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ABSTRACT

This project is a study protocol and command set used to communicate
between the remote control for home appliances and electrical equipment designed
for remote control infrared transmitter to control. By the application of
microcontrollers with application of wireless technologies together. Cause a build-up
of electrical control network. Which can be managed through the control center
equipment. Using the simulation of infrared remote control signal in order to control
electrical appliances. Form of communication and can be connected through the
Internet as well. This allows greater flexibility in use. Including home electronics can
manage easily. The project was conducted with air conditioning to an approach that
can be applied to control other appliances that can receive infrared signals as well.
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1% = lal YV =l L2k 7S s 5 V| ot Y l’du = [ l:il‘
e Falidiglenuaziinglddes Aniulainsiauiniwmreniamestudnsyaunids lny
i o/ e ot al o 2/ 5 | al o 1 A £
nsldisnwsnesinguiusiawmunsinie - mslduaznsfstadud sunusiuma ity
g o i P Y by Yo o ¢ 1 v = & a '
Wuduee 9 daduseesinudstug  mslddyanwaltislnnisteulusunsuilizanin
o e o o d o = v o Y] < O = a
AMWsTAIUAINIE TEAUANTUM SN AU NALASIAUNEBILATEININUNATITILTEN
& a < ; . ) 1 v s MY
AwilimeIdanies (Machine - Oriented Language) Mg NIDINWITEAUATLALA
al o v ot o 1= o v o o 1 =3
Awueawnud Wunwnldmlusnesnindinguilumdalniaissinanugy ADD nuneia
uanuay SUB wwnedy au Wusu nsldfuvaidaslininideulusinsudetiuniinisld
4 ) v W o 1 Py d  ddgw
MwiaTasdadufavan dmsuaniiegnesnwsEiURLas M wILATRINAT NS

o A 1 o
U'Jﬂ"\]'IU'JUWLﬁU‘EJ%'IU‘MU']EJFY}']?.J‘{]’W

o YY) o o YA <
A15197 2.1 uanIANEdINT USRIl LUATNTEAUALAE AT ILATDY

AWTERUA ANYAT shaLaugIudunn
MOV AL,05 10110000 00000101 BO 05
MOV BL,08 10110011 00001000 B3 08
ADD AL,BL 00000000 | 11011000 00 D8
MOV CL,AL 10001000 11000001 88 C1
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INAIFNUTIALSA 10110000 00000101 Ludsliiihguau 5 meeulugy
gadavguaendu 00000101) lUiivluddawmesda AL Tawdhuusn 10110000 Aosriarnds
MOV s'ii"'\iLﬂuﬂWimﬁauﬁwﬁaaﬂaﬁwmumLﬁuli'lu‘%ﬁﬂma% AL

ussiafiaes 10110011 00001000 LHufddliidnnu 8 (Eedsuluguves
wgruaaiiu 00001000) WiAuluidanesde BL Tnsdulsn 10110011 Aesards MOV
?ﬁaLi‘JumiLﬂé"aué’w%’aaﬂaa‘hmumLﬁul”ﬂu‘%%mma% BL

vssiniany Wumdsnisuansewingddawas AL fu BL wieth 5 uan 8 wadwdiiu
Tusdawmas AL

ussiaiadumsihnadnianisamestealluiiuiluidawmestecLnsidliusunsy
Mdeusoamuueawuudty insesnonianedlilanunsavialdiuiisndudesinisua
Tsunsulunsudaitiidfodn uwoawmiuass (Assembler) Faunnanslunmuaiasnouiamasus

a o 5 g d} a a:!' [} v
avyilafiuleauivassvesaiasrdavilasldansalduvalusunsuniwneaiguudves

2
=l o)

\wioswilndu q Wnwueaeuudaidrddein wnzdideulusunsuasdondilalunsieu

2

o a 1 9/
YaaAIaInLRLRasatNazden A3

o 4 o o 5 I o 1
WnhuiszdsnAmuntuagiunddlaly

nieAuT Wwudunadeuldsunsuilumyiaies mwieawduaidlddesuasiinagly

ad v o a < a ¢
Iuﬂimwmaﬁﬂ“ﬁﬂ?UﬂﬂJﬂ']'ﬁV]”N’!u.ﬂ']EﬂU’U@ﬁ AIAATDIADUNIF DT

2.6.1.3 mw13eaugs (High Level Language)

g

- T ° a
m‘l:ﬂ‘w&mq\iLfJumU’WlaﬂﬁuLWElmﬂmm HAANEE AT ﬂluﬂqiL‘UUU

TUsunsunanfeanvuzvsmasasUssnounain. 9 lunwdingy  Feaiunsails
Anuvanglaviugdeulsunandadeulusunsumenmumssauglaienindeusie
a A < 1Y) a oy 5
AMYIBALUUAMTONENATEY MWITEAUAENIEaIsN Y ofildy  Mwvesunsu
(FORTRAN) mwnlauea (COBOL) mwidiamia (Pascal) A1wiudn(BASIC) Mw13vlaludn
- . 1/ d 2/ a 1

(Visual Basic) nMw1d (C) uazn1w1a1 UJava) usiu Waknsuidewhenwissdugausias

2/ = d e v d a £ <l I
Menagresdilusunsuivihmihnuanmwssivgsbiidunvinies Wy TWsunuwlaniw

¢ o | R )

Woswnsuldunwiaies  TWsunsuwdanwirdmadunivieios  adwmidndslu

1Y) < o w
nwTEAugeazgnuUaliuntvinsemale s

o A 1 =3 dé‘ 2 1
Awsavgenaznafidluind laun
1. mwasunsu (FORmulaTRANstation : FORTRAN)daLdu

9 o 1 [y a & o a w
AsERUTIALATR Wisunisasutudunsausn 912 we. 2497 Taeudun lediaw
ANMINZAMTUNUTABINITAITAIUIN LU IUNNAWINEIAARS IAINTTUATENT WAz

aw 1 al a o o & 4 = =

NUAAN 9 e nwnAnlunsiweulusunsuluszsesvaadasunntdeunsfiouluswnsy

I X a2 @ o & a 1 X o = Vo
UUTASIES1901NTY LN dnwuUaIma N e sunsuLuuA il e ez idau
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Iiidainisusulsslassassvasnunesunsuliaunsaideulusunsuwuulaseasngunle
Tl we. 2509 38031 FORTRAN 66 uaglull wa. 2520 aoduuinsgiuwvanfves
Auigol3n1 (American National Standard Institute %5 ANSI) liusuUse FORTRAN 66
Y] o ¢ o ' [y} 2
wazsansulilunwvesunsuiduuinsgiy  1Sundn FORTRAN 77 ldldduiaSes
a a‘nlnlv J
AauRmBINLfwUan 1wl
2. mwlavea (Common Business Oriented Language :
A s E‘fl 1 a a 4
cosoLLHunmwiiiaunTulusad w.a. 2502deuliiunisusulainanznssunistady
o 1 = o Y] = [ -
fawuramtheugsianazigutavesanssousnlumuilaveamasyulud - w2517
Junmwimnzaudimiuaudiugsia \rIBdRBuRImBTuUIA NNl TUNTY
wUamwlavea
3. Mwuan (Beginner’'s Al — purpose Symbolic Instruction
i Vs = H.!) g Aﬂ U L)
Code : BASIC) Wunmwitlasumsanduduasausniiinerdeaingds (Dartmouth College)
' a o v & .dI 9
wasraunidunanslud - wa2508mwdnilunwiniaiitulaeiyadsvasdiieldaeu
dl 8/ = d dl = 1 } 2 8/ 1 o
Wisldaeudaulusunsuununwrsuiinesmuay - Jadlvuialuguazissldmieoainudi
] P 1 [¥] Ai = @ 3 = - o o =3 =1
gelunsviau Feldwmnsduessspeufiamesluadoiy avivdndunrnideunadndu
ot =Y 4 =l I a =l l:’i’ = Al 1 =i d!
fulanviiafidunindumasnsinasusnanilnmuiuanduninidiesensdeuda
L = o [¥} v 1 Vv =Y UCJ ﬂi =l 1
¥auazanunsnluyszgnatunisuitguidng lavnaneidsngmmadlindsulsunsalval
4 el Lo A & a ! B . & 4 W oaw v o
vIegnhiledndeulusunsudenndn  usiiluiesdmniviadnddy  asanunsavinleu
Tusunsumeuantalunailiuiuin Unfmenvdndiulugldiulnlasraufinnes
o o w a o -
4. pwddara (Pascal) Astemuiinadaransyatsued e
L 4 Y a d a 9 _— =
\Wag Uramia (Blaise Pascal) ﬁaL‘fjqumammiammLaﬂma’mﬁ@mgu mwiramanntulut
w.f. 2514 Inediranaiew (Niklaus Wirth) Aansnansiivimaufimaiannagin Mwdiania
2/ et v o nl = [¥] i) Qs
Tasuniseanwuulvlddhawazillaseasang Faurgdunsidaauvannisileulusunsy
TJartumuamadindlasuanufienldlunisseudeulsunsunauinnes
= at o al A -7
5. MEAuazInaanad (C wag C++) MuBdun1wNwaIuIIn
9 a va I3 a o & s a W ¥ 1 al
o fuRnmsivaduesuitiefiueuaiiul w.r2515 wassnivaudulaliuiy nwndn
& da Vo al al o | v
nangilunwndenluvgindeulusunsun wagdnisldnluesaansgauiiiosnn
av v v o v 6 Y MYY W i o
MTLATRILTBYATBIN T TEAUgIAE M WITEAUAIEN L Ioe Ty nanAalunw Nl
hensaimdilade  vilideulusunsuldheguieiunmuseduganly  uiussansam
warANWSlunsiaudAnIunn Weainiinsinemiiouniwseausi ausavinaule
v & o ol

-t ¢ % | o & a =
IUigﬂUMLUUﬂTiﬂ']UF}MEIﬁF}LL’JﬂﬂM']ﬂﬂ'J']ﬂ']H'ﬁﬁﬂUq\‘lﬂu 9 AIALLAUN AT U UNIWIN

anunsavaussuuUfuiinasla
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a2 . 5 od w 1
6. MwnIYIauan  (Visual Basic)lUuN AN mUIeu1In AN
wan Thensalunsdiuvasniesiuanlunis@eulusunsuwaiuuifnwayIsn1swalud
A 1 =Y ﬂlz =Y H‘j 2/ d‘l d 1 Q 1 ot
TUsuasuAkananneUanlasduds  sauansldidenluniieainudAuansesiuuin
- a a o a o
maililasannuwimauanliuuiAnisigeanlu
7. msilsulusunsuwuuduanw (Visual Programming) Aw1dl
" ¥ a ¢ a o I o a wva
WaunTulasuslulassandosnuuuiioiloulusunsufiawnsaldauldvussuuy jusinag
wuudgle wu szuvujuiinshleseendiulaad dnnsdededudlilaeldsunm nsdeu
TUsunsuviladrenitnislisuluswnIuwuusnuIn
8. NMM¥13177 Uava) Wandulud w.a. 2534 Tagusundululasda
s aM vo = o o 1
wind W Hunwiildsupnulevgunleenaen dendunwiifiainudavgugs a1
o w 9] o a ¢ a wa
Weuluswnsuuazldnulavunsainauiimeivnussavaz seuuuuinisynguuuy
\ da a ° o & ) T T ¢ & & 2
Tutwsnsudintsuinniwarnuldauasidunisidanuuuiasatnedumasin L Uun1wn
£ o o | Y] o ¢ v 1% o 1
WIUNTSVNI UL widlagUuaunsaauisadinyssgndainalusunsuldanuialuls
g & o 4 ) -1 & ol a ¢ ¢ -
yana Nt WawaluladuaanisdaalsnIntiniu IWNTENIAIoIReNRLRasUdaNNeU Use
iy I @ '3 o o o 1 5 ] = ¢ @ o/ = ¢ @ o
wifusnsfiindeuniansawensadigseuudumeiidawagldnussuuiadliniaula
) i ! [ 7] ca a a0 I )
AMfansasaIuiiiendt weuwndn (Applet) Waunsaididnnsedndnnanitiediu
o | =] 1 )
Fanlduainiesoandudilang (Server) 1o
o Ay v = =t
9. MuLAanIY (Delphi) Wunwnlasuaudeuniwnile
wuIAnlunseuluswnsuNweaniewilauiukLIAR LN I8 UTUS NS N1 I8 UEN
& o oa 1 J d =l
AounsleulUsLASUT I URNIW winwiugunldlunsWeulusinsuagiduniw
a o X. a‘ i 74
Unaaaniadaulusunsudeduanwildinenlwiuud - (Component) Panunsaliiu
1 ﬂl v/ 1 -y 1 !Jni’ a o U/ « f-:l ot =l 1
muﬂwnamwaama’mmmmab}‘lwLf_‘luLLUUﬂSWWn ylrgandulsnvaudnnuiaulanay
L 78 1 ¥ U An o ot ’ 172
T udetunis@eulusunsumenwinaredadundeulunisiluimunduluswnsuld
& o a v 1 | ° 1% o
NuIINTWRIwUIamaumy i ladng wungwnnisinutltdeudsuluswnsy
Ao YUl & da VW ¢ Vi
mweauuddaldindunvndingiulilasreulnsaaeinnnsega L
auidlu MCS-52, PIC, 68HC11 wisandulilasmaulvsaass ST Anw uslulagiuniw C
Aulasumudeuinuinfulunisdnunldwmuniusinsudmsululasraulnsaaessiuna
d[ & A = a =|.‘1
MCS-51 ilee9n lulasaeulnsalaes nRF24LET AldluUSeyeyinusd 1Wu
L3 =l L% al =l ef 15 = ot =l
lulasreulnsalaeinsznaiieaiuiu MCS-51 Taa1lnenssunelufindrandeiu maideu
ganuIfauaursonisidauileidusiing o Jananendeiu
& M Ya a o
awmannndlasuauiley fe

1. w1 C umwilaseadne usenisianudila Usuuge waziinuise
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2. w1 € Mndmsdelusunsuuuvadiolifaidusuulassaiaay
aauLind

3. w1 C Wunmanesgulifutuandauni(ulaserouinsaaed)in
dangulumslengrelulfnuiulilnsaoulnsamednszgadulsie

4. faraulnaasiuariuneiveaniw C dnsiannagnasaiaiaud
AINELNTOE

5. mw C fimdeailolunsimunlusunsuiliSendn Integrated
Development environment (IDE) A1%1un

6. mmwn € Srrudrlafulifunwneaisuudlussiuresaldmiauuy
Inline assembly wagn15aen (Link) TUsunsutniunig
memgnaninaideiliniy C WJududenszauauglunisinulusunsudmiunisldau
llaspoulnsaaeslulingtu  uarlusunsuidenlfluniadeunv@luliygrdwusd fe

KeiluVision 3

2.6.2 Iaseasnevasnien C51
M €51 Fduvuuaslanasnlunadeulusinsuuuuieniuae C
& 4 oo oo : : g =
wmsgIuialunianieniuda ANSI C (American National Standards Institute, ANSI) #

Usenaumgsigasdaneail

2.6.2.1 wWilnswaiwas taisndu (Preprocessor directives)
[ o @ o o = 2/ o [ I =
\Dugaddenldlunisianiswiendeyalidmiunsussuiananaui
¢ o w a o a 9} <
aziinsmenlng dwsumaulmass C51 asfllasniiailluuiesguiediuaiw C uazd

WLLALaWIEdImsU C51

2.6.2.2 n13Usen1d (Declarations)
nauldumulsviaflsddu analinisusenirkazaswnlanse
Wandu Juuneunisldau
2.6.2.3 n1sAvuaAl (Definition)
N19UTENIALAYADIMUIBANNTT UTDNITAMUARTIAAUAILUTVID

2.6.2.4 fiwal (Expressions)

Junsnsevihssninaiiiiiunig dudignandunis aliiaaile
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2.6.2.5 @maLuR (Statements)

o s <l ° v v a
Adensvinu fe Admldlunisihaunuanunensvesiley
TUsunsu

2.6.2.6 a4y (Function)

(-1 1 GJ ] v o ] ] é

Wudiuusegnauvaalusunsunimua bivinauesg1slaaenanieay
w@Saau nelufsdstulaeneluianduazusznaulusie nmsusenialdausiunds nns
AVUAATINUALUST T wugAmdInisvineu

2.6.2.7 a4y main () (Main Function)
faridu main () iBuitsiduiidestimavsznannasailofinsld
TUsunsunen C nsemsvhaulusunsuasduduinaddud wasduilaiduiildlunisden
lartuduglunisvieu

2.6.3 mMsUsEnafulsIamedutinfifee (SFR)

= L2

YUAVRYAUUY SFR

a W o @ o P [

giladoyanaznsusemaldaudiudswuy SFR ivaillunisithisayldenuy
aa v ala [ ) a v ] o o
Waweimihnfimwnsusenaldnusiuwlsiindeya SFR duaginisivualudnuuguuy
=l (.7 s q'/ In‘ =l b7 2 2 o 1 @ o 1
Wenfumuusniwr € vlu widlaiinisusenaldarunda9edaen uuaaIiug (A1unus
LOALASE)

nsUsemaldauiuUssSdamasuinmmwtuagldiduluany ANSI ¢ 319

-J W = a 0 1 5 df s s i

nuangly 51 Aldunsgruaeadu Keil iy Wwesinnisusearadwlsasnand
< [T =y o 4 .
Wneatasiuindoyaveslulasmaulnsaaes MCS-51 laglduintayauuu bit, sbit, sfr wag
sfr16

2.6.3.1 MIlUIIANIDUMBITUAINA QY IUNBUDN

SBUBSSUR (Interrupt) e Tuneuvesmsdadamenisininues
TUsLLnimﬁﬁ'\é’aﬁmuaQ'Lﬁamﬁmu‘luaﬁuwamuﬁlﬁﬁwmmﬁﬁw%’uﬁmmaﬁﬂcﬁ Favzaan
Tigiaunusendanailunisiauvesddsunsy ldigaslunsnsiadouieulunimasniaan
geamshauredusunsy Tnsdwtifinisnsasaeuiilvifunsusnisdumessusiuny
Useunnuaanisdumasiusluy MCS -51 asudsoaniu 2 Usvian fie nilansdumessudan
dryanaunieuen (External Interrupt) waraesnsdumessudgandgeyraniealy (Intemal
Interrupt)

nMsduneisUFMndyaaneuensdunsmsnasudygnadisuan
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Qs airu a' =l d a 1< a ) (%]
AMeUBNY Yl anIuiinsuasuwanaedngsluiluaeindn anunsvaenis
duwasTUMLUUTazll 2 anwashe
1. Myduwesudandeyuneuend P3.2 nisduneisundmyyin
INTO
= (5 & s ai & - L7 6 o
2. MsdUMeITURMNAY Y1 BUNT P3.3 Wsadulmassuddyyiu
INTI
mMsldaudumessusnndygyrumeusn Wumstudyginain
1 I3 =% n' c!' L7 =3 o
Meuansunesa P3 0af 2 (P3.2) Fadurvesdya udumaisus INTO uagwasa P3
(P3.3) Fadurvesdygradumessuansassansanozimunnisiindunassudla 2
sUluUAe Ansannsiasussivdygagalussrudygraaeine uaziuaguanasin

[ = 3
gaduaaanm

aa ¢ a o - %) o a fos | & ot
2.6.3.1.1 Fiameaskaziniingaveaiun1idunasiuadynyiuaguen

v o

anunsoaguldsed
1. 53awe3 TCON (Timer/Countert Control register) @115
fgdndawuudnld Fausenaulusetaifedestunisldnudunesuddygmneuen
T6tun
- 90 E1 Dudnundnuansnisdunessunauss INT1
- On IT1 WulndenUssinndypinduneasiuduns INTL
- 9n IE0 WudnundnuansnisBumasiusduas INTO
- 9 110 1Wudsndendssandgygudunoizusiued INTO
2. 33,04 IE (Interrupt enable register) amnsafiazdnads

wuudald FaszneuludedniifetetumsldimBumefurdyananieuenlaun
- On EA Omduiela/fatedanisiindumeiiuilaysi
- 9n EX1 Umidwada/Maedansiindumessus INTL
- Un EX0 Ondueida/faedanisiinduinassud INTO

1] e o el v
2.6.3.2 Msldanuidamesiineatasiunisldanunesnoynsu

wasmaynsuvaslulasasulvsaaas MCS-51ansaiinuanis
vienla 4 Inum vide 4 guuuu fall
1. W 0 Wulnuadmsunmsvengwaindunmeinm viausuiy

ladSawmasnivusn
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2. v 1 ulvuanisidensauuuaynsa UART (Universal
asynchronous receive/transmitter)

3. Tuum 2 WWuluuemsigeusowuueynsy UART 1ideya 11 Jauas
fuuadnseuslunisdedoyand

4. Tnua 3 (ulvuanisieussuuueynsy UART 1ddaya 11 Sauay
ansadsunasanudlunisdedayals

dmsunsdeansdayauuueynsiluuniesiiluimshendulnuei
winiy lessnidulmniiteuthulflunisiadesureufinnestiunesneunsy RS-232 Tay

fisuwuude Wudeyasawwun 10 On Sudseneudedngudu 1 On, Jndeya 8 On uazds

v
=t alala L3 a

ngadn 1 9n nediianesuasdnilivatosal

1. 39awa3 SCON (Serial Port Control Register) dniualyunnis
yhauveswesnaynsulagrimuadiludn SMO uug SM1 ieidenivuanisviay

2. 33awmes PCON (Power Control Register) 33amasiazimundly
Jn SMOD 1Judnimuan1svinuuesdnsiven (Baud rate) Unf

3. 39awma3 TMOD (Timer/Counter Mode Control Register) 33aLnas
fazsmuadiludn M1 Hudavudmiunsmualnanseny lnwed o

4. Un TH1 Tusfamas T1 vun 16 On Useneumia THL wuna 8 Un
way TL1 aun 8 Un

5. U0 TR1 u33awmas TCON On TRL Judaildlunmsfvuanis
iawmgainnwesinged 1

6. On T1 Tuddawmed SCON Wudauwanuanin1sdulnessudniends
nydetoya

7. 9 R Wddawnas SCON iudauranuaninisdumessudiiled
TayaLin

8. Fqaunas SUBF [uFdawmesililumssudstoyarumednoynsu

2.7 n5lglUsunsu KeiluVision 3 ,
TUsunsy KeiluVision 3 wiadenin Keil c51 Wulusunsuitadretulneusdn Keil
Software aunsoniivianldi htp//www keilcom Fadunaitunaaadd
TWsunsy Keilwision 3 feluntsifeulusunsy €51 1ddeuazsnidibety Tae

ausawlasniw C51 WulAaudnd
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& o M
2.7.1 Yunaui 1 n1sadrelusian

1. ﬂaﬂmg Project >New ?Vision Project

s et T - - e e

Ul 2.15 wihwnalusunsy KeiluVision 3

ilodenAds New ?vision Project %::Ui’mg]wﬁwi’w Create New Project
Fusn Taemthanamsasnlusealmsiayimualislatolsan dmsulden ddunsia
onimanglusion tieanudiglunsldnumsadidnames (folder) Tunlvsludaziusian
lnslanie

Saven | ) Sctwae ¥l «0cm-

Doouments

My N
Places

M,é.um Fie name ] 3

PNl o - gp ¥ [ taxd |

d E 23 1 1
JUN 2.16 wihdenisasnelusianll

2 1 st 1 3 d‘ € 1 3
2. a51alvamasivg Tudedranstelnalnesin Project



Prgects
Enamgios
My Focont
Docuaerts

My Mehoos
Places

My Computer

File name

Save ai hpe

Savein [ Sowae

[Frapct Fies [ w2l

]

- [ ¢y B
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Carcel |

d v 1 L 1
JUT 2.17 wiheamsaseinamesivg

3. aandlulnawesiaddlml easrslusienlulnamedeiu

4. nsenielusianiites File name:

5. pAnYuSavelitoUuiinlvdlusian

My ot
Places

w9

My Computer

Fim name

Save mype

e

[Promet H.L il

| =@ 0

=

YR

Carcel

el

UM 2.18 nsonvelUsianuazyinsTuiin

@ o o oer £ . B Sl .
PAIINNUUNN U SARAD TUSWNSY uVision 3 FELEAINLIATG Select Device

& o w & Ao o o & o
for Target Target1' Yuyn elviisndendignvglduaingunsnigiudeyn
g AT89C51 89U EN ATMEL

6. \dondefisiesnts Inglusiegradendi

JODDDDODDDDROnD *
zaEzeennnzE>

I Use Esberded Linkes 151 | inskend of BL51

Descrgton

| (128 8ytes Onvetoe

A | (AT asa il e 2000 I-Jh« n--n: Ol
2 Timars/Courten. § insemupitn/2 Prosty Lewes. UAR T
[ihvsets -«Mu-umlul ltl,u  Flash Mamary

=

JUT 2.19 |Gendfigineanis

U
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& P =
2.7.2 UnauN 2 1Weulanluswnsy

a . o o s v v
1. AAnLuY File > New aadalrdanaslaidoulaniusunsy

2. \TeulAnlushNsuNNLNcA19719059dUNa9 a9 lUsHASY uVision 3 (BEANS
Text 1%)

B O e Bt ey A stk Dk BOT s

fsuo “e

.

Ul 2.20 wdfwine Text 1*

a - A o o sy v ) o
3. afnuly File > Save wietudinianlusunsy dudumstuiinasausnlusunsy
. w1 P A vo A o
wVision 3 axlyiuiising Save As Juin wislisadalnalanluswnsy

Save As

p=
k33
Savein | L Project B R o g
-.]F‘mm
c [BlProtect
Propcls EﬁPtme:t opt
B Project_Uiv2 Bak
J =) STARTUR,A51
Examples
Ie
My Recent
Documerts
My Notwork
Flaces
My Computer  File name [ﬂanc””iﬁi”ii o :'j Save
Saveashpe  [AlFies( ) v Cancel

d @ 1 E-¥)
JU# 2.21 PUIANINITUUAN

o \ Y " O oA ¢ ;
4. nsanvelvdluyad File Name: Inglusatgradediolnaidu Main.c

= 1 A o A 1 2 2 =l ;% 5
5. adnUuSave Wotufinlusunsufleasddalusunsuadassuioowin aniu
T lwgenlululsiavens)
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a < - o v
6. AANYIN Source Groupl ATIMUIRNNUTN1II9UB9LUTI9A0IM Source
1 Y a dl o t %
Groupl IuLﬂ@mﬁﬂﬁﬂLﬂiaﬁ‘Wﬂ’lEJ‘U'Jﬂ‘U’N‘WLI’i Target 1

7. ﬂﬁﬂLﬁaﬂLﬂJH Add Files to Group 'Source Groupl'

B G e Peee [y fgn Papberd Juk 31 ke e
(EUG  wl D £ BE saa@r "arm
a[lamgett Jasm

e mngmn

g™ (g uw T

JUN 2.22 fpgumaialnadnlululusian

Ui sislndludangy 'Source Groupl' agusingUuunlisuden
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Add Files to Group ‘Source Group 1'
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13 (aspzy B ) (" uss0nchorom paoern) 12
("'"W')' Modet |Smak varisble: in DATA -
(Eud-HomSw .rlann B4K program ) g4
Operating system: [None -
15
Ofi-chip Code memoty Dif-chip Xdsta memary
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Auunldneludulisnluifoguds Farmuanelulng STARTUP.A51
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Build target 'Target 1'

compiling Main.c...

linkdifey. .o

Program 3ize: data=9.0 xdata=0 code=78
creating hex file from "main"...
"main' - 0 Error(s), 0 Warning(s).
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nadnsalanAelwdBndvialnduena Hex dues ngldidndilavsiiuagly
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=l A 1 s
AppServ ADlUSUNTUNTIVTINLDN Open Source Software @189 dENUNTINUY

ot

Tnedl Package nanaail

Apache

- PHP

- MySQL
phpMyAdmin

& a ¥ o &
2.8.1 Fupaun1shinAslusunsy Appserv dnssalull

a _ a a @ g P o a o
1. AanAlWERAsY & appserv-win32-x.x.x.exe Lay1N13ARAIIEUIING

VROLERH

& AppServ 2.5.10 Setu

Welcome to the AppServ 2.5.10
Setup Wizard

This wizard will guide you through the installation of AppServ
2.5.10.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Chck Next to continue.

COMPUTE®-—~ ——
YSOMPUTE

e
W . APPEE Ve EWO k. COB.

 rext> | [ cance

0 24
JUN 2.29 uanin1sfnaslusunss Appserv

@@

o/ 5 2 1 o/ d 8/ v
2. wdntudhdtuneudeulunsidaulusunsy Tnelusunsu AppServ 1@

U

| » - I ] o 1 - w Y v
wandngluguiuy GNU License vngRneis gudaulusingg @dadundr mngensuoulaly

Y
[

d 173 1 = E’-’F o 1 1 | 1 o/ | 2/ d
nm | Agree livaidngnisinds Tududeld winandildeeusueuly inm Cancel titoaan

nmsiaRslUsunsuAppSery Aslusy

[¥ | AppSery 2.5.10 Setug
License Agreement
Please review the license terms before installing AppSery 2.5,10.

Press Page Down 1o see the rest of the agreement.

‘GMNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Coqyﬂghl (C) 1991, 1999 Free Software Foundation, Inc.

Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyooe is per mﬂled to copy and distribute verbatim copies
of thiz license document, but changing it is not allowed.

[This is the first released version of the Lesser GPL. 1t also counts
as the successor of the GNU Library Public License, version 2, hence
the version number 2. 1.]
If you accept the terms of the agreement, click 1 Agree to continue. You must accept the
agreement to install AppServ 2.5.10.

[ <medc [ tagree | [ concel

JUN 2.30 wansnseniulunsasindalusunsy
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& A o v a & | a w da & &
3. YUADUNITLADNUAIEN NNABINITAARNS IﬂtlmL'imﬂuﬂa’}&wﬂ&%&mm%mu

v o da o v v oA o
C:\AppServ vndosnisiasulatenisiiinns 1ina Browse wdudonuareniengiodnis

= o & v 4 v a ¥ &
AugUfl 5 Wiadendatevnuadadu Winadu Next tieiiigtuneunisinasiusiely

Setup will install AppServ 2.5. 10 in the following folder. To install in a different folder, click
Browse and select another folder, Click Next to continue.

Destination Folder

C:\AppServ

Space required: 56.4M8
Space available: 79.2GB

14

JUN 2.31 \Fenlnamesidenisiumsiindeimlusunsu Appserv

- o w a o | a v v oA
4. \@en Package Components Miiasmsinns IneAnsuduiuagliidenasnn

Package uamnigldeu fasnisidenasanivul Package Aannsnidenmudefifadns

panuaIna Next lngseazidununay Package 36adl

PHP

Viulase

- Apache HTTP Server fig TWsunsuiivhwdindu Web Server
- MySQL Database fia Wsunsudivivtiiiu Database Server

- PHP Hypertext Preprocessor Aig 1UNIunvinntilszaianavadn1w

Select the components you want to install, dear the components
you do not want to install.

AppServ Package Components
[¥] Apache HTTP server
|¥|MysQL Database
|¥|PHP Hypertext Preprocessor
|| phpMyAdmin

[ <meck [ mext> | [ conce ]

2.32 TUSLNSUNSUUAENNSUNISANAS
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U

CaN

- phpMyAdmin #8 T:UiLmsuﬁiﬁiuﬂﬁuﬁmﬁﬁmﬁgwwﬁaaﬂa MySQL &
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5. fvuaANABUTNYBY Apache Web Server Siagiiiefiunsvain 3 du Ae

| o

- Server Name fadesdmiutioudoyadie Web Server

- Admin Email  fevesdwmiuteuteya Sudgauaseuy

- HTTP Port Aptiasdniusey Port fiziFonldau Apache Web Server
Taevhaluuda Protocol HTTP duaildmdnie 80 minivudesnisuanidssnsld Porteo
fanunsoudleld mnfinsivdsuudas Port nsidlénu Web Server wé ynadsitiFenld
sdivled Suduiidesseymuneay Port dhe Wumnidenld Port 99 lunsidwiuladies

14 http://www.appservnetwork.com:99 Faagitnlgaula

Apache HTTP Server information

Please enter your server's information.

Server Name (e.g. www.appserwnetwork.com)

Administrator's Email Address (e.g. webmaster Bgmail.com)

Apache HTTP Port (Defauit : 80)
80

31]‘171' 2.33 NUUA Server Name , Email Address Was Port

6. fmunABwTinues MySQL Database fiogseiurianun 3 g1 mugUfe
Root Password favesdmivtou sWatunisidhldaugiudeyaves Root niefqua
szuu mnedeiidnldnupudeyalusnuasduquassuu Wissy user fie root

Character Sets l#lunisimuadiszuunwildlunisdaiugiudoya,
3eaddiugutaya,import §1ulBYa, Export g1uteya uay Andegiudeya

Old Password winvinudidaymiigafunisidens PHP fiu MySQL API 12854y
i1 1aeLae Error:Client does not support authentication protocol requested by
server;consider upgrading MySQL client 1idaanludiuvas Old Password \eandniaes

Uaymll Enable InnoDB mindimansldsugiudayaluguuuu InnoDB Tidenluduiie
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n MySQL Server Configuration
MH = [jl. Configure the MySQL Server instance.

Please enter Root password for MySQL Server.
Enter root password
ssee
Re-enter root password
seee
MySQL Server Setting
Character Sets and Collations
[UTF-8 Unicode -

| Old Password Support (PHP MySQL API function.)
Enable InnoDB

[ <ok || et ] [ concel ]

o e
JUN 2.35 nszuiunisAndalusunsa Appserv

8. Augntunaunisindslusunsy AppServ dmiutuneugavineilazilliibon

'
! v (¥l

o as v al 1 ] ' . A o a
Tesmsdalviiinisdu Apache way MySQL suiiviell anntdunady Finish 1ieia3aduns
faralusinTy AppServ

Completing the AppServ 2.5.10
Setup Wizard

AppServ 2.5.10 has been installed on your computer.

Click Finish to dlose this wizard,

|| start Apache

(V] start MySQL

17
a oa

UM 2.36 Aaddlusunsuasaauysol
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9. yhn1sneasulasiln Web Browser Wadfiuwn “http://localhost/” 184

ns8n URL deazusinguiiiiudagy

o

@B Appsery Open Projec @ W

S
Ty Y

The AppServ Open Project - 2.5.10 #hu%u
Bulaad

B phpMyAdmin Dotabase Moanager veefils 2 10 3
7 PHP Information viefiu & 2.8

Mum1imuhﬁtkkmjwuiuln\m
AppSens @ Lian sl v v loosne Famoe vy o Sva e s o ad ot Tes

- Apache Wt
- PHP Soipt La
- MyBOL Dotab
= phpMyAdmin [

iuz 20

o dfiu B 2 B

) BT
anngerediv 2 10 3

ViR

B ¢ W / e AppE e detwark cam
SumymduTumfs  hHp / /v AppEenddosting oo

avlde -1

= mdreiudidviood, sadnuumdYdviiaadioug dou AppServ -}
- e el - - 100w -

U7 2.37 gUuvuvasilusunsy ARnRasvauyTal

2.8.2 N150BUNISANRITSUU

n15au (Uninstall) Tusunsa AppServ (PHP wawwdiaduidswiaas) eanain

[l
& =la

@
ot [

LASDIPBLRLADsNARGY  aunsavinlalaesnisaasalull

1. gaN159191u Apache VU3

2. MgANT3YIN91U MySQL Ardtuaidsnlaes

3. Uil Start> Programs=>AppServ=>Uninstall->AppServ2.5.10.exe
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// Open jJf
unsigned char Temp_upl[9]={136,91,228,15,0,0,0,64,};
unsigned char Temp_up2[20]={136,91,228,0,0,140,60,0,245,0,0,0,0,0,0,3,0,0,119,};
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Hinclude<regzdlel.H>
finclude<acdio. Hx
#Hinclude “wain.h”

4 Hinclude "nef_leb.h”

' #Hinclude "nRF_defines.h'

WNdefine nRF_CE RFCE
Hdefine nRr_Cs RFCSN
“ MWdefine S3P1BUF SPIRDAT

#define Address_Route OxIrc

unaigned char LOOP, inputdata, Check, Reset Loop ,Teart sChecksum Tx = 07

unsigned int Deatanet, p:

unsigned char temp, keep)

unsigned int Rx_flag ,Uarc_rlag , Decode_in, Decode_out = OxD000, Hend Decode = 0O, x:

void Delay_lus({volatile unsigned int nj(
unsigned char 1
L while (n--)
for (1=0;4<3114+) 3
»
vaid Delay_100us(volatile unsigned int nj(

s unsigned char 1:
while (n--)
Lor(1=0;1<38:1+%)

void Delay ms(int 1)
X € -
1. int 3z
for(: 1>07 1--)
for (3=0; 1<100; 3++) 3

void UART_Mode () interrupt 4 using 3
LR ¢
1f (RID)
1

1 keep = (unsigned int)SOBUF;
“a Datanet = keep;

aa RIO = Oi

4 LOOP = 1:

1€ 1

4 else 1£(TIO)

a (

] TIO=0:

1 ]

E: void CE_Pin_Active (unsigned ch action) // CE pin high, low or pulse..
‘
switch(action)
{
case CE_LOW: // accion == 0, CE low
4 nRF_CE = 0O:
break;
¢ case CE_HIGH: /f action == 1, CE high
v nRF_CE = 1;
6l break:
N4 case CE_PULSE: // accion == 2, CE pulmse (107s)
€ // THR2 = 0
ve nARF_CE = 1; 4/ Ser CE pin high
¢ Delay_1lus(100);
e nRF_CE = O3
¥ //THRZON_bit = 14 // Start Timar2, CE pulse timer

breamk:

s
¢ unsigned char LO1_Clear_IRQ(unsigned char icqg_=Ilag)

0

& return nRF_SPI_RW_Reqg (WRITE_REG + STATUS, irq_flaa):

' unsigned char nRY_SPI_RW(unsaigned char hyctel)
{
unsigned char status;
1 //Dalay_1ua(10):
BAPLBUF = hytel;
Dalay_lus(1): // Delay 3003 ok
stetus = S3P1BUF:
return(status);

¥

unzigned char nRF_SPI_RV_Reg(unsigned chear reg, unsigned char value)
<

e unsigned char scacus;

iy nRF_CS = 0O /4 €SN low, 1init SPI transaction
43 sctatua = nRF_SPI_RU(reg) : // melect register

X NRF_SPI_RW (value) : // ..and write value to ict..

9 nRF_CS = 1; // €SN high egain

3¢ return(stacus): // recurn nRF24LO1 status byte

27y
unsigned cher nRF_SPI_Write_Buf (unsigned char reg, unsigned char "pBuf, unsigned char bytes)
¢

unsigned char stactus, byte_ctr:

15 nRF_CE = Oj // Bet CSN low, init SPI tranaction
scacus = nRF_SPI_RU(req) : // Select regiscer to write co and read scacus byte

109

10 for (byte_ctr=0; byte_ctr<bytes: byte_ctr++) // then write all hyte in buffer (*pBuf)

«
NRF_SPI_RV ("pBuf++) ;

~

8 nRF_CS = 1; // Sect CSN high again

L350 return{stacua); // recurn nRF24LO1 status byte
unsigned char LO1_RD_RX_FVW_n{unsigned char pipe)

(
A return nRF_SPI_Read(RX_FW_PD + pipe);

{70 woid LOi_Write_TX_Pload(unsigned char *pBuf, unsigned char plVidch)
ST
iog nRF_SPI_Vrite_Buf (WR_TX_PLOAD, pBuz, pluidch):



unsigned char Send Packet ()
t
K LOL_Urite_TX_Pload(¢T¥_pload, TX_PLOAD_WIDTH
» CE_Pin_Active (CE_PULSE) :
fAueTey_Cer = 0
Eeturn 1:
\
void LO1_Fluash_RX(void)
0
- nRF_SPI_RW_Reg(FLUSH_RX,0):
y
void LOI_Flush_TX(void)
0
nRF_SPT_RU_Reg (FLUSH_TX,0):
)
unasigned char LO1_Get FIFO(void)
t
2 return nRF_SFPI_Read (FIFO_STATUS)
)
in unsigned char nRF_SPI1_Read_Buf(unsigned char reg,
t
. unsigned char status, byte_ctrs

1 nRF_CS = O;
status = nRF_SPI_RV(req):

for (hyte_ctr=0sbyte_ctr<bytesibyte_ctr++)

pBur(byca_ccr) = nRF_SPI_RU(O);

nRF_CS = 1

Eeturn(status)
)
unsigned char nRF_SPI_Read{unsigned char reg)
[

unsigned char reg_vals

nRF_cg = 0
nRF_SPI_RW(req)/

reg_val = nRF_SPI_PV(0):
nRF_CS = 1

return(reg_val):
:,maancd char LO1_Get_Status (void)
: return nRF_SPI_Read (STATUS) ;

7% :lnllq’ned char LO1_Get_Current_Pipenuwn(veid)
p g reaturn ((LO1_Get_Stacus() ¢ RX_P_NO) »» 1):
)

// Send one data packet, controlled by Butronl (Su1)
/¢ Write nev TX payload

7/ Enable CE pulse, 127s
// Reset Try_Ctr bhefore nex tranamitt.,

unsigned cher *pbBuf, unsigned char bytes)

/7 Ser €SN low, init SPI tranaction
// Select register to write to and read scatus byce

/7 P

form SPI_RW to read byte from nRFZALOL

// Set CSN high again

’

-

return nRFZALO1 status byte

// C5N low, initialize SPI communicatio
// Select cregister to read from..

/7 ..then read registervalue

/7 €3N high, tecrminate 3PI communication

// return register value

unsigned int LD1_Read RX_FPload(unsigned char "pBuf)

t
0 unsigned char plWideh, pipe;

pividch = LOL_RD_RX_PW_n(pipe = LO1_Get_Current_|

nRF_SPI_Read_Buf (RD_RX_FLOAD, pbur, plWidch):

0 recurn ((pipe << 8) + piMideh):
)
11" /*unsigned char nRF_SPI_RU_Reg_IRQ(unmigned chac
1
LE] unsigned char atacus;

nRF_CS = 0O:

) HIPIBUF = reas
//uhtle (SSP1STAT.BF == O0)
13 Delay_ius (10):

sctatus = SIPLBUF; // free the ragiscer

SBPLBUF =~ value)

//unile (SSPLSTAT.BF == 0)
Delay_ius(10):

reg = S3P1BUF;

// free the registe

nRF_C3 = 1;

3 Teturn(stacus):
sn gy
17 woid Tx_Wode ()

CE_Pin_Active (CE_LOW):
Delay_ma(200)

LA1_Flumh_TX () 2

LO1_Flush RX ()3
//LOL_Clear_IRQ(MASK_IRQ_FLAGS) :

//ucIRQ_Source = CLEAR:
//ucLastStar = uclLinkScat = LINK_ESTABLISH;

nRF_SPI_RW_Reqg(VRITE_REG + EN_AK, Ox3%):
nRF_SPI_RV_Reqg (VRITE_REG + EN_RXADDR, Ox3f):
nRF_SPI_RV_Reg (VRITE_REG + SETUP_RETR, Ox2a)
nRF_SPI_RV_Reg (VRITE_REG + RF_CHM, 40);
nRF_SPI_RV_Reg (VRITE_REG + SETUP_AW, Ox03);
nRF_SPI_RV_Reqg (VRITE_REG + RF_SETUP, Ox08):
nRF_SPI_RY_Reqg(VRITE_REG + CONFIG, OxOe):

CE_Pin_Active (CE_HIGH) s

/*void Tx_Mode_runtime ()
[

CE_Pin_Active (CE_LOW) :

3 //belay_ms (200);
LO1_Flush_TX():
LO1_Flush_RX():
LO1_Clear_IRQ(HASK_IRQ_FLAGS) ;

//ucIRQ_Source = CLEAR:
//ucLascStar = ucLinkStat = LINK_ESTABLISH;
//nRF_SPI_RU_Reqg (WVRITE_REG EN_AX, Ox32);
//nRF_SPI_RU_Req (VRITE_REG
//nRF_SPI_RYU_Reg (WRITE_REG + RF_CH, 40):
//nRF_SPI_RU_Reg (VRITE_REG + RF_SETUP, Ox08)
//nRF_SPI_RU_Reg (VRITE_REG + CONFIG, OxOe)’

//nRF_SPI_Urite_ Buf (URITE_REG + RX_ADDR_PO,
CE_Pin_Active (CE_HIGH);

Delay_ma(50) 2

//CE_P1in Active (CE LOW);

nRF_SPI_Write_ Buf (WRITE_REG + TX_ADDR, <ADDRESS_PO, sireof (ADDRESS_PO)):
nRF_SPI_Write_Buf (RITE_REG + RX_ADDR_PO, CADDRESS_PO, sizeof(ADDRESS_PO)): // RX_AddrO same as TX_Adr for Auto.hck

£

//nRF_SPI_RU_Reg(WRITE_REG + EN_RXADDR, Ox3f);
+ SETUP_RETR, Ox2a);
o

//nRF_SPI_Urice Buf (VRITE_REG + TX_ADDR, SADDRESS PO, aizeof (ADDRESS_FPO)):

// Read current pipe's payload widch
// Than gec RX data

Pipenum()):

// return pipe¥ & pipeN.plUideh

reg, unsigned char value)

/7 CSN low, init SPIl transaction

// €SN high again

// return nRFZ4LO1 status byte

// Set CE pin low to enable atanby mode

/

I~

Clear intercupts

nRF_SPI_RW_Reg (WRITE_REG + STATUS, MASK_TRQ FLAGS):

// LINK_EISTABLIZH = Ox0Z

// Enable Auco.Ack:Pipea 0=5
// Enable Pipes 0O-S
2 // 50078 + 8673, 10 retrans...
// Select RF channel 40
// Belect Addres
// TX_PUR:0dBm, Datarate:2Mbops, LNAIHCURR
// Set PWR_UP bic, enable CRC(Z bytes) & Prim:

// Set CE pin low to enable sctanby mode

// Clear interrupts

//nRF_SPI_RVU_Reg (VRITE_REG + STATUS, MASK_IRQ_FLAGS):

#/ LINK_ESTABLISH = Ox02

// Enable Auto.Ack:Pipes 0-5

// Enanle Pipes 0-S

// 50073 + 8673, 10 retcana...
// Select RF channel 40

: 4/ TX_PWR:0dBm, Dacarate:ZMops, LNA:HCURR

// Set PUR_UP bit, eneble CRC(Z bytes) & Prim:TX. HAX_RT & TX D3I enabled

// Wrices TX_Addr
GADDRESS_PO, aiceof (ADDRESS_PO)): // RX_AddeO seme

//max 1 ms

TX. MAX_RT 4 TX_DS enanled..

/7 Writes TX_Address to nRF24L01

to nRF24LO1
TX_Adr for Auto.hick

57



void Rx_Mode ()
t

e CE_Pin_Aotive (CE_LOW) 3 // et €E pin low to enable stanby mode
Delay ms(l): // z0Oms
LO1_rlush TX():
1 LO2 Flush RX():

‘ LO1_Clear TIRQ(MASK_TRG_FLAGS) s // Clear intercupts
265 NRF_SPI_RV_Reg(VRITE_REG + EN_AA, Ox3£); // Eneble Ruto.Ack:Pipes 0-5
[ nRF_SPI_RV_ + EN_EXADDR, Ox3I); #/ Ensble Pipes 0-%

nRF_SPI_RV_| + RF_CH, 40); // Select RF channel 40
nkF_SPI_RV_| . + SETUP_AW, Ox03); /7 dslect Addres
NRF_SPI_RV_Reg(WRITE_REG + RF_SETUP, OXOT); /7 TX_PVR:OcdBm, Datarate:ZMbps, LMA:HCURR
NRF_SPI_RW_Reg (WRITE_REG + CONFIG, 0xOT): /7 Set PUE_UP bit, enable CRC(2 bytea) & Prim:RX. RX_DR enabled..
nRF_SPI_Mrite_Bur (WRITE_REG + RX_ADDR_PO, SADDRESS_PO, sizect (ADDRESS_PO)); // Use the same address on the RX device as che TX deviee

nRF_SPT_Write_Buf (WRITE_REG + RX_ADDR Pi, SADDRESS P1, mizecf (ADDRESS_P1));

7 NRF_SPI_RV_Reg (URITE_REG + RX_ADDR_PZ, 0x03):
NRF_SPI_RW_Reg (URITE_REG + RX_ADDR_P3, O0x04):
nEF_SPI_RV_Reg (WRITE_REG + RX_ADDR_Pd4, 0x05):
nRF_SPI_RV_Reg (RITE_REG + RX_ADDR_PS, 0x06):

nRF_SFI_RV_Reg (URITE_REG + R¥_PW_PO, RX_PLOAD_WIDTH): // HYelect same RX payload width as TX Payload width
nRF_SPI_RV_Reg(URITE_REG + RX_PV_P1, RX_PLOAD_UIDTH):
NRF_SPI_RV_Reg(WRITE_REG + RX_PV_PZ, RX_PLOAD_UIDTH):

- NRF_SFPI_BV_Reg(URITE_REG + RX_PV_P3, RX_PLOAD_UIDTH):

oA NRF_SFPI_RV_Reg (WRITE_REG + RX_PV_P4, RX_PLOAD_WIDTH):
nRF_SFI_RV_Reg (WRITE_REG + RX_FV_PS, RX_PLOAD_WIDTH):

CE_Pin_Accive (CE_HIGH) :
'

vold Rx_Node_Runcime ()
.

//CE_Pin_kctive (CE_LOW) s /7 Bet CE pin low to enable stanby mode
//Delay_ms(1)3 ¢/ 200ma
104 //LOL_Flush_TX() s

//LOL_Flush_RX():

//L0L_Clear IRQ(HASK_IRQ_FLAGS): /7 Clemr intecrupts

//nRF_SPT_RU_Reg (WRITE_REG + EN_AA, Ox3f)s // Enable Auto.AckiFipes 0-5
//nRY_SPI_RV_Reg (VRITL_REG + IN_RXADDR, Ox3f); // Eusble Pipes 0-5
#/nRY_SPI_PW_Rea (WRITE_REG + RT_CH, 40); /7 Seiect RF channel 40
//nRF_SPI_RW_Reg (WRITE_REG + SETUP_AW, Ox03): /7 Select Addres
¢ //nRF_3PI_RV_Reg (WRITL_REG + RF_SETUP, Ox0f): /7 TX_PVRiOdBm, DatecateiZMops, LNA:HCURR
L) //nRF_SPI_RU_Reg (WRITE_REG + CONFIG, OxOf)7 /¢ et PUR_UP bir, =nable CRC(2 bytes) & PrimiRX. RX_DR enabled..

Yok //nRF_SPI_Wrice_Buf (URITE_REG + RX_ADDR_PO, $ADDRESS_PO, sizeof (ADDRESS_FO)}: // Use the same addreas on the RX device as che TX device
//mRF_SPI_Vrice_Buf (URITE_REG + RX_ADDR_P1, ¢ADDRESS_P1, S1EeoT (ADDRESS _P1)):

. //uRF_3P1_RU_Req (WRITE_REG + RX_ADDR_PZ, Ox03):

} //nRF_SPI_RU_Req (WRITE_REG + RX_ADDR_P3, Ox04):
! //nRF_SPI_RU_Reg(WRITE_REG + RX_ADDR_P4, Ox05):
//nRF_SPI_RW_Req (WRITE_REG + RX_ADDR_PS, Ox06):

+ //nRr_SPI_RU_Reg (WRITE_REG
. //nRF_SPT_RU_Reg (MRITE_REG + RX_PU_P1, RX_PLOAD_
//nRF_SPT_RU_Reg (VRITE_REG + RX_PU_P2, RX_PLOAD_WIDTH)

+ R%_PW_PO, RX_PLOAD_WIDTH)) // Select same RX payload width as TX Payload widch
+
+ -
//nRF_SPY_RU_Reg (VRITE_REG + RX_PU_P3, RX_PLOAD_WIDTH) s
-
+

//uRF_SPI_RU_Reg (VRITE REG + RX_PU_PA, RX_PLOAD_VIDTH):
//nRF_SPI_RU_Reg (VRITE_REG + RX_PU_PS5, RX_PLOAD_WIDTH):

CE_Pin_Active (CE_HIGH):
) Delay_ma(30)
s1a )
i%  wvold Rx_Real Mode ()
! 1

Mode _Runtime ()3
da
¢

//Pog = -pOO;

170 UlRX_1nfo = LO1_Read_RX_Pload(RX_pload): /¢ Read current payload
113 // temp = LOL_Ger_FIFo() & Ox02; cemp  >> 12

s 3
124 while (! (LO1_Get_FIFO() < RX_EMPTY))) /4 ..uncil FIFO empey

LY //uhile( Cemp == 0 )3
S Femp = LO1_ TIFG() & AxO1z /f memp Fr o4

//P14 = temp;

Fa //uiR¥%_info = LO1_Ramd _RX_Plomd (R¥X_pload) :
e LO1_Clear_TRQ(MAZK_RX_DR_FLAG) &

143 /7if (R¥%_plomd[0] == Ox31)( POO = -POO; RX_pload(0] = O:
“ 12 (RX_pload([1] PO1 = ~POL: RX _plosd(1) = O; )
12 (RX_plomd(2] POz - ~PO2Z; RX_plomd(2] = O; |
12 (RX_pload[3] PO3 = -PO3; RX_plead(3] = 0; )
s 12 (RX_pload[4] == Ox35)( PO4 = ~PO4; RX_pload[4] = O )7/
At CE_Pin_Active (CE_LOW) ;

'
190 void T#_Real_Mode ()
183 (
ske Send_Packet () 7
P13 = ~P13s
Delay_ms (1)
L01_Clesc_IRQ(KASK_TX_DS_FLAS);
]
/*void Decode_output ()

159 int DO
L unsignea char Data_Ail:
Hx DO = (37(((Addresa_Rouce>>d) & 9))+1):

if { Send_DPecode > Data_All )
t
Send_becode = O;
)
awiteh ( Zend_Decode )
[
case O
Break:
)
Send_Decode++r

¥R v
void Decode_input ()
t

inc DIz
BI = (3% ((({Addresn_Routes>4) &% 8))+1)4
P
AL switch ( (RX_ploed(DI] & Ox£0) >> 4 )
0
case O
/*SOBUF = RX_pload(2];

while (T10)

TIO = 0;

break:
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Vo ld Check Dewvice ()

«
' - int CDh.met, ploads

ra CD = (A mms_ Routm>>4) w 2) s
e AT (D == Q)

a e «
vee Fx_ Feml  Mode ()2

3 a1 ToOr (memt=—3 mmt<=3 1)@=t ++
S TX_ploadlsec] = RX_pload(mec]) s

TOE (PlOomd=03 plomd<=303 b Losc++)
<

AT ((plamd %= A) == O)

TX_plomdlplomd] — TX _plomdlplomcd] < OXTOJ

e 3y
s TH_plomd[0] = Addermms Routs:

- 1F (CD == 1)

L x Fx_Reml Mode () 2

' Ffor (mec=O0)mmc <=2 mmc+)
o TH_plomdlimec] = RX_plomdal

-x1 s

- FOr (Met=0) st <=3 1 met )
THX_plomdlmec] = RX_plomdlmec] s

For (Plomad=0: P load<=30; 1 1cmcl++)
«

' A ((plomd % 3) == O3
TH_plomdliplomd] = TX _plomdlplomd] < OXTO;
»
-t ou TH_plomcdl[3] = Addrmms Poutes
)
ot mlme 1F(CD == )
“ «

Fx__Rmel Mode () 2

v s e FoOr (Mec=O0) mec <5, mec )
1o TH_plomdlmet] = RX_pload(mec] s

1A FOE (M= mMme <=3 1) st
N 4k TH_ploemdlmsemc] = RX_plosdlsesc] s

e Ffor (pPlomd=0) plamd<c=230: pLomd+s)
» «

¥ if((plomd & 3) == O)

Lo A TH_ploadipleoad] = TX _ploadi(pload] € OXKTO
’

»
a1 TH_plomdls] = Address Rouces
Lo »

o slme 1T (CD == 3)

1R 1

Hx_ Pl MoOole (3 J

LOE (Mec=0) mme <= - )
TX_plomdisec] = RX_plaoadl(sec] 2

For (met=13 mete=3 1 )
TH_plomdimeac] = RX_pload(met] s

Tor (Plomad=>0; ploads=307 b Lomds+)
- AT ((PlLaoma % a) - O)
TH _plomdlplomdl = TX _ploscalploead] £ OxEos
;xipxu-dcsj = Addremss FouteJs
l.l-- A (CD == -“)
t Fr__Peel Mode () s

FOr (Met=0; mat<=11;met-++)
TH _plomdlmec] = RX_plomd(mseasc] s

O (Met=15) met<=3 1) set +4+)
TH_plomcdlmec] =— RX _plomcdl@sme] s

Ffor(pload—0)pload<=—30; pload++)
: 1E ((Plomd ~ 3) == O)
T _plomdlplomd] = TX _plosdliplomcd] £ Ox£o;
;x#pxc-atxas - Address_ Routess
;L-- AE (D == 5)
s Px__Real Mocde () s

For (mec=0;mac<—1-4)mece)
TX_plomcdl(mec] = RX_plomdlimec] s

FToOr(mec=10,) meat <=3 1) mat++)
TH_plomcdlmsmc] = RX_plosdlmec] s

for(plomd—0; plomd<—=30;: plamd-++)
<

ir ((plomd ~ 3) == O)
TH_plosdlplomd] = TX_ploadlipload] € OXEos

>
TH_pload(is5] = Address_ Roucass
3
elme 1r(CD == &)
«
Px_Reml_ Mode () 2

for (mec=0O mac<=17;mec++)
TH_plosmd(mec] = RX_plomdl(mac] s

Tor (Sec=Zl;smc<=31;mec++)
TX_plomdimec] = RX_plomdls=t] s

Ffor (pPlomd=0; plomad==30: plamd++)
<
AT ((Plomd & 3) == El
TH_ploadiplomd] = TX _plomdlplomd] £ Ox£os
>
TH_plomd[10] = Address_ Route

»
®mlse 11X (CSD == 7)
«

Rx__Rmeal Mode () s

for (msec—O0ssmc<—=20; smec++)
TX_plomdimer] = RX_ploasdl(sec]

Tor (mec=ZAa:mec<=31;met++)
THX_plomadlmsec] = RX _plomsd(mec]

Tor (Plomd=0: ploamd<=302plomd-+-+)
i

if((plomd % 3) == O)
TX_ploadiplomd] = TX_ploadliploemd] < OXTOJ

»
TX_plomcd(zi] = Addresm_Rouce:

>

@lme ir(CD == @

<

Rx_Feal Mode (32

Ffor (mec=0; metc-<=23 3 met4+)
THX_ploadlsec] — RX_ploadl(=met] z

For (mec=27 imec<=21mac++)
TH_plomdlsec] = RX_ploadimec] s

Tor(plomd=0; pload==30;p Load++)
3

AE((plomdad % 3) == 0)
TH_plomdlplomd] = TX_ploadlploead] € Oxros

>
TH_pload[24] — Addrems Rouce

) s
Fx_Reml Mode () 2
CE_Pin_Aotive (CE_LOW) »




void Read_bara ¢

int sec;
/*1int 30}
SD = ([Address_Routes>d) & 9):
12(50 == 0)
{
i2(((Addrass_Foute ¢ Oxt0) == (RX_pload(0] & Ox20]) <& (1((Address_Rours & Ox0f)+2] == (RX_pload(6] & OxOf)) || (((kddress_Route & OxOf)+15) == (RX_pload[30) ¢ 0x0)))
]
Decode_tnput () ;
/FAL(RX_pload(2] == 0x01)
{ belay_ms{100): POO = ~POO; Chack = 1; }
//P00 = ~POD;
Check = 1;
I
12 (RX_pload(6] == 0x00)
1
12((({Address_Route ¢ 0x£0) == (RX_pload{0) & OXf0)) && ((((Addrass_Rouce & OxOf)+l) == (RX_plosd(3] & Ox0f}) || [{(Addre:
1IP02 = ~PO2:
Decode_input ()7

_Foute ¢ OxOf)+15] == (RX_plead[10] & O

Check = 1;
'
}
else 12(3D == 1)
{

1f(((Address_Route ¢ Ox£0) == (RX_pload[3] & Oxf0)) && [((Address_Route & OxOf]-1) == (RX_pload(0] ¢ Ox0f)})
/711 (((Address_Route>>4) == (RX_pload(3)>»4)) & ([ (iddress_Routef0x07)-1) && (RX_pload(0) c0x0t)))
t
becode_tnput () ;
£*3L(RX_pload[5] == 0x01)
 Delay ms(100): POO = ~F0OO; Check = 17 )
Cheek = 1;

1
elae 1f (8D == 2)
t
12 (((Address Rouce ¢ Oxr0) &4 (RX_pload(8] ¢ Oxf0]) &6 (([(kdaress Route & OxOf]-1) == (RX_pload(3] & Ox01)))
(
Decede_input();
/*i2(RX_pload[8] == Ox01)
( belay ms(100); POO = -POD; Check = 1; )
12 (TX_pload(7] == Dx00) PO = -FOO;
12 (TX_pload(8] == O0x01) POL = -POL;
Check = 1;

ZLse 12430 == 3)
' 12((({Addreas_Poute & Ox20) 4¢ (RX_pload(9] & Ox£0)) && [({(Addreas_Route & OxDf)+2) == (RX_pload([15] & OxO2)) || ({(Addreas Route & OxOf)-2) == (RX_pload(d) ¢ Ox0f
‘ 1£(RX_pload[11] == Ox01)
| Pelay ms(100); POO = -FOO; Check =
1:1mx“momus} == 0x00)
[

1f(((Mddress Route ¢ Ox20) &¢ (RX_pload[3] & OX£0)) &6 ({{(Address_Route & Ox0f)+1) == (RX_pload(12] € Ox0£)) || ({(Address Route & Ox0f)-2) == (RX _pload[3] ¢ Ox
POZ = ~POZ;

)
b
elae L£(3D == 4)
{

1f(((Address_Route & Ox20) && (RX_pload[12] & Ox20)) && (((Address Route & Ox0f)-1) == (RX_pload[6) & 0x02)])
(

AZ(RX_pload[14] == 0x01)
( Delay ms(100); POD = ~POQ; Check = 1; }
1
}
else {£(3D == 5]
{
if(((Address_Route ¢ 0x20) && (RX_pload{i5] ¢ Ox20)) €¢ ({(Address_Route ¢ Ox0f)-1) == (RX_pload(12] ¢ Ox02)))
t
1£(RX_pload[17] == Ox01)
{ Delay_ms(100): PO = ~POJ; Check = 1; |}
¥
1
elae 12(3D == §)
1
1f(((Address Route ¢ Oxf0) &4 (RX_pload(18]) & Ox20)) &€& ((((Address Route { OxOf)+42) == (RX_pload(24] ¢ Ox0f)) || (((Address Route §& Ox0z)-3) == (RX_pload(6] & OxO
(
L£(RX_pload(20] == O0x01)
¢ Delay ms(100): POO = ~POO: Check = 1; }
1
12 (RX_pload[24] == Ox00)
t
if[((Address Route ¢ Dx20) ¢4 (RX_pload(9] ¢ Ox20)) &€ ((((Address Route ¢ OxOf)+1) == (RX_pload(21] € 0x0f)) (| ({[(kddress Rouce & Ox02)-3) == (RX_ploadf2] ¢ Ox
POZ = ~POZ:

¥
else 1£(3D == 7}
{
11(((Address_Route ¢ 0x£0) &¢ (RX_pload(21] & OxfD)) €& (((Address_Foute & Ox0f)-1) == (RX_pload(18]) ¢ 0x0f)))
t
Lf(RX_pload[23] == Ox01)
( Delay _ms(100); POO = ~PDO; Check = 1; )
]
)
else 12(3D == 8)
{
LE(({Addre:
[
12(RX_pload(26] == 0x01)
{ belay ms(100): POO = ~POD; Check = 1; }
!

_Route ¢ Ox£0) &¢ (RX_pload(24] & Ox20)) &€ ([(Address Route & 0x0%)-1) == (RX_pload[21] & 0x0f£}))

L
//POZ = P02
A (((Address _RoutecOxf0) 6c(RX_pload(30] €Ox10)) &< ([ (Address RoutecOx£0)-15)==(RX_pload(0) €0x0) )]
t
for (set=0:3ec<=11; set+4)
«
X = RX_pload[set];



voicd RF_Mode () interrupt 9 using 1

RF = 0:

Gt PO7 = ~PO7:
o Ry_flag = 1:
LY RF = 1:

void main()

{
‘ PODIR = Ox10:
677 P1DIR - Ox00:

BT SOCON = OxS50: //Mode 1 B8-bit UART.
[ SODUF = 0Ox00:
« SORELH = 0Ox03;
' SORELL = OxXF3:
L ; ADCON = Ox80:

U1k} PCON = PCON| OxB80:
a4 nRF_CE = 0:
v nRF_CS = 1;

SR RFCKEN = 1;
t Delay_m=(500)

690 CE_Pin_Active (CE_LOW) : // Ser CE pin low to enable =
: Delay ms (200):

L3 LO1_Flush_TX():

’ LO1_Flush_RX():

A hLor (p=0:p<32:p++)

(

SOBUF = 'A';
sy Delay_m= (1) ;
while (TIO) :
200 TIO = 0 3

0 yug
70 //princf ("Heeello™)
4 Delay_ms (S00) ;

Rx_Mode ()
RF = 1;
ES0 = O:
RIO = O;
10 TIO = 1;
11 EA = 1;

16 while (1)

2107 «

‘1 1L (RIO == 1)

€

P12 = ~Ppaz:

7d % keep = (unsigned inc) S0BUF;
Datanet = keep:

J RIO = O

7 LOOP = 1;

s £/ pEincf("sc\r\n",6 keep)

22 1T (LOOP == 1)
730 ¢
B! PO6 = ~PO6;

734 //Decode_outpuc ()

[ - TX_plosd[0] = Ox0O0:
a6 TX_pload[1] = Ox00:

b b TX_pload[2] = Datanec:
748 for (p=3:p<32:p++)

g ‘
TX_pload(p] = Ox00:
¥

TX_pload[30] = OxTr:

Tx_Mode () :
Tx_Real Mode()
PO1 = ~PO1:

//P0O6 = ~PO6;
/* for (p=0:p<32:p++)
{
princt ("sc”, TX_ploadlpl)
ye/
LOOP = 0O:
Delay_ma(100) :

if (Rx_flag == 1)

<
PO2 = ~PO2:
Check_Device ()2
Read_Daca() ;
//CE_Pin_Active (CE_HIGH) :
Rx_flag = 0:

/" for (p=0;p<32:p++)
<
princt (“sc”,RX_pload(p]):
rm/

}
Rx_HMode () ;

78 Delay_ms (10) ;
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#include <reg2dlel.H>
Hincilude <acdio.H:
Hinclude "main.h"

% Minclude "nrz_lak.h"
#include "nRF_defines.h”

#HcdeTine nRF_CE RFCE
Hdefine nRF_CS RFCHN
Mdefine S3IP1DUr SPIRDAT

11 HAderine Address_ Route Ox00
HAefine Darca_All O

11 Mderine Scal_Timer 1/0.745

1 Hodefine Delayup AsS60*Scal Timer
1 Hdefine Delayup2 1646"Scal Timer
17  Mdefine Delayupd 121i0*Scal_Timer
#define Delayupd 470"Scal_Timer
Mcdefine DelayupS 430+Scal_Timer
HAmfine Delayups 29104 *Scal_Timer

xz idate unsigned char TH:

‘ idaca unsigned char TL:

4 //unsigned int timehead:

P Z/Zunsigned int timeheadl:
2 idmte unsighned char Stete;
idata unsigned char Sctacel:

idata int @, tesatl, Kapor:
! idata unmigned char Byce ouci[9):

unsigned char temp:?
{ unsigned int Bx_Tlag, Check, Dmaode_in, Decode out = Ox0000, Send Degade = 0 ,Loop Princy

f code unsigned char Closei($]=(136,91,228,15,0,0,0,64);
3 code unsigned char Close2[20]=(136,91,228,0,0,12,60,0,245,0,0,0,0,0,0,3,0,0,183);
/] code unaigned char Openl(9]1=(136,91,228,15,0,0,0,64);
% code unsigned cher Openz(20]=(136,91,228,0,0,140,60,0,24%,0,0,0,0,0,0,3,0,0,119)3
il  code unsigned char T30_1(®]=(136,91,228,15,0,0,0,64):
411 code unsigned char T30_2(20]=-(136,91,228,0,0,140,60,0,248,0,0,0,0,0,0,3,0,0,119):

i: code unsigned cher T29_1(5]=(136,91,228,15,0,0,0,84}:
4%  code unmigned char T29_2(20]1=(136,91,22M0,0,0,140,92,0,245,0,0,0,0,0,0,3,0,0,55);
L code unsigned cheae Tze_lcgl-l136,91,223,1540,0‘0,5“11

s code unsigned chear T2®_2([(20]-(136,91,228,0,0,140,28,0,245,0,0,0,0,0,0,3,0,0,87):
A code unsigned char T27_1[(8]1={(136,91,220,15,0,0.,0,64)
' code unsigned cher T27_2(20]=(136,91,228,0,0,140,108,0,245,0,0,0,0,0,0,3,0,0,23):
code unsigned char T26_1(9]1=(136,91,2268,15,0,0,0,64);
) code unsigned chear T26_2(20]=(136,91,228,0,0,140,44,0,2485,0,0,0,0,0,0,3,0,0,103)3
=0 code unsigned char T2S_1($]1=(136,91,228,15,0,0,0,64}:
3 code unsigned char T25_2([(20]=(136,91,2208.,0,0, 140,76,0,245,0,0,0,0,0,0,3,0,0,38)
code unsiuned chec TI4_1(2]-(136,91,220,15,0,0,0, 6417
3 code unsigned char T24_2(20]1=(136,91,220,0,0, 140,12,0,245,0,0,0,0,0,0,3,0,0,71):
“a code unsigned char T23_1(9]=(136,91,228,15,0,0,0,641)
code unsigned chac T2Z3_2(20]1-(136,91,228,0,0,140,116,0,245,0,0,0,0,0,0,3,0,0,71):
5 code unsigned char T22_1(S]1={(136,91,220,15,0,0,0,64};
*’ code unsigned char T2Z_2(20]={136,91,228,0,0, 140, 52,0,245,0,0,0,0,0,0,3,0,0,123):
41 coda unsigned char T21_1(9]=(136,91,228,15,0,0,0,64}:
4+ ecoae unsigned char TZi_z [(20]=(136,91,228,0,0, 140,84,0,245,0,0,0,0,0,0,3,0,0,58):
nhy code unsigned char T2Z0_1(9]1={136,91,228,15,0,0,0,64)
code unsigned char T20_2Z([(20]1=-(136,91,228,0,0. 140,20,0,245,0,0,0,0,0,0,3,0,0,91):
code unsigned char Ti9_1($]={(136,91,228,15,0,0,0,61):
63 code unsigned char T19_2([(20]1=(136,91,2268,0,0, 140,100,0,245,0,0,0,0,0,0,3,0,0,27):
4 code unsigned chear T18_1(9]=(136,91,2286,15,0,0,0,64):2
% code unsignad cher T10_2[20)={136,91,220,0,0, 140,3¢,0,245,0,0,0,0,0,0,3,0,0, 107}
code unsigned char T17_1(9]=(136,91,226,15,0.0,0,64});
code unsigned cher T17_2[20)1-{(136,91,228,0,0,140,68,0,245,0,0,0,0,0,0,3.,0,0,43):
code unsigned char T1i6_1[$]=(136,91,220,15,0,0,0,864);
code unsigned chear T16_2Z [20]={( 136,91,228,0,0,140,4,0,24%5,0,0,0,0,0,0,3,0,0,78)
‘¢ unsigned char timer_lcime 3

? unmigned char THH[65] ;
? //unsigned char TLL[6S]:

idata unsigned char DByta_ocwut2[20]:
e unsigned char THHZ[154]

el //unsigned char TLL2(154]:

i 3 void interrupeup() interrupt INTERRUPT_IPF using 2
1

1€ (PO6 == O) (

¥ PO4 = ~PO4:

¢ TR1 = O:

Rt TH = THL1:

3 TL = TL1;

TH1 = O:
TL1 = O:
TR1 = 1:

LA HOK = 1:
i1 (State !=0 ££& Stat
<

Chl

THH([State] = TH : //TLL[Scacte)] = TL
Brace ++i

]

1T (Sratez (=0)

<
THHZ [State2] = TH //TLLZ2 [State2)] = TL 7
Srace2 ++:

)

»

Kapor = 12

void Out_IR(){

unsigned int Loop_Princ,ouc:

unsigned int outl;

bit datail:

unsigned char 3,k:

3 = 0 : k = O:ouc = Oz

/7 peEincf (" Parti\r\n®):

for ( Loop_Print =1l:Loep_Princ<é5;Loop_Print++) {

our = oun << 1:
if ( THH(Loop_Frint] == Ox4 ) ( datal = O:outl = Os}

if ( THH(Loop_Print] == Ox8 ) { datal = l;oucl = 1:}
out = our | ourl: //princf(“fu ",oucl):
A4+
TEN( e B T K
3 =0z
Ayre_nurilk] = Aur:// prinef (" \rint)

out = G
)




//priner (" Parea

Ne\vnr) s

out = 03 k=03 3=0;
~1sLoop_Print<iS3;Loop_ Print++) (

for ( Loop_FPrintc

oue =  aut << 12
if ( THHZ (Loop_Frint] == Ox4 ) {( dmcal = Dzoucl
1if ( THH2 (Loop_ Princ] == Ox& ) ( dacml = lioucl
our = our | datal: //printf(fsu Y,ouel)
A+t 2
1f ( 3== 8 )

3 =0z

Bytae_oucl k]
oue = O:
beoto 2

Hrace = O:Scacez = O
3

void Delay_um(unsigned inc 1)
€
TH1 = (OXTLEEL-1)>>80:
TL1 = (ORLELL—1)1
TR1 =1
cimer_ltime = 13
while (Eimee_ 1t tme)
¥

volid timerl() interrupt 3 using 2

¢
TFi=0;
TR1 = Oz
Cimer_ltime = O3
'

vold Delmy_lus (Volmtile unmigned

unsigned ahar 123
while (n--)
Tor (L=0; 1<3; 14+) 2
»

oucs// princef(”

ine nd)(

void Delay_100um(volatile unsigned int n) (

unmigned char 13
mhile (n-—)
LoOE (1=011<3S11++) 2

void Delay_ms(volacile unsigned

while (nn=-=)
Delay_100us (S0) s

int n)

void RF_Mode () intecrupt £ usina i

Br = Oz
//PO7 = ~PO7s
Rx_rlmg = 1z
RF = 13

void Duey_SO()
<
PUMDCO = OxOr

»
wvoald Ducy_ 0 ()

FUMDCO = Ox00:
)
void Ir_Puls
<

_HMemd ()

Duey_S0() s
Peley_us (Delayup) )
Duey_0 ()

Dmlemy us (Deleyapl)

void Ir_Pulme Taill)

Ducy_S0() s
Delay_us (Delayupd) i
Duty_0() 5

Deley_ us (Delayups) s

void Ir_Pulme_1()
¢
Ducy_S0() s
Delay_us (Delavupd) 7
Ducy_0() s
Delay_ues (Dalayupd) s
Ducy_S0() s
»

void Ir_FPulse_O()
«
Dury_S0 () :
Delay_us (Delayup4) ;
Ducy_0O ()
Delay_usm (Delavups) s
Ducy_ S0 () s

void Cuc_Ir_Remote (cher dac

unsigned char Bit_data:

SNeE\nT)

Dit_dete =

ir (Bit_dac
els=( Ir_

Bic_date =
1f (Bit_damc
eloe(Ir_P

Bit_detm =
1f (Bie_dac
elae(Ix_FP

Pit_dace =
1r (Bit_dac
elmse(Ir_P

Bic_data =
1f (Bie_dac
@lse(Ix_F

Bit_date =
12 (Bic_dac
elsa(Iz_P

Bic_daca =
1f (Bitc_dat
elwm(Ix_P

Bit_detm =
1T (Bic_dac
else(Ixz_FP

a_Ir « Ox00:
® == Ox80) (Ir_Pulse_1()s}
Pulse_0()z )

AdAmce_Ir & Ox40:
@ == Ox40) (Tr_Pulme_1() 3}
ulme_O() s )

dmte_Ir € Ox20;
& == Ox20) (Ix_Pulse_1():}
ulse 0O() 2 )

dece_Ir € Ox10;
& == 0x10) (Ir_Pulme_1()J)
ulse_O(} s )

dmtea_Ie £ GxO®E;
& == Ox08) ( Ix_Pulse_1():}
Ulse_O ()2 3

datea_Ir <« OxO04:
@ == Ox04) (Ir_Pulme_1():)
ulse_0O(): )

daca_Ir & OxO0z:
& == OxO2) {Ix_Pulme_1() ;)
ulse_O():z )

Amtm_Ix € OxO1s
& == Ox0i) (Ir_Pulse_1¢) )
ulse_0():
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1
unsigned int 14i:
P15 = 1:
Ir_Pulse_Head():

for (11=0:11<8:11++) (
Out_Ir_Remote(typel[ii]):
)

Ir_Pulse_Tail():

Ir_Pulse_Head () :

for (11=0:;311<19:11++)(
Quc_Ir_Remote (typeZ[i1]):
1

Ir_Pulse _Tail():

Delay_ms (1000)

P15 = 0O:

voild CE_Pin_Active (unsignecd char action) // CE pin high,

&
switch (accion)
«

case CE_LOW: // action == O,
nRF_CE = 0O:
break;

case CE_HIGH: /7 action == 1,
nRF_CE = 1:

break:;

case CE_PULSE: // mction == 2,

// THR2 - 0z

void Sent_IR_Bf (unsigned char typel(],unsigned char typei[])

low or pulse,.

CE low

CE high

CE pulme (10%s)

nRF_CE = 1; // Sec CE pin high

Delay_lus (100) !
nRF_CE = O:
//THR2ON_bic = 1;
nrealk:

)
unsigned char LO1_Clear IRQ(unsigned char ireg flag)
t

// Stert Timer2, CE pulse timer

recurn nRF_SPI_RWU_Reg(WRITE_REG + STATUS, i1rq_frflag):

unsigned char nRF_SPI_RU{unsigned char bytel)
[
unsigned char status;
//Delay_lus(10):
SSP1BUF = bytel:
Delay_1us(1):
ststus = SSP1BUF:
recurni(scacus) ;

// Delay 3008 ok

unsigned char nRF_SPI_RW_Reg(unsigned char reg, unsigned char wvalue)

(
unsigned char status;

nRF_C8 = 0O 77
startus = nRF_SPI_RV(reg): s
nRF_SPI_RW(value) /"
nRF_CS = 1; 77
returni{statcus) ; s

)

CSN low, init ZSPI transaction
select register

..and write value to itb..
CSN high ageain

return nRFZ4LO1 status byte

unsigned char nRF_SPI_Urite_Buf (unaigned char reg, unsigned char *pBuf, unsigned char byces)

unsigned char status, byte ctr:

nRF_CS = O: Y24
status = nRF_SPI_RU(reg): ’/
for (byte_ctr=0; byte_ctr<bytes; byte_ _ctr++) ol

t
nRF_SPI_RW ("pBuf++):

ARF_CS = 1: 7

return(scacus) Ved

unsigned char LO1_RD_RX_PW_n(unsigned char pipe)
{

return nRF_SPI_Read (RX_PV_PO + pipe):
)

Set CSN low, init SPI tranaction
Select regilster to write to and read status byte

then write mll byte in buffer ("pBur)

Sec CSN high again

return nRF24L0O1 stcatus byce

void LO1l_Write_TX_Pload(unsigned char "pBuf, unsigned char plWicdch)

{
nRF_SPI_Wrice Buf (WR_TX_FLOAD, pBuf, plWidch):

unsigned char Send Packet ()
{
LO1_Write_ TX_Pload(&TX_pload, TX_PLOAD_WIDTH) :
CE_Pin_Active (CE_PULSE) ;
//ucTry_Ctr = O:
recurn 1:
]
void LO1_Flush_RX(void)
{
nRF_SPI_RY_Reg (FLUSH_RX,0):
)
void LO1_Flush_TX(void)
{
nRF_SPI_RW_PReg (FLUSH_TX, 0} :
}
unsigned char LO1_Get FIFO(void)
{
return nRF_SPI_Read(FIFO_STATUS) :
b

// Send one data packet, controlled by Buttonl(SWl)

// Write new TX payload
// Enepble CE pulse, 127s
// Reset Try_Ctr before nex transmitt..

unsigned char nRF_SPI_Read_Buf (unsigned char reg, unsigned char "pBuf, unsigned char bytes)

(
unsigned char scatus, byte_ctr:
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RRF_CH
- =

= o;

ARF_SPI_RU (cmg) s

Tor (byte_ctr=0:Byte_ctr<bytesibyte_otree)

¢
pBUT [Byta_otr]

nRF_C8 = 1;

recurn(atacus):
)

= nRF_SPI_RN(0)3

7/ Bet CHN
/) Seleor

/7 Ser CAN

tau,
regimcar

high again

inie #P1
o urite to mnd femed status byte

Eranaceion

£form SPI_RM to read byte from nRFZ4LOL

// return nRFI4LO1 status byte

unmigned char WRY_SPI_Read(unsigned char req)

unsigned cher reg_vel;

nRr_cs = o;
nRF_SPI_RU(reg) :
Emg_val =
nRF_cs = 1

cecurn(reg_val) s
'

ARF_SPI_RU(0)

Mnmigned cher LOI_Get_Status(void)

Farurn nRF_SPI_Read (STATUS) s

v unsigned char LO1_Gac_Current_Pipenum(void)

i
return
]

y unsigned int LOI_Read_RX_Ploadiunaigned char

e

eerurn
]

tipipe << B)

/runsigned cher nRF_SPI_RN_Reg_IRQ(unsigned cher teg,

4 unsigned cher status)

nRF_CH = O

BEPLBUF - cegs

//uhile (33P1STAT.HF

Delay_ius(10):
i Brmtus - SEP1BUT;

] BUPLBUF = value:

‘ //uhile (SSPASTAT.5F

424 DPelay_lus(10):
“ Fmg = 33PLD

4 nRF_CS = 1

Emturn(atatua)
yus

vaid Tx_Mode ()

t

((LO1_Cet_Stmtus(}

unsigned char plWidth,
pluiden = LO1_RD_BX _PU_n(pips = LO1_Ger_Cuccent_Pipenum()):
NRF_SPI_Read But (RD_RX_PLOAD,

€ RX_P_NO)

the

PO e

Py
441

v

c

yes
wvotid Rx_Mode ()

t

CE_Pin_Active (CE_LOW) 5
Delay_ s (200)
LO1_Flush TX ()1
LOL_Flush_RX ()t
//LO1_Clear_IRQ(MASK_IRQ_F
nRF_3PI_RV_Reg(URITE_REG +
//ucIRU_jource = CLEAR;
//ucLascStar = uclLinkStat

nRF_SPI_RV_Reg(WRITE_REG +
NRF_SPI_RV_Reg (VRITE_REG +
NRF_SPI_RV_Reg(VRITE_REG +
NRF_SPI_RY_Reg (WRITE_REG +
nRF_SPT_PY_Reg (URITE_REG +
nRF_BrI_nv_Reg (VRITE_REG )
nRF_SPI_RV_Req (WRITE_REG +

nRF_SPI_Ucrite_Buf (WRITE_REG + TX_ADDR,

CE_Pin_Active (CE_HIGH) ;

/*void Tx_Mode_cuntime ()

CE_Pin_Active (CE_LOW) ;
//Dalmy_ws (200) 5
LOL_Flush_TX ()1

LO1_F lush_RX() ¢

>> 1

pHUT, plue

+ pluiden)

wister

// fimm the register

LaGE)
STATUS,

= LINK_ESTA

EN_AA, Ox3
EN_RXADDR,
SETUP_RETR
RF_CH, 40)
SETUP_AM,
RF_SETUD,
CONFIG, Ox

LO1_Clear_IRQ(MABK_IRQ_FLAGE):

//nRF_SPI_RV_Rag (VRITE_REG
//ucIRQ_Source = CLEARs

+ STATUS,

7/ CEN low

/4 CBN hig

7/ serurn

)i

“pBur)

eh) ¢

7/ €3N low

#/ €3N hig!

// recurn

. initialize EPI CORMUNICML1ON. .
// Belect register to read from..

// ..then remd regiscarvalue

h, eerminace BFI communicacion

regi

// Remd cuccent
/4 Then ger

r value

RX darta

/4 return pipeN € pilpeN.pividch

unsigned char velus)

. init SPI tranmaction

h again

NRFZALOY

et CE pin

status byte

lou to enahle atanby mode

BLINM;

)
Ox3Lh 4
s OxZa):

i
0x03)
ox08) s
0e) 1

*

~

Clear intercupts

HASK_IRQ_FLAGS) ;

// LINK_ESTABLISH = 0x02

// Inmble Auto.AickiPilpes O-5

// Eneable Pipes O=35

// 50078 + 8673,

/f Select RF channel 40
/4 Select Addres

/4 TX_PURiO4APm,

// meT PUR_UP bit,

CADDRESS PO, sicaof (ADDRESS_PO)) s

// See CE pin lou

#/ Clear interrupts

MASK_TRQ_FLAGH) ;

//ueLasedtat = ucLinkStat = LINK_ESTABLISH:

/#nRF_3PI_RV_Rag (URITE_REG
//nRF_SPI_RY_Rag (VRITE_REG
//nRF_SPI_RV_Reg (VRITE_RES
//nRF_BPI_RM_Reu (WRITE_REQ

//NRF_SPI_RY_Reg (WRITE_REG
//nRF_sPI_RV_Reg (WRITE_REG

//nRF_SPI_Wrice_Buf (VRITE_REG + TX_ADDR,
//nRF_3PI_Wcite Buf (VRITE_BEG + RX_ADDR_PO,

CE_Pin_Activa (CE_HIGH) ;
Delay_ma (50) s
//CE_PAn_Act ive (CE_LOV) &

CE_Pin_Aetive (CE_LOW) &
Delay_ma (1)
LO1_Flush_TX():
LO1_Flush_RX():

LO1_Cle

_TRQ{MAIK_TRQ_FLA:

nRF_SPI_RV_Reg (WRITE_REG +
nRF_SPI_RV_Reg (WRITE_REG +
nRF_SPI_RW_Reg(WRITE_RES +
nRF_SPI_RV_Req (WRITE_REG +
nRF_SPI_RU_Reg(URITE_REG +
nRF_SPI_RW_Rag(WRITL_REG +

nRF_SPI_Write_Bul (WRITE_REG + RX_ADDR_FO,
nRF_SPI_urite_Bur (WRITE_REG + RX_ADDE_Pi, SADDRESS_Pl, sizeof (ADDRESS_Pi)):

nRF_SPI_RW_Reg (URITE_REG +
nRF_SPT_RW_Reg (URITE_REG +
nRF_SPI_RW_Reg(URITE_REG +
nRF_SPI_RV_Reg (VRITL_REG +

nRF_SPI_RW_Reg (WRITE_REG +
nRF_SPI_RV_Reg (WRITE_REG +
nRF_SPI_RW_Reg(WRITE_REG +
nRF_SPI_RV_Reg (WRITE_REG +
nRF_SPI_RV_Req (WRITE_REG +
nRF_SPI_RW_Req (WRITE_REG +

CE_Pin_Active (CE_HIGH) ;

+ EN_AA, O
+ EN_RXADD
+ SETUP_RE
+ RF_CH, 4

+ RF_SETUP
+ CONFIG,

o3) 3
EN_AA, Ox3
EN_RXADDR,
RF_CH, 40)
SETUP_AM,
RF_SETUP,
CONTIG, Ox

RX_ADDR_P2
RX_ADDR_P3
R¥_ADDR_P

RX_ADDR_PS

RX_PU_FO,
RX_PU_P1,
RX_PU_FP2,
RX_PU_P3,
RX_PV_P4,
RX_PU_PS,

x3IL) s

R, Ox32))
TR, Oxia)}
Qs

+ O%08) 3
oxoe) s

)
ox3IL) 4
3
ox03) 2
axor) s
of)

» Ox03) 2
, Ox04):
, Ox05):
. Ok08)

4ADDRESS_PO,
GADDRESS_PO, wizmef (ADDREZZ_PO))/ // BX_AddrO swme as TX Adc for Auco.Ad

€ADDRESS_PO,

#/ LINK_ESTABLISH

// Enmble Auto.AckiPipes 0-5

// Enable Fipas 0-%
// S0078 + B6?m,
// Salact RF channel 10

// TX_PURi1OABMm,
// met PVR_UP bic,

aizeof (ADDRES3_PO) ) 3

//max 1 wa

// Ser GE pin
/¢ 200ms

// Clamr interrupcs
i
"
"
"
"
"

Enable
Eneble
Select
Belect Addre
TX_PURiOdBm,
Set PWR_UP bit,

Pipas O-5

- ox02

sizecf (ADDRESZ_PO)) ¢

10 retrans...

Dataracer2mops,
enanle CRC(2 bytes)

pipe's payload widch

LNA1HCURR

& PrimiTX.

66

NAX_RT & T%_DS enabled..

¢/ Weites TX_Address to nRF24LOY
nRF_BPI_Wrlte_Buf (MRITE_REG + RX_ADDR_PO, SADDRESS_PO, siceof (ADDRESE_PO))J // RX_AddcO same as TX_Adr for Auto.Aiok

to enable &

Datarace:2Mops,
enenle

10 retrens...

CRC(2 bytes)

LNAtHCURR

& PrimiTX. MAX_RT & TX DS ensbled..

// urices TX_Address to nRF24LO1L

Auto.Ack:Pipes 0-5
RF channel 40

Datarata:2Mbps,
anable CRC(2 byces) € PrimiBX. RX_DR enabla

4/ uas

the seme

lou £o enable scanby mode

LMA1HCURR

mddress on the

RX_PLOAD_WIDTH): // Select sewe RX payload width as TX Payload width
RX_PLOAD_WIDTH) 3
RX_PLOAD_UIDTH) ;
RX_PLOAD_WIDTH) :
RX_PLOAD_VIDTH) 4
RX_PLOAD_WIDTH) 1

RX device as the TX device



veid Hx_Made_Runtime ()
'
//CE_Pin_Active (CE_LOW) 1 /7 Set CE pin low to enable stanby mode
//balay_mwa (1)1 /¢ 200ma
£7LOL_Flush_TX() s
7 £/LO1_Tlush_RX () ;

F/LOL_Clear_IRQ(MASK_1RO_FLAGH) : /7 Clear interrupts
//NRF_SPI_RV_Reg (VRITE_REG + EN_AA, OX3T); // Enable Auto.AckiPipes 0-5
//nRF_BPI_RV_Reg (VRITE_RIG + EN_RXADDR, Ox3Z)7 // Eneble Pipms 0-5
#/upF_SPI_RV_Reg (VRITE_REG + RF_CH, 40): // Select RF channel 40
4 //nRY_$PI_RV_Reg (VRITI_RIG + SETUP_AU, Ox03); /¢ Select Addres
//nPF_SPI_PV_Reg(VRITE_REG + RF_SETUP, OxOf): 7/ TX_PMR:OdBm, Datarate:ZMopm, LNAIHCURR
F/nRF_SPI_RW_Reg(VRITE_REG + CONFIO, OxOf): // Set PUR_UP bit, enable CRC(2 bytes) & PrimiRX. RX_DR enabled..
» //nRF_SPI_urice_buf (WRITE_REG + RX_ADDR_FD, wADDRESS_PO, S1ZeOT (ADDRESS_PO)): // Uss the same address on the RX device as che TX devi

//nRF_SPI_Urite_Buf (WRITE_REG + RX_ADDR_P1, <ADDRESS_P1, simeotf (ADDRESS_P1)):

24y //nRF_SPI_RY_Reg (WRITE_REG + RX_ADDR_P2, 0x03):
//nRF_SPI_PV_Reg(VRITE_RLG + RX_ADDP_P3, 0x04):
" //nRF_SPI_RW_Reg(VRITE_REG + RX_ADDR_P4, Dx05):
. //NRF_SPI_RV_Reg(VRITE_REG + RX_ADDR_FS, Ox06):

a3 //nRF_SPI_RV_Reg (VRITE_REG + RX_PW_PO, RX_PLOAD_WIDTH); // Select smmne RX payload uwidth as TX Payload widch
a3 //nRF_sPI_RV_Reg (VRITE_REG + RX_PM_P1l, RX_PLOAD_VIDTH)}
//nRF_BPI_RW_Reg (WRITE_REG + RX_PW_P2, RX_PLOAD_WIDTH):

.
.
* -

1 //nRF_SPI_RV_Reg (VRITI_REG + RX_PW_P3, RX_PLOAD_WIDTH);
+
+

//nRF_SPI_RV_Reg(WRITE_REG + RX_PU_P4, RX_PLOAD_WIDTH);
g //nRF_SPI_RV_Reg (WRITE_REG + RX_PU_PS, RX_PLOAD_WIDTH);

CE_Pin_Aetive (CE_HIGH) )
Deley_ms (30) 4

'
void Rx_Real Mode ()
‘
Rx_Mode_Punt ime ()
da
t
» //POD = ~PO0;

MARX_info = LOL_Resd_RX_Fload (R¥_ploed): // Pead current pavioad
// tamp = LOL_Get_FIFO() < OX02J camp > L3
)
uhile(!{LO1_Get FIFO{)} £ RX_EMPTY))}: /¢ ..until FIFO ampty
//uhile{ temp == 0O )}
Femp = LO1_Gar FIFO() & OxN1; i x4

//P14 = camp:

//uiRX_info = LO1_Read RX_Fload (R¥_pload)
LO1_Clear_IRQ(NASK_RX_DR_FLAG):

87 /%12 (RX_plomd[0) == Ox31)( POO = ~POOs RX_plomd(0] = 01 |}
1f (RX_plomd[1] == Ox32)( PO1 = ~PO1; RX_pload(1] = 0: )
1f (RX_pload[2] == 0x33)( POX = ~PO2Z; RX_pload(2] = O:
d 1f (RX_pload(3) PO = ~PO3; RX_pload(3) = O; }
' 1t (RX_pload(4) PO4 = ~PO4; RX_plomd(4] = O: 1%/
v CE_Pin_Aotive (CE_LOW)

by
void Tk_Real Made()
¢
Hend_Packet ()
Dalay_ms (1)
LO1_Clear_IRQ(MASK_TX_DS_FLAG) ¢

v
L vold Decode_output(}
et t

3 int e

2 for(m = D;m<32im+s )i

4 TX_ploadfa) = RX_pload(al]:
v )

R

void Desode_input ()
¢

¥30 int DIz

801 DI = (37 (((Addre

_Route>>4) & 9))+1);

oy swicch ( (RX_pload[DI] & Oxf0O) >> 4 )

cane O
£k switsh (RX_pload(2))(
cemse Ox4i:
Sent_IR_BZ(Closel,Close?):
Break:
cane Ox42;
Bent_IR_BT (Upenl,Openi) )

14 Sent_IR_BE(TIO_1,T30_211

LIE bremk;
€x¢ case Ox441
3 SeiL_IR_BC(T2S_1,TZ9_2)J
kramk:
cams Ox45:
aro Sent_TR_BE(T28_1,T28_2)
3 break;

“ case Ox46:

8% senc_IR_Br(T27_1,T27_2)1

wia break:

case Ox47:
Sent_IR_BL(TI6_1,T6_2):

break;

ox48:
sent_IR_Br(T25_1,T25_2)1

break:

case Oxi9:
Senc_IR_BL(T24_1,T24_2}4

break;

case Oxdai
Sent_IR_BL(T23_1,T23_2)s

break:

case Oxib:
Sant_TR_BE (T22_1,T32_2)4

break;

case Ox4c:
Sent_IR_Bf (T21_1,T21_2):

break:

case Oxdd:
Senc_IR_BE(T30_1,T20_2)!

break;

case Oxde:
Zent_IF_BI(T1%_1,Ti9_2):

break

caze Oxdf:
Sent_IR_BE(T18_1,Ti8_2);

break:

case OX50:
Sent_IR_BZI(T17_1,T17_2)1

Lieak:

case OxS1:
Sent_IR_Bf(T16_1,T16_2):

break:

!

break:




| veila Check_Devics ()
. ‘
e int CD, mec, plomd;
v CD = ((Addrems_ Routms>4) & 9) 2
“e 1L (CD == o)
. .
x Bx_Real Mode () 2

. FTOr (Sec=3 set<=31:aat++)
w TX_plomdlisetc] = RX_plosdlisac]

apn Ffor (plomd=0; pload<=301p Lamd++)
«

s ir((plomd x 3) == DO)
TH_plomd(pload] = TX_plomdipioad] < OxIos

"% »
e TX_ploed(0] = Addremms Route

AT (ED == 1)

Fx_Reesl Made () 5

- for (met-Ormemt<=2;mac++)
s TH_plomdal - RX_plomd[mmc] s

L FTOr (Memt=Gmet<=31;mat++)
W TH_p Lol

taad Ffor (plomd=0:plomd=<=30:p lamd-+-+)
«

v 1f((plomd & 3) == O)
TH_pload(pload] = TX_plosdlplomd] £ OxE0s

)

e TX_ploed(3) = Address_Route

1£(CD == z)

i Fx_Real_Made ()3

' for (met=0;mac <S5 memc )
rra TX_plomdimet] = RX_ploadimec]s

. TOE (Met=S)mmt<=31)sat++)
sex TH_plomdlmec] = RX_plosd{mec] s

Ffor (pload=0spload<=30;pload++)
i i) .

h1 if((pload & 3) == O)

7 TX_plomdlplomd] = TX_plosdlploscd]l & Ox£oy
' »

204 TH_plamd[8] = Address Fouces

% ¥ y
b @ lme 1F (CD == 3)
> «

L Rx

_Resl_ Hode ()2
o TOr (Met=0)mac <=0 et ++)
L TH_plomdlesc] = RX_plosdlm=c] s

for (mer=1Z jmemt<=31; mme++)
25 o TH_ploadisec] = RX_pload(se=t];

« For (plomad=0; plomd<=30plond++)
f

Af((plamd & 3) == )
F TH_plomdiplomd] = TX_plomdlplomd] < Oxros

»
3 TH_plosd(®] = Addresm Rouce;
b »

mlme 1T (CD == 4)

1

. Ry _Real Mode () s

’ for (sec=0;mmc<=11:set++)
y TX_ploediseat] = RX_plomd[ssc]

rerce LTOr (Mmet=15; met<=31)mec++)
“ TH_plomdisec] = RX_plomdls=c] s

“ Tor (pload=0splomd<=30: p load++)
1 «

if((ploma s 3y == o)
awn TX_plomdiploead] = TX_plosdiplosd] & OO’
s N oidma gz 1l | haahee ! nodies

f‘ ;LEQ AT (CD == =)

roa 3 Rx_Real_Mode () 1

" for (mec=0;mec<=14;memc++)
L TH_plomdimsec] = RX_plomdlisec] s

73873 for (sec=10:mec<=31:sec++)
%w TX_plomd(met] = RX_pload(essc] s

Fae for(pload=0Opload<=30; p lamd++)

ki 4 1 ((pPlomcd & 3) == 0O)

it TX_pload(pload] = TX_pload(pload] & OxfOs
»:“ :l‘x_p.l.c-d[lsj - Address_ Foutes

b aima B tes S204,

. «

Rx_Real HMode () s

>3 for (mec=0;met<=17; mat++)
r TX_ploadisec] = RX_plomdlmec] s

roi rfor (meac=2Zl;mec<=31smec++)
a7 TX_plomd(set] = RX_plosdl(sec]:

bt for (plaad=-0; plomd<=30; pload++)
> ¢

e i ((plomd & 3) == a)

70 TX_plomdlplosd]l = TX_plosdiploasd] £ Oxf0s
Wi »

TX_ploemdlle)] = Addrems

_Route:s

]

it elme 1E(CD == 7)

peone «

2 Rx_Real_ Mode ()

fOr (Set=0smt<=2Z0;smt++)
T¥%_ploadl(set] = RX_pload{set] s

P rfor (mec=24;mac<=31smac+s)
‘i TX_plomd(met] = RX_plomd(mec].s

for (plomd=0: plomd<=30splomd++)
‘ if((pload % 3) == O)
T¥_plosdlipload] = TX_ploadipload] £ OxIos
"l'x;_pl.u-d.tl!.] - Address_Routes:?
L me AF (CD == &)
‘ Ax_Reeal_ Mode ()2

fOr (Met=0 mec<=Z3;sat++)
TX_plomdlset] = RX_plosd(met] s

for (mec=27 imac<=31;maces)
TX_pload(sec] = RX_pload(sec]:

Tor (plomd=0;pload<=30; pload++)
«

Aif{(plomd % 3) == O)

TX_ploadlpload] = TX plosdiplomd] £ OxTros
r
TX_plomd[(24] = Address_ Rouce

3
CE_Pin_Active (CE_LOW) 5




vold Read _Data ()

{

int 3D;
9D = [(Address_Router»d) % 9):
1£(8D == Q)
'
1£(((Address_Route & 0x£0) == (RX_pload(0] & Ox£0)) & [(({Address Route & Ox0f]+Z) == (RX_pload(6) ¢ 0x0f)) || (((Address Route ¢ Ox02]+15) == (RX_pload(30] ¢ 0x02)))
t
Decode_inputi]:
/71 (RX_pload[2] == Dx01)
{ Delay_ma(100): POO = ~POO: Check = 13 )*/
//P00 = ~POO:
Check = 1;
}
1£(RX_pload[6] == 0x00)
{
11(((Address_Route ¢ Oxf0) == (RX_pload(0] ¢ Oxf0]) & ((((Address Route & Ox0f)+1) == (RX_pload(3] & 0x0f)) || ({(Address Route ¢ Ox0f)+15) == [RX_pload(30] £ 0
()//P02 = -PO2;
}
|
else L2(3D == 1)
{
12(((Address_Rouce & Ox£0) == (RX_pload(3] & Oxf0)) €& (([Address_Route & Ox0fi-1) == (RX_pload[0] & 0x0f)))
/742 (Addreas_Route>>4) == (RX_pload(3)>>4)) & [i({Address_RoutecOx0f)-1) &¢ (RX_pload(0](0x02)))
{
Decode_inpuc ()
/1t (RX_pload[5) == Ox01)
( Delay_ms(100); POO = ~POO: Check = 1 1%/
Check = 12

1

elss 12(3D == 2)

t

12(((Address_Route & Oxf0) €6 (RX_pload[6] & Oxf0)) €& (((Addcess Route ¢ Ox02)-1) == (RX_plead(l] & 0x0£)))
{

Becods_tnput ()
/%12 (RX_pload(8] == OxD1)
{ Delay m=(100): POO = ~POO: Check = 1:
/112 (T%_plead(?]) == Ox00) POO = ~POO:
/712 (TX_pload([8) == Ox0i) POL = ~POL:
Check = 1;

L1

)
elze 1£(SD == 3)
1
12(((Address Route ¢ Oxf0] €€ (RX_pload[8] & Ox£0)] €& ({[(Address_Route & OxOf)+2) == (RX_plead(15] & Ox0f)) || (((Address Route ¢ Dx0f)-2) == (RX_pload[3] & OxOf
{
12 (RX_pload[11] == 0x01)
{ Delay mo(100); POO = ~PGO: Check = 1; )
1
1f(RX_pload[15) == 0x00)
{
1f(((Address Foute & Ox£0) && (RX_pload(9] & Ox£0)) & (([(Address Route & OxO0f)+1) == (RX_pload[12] & 0x0%)) || {((Address_Route ¢ 0x0f)-2) == (RX_pload(3] & Ox
(1//p02 = ~PO2:
)
)
else 1£(3D == 4)
«
12(((Address_Route & Ox£D) ¢¢ (RX_pload[12] ¢ Ox£0)] &¢ [({Addresa Route & OxOf)-1) == (RX _pload(€] ¢ O0x0f)))
{
1f (RX_pload(14] == Ox01)
( Delay ms(100); POO = ~P0O; Check = 1; |
}
)
else 1£(SD == §)
{
1f(((Address_Rouce & 0x£0) €& (RX_pload(15] & Oxf£O)) &6 ([(Address Route & Ox0f)-1) == (RX_pload(12] & 0x0f)))
{
12 (RX_pload(17] == 0x01)
( Delay ms(l00); POO = ~POO; Check = 1; )
¥
I
else 12(3D == §)
'
12 ({(iddress_Route ¢ Oxf0) €¢ (RX_pload[18] ¢ Ox£0)) &€ [(({Address_Foute & OxDf)42) == (RX_pload[24] & 0xOf)) || (((Address Route & OxDf)-3) == (RX_plcad(é] & Ox0
{
12(RX_pload[20] == OxO1)
( Delay m=(100); POO = ~POO; Check * 1i )
H
12 (RX_pload[24] == 0x00)
{
1£(((Addzess_Route & Ox£0) &6 (RX_pload(9) & Oxf0)) &% ((((Address Route & OxDf)+i] == (RX_pload[21] ¢ Ox0f]) || (((Address Rouce ¢ Ox0f)-3) == (RX pload(2] & O
()//7P02 = -pO2:
)
1
else L2(SD == 7)
1
i2(((Address_Route & Ox£0) & (RX_pload(21] & Ox201) && (((Address_Route & OxOf)-1) == (RX_plosd[18] & O0x0%)))
{
L (RX_pload[23] == 0x01)
( Delay ms(100); POO = ~PCO; Check = 1: }
}
1
else 12(Sh == 8)
(
42(((kddress_Route & 0x20) &€ (RX_pload[24) € Ox20)) & (((Address Route & O0xOf)-1) == (X _pload(21] & 0x0f)))
{
LL(RX_pload[26]) == 0x01)
( Pelay ms(100); POO = ~POO; Check = 12 )
i

69



1
EA - 1,

. s/ dme Pore INTG, INTL

. POGTRE = OeF0s
FLOIF = OmOoy
POA = 1
. = - 1:
2w TNTERP = e img sAmmr TMNTO THTL
Ti o= ar
v o =

R R R
27 -

sr o Made 11 18 MI1F aounrer/r tmer

sAMaRe 1 A Rir UART.
,-
. s
» e i
v s T
. SR
P CE Pii Aulive (CK LoOuW) s fr omel C©E pAn duw Lo mnmble =Cmaov amode
> s/ Celev_mec200)
3 LO1_FTumb_ TR s
o Lei riuen_nx) ¢
. s/ PO = owxaos
s/ Bmiey e s00)
. P _Mode () s
TR
e ‘
#-r pua =
an AE(EA_Eimu == 33
. ‘
. Neck_Dmvicm ()7
’e s/ B day_ine (8007 #
- CE_PAn_AuL sve (CE_LOW) s s TE i e G mselade mbomsey anode
s P o
» 5 LOS_Filush _TR() 2
’ noi_E ®ihr
wee  #£4 PO - OnQo
v 77 Deimy e (LU 8
"5 e _Mace g
v ha e 1)
; Fus ws
Tr(Re_lag == 1)
.
e _ Tt () 8
Hmma Dmtei) s
ot BLU = ruu
= Mocim () ¢
TR _ M () s
. bmley om0 g
Sl a.
” rFE - a4
- te v
P _Made () 2
.o Pa_flmua - O
v
- 8 ss roe = pres
3 Do dmy_tnm (103 4
AE (Hmpun == 1)
et ne -
A v AE ( FN cm Uxil £& P vm Usie 66 Btmem==U )
. THMLN) = TH 4 £/TLLIOI - TI 2
g e e
: . [
G0 AEf ( TH == ORil €& TH == Orlm £4 Pimil=- -85 £& SLatad=-0 )
" P
Keva THHZ (D] — TH 4 //TLL2LO] - TL 4
R »
+a AE ( MEmte v=oL &4 MEatad S= L)
s «
Vb Fas=ns
X2 s _ LK) g
ay Laan_Prime = Ryre_nuralim) s
et PrinEE(rdecde=tu \FARY, Lees FEans )2
4 AMIEAn (Rvne_aunafiml)
ik A’y
e rrine e )
ta R_pameniiA) = ek
kerigoa b
L3 T
e ity
ryae THR_pioaaral = oxaas
. T, 3
) R pleaald) maa
Brine®(tT_a@*) s
Tr_p e - Anam,
BEAnEE (TU_447 s
TH_ploadl(3] = Oxdds
o
“ 13
. BLARLE (TT_267) 4
v TX_wiomdalrE] - Ox47/
b e
. -
. PEANEE(TT_asT)
. TR plomdal3] - URass

e dnnr (T_2an) g
TH promclF] o= Uxaws

e TT_any
VX plesdil] = Oxaws
B anks

. 1an.
BEAneE (T Q2T .
TH_pilom A DA = OmEO,

b m
Cmmm D
BL LG E(TT_217) s
TX_ploaar®l = oxsis
bk mmbs
Cmme WLl
BLABLE(TT_20%) 4
TH pluealT] o= URsEs
Braaks
A rm—— 2T
BrAines (fT_4i07) s

s
T Musite ¢

Ak Hesi Modws ()7
P Ly (10) 2
rapes B

o=

'




71

n.3 d'nuI‘IJiLLnium'ia"ﬁaﬁULWQ
& [ = v
Tasanuiladldlusunsy Dreamweaver Tunisasraduma feasldniw html lunis

=l v o P & L3 3
WJeulannIsyinau wieldlunrsdnlulnsasulnsaiaesiiraugunisiiaues

A ) vV oas J
LATasUsuRIN LS aLanalasall

<script type="text/javascript" src="new 3.js"></script>
<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.0rg/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>
<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<title>Control Air Condition System</title>
<style type="text/css">
body {
background-color: #666;
}
body,td,th {
color: #F30;
}
</style>
</head>
<body>
<table width="952" border="0" aligh="center" cellpadding="0" cellspacing="0">
<tr>
<td colspan="2"><img src="images/Project-Air_01.jpg" width="955" height="193"
/></td>
</tr>
<tr>
<th width="266" bgcolor="#FFFFFF"><p><a href="ftp.//www.ehouse-
air.com//ProjectWeb/IndexNew.htm"><img src="images/Project-Air_04.jpg"
width="197" height="66" /></a></p>
<p><a href="project-air.pptx"><img src="images/Project-Air_10.jpg" width="197"
height="67" /></a></p>
<p><img src="images/Project-Air_21.jpg" width="197" height="65" /></p></th>
<th width="689" align="center" bgcolor="#FFFFFF"><p>&nbsp;</p>
<p><img src="img_air.jpg" width="474" height="76" /></p>
<p><img src="New folder/images/Project-Air_34.gif" width="687" height="32" /></p>



<table width="150" border="1" cellspacing="5" cellpadding="15">

<tr>

<th width="121" bgcolor="#FFFFFF"><h1></h1></th>

</tr>

</table>

<p><img src="images/Project-Air_12.gif" width="686" height="33" /></p>
<table width="300" border="0" align="center" cellpadding="0" cellspacing="0">
<tr>

<th width="150"><p><a href="http://|localhost/sentdataOpen.php"><img
src="images/Project-Air_17.jpg" width="82" height="72" /></a></p></th>

<th width="150">

<p><a href="http://localhost/sentdataClose.php"><img src="images/Project-
Air_19.jpg" width="82" height="72" /></a></p></th>

</tr>

</table><br>

</th>

</tr>

<tr>

<th nowrap="nowrap" bgcolor="#FFFFFF"><p>&nbsp;</p>

<p><a href="http://www.kmitl.ac.th/engineer/index.php"><img src="Pic/Bachelor of
Engineering (Automation Engineering) of Technology Ladkrabang_files/logo002.jpg"

width="175" height="50" /></a></p>

72

<p><a href="http://www.kmitl.ac.th/main.php"><img src="Pic/Bachelor of Engineering

(Automation Engineering) of Technology Ladkrabang_files/logo001.jpg" width="175"

height="50" /></a></p>

<p><img src="Pic/Bachelor of Engineering (Automation Engineering) of Technology

Ladkrabang_files/logo003.jpg" width="175" height="50" /></p>
<p>&nbsp;</p>
<p>&nbsp;</p>
<p>&nbsp;</p>
<p>&nbsp;</p>
<p>&nbsp;</p>
<p>&nbsp;</p>
<p>&nbsp;</p>
<p>&nbsp;</p>
<p>&nbsp;</p>
<p>&nbsp;</p>
<p>&nbsp;</p>



<p>&nbsp;</p></th>

<th bgcolor="#FFFFFF"><p><img src="auto.jpg" width="686" height="33" /><br>
<br /></p>

<table width="300" border="0" align="center" cellpadding="0" cellspacing="0">
<tr>

<th width="150"><p><a href="http://localhost/sentdataOpen2.php"><img
src="images/Project-Air_17 jpg" width="82" height="72" /></a></p></th>
<th width="150">

<p><a href="http://localhost/sentdataClose2.php"><img src="images/Project-
Air_19.jpg" width="82" height="72" /></a></p></th>

</tr>

</table>

<p><img src="images/Project-Air_25.¢if" width="687" height="37" /></p>
<table width="683" border="1" cellspacing="5" cellpadding="5">

s

<th width="121" bgcolor="#FFFFFF"><h1><a
href="http://localhost/sentdataT_16.php">16</a></h1></th>

<th width="121" bgcolor="#FFFFFF"><h1><a
href="http://\ocalhost/sentdataT 17.php">17</a></h1></th>

<th width="121" becolor="#FFFFFF"><h1><a
href="http://localhost/sentdataT_18.php">18</a></h1></th>

<th width="121" bgcolor="#FFFFFF"><h1><a
href="http://localhost/sentdataT_19.php">19</a></h1></th>

<th width="107" becolor="#FFFFFF"><h1><a
href="http://localhost/sentdataT_20.php">20</a></h1></th>

</tr>

<tr>

<th bgcolor="#FFFFFF"><h1><a

href="http://localhost/sentdataT 21.php">21</a></h1></th>

<th bgcolor="#FFFFFF"><h1><a
href="http://localhost/sentdataT_22.php">22</a></h1></th>

<th bgcolor="#FFFFFF"><h1><a
href="http://localhost/sentdataT_23.php">23</a></h1></th>

<th bgcolor="#FFFFFF"><h1><a

href="http://\ocalhost/sentdataT 24.php">24</a></h1></th>

<th bgcolor="#FFFFFF'><h1><a
href="http://\ocalhost/sentdataT_25.php">25</a></h1></th>

</tr>
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<tr>

<th becolor="#FFFFFF"><h1><a
href="http://\ocalhost/sentdataT_26.php">26</a></h1></th>
<th becolor="#FFFFFF"><h1><a
href="http://\ocalhost/sentdataT_27.php">27</a></h1></th>
<th bgcolor="#FFFFFF"><h1><a
href="http://localhost/sentdataT_28.php">28</a></h1></th>
<th bgcolor="#FFFFFF"><h1><a
href="http://localhost/sentdataT_29.php">29</a></h1></th>
<th bgcolor="#FFFFFF"><h1><a
href="http://localhost/sentdataT_30.php">30</a></h1></th>
</tr>

</table>

<p>&nbsp;</p>

<p>&nbsp;</p>

<p>&nbsp;</p>

<p>&nbsp;</p>

<p>&nbsp;</p>

<p>&nbsp;</p>

<p>&nbsp;</p>

<p>&nbsp;</p></th>

</tr>

</table>

</body>

</html>
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Create Account



Compamy
> UserLogin
Managed D
No-IP Plus, the

@ Easy 0
@ FREE ¢

1 v v =
2. nsentayaliasunaIioni Accept

- Create Your No-lP Account

g0 hen TOu GO

20 Account Information:

i/ About You:

w Account Access:

3. Ynstuduniedag
4. dandulasludwanasnaisn

Client Login

Email: mmmc oo

Password: ssesssses

Foiaet your password? o problem, Chck Here
If you aro natcurrontly & registored ucor of No 1P com
and would like to ba 'o1 FREE 167 45 3 New LSer

= a v e v
5. WiaAandukdbildan Add a Host
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SeedSoftnoip  welcome 10 your Ne-IP! Last Login 20090507 01:32:3% from IF I

You have successiully logged into Ho-IP's member sectien To stant using No-IP's serices selact an icen below or chaase
an item from the nawgation above
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tanage Damains Add Domain Refar Frignd Manags

Hostname Information

Host Type: @ onSwost Al © DS Hest (Round Red O ONS fasiCHANE @

P Adcress:

Aszign lo Group: e Sicup - ¥

Ensble Wedcard  \Wiidcards are a Pius / Ephanced festure

+ Accapt Mafl for your Domain
LetMo-P 00 T Gty work Sekip POP of IarwaIoing fof jour Rama

WX Rucord X Priority

Erfer e name of your exlemal man exchan gers catds] as hosthames oot 1P addnesses
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2.1 BUNSILIALDADA

0A5/S  TAIWAN OASIS LED DATA SHEET (FOR INFRARED)
o

PART NO. : TOIR-50b94hCEa
ABSOLUTE MANIMUM RATINGS AT TA=25C

PARAMETER SYMRBOL. DATA UNIT
Yorwurd Current I 100 méA
Pesk Farward Cureent y ' mA
(daty=1100, t=L00TR:) ~ 1000
Ruwerse Voltage Vi & v
Power Diggpatica Py 150 mw
Operatmy Tempersture Range —25 to +85 1
Statoge Temperatme Rauge —30 to +BB *
Tesd Sold Temperature W Rl 4
(1/10 Toeh Below Sewting Ploas) 260*C for 3 mcc.

KLECTRICAL/OPTICAL (HARACTERISITOS AT TA=25C

PARAMETER SYMHOL | DATA UKIT | TIEST CONDITION]
Badisted Dutput Power Pomgs | 12,0 e [y
Detector Aven: lern®
i TYD: 1.25 ¢
Farwurd Voltage W MAX. 146 ht Iy =201na
Varelength AP 940 nm Ie=20m4
Speetrum Width of Helf Value| oA 50 nm I¢=20ma
Fewerve Current Ir 10 ua Vg =5V
Jaull Viewig Angle 2340 25 . Iy =20m4i
Tens Water (lear
BRadiation Motecinl Goads,/ Gads
PACKACGE DIMENSIONS & T =
INTRRNAL CIRCUIT DLAGRAM gi‘\ —t®
"‘}“ “-W""""_4 S
?‘—5‘- | A ——y
- O NG| = :
\J st
TR

DATE | t/10/a0'| SCATE | 260 |TOLKRANCE) waie | DRAWN| G805 |CHKCEKD
UNIT | MM [SERTNO] iz |DRINING §O| §-Sbodbata-d | COMO ALPROTRD
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9.2 A2Fudy ey 1uBuUnIIA (IR Receiver)

VISt TSOP4S..

v Vishay Telefunken
Photo Modules for PCM Remote Control Systems

Available types for different carrier frequencies

Tyoe % Tyee o
TSOPAED WAz ToCPAE33 3 kFZ
TOOPAEIE ® Az TSOPSEST 5.7 kHE
TOOPLES EIGA TGODSEAD 20 hAT
TOODAESh 56 8z

Description

The TSOP4E . — sanas ars miniaturzed recelvers %o
frared ramots coreml symems PIN dioge and
praampifier are assemoiag on kead Fame, tha epoxy

package 1s dasigned 3 IR filter.
The ﬁwi% cutput signal can glrecty be

oecodsd DY 3 MCIopmeessor. TSCOPLE. B the
sandad IR remole coNtrol naeeiver sénes, supponing

a ma|of RSSO CO0Es. - %
%

Features

e Paoto detector ang preampiier inonz package e Low power consumgtion

s internal fitier for PON frequency « Hign mmuniy againgt amtient ight

s improved shieiding againet sfecTical fi=d ®  Continuous 83t3 Iransmission possibie
disturbance (500 oils)

e TTL and CMOS compatiity »  Suptanie borst iength o 10 Cpciesturs

o CHEPLR 300We IO

Block Diagram

Uroourrmint Monbed 82000 v Y
R & Saiar i 1{7




TSOP48.. —
Vishay Telefunken v
Absolute Maximum Ratings
Tae= 25 C
Parameter Test Condlitons Symbo Vaue Unit
LSUDENY Votage (P 3 i) 3250 v
Supply CuTant S sy 3 e,
Ut Voliage = 1 Vo 360 W
QUDUW Cument [CEER [ S M
JUNCHOn TRmEerare T 300 C
Storage Temoeratuns Range T —25..+85 c
Cperatng Temperaure Range Farris =25...+88 G
TONE CONSUTEIR0 Marep % 65" C) F =0 T
Soidening Tempenature t& 105 1 rmmiomcase T 2E0 G
Basic Characteristics
Tore = 25°C
Daramesr Tes: CoNGIbone TYTOO | M | Typ | Max | Lnn
. . Vo=SV E =0 e, | OB | 10 | 1.5 | mA
Sppy Cungit g 33 V. = 5, £, = 4D KX, sLriigh e 14 ™A
Supply Votage (Pin 3} & Ve | &E §5 | Vv
Transmission Distance f; 4 g;e&agnfa;e? 1‘};&0 o) a 35 m
™ = ‘M\& . f -l
QUDU VOIDB0S LOW (2N 17 | ey = 0.5 MAE, = 0.7 VT Moo 50 |
Dylise witth wiaanoe!
irradiance (30 ~40 kHz) AR A S - El & o2 | o |
SR egnal see g T
Putss wicth Wie@noe:
rradiance |56 kHz) S = S0y <t = Ly + BT A 03 | 05 |
125t sinal 526 g 7
Irradiancs el Ol TR Evie | X Wi
Directiviiy AN0E Of Nar Tarsmisson Bisance | e.o P &g
Application Circuit
10044 °) +5V
¢ g 2 e
Toofida. || 4THF @ 2 3] 1
——1
ona
TSALEZ *’5’ [ )| X
: L
e C'ND

‘) recommended 1o SUPOTEss powes sUpoly dsturtiances
1 The outout woitage shodid net be hold continuously & 3 voitage Delow 2.3V Dy the exiemal sroufl.

oty oo

2{7

Dzirvmest Fharsts S2000

R, 9, - N1
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VISHAY

TSOP48..

v

Suitable Data Format

The cimultaftne TOORAE. Is designad In that way that
UNeXDaEd OLRDUE LISES DUE bD Nolse O Sistursance
sONEE 3e 00, A bandpassliner, an Intsgrator
siage and an awtomallc gan coniml are used o
SULCress such dsiurmances.

The astingushing mak betwesn dala signa and
@3Turmance signal are camier fraguancy, DUMSt iength
and duty cyce.

The a3 signal shoud ATl the folowing condiSon:
« Camer frequency shoud be cloge W cemvEr
fraquency of Ihe Dardnass (g JHZL

« Suret length shouid te 10 cyTiesours: of longer.

o Aflereach burstwhichis Detwesn 10 cyses and 70
cycies 3 gap Ime of & 123s! 14 yCies Is Necessary.
« FoOr 23ch Durst which is fonger than 1.8ms a
COMESpONding G ne 15 Necessary at some time in
the data siream. This gap ime ehoukd De 3t least 4
times jongsr Man e brst.

« Up o800 shon oursts per sacond can be reseved
continuousy.

Vishay Telefunken

$Ome exampies for sultalie dats Toomal arg
NEC Code, Toshita Micom Format, Shamp Code, RCE
Code, RCE Coge, R-2000 Codk.

YWhen 3 disturtance signa s appiled to e TSCRIE.
It can stil recelve the o0& signal. However the
sarEtiviy I8 rRauesd to that level thas no unexped=n
pulses Wil ocoure.

Some examples for such Sbancs $ignals which
are sUDprassad by tha TSOPLE. ane:

« DCIight {&.g. Tom tungsten DUl o suright)

« Confinuous sgna at 356HZ of 3t any ofher
frequency

+« Signas from Nuorescent lamps with esdnic
DIFSEL W THGN OF fow MOsUIRoN [see Figurs A4 or
Figurs By

4

C 5 10

o+
X
(=)

time [ms]
Figura A2 IR Signa from Flkoreecent Lamg with iow Modulation

tme {2}

Figure 5¢ IR Signal rony Fluoresoent Lamp whin high Modaigtion
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Vishay Telefunken

v

Typical Characteristics (T, = 25°C unless otherwise specified)
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Vishay Telefunken v
Dimensions in mm
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2.3 fAraedueuadunsITa

SAEX TAIWAN OASIS LED DATA SHEET (FOR INFRARED)

PART NO. : T0IR-50b%4hCEa
ABSOLUTE MAXIMUM RATINGE AT TaA=25°C

PARAMFETER SYMBOT. DATA UNIT
Yorwurd Current I 100 4
Peak Porward Curvent ; ik
{dnty=1-100, t=LO0XEZ} = 1000
Reverge Voltage Ve & v
Power Digspation P 150 mW
Operetmg Temnpersture Rauge —26 to +B5 &
Starage Tenpersture Range —30 to +8BB5 *{
Tead Sold Temperature R ’ .
(1/10 Tuch Below Senting Plaae) RBEFE foNNgme.

ELECTRICAL/OPTICAL CHARACTERISIICS AT TA=25C

PARAMETER HYMAOT DATA UNIT TERT CONDITION
s 1
Badisted Ontput Powor Patwas /| 12:0 o, S e )
Detector Area: lem®
Ferwurd Volta LU Iy =204
F " =% TS
ke % MAX: 146 X !
Warelength AP 840 nim Ie=20mA
fipectrnm Width of Helf Vahie| AA B0 nm Iy =20md
Rewerse Current Ir 10 A Vi =6V
Full Viewing Angle 2330 26 . Iy =20mA
Lend Water Clear
Hadintion Muterinl Gads/Gads
PACKACE DIMENSIONS & e ==
INTERNAL CIRCUIT DIAGRAM gg‘ —_—
. d . 4 LA¥reos
..3_.
?&* L —
* 2 ﬁl 7 E :[1'
|wf F— -u
T
DATE | 0U/10/0C | SCATE | 250  |TOLKRANCE| ez |DRAWN| - [CHKCEKD

UNIT | M/M  [SHRET RO 1/2 | (RANING R0 S-Sb@dbLa-d | CDSIGER A'FROTRD






