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Kurarnckas komnaHus Fudan Microelectronics nu3BecTHa, B IIePBYIO O4Yepelb,
CBOMMM pa3paboTkaMu B 06J1aCTH MUKPOCXeM SHEeProOHe3aBUCHMOMN IaMSTH,
TaKuX KakK SPI NOR/NAND ¢nenr-namsats, EEPROM. KpoMme TOoro, KOMIaHUS
BBIIIYCKaeT MUKPOCXeMBI AJI51 UAeHTUQHUKALMU, MUKPOKOHTPOJIJIEPH] 0611ero
Ha3HaYeHUW [JISI UHTe/JIeKTYaJIbHbIX CYeTUMKOB, KpUIITOrpaduyecKre YUIIHI,
3aKa3Hble MC. U3nmenus Fudan Microelectronics HaXoAsT IIPHUMeHEHUEe B IIIUPOKOM
CIIeKTpe IIPUIOKEeHUHN : MOOUJIBHBIX YCTPOMCTBAX, CMapT-KapTaxX, CUCTeMax
KOHTPOJISA OOCTyIla, IpUbopax yuyeTa U pacxofa, TeIeKOMMYHUKALIMOHHBIX

Y aBTOMOOHUJIBHBIX CUCTEMAX, U3MEPUTENbHBIX IPUbOopax U Ap. [IPOAYKTHI
KOMIIAHHHU 33aBOEBAIH IIOMYJSPHOCTh Ha PhIHKe 61arofgaps COUeTaHHUIO
IpUeMJIeMOMU LIeHBl U BBICOKOTO KadyecCTBa. B cTaThke IIpenacTaBiaeH 0630p
IIPOAYKTOBOM NHHeNKU Fudan Microelectronics, 0co6eHHOCTHU U 06/1aCTU

IIPUMEeHEeHUS KJIIOYeBbIX CePUH.

udan Microelectronics Group 6bl1a OCHOBaHa

B 1998 roay Npu nogaepxKe BeH4YYPHOW KOMMNAaHMM

Shanghai Commercial Investment Venture Capital
n OyaaHbCKoro yHuBepcmTeTa (r. LaHxam). CeroaHs Fudan
Microelectronics — oaHa 13 BeAyLMX KUTANCKMX KOMMAHWIA
N0 NPOEKTUPOBAHWIO M MPOM3BOACTBY 3HEPrOHE3aBUCMMON
namsTh, YMNOB AN CMAPT-KapT C YCOBEPLUEHCTBOBAHHOM
3aWMTON 1 Cneumanm3mpoBaHHbix MC. KomnaHma Takoke
NpefocTaBgeT yaIyri no NpoekTUpoBaHMIo 3akasHbix NC
B MaTepuKkoBoM KuTtae.

B coTpyaHmdecTBe C DyaaHbLCKMM YHUBEPCUTETOM U YHU-
BEPCUTETOM HAYKW 1 TEXHONOTMN KOMMNaHMewn bbinu co3aa-
Hbl IHXXEHEPHO-TEXHONOMMYECKMI LLEHTP NO NCCNEA0BAHMIO
n paspaboTke NC 1 nabopatopma cMcTeM-Ha-KpucTaie.
Cneunanucrtamm KoMnaHmm 6oina pazpabotaHa cobCTBeH-
Hasi meToaonormsa npeobpasosaHms HDL/Verilog HDL-ko-
[a Npy NpOeKTUPOBaHUN U BepUOUKALMM TOMONOTUN KPW-
cTanna, co3faH NpoLecc aBToOMaTUYeckoro 0bbeanHeHns
B1BbNMOTEK MaKpOosYeeK 1 gyeek CTaHAapTHbIX MC, KOTO-
PbIA BbI MCNOM30BAH MPWU NPOEKTUPOBAHUMN MUKPOKOH-
TPON/epos.

ronosHom oopunc Fudan Microelectronics pacnono-
KeH B I. LWaHxam, mpoekTHble MOApa3AeneHmUst HaxoaaT-
csa B CuHranype 1 FoHKoHre. LLTaT KOMNaHWM Ha CerogHs-
WHUIA OeHb Hac4MTLIBaeT 6onee 500 cOTpyAHMKOB. Fudan
Microelectronics dpurypmpyeT B cnmcke 200 BeayLLMX KOMNa-
HWI Manoro un cpeaiHero busHeca no Bepckm Forbes Asia.

' XonawHr «3onoTon LWap», MeHeaxep No passuTuio,

Ten.: +7 495 234-01-10 (go6. 260), sadekov@zolshar.ru.

DHEPITOHE3ABUCUMASA NAMATD

LleHTpanbHOe MeCcTo B HOMeHKNaType npoaykumm Fudan
Microelectronics 3aHMMatOT MUKPOCXeMbl 3HEPrOHEe3aBMCA-
MOM NamsaTh, B TOM Yncne EEPROM, SPINOR/NAND ¢neww-
namsaTb, napannensHas NAND dnew-namats. Kpome Toro,
KOMMAaHMS BbIMYCKAeT HEKOTOPbIE TUMbI CNeLnanm3vpoBaH-
HOW 3HEeproHe3aBNCUMOM NaAMSATH.

B nuHenke EEPROM komnaHwWsa npeanaraeT HeCKONb-
KO Cepun MMKpPOCXeM C nocienoBaTebHbIMU MHTepden-
camu 1’C, SPI, Microwire B KOMMNaKTHbIX Kopnycax SOPS,
TSSOP8, MSOP8, SOT23, WLCSP. Knto4eBbiMM 061aCTAMM
NPUMEHEHNS 3TUX LU3LENNNA SBASIOTCA CMAPTHOHbI, HbITO-
Bas 3NeKTPOHMKA, MPOMbILLINEHHbIE 1 KOMMYHUKALMOHHbIE
CUCTeMbI, MeanLnHCK1e npnbopbl n Ap. EEPROM oT Fudan
Microelectronics obecne4mBaeT XxpaHeH Ve aHHbLIX B Te4eHme
He MeHee 40 neT, pecypC MUKPOCXeM CcocTaBnseT 1 MaH un-
KNIOB CTUPaHMS /3anmncn. MMKPOCXeMbl OCHALLEHbI Creumanb-
HbIM BbLIBOAOM 4181 annapaTtHOM 3alMThl AAHHbLIX OT Cy-
YamHOW 3anmncK. B moaensax c uHaekcom D peanm3oBaH Ao-
NONHUTENbHbLIV CEKTOP NAMSATW, HEAOCTYMHbLIM ANS 3anncu
(061eMOM 40128 6UT), N 128-6BUTHbLIN UAEHTUOUKATOP CYHU-
KaNlbHLIM HOMEPOM yCTpoMCTBa. MuKpocxembl paboTtatoT
OT HAMpsXKeHWa NTaHua B AnanasoHe ot 1,7 4o 5,5 B, agna-
nasoH paboymx Temnepatyp oT =55 40 125 °C.

B cepun FM24CXxX, OCHalLleHHOW MocnenoBaTenbHbIM
nHTepdencom 1>)C, npegnaratoTcs yCTPOMCTBA eMKOCTbIO
0T 2 K6t oo 1 Mb6UT € MakcmmanbHom paboyen 4acTtoTom
TMTu (ans FM24C02C —400 kI'w). B cepmm FM93CxXXX C UHTep-
dencom Microwire — MUKPOCXeMbl EMKOCTbLIO OT 140 4 Kbut
C MakCMManbHOM paboyen yactotom 2 M. Cepmst FM25xxx
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C MHTepdencom SPI BKItOYaeT B Ceba yCTPOMCTBA EMKOCTbIO
0T 8 A0 512 K6uT, paboTatouime Ha 4actote Ao 20 MTL.

Fudan Microelectronics npegnaraer Tak)ke BbICOKOHA-
AexxHyto NOR dnew-namsath C MHTeppencom SPI, koTopas
OPWEHTMPOBAHA Ha LUMPOKMIA CMEKTP MPUIOXKEHWIA: MOBUb-
Hble TenedOoHbl, CeTeBbIE YCTPONCTBA, CUCTEMbI 6e30NacHO-
cTn, MK, ycTponcTea VHTepHeTa Bellen, ancnaen, obpuc-
Hoe 060pyAoBaHMe, CUCTEMbI MPOMbILLIEHHOT O yNpasaeHus
M AP. DTOT TUN NaMSATU OTIMHAETCS BbICOKOW HAZEXXHOCTbLIO,
YyCTPOMCTBA OCHALLEHbI YCOBEPLUEHCTBOBAHHbLIMU MEXaH W3-
MaMK 3aLNTLI OT CYHAMHOW 3anUCK.

JlnHerka SPINOR dneww-namaTt BKOYaeT B Cebs MUKPO-
CXeMbl C MHPOPMAaLMOHHOW eMKOCTbIo OT 0,5 A0 128 MbuT,
OCHalleHHble nHTepdencamm SPI, Dual SPI, Quad SPI, QPI
C paboyen yactotom 4o 104 M. Mukpocxemsl obecneym-
BalOT XpaHEeHMe AaHHbIX B Te4eHne He MeHee 20 neT, pecypc
pocturaet 100 ThIC. UMKNOB CTMPAHMS /3anmncK. YCTpon-
CTBA NOCTABAATCA B KOMMNAKTHbLIX KOprycax SOPS (208 mil),
SOP8, DFN8, WLCSP 1 paboTtatoT B AMana3oHe nuTaroLmx
HanpsxeHnin1,65-3,6 B (cepnsa FM25Wxx) nnn 2,3-3,6 B (ce-
puM FM25Fxx / FM25QxX). 114 3aWWThl AaHHbIX B MUKPOCXe-
Max npeaycMOTpeHbl 32-6anToBbie CeKTOpbl 6e30MacHoCTU
N128-BUTHbIE YHUKANbHbIE MAEHTUGKMKATOPLI. OBHOBNEHME
[AHHbLIX B MVKPOCXeMax AOnyCckaeTcs Mo OTAe/bHbIM CeKTO-
pam uam 6nokam, MOXHO CKOHOUTYPUPOBATL YNUM B PEXMN-
Me NporpaMMumpyeMon 3alnTbl BbiAeIeHHOW 061acTy Namsi-
V. MUKPOCXeMbI paccymTaHbl Ha paboTy B MPOMbILLIEHHOM
AvanasoHe Temnepatyp ot —40 fo 85 °C.

B KkaTeropun NAND ¢rew-namstv ¢ nocnenosatenb-
HbIM MHTepdencom SPI komnaHms Fudan Microelectronics
npepnaraeT MUKPOCXeMbl EMKOCTbLIO OT 140 4 TOUT ans Ta-
KMX MPUNOXKEHWI, KaK MOBUMbHbLIE TenedOoHbI, KapTbl AaH-
HbIX, TENENPUCTABKM, CETEBbIE YCTPOMCTBA, KOMMYHUKALMOH-
Hoe 0bopyLoBaHMe, UrPpYLLIKU 1 Ap. B KayecTBe Bap1aHTOB
nHTepdencos goctynHbl SPI, Dual SPI, Quad SPI, QPI. Xpa-
HEeHWe JaHHbIX FapaHTUPYeTCs B TedeHne He MeHee 10 fieT,
pecypc gocturaet 100 TbIC. UMKMNOB 3annch. MMUKPOCXembl
ocHallalTCa GyHKUMOHaNoM 6e30nacHoCcTH (BbIBOA 3aLm-
Thbl OT 3anuncK, 16-Kb6amT OTP-ceKTOpbl Be3onacHoCTw, 64-6ut-
HbI YHUKANbHbI MAEHTUOUKATOP YCTPOMCTBRA). AnanasoH
MUTAOLLMX HANPSAXeHW cocTaenseT 1,7-1,95 B (FM25LGxx)
nnu 2,7-3,6 B (FM25Gxx). M1Kpocxembl ¢ 60/1ee HU3KUM Ha-
NPSKEHVIEM NUTAHWUS PabOTaKT Ha YacToTe 0T 50 40 88 MTL,
c bonee BbLICOKMM — Ha YacToTe 40 108 MTLL.

B ycTpomcTsax npeaycMoTpeHa onums KOAMPOBAHMS C UC-
npasneHnemM owmnbok (ECC), a Takke BO3MOMXHOCTb MO-
CTPAHWNYHOTO MepemMeLLeHns AAHHbIX MPY KOppeKUMn oW mn-
H60K. MMKPOCXembl NOCTaBAAOTCSA B KOpnycax Tmna TDFN8
(6x8 MM, coBMecTUM ¢ WSONS8) 1 BGA24 (6x8 MM) 1 pac-
CYMTaHbLI Ha paboTy B MPOMbLILLIEHHOM AMana3oHe Temne-
paTyp oT —40 no 85°C.

Kpome NAND dnew-namatu C nocienoBaTesibHbIM
nHTeppencom SPI, Fudan Microelectronics npegnaraer
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MUKPOCxeMbl napanienbHon NAND daew-namaTn Ha base
ayeeKk TMNa SLC eMKOCTbI0 OT 140 4 FOUT 415 XpaHEeHNS KOAA
BO BCTpaMBaeMbIx cucTeMax. CnekTp MpUAOXKEHN N BKIKOHAET
B Ce69 NPOMbILLUNEHHbIE CUCTEMBI, IHTEPHEeT BeLler, aBTOMO-
BUNLHYIO 3NEKTPOHKKY, CeTeBOe 060pyAOBaHMe, yCTPONCTBA
XpaHeHWs AaHHbIX (SSD-HakonuTenmu), TeneBU3MoHHble Npu-
CTaBKkK, UnMdpoBoe TeneBmaeHne, MobusbHble TenedoHbI.

MuUKpOCXeMbl OCHaLLEeHbI MapanienbHbIM 8-pas3psaaHbiM
nHTepdencom ctaHaapta ONFI. TunoBoe BpemMs A0CTyna
He npeBbIlWaeT 25 HC, BpemMsa nporpamMmmpoBaHms CTpaHm-
Lbl AaHHbIX — 400 MKC, CKOpPOCTb Nepefayun AaHHbIX 4OCTH-
raet 40 M6anT/c. Ang 3aWmThl AaHHbIX BO BpeMs nepexoa-
HbIX MPOLLeCCOB MO MUTAaHUIO NpeayCMOTpeHa annapaTHas
6/10KMPOBKa 3aNNCK / CTUPaHKSA. B yCTpOMCTBax peasn3osa-
HO KOAMPOBaHMe C McrnpasneHmem ook (ECC). nanaszoH
NUTAOLWLNX HaNpsKeHW: 2,7-3,6 B. MMKPOCXeMbl MOCTaB-
NaoTCa B Kopnyce TSOP48, obecneymBatoT xpaHeHMe AaH-
HbIX B Te4eHue He MeHee 10 neT, pecypc goctmraeT 100 TbIC.
LUMKNOB CTUPaHUS /3anucn. Mukpocxembl paboTtaloT B Npo-
MbILWeHHOM Arana3oHe TemnepaTyp oT —40 no 85 °C.

Fudan Microelectronics BbinyckaeT Takxxe pag cneuma-
NIN3MPOBAHHbLIX MUKPOCXEM 3HEPrOHE3aBUCUMOW NaMSTY,
B TOM 4mncne EEPROM ¢ nHTepdencom nocnenoBaTenbHo-
ro petektupoBaHus (SPD) ans DIMM-moaynen, EEPROM
¢ dyHKUMen VCM-apareepa 015 aBTohokyca KOMAAKTHbLIX
Kamep 1 Gnew-namsTb ¢ GyHkUmMen NFC-MeTKu.

EEPROM ¢ SPD-uHTepdencom cepum FM34C04D emKo-
CTbio 4 KT (512x 8 61T) obecnedmBaeT AeTEKTUPOBAHME
DIMM-moayns B cucteme. MUKpocxema, ocHalleHHas 1°C-
NHTEpDENCOM, COOEPXHKUT 16-BaNTHLIN CeKTOP 6e30MacHOCTM
AAHHBLIX M 128-OUTHbIV YHUKANbHbIV MAEHTUGNKATOP YCTPOM-
cTBa. Kpome Toro, npeaycmoTpeHa nporpammHas 3awmra
OaHHbIX AN KaXkAoro 128-6anTHoro 61oka. Mukpocxema pa-
60TaeT Ha MakCcMManbHoM YactoTe 1 MIL B AManasoHe nu-
TatoLWMX HaNpsixkeHn 0T 1,7 00 3,6 B v npeanaraeTcst B KOpny-
Cce TSSOP8 nnn TDFNS8. YcTponcTea 06ecneynBaloT XpaHeHe
OaHHbLIX B TedeHue 40 neT, pecypc 4OCTUraeT 1 MaH LMKN0B
3anmcuK, AnanasoH paboynx TemnepaTtyp —55...125 °C.

Mukpocxembl EEPROM ¢ ¢yHKumen VCM-apansepa ce-
pun FM24VS64/FM24VS64R emKoCTbio 64 K6uT copep-
AT BCTPOEHHbIM 10-paspsiiHbii LATT C TOKOBLIM BbIXO-
LOM W NpefHasHaqeHbl 415 ynpasneHuns aBTohoKyCoM KOM-
NaKTHbIX Kamep (B cMapThoHax, LMPpPOoBbLIX 1 BeH-Kamepax).
EEPROM n LLAM ynpaBnswTCa vepe3 nociefoBaTeNbHbIN
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I’C-HTepdenc c TakToBOM YacToTon Ao 1 M. Mukpocxe-
Mbl MpeanaratoTca B kpoleyHom kopnyce WLCSPG. Hanps-
SKEHWME NNTaHWS YyCTPOMCTB OT 2,3 10 3,6 B.

JInHenka Mukpocxem @rew-namaTn ¢ QyHKUMen
NFC-MeTKW COAEPXUT YCTPOMCTBA EMKOCTbIO OT 32 K6UT
[0 4 MBuT. locTyn K NaMATV OCYLLEeCTBASETCS KaK € No-
MOLLbI0 NocaefoBaTenbHoro nHtepdenca (1°C man SPI), Tax
1 C MOMOLLLIO PaAMOYaCTOTHOrO NHTepdenca, COBMeCTUMO-
ro ¢ ISO/IEC 14443A Type A.Korga foctyn obecrnedymsaet-
Csa vepe3 PY-MHTepdenc, yCTPOMCTBO MNOMHOCTLIO COBMe-
CcTMMO ¢ meTkamu NFC Forum Type 2. B MUKpOCXemax 3Tom
NIMHEeNKKM BbigeneHa o6nactb namaT NFC-MeTku ans xpa-
HEeHMS N0b30BaATENLCKMX AAaHHbIX eMKOCTbIO 144, 504, 888
nnn 1884 6anT B 3aBMCUMOCTIM OT Mmoaenn. Joctyn Kk NFC-
MeTKe BO3MOXEeH TakXe C MOMOLLbI0 0BbIMHOTro Nocneao-
BaTE/NILHOrO MHTepdenca. MakcrmanbHas TakToBas 4a-
CTOTa NPU CYUTBLIBAHUM AAHHbLIX U3 OCHOBHOM NaMsaTK CO-
cTaBnseT 33 MIy, AvanasoH NUTAKLWMX HANPSHKEHWA ONs
MuKpocxem ¢ 1)C-uHTepdericom 1,6-5,5 B, a ¢ SPI-MHTep-
dencom —2,7-3,6 B.

YcTponcTea 0becrneymBaloT XpaHeHe AaHHbIX B OCHOB-
HOWM NamaTK B TedeHue 20 neT, a B NaMaTn MeTku — 40 neT.
PecypC OCHOBHOW NamaTu coctarnset 100 ThiC. UMKAOB, pe-
CYPC MeTKM — 1 MAH UMKNOB CTUPAHMS/3anuncu. MNpeagycmo-
TpeHa nporpamMmHas v annapartHas 3almra JaHHbIX.

MUKPOCXEMbI A1 UAEHTUOUKALLUU

U OBECTNEYEHUA BE3ONMACHOCTH

Ewe oaHa kateropus ycTponcts Fudan Microelectronics —
MUKPOCXeMbl A1 KOHTAKTHOW 1 BECKOHTAKTHOW UAEHTU-
dnKaumm, BKIOYAA YUNbl AN CMapT-KapT, CHUTLIBATENN,
RFID UC, a Takxke MUKpOCxeMbl Ansg obecneyeHuns 6esonac-
HOCTW. B 3Ty NHenKy NpoayKkToB BxoAAT 60n1ee 20 TUNOB M-
KPOCXeM, KOTOpble MpeaHa3HaveHbl A5 TAKUX MPUAOXKEHN,
KaK CMapT-KapTbl, KAPTbl 4OCTYMNA, 3/IeKTPOHHbIE KOLLeNbKH,
TPaHCNOPTHbIE KAPTbLI N T. 4.

CemencTBO MUKPOCXeM A1 6eCKOHTaKTHbIX CMapT-KapT
FMTIRFxxx cofoep>Xu1T Ha kpuctanae namsaTb EEPROM emko-
CTbIO OT 8 A0 32 K6UT, paAmo4acTOTHbLIN MHTEepdEenC CTaH-
fapTa 1SO14443 Type A, KpunTtorpaduyecknit Moaynb, 610K
yNpaBAEHMS 1 BbIYUCAEHUI. MaKCMManbHas AanbHOCTb CBS-
31 MEXAY aHTEHHOM CHUTbLIBATENS U BECKOHTAKTHOM KapTou
coctasnsiet 0kono 10 cMm. ObMeH AJaHHLIMK OCYLLLECTBSETCS
B NONYOYNIEKCHOM pexkiMe CO CKOPOCTbto 106 KEUT/C. B M-
KPOCXemax 3ToW cepum coyeTaeTcst QYHKLMOHANIbHOCTL NMPo-
L,eccopa v BbICOKMIM YPOBEHb 3aLLMTLI, YTO OTBEeYaeT Tpebosa-
HUAM N1ATEXHOW KapTbl. 3a 6€30MacHOCTb OTBEYAIOT H10KM
naeHTudnKauMm 1N WndpoBaHms, paboTaloLlme Ha OCHOBE
3aLUMLLEHHbLIX KNKYen A0CTYNa, YHUKANbHOMO MAEHTUON-
KALMOHHOI0 HOMepa MUKPOCXeMbI U LUMPPOBAHHOM Nepe-
[a4M JAHHbIX.

Cepus Mukpocxem namsati EEPROM gna cmapTt-kapT
C KOHTAKTHbIM MHTepdencom FM44Axx copepuT [ABa

YyCTPOMCTBA €MKOCTbIO 2 U 8 KBUT. Ymnbl cogepxat no-
CNnefoBaTe/bHbLIV 3-MPOBOAHbLIN MHTEPhEnc, COBMECTUMbIN
CO cTaHAapToM ISO 7816 (cMHXpoHHas nepeaada). Munkpocxe-
Mbl 06ecrneyrBaloT XxpaHeHve JaHHbLIX B TedeHre 10 feT, pe-
cypc gocTmraet 100 TobiC. UMKNOB CTUPaHMS /3anmncn. OyHK-
LMOoHan 6e30MacHOCTM 3TUX YCTPOWCTB BKIKOYAET B Cebs 3a-
LWMTY OAHHbLIX OT 3aN1CK U 2-6aUTHbLIM NPOrpamMmMmnpyemMbI
KO, KOTOPbLIN HEOBXOAMMO BBOAMTL KaXKAbIM Pa3 nepes ne-
pe3anncbio MHopMaumm.

CemMencTBO MUKPOCXEM PaAMOYaCTOTHOW UAEHTUOUKA-
umn (RFID) FMI3HFO2x npeaHasHa4yeHo Ans MapKUpOBKM
N3AEeNUI 1 NPOAYKTOB B TAKMX MPUNOXKEHUSX, KAK BUBAMO-
Tekn, GapMaLeBTMKa, MeAULNHA, TOPrOBAS, KOHTPO/Ib KOH-
TpadakTa, ynpas/ieHne Npou3BOACTBOM B PasIMYHbLIX 06-
NACTAX MPOMbILLINEHHOCTW. DTN YMMbl NPeACTaBAS0T CO60M
BTOPOE NMOKOJIEHWME YCTPOMCTB, OCHOBAHHbIX Ha CTaHAApTax
ISO/IEC15693 1 ISO/IEC18000-3, B KOTOPbIX Yy4LWeHbl pa-
[AMOYACTOTHbIE XapaKTepUCTUKK MHTepdenca M HAAEXKHOCTb
EEPROM. B cepun npegnarakTcsa ABa yCTpoucTea C em-
KOCTbo EEPROM 2 K6UT, pasaeneHHomn Ha 64 6noka (Kkax-
AbiI No 4 6anTa). MUKpocxeMbl 06ecnednBaloT xpaHeHme
OaHHbLIX B TedeHue 50 net, pecypc goctumraet 100 ToiC. Un-
KNOB CTMpaHMa/3anncn. PY-uHTepdenc paboTaeT Ha Ya-
cToTe 13,56 MIL ¢ noaaep>kov 2-6104HOM 3anmcun, obecne-
4ymMBas nepeaady AaHHbIX Ha CKOPOCTK 26 KbuTt/c. Pabodvas
[aNbHOCTb AeNCTBMS AoCTuraet 1,5 M. Mnkpocxembl coaep-
XKAT YHUKANbHBIM MAEHTUONKATOP, KOTOPbLIV MONb30BaTE/Nb
MEHATL HE MOXKET.

ELLle 04HO CEMEeNCTBO MUKPOCXeM 3ToW KaTeropum — NFC-
MeTKn cepum FMITINTxxx, cooTsetcTeytowme NFC Forum
Type 2, ¢ 6eCKOHTaKTHbLIM (PaAM0OYaCTOTHBLIM) UM KOHTAKT-
HbIM (12C/ SPI) uHTepdencom. EMKocTs EEPROM B 3aBUCUMO-
CTW OT MOLENM COCTaBnsAeT 256 6anT nnn 144 /504 /888 6anT.
MpeaycMOTpeHa NoNb30BaTeNbCkast 061acTb NAMATM pa3me-
pPOM 32 61Ta. YCTPOMCTBA rapaHTUPYIOT COXPaHeH e AaHHbIX
B TeyeHume 10 net, pecypc — 100 ThiC. LMKIOB 3anNnCK / CcTmpa-
HNSA. MUKPOCXeMbl OCHALLEeHbI QYHKLMOHANIOM AeTeKTUpOo-
BaHWs PY-mond, KoTopbin obecrneymBaeT 3anyck BHeLlHe-
r0 yCTPOWCTBA B 3aBUCUMMOCTU OT COCTOAHMS MHTepden-
ca. PY-mHTepdenc obecneymBaeT paboTy Ha pacCTOSAHUM
£010 cm Ha yacToTe 13,56 MIy, CKOpoCTb nepeaa4m AaHHbLIX
106 K6UT/C. YCTpOMCTBa MOXHO MCMNOMNbL30BaTh A4 NoAa4Ym
NWUTaHUS Ha BHELWHWe (ManoMOLLHble) yCTPOMCTBA (Hanpu-
Mep, MUKPOKOHTPO/I/IEP) C MOMOLLbIO BCTPOEHHOM CXeMbl ak-
KYMYJIMPOBAHWS IHEPT UK. KtoYeBble MPUIOXKEHNS 415 3TUX
MUKPOCXEM: 3N1eKTPOHHbIE 3TUKETKM, BbITOBAS 31EKTPOHM-
Ka, MeauUMHCKME NpUBOopbl, MAEHTUGUKALUMS YCTPOMCTB,
Bluetooth-yctponcTsa.

B kaTeropu 4MnoB Ans cMapT-KapT C npoueccopoM Fudan
Microelectronics npegnaraeTr cemencTso FMI12xx B COCTa-
Be Tpex YyCTPOMCTB CO CABOEHHLIM MHTEPPENCOM: KOHTaKT-
HbIM (ISO/IEC7816) 1 6eckoHTakTHbIM (ISO/IEC14443 A). OTn
yCTPOWMCTBA COAEPIKAT NPOLIECCOPHOE AP0 (Habop KOMaHA,
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coBMecTuM € Turbo 8051), namaTs nporpamm (64 K6ant ROM),
nNamaTb AaHHbIX (16, 32 unn 80 K6anT EEPROM), onepaTns-
Hyto NamaTb (RAM), MOAYb WNPPOBAHMS, MOAYL YpaB-
NeHVs NaMsaTbio, PY-uHTepdenc, 6ok GATY.

Cpean Kpuntorpapuyeckmx YMnNoB cegyet OTMETUTb
FM15160 — 32-BUTHbLIK 4Mn, codepKalmii HECKONbKO WH-
Tepdencos, B ToM 4mncne USB, 1ISO7816, UART, SPI n GPIO.
BcTpoeHHaa namsaTh BiatodaeT 160 KbanT dnew-namsarw,
64 K6anT ROM 1 8 K6anT RAM. MurKpocxema noanep>KmBaet
MHOMECTBO arOPUTMOB LUINPPOBAHUA: CUMMETPUYHBIE (SMT,
SM7, SSF33, SMS4, DES/3DES AES), acummeTpuyHble (SM2,
ECCRSA) 1 xaWw-anropntmbl (SM3, SHAT, SHA256, MDS). Mu-
KpOCxema OCHallleHa annapaTHbIM FreHepaToOpOM UCTUHHbIX
C/Iyd4arHbIX YMCen 1 cnewmanbHbIMK CxeMamm, CMoCOBHbLIMY
N3011MPOBaTb M 06ecneYrBaTh 3aWmTy MHOTOMOIL30BaTe b~
CKMX nporpamm. FM15160 npegHasHaveHa Ans peanmvsaumm
NPUNOXEHWI Ha OCHOBe PKI, Takmx Kak USB-knoum, PSAM-
KapThbl, KpUATOrpaduyeckmne Kovm B Chepe 31eKTPOHHON
KOMMepLWK, 31eKTPOHHOIr0 NPaBuTensLCTBa, GUHAHCOB, CO-
LManbHOro obecnevenua n ap. dnew-namsTb obecneymsaet
XpaHeHue JaHHbIX B Te4eHKne 100 nerT.

Ewe ogHa kateropums yctpomncTs Fudan Microelectronics —
CYMTBLIBATENN 415 HECKOHTAKTHOr0 06MeHa AaHHbLIMW Ha Ya-
cToTe 13,56 My, MukpocxeMbl cepum FMI17xxx npeactasistoT
cobov npremonepefaTymKm, KOTOpble 06ecneymBaloT CBS3b
no npotokony ISO14443A ¢ RFID-4nnamu, 6eCKOHTaKTHbIMM
KapTamu, TpaHCNOHAepaMmM Ha pacCToOAHWN 5—7 CM B 3aBU-
CMMOCTW OT pa3mepa aHTeHHbI U HACTPOMKMW. STU YN bl MOA-
LEPKMBAIOT PEXKMMbI CHUTBLIBAHMSA U 3aNWCK, NOAXOAAT 4N1S
LIMPOKOrO CNeKkTpa NpUNOXKEHUN, Taknx Kak POS-TepMumHa-
Jibl, ABEPHbIE 3aMKU, CUCTEMbI KOHTPOAS A0CTYNA, 3aWmnThl
OT KOHTpadakTa 1 naeHTudnKaunm.

MUKpOCXeMbl 3TOW cepum obecnedmBatoT obMeH AaH-
HbIMW C COBMECTUMbIMM YCTPONCTBAMMK HA CKOPOCTM OT 106
[0 424 KéuT/c. Ans CBA3M C MUKPOKOHTPONIEPOM B MU-
Kpocxemax cepmm FMIT7xxx peanu3oBaHbl nHTepdencesl SPI
(no 10 M6uT/C), I’C, UART, a Takxke napannesnbHbii UHTep-
denc. YCTponcTea OCHAlLeHbl NporpamMMmpyembiM Tamme-
pom, FIFO-6ydepom Ha 64 6anTa ons npyemMa 1 nepegadu
JaHHbIX, @ Takke BCTpoeHHbIM CRC-conpoueccopomM. Mu-
KPOCXeMbl paboTaKT OT HANPSKEHUS NUTAaHWA 2,2-3,6 B.

Fudan Microelectronics npegnaraeT TakXke MUKPOCXEMY
FM19420 ans yay4dleHns xapakTepucTnk PY-nHTepdenca
0na NFC-MeToK CaHTeHHaMK OrpaHU4eHHOro pasmMepa. 37a
MWKPOCXema, coBMecTrmas ¢ I1SO 14443 Type A, MOXeT ur-
PaTb POJib BHELIHEro GU3NYECKOro KaHana Uan BbIMOMHATL
06paboTKy AaHHbLIX N0 NpoTOKOoY ISO 14443-3 1 nepeaaBatb
[aHHble HA MUKPOKOHTPOINED Yepe3 nHTepdenc SPI.

MUKPOCXEMbI

AN WHTENNEKTYANIbHbIX CHETYMKOB

Elle ogHa rpynna yctponcTs oT Fudan Microelectronics — mu-
KPOCXeMbl KOHTPO/I1EPOB AN UHTENNEKTYaIbHbLIX CHETYNKOB

pacxofa, BKAO4Yas MUKPOKOHTponnepbl (16-paspsaHbie
Ha H6a3e npoueccopa 8xC251 cepun FM33xx 1 32-pa3psifiHble
Ha 6a3e npoueccopa ARM Cortex-MO cepumn FM33A0xX),
nporpamMmmpyemMblie ornmyeckme KOHTpPOJIepbl Cepum
FM320x, BCTpamMBaemMble MOAYAN yNpaBaeHns 6e3onacHo-
cTbio (ESAM).

FM3315/FM3316 — MUKPOKOHTPO/I/IEPbI CO CBEPXHU3KMM
noTpebneHneMm Ha 6ase 16-paspsgHoro 8xC251-coBMeCTu-
MOTIO MPOLECCOPHOTO A4pa. MUKpOCXeMbl MpeHa3HavyeHbl
AN NPUYMEHEHMS B CHETYMKAX pacxoda BOoAbl / Tenna, nHTen-
NIeKTYaNnbHbLIX CHeTYMKAX U APYTrUX HELOPOrUX MPUIOXKEHNAX
y4yeTa pacxoa pecypCcos.

YcTponcTea coaepxat 64 Kéant dnew-namaTtn (10 net
XpaHeHUa AaHHbIX, 10 ThiC. UMKIOB nepesanncn), 4 Kbamt
RAM (C KOHTPOSIEM YETHOCTH), NepUbepUIiHbIE YCTPONCTBA
06Llero HazHadeHus, BkaYas gpaveep LDC-gucnnes, va-
Cbl peanbHOro BpeMeHu, 10-paspsaHbin ALM ¢ noanep k-
KOW M3MEPEHUS HANPSHKEH WS 1 TeMNepaTypbl, MHTEPhENChI:
4x UART, I°C, SPI, 7816. B cOCTaB 4YmMna BXOAUT BCTPOEHHbIN
MasOMOLWHbLIM RC-reHepatop C MaKCUMaNlbHOM YacTo-
TOW 24 MTU, ®ATMY C MaKCMMaibHOM BbIXOAHOW YaCTOTOM
16,384 MT'U, 8- 1 16-pa3psHble nporpaMmupyemMble Tanme-
Pbl. B peXume CHa MUKPOKOHTPOAEp NOTPebAsaeT 5 MKA,
B aKTMBHOM pexime — 150 MKA/MTU. Jmana3oH nutato-
LMX HanpsbkeHn 1,8=5,5 B, paboynit AnanasoH Temnepa-
Typ —40...85°C.

FM33A0XX — MVKPOKOHTPO/I/IEPbI CO CBEPXHW3KMM MOTPed-
JNleHneM Ha 6ase 32-paspsaHoro npoueccopa ARM Cortex-MO
C pabodyen yactoTom Ao 40 M. MUKpPOCXembl NpefHa3Have-
Hbl 415 NPUMEHEHMS B OAHO / TpeXPasHbiX MHTENNeKTyanb-
HbIX CHETYMKAxX pacxoAa BoAbl/rasa/Tenna, 6bITOBOW TEXHU-
Ke, MOPTaTUBHbLIX MeANLMHCKUX Npnbopax.

YCTPOMCTBA coAep KaT 4o 512 K6anT dpaew-namati (He me-
Hee 10 1eT XxpaHeHMa AaHHbIX, 20 TbiC. UMKI0B nepe3ar|V|C|/|),
[0 64 KbanT SRAM, nepudepuiiHbie yCTPOMCTBA, B TOM YKCe
Apaveep LDC-gucnnes, 4acbl peanbHOro BpemeHu, 11-paspsa-
HbIM AL C NOAAEPXKKON U3MEDPEHMUS HANPSKEHWS U TeMMe-
paTypbl, MpOrpaMMmnpyemMble TamMepbl, 4aTYMK TeMmnepaTy-
Pbl, MAJIOMOLLHbIV aHA/IOrOBbIM KOMMAPaTOP, MHTEPdENChbI:
6x UART, I°C, 3x SPI, 2x 7816, 2-kaHanbHbIn DMA. Mpoueccop-
Hoe aapo ARM Cortex-MO copep>XMT MOAY1b 3aWLMTbI Mams-
TV 1 SWD-HTepdenc 0TnaaKku.

Fudan Microelectronics BbinyckaeT Takxke cneumnanmnsmpo-
BaHHbIe MUKPOCXeMbI PA3IMYHOrO HA3HAYEHMS, B TOM YMC-
e KOHTPOANepbl Ans aBTOMOBUIbHOM 3EKTPOHUKK, MU-
KPOCXeMbl 3aLLMTbl OT yTeYeK Ha 3eM/It0, KOMMYHUKALMOH-
Hble MUKPOCXeMbI.

Ecan Bac 3amMHTepecoBana Npoaykums KomnaHum Fudan
Microelectronics, Bbl MOXKeTe 06paTUTLCS B XONAMHT «30/10TOM
Wap» (www.zolshar.ru), OAnH 13 BeyLLMX NOCTABLLMKOB MM-
MOPTHbIX U OTEYECTBEHHbIX 3/1eKTPOHHbLIX KOMMOHEHTOB. @
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