RFID —310 nmpocro. Peanuzauus coocrBennoro RFID Tpancnongepa u puaepa.

[Tocne Heckonbkux jeT padotel Mo RFID temarnke m pazpaboTku pazHOOOpa3HBIX
CUMTHIBATENICH TSI MOJENEH TPaHCHOHICPOB TMOMYJSIPHBIX craHaapToB Tuma Mifare,
EMMARINE, TIRIS... mens yacto Havan o3ajaduMBaTh TaKOW BOMpOC — OYyKBajIbHO B
NOCJEAHUNA TOJ MIMPOKYI0 NOMYJISIPHOCTh TPUOOPETH Pa3HOro poja IMYJSTOPHI MO TITU
HOMYJISIPHBIX TPOTOKOJIOB U pa3HOOOpa3Hble KOMMPOBAIBLIUKU KIIIOUEH/OpETKOB.
YuuteiBas 00JIbIIOE KOJIWYECTBO JOCTYMHBIX B MPOAAXKE CIEL MHUKPOCXEM MOIMYJISPHBIX
npotokosioB RFID u pgemeBbIX puaepoB, MIMPOKOTO PACIPOCTPAHEHHUS OO0OpYIOBaHUS
tuna nudpoBeIXx ocruiorpadoB, CHU(PEPOB M CIEKTPOAHATM3AaTOPOB, MAHHBIA BOIPOC
CTaJl I MHOTUX DPa3pabOTYMKOB OoJjiee aKTyalbHBIM. TOrha s pemmics caenath s
OJIHOTO M3 MPOEKTOB MPOTOKON s OOMEHa OTJIMYAIOIIMICA OT OMNMCAHHBIX BBILIE
CTaHJIapTOB.

be3ycnoBHO naHHas ujes He peliaeT TII00ATbHBIX MPoOJeM 3alUIIEeHHOCTH HOBOM
CHUCTEMbI U MOXET OBbITh IPOAHATU3UPOBAHA JIPYTUMHU Pa3pabOTUMKAMU TMPU HATUYUU
0o00opyI0BaHusA, OJHAKO CYyTh B TOM, YTO BCE 3TO HE COBMAJaET C CYIIECTBYIOIIUMU
CTaHAapTaMH U BCE JKEJIE3KU KOMUPOBAIBIIUKOB HE TTO3BOJIST MO-OBICTPOMY CKOMMPOBATH
U BOCCO37aTh MOJIOOHBIN anroput™M. Pazymeercs mogoOHasi cuctema HE MPENnogHOCUTCS
TYT HE KaK IMOJHOE pelieHue mpodieM 0e30macHOCTH, a Kak onbIT agantanuu RFID mon
3aKPBITYI0 CHCTEMYy. XOpOIIMM IUTFOCOM B BOIpOCE O€30MacHOCTH  CPeIud MPOUUx
MOTOOHBIX OECITPOBOHBIX CUCTEM SIBIIICTCS cama TEXHOJOTHs HH3Ko4acTOoTHBIX RFID —
OHa HE TMO3BOJIAET CYUTATh TATU Ha OOJBIIOM paccTOsHUU. [laccCMBHBIE TATH JOCTATOYHO
MaJIOMOIIIHBI ¥ HYKJAIOTCS JIJIi CBOEr0 NMUTAaHHUS B JIOCTATOYHO MOIIHOM TIE€HEpaTope
CUMTBIBATEIISI, OCOOCHHOCTH PACIPOCTPAHEHUS PAJUOBOIH HA JIAHHBIX YacTOTaX TaKKe
OTPAaHUYMBAIOT Tpenesibl paboThl JaHHOW cUCTeMbl. PeanbHas NalbHOCTh CUMTHIBAHUS
TpaHCIOHAEPOB penko mnpesbimaet 20cM s 125 Krip cranmaptoB Tama EmMarine,
ckaxxeMm crangapra EM4001, nna apyrux npotokosoB tuna Mifare (13,56Mrix) Mmoxet
ObITh TOOOJBIIE (1,5 Merpa mmsa 1S015693). MoxkHO JOOUTBCSA OOJBIIIETO PACCTOSIHHS
CUMTBHIBAHMS JIJII HU3KOYACTOTHBIX PHUAEPOB €CIM  YBEIWYUTh pPa3Mepbl KaTYUIKU U
HaIpsHKEHUE MHUTAHUSl, COOTBETCTBEHHO M MOIIHOCTH puaepa. OJHAKO TaKue CUCTEMBbI
MMEIOT TPOMO3IKH M KaK IMPaBWJIO UX TSHKENO cleslaTh NopTaThuBHbIMU. Kak mpasuio,
TaKHe CHCTEMBI PEATU3YIOTCS TOJIBKO CTAIMOHAPHO — CKAXKEM JJIST aBTOMOOMIICH.

Urak, temepp coOctBeHHO 10 apxurekrype Hamedl RFID cucremsr. [ns
9KCIICPUMEHTOB ObLI BhIOpaH kKoHTposuiep atmel atmega8. [[ns 1enmeit M3roToBiCHUS
TpPAHCIIOH/AEpPA ATO KAXKETCS HECOMHEHHBIM H3iHmIecTBOM. OIHAKO B JaHHOM Clydae
pemiajgach TEPBOCTENEHHAs 3ajadya  pa3pabOTKM HOBOTo HHTepdeilca Ha TOTOBOM
OTNAJI0YHON TUTaTKe C atmega ¢ MocIeaAyIoNNM MOPTUPOBAHUEM JAHHOTO KOoJa Ha Oolee
JieIeBbIe KOHTPOJUIephI THma tiny13.

JIJist TpaHCTIOHAEpa AITrOpUTM pabOTHI OBUT TOCTPOCH Ha ocHoBe pexkuma [1INUM
reHepauuu npu nomomu taiimepa Tl B pexume CTC ¢ mpeppiBaHueM U cOpOCOM MO
cosnazeHuto ¢ OCR1. [lannsie mis nepegaun TpaHcnoHepa cuuthkiBatotres u3 EEPROM
Opy BKJIIOYEHWM TUTaHUs KOHTpoJuiepa. Bcero Ttpancnonzep mnepenmaer 10 OGair.



Conepxxumoe EEPROM Tpancnonnepa MoxHO BuaeTh Ha pucynke 1. [leporit 6aidT OXE7
SBIIIETCSI OOS3aTENIbHBIM 3aroJIOBKOM TIaKeTa, TaK Kak €ro HajJludue MpOBEpsieTCs B
NepByl0 ouepenr npu pa3dbope mnakera cuuThiBaTeneM. [lepBbie 8 OalT ABIAIOTCS
COJIEPKUMBIM TIAKeTa TPAHCIOHEPA, MocaeaHne 2 OailTa coepKaT KOHTPOJIbHYI0 CYMMY
CRCI16 mepBbIx BocbMHU OaliT makera. Jlns mpuMepa B HalleM TPaHCHOHIEPE OBLIH
3amucadbl Takue ganaele — mnaker OXE7,0x05,0xXE8,0x93,0x43,0x7F,0x20,0xFF wu
COOTBETCTBEHHO KOHTPOIbHYIO cymmy OXF5 OXAS8. [l m3roToBieHHs COOCTBEHHOTO
YHUKaJIBHOTO TpaHCIOHJEpa HYKHO Kpome nepBoro Oaiita OXE/ 3amucate cemb
cnenyromux 6aiit B EEPROM, nocne yero paccuntarh KOHTPOJIBHYIO CYMMY JUTSI TIEPBBIX
BocbMu Oant. Ilocie storo 3ammcatr B EEPROM nBa Gaiita CRC16 B koHIle makera.
[lepBbiii OaliT ocraBisgem Oe3 usmeHeHuit - OXE7. Ilpu BKJIIOYEHUM TpaHCIOHAEpA
JTaHHBIC ITHX OalWT pa3OMBAIOTCSA MO OWTAM W KOJHMPYIOTCS COOTBETCTBYIOIICH THHOU
UMITyJIbCa B COOTBETCTBUHU cO 3HaueHneM peructpa OCR. [Ing nepegaun ucnonas3yoTes 2
gactoTel 2Krn u SKro mra mepepgaum jnormueckux “0” m “1”. Kpome Toro manueie
pa3aensioTCsS UMITYJIbCaMU CHHXPOHU3AIMH — CTAPTOBBIE METKHU MaKETOB.

F=3 Edit EEPROM Buffer

ull ]l xZ 23 x4 nd w6 %V %8 12 xh B xC xD xE =F
000zx ‘DE E2 93243 7F Z0 FFFF FF FF FF FF FF
00lx FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
O0Zx FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
003x FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
004x FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
005x FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00&x FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00%7x FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
002x FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00%x FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00Ax FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
O0Ex FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

Puc.1 CopeprkmMmoe naketa TpaHCNoOHAepa.

Digital Dscilloscope

Puc.2 [lamn nepeaaym TpaHCMOHAEPA Ha 9KPaHEe BUPTYa/ibHOro ocuunorpada.

Cxemy TpaHCnoHAepa MOXHO YBMAETb Ha pucyHKe 3. YacToTa 3agatolLlero reHepartopa
8Mru. luTaHne KoHTponnepa +5B. MOXHO KWCNO/b30BaTb KOHTpoa/iep Mega8 ¢
MapKMpoBKON “L” Torga nutaHMe MOXKHO OCyWecTBAATb OT NUTMEBOM OaTapeihku 3B
(mapameTpbl gna Takoro uuna +2,7... +3,5). Bmecto AaHHOro TpaH3UCTOpPa MOXKHO
ncnonb3osaTtb Atoboi gpyron manomolHbit NPN TpaH3aucTtop. KaTywka TpaHcnoHgepa



6blna HamoTaHa Ha onpaBke agnameTpom 50mm nposogom 0,22Mm M HacumTbiBaeT 50
BMTKOB. Ha AaHHbIA MOMEHT TPaHCNOHAEP CAENAaH AaKTUBHbIM - C BHELWWHUM MUTAHUEM.
Ha cnepytowem stane naaHMpyeTcAa cAenatb MacCMBHbIA BapWAHT TPaHCNOHAEpPa, 4TO
AO0CTaTOMHO MPOCTO — CAEeNaTb Pa3BA3KY AN NUTAaHUA OT AAHHOM KaTywKu, AobaBuTb
Anoabl MOCTa BbINPAMUTENA U CTabuaunsaTop.
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Puc.2 Cxema TpaHcnoHaepa.

Tenepb NOroBOpMM O CXeme CuYMTbIBaTeNsa AAs AaHHOro TpaHcnoHgepa. Cxema
6blna afanTMpoBaHAa Ha OCHOBE pPaHHee WCNO/b30BAHHOrO CYUTbIBATENA ANA KapT
EMMARINE. Yactb cxembl ¢ reHepaTtopom Ha 74hc4060 MOKHO Ha AaHHOM 3Tane CMeno
YOANnAaTb, TaK KaK MOKa Mbl UCNO/Ib3YEM aKTUBHYIO MeTKy. OAHAKO 3Ta YacTb CXeMbl HAaM
NoHagobutca B AanbHehwem, Koraa mbl byaem aenaTb NACCUMBHYKD METKY M Ham
notpebyeTca NOAy4YnTb NUTAHUE OT  CYMTbiBaTenAa. B ocTasbHOM cxema He umeer
CyLLEeCTBEHHbIX OTAMYMIM OT cxeMbl cumtbiBaTena ana EMMARINE: naccuBHbIN NMKOBbIN
AeTekTop —  GUAbTP — ycuauTenb — Komnapatop. Cxema MMeeT MaKCMManbHO
BO3MOKHYIO NPOCTOTY W MO3BONAET CYMTbIBATb AaHHbIE TPAHCMOHAEPA Ha PACCTOAHMMU
10-12cm npu XOpOLIO HACTPOEHHbIX KOHTypax. MOHO ele Aganblue ynpowatb CXemy
OCTaBUB TOJIbKO AETeKTOp U GUAbTP, NOCTaBUTb OAMH TPAH3MUCTOP Ha BbIXOAE KOTOPbLIN
6yaeTt urpaTb posib KOMMapaTopa, HO A He CTan Tak AenaTb. Ha BbIxoae Mbl nNonyyaem
ABOWYHBIA CUTHAN NPAMOYronbHOM GopMbl B  COOTBETCTBMM C KOAMPOBAHHbIMMU
ANNTENbHOCTAMM MMMYNbCOB NepeaaBaemMblix TpaHCcnoHAepom. [onycTuMble OTK/IOHEHUSA
HOMMWHANOB 3/IEMEHTOB MNPU KOTOPOM cxema paboTtocnocobHa 5-10%. MuTtaHue
KOHTpON/1Iepa M onepauymoHHMKa +5B. Yactota KBapua 3agarouwiero reHepaTopa



KOHTposnepa 12Mru,. Bbixog komnapatopa Ha LM358 nogkntoueH K HOMKe BHELWIHEro
npepbiBaHnAa KoHTponnepa INTO. B nporpamme KOHTponsnepa HACTPOeH BbI30OB
npepbIiBaHMA NO HapacTatowemy ¢poHTy Ha HOXKe BHewHero npepbiBaHua INTO. B
06paboTumKke npepbiBaHUA MPOUCXOAUT MPOBEPKA CUHXPOHUIMPYIOLMX MMMYNbCOB a
3aTeM MNpOBepKa 3aro/IoBKa MaKeTa W 3anucb cogepxummoro B bydep KoHTponnepa.
[laHHble CYMTAHHbIX NaKeToB nepepgatoTca no nHtepdpency RS232 Ha MK. [nAa HacTpoiKku
TEPMMHANKM YKasbiBaeM caeaylolime napameTpbl. ckopocTb 57.6Kb/s, 8 6uT aaHHbIX,
lcton 6ut, 6€3 KOHTpPOAsA 4YeTHOCTU. [pn NpuMeme NaKkeTa KOHTPOANEpP PaccymUTbiBaeT
KOHTPO/IbHYIO CyMMY NPUHATLIX 6alT U NnepeaaeT AaHHble B TepMmuHanky (naket u CRC). B
C/y4yae COBMAAEHUA KOHTPO/bHbIX CYMM PaCYUTAHHOW KOHTPOANEPOM M MPUHATOM B
nakeTe BblBOAMTCA curHan Ha Hoxky PORTB.0 (14) koHTtponnepa (LED1 Ha cxeme).
MOXHO MNOAKNIUYNTD B AAHHYK TOYKY MNULLAMKY CO BCTPOEHHbIM FeHepaTopoM MUAu
cBeToamon Yepes conpoTusneHue. MNMpu cUMTbIBAHUM KOPPEKTHOFO KAKOYA KOHTpoAsep
3anpewaeT BHELWHME MpepbiBaHMA U genaeT 3afeprkky 1c nepen cnepyowmm
cyMTbiBaHWEM. [peayCMOTPEH TaKKe penMm paboTbl AaHHOMO CYUTbIBATENN B KayecTBe
ocHoBbl RFID 3amka. Ana storo Heobxoammo B EEPROM KoHTponnepa cumtbiBaTens
3anucaTtb NOMHOCTbIO 6GalTbl gamna TpaHcnoHAepa - 10 6anT. [JaHHble NuwyTcs B
EEPROM cuutbiBaTena TouyHo Takxke, Kak B EEPROM TpaHcnoHaepa. B gaHHOM cnydae
NPU CYUTbIBAHUM oOYepeaHOro TPaHCNOHAEepPa M COBMAAEHUM €ro C 3anucaHHbIM B
EEPROM cuutbiBaTens sbiBogutcsa curHan Ha Hoxky PORTB.1 (15) koHTponnepa (LED2 Ha
cxeme). B gaHHYO TOYKY MOMKHO MOAKAOYUTL CBETOAMOL 4Yepe3 COMPOTUBAEHME WU
BbIXOAHOM KAOY (TPaH3MCTOP) HA pene MUCMNONHUTENbHOro YCTPOWMCTBA. Tenepb Mbl
nonyunnn RFID 3amoOK nog KOHKPETHbIM KAoY M 0OblYHbIA CYUTbIBAaTENb B OAHOM

dnakoHe.
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Puc.2 Cxema cuutbisatena RFID meTok.



NTaK, Tenepb noaseaemM MPOMENKYTOUYHblE UTOMU. M3rotoBneH cobBCTBEHHbLIN puaep M
TpaHCNoHAEepP MnoA AaHHbIA cuuTbiBaTeNb. Mbl 3aWMTUAM CBOoe obopyaoBaHWe OT
MOCTOPOHHUX YCTPOWCTB paboTatowmx C nonynapHbimuM npotokonamu RFID.
Cnepylowmm wwarom 6yaeT M3rotToB/leHMe MAaCcCMBHOW METKW ANA Halero cYyMTbiBaTena
Kak [enalwT W3BeCTHble MNpoM3BOAUTENN MPOMbIL/IEHHbIX TPAHCNOHAEPOB MU
nopTMpoBaHMe KoAa obopyaoBaHWs Ha Oonee pgeleBble MOAENM KOHTPoO/nepoB. B
apxvMBe K CTaTbe Mpuaaratd NPOLWMBKU ANA TPaHCNOHAEPa M CUYMTbIBaTENA a TaKkKe
COOTBETCTBYHOLLNE CXEMDbI.

PybaHos K. kostual23@mail.ru



