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PaTKO HAIIOMHUM OCHOBHBIE XapaKTepH-
CTHKH XOCT-KOHTpoJTepa Vinculum II.
OH mpepncTaBiseT coboil cucTeMy

Ha KpUCTaJlle, BKIIOYAIOMIYIO B cebst: 16-pas-

pSAIHOE IPOLECCOPHOE SO, BBIIIOJHEHHOE

1o [apBapackoit apxuTeKType; aBa 6;oxa USB,

KOTOpBIe MOTYT BBIIOIHSITH PyHKIHHU Hepude-

PUIAHOIO YCTPOMCTBA MK XOCT-KOHTPOJIIEPA;

Habop unrepdeiicupix Momynett (UART, 2xSPI

slave, SPI master, mapasienbHbIil 8-paspsin-

uetit FIFO, IINM, ornanousslit uaTepdeiic);

MYJIBTUILIEKCOP, TIPeIHa3HAYeHHBIH /I KOM-

MYTAI[dH BHYTPEHHHUX GJIOKOB KOHTpPOJLIEpa

U BHEIITHUX BBIBOJIOB; 4 KaHAJIa IIPSIMOTO JOCTY-

ma k mamsata (DMA); dsin-naMsars pasmepom

256 k6aiit u 16 k6aiir O3Y. Ha puc. 1 usobpaske-

HBI OCHOBHBIE Y3JIbI XOCT-KOHTposIepa VNC2.

Muxkpocxemst cepur Vinculum II noctynust

B koprycax LQFP u QFN ¢ konnuecTBOM BBI-

BOJIOB JUIs Ka)KI0ro Tuna 32, 48 u 64.
KonTtposutepsl B 48-BBIBOJHBIX KOPIycax

NoBBIBOJHO coBMecTuMBI ¢ VNCI, npu aTom

He HOTpeOyeTcsi BHOCUTD KapAUHAIbHbIE H3Me-

HeHUs B IU3aIH IUIATHL.

Tax ke, KaK U IpejlIecCTBeHHUIIA, HOBas
mukpocxema VNC2 copepxut fa USB-unTep-
eiica, koTopble MOTYT OBITH CKOHGUTYPHPO-
BaHBI 751 BBIIONHEHUs (PYHKIUI XOCTa WK
nepudepuitHoro ycrpoiicrsa. Murepdericer
coBMecTuMBI co crnenudukanusamu USB 1.1
u USB 2.0, nopjep>XuBaioT IBa pexumMa mepe-
Javd: HU3KOCKOpocTHO (1,5 M6urt/c) 1 momnHo-
ckopoctHoit (12 M6ut/c). Crout 0T™METHTb, YTO
USB-unrepdeiicsl kouTpostepa Vinculum II
MOZIIEP KUBAIOT BCE THIIBI IIepefiadH, OIpesie-
nenHble crierudukanmeit USB:

e Interrupt (obecmednBaeT MePUOTUIECKUIL
OIIPOC YCTPOICTB Ha IIpeMeT HaJTU4us aH-
HBIX JIJIs1 IIepeJIadH, Jalrie BCEro UCIIOb3YeTCst
B HID-ycrpoiicTBax).

e Bulk (mepenada 6obinux 6JI0KOB TaHHBIX
C IIPOBEPKO [IeIOCTHOCTH JAHHBIX).

e Isochronus (mepemava JaHHBIX, IJIst KOTOPBIX
TpebyeTcst IIOCTOSHHAs CKOPOCTh OOMeHa).

o Control (ucmoab3yeTcs s Iepefadu CIy-
JKeOHBIX TaHHBIX).
bosee meranbHOe cpaBHEHHE XOCT-KOHTPOJI-

nepos Vinculum u Vinculum II npusegero

B cTaThe [1].

pybpvKka

Vinculum Il — c yero Hauatb?
Pabota c noptamu BBOAa/BbiBOA

B 2010 rogy komnaHusa FTDI Hauana npoM3BoACTBO HOBOIrO XOCT-KOHTpoOJI/iIepa
USB Vinculum Il. Ero TexHHueCcKHe XxapaKTepUCTUKH U BO3SMOXKHOCTH 6binu
npeactaBneHbl B [1]. B 3Toi cTaTbe Mbl pacCMOTPHUM NPUHLUMBI PabOThI € AaH-
HbIM KOHTPOJINEPOM Ha npuMepe paboTbl c cuMBONbHLIM Aucnieem Winstar.
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Puc. 1. OcHogHble y3nbi konTposinepa Vinculum Il
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Bubnuotekn

.E Application Program Interface (API)

o

] .

2 Device Manager

= 3

5 File System o

3 [Jpaiisepbl .,E,

§ BEPXHEro ypoBHS )
Q
£
Q
X

AnnapaTtHbie
ApanBepbl

Puc. 2. NMporpammHoe obecneyenue Vinculum Il

Ocuoroit cnenudukon Vinculum II siBs-
eTCsl OllepalHOHHAsI CUCTeMA PeaIbHOTO Bpe-
menu VOS (Vinculum OS): Bce mpotieccs! BbI-

IIOJHAIOTCA 11O €€ YIIPpaBJI€HUEM. ITomumo
IIPUOPUTETOB IIOANEPIKUBAIOTCA U NPYrue Me-
XaHU3MBI IJIS1 PETYJIMPOBaHNA COBMECTHOTO [0~
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Puc. 3. 8-pa3psaHbiv napannenbHbii MHTEPdEHC

CTyma K pecypcam: ceMadopsl, MIOTEKChI i KPUTHYECKHE CEKIIUU. DTU
METOJIBI [T03BOJISIIOT U30EKaTh ONHOBPEMEHHOTO JOCTYIIA K OLHOMY pe-
CypCy HeCKOJIBKHX 3aJlad, 3alIpPeIaloT IPephIBaTh BBIIIOJIHEHNE 3apaHee
OIIpeEJIEHHBIX ITPOrpaMMUCTOM 3a1aq U T. [1.

Bce ammapatHble pecypchbl HOBOM MHKPOCXEMBI IOCTYIIHBI Yepes CIie-
I[MAIN3UPOBAHHbIE [PABEPBL, € IOMOLIBIO CTaHAAPTHHIX API-byHKImi
BepXHero ypoBHs (puc. 2). B maHHOI! cTaThe, Ha mpuMepe paboThI ¢ HOPTa-
MM BBOJIa/BBIBOZIa MbI PACCMOTPUM PabOTY CO CTAaHAAPTHBIMU (PyHKIUIMHE
yIpasyieHus apaitBepamiu. basosble ocHOBEI 10 padote ¢ Vinculum IT IDE
1 IIPOIIeCC CO3AHUS IPIIIOKEHISI B 9TOH Cpefie pa3paboTKU HATIIHO
OITHCaHbl B [2]. 3ech Ha 3TUX MOMEHTAX MbI OCTAHABJIUBATHCS He Oy/ieM.

B xavecTBe BHEIIHETO YCTPOMCTBA, KOTOPBIM OY/eT yIpaBIsTh XOCT-
KOHTpoOJUIEp, B3AT craHaapTHbli JKK-nucmeit komnanun Winstar.
Cumsonbuble JKK-mucnien mupoko NpUMEHSIOTCA B Pa3IMIHBIX
YCTPOICTBAaX U UMEIOT IPOCToit HHTeperic u Habop xomap. [y ympas-
JeHUs [uCIUieeM Gy/IeM HCIOIb30BaTh 8-PaspsyiHbLI MapaslIeIbHbII HH-
tepdeiic (puc. 3), 11 MOAKITIOYEHHSE KOTOPOTO MOTpebyeTcs ABa IOpTa
BBOJIa/BbIBOMIA X0CT-KOHTpOsLIepa VNC2. Tewm, komy Oyzner HHTepeceH
BapHUaHT PabOTHI C AUCIUIEEM B PeKUMe 4-PaspsyHOro HapaIebHOTO
unTepdeiica, pekoMeHIyeM 06paTUTh BHIMAHIE Ha IPUMep, KOTOPBII
npefytaraeT npousBonutesns [3]. O Gyrer moje3Hee IPUBOAUMOTO B JaH-
HOII CTaTbe — C TOUKH 3PeHust pabOTHI ¢ NUCIIEEM, HO He IIOKa3bIBaeT
BCeX HIOAHCOB PabOTHI C HECKOJILKIMHY IIOPTaMU BBOJA/BBIBOIA.

Paspa6orka nporpammbl pist Vinculum II HaromuHaer pa3paboTKy mpo-
rpammel 171t OC Windows unu Linux. Ousudeckue yCTpOMCTBA CKPITHI
OT IIPOTPaMMHCTa, YIPABJICHHE UMH OCYIIIECTBILIETCS C IOMOIIBIO IpaiiBe-
POB, IOCTYI K KOTOPBIM obectiednBaercst API-yHKIusMu. D10 HO3BOJISET,
He BJIABasICh B TPYAHOCTU OCBOEHUS IepudepHi KOHTPOIUIEPA, ITOIHOCTHIO
CKOHIIEHTPUPOBAThCS Ha Pa3paboTKe CBOETO MpIIIoKeHust. 3aberast Beper,
CKaXkeM, ITO B 00IIIeM BHUJE JOCTYII K ApaiiBepaM OCYIIIeCTBILIETCS C [0~
Mo1pio 1ByX GyHKuumit: vos_dev_write() u vos_dev_read(). YkazanHble
yrKIIMH 06painanTcs K fpaiiBepy Tpebyemoro nepudepuitHoro 610ka
KOHTPOJUIEPa, a paiiBep IPOU3BOLUT OOMEH NAHHBIMY C YKa3aHHBIM 6710~
koM. Taxoil IOAXON yIIPOLIaeT OCBOSHUE KOHTPOJLIEPa 1 MOAU(HUKAIIHIO
IPUIIOKEHIS, HATIPIMep, IIPK CMeHe OTHOro uHTepderica Ha APyroiL.

Camo npunoxenue 1t Vinculum II crpykrypHo npencrasiser co6oit
Habop 3amay (task), KaXkmas U3 KOTOPBIX BBIIIONHSAET KOHKPETHOE JIeii-
crBue. 3a/1ada, B CBOIO OUepeib, BKIIIOYAET B ceOst HAO0p KOMaHI, He06X0-
IMMBIX IIePEMEHHBIX U CTPYKTYP, HOCSIIIMX Ha3BaHUe KOHTeKCTa (context)
samaun. [Torok (thread) sBisiercst cTpyKTypoOii, ONUCHIBAIOIIEN 3320y U ee
TeKyIee cocrosHue. JIro6oe IpuioKeHre TOJDKHO CONepKaTh Kak MUHMU-
MYM OJIUH HOTOK, B KOTOPOM BBINOJIHSAETCS HOJIb30BATEIbCKAs 3a/1aa.

JTo60e npunoxenue miast Vinculum II Mmoxer 65ITh mpencTaBieHo
B BUJIe TIOCTIeIOBATeIbHOCTH IeHCTBU, IPUBEJeHHON Ha puc. 4. B coot-
BETCTBHU C Hell KaXKIbIil IIPOEKT HAYMHAETCS C IPOIIecca MHUIITAIN3AIIT

Hauano ——————— Unununanusauus agpa OC

Kondpurypauus bieogoB MK <«—— WUHuumnanusaums apaiisepo «——

O6bsiBNeHWe NOTOKOB —»  3anyck niaHuposLyuka,/0C

3anyck
NPUNOXKEHHS

Puc. 4. CtpyKTypa npuaoNKeH!si 1 NOPSBOK ero MHULMAIU3aLUK1

OC u gpaiiBepoB, KOH(PUTypaLUuL BBIBOLOB MUKPOKOHTPOILIEPA, 00~
SIBJIEHUS IIOTOKOB 1 3amycka mianuposuiuka OC. Bce n3obpaxeHHbIe
Ha 9TOi cxeMe 6I0KH BXOMIT B GyHKuuio Main(). Dta GyHKIus 3aBep-
1raercst BbisoBoM Iuranuposinuka OC (sheduler), ¢ momorpio koToporo
OC ynpassier BceMu Ipoleccamu npuioxkernust. Mannunanusanus OC
3aITyCKAeTCs BHI30BOM (DYHKIIUM:

vos_init(VOS_QUANTUM, VOS_TICK_INTERVAL, NUMBER_OF_DEVICES);

Dro cTapToBsIil 9Tar 06oro npuiokenus ot Vinculum II. Qysxrms
UHUNHAnusupyer Heobxomumbie mist paboter OC nepementbre. OHa Tak-
JKe TIepefiaeT TP IapaMeTpa, fBa u3 koTopbix, VOS_QUANTUM u VOS_
TICK_INTERVAL, onipepiesisiioT BpeMeHHbIe ITapaMeTphl IIePHOJIa BbINION-
Henus 3aiaun. [Tapamerp VOS_QUANTUM ompepensier BpeMms, B TeYeHUE
KOTOPOTO BBIIIOIHSIETCS Ipoliecc. Ero yMeHbleHre IPUBOLUT K OoJtee
9aCTOMY HepeKTIUeHHI0 MeX/Y 3anadamu u Haobopor. VOS_TICK _
INTERVAL ompenensieT 9acTOTYy BbI30Ba ITAHUPOBIIHKA. [ [pousBonuTes
He pekoMmeHayeT u3MeHATh napamerp VOS_TICK_INTERVAL. B ciy-
Jae ecJId BpeMsi PeaKIuy Ha COObITHE KPUTHYHO, IPOU3BOIHUTENb pe-
KOoMeH/yeT ucnonb3oBaTh napameTpel VOS_QUANTUM = 10 u VOS_
TICK_INTERVAL = 1 B co4eTaHHHU C YCTAHOBKOU BBICIIIETO IIPUOPUTE-
Ta Haubosee BaxxHoMy notoky. [Tlepemennas NUMBER_OF _DEVICES
OIIpefieisieT KOIUIeCTBO IMepUdepPUIHbIX Y37I0B, KOTOPbIe OYLYT UCIIONb-
30BaThCS B IPUIOKEHUU. [IJIs OIMCBHIBAEMOTO IIpPHMepa 3TO 3HAYeHHUe
PaBHO 2, TO €CTb KaXXIbIil IIOPT BBOJIA/BBIBOIA CIUTACTCS 3a OTIEIbHOE
YCTPOMCTBO, HECMOTPSL Ha TO, ITO [JIs1 pAGOTHL C HUMH HCIIOIb3YETCsSI
OIVMH JpaiBep:

vos_set_clock_frequency(VOS_48MHZ_CLOCK_FREQUENCY);

YcraHaBIrBaeM 9acToTy paboThI spa KOHTPOJIIEpPa; MOTYT OBITh 3ajia-
HbI 3HadeHus 48, 24 u 12 MTI'. [Janee KoHGUTYypUPYETCS MYIBTUILIEKCOP
BBOa/BbIBOfia IOMux 1 OcyIecTBiIseTCs HACTPOUKA ITapaMeTPOB BBIBO-
IIOB MUKPOKOHTpOJIIEpa:

if (vos_get_package_type() == VINCULUM_II_64_PIN)
{

vos_iomux_define_output(51, IOMUX_OUT_GPIO_PORT_A_0);
vos_iomux_define_output(52, IOMUX_OUT_GPIO_PORT_A_1);
vos_iomux_define_output(55, IOMUX_OUT_GPIO_PORT_A_2);

// ITuna JIAaHHBIX, B JTAHHOM IpUMepe "H’/ﬂl"aﬂ“sﬁpyEM TOJIBKO Ha BBIXOJT
vos_iomux_define_output(43, IOMUX_OUT_GPIO_PORT_B_0);

vos_iomux_define_output(50, IOMUX_OUT_GPIO_PORT_B_7);
}

vos_iocell_set_config(51, VOS_IOCELL_DRIVE_CURRENT_8MA, VOS_IOCELL_TRIGGER_NORMAL,
VOS_IOCELL_SLEW_RATE_FAST, VOS_IOCELL_PULL_UP_75K);

.. (KOHHTYpaIUsT 1TST BceX BEIBOZOB OJMHAKOBA)

vos_iocell_set_config(50, VOS_IOCELL_DRIVE_CURRENT_8MA, VOS_IOCELL_TRIGGER_NORMAL,
VOS_IOCELL_SLEW_RATE_FAST, VOS_IOCELL_PULL_DOWN_75K);
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Puc. 5. [lnarpamma Bbi3oBa notoka

Oyukuuu vos_iomux_define_output(), vos_
iomux_define_input() 06ecriednBaOT MOIKIIO-
JeHMe BBIBOTIOB MUKPOKOHTPOJLIEPA K TOM WK
nHOM mepudepun, COOTBETCTBEHHO Ha BBIXOJ
HMJIN Ha BXO[. Ha3Ha‘{eHI/Ie BBIBOJIOB MI/IKPO‘
KOHTpOJLIEPA TO WIN HHOM (QYHKITMH MOXKHO
BBIIIOJIHATH pr‘lHYIO HUIN C IOMOIIBIO YTHIA-
61 I/O MUX Configuration Utility, Bxonsiueit
B COCTaB cpenbl pa3paborku. OyHKIHS VOS_
iocell_set_config() no3BossieT HACTPOUTH Hapa-
MeETpPBI BbIBOTIOB MUKPOKOHTPOJLIEPA:

o IlepBblii mapameTp omnpeyesisieT HOMepP BbIBO-
Jla U COOTBETCTBYIOLIEr0 eMy 6JI0Ka.

e Bropoit — Harpy3ouHas ClIoCOGHOCTD:

4 (3amaHo 110 YMOJIYaHHUIO), 8, 12 miu 16 MA.
o Tpernit — BO3MOKHOCTb BKJIIOUEHHUS Ha BXOJL

tpurrepa [lIMuTTa (BBIKIIOYEH 10 YMOIYA-

HUIO).

o YeTBepThlii — yCTaHOBKA CKOPOCTH HapacTa-
Hust ¢pponrTa: fast (mo ymorganuio) u slow.

o [IgThIl — MOAKIIOYEHUE IOATATUBAIOIIINX
K BBICOKOMY UJI HU3KOMY YPOBHSM PE€3UCTO-
PoB cotpoTuBiaeHneM 75 OM (110 yMOTIAHUIO
OTKJIIOYEHBI ).

IToce 3aBepiueHNst KOHMUIYPaIIU BEIBOLOB
MOXHO HpI/ICTyHaTb K HHUIIUAJIN3alI U1 I[paﬁ‘
BEPOB:

gpioCtx.port_identifier = GPIO_PORT_A;
gpio_init(VOS_DEV_GPIO_PA, &gpioCtx);

gpioCtx.port_identifier = GPIO_PORT_B;
gpio_init(VOS_DEV_GPIO_PB, &gpioCtx);

B JAaHHOM JIMCTUHTE OCYLL{eCTBJIHeTCf{ HHU-
THATU3A U BCEX I/ICHOJII)3Y€MI)IX B HpI/IHO)KeHI/II/I
IpaiiBepoB. B onuckiBaeMoOM IpuMepe UCTIONb-
3YIOTCS 1B II0PTa BBOA/BBIBOJIA, JULSL KAXKIOTO
us3 KOTOprX HeO6XOI[I/IMO BBIIIOJTHUTH TaKyIO
npouenypy. [Uist KaXKIoro UCIOJb3YeMOro B IIpU-
JIOXKEHUH YCTPOMCTBA IOJDKHBI OBITh HHUIIHA-
JIM3UPOBAHBI JpaliBePbl, OUH MU HECKOJIBKO.
VHUIHATH3a¥s] CBSI3BIBAET UIEHTH()HUKATOD
YCTPOJICTBA C 9K3eMIUIIpoM (instance) mpariBepa,
Tpe6yeMOro 1151 ero paboThL.

[anee 06BABNAIOTCS TOTOKU, B KOTOPBIX
OyZyT BBIIIOJIHSTHCS II0JIH30BATEIbCKIE 3a/1a-

4. B mpocreiiiieM cirydae mOTOK MOKET OBITh
OVIH:

tcbFirmware = vos_create_thread(29, SIZEOF_THREAD_MEMORY,
firmware, 0);

I[Tpu 06bsIBIEHIH TTIOTOKA 3a/IAFOTCSL €10 IPHO-
PHTET, pa3Mep BBIAEIAEMO /1711 €r0 BBIIOIHEHUA
IIaMsITu, yKa3aTeJ'H) Ha beHKLlI/IIO " JOITOJIHU-
TeJIbHBIE apTyMeHTBI. [IpuopureT moroka Mosxer
ObITh 3a7aH OT 1 10 32, 6oJbIllee 3HAYEHUE —
6onpIuuit mpuoputer. Pazmep BbIessleMOl TTa-
Mt B 370i Bepcuu Vinculum II IDE ompene-
JIIeTCA TOIb30BaTENIEM «Ha IJ1a3», Ha OCHOBE
CITeyIOIMX pekoMeHnanuil. HavanpHoe 3Have-
HUe 00beMa BbLIEIAEMO ITaMSITH 17151 OOJIBIIIIH-
CTBa IIOTOKOB MOJKeT ObITh BEIOPAHO B AMarna-
30He OT 256 Oait 1o 1 k6arit. [{asee, mocie TecTu-
PpOBaHMS PaGOTHI IOTOKA, 3HAYEHKE MOXKET ObITh
YMeHBIIIEHO WK yBenudeHo. [Ipusnakom mepe-
IIOJTHEHUA ITaMSTU SABJISIETCS 3aBUCAHUE IIOTOKA
B mporecce BbinonHenus. FTDI pekomennyer
[IPOM3BOJUTH KOPPEKTHPOBKY pasmepa HeOOIb-
LIMMH IOPIUSMY, 110 64 ytu 128 Gaiit. B Bepcun
1.4.0 6ymer nobaBieHa CrieniuaIbHAas YTHINTA IS
KOHTpOHH IIaMsITH, I/ICHOJII)3YCMOﬁ IIOTOKaMU.

3amyck mraruposiuka OC 3aBepiiaeT aTamn
UHAHATM3anun, U GyHkuus Main() nepenaer
€My yIIpaBjIeHUe IPUIOKEHIEM:

vos_start_scheduler();
main_loop:
goto main_loop;

ITocie Havasma paGOTHI MIAHHPOBIINKA 32~
Iy CKAIOTCS [I0JIb30BATENbCKUE 3a/jadH, IPUIEM
IIPOIIeCC, UMEIONTHI HaHOOIBbIINIL IPHOPUTET,
BBITIOJIHAETCA IIEPBBIM. HJIaHI/IpOBH_II/IK C 9a-
CTOTOI1, YCTAHOBJICHHOI B GYHKIUE vos_init(),
OTC/IEKUBAET BHIITOJIHEHNE IIOTOKOB U UX IIPUO-
purersl. [Ipu He06XOAUMOCTH 3aITyCKa 3af{adn
¢ 60IBIINM IPUOPUTETOM, IeM Y BBIIOTHSE-
MOi1, OC/IeHSSL 3aKPBIBAETCS C COXPAHEHUEM
BCEX IIPOMEXYTOUHBIX Pe3yJIbTaToB (PUC. 5).

[Tocie 610Ka MHUIHAIN3ALUN OCTACTCS
OIIKCAaTh CaMy 3amady BeIBOAA HH(OpManuu

Ha JIUCIUIEl, 910 metaer GpyHkuus firmware(),
u QyHKIUY yrpasieHus guciuieeM. s ¢yHk-
LU YyIIpaBJIeHUS! PACCMOTPHUM OfIHY — 3aIlUCh
KOMaH]I B IUCIUIeH. [ MOHUMAaHUS IPUHIIATIA
paboTsI aT0rO GyNeT HOCTATOYHO:

void Write_Com(VOS_HANDLE hLCDA, VOS_HANDLE hLCDB,
unsigned char byte) // samics KoMamTBr
{
unsigned char cmd;
/I ompeneseHbl B 3aroI0BOYHOM (haiie IPOEKTa, 311eCh OKA3aHbI
UIS IOHMMAHHUS TEKCTa IPOTPAMMBI
#define lcd_e 0x04
#define lcd_wr 0x02
#define lcd_rs 0x01
1
cmd &= ~led_rs; // RS = 05
vos_dev_write(hLCDA,&cmd,1,NULL);
cmd &= ~led_wr; // W/R = 0;
vos_dev_write(hLCDA,&cmd,1,NULL);
cmd I=lcd_e; //E=1;
vos_dev_write(hLCDA,&cmd,1,NULL);
vos_delay_msecs(1);
vos_dev_write(hLCDB,&byte,1,NULL);
vos_delay_msecs(1);

cmd &= ~lcd_e; // E=0;
vos_dev_write(hLCDA,&cmd,1,NULL);
vos_delay_msecs(1);

®yukiust Write_Com() obectiequsaer op-
MUPOBaHKe HeOOXOTUMOI IOC/IENOBATEIBHOCTH
CUTHAJIOB JJIA 3aIIMCU KOMaHJbl BO BHYTPE€H-
HUE PETUCTPhI JUCIIIES B COOTBETCTBUU C U~
rpammort o6meHa st maTepdeiica 6800. TTopt
A XOCT-KOHTpOJUIEpA YIIPABIISET CIY)KeOHBIMU
CUTHaJIaMy, II0PT B BoImonster POJIb HIVHBI JaH-
HbIX. JIOCTYII K IOpTaM 06ecrieInBaeTcs IoCpen-
crBoM fipaiiBepa GPIO, obpartieHue K mocienHe-
MY OCYIIEeCTBIISIeTCS C TOMOIIbI0 API-koMaHz
vos_dev_read() uvos_dev_write(). B cootsercrBin
C JIMCTUHIOM, [UIA 3aITACHU B IIOPT HeO6XOILI/IMO Ie-
penars 4 mapamerpa B GyHKIIO vos_dev_write().

Iepssiit — meckpuntop (handle) gpaitsepa
GPIO, cooTBeTCTBYIOIMMNIT TIOPTY BBOJA/BbIBO-
Ia, K KOTOpOMY Oy[eT Ipou3BOAUTHCS 06pa-
mienue. JleCKpUITOPBI BO3BPAIIAIOTCSI PYHK-
LHeil OTKPBITHUS ipaiiBepa vos_dev_open() s
KaXIOTO0 IIOPTa OTAEIbHO, B IIPUMeEpPe OTKPbI-
THe IpaliBepa OyneT IPOU3BOSUTHCS B QYHK-
nun firmware(). Ilo faHHOMY [eCKPUITOPY
(YHKIMHY ITEHUs/3AMICH TOHUMAIOT, K KAKOMY
IpaiiBepy OHU JOJDKHBI 0OPAIAThCSL.

Bropoit mapameTp — faHHbIE, KOTOPBIE TIepe-
HArOTCS B IIOPT.

Tperuit mapamerp dbyukiuu vos_dev_write() —
IaHHBIE, KOTOPbIe HEOOXOIMMO 3aIHCATh (MIIH
cautath 1711 GyHkuuu vos_dev_read()).

quBepTLIfI — KOJIMYECTBO 3aIIMChIBAE€MBIX
(cunThIBaeMbIX) AT, OH ABJIAETCA ONMIUOHAIb-
HbIM [IaPaMeTPOM U [I0Ka3bIBAET, CKOJIbKO aH-
HBIX 3aIHCaHO (cYuTaHo). B Hatem ciyvae ator
ITapaMeTp HE HYKEH U MOXET 6bITb ITYCTBIM.

Dyukiun vos_dev_read() u vos_dev_write()
006eCIeqnBaIOT YHUBEPCAIbHBII JOCTYII KO BCeM
npatisepaM. OC 10 JeCKpUITOPY IOHUMAET, K Ka-
KOMY YCTPOHCTBY (apaiiBepy) OyneT IPOMCXOTUTD
obpartenue. Taxoif OIXOM YIIPOIIIaeT H3MEHeH e
IPUIOXKEHHS, HAIPEMED, B CITydae CMEeHBI OHOTO
uHTeperica Ha APYTroit. FIsMEeHUTCS TONBKO YacTh,
Kacarolascsa HaCTPOMKHM JIpaiiBepa, HO OCHOBHAs
IpOrpaMMa U3MeHEeHHI! He OTpebyer.
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praBJIeHI/Ie HY>KHBIMU BbIBOJJAMU KOHTPOJI-
Jlepa OCYIIeCTBISETCS B 0OBIYHOM MOPSLKE,
C UCIOIb30BAHUEM JOrHIecKux pyHKiuit U,
WUJIY, HE. Hanpumep, cmd [= lcd_e, ycranas-
JIMBAaeM JIMHUIO 2 TTIOPTa A B COCTOSIHHUE «JIOTH-
9eckoil 1» U fajiee mepesaeM epeMeHHyIo cmd
B (yHKUUIO 3anUCK vos_dev_write() B IOPT.

Crienyomuii TUCTHHT [OKa3bIBAET OCHOBHYIO
¢dyHkuuio mporpamMmel — firmware(). Vimernno
OHa BBI3BIBAETCS B OOBABIEHHOM B TIpOIecce
MHUIMATA3aIUI TTOTOKe tcbFirmware, ommcan-
HOM BBIIIIE.

void firmware(void)

{
VOS_HANDLE hGpioA;
VOS_HANDLE hGpioB;

unsigned char i,mode, CHAR_ADD, CHAR_LAT, CHAR_RUS, font;

CHAR_RUS=0xa0;
CHAR_LAT=0X41;

hGpioA = vos_dev_open(VOS_DEV_GPIO_PA);
hGpioB = vos_dev_open(VOS_DEV_GPIO_PB);

gpio_ioctl_cb_t gpio_iocb;
// mapamerpsI KoRuTypamus apaisepa GPIO, KOTOpEIe OmpeReNsioT,
KaK¥ie JIMHIH IT0pTa GyayT paboTaTh Ha BBIXON, KAKHE HA BXOL.
gpio_iocb.ioctl_code = VOS_IOCTL_GPIO_SET_MASK;
gpio_iocb.value = 0xFF; // Bce Ha BbIXOR

vos_dev_ioctl(hGpioA, &gpio_iocb); // mepenaya napameTpos B 9K-
semmsp paiiBepa GPIO, 3akpemnieHHOTO 3a MopToM A

vos_dev_ioctl(hGpioB, &gpio_iocb); // mepenada napamerpos B 9K-
semmsp mpaiiBepa GPIO, 3akpemnenHoro 3a moprom B

OLED_INI(hGpioA, hGpioB);

do

{
Write_Com(hGpioA, hGpioB, CLEAR); // ouucrka gucmuiest
vos_delay_msecs(2);

Write_Com(hGpioA, hGpioB, RHOME);

vos_delay_msecs(2);

Write_Com(hGpioA, hGpioB, 0x80); / BBIBO B IIepBYI0 CTPOKY
IuCIUIest

led_str = “ Vinculum II + <

// Send string to LCD

write_str(hGpioA, hGpioB, lcd_str);

pybpuka | KOMMOHEHTDI

Write_Com (hGpioA, hGpioB, RHOME);

vos_delay_msecs(2);

Write_Com (hGpioA, hGpioB, 0xC0); // BbIBOZ BO BTOpYIO
CTPOKY JIHCILIES

led_str = “LCD <

/I Send string to LCD

write_str(hGpioA, hGpioB, lcd_str);

vos_delay_msecs(2000);

} while (1);

ITocre ompefe/eHus TOKAIbHBIX II€PEMeEH-
HBIX, KaK B OOBIYHOM IIPUIOKEHUH, OTKPBIBAaEM
npaitBepsl GPIO st 06oux 3aeiicTBOBaHHBIX
IOPTOB KOHTpoIepa. OTKpBITHE fpaiiBepa OCy-
iectBisieTcst GyHKIuen vos_dev_open() mist
K@XJOT0 [IOPTa OTHEIBHO. Pe3yabTaToM OTKpBI-
THSL [IOPTA SIBJSIETCS IOy IeHIe COOCTBEHHOTO
uaeHTH(UKATOPA 7151 KAXKIOTO UCIOIB3yeMOro
B HAIlleM IPHUIOKEHUHU OpTa. DTH uueHTHDU-
KaTOpbl UCIOJIB3YIOTCS AIs YKa3aHus QyHKIU-
SIM YTeHIST, 3aIIHCH U YIIPABJIeHUs 00BEKTa, C KO-
TOPBIM Oy IeT IPOUCXOIUTH 0OMEH. AHATOTHIHO
OCYIIeCTBIISIETCSI OTKPBITHE APYTruX mepude-
PHIHBIX y37I0B XOCT-KOHTpostepa VNC2 u mmo-
JydeHue UX UIeHTU(DHUKATOPOB.

Janee, nyis KOHPUTyparuu mapaMeTpoB
IpaiiBepa, HeOOXOAUMO BBIIEIUTH 06/1aCTh
HaMSTH, B KOTOPOH 6YAyT XPaHUTHCSI HEOO-
XOLUMbIe [JIS YIIPaBJIeHUs IPaiiBepOM Iapa-
MeTpbl. DTa 00JIaCTh MaMITH B TOKYMEHTAllUN
IPOU3BOIUTENISI HOCUT Ha3BaHue control block.
BbineseHue IPOUCXOAUT IPU CO3TAHUU CTPYK-
TypbL gpio_ioctl_cb_t. [TapameTpsl, KOTOpbIe
MOTYT OBITD IIEPeIaHbL B 3Ty CTPYKTYPY, ONU-
causl B daitre cupasku Vinculum II IDE u co-
OTBETCTBYIOIIUX 3ar0JOBOYHBIX (aliaax mpo-
exta. [l Kaxmoro nepudepuitHoOro yaia aTu
IapaMeTphI CBOM.

ITpuBeneHHbII MpUMep OKAa3bIBAET OCHOB-
HBbI€ IIIarH [10 CO3TAHMIO IPHIOXKEHIS IS XOCT-
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koutposuiepa USB Vinculum II. Ha nepssrit
B3ryaf, Hanuane OC U OTCYTCTBUE IPSIMOTO
mocTymna K mepudepun KOHTpOJUIepa YCIoK-
HSIOT Iporecc paspaborku. Ho ato mepssie
BreuatsIeHust. [1pu 6osee 6IM3KOM 3HAKOMCTBE
¢ Vinculum II sanane OC u Habopa yHEBep-
canbHbIX API-KOMaH] 1T03BOJILET COKPATUTD
BpeMs paspaboTKH U yIPOCTUTh MORUpUKA-
IO IIPIIIOXKeHHsL. B momo1ns paspaboTanxam
komnanug FTDI, kxpome anmapaTHbIX 0T/1afo4-
HBIX CPeICTB [1], mpearaeT MHOTO II0JI€3HBIX
IIpuMepoB HpI/IJ'IO)KeHI/II;I, KOTOpbI€ MOT'YyT 6bITb
UCIIOJIb30BAHBI B KauecTBe 0a3bl Il COOCTBEH-
HBIX IIPUJIOKEHUI.

HoBble BO3MOKHOCTH XOCT-KOHTpOJIIEpa
Vinculum II mo3BosIOT peann3oBath MHO-
JKeCTBO MHTEPECHBIX UIeH, HallpUMepP BUJEO-
perucrparop. [Ipumep Takoro IpuIOKeHUS
[POM3BOAUTENb JA€T B UCXOAHBIX Komax [7].
[upokuit BBIGOP HEOPOTHUX OTIAJOUHBIX MO-
IyJIeit I03BOJISIET OBICTPO U IPU MUHUMAIBHBIX
3aTparax IpPOTeCTUPOBATH BO3MOKHOCTH HO-
BOTO XOCT-KOHTpoJIIepa. Hajeemcs, uTo Hamm
cTaThi 06 3TOM IIpoLIeccope OYAyT HHTEPECHBI
U IIOMOTYT OBICTpee OCBOUTb €ro.
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