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MockoBCKuI rocyaapCTBEHHbIN UHCTUTYT ANIEKTPOHUKU 1 MaTeMaTUKK

B paboTte paccmatpuBaeTcs YCTPOMCTBO HA OCHOBE MUKponpoLeccopa, No3BonsioLLee npuHuMaTh
curHan oT OBonblUMHCTBA BbIMNYCKaeMbIX WHGPaKpacHbIX MNyNbTOB AUCTAHUMOHHOIO YMpaBfeHua wu
BbldaBaTb WX B Buae, yaobHoM Ana  JanbHenwen uaeHTUdukauum curHana ¢ BO3MOXHOCTbHO
BOCCTaHOBJIIEHNS UCXOOHOro curHana.

YCTpocTBO MpedHasHayeHo AN MCNoMb30BaHWA B KayecTBe pJdartyvka AMCTaHUMOHHOrO
ynpasneHus B cocTaBe ftoboro anekTpoHHoro komnnekca. B gaHHon paboTte paccmaTtpmuBaeTcsl BapuaHT ¢
BblJaver Koga curHana Ha uHTepdenc RS232, WMPOKO MCMOMNb3yeMOro B KOMMbIOTEPHOW TEXHUKE.
YCTPONCTBO MMEET MHAMKALMIO pexrMMa paboTbl M NOCTYNNEHNS] MHPPaKpPaCcHOro curHana.

[na vHgppakpacHON nepefaunm AaHHbIX HeobxoouMbl MHMpaKpacHbIA nNepedatynk U NPUEMHMUK.
lNepenaTynkoMm CRyXUT UHQPaKpaCcHbIM CBETOAMOL, YCTAHOBSIEHHbIN B MyfnbT€ OUCTaHUMOHHOIO
ynpaBneHuss wunu gpyrom yctpouctee. [llpuemMHMKOM 4BRSETCA WHGpaKkpacHbin doTtoamod. Tak Kak
MH(paKpacHoe U3Ny4yeHne CurnbHO ocnabnseTcd C  paccTtosHvem  (NPOMopUMOHanbHO — KBagpary
paccTosHus), To HeobxoAMMO UCMNOMb30BaTh CreLlnanbHble aHanoro-undposble UbTPbI C NOrMYECKUM
BbIXOA0M.

Mpu KoanpoBaHUN NHHOPMaLUKN NPUMEHSAIOTCS criefyoLine MeToabl:

Mopaynsauns pacctosHneM Mexay nmnyrnscamu (pulse-distance);

Mopaynsaums ognuHon nmnynscos (pulse-length);

Bu-dasosasa mogynsauusa (bi-phase).

CywecTByeT MHOXECTBO KOAOB, TMOCTPOEHHbIX Ha OCHOBE 3TMX MeTogoB. HawmbGonee
pacnpocTpaHeHbl U3 Hux NEC-kog n RC5. YCTPONCTBO MOXET NPUHMMATb CUrHan B ntobom u3 KoaoB, HO
KoAbl Ha ocHoBe bu-tha3oBow MOAYNALMM B AaHHOM YCTPONCTBE NOAAEPKNBAIOTCS HE NOMHOCTHLIO.
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Ona peweHns paHHoW 3ajaum 6Obin BbIGpaH KoHTponnep Atmel AT90S2313, npuemMHuUK
WH(ppakpacHoro wuanydeHus ¢ gemopynatopom Ha 36k TSOP1836SS3V. Tak-xe Heobxoaumbl
perynatop HanpsixeHust Ha 5B, npeobpasoBaternb ypoBHA RS232-TTL n BocnomoraternbHble KOMMOHEHTbI.
lMporpaMma MUKpPOKOHTpOJiepa HanucaHa Ha s3blke accembnep. B mporpamme ncnonb3yloTcs npumepsl
KoMnaHuu “Atmel” peanusauumn LEenoYnCrieHHOro AeNeHNst 1 YMHOXEHUS, ONTMMU3MPOBaHHbIE MO CKOPOCTH
BbINOMHEHNS.

YcTponcteo umeeT pasbeM Tuna DB9 ana nogkntodeHuss K nocrnegoBaTerisHOMY MOpTy CO
ckopocTblo 115200 60f. Takke umeeTcs pasbeM MUTaAHWUSA, K KOTOPOMY nogkntovaeTcs nobon 6rok
NUTaHNsA NOCTOSHHOTO TOKAa C BbIXOAHbBIM HanpshkeHnem B gnanasoHe 9-30 BonbT.

PaboTta c ycTpOMCTBOM MOXET OCYLLEeCTBRAATLCA 4depe3 noboe TepMuHanbHoe ycTponcTtso. Npu
3TOM NOAAEPXKMBAKOTCA CreayloLmne KOMaHabl, COCTOsILLME U3 OQHOrO CUMBONA:

lMpu nopaye Ha yCTPOMCTBO MUTaAHWSA Ha HEM HaYHET MopraTb KpacHbI uHAukaTop paboTbl. Ons
Hayana (pyHKUMOHNPOBaHUS HEOOXOOUMO NodaTtb Ha YCTPOMCTBO koMaHAy “R”, Mpu 3TOM Ha ycTponcTBe
3aropuTcsl 3eneHbin MHaukaTop. lMocne aToro npu npueme WHGpPakpacHoro curHana OygeT mopratb
3eneHbIl MHOUKATOp W B MOcregoBaTenbHbli  MOpT  OygeT  BblgaBaTbCcs  UMHAOPMAaLMOHHAs
nocrnenoBaTernibHOCTb, XapaKTepuaylollasi CurHasn, 3akrfideHHas B cuMMBONbl “<” n “>". dopmaT aTom
nocrnegoBaTenNbHOCTY 3aBMCUT OT TUMa curHana v pexuma paboTtbl yCTpONCTBA.
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Pe3ynbTaThbl M BbiBOAbI

Co3gaHHOEe YCTPOMCTBO ObINIO MPOTECTUPOBAHO B paboTte ¢ nynbTtamu Sony, Panasonic n JVC.
Bbina oTmeveHa BbicOKasi YyBCTBUTENbHOCTb YCTPOWCTBA, MO3BOMANOLWASA MOMAYy4nTb AanbHOCTb Mpvema
curHana go 30 MeTpoB, YCTOMUYMBOCTbL K LUYMaM (COJTHEYHbIA CBET, Nnamnbl QHEBHOrO CBETA), U BbICOKUN
npoLeHT 6e30LMO0YHOro pacno3HaBaHUsa curHana.

[na nemMoHcTpauum BO3MOXHOCTEN YCTPOMCTBa Obino paspaboTaHo mporpammHoe obecneveHue
4N nepcoHanbHOro KomnbloTepa.

OCHOBHbIM MPUMEHEHNEM AaHHOro YCTPOMCTBA SBNSAETCH UCNONb30BaHWE ero B kKa4yecTBe AaTynka
OUCTaHUMOHHOIO ynpaBneHus, nogknwodaemoro no uwuHam UART wunu 1’c (onumoHanbHO). Takxe
BO3MOXHa MoaudukaLmsa yCTPOUCTBa B Cneunanm3vpoBaHHbIN KOHTPOMMep yrnpaBneHnsa unu BcTpansaHus
NporpaMMHOro Moayns npueMHUKa B MUKPOKOHTPOMNEp Apyroro yCTponcTea.
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THE UNIVERSAL RECEIVER OF SIGNALS FROM INFRA-RED REMOTE CONTROL PANELS
Abrosimov A., Petrosjanc K.
The Moscow state institute of electronics and mathematics

In work is developed the microprocessor device permitting to receipt a signal from majority of
produced infra-red remote control panels. And to issue them it is convenient for further identification of a
signal, with a possibility of restoring of an initial signal.

The device is intended for use as the gauge of remote control in structure of any electronic
complex. In the given work the variant with issue of a code of a signal on the interface RS232, widely used
in computer engineering is considered. The device has indication of operational mode and receipt of an
infra-red signal.

For infra-red data transfer are necessary the infra-red transmitter and receiver. The transmitter is
infra-red emitter, installed in the remote control panel or other device. The receiver is the infra-red
photodiode. As the infra-red irradiance hardly is loosened with a distance (a square—law relationship
between distance and irradiance), it is necessary to use special analog-digital filters with a logic output.

For representations of one bit in remote control systems the following methods are applied:

Pulse-distance modulation;
Pulse-length modulation;
Bi-phase coding.

Beside the different kinds of coding and the different carrier frequencies there are also data formats
with and without preburst, with different number of bits in a command and with different bitlength. Are most
widespread NEC code and RC5 code. The device can accept a signal in anyone from codes, but the
codes of bi-phase modulation in the given device are supported not completely.

The work with the device can be carried out through any terminal system. For want of to
submission on the device of a feed on it will begin to blink the red indicator of work. For the beginning of
operation it is necessary to give on the device a command “R”, for want of it on the device the green
indicator will light up. After that on reception of an infra-red signal the green indicator will blink and in the
serial port the information sequence describing a signal, made in numerals "<" and “>" will be issued. The
format of this sequence depends on a type of a signal and operational mode of the device.

Outcomes and conclusions.

The created device was tested in work with remotes Sony, Panasonic and JVC. The high sensitivity
of the device permitting to have distance of a reception of a signal up to 30 meters, stability to noise (solar
light, lamp of a daylight), and high percent of correct recognition of a signal was marked.

For demonstrating possibilities of the device the software for the personal computer was
developed.

Main application of the given device is the use it as the gauge of remote control connected on the
buses UART or 12C (optional). Updating of the device in the specialized controller of management or
embedding of the programm module of the receiver in the microcontroller of other device also is possible.




