablel ﬂwaﬂﬁagamﬂlﬂé’ﬁa
data.txt TUuiinasluaisetoya
tabell)
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3.1 lulaseoulvnsaiaas

3.1.1 nsaanuuuy

Tunseanuuuldladlulasraulnsaians ATMEGA 328 Taglédvinnis

DONUUUGIFUN 3.7

10x1F.HB 5
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le@lulnsmeulnsaians ATMEGA 328 Usznaudiuvfanea 14 91 way
- 1 ar o a a
UADN 6 21 wazaLITaWeuReiu USB  lalaemss MuANDgean 20MHz 7 1

CLOCK/MACHINE CYCLE, EEPROM 512 BYTE, SRAM 8n 1 KBYTE, SPI, UART “1a

uanaIntuasadiaiuisa DOWNLOAD Wsunsudnslulasraulnsaassla

14 PORT RS232 loilnenss
ARANURYD AVR ATMEGA328
1. 19 MCU msena AVR Luas ATMEGA328
2. 32 KBYTE FLASH SRAM 2 KBYTE, EEPROM 1 KBYTE, RUN a31udl 16

MHz

3. 3 PORT I/O 9u1¢ 20 BIT §142u 3 PORT (PB 6 BIT), (PC 6 BIT), (PD 8
BIT) Tmendu RS232, SPI, 12C, TIMER
3.1.2 asesileiildlunisnnass

1. ooadaladlay
2. wnasanalw

3. dandnes

3.1.3 N1SIAAUNANISNAADY

o Q’j 1 1 L3 = d
1. yimsdsegululeasreulnsaaess Tnanisadnit Tools = Board =

Arduino Uno é’a‘g‘l}‘ﬁ‘ 3.8
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 File Edit Sketch

Auto Format

Archive Sketch

Fix Encoding & Reload

Serial Monitor Cirl+Shift+M

Board Arduino328
Serial Port Arduino Uno

Arduine Duemilanove w/ ATmega32s
Programmer . . 4

Arduino Diecimila or Duemilanove w/ ATmeqgsl68

Ardumo Nano w/ ATmega328

Burn Bootloader

Arduine Nano w/ ATmegal6s

Arduine Mege 2560 or Mega ADK

Arduino Mega (ATmegal 280)

Arduine Lecnardo

Arduine Mini w/ ATmega328

Arduino Mini w/ ATmegal68

Arduino Ethernet

Arduino Fio

Arduino BT w/ ATmegad28

Arduino BT w/ ATmegal68

LilyPad Arduino w/ ATmega328

LilyPad Arduino w/ ATrmegal 68

Arduine Pro or Pro Mint (5, 16 MHz) w/ ATmega328
Arduine Pro or Pro Mini (5V, 16 MHz) w/ ATmegal68
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmegal 68
Arduino NG or older w/ ATmegal68

Arduina NG or older w/ ATmega8

3N 3.8 asrlusunsuieszyjuvesuasalilasreulnsaaes

2. nmsasivgeunesanlylunisindedaaisiuanaufimes aani Tools

ifen Serial Port MnvuAdnidenweselvinsnuridents Uil 3.9
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[File Edit Sketch [Tools] Help
P A e

Aute Format Ctrl+T

; z Archive Sketch
skefch_octd3a

Fix Encoding & Reload i
Serial Monitor Ctrl+ Shift+ M

Serial Port b CoM3
. v Comis

Programmer

Burn Bootlcader

Arduino Uno on COM1B

U 3.9 asnaeaunasvivlifadeiurenfunes

3. ynmsvegaunisidauvesanululodu Tusunsunldlunisaaaufe
Tusunsulvinsznsu w1 13 wesveialulasAoulnsaass Arduino Uno R3 9u@affu LED

9ntundn File Fen Examples = 01.Basics = Blink ﬁdgﬂ‘ﬁ' 3.10
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dit Sketch Tools Hel 7

New

Open...

Sketchbook

Examples

Close

Save

Save As..,

Upload

Upload Using Programmer

Page Setup
Print

Preferences

Quit

Ctrl+N
Ctrl+ O

Ciri+ W
Ctel+S
Ctrl+Shift+5
CtrisU
Ctrl+Shift+U

Ctrl« Shift«P
Ctri+P

Ctri+ Comma

Ctrl+Q

01.Basics
02.Digital
03.Analeg
04.Communication
05.Control
06.5ensors
07.Display
08.5trings
09.USB
10.5tarterkit
ArduinclSP

EEPROM
Esplora
Ethernet
Firmata

G5M
LiguidCrystal
Robot_Control
Robot_Motor
SD

Servo

SoftwareSenial

_§d

AnalogReadSerial

BareMinimum

Blink
DigitalReadSerial
Fade
ReadAnalogVoltage

JU7 3.10 Ualusunsulvnszniuinenaaauuain

4. yhnsadndu Verify liensi1adeudn Software aunsaldaiula o
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t led = 13;

eid setup () {

jalize the digit

nifode (led, OUTPUT):

the loop routine run
d loop{) {

2 PR

U 3.11 a57988Y software Tansaldaule

] a 1 | 1 o & s ¢ . P
5. anduadnUy Upload tiedsdndaludauasm Arduino Uno R3 Lle
hilasmeulnsaineslasuiduaiaauysaiuds avuanaiin Done Uploading slaguit 3.12

Wy 3.13 mua1diu @ LED asfnuaviuaduiuluises (IWnsendu)



id setup{) {
initialize the

vinMode (led, OUTPUT):

i loop{) {

|
|
Arduino Uno on COM2 ‘

U 3.12 deidsludsueinlulasmoulvsaaes

38



Upload

erun ot
£ Low

id setup (d] {

initialize the

itMode (led, OUTPUT);

1 loop() {

Arduino Uno

< ¢
UM 3.13 uanen1s Upload aSaauysel

on COM1B
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RF Transmitter Baseband
u—~|_u o [ —a CSN
TXFIFOs
o ek |‘_> H—a SCK
l—»| SPI
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Tugasudsdyaaiing nRF24101+ Wulugavuiaidnlindanudi fuseavsnmd
Tnensvinuaveduneusazdiumuudonlaevunsy sl
SPI (Serial Peripheral Interface Bus)

NRF24101+ Waudaiulilasroulnsiaosuuu Pl Tnaflvsisil

CSN : chip select (active low, output from master) 1éidongunsal slave

SCK : serial clock (output from master) dgyey1aduIRNIINAIEUDN

MISO : master input, slave output (output from slave) La’lﬁwwﬁ‘[u@adﬂﬁ
lulasmaulnsaaes

MOSI : master output, slave input (output from master) 5uww‘7iﬁx‘lm‘i]'m
lulaspoulnsaiaes

CE : chip enable muAuN153Ua4

IRQ : interrupt

Register map

m3muANluga NRF24101+ axldA3Tamaiiiimununndundndy ne3danes

wingAzgnuUatluluidniunululugalay Register map
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nWnYeyanoudwanaIna duuim 32 Bytes

RX FIFOs
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Enhanced ShockBurst
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c o v vy a - = & o
duilonasulatuuinnaiawain (retransmission) guuuurawininedudsgy

windeyansunanneudilvlulasaeulnsames Jvuim 32 Bytes

a2

Praambie 1 byte

Addrass 3-5 byte

Packet Control Field 9 bit

Payload 0 - 32 byte

CRC 1-2
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- Preamble 1Huluiil#lunnsdslasiia Wulévia 01010101 was 10101010 Fusy

AutaLsnvaguanasd ardnausnvawanasaitu 0 Preamble agifu 01010101 audy 1

31_1171' 3.16 Enhanced ShockBurst wiining

2y 10101010
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- Address \ludeayaiiagvesgunsalianemis ieldnmsdeeyaiavatemnd
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Y

- Packet control field

Payload length 6bit

PID 2bit

NO_ACK 1bit

payload length : AMEIVRITRYET

g"dﬁ' 3.17 Packet control field
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y P& ] a 1 =
PID : Packet Identity {upnszyinduuininaiiadslnivisduninnmd
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NO_ACK : 1Ty flag Aldidm3u auto acknowledgement feature &§10mi
Wu 1 mnetauiinnedldiingg auto acknowledgement
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- CRC (Cyclic Redundancy Check) s523@aulananan
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LNA (Low Noise Amplifier)
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1. peadaladlay
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nAda
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o a  w = o
3.5 aeesiuiledynugUiivasuaud 38 kHz
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uazw Duty cycle lean

D= (M)x 100 (3.2)
Ri+2R,

o
3.5.2 meﬁaﬁlﬂumsmam

1. paTaladlal
2. uvaaanulw

3. dafiiwes
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3.6 WONAWIUNINSALYULYDS

IR Receiver N .
E Mokt » Microcontroller
3 Square wave oscillator M\MV_L ‘
| 38 kHz .
E %
= IR Receiver
Module

= a ¢
JU7 3.25 vdenlaezunsuvesszuudunsisaieues



54

3.6.1 N1S2aNLLUU
3.6.1.1 2995LENANDUNTUIAWULGDS (FNUd)

TuniseanuwuuieaswanAndunssawuees (Guds) aeld999

o (o) s dl nl a a 4 & o v
Audadyauguaviasy, vaendunssawarnsudamasiuas PN2222A Tapmivunaly Rs

= 300 Q Faguil 3.26

vV, 45V +5V
8 -1
R3
3
555 + o
5
I £
1

P A a ¢ oW |
U 3.26 295UDNANDUNINIARULLDS ( ATUEY )

3
U

3.6.1.2 MATBUNIT IS ( AUFU )
Tunseenuuuazldlugadunsisainusuives TsOP4g3s Taglvien

R =100 @, C= 0.1 uF §agudi 3.27 Faazshmisaine 2 2993



55

_L A o +5V

» Output

1

JUM 3.27 299sBunsusauees (susu)
P - ol
3.6.2 asesdlonldlun1svaasy

1. ppadaladlay
2. unasanalw

3, Jafdimes
3.6.3 NITIANUNANTITNAADY

1. @909T0UFUN 3.26 waz 3.27 audwiu nduteudyyia

sUAWRsNAI 1 Hz [Puwaremsudanes

2. Muleafindunsisawwges (ude) Treglunwiifendu

wuwesiaiu Tnelivaondurlsusansafuluga TSOPA838

3. ymsiunanisveasd el Channel 1 Sadivnroaldaines
YBINATUDANNIUNSLSAUDS (F1udd) way Channel 2 Ta7iv1 1 199 TSOPA838 V84

WITDUNTUTALUEDS ( A1USU ) warTUiNNaN1TNAaDY

4. vnmsifusansnaaes Tngli Channel 1 ¥ndion 1 (@ tovinm)
vesluga TSOPA838 fusn uas Channel 2 nfinn 1 vasluga TSOPAS38 Mafides wén

YUyInNKa



56
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1.00 100 180
2.00 100 150
3.00 100 140
4.00 100 130
5.00 100 120
6.00 100 115
7.00 100 110
8.00 100 110
9.00 100 105
10.00 100 100
50.00 100 100
100.00 100 100
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Tek TR 1kS/s 1 Acgs
3 I

T T 5T rrr 7 rrrryrrrrrrrr—%

Ch1 Freq
9.828 Hz
Low signal
amplitude

Ch2 Freq
9.92 Hz
Low signal
amplitude

Chi To0mV T00mV M 50ms ChT 7 1.19V

26 Jan 2014
14:27:56

U 4.13 Channel 1: ¥n fyaugUlenididoudniinn 10 ves LM324
Channel 2 : i’mé’rgrgwmmﬁwmﬁm 8 199 LM324

o as A
4.4.2 WANTIVASBUAIAIVENENIAN 2 VBINATIYULYDS

ol o w < <
M99 4.2 HANTTVARDINIANUEN18NIAN 2 VDI WNATIYUR DS

A3 (kHz) Vin (V) Vout (V)
0.001 0.1 0.30
0.002 0.1 0.55
0.003 0.1 0.75
0.004 0.1 0.90
0.005 0.1 0.95
0.01 0.1 1.10

0.02 0.1 0.90
0.03 0.1 0.80
0.04 0.1 0.60
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Gain
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0.05 0.1 0.50
0.06 0.1 0.40
0.07 0.1 0.40
0.08 0.1 0.35
0.09 0.1 0.30
0.10 0.1 0.30
0.20 0.1 0.16
0.30 0.1 0.10
0.40 0.1 0.10
0.50 0.1 0.07
0.60 0.1 0.05
0.70 0.1 0.03
0.80 0.1 0.03
0.90 0.1 0.02
1.00 0.1 0.02
/

i

= < | =
JUN 4.14 A5 NERBUALDIVNIAUAYDIE IV UDINITILULLDTNIAN 2

Frequancy (kHz)




Tek 1kS/s 1733 Acgs

-
b

e

1
1

Ch1 Freq
10.19 Hz
Low signal
amplitude

Ch2 Freq
10.04 Hz

Chi 100mv ~ @i# 500mv M 50ms CR1 - 23damv

26 Jan 2014
16:17:34

'
s

UM 4.15 Channel 1 : Jodyqasgulaintaudion 10 ves LM324

ity
oy

Channel 2 : Sndtyanaie wiwadinn 7 a3 LM324

4.4.3 NANITVAEDUINITVULYDS

Tek EITETiR 50 S/s . 4 Acqs

=]
=

C1 |01/ " N KON o 1) R 17017
21)an 2014
01:13:25

d a/ s s 1 1 5 s ﬁl
UM 4.16 Wdygyrauvasainiudiuveneniassnia g ianel 7 ves LM324 Tu

U

WUASIWULYDST
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Tek HiTE 50 S/5 2 Acqs

-
-

Chi AR |\ AR R R ¢
20 )an 2014
20:20:53

s

gﬂﬁ 4.17 Channel 1 : JndgyundaaInNkIY comparator 91 1 U89 LM324

v e

Channel 2 : YadaNamasniiy comparator 791 14 vee LM324

Tek EIETHE 50 S/s 1 Acgs
i I

Chi VR IV WM TS ORT 70V

20 Jan 2014
20:43:38

gﬂﬁ 4.18 Channel 1 : TndYRYIUNAIRINWIU comparator #1971 1 V83 LM324

Channel 2 : Sadryaamdsniniiulalen (D3 uay D4) figa O



Tek EJTE 50 S/s

-
-

e i g B F

Ch 1

T M T R 0V
20 Jan 2014
g 4 20:40:04
UM 4.19 Channel 1 : T0dyaumdanadiy comparator 191 14 a9 LM324
Channel 2 : Tndtygraumdsainiiulalen (D3 uay D4) ign O
Tek ETH 50 S/s 1 Acqs
i 1
M- s
Rt [ il
R o R A A | N ¥ - | W i 34
20 Jan 2014
20:49:05

= o o s ¢
3U7 4.20 Channel 1 : Iadeyey U0 nAve914esiTes

]
[

Channel 2 : Tndaaumaanndiulalen (D3 uaz D4) #ign O
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4.5 HANITNAFBUNITANTNAT LYY ﬁmsﬂﬁmaanmmﬂ 38 kHz

Tek 5MS/s 15 Acgs
I I r

] ‘ ~Tnsanoii
; ; e ] ; ; @: 26.6Js

iChj 2V MRS CRT 7T 2RV R et
. 17:47:20
UM 4.21 n "fuvﬁuﬂmmmwwuamwsmmma;gmmﬂamaEmm'ma 38 kHz #iv1

3 Upala® 555

4.6 HANTSNAFDUIIATHONANWIUNINSALIULYDS

Tek HIiE 100 5/5 4 Acqs
o Ch1 Freq
: | 4.362 Hz
. Low sighal
; ‘ ‘ " ' amplitude
l‘ i | | ‘” I ‘ i |!!' + Chziireq
‘i | ‘ ‘| li 0 I Lows sigmal
a ‘ ‘ ; \”\ I amplitude
1+ L |H‘ ‘ | _ L . ‘.-‘ 4
22)an 2014
) 18:55:13
3UA 4.22 Channel 1 : Yadgaiiviroaanmesluisassuil 3.26 Tuvariitou
) a o < v o
E’LJ)EUUWQJEU WasuAun 1 Hz L’U']V]’UWLUH’UENW?WUWﬁLG]Bi

Qs

Channel 2 : Sadtyaiaiion 1 (vue1ving) vesTugadursusailsfudinis



72

Tek EIEEH 500 S/s 2 Acgs

—

—_

Ch1 Freq
= Hz
No period

e | found
g 1 Ch2 Freq
1- o Hz

i : 1 No period

4 found
T 0 SO O S R e chi1 Pk—-Pk
4 5.2V

| ch2 pPk-pk
5.2V

5V Mi00ms Chi # -85V

22 )Jan 2014
02:09:50

o

< w o ¢ a VIR VR =
3U% 4.23 Channel 1 : Iadgygauiion 1 (11evinm) vedlugadunsnsaieiuinmis

<

@ - s

Channel 2 : dadgygrain 1 (@eving) veslugadunsisaiiiuiiiidos

U

o v o o
Tuvagivieanlugasinnubs 10 cm

4.7 Wan1Inadau Audio module

Weulusunsuasluvesalulasaaulnsamasinedsly audio module @uidssidu

Ind mp3 Geduiinegly SD-card wirintesing

RIGOL STOF @l oo fbomin s F 4 .60
: :E ! ! ! : T T T T T

JENENEREREE 1 NN

D .............................................................
Urpi)= 5.840  Fre<ill=L.22kHz s
WIEEZ Z.@0U Time 1.808ms &+3.750ns

= P i : = ¢
3U7 4.24 astigniaulag audio module Jsgnaruaulaelilaspeulnsaiass



RIGOL STOP Ml Pasnmr oo | £ Z.@el)
h ' g 5 4 H b b 4 b4 4 5

AUATAATAIAS

Ueril)= 1,180 Fredll)={,00kHz 3
[CH 1 Estslsli] Time 1.888ms @40, Téns

o ; oy , d
UM 4.25 @gamalnuanud 1kHz Mdulay audio module fignAunw

Taelulaspraulnsaaas
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VISHAY

TSOP48..

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

Description

The TSOP48.. - series are miniaturized receivers for
infrared remote control systems. PIN diode and
preamplifier are assembled on lead frame, the epoxy
package is designed as IR filter.

The demodulated output signal can directly be
decoded by a microprocessor. TSOP48.. is the stan-
dard IR remote control receiver series, supporting all
major transmission codes.

Features
* Photo detector and preamplifier in one package
¢ Internal filter for PCM frequency

* Improved shielding against electrical field
disturbance

* TTL and CMOS compatibility
¢ Qutput active low
* Low power consumption

Special Features
* Improved immunity against ambient light
= Suitable burst length > 10 cycles/burst

Block Diagram

16833

3
Y
30 kQ B
1
Demo- ouTt

Band
Inputr=AGCHp 2 cs ™ dulator

"y
R\ )2

3 166872
Parts Table
Part Carrier Frequency
TSOP4830 30 kHz
TSOP4833 33 kHz
TSOP4836 36 kHz
TSOP4837 36.7 kHz
TSOP4838 38 kHz
TSOP4840 40 kHz
TSOP4856 56 kHz
Application Circuit
16842 . R, = 10002
Trans_trgmer TSOPxxxx
wi s +V
TSALxxxx b =
i 8 c
Lo [N S
b - GND
1 0 gkt
AN

Ry + C4 recommended to suppress power supply
disturbances.

The output voltage should not be hold continuously at
a voltage below Vg =3.3 V by the external circuit.

Document Number 82090
Rev. 11, 23-Jun-03
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Vishay Semiconductors

Absolute Maximum Ratings
Tamo = 25 °C, unless otherwise specified

Parameter Test condition Symbol Value Unit
Supply Voltage (Pin 3) Vs -0.31t0+6.0 Vv
Supply Current (Pin 3) I 5 mA
Output Voltage (Pin 1) Vo -0.3t0 +6.0 v
Output Current " [ (Pin 1) lo 5 mA
Junction Temperature T 100 oG
Storage Temperature Range Tsig -25t0 + 85 °C
Operating Temperature Range Tamb -25to + 85 °C
Power Consumption (Tamp < 85 °C) Piot 50 mwW
Soldering Temperature t<10s, 1 mm from case Tsd 260 °C

Electrical and Optical Characteristics
Tamb = 25 °C, unless otherwise specified

[ Parameter Test condition Symbol Min Typ. Max Unit
Supply Current (Pin 3) Vg=5V,E, =0 Isp 0.8 1.2 15 mA
Vg =5V, E, =40 klx, sunlight Ish 1.5 mA
Supply Voltage Vg 4.5 55 Vv
Transmission Distance E, = 0, test signal see fig.1, IR d 35
diode TSAL6200, Iz = 250 mA
Output Voltage Low (Pin 1) losL=0.5mA, Eg=0.7 mW/m?2, VastL 250 mV
test signal see fig. 1
Irradiance (56 kHz) Pulse width tolerance: t; - 5/f, < Esmin 0.3 0.5 mW/m?
tho < Iy + B/, test signal see
fig.1
Irradiance (30-40 kHz) Pulse width tolerance: ti - 5/fg < B 0.2 0.4 mW/m?2
tpo < 1pi + 6/f,, test signal see
fig.1
Irradiance ti - 5/ < 1o < by + B/, test Ee max 30 W/m?
signal see fig. 1
Directivity Angle of half transmission P1/2 + 45 deg
distance
www.vishay.com Document Number 82090

2 Rev. 11, 23-Jun-03
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Vishay Semiconductors

Typical Characteristics (T, = 25 °C unless otherwise specified)

E. |Optical Test Signal
(IR diode TSAL6200, I = 0.4 A, 30 puises, f = fp, T = 10 ms)

AL L

t
e

T
* tpi = 10/fo is recommended for optimal function

Vo Output Signal 16110

1) 7y <1y < 15/
2) to=5/fy <lpo < ti+Blly

Von

VoL

1g!) 1po?! 1

Figure 1. Qutput Function

1.0
0.9

DB "/'""l"'ﬂ"" - ksl
07 Input Burst Duration

Output Pulse

0.6
0.5
0.4
0.3

0.2 k=950 nm,
0.1 optical test signal, fig.1

t,,— Output Pulse Width (ms )

00 |
0.1 1.0 10.0 100.0 1000.010000.0
16908 Ee — Irradiance ( mW/m?2 )

Figure 2. Pulse Length and Sensitivity in Dark Ambient

Optical Test Signal

i

600 is

Ee

Output Signal, ( see Fig.4 ) 48134
Vo

W
A -

Tott t

Figure 3. Output Function

__ 10
g o9
£ 08
= Ton
o
$ iir . L N e
$ o06|-—A .'YA \J
= ' = N ety
L 05 T L TR R
3 Tolf C
g 0.4
| 0.3
5 02 A =950 nm,
= o optical test signal, iiT.S
§
= oie
0.1 1.0 10.0 100.0 1000.010000.0
16909 Ee — Irradiance ( mW/m?2 )
Figure 4. Output Pulse Diagram
1.2
.?g-"
3 1.0
&
2 08
£ 06|
: / \
W 04 / AN
E 02 s f=ty+5% .
w Af (3dB ) = fp/10
00 I l
0.7 0.9 11 1.3
16925 tfg — Relative Frequency

Figure 5. Frequency Dependence of Responsivity

4.0
35 |- Correlation with ambient light sources:
! 10W/m? = 1 dklx (Std.illum.A T=2855K)
3.0 |- 10W/m?2=8.2kix (Daylight, T=5900K) § |

R
o
—

=
n o
N

Ambient, & = 950 nm /

-
=)

o min— Threshold Irradiance ( mW/m? )

o 1
05 e -
w00
0.01 0.10 1.00 10.00 100.00
16011 E - Ambient DC Irradiance (W/m?)

Figure 6. Sensitivity in Bright Ambient
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o

kaHz
10 / f=1kHz )L

0.5 7/

s
Hz

Eg min— Threshold Irradiance ( mWim? )

1|=100

0.0
0.1 1.0 10.0 100.0 1000.0
16912 AVgpms — AC Voltage on DC Supply Voltage (mV)

Figure 7. Sensitivity vs. Supply Voltage Disturbances

:_

Bt ]

f
HE) = |
1.6 : E/
18 /
0.8 /|

0.4 |

E . min— Threshold Irradiance ( mW/m?)

0.0

0.0 0.4 0.8 1.2 1.6 2.0
948147 E - Field Strength of Disturbance ( kV/m )

Figure 8. Sensitivity vs. Electric Field Disturbances

0.8

0.7 e

06 » )

05 / \

0.4 \
\

0.3 N

02 ——  f=38kHz, Eg=2 mW/m2 ——

Max. Envelope Duty Cycle

0.1

0.0

0 20 40 60 80 100 120
16913 Burst Length { number of cycles / burst )

Figure 9. Max. Envelope Duty Cycle vs. Burstlength

o2
)

TEER

| Sensitivity in dark ambient
1

&=
w

NENERNNE

o
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<
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e

E, min— Threshold Irradiance ( mW/m? )
o
w

0.0 L
-30 =15 0 15 30 45 60 75 90
16918 Tamb — Ambient Temperature ( °C )

Figure 10. Sensitivity vs. Ambient Temperature
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=
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16919 , - Wavelength ( nm )
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S( 1), — Relative Spectral Sensitivity

o
o

Figure 11. Relative Spectral Sensitivity vs. Wavelength
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40°
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Figure 12. Directivity
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Suitable Data Format

The circuit of the TSOP48.. is designed in that way
that unexpected output pulses due to noise or distur-
bance signals are avoided. A bandpass filter, an inte-
grator stage and an automatic gain control are used
to suppress such disturbances.

The distinguishing mark between data signal and dis-
turbance signal are carrier frequency, burst length
and duty cycle.

The data signal should fulfill the following conditions:
e Carrier frequency should be close to center fre-
quency of the bandpass (e.g. 38 kHz).

* Burst length should be 10 cycles/burst or longer.

* After each burst which is between 10 cycles and 70
cycles a gap time of at least 14 cycles is necessary.
* For each burst which is longer than 1.8 ms a corre-
sponding gap time is necessary at some time in the
data stream. This gap time should be at least 4 times
longer than the burst.

* Up to 800 short bursts per second can be received
continuously.

Some examples for suitable data format are: NEC
Code (repetitive pulse), NEC Code (repetitive data),
Toshiba Micom Format, Sharp Code, RC5 Code,
RC6 Code, R-2000 Code, Sony Code.

When a disturbance signal is applied to the TSOP48..
it can still receive the data signal. However the sensi-
tivity is reduced to that level that no unexpected
pulses will occur,

Some examples for such disturbance signals which
are suppressed by the TSOP48.. are:

* DC light (e.g. from tungsten bulb or sunlight)

= Continuous signal at 38 kHz or at any other fre-
quency

= Signals from fluorescent lamps with electronic bal-
last with high or low modulation ( see Figure 13 or Fig-
ure 14 ).

Vishay Semiconductors

@
c
i
4]
o
I 1 1
IR Signal from fluorescent
I lamp with low modulation
|
|
0 5 10 15 20
16920 Time (ms )

Figure 13. IR Signal from Fluorescent Lamp with low Modulation

T T T

IR Signal from fluorescent

lamp with high modulation
: il

IR Signal

10 15 20
16921 Time (ms)

Figure 14. IR Signal from Fluorescent Lamp with high Modulation
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Package Dimensions in mm
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Ozone Depleting Substances Policy Statement

It is the policy of Vishay Semiconductor GmbH to
1. Meet all present and future national and international statutory requirements.

2. Regularly and continuously improve the performance of our products, processes, distribution and
operatingsystems with respect to their impact on the health and safety of our employees and the public, as
well as their impact on the environment.

It is particular concern to control or eliminate releases of those substances into the atmosphere which are
known as ozone depleting substances (ODSs).

The Montreal Protocol (1987) and its London Amendments (1990) intend to severely restrict the use of ODSs
and forbid their use within the next ten years. Various national and international initiatives are pressing for an
earlier ban on these substances.

Vishay Semiconductor GmbH has been able to use its policy of continuous improvements to eliminate the
use of ODSs listed in the following documents.

1. Annex A, B and list of transitional substances of the Montreal Protocol and the London Amendments
respectively

2. Class | and Il ozone depleting substances in the Clean Air Act Amendments of 1990 by the Environmental
Protection Agency (EPA) in the USA

3. Council Decision 88/540/EEC and 91/690/EEC Annex A, B and C (transitional substances) respectively.

Vishay Semiconductor GmbH can certify that our semiconductors are not manufactured with ozone depleting
substances and do not contain such substances.

We reserve the right to make changes to improve technical design
and may do so without further notice.

Parameters can vary in different applications. All operating parameters must be validated for each
customer application by the customer. Should the buyer use Vishay Semiconductors products for any
unintended or unauthorized application, the buyer shall indemnify Vishay Semiconductors against all

claims, costs, damages, and expenses, arising out of, directly or indirectly, any claim of personal

damage, injury or death associated with such unintended or unauthorized use.

Vishay Semiconductor GmbH, P.0O.B. 3535, D-74025 Heilbronn, Germany
Telephone: 49 (0)7131 67 2831, Fax number: 49 (0)7131 67 2423
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