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epssIlt xocT-koHTpoaep USB VNC1
xommanus FIDI BeimycTuna Ha peIHOK
B 2006 rogy. OcHOBHOI1 Hpeell IpK pas-
pabotke cemericra Vinculum 6bira 3agaga mpe-
TOCTABUTH IPOCTOE PEIIeHNe s PEealn3ann
xocT-KoHTposutepa USB. MOXHO CUHTATh, UTO
xommnanus FTDI ¢ 3Toit 3amadeit CipaBuiacs.
Xocr-xourposnep VNCI cran pemenuem,
KOTOPOE II03BOJIIIO HHTETPHPOBATD IOMAEPIK-
Ky USB-xocTa BO BCTpauBaeMble IIPHIIOKEHNU,
peann3oBaHHbIe HA 6ase 8- 1 16-PaspsAaHBIX KOH-
tposepos. Vinculum I mpencrasinser co6oit ro-
TOBOE aMIAPATHO-IIPOTPAMMHOE PeleHHe C BO3-
MOYKHOCTBIO BBIOOPA HCIIOMHSEMOI IPOTPAMMEIL,

pybpuka

Vinculum Il —
HOBbIM XxocT-KoHTponnep USB ot FTDI

B mapte 2010 ropa komnaHusa FTDI aHOHCHpoOBana HOBbI XOCT-KOHTpoOnnep
USB cemeiictBa Vinculum — VNC2. OH opneHTHpOBaH Ha HCNOJIb30BaHHE
BO BCTPaMBaeMbIX NPUNOXEHHUAX, rae Tpebyercsa pyHKkunoHan USB-xocrTa,
Hanpumep ans padotbl ¢ USB dnaw-guckamu. Pecypcos VNC2 BnonHe gocra-
TOUYHO, UTOObI UrpaTh POJIb LEHTPANIBHOIrO NPOLECCOPA B HEGONbLIKUX K HeTpe-
6oBaTenbHbIX K pecypcam npunoxeHusx. Ecau nepebiii kontponnep VNC1 ce-
meiictea Vinculum mor pabotath T0/1bKO NOA yNpaBaeHUeM BHEIWWHEro npouec-
copa, B YaCTHOCTH, U3-3a OTCYTCTBHA CPEACTB pa3paboTKH U OrpaHHYEHHOCTH
ero BHyTpeHHHUX pecypcoB, To VNC2 npusBaH ucnpaBuTb 3TH HEAOCTaTKH.
HemanoBa>kHO W T0, 4TO NpH BCEX PaCLUMPEHHBIX BO3MOXKHOCTSAX HOBOIO XOCT-
koHTponsiepa VNC2 ero ctrouMocCTb CyleCTBEHHO HUXKE N0 CPAaBHEHHUIO C npej-
wecTBeHHUKOM. [IpegnaraeM NO3HAKOMUTBLCA C KPAaTKUM 0630pOM BO3IMOXK-
HocTel KoHTpoanepa Vinculum Il u ero ocHoBHbIMU oTAHuMaMK oT VNC1.

KOTOPad U OIPENESeT TEKYIIHe cbyHKLU/IOHaJIk
HBIe BO3MOKHOCTH. Ha MOMEHT cBOEro BEIXOZA
3TOT KOHTPOJLIEP OB YHUKATBHBIM PeLIeHHEM,
KOTOPOE JaBAJIO BO3MOKHOCTD PeaTH3aIuH XOCT~
koHTpomIepa USB ¢ OTHOCHTENBHO MAJIBIMU TPY-
J03aTPaTaMH, IMEHHO 3a CIeT TOTOBBIX IIPOTPAMM.
VNC1 yairie BCero UCIoIb3yeTcst sl OPraHu3a-
mun USB-untepdeiica B mpubope aust paboTh
¢ USB haamu-guckamu. Ha faHHBIN MOMEHT 3TO
OCHOBHas 06JIACTH €I0 MPUMEHEHHUS, B TOM YHCTIe
u B poccuiickux paspaborkax. Ceropmst VinculumT
HMEET TPU OCHOBHBIX HEJIOCTATKA: BBICOKYIO CTOH-
MOCTb, OTCYTCTBHE BO3MOYKHOCTH IPOrPAMMHIPO-
BAHIIA U OTPAHITIEHHOCTD AIHAPATHBIX PECYPCOB.

Kommnanust FTDI, moHuMast 3Tu mpo6aemst,
BHECJIa PSITL CYITIeCTBEHHBIX H3MEHEHUII B IIPOIIecC
IIPOHM3BOTCTBA HOBOTO XOCT-KOHTpo/LIepa VNC2,
9TO HO3BOHIIO CYI[EeCTBEHHO CHHU3UTD IICHBI
Ha Hero. BbIna KapAMHAIBHO IepepaboTaHa
anmmapaTHas 9acTh IPOIECCopa IO CPABHEHMIO
¢ VNCI 1 paspab0oTaH KOMIIIEKC MPOrPaMMHBIX
cpencrs Development Tool Chain Suite.

Xocr-konTposnep Vinculum II mpencrasnger
coboif cucTeMy Ha KPUCTAILIE, BKIKOYAIOUTYIO
B ceOs1: 16-paspsmHOe MPOLECCOPHOE PO, BBI-
MOJNHEHHOe 1o [apBapACKOl apXUTEKType; ABa
6moxa USB, KOTOpBIe MOTYT BEIIONHATH (DYHK-
1un epudepUHOTO yCTPONCTBA MM XOCT-
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Puc. 1. OcHoBHble y3/bl kKoHTposnepa Vinculum Il

Puc. 2. OcHoBHble Y3/l KoHTponnepa Vinculum |
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KOHTpOJIIepa; Habop nHTepdeiiCHEIX MOLYIeH
(UART, 2xSPI slave, SPI master, mapasienbHblil
8-paspsipnstit FIFO, MM, oTnanouHblil HHTEP-
cheric); MyIbTUILIEKCOP, IPeIHA3HAIEHHDII /s
KOMMYTAIINH BHYTPEHHHX 0JI0KOB KOHTPOJLIEPA
1 BHCIIHUX BBIBOJIOB; 4 KaHaa l'IpHMOl'O }IOCTY’
na k mamsiti (DMA); duamr-naMsars pasmepoM
256 xbaitt u 16 x6ant O3Y. Ha puc. 1 u 2 gus
CpaBHeHI/Iﬂ l'[pHBe}IeHbI 6HOK’CX€MI>I XOCT-
koHTpo/tepoB VNC2 n VNCI1. MukpocxeMsl
cepun Vinculum II gocrynuer B kopmycax LQFP
u QFN ¢ KOJH4eCTBOM BBIBOJOB [JIs KasKIOTO
Tuna 32, 48 u 64.

KonTponneps B 48-BBIBOTHEIX KOPIycCax
HOBBIBOZHO coBMecTHMBI ¢ VNCI, npu stom
He HOTpe6yeTcss BHOCHTD KapANHAIbHBIE H3Me-
HeHUS B TU3AMH ILIAThL. Bce H3MEeHeHNs KacaioT-
51 TOJIBKO TTACCHBHBIX 31eMeHTOB. HyxHO Oymer
3aMEHHTH YaCTh 3JIeMEHTOB OHOTO HOMUHA-
J1a Ha IPYroi i yOpaTh HECKOIBKO 31eMEHTOB
€ 3aMEHOM X NePEMBIYKAMH HIITH PE3UCTOPAMHU
C HYJ'ICBLIM COHpOTI/IBJ'IeHHEM.

Tax e, Kak 1 ee MpeLIeCTBEHHUIIA, HOBAs
mukpocxema VNC2 comepsxut asa USB-uHTep-
eiica, KOTOpBIE MOTYT OBITH CKOHPHUTYPHPO-
BAHBI /151 BBIIOMHEHUsS (QYHKIUI XOCTA MK
nepudepuitHoro ycrpoicrsa. MuTepderice
coBMecTuMbl co cnenudukanuamu USB 1.1
u USB 2.0, nogmepKuBaioT fBa peXuMa Iepe-
Ja4H: HU3KOCKOPOCTHOH (1,5 M6urt/c) u moano-
cxopoctHoit (12 M6ut/c). USB-unrepderice
kouTposepa Vinculum II nonmeprxusator Bce
THIIBI IIepefiadll, ONpefeseHHbIe CrenuuKa-
mueit USB: Interrupt (o6ecmednBaer mepuonn-
YECKHH OIPOC YCTPOMCTB HA IPEAMET HATHIUA
TAHHBIX JJIs IIepeJad, Jallle BCETO UCIIONb3YeT-
cs B HID-ycrporicrsax); Bulk (mepemasa 60ms-
mux 6JI0KOB HAHHBIX ¢ IPOBEPKOI I[ETIOCTHO-
cru maHHBIX); [sochronus (mepemaua maHHBIX,
1715 KOTOPBIX TPeOyeTcs IOCTOSHHAS CKOPOCTh
ofmena); Control (ncmosmb3yercst A mepenadn
CITy>KeOHBIX TAHHBIX).

[TpousBoguTenb OTKa3axCsa OT IPUMEHE-
HHS BBICOKOCKOPOCTHOTO PEKUMA Tepefadn
(480 M6ut/C) B menax COXpaHEHUS HU3KOTO
9HEProNoOTpPedIeHHs] HOBOTO XOCT-KOHTPOJLIEpa.

Io 3011 3%e IpHnHe KoHTpomIep VNC2 mo-
JIY<III {Ba HOTIOIHUTEIBHBIX PEKUMA SHEProche-
PpeKeHHUs B OT/MIHE OT MUKpocxemsl Vinculum [
OH MOsKeT pafOTaTh B YETHIPEX PEKUMAX: OCHOB-
HOU pesxuM Ha gactore 48 ML ¢ motpebieHrem
25 MA (ananoruano VNCI); B2 HOBBIX PeKH-
Ma ¢ IOHIKEHHBIM MOTpebIeHHeM ¢ paboanMu
vacroramu 24 MIg ¢ norpebnernem fo 14 MA
u 12 MI't ¢ motpeGierneM 8 MA; peskuM OXKufa-
Hus (standby) ¢ morpeGennem mopsmxa 150 MKA
(VNC1 — 2 MA). ITpu paboTe TONBKO Omeparu-
OHHOI CHCTEMBI 3HEPTOIOTpeOIeHne AT BCEX
PEKUMOB MOXKET CHIKAaThcA Ha 30-50%. M3 pe-
JKHUMaA OKUOAHHS MI’IKPOCXEM& BBIXOOHUT HPI/I Ha-
JIMYMH H3MEHeHHs CHTHANIA Ha CIeRYIOIINX BbI-
BOmax: Ha moOoM u3 USB-untepdeiicos; Ha 1u-
uun Chip Select ogHoro u3 fByx HHTEpdEiICOB
SPI slave; Ha nunuu Ring nnrepcderica UART.

B HOBOM XOCT-KOHTpOJIIepe mpuMeHeHa 60-
see ruOKas CXeMa Ha3HAYEHHUS BBIBOJOB, 9€M
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Puc. 3. YTunuta anst KOHMrypaLi BbIBOLOB MAKPOCXEMbI

B Vinculum I. Ona ocHOBaHa Ha 6a3e MyIbTH-
IIEKCOPA, KOTOPBIH TT03BOJAET HOAKIIOYATH
BHYTPEHHIOIO ITepudepHIo MpoIeccopa K BHEI-
HEM BBIBOTAM. B cTapoM mporeccope Ha BHeIII-
HIIE BBIBOZBI MOJKHO OBITO CKOMMYTHPOBATD
TOJIBKO OBUH HHTEPGEIC U3 TPEX BO3MOXKHBIX.
MynpTHIIEKCOP HOBOTO ITPOLIECCOPA TO3BOISIET
OHOBPEMEHHO HONKIIOYATh HECKOIBKO HHTEP-
(beitcHbIX 6I0KOB, B 3aBUCHMOCTH OT YHCJIA BbI-
BOJOB BEIOPAHHOTO KOpIyca. [JOMOMHUTENBHO
KK/IbIi1 BHYTPEHHHI CHTHA MOXKET OBITh OHO-
BPEMEHHO CKOMMYTHPOBaH 6osiee 4eM Ha OTHH
BHCIITHUY BBIBOJ, ]VII/IKPOC)(eMI)I. TaKaf[ BO3MOXK-
HOCTb MOKeT OBITh HCIIONB30BAHA, HALIPHMED,
TIPH OTIATKe A5 KOHTPOJIA TIePeaBaeMbIX JaH-
HbIX. [IJIsT yIPOIeHnst KOH(DHUTYPAIINE BHIBO-
JIOB B COCTaB CPeJIbl Pa3pabOTKM BXOTUT YTUIH-
ta [/O MUX Configuration Utility (puc. 3). C ee
HOMOIIBI0 MOKHO HA3HAYUTH BBIBOZAM TPeOye-
MBIt QYHKIHOHAI U ¢HOPMEPOBATH KOf, KOTO-
PBIIT BKIIOYAeTCs B mpoekT. Kpome nnrepeiic-
HBIX 331a9 BBIBOJbIL MI/IKI)OCxeMI)I MOFyT I/II‘paTb
POJIb THHMUI BBOAA/BBIBOAA OOIIETO HASHAICHHS
IOl yIIPaBJIeHHEM IeHTPAIBHOTO IIPOIeCcCopa.
B yxazanHOM pexiMe BHIBOIBI MOTYT CIIYKATh
BXOZIOM HJIH BBIXOZIOM, & TakKe (POPMHEPOBATH
npepsiBanue 10 GpoHTY (110 mepenHeMY, 3aHe-
My W 10 JiI00OMY U3 HHX) WIIH YPOBHIO (HH3-
KOMY HJIH BHICOKOMY).

Cepbesuble uamenenns y VNC2 Gbinu BHece-
HBI B peanusaaruio nurepdeiica SPI, npunmun
(byHKIOHIPOBAHUS KOTOPOTO B KOHTPOJLIE-
pe VNCI BrI3bIBaI MHOKECTBO HApEeKAHUIT 13-
3a creruduUIeckoro TpoToKona ooMena. B kon-
tpomtepe VNC2 konmaecrso untepdericos SPI
YBETIMIEHO [0 TPEX, B H3 HUX PabOTaloT B pe-
xuMe slave, Tpetuit — B pexxume master. SPI
slave MoryT paboTaTh B IATH PeSKUMAX: HOIHO-
IOyIUIEKCHBIMH, MOMYAYTIIeKCHBIN 4-TPOBONHBI,
HONYAYyHNJEKCHBH 3-TPOBOAHBIN, PEXUM
“unmanaged” u peKUM, COBMECTHMBII C HC-
10ab3yeMBIM B KOHTposIepe VNCI. B pexu-
Me “unmanaged”, B OTIHYHE OT OCTANBHBIX,
YIpaBJIeHHE Hepefaiesi OCyIIeCTBISeTCS TONb-

KO HA aIlIIapaTHOM YPOBHeE, HCIIONb3YS THHUH
“ss” m “clk”.

SPI master nonmepsKuBacT Crepyoue GpyHK-
I[UH: TOTHOTYIIIEKCHBI U IIOTYAYIIeKCHBII
PEKHMBI ePeIadi; CHHXPOHHYIO IIepelaty TaH-
HBIX; TAKTOBBIA CHTHAJI ¢ HPOTPAMMHAPYEMBIMHI
YaCTOTOH, MOAAPHOCTHIO 1 asori; onuH cur-
HaJI (§S) IS YIIPABIIeHHUs BETOMBIM; IIOTIEPIKKA
SD-KapT; IOAEPKKA IPOTOKOIA MEKPOCXEMBL
aynuoxopexa VLSI V§1033.

[TapannenbHeni naTepdEIIC, B CBOIO OYepens,
GBI ZOTIONHEH HOBBIM PEKMMOM PabOTh —
CHHXPOHHBIM. B OTIMY1E OT aCHHXPOHHOTO pe-
JKIMA, KOTODPBIH OCTAJICS aHATTOTHYHBIM HCIIONb-
3yemoMmy B VNCI, CHHXPOHHBIII PeKHM HMeeT
ABA NONMOJIHATCIbHBIX CUTHAIA — TAKTOBBIH
u OE (output enable). [To npunmuny ¢yHxImo-
HHUPOBAHMS OH AHAJIOTHYeH CHHXPOHHOMY PeKH-
My paboTst Mukpocxemst FT2232H, onncanHomy
B craTbe [2]. CHHXPOHHBII PEKUM HETOCTYIIeH
TSI MEKPOCXeM B 32-BBIBOTHBIX KOPITYCaX.

[TporpaMMHEpOBaHHEEe HOBOTO KOHTPOJLIEPA,
10 YMOJTYAaHHUIO, OCYIIeCTBIAETCS 10 OZHO-
IPOBOZHOMY OTIafOYHOMY nHTepdeicy
(debug interface). C ero sxe mOMOIIBIO OCYIIIECT-
BIIIETCS OT/IANKA IPHIOKEHHI.

B03MOKHOCTD peanusanuu COGCTBEHHO-
To nporpaMMﬁoro OGGCHC'—IE‘HI/IH ABIACTCA
IPUHIUNHANEHEIM OTIHYHEM HOBOTO XOCT-
xouTposutepa Vinculum II ot cBoero mpepure-
CTBEHHHUKA. JIJI STHX IIeJIeil MPOH3BOSHUTEIEM
Pa3pabOTaHbI CIELHATH3HPOBAHHbIE IPOTPAMM-
HbIe CPEJICTBA, KOTOPbIe BIIIOYAIOT B Ce0sI Cpemy
paspabotkn Vinculum IT IDE u onepannoHHyio
CHCTEMY PeasIbHOrO BPEMEHH, APAiBEPhI U LPH-
MepBI TOTOBBIX NPHIOyKeHuit. [IporpammHoe oe-
cregenue (Firmware) MosxeT OBITh IPEICTABICHO
B BUJIE TPEXYPOBHEBON MOJEIN — APAiBEPOB,
VOS (Vinculum Operation System) — omnepa-
I[OHHO CHCTEMbI PEaTbHOTO BPEMEHH U IPH-
NOXKeHHUst monp3oBarens (puc. 4). Jpaiisepsr
obeceanBaroT HHTEPGEIC IOIB30BATENBLCKOTO
IPHIOKEHNUS C AIMAPATHBIME PECYyPCaMH XOCT-
KOHTPOJUIEPA. AIIAPATHbIE IPANBEPHI HPELO-
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Puc. 4. CtpykTypa Mogenn nporpammHoro obecnedenus Vinculum Il

CTABJIAIOT JOCTYI K PeCypcaM KOHTPOJLIEPA IO~
cpencTBoM API-yHKIHIT; OHE MOCTABAAIOTCS
HPOM3BOAUTENIEM B 3aKPHITOM BHe. [paiiBepsl
BEPXHETO YPOBHS BBIMOMHSIIOT CHEI[HATH3UPO-
BaHHbIe QyHKIHMH, HapuMep padoTy ¢ aitioBoi
cucremoit. OHE He UMEIOT IIPSIMOTO HOCTYIIA K all-
HApaTHBIM pecypcaM. B momosHenye K gpatiBepam
BerHeFO YPOBHH, Hpe}IOCTaBHHeMLIM HpOI’ISBO’
IuTesneM, MOTYT GBITh Pean30BaHbI COOCTBEHHBIE
IpaiiBepsl, KOTOPbIe MOTYT ObITH HAICTPOMKOM
K CYH.IeCTBYIOH_II/IIVI HJIN BBINIOJIHATH CO6CTB€H’
Hble YHUKaIbHbIe (hyHKImn. [T01p30BaTENBCKIE
IpaliBephI TaK JKe He MOTYT HEIIOCPEICTBEHHO 00~
PALATHCA K ANIAPATHBIM PeCypPCaM KOHTPOJLIE-
pa. IpaitBeps! U pazpabaTeIBaeMOE IPHUIOKEHUE
PabOTAOT IO YIIPABIIEHHEM OLIEPALMOHHOM CH-
crembl VOS, KOTOpast 00ecrienBaeT yIpaBIcHIe
H JOCTYII K IpaitBepaM, 0OpabOTKy IPephIBAHMIL,
IJIAHUPOBKY U CHHXPOHH3AI[HIO BBILIOIHAEMBIX
3aa4 Ha IPHOPUTETHON OCHOBE.

Cpena paspaborku Vinculum ITIDE npencras-
nsteT co00i CTAHTAPTHYIO 060IOUKY [JIST Pas-
paboTKy 1 OTHAnKU NpunoKeHuss. OCHOBHBIM
I/IHCprMCHTOM HpOFpaMl\II/IPOBaHHH SABIIACTCA
136K C, C BO3MOXXHOCTBIO BCTABOK Ha aCCeM-
6nepe. Kommunsarop VinC cosmectum ¢ ANSI C
C HeKOTOpI)IMI/I MO]II/I(i)I/IKaI_[I/IHMI/I IJId OIITUMH-
sanuu paboTs! ¢ namsTho. VinC He noamepxu-
BAeT OIEPAIlMH C IJIABAIOIIEN TOYKOM, MACCHBBI
NePEMEHHON IJIMHBI M [IEPENATy CTPYKTYD WA
00BbeIMHEHNI B KAUECTBE [IaPAMETPOB ([IOJKHBI
HCIONB30BaThCs yKasarenu). Vinculum II IDE

Puc. 6. MezoHuHHbIM Mogyb V2-Eval-Ext

[03BOJISIET OTAAKKBATE IPUIOMKEHHS, UCTIONb-
3ys TOYKH OCTaHOBA, MIOIIATOBOE BHIIOHEHHE
HpOFpaMMbI, BO3MOXHOCTh UBMCHCHU A 3HAYC-
HUS [IePEMEHHBIX B PEKUME OTIAMKH MM OCTa-
HOBA IIPOTPAMMBL.

AnmapaTHble CPefCTBA OTIANKH BIIIOYAIOT
B ce0s1 Bce HEOOXOMUMBIE KOMITOHEHTBI, KOTOPbIE
GYLYT [OJIE3HBI [IPH [IEPBOM 3HAKOMCTBE C XOCT-

KOHTPOJIJIEPOM JJISI TECTHPOBAHUS €T0 BO3MOXK-~
HOCTeI i MaKeTHPOBaHus. Ba30Bblit HaAGOP cOCTO-
Ut U3 oTIagouHoil wiarel V2-Eval (puc. 5) u Ha-
60pa Me3oHHHHBIX MomyJtelt V2-Eval-Ext (puc. 6).
Mopnynu moCTaBASIOTCS OTACABHO OT IIATHI
V2-Eval B tpex monucduranusx: V2-Eval-Ext32
(Ha MOZyJIe YCTAHOBIEHA MUKPOCXeMa B 32-BbI-
BogHOM Kopmyce), V2-Eval-Ext48 (48-BbIBomHBII
xopmyc) u V2-Eval-Ext64 (64-BbIBOLHBII KOP-
myc). OHE, He3aBUCHMO OT KOJIMYIeCTBA BBIBO-
IOB YCTAHOBJIEHHOTO KOHTPOJIIEPA, BBIMOIHE-
HBI B OHOM THIIOPAa3Mepe U yCTAHABIUBAIOTCS
B Pa3beMBbI, PaCIIONOKeHHBIe B eHTpe V2-Eval.

OrnagodHas IIaTa COTEPIKUT BCe HEOOXOmM-
MBbIC KOMIIOHCHTHI I TeCTI/IpOBaHI/IH n HPO’
rpaMMupoBaHus KoHTposaepa Vinculum II.
Coenunenue V2-Eval ¢ koMnbioTepoM 1 cpe-
IOt pazpaboTKU 00eCIeINBACTCS ¢ ITOMOIIBIO
4-xananpHOro Mocra FT4232H. 4 xanana mu-
KpocxeMsl 0b6ecneunBaioT ¢Bs3b [1K u VNC2
no uatepdeiicy UART, peanusyoT oTragod-
HBIIT HHTEPGEiC, BOBMOKHOCTH KOHTPOJIS IIe-
pemaBaemoit uadopmanuu 1o UART u Hexo-
Topsele Apyrue Qynkuun. COBMECTHO ¢ MOLY-
asmu V2-Eval-Ext ornagounsiit #Ha6op V2-Eval
COTepKUT BCe Heo6XomuMoe NIt GBICTPOTO
crapra. Momymu V2-Eval-Ext B mepsyo oguepens
IpeIHA3HAYEHBI s PaOOTHL ¢ OTIALOTHOMN
IUIATOI, II0O9TOMY YaCcTh KOMIIOHEHTOB, He06-
XOIHMBIX s paboTsl mpoueccopa Vinculum II,
YCTAHOBIIEHA HA OTNAA04HOM MIare V2-Eval.

Mogynu V2DIP1-xx (puc. 7) u V2DIP2-xx
(pHc. 8) BLINOMHEHE! B cragaptHoM mis FTDI
dopmare DIP, “xx” 0603HaYaeT KONUIECTBO
BBIBOJIOB MUKPOCX€EMBI, YCTAHOBJIEHHOM HA JaH-
HoM Moxyne. OHH He TPeGYIOT MOMOTHHUTENb-
HBIX BHEIITHIX KOMIIOHEHTOB IJIsI CBO€I PaOOTEL.
Ormrane momynett V2DIP1 u V2DIP2 zaxmoua-
ercs B KomyecTse USB-pa3peMoB, yCTaHOBIIEH-
HbIX Ha HEX. Momymu V2DIP1-xx 060pynoBaHb
OmHHUM pazbeMoM Tuma A, V2DIP2-xx — caBo-
enHbIM USB-paspemoM tuma A. Ha Bce Mozy-
a1 V2DIP Tarke yCTaHOBIIEH pa3beM Ui IPO-
I‘paMMI/IPOBa.HI/IH H OTJIAKH.

[lng mporpaMMHEpPOBaHUS M OTNAZKH XOCT-
xouTpostepa Vinculum II mpennaraercs cie-
I[UANBHBIN OTIAT0IHbIH Moy as VNC2 debug
module (puc. 9). On obecneunBaeT TPOTOKOI
B3AMOJIEHCTBHSA CPebl IPOSKTHPOBAHYSA 1 KOH-
tposzepa VNC2, a TaxoKe MO3BOJIAET YIPABIATh
soiBogamu PROG u RESET (tpebyercs s aktu-
BALIMH PeKUMA IIPOrPAMMHIPOBAHIS).

Puc. 7. Mogynb V2DIP1-32

Puc. 8. Mopynb V2DIP2-64
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Puc. 9. Otnagounbiii Mogynb VNC2 debug module

ITporpamMMupyemsIit XocT-KoHTpotep VNC2
ABJIAETCSA HOBBIM 3TanoM s kommanuu FIDI,
IO 3TOTO JHS NPEJIAraBIleil CBOMM KIHCHTAM
TOJBKO TOTOBBIE PEHICHUA B BUIE AlIIIAPATHBIX

py6puka

MoctoB. Vinculum II He peTeHzayeT Ha HCIONB-
30BAHHUE B IIPUIOKECHUAX, TAEC MOTYT Tp€6OBaTI>‘
o1 60IBIIIHE CKOPOCTH Hepefad AaHHbIX 10 USB
e GOMBIIIAs TPOU3BOMUTENBHOCTH POLIECCOPa.
113 BO3MOKHBIX KOHKYPEHTOB 3TOTO KOHTPOJIIE-
pa MOXXHO Ha3BaTh MUKpocxeMbl PIC24F] xom-
manun Microchip. ITo HEKOTOPBIM TeXHUIECKUM
XAPAKTEPUCTHKAM OHU ITPEBOCXOAAT MHKPOCXe-
my FTD], no no niene FT'DI Berurpeisaer. Kpome
TOrO, Ipu peanu3aiu USB-X0cTa CyIIecTBEHHYIO
posb UrpaeT HporpaMMHas peanusamus USB-
ppaiieepos. Komnanus FIDI cneruanusupyercs
Ha pazpaboTke MuKpocxeM 1yis1 USB-nprnoykennit
¢ MOMEHTA OIly OIHKOBAH U IePBOIt crerudu-
xaruu Ha muHy USB. OmmbIT, HAKOIIEHHBLY IpU
paspabotre KoHTposiepa Vinculum I u composo-
JKIEHHH Pa3pabOTOK Ha ero 6a3e, MOCTYKIII ce-
PBE3HOH OCHOBOM I HOBOTO XOCT-KOHTPOJIIEPA
USB 1 mporpaMMHOT0 00eCIedeH s A7 Hero.

KOMMNOHEHTbI 27

INepBrie cepuitHble MOCTABKH HOBBIX MUKPOCXEM
U OTJIAZOYHBIX Monyneﬁ OXKHIOAITCA B Poccun
B IV xBaprazne. [JOKyMeHTAINA 1 IPOTPAMMHOE
obecnedeHne HAXOTATCS B CBOOOTHOM TOCTYTIe
Ha 0(DHITHATBHOM CAifTe IPOU3BONHUTEIA.

Vinculum II 6yner nHTEpeceH MHOTHM pas-
paboTunKaM BCTpanBaeMbIX IPUIOXKEHHUIT, 6a-
SHPYIOIINXCA HA HeAOPOTUX 8- 1 16-paspamHbIX
KOHTpOsIepax. Ero pyHKImOHaIbHbIE BOSMOX-
HOCTH IO3BOJIIOT HCIOIB30BATh €r0 B KAYeCTBe
comporieccopa s peanusanun USB-xocta unn
B Ka4eCTBe OCHOBHOTO IIPOIIECCOpa.
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