MUKPONPOLIECCOPHAS W BbIYUCIMUTENbHAS TEXHUKA
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MUKPOKOHTPOJIJIEPbI KOMIMTAHMMU FUIJITSU
o

HA SAPE ARM CORTEX-M3

MHorne MupoBbie NPOM3BOAUTENU MUKPOKOHTpOIE-
poB (MK) ogHOBpeMEeHHO BbiNyCKalOT HECKOJbKO TH-
noe MK, npu 3TOM B CBOMX KpUCTannax OHM UCNOJb-
3yI10T KaK sApa co0CTBEHHOI pa3paboTKu, TaK U CTaH-
AapTHbIe 9Apa APYrux nponssoauTenei, 00bIYHO —
aapo Intel MCS-51 pna 8-pa3paaHbIX KOHTPOJUIEPOB
1 Kakoe-HuOyab 3 apep komnaHum ARM ana
32-pa3paaHbix KOHTponnepos. CeroaHsa 0coOeH-

HO nonynsapHo sapo Cortex-M3, uto noaTBEpXaa-

eT 60nbLIoit 00beM NpeAsIoKEeHUIt TaKUX KOHTposUIe-
poB Ha pbiHke. 4 Hosi0psa 2010 roaa komnanus Fujitsu
Semiconductor Limited anoHcupoBana Bbinyck 44 Tm-
NoB MUKPOKOHTPOJUIepoB Ha 6a3e sapa ARM Cortex-
M3. HoBoe cemeiicTBO nony4umno HaseaHue FM3.

Komnanus Fujitsu nosuumonmpyet FM3 kak 32-paspsigHble RISC-muk-
POKOHTPONEPHI OBLLET0 MPUMEHEHNS, UIMEIOLLME, BIPOYEM, HEKOTO-
pble 0cobeHHocTH. Obbem dnet-namstn — oo 1 Mbaiita, 06bem
namsitn CO3Y — 96 K6aiit. CeromHs AOCTYNHBI 06pasLibl HECKOMbKIX
noB mukpocxem MBIBxX00 B koprycax ¢ 100 n 120 BuiBogamu,
NPOMBILLIEHHOE MPOWM3BOLCTBO HaMeuyeHo Ha Hayano 2011 ropa, a
npeqanonaraeMblil eXeMecsiyHblii 06beM COCTABUT 1 MIH. LUIT.
HoBble MUKPOCXEMbl M3rOTaBAMBAIOTCA MO TEXHOMAOTMYECKUM
Hopmam 180 Hm (puc.l), 4to obecneumBaeT 6onee BbICOKYHO
NPON3BOAMTENBHOCTL MPU MEHbLUE YAENbHON NOTpebasemMoil
molHocTu. Cneayetr OTMETUTD, YTO Ha (OHE OBLLMX TEHAEHUMIA
nepexopna K fabless-mMonenu 6usHeca, koraa NpoM3BOACTBO KPHC-
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TaNoB NepeaaeTcs CreumanuanpoBaHHbIM KOMMaHWSM, KOoMMa-
Hust Fujitsu npomonxaer paseuBaTb COOCTBEHHbIE $abpuku Mo
BbIMYCKY KPUCTAIOB M X KOPMYCMPOBaHMIO B AnoHum n Kutae,
npmyem Ha $pabpurkax BOMOXEH BbIMYCK MPOAYKLAW MO TEXHONO-
rnyeckum Hopmam 90 Hm.

Hosole MK [ONOAHSIOT yXe CyLIeCTBYIOLME CEMEeiCcTBa Ha
16-paspsnHom CISC-appe — 16FX u 32-paspsigHom RISC-sape —
FR, Te. MOoXHO cka3ath, 4yto OasoBas cepus MBOAF100 po-
nomHuT KoHTponnepsl 16FX, obecneuvBas nydywme nokasare-
N 3HEPronoTpebseHmns, a BLICOKOMPOU3BOAMTENBHOE CEMENCTBO
MB9BF500/400/300/100 ¢yHKLMOHANLHO PacLUMPKT NnHeiiky FR.

AnnapaTtHas 4actb KoHTposuiepoB FM3. Komnavus
Fujitsu cuctemHo nopoLuna Kk pa3paboTke KOHTPONNEPOB HOBOMO
TMNa, Npeaniaras He MPOCTO HECKONMbKO COBPEMEHHBIX MUKPO-
CXeM, a COANAHCMPOBAHHBIA KOMMEKC, BKMIOYAIOLLMIA HE TONBbKO
4p0 KOHTpOA/Iepa v ero nepudepmio, HO 1 BLICOKONPodeccHo-
HaNbHYI0 TEXHUYECKYIO MOAJEPXKY (puc.2). MHorve poccuitckue
pa3paboTumky 3HAIOT 0 MpobemMax ¢ TeEXNOAAEPXKOI NPOAYKLM
ANoHCKMX npomssoauTeneit. CyllecTByeT S3bIKOBO Oapbep —
ANOHLI HEOXOTHO FOBOPST NO-AHMMIACKM, W NOAYAC Pa3paboTymMK
BbIHYX/IEH CAaMOCTOSITENBHO pa3bupaTbes ¢ KOHKPETHON npobne-
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Puc.1. Mukpokoutponnepsl komnauuu Fujitsu
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Puc.2. Mpenmywecrea kontponnepos FM3
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Puc.3. Basosoe cemeiicreo MB9A100

MO HEKOPPEKTHOIA paboTbl TOrO UK MHOTO Y3N1a MUKPOKOHTPON-
nepa, nonb3ysicb TOMbKO JOKYMEHTAUMEN Ha MUKPOCXEMY, KOTO-
pasi, ONgTb e, HamMUcaHa Ha «ANOHCKOM» aHITIUIACKOM.

Komnanus Fujitsu pewaet npobnemy 00LeHus nonb3osare-
Nel ¢ rpynnoi TEXHUYECKON NOAMAEPXKM vHave. 3Toii paboToii
3aHMMAIOTCS COTPYAHWUKW komnaHuu u3 Esponbl. Cneuvanuctsl
M0 TEXHWYECKOI nopaepxke npoaykuuu Fujitsu ects B fepmanuu,
BenukobputaHuu, ABCTPUM 1 [PYriiX €BPOMECKIUX CTPaHax, 4to
NO3BONSIET NETkO HANTU OOWMA A3bIK M BBICTPO MOMYYUTb KOH-
cyneraumio. CotpyaHuku komnanuu Ineltek, eponeickoro auct-
pubbioTopa Fuijitsu, MOryT 1aBaTh KOHCYNLTALWMW Ha PYCCKOM $3bl-
ke. BaxHO Takxe, 4TO HOBbIE KOHTPOMNEPbI KOMMAHMS MaHupyeT
rapaHTMpPOBaHHO Npon3BoanTb He Mevee 10 neT, uto obnerynt
XM3Hb pa3paboTymkam, MOCKONbKY OHM CMOTYT BbiMyckaTb W3-
[envs, B KOTOpbIX OyayT NPUMEHSTLCS AaHHbIE KOHTPOMEPSI, B
TEYEHUE MHOIVIX JIET.

basoBoe cemeiicteo MBIA100 (puc.3) xapakTepusyetcs or-
paHU4YeHHbIM HAbOPOM NepUEPUIHBIX MOAYNEN, YTO CHUXAET
3HepronoTpebnexue. Moatomy MK naHHOTO cemeiicTBa peko-
MEH0BaHb! A9 NPUMEHEHNUS B ObITOBOI TEXHWUKE — XOMO4Nb-
HWKAX, CTUPAsbHbIX MALIMHAX, KOHAMLMOHEpax M T.4. B atom
CEeMeNCTBe BblAENEHO NOACEMEICTBO C MOHUXEHHBIMU TOKaMu
YTEYKM, YTO MO3BONSET C YCMEXOM MCMOJb30BATL TakMe MUK-
pocxeMbl B cucTeMax C OaTapeiiHbiM nuTtaHueMm. B crtapiem
MoaCeMencTBe BCE MMKPOCXeMbl UMElOT uHTepdeiic USB, a B
MNaJIEM Xe ero HeT, Ho ecTb KoHTposiep XK-uHaukatopa.
TunoBble paboume 4acTOThl MMKPOKOHTPOMNIEPOB CemeicTBa
MB9A100 coctaensitot 20—40 MIL,
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Puc.4. Boicokonpoussoautenshbie konrponnepbi MB9Bx000

43

Puc.5. MHorodynkumonanbHbli untepdeiic

Cemeiticteo MB9B100/200/300/400/500 (puc.4) sensetca dyH-
KUMOHasbHBIM paciumpeHueM cemeiictea MB9A100 no Bcem Ha-
MpaBNeHMsaM — yBennieHa CKopoCTb PaboThl APa, NOSBUNACH aHa-
noroBasi nepudepus 1 kopnyca ¢ 60MbLIKM YUCNOM BbIBOIOB.

30€eCb HYXHO OTMETUTb BaXHblii NapaMeTp, OTAMYAIOLLIMIA
mukpocxembl FM3 ot koHTponnepoB Ha siape Cortex-M3, npen-
naraeMblX ApyriM1 NPOW3BOAUTENSMMU, — 3TO CKOPOCTb JOCTYNa
¢ ¢new-namatn. Yacto B KOHTPO/NEpax NPUMEHSIETCS NamsiTh
CO CKOpOCTbi0 mocTyna 30 HC, YTO BbIHYXAAET MPK CKOPOCTH
anpa 6onee 33 MIL, n06aBNATL TaKT OXUAAHMS BbIOOPKM cnemy-
IOLLIETr0 CNOBA M3 MaMATH, YTO NPUBOAMT K CHUXEHUIO NPOU3BO-
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Puc.6. CrpykrypHas cxema konTponnepos MB9BFx0xN

JNTENbHOCTU siapa. Y4T00bl CHU3MTL MOCNEACTBUS NPUMEHEHNS
«MEOJIEHHOM» NaMsTh, NPUXOAMTC HAxOAMTb AOMONHWUTENbHbIE
annaparHsle pelweHus. Hanpumep, komnaHus Atmel B CBOMX KOH-
Tponnepax cemeiictea AVR32UC3 mcnonb3yeT TpexcTaauiHblii
KOHBeiiep, KOTOPbIA MO3BONSIET UMETb «HAr0TOBE» CEAYIOLLYIO
KOMaHfy, MpeaBapuTENbHO M3BNEYEHHYID M3 mamsati. Komna-
Husa Fujitsu pewwna ary npobnemy «g n06», NPUMEHWB B CBO-
UX KOHTponnepax dnew-namsTtb, KoTopas pabotaer 6e3 TakToB
0XnaaHus Ha ckopocTsx g0 60 MIL, Ymcno umknos nepesanmcy
coctasnsietr 100000, a Bpems xpaHeHus AaHHbIX — 20 neT. Tuno-
Bble pabouKe YacTOThl MUKPOKOHTPONNEPOB cemeiicTea MBIA100
cocraensiot 40—80 MIL, B sanbHeiweM nosBITCS KOHTPONNEPbI,
paboraiolme Ha yactote 144 M.

Ewe oaHo npeumyLectso koHTponnepos MBIBx00 — wmpo-
Kuii oManasoH HanpsXeHuin nuTanms, ot 2,7 1o 5,5 B, Torma kak
Y MHOTMX KOHTpONepoB Ha siape Cortex-M3 a1oT AManasoH co-
crasnget 2,/-3,6 B. Ucnonb3osanme Hanpspkenus 5 B ynyywaer
MOMEX03ALMILEHHOCTb 1 YIPOLLAET NOCTPOEHNE CUCTEM YNpPaB-
NEHUs ABUraTensiM1 B CEPBONPMBOAAX M MPUIIOXEHNSIX MPOMBILL-
NEHHON aBTOMaTU3aLMN.

Hannuve Habopa MHOrOQyHKLMOHANbHLIX TaiiMepoB, MHO-
rokaHanbHoro 12-6utHoro AL ¢ BpemeHem npeobpa3oBaHms
1 MKkc, a Takxe uHTepdeiicos USB 2.0, nopaepxusatowmx pexu-
mbl Host/Function, 1 CAN-KOHTPONNEpoB CYLLECTBEHHO pacLLu-
psieT Kpyr 3ajad, KOTOpble MOXHO PELUMTb C MOMOLLBIO KOHTPO-
nepos MBIBx00.

B coBpemeHHbIx MK npakTiyecku BO BCeX Cyyasix, 3a UCKJIHo-
YeHreM paboTbl C NAPAUIENbHONA BHELIHEN NamsiTbio U ObICTPO-
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Jencteyiowwmy napannensHbiMu ALM/LIAM, mucnonbsytotes noc-
nepoBarenbHble uHTepdeiicsl Tuna UART, SPI, 12C (puc.5). Ons
MOBLILIEHWS (PYHKUMOHANILHOCTM KOHTponepbl FM3 umetot rmbko
HacTpaueaemble uHTepdeiicel. Hanpumep, nHtepdeiic UART mox-
HO 3anporpamMmmnpoBaTh Ha paboty B pexume LIN, a Tpexnposoa-
HbliA CUHXPOHHBIA MHTEPdec — B pexume SPI. [Ing yMeHbLueHus
Harpyskn Ha SOpo KOHTPO/epa MOJYIW NOCNEefOBaTeNbHbIX WH-
TepdeicoB MmeloT BCTPoeHHble Bydepbl FIFO, npuyem ans npu-
€Ma 1 Nepefaymn UCosb3yloTCs OTAENbHbIE Bydepb.

B cooTBeTCTBMM C COBPEMEHHBbIMK TPEOOBaHUAMM K MpO-
MBILLIEHHBIM KOHTpON/Epam, B Mukpocxemax cepun FM3 uc-
Mob30BaHbI aNnapaTHbe CPEeACTBA, MOBLILIAILME HALEXHOCTb
pabotbl. Hanpumep, B Cnyyae 0TKasa BHELUHEro reHeparopa
WKW KBapua, TaKTMpOBaHUE ffpa NepeksloyaeTcs Ha BCTPO-
eHHblii RC-reHepatop. [IByXypoBHeBasi cxemMa HabniofeHus 3a
YPOBHEM MUTAIOLLErO HANPSXEHUS MPU CHUXEHUN HANPSXEHUS
[0 NepBoro nopora BbipabaTbiBaeT COOTBETCTBYIOLIEE MPEPbI-
BaHWe, a NpW JasbHeiileM MOHWXEeHUM A0 BTOPOro nopora
dbopmmpyeT curHan nepesanycka. Ecnv KoHTponnep ynpasnsiet
paboToit TpexcdasHoro Motopa, To Tpu moayns AL ¢ Heobxo-
JMMOIA 4acTOTON M3MEPSIIOT BEJIMYMHY TOKA B KaXaoM ¢a3HOM
NPOBOAE, W NPW NPEBLILIEHAN 33[aHHOMO YPOBHS 3ALLUUTHBIA
MOZAyNb 6NIOKMPYET BbIXOAHbIE KAackafbl, NPEAOTBPALLAs BbIXOL,
13 CTPOS MOLLHbIX CUNIOBbIX TPAH3WUCTOPOB M 0OMOTKM MOTOpA.
Kpome Toro, B npouecce LWTaTHOro ynpasneHns MOTOPOM MHO-
rodyHKUMOHANBHBIA TaiiMep, BblpabaTbiBaIOWMIA TpexdasHbli
LUNM-curHan gns nepekioyeHns MOLLHBIX BbIXOAHbIX TPAH3NUC-
TOPOB, ABTOMATMYECKM 100aBNSIET B KaX /bl NEpros, BbIXOAHO-




ro CUrHana 3almTHble BpeMeHHbIe MHTepBasbl (automatic dead-
time insertion), npefoTBpaLLaloLLmMe NpOTEKaHE CKBO3HBIX TO-
KOB Yepe3 CUNOBbIE KOMMOHEHTbI CXEMDbI.

JIns MOBLILIEHNS HAAEXHOCTW PaboThl COOCTBEHHO KOHTPON-
nepa MCnonb3yloTcs MOMyNb reHepaTtopa KOHTPONbHON CyMMbl
(CRC), momynb npoBepkyu NpaBUNLHOCTM YTEHWUS JaHHbIX U3
¢dnew-namatu (ECC) n mopoynb 3awwmtsl namatn SRAM 0T HecaH-
KLMOHMPOBaHHON mopudmkaumm copepxumoro (MPU). Takxe,
yT0Obl CHM3WTbL BEPOSITHOCTb (DOPMUPOBAHMS NIOXHOIO CHrHana
Ha BbIBOME KOHTPONNEPA, NMPUMEHSIOT HE3ABUCHMbIE PETUCTPBI,
KOTOpbIE OTBEYAIOT 33 YCTAHOBKY BbIXOIHOrO YPOBHS U 33 YTEHMe
BXOHOMO CMrHana Ha JaHHOM BbIBOAE.

CrpykTypHas cxema koHTponnepos MBIBFxOxN copepxut Bce
BbILLIENEPEYMCIEHHbIE MOAYNN (pKC.6).

MporpamMmHble cpepcTBa pa3paboTku. [pakTnyecku
O[IHOBPEMEHHO C 0ObSIBNIEHUEM O Havane NpPoU3BOACTBA HOBOMO
MUKPOKOHTpON/AEepa ObiMM aHOHCMPOBAHLI CPeACTBa Ans Npo-
rpaMMMpoBaHKs 3TOr0 KoHTponnepa. [na cemeiictea FM3 ceou
MporpaMMHbIe MakeTbl BbIMYCTUA PAL KOMNaHWA B AnoHum u Es-
pone.

Lsenckas komnanus |AR npegnaraer NOAHOPYHKLMOHAMb-
HbliA MPOrpaMMHO-annaparHbIi KOMINEKC, COCTOSLLMIA U3 cpeabl
pa3pabotk EWARM, cOBCTBEHHOrO KOMNMASITOPA W HECKOMBbKUX
TMNOB 3MYNATOPOB (COOCTBEHHBI amynatop J-Link, amynsTop,
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noaaepxmBaioLLmii paboty ¢ npubopamu TpeTbux dupm AnbylICE,
ARM RealView ICE, Macraigor Wiggler u apyrue amynstopbl Ha
0ase untepdeiica RDI JTAG).

Hemeukas komnaHus Keil BoinyckaeT cpeny pa3paboTku
uVision4 (MDK-ARM), nopfepXusaiowLyto KOMNMASTOPbLI kKOMMa-
Hum ARM, a Takxe GNU- n EABI-coBMeCTUMbIE.

Mono6Hble cpencTsa pa3paboTkv 1 OTNaAKM Nporpamm npes-
naraiot anoHckue komnanum Yokogawa Digital Computer n Sophia
Systems.

Takxe oxupgaetcs Bbixof 6ecniatHoi cpeabl pa3padoTku Ha
6a3e GNU/Eclipse.

CraptoBbie HaGopbl. Komnanum IAR u Keil paspabarbi-
BalOT CTapTOBbIE HAOOPbI ANS PaboThbl ¢ MUKPOKOHTPOIEpaMU
FR3. Ha nnate komnaHum IAR GyayT ycTaHOBNEHbI TPK pasbemMa
USB, pasbembl RS-323C, CAN, JTAG, ayanopasbembl, pasbem
SD-card, a Takxe MOHOXPOMHbIA XK-UHAMKaTop 1 Lenu ynpas-
nenust 6ecLLETOYHBIM MOTOPOM MOCTOSIHHOMO TOKA.

Mnata komnanumn Keil Gynet 6onee NpocToi, Ha Heill NOMMMO
MWKPOKOHTPOAIEpa pasMecTsTcs Aga pasbema USB, wwecTsb cee-
TOAMOAOB, NATb KHOMOK 1 MOTEHLMOMETP.

NCTOYHUKH

http://www.fujitsu.com/emea/services/microelectronics/
http://www.ineltek.com/ru/index.php
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