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JHUM U3 OCHOBHBIX HpI/IMeHQHI/Iﬁ XOCT-

koHTpoJutepoB USB sBisercst pabora

¢ USB ¢umam-nuckamu. He omubemcs,
€ecIy CKaxxeM, 4T0 90% IpuIoKeHuH, peaausye-
MBIX Ha 6a3e MEKPOKOHTpoIIepoB Vinculum,
paborator ¢ USB-Hakonutenssmu. Bo BBOgHOIM
cTarbe [2] ObUIM OIMCAHBI CTPYKTYpa IPIIIOKe-
Hug 1 VNC2, o61e MOMEHTHI 110 MHUIIUA-
JIM3ALUY IPAiiBePOB U KOHMUIYPaIIKs BHIBOJOB,
311eCh 5Ke MBI IIPOIOJDKUM pacckas o Vinculum II
u onuieM paboty ¢ USB-muckom u untepdeit-
com UART.

3a ocuoBy Bo3bMeM npoexT HelloWorld,
IIOCTABJIsIEMBIl B COCTaBe TUCTPUOyTUBA
Vinculum II IDE. ITpumep HelloWorld nemon-
CTPUpYeT OCHOBHBIe IPUHIHUIEL paboTsI ¢ USB
¢dam-1uckoM. B HeM mMoKasaHbl HHHUI[HAIH-
3anusl He0OXOAUMBIX IJIs1 pabOTHI APaiiBEPOB
u 6u61K0TEK, a TaKKe 6a30Bble KOMAH/bI IS
paborsl ¢ daittamu. B mpumepe peanusoBaHa
[UKINYeCKast 3anuch GUKCUPOBAHHON CTPOKU
B ¢aitn Ha USB ¢aur-mucke. MbI paccMoTpuM
cam ipumep HelloWorld, a satem nomonHuM ero
KOJI BO3MOYKHOCTBIO 3aITUCH B (aill JaHHBIX,
mosydeHHbIX o unTepdeiicy UART.

[t peanusanuy Hamrei 3agadu MO0~
met mo6oit u3 moxyeit cepun V2DIP (puc. 1)
unu miara V2Eval. [lns cesisu monyist u ITK
o uaTepdeiicy UART yno6HO HCIOIb30BaTh
nepexonHoit kabeab TTL-232R-3V3 (puc. 2),
KOTOprfI TAKXKE IIPUMEHAIOT [IJIS1 IIPOrpaMMU-
POBaHUS MHKPOKOHTPOJLIEpA IO HHTePdeICy

pybpuka

Vinculum Il — c yero HauaTtb?
PaboTtaem c uHtepdericom UART
n USB dnaw-guckom

Jrta cTaths nocesaleHa pabote ¢ xoct-koHTponnepom USB Vinculum Il v siBns-
eTca npoponkeHueM ctatbu [2]. B Helt Mbl paccMOTpUM 6a3o0Bbie NMPUHLUNDI
pabotbl c nepudepuiiHbiMn nHTepdeiicam — UART u c USB-xocTtom — Ha npu-
Mepe 3anucu gaHHbix Ha USB dnsw-guck.

UART. Ha puc. 3 npuBefieHO cXeMaTUIHOE 30~
OpakeHHe TOTO, KAK MIOJKII0YAETCS KabelIb K OT-
JagouHoMy Mozyiio V2DIP2-48.

JpaiiBepsl, mocrasisemble FIDI, nossosnsior
paboTaTh XOCT-KOHTPOJLIEPY C HAKOIIUTENISIMY,
KOTOPBI€ COOTBETCTBYIOT KIACCY YCTPOUCTB
BOMS (Bulk Only Mass Storage). Vinculum II
Mosket paborars ¢ USB-HakonurenssMu Ha HU3-
koM (mpaiiBep BOMS) u BeicOKOM (npaiiBep
FAT) ypoBusix. st CTAHIAPTHBIX TIPUIOKEHUI
paboTa Ha BHICOKOM yPOBHE BCET/a IPEeNIOUTH-
TeJIbHel, TaK Kak 06ecrednBaeTcss COBMECTH-
Mocts ¢ [TK. B Hacrosmee Bpems apaiisep FAT
HopfepxxuBaeT paboty ¢ GpaiIoBBIME CTPYK-
typamu FAT 32 u FAT 16. USB-nakonurenu
IOJDKHBI 6bITH 0T(GHOPMATHPOBAHEL TAK, UTO-
65l pasMep cekTopa 6bLI paBeH 512 Gaitram.
Mmena aiyioB U JUPEKTOPHIL CIIEAYeT BBOLUTD
60sbIIME OYKBAMU, OHU [TOJDKHBI COCTOSIT
u3 11 cumBos0B. Mcnoab30BaHue CIyKeOHBIX
CHMBOJIOB 1 3HAKOB IIPEIIMHAHUA HE JOIIYCKa-
eTcs, kpoMme mpobena. B ucxonHoM mpuMepe
HelloWorld npumeHsietcs fononHuTe bHast 6u-
6nnoteka BBOJa/BbIBOAIA Stdio, TT03BONAIONAs
paboTaTh ¢ IpUBLIYHEIM (OPMATOM HMeH (hait-
n0B. Ee ucnonpsoBanue ompenenseTcs Ipearno-
YTEHUAMHU IIPOrPAMMUCTA.

st pabotsr koHTpOsLIepa VNC2 ¢ diam-
IMCKOM HeoOXOIMMBI TpH fpaiiBepa. Vx ue-
papxutdeckast CTPyKTypa IIpuBefieHa Ha puc. 4.
Bce npaiiBepsl JOJKHBI OBITH MHUIMATA3UPO-
BaHbI 10 3anycka OC, HauMHas ¢ aNnapaTHOro

npaiieepa USB-XocTa 1 3akaHuuBas npaiiBepoM
FAT. ®yukuus usbhost_init() obecrednBaer
HHUNManu3anuio gpaisepa USB-xocTa KOH-
TPOJLIEPA, YCTAHOBKY TPebGyeMbIX ITapaMeTpoB
pabotse! u HasHaueHue USB-nopTos:

usbhost_init(-1, VOS_DEV_USB_HOST, &usb_ctx);

[Tapametpsl, mepenaBaeMble B GYHKIINIO, 3a-

JAIOT CJIENYIOIINe YCTAaHOBKHU:

. Hemeﬁ TTOJKIJIIOYAET UJIU OTKIIIOYAET IIEPBBIN
USB-nopt kouTposuiepa. 3Hadenue “-1” roBo-
PHT, 9TO JAHHBIH OPT HE UCIIOJIb3YETCS.

o Bropoit ocyIIecTBIIsIeT aHATOTHIHYIO (PyHK-
IIUIO TI0 OTHOLIIEHHMIO KO BTopoMy USB-mopry.
[Topt akTUBHpYeTCs IPH Iepefiade eMy HO-
Mmepa ycrpoiicta VOS_DEV_USB_HOST.
Hamomuum, ato ycrpoiicrsom pist OC aBis-
ercst 00601 npaiiBep nepudepuitHoOro ysia,
Ka)KJI0€ YCTPOMCTBO HMeET CBOI HOMEP, O,
koTopbIM perucrpupyercs B OC.

e Tperuit mapaMeTp mepefaer B QyHKIIUIO
CTPYKTYPY, COfepiKaInyo nHOOPMALUIO
0 TOM, CKOJIBKO HHTeP(eiCOB TOIKEH IO~
mepxuBath JaHHBIN USB-IIOpT, KOJIUYECTBO
KOHEYHBIX TOYEK, 0)KHUIaeMOoe KOJTHIeCTBO
U30XPOHHBIX IIOTOKOB U KOJIUIECTBO IIOTO-
KOB, BKJIIOYAIOIIee B ce0s OCTaJIbHbIE TUIIDL:
control, bulk u interrupt. Eciu B mpoexTe uc-
nonb3yroTcst o6a nopra USB, To ykasbIBaroTcst
of111ue KOJIMIecTBa, KOTOPbIe IOPOBHY [eJISIT-

Puc. 1. Mogynb V2DIP2—-48

Puc. 2. Kabenb TTL-232R-3V3
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Puc. 3. Moakniouenne kabens TTL-232R-3V3 k moaynio V2DIP2-48

[Opaiisep FAT

[Lpaiisep BOMS

AnnapatHbii gpansep
USB-xocTa

ocC

USB
annapaTtHbIi ypoBeHb

Puc. 4. Uepapxuueckas cTpyKTypa apaiBepos
nns pabotbl ¢ USB-HakonuTensmu

cs1 Mexxzly mopramu. CTaHIapTHOE YCTPOIi-
crBo Bulk Only Mass Storage o6s13aTenpHO
IOJDKHO MMeTh 1 uHTepdeiic, 2 KOHEIHBIX
touky Bulk In u Bulk Out. Mnorga (ato 3aBu-
CHUT OT JOIIOJIHUTEIbHBIX qJYHKLlI/IOHaHbeIX
BO3MOXKHOCTE, peaI130BaHHBIX IIPOU3BOIN-
TeJleM B KOHKPETHOM yCTPOMCTBE) OHO MOJKET
HMeTh JIOTIOJHUTEIbHBIe HHTeP(]EChI U, CO-
OTBETCTBEHHO, KOHCYHBIC TOYKH. Ot JOITO0JI-
HUTeNIbHbIe (PYHKIINY MOTYT IOTPeOOBaTh HC-
HOJIB30BAHHUS IPYTOT0, OTIMYHOTO OT KJIacca
BOMS, npatisepa.
ITocne nannuanusanun USB-xocta nHUIMA-
musupyeM apaiepsl BOMS u FAT. [lns ato-

IO IOCTATOYHO HEPefiaTh B COOTBETCTBYIONINE
(dyHKIMM HOMepa YCTPOHCTB.

boms_init(VOS_DEV_BOMS);
fatdrv_init(VOS_DEV_FAT);

Ha aT0oM nHHIMAIA3aIHUS IPaiBepOB, HEOOXO-
IUMBIX 115t paboTel ¢ USB-HakonmTeneM, 3aKOH-
yena. [Taee omuceiBaeM noTOK (thread) (anasno-
ruvHo [2]) 1 3amyckaeM rurarupoBiiuk OC.

[Tonb30oBaTeNbCKUH MOTOK MpUMepa
HelloWorld Beimonusier ciefyoline 3agadu:
omnpenenenue craryca USB-ycTpoiicTBa; ompe-
JleJIEHHe ero KJIacca; MONKII0OYeHne IpaiBepoB
BOMS u FAT; pa6ota ¢ daitiom (oTkpbiTHe (haii-
JIa, 3aITHCh B HETO CTPOKU ¥ 3aKpBITHE (paitia).

PaccmorpuM ati 3amaun. O6HapysKeHMe IO~
KJIIOYEHHOTO YCTPONCTBA U Ope/ieNieH e ero
CTaTyca IPOM3BOAUTCS CJIETYIOLIIM 06Pa3oM:

he_iocb.ioctl_code = VOS_IOCTL_USBHOST_GET_CONNECT_STATE;
hc_iocb.get = &connectstate;
vos_dev_ioctl(hUsb, &hc_iocb);

ITo IOCTL-BbI30BY (TpeThst CTPOUKA JIU-
CTHHra) sanpamuBaeM apaiisep USB-xocra
o cratyce ycrpoiictBa komannoit VOS_IOCTL_
USBHOST_GET_CONNECT_STATE. Cratyc
YCTPOMCTBA BO3BPAILIAETCA IPAUBEPOM B IIepe-
MEHHYIO connectstate 1 MOXKeT UMETh CIIeYI0-
11€ COCTOSTHUS:

15

e PORT_STATE_DISCONNECTED — ycrpoii-
CTBO He IIOJKITIOYEHO.

o PORT _STATE_CONNECTED — ycTpoiicTBO
[OAKIIOUEHO, HO He 3aBepIlleH (He BBIIOJI-
HEH) IPOLECC er0 SHyMepaIyu.

o PORT_STATE_ENUMERATED — npouecc
9HyMepaluy yCTPONCTBA YCIELIHO 3aBep-
IIIeH.

Craryc PORT_STATE_ENUMERATED ro-
BOPHT 0 TOM, 4T0 USB-ycTpo#icTBO HOCTYIIHO
mst paboTsL. Ha aTOM 9Tame He06XOMUMO OIIpe-
[eJUTh, KAKOE YCTPOICTBO OBLIO OAKIIOUEHO.
To ecTb HY’)KHO OIIPEZIENUTD €TI0 KIIacc:

hc_iocb.ioctl_code = VOS_IOCTL_USBHOST_DEVICE_FIND_
HANDLE_BY_CLASS;

hc_iocb.handle.dif = NULL;

hc_iocb.set = &hc_iocb_class;

he_iocb.get = &if Dev;

hc_iocb_class.dev_class = USB_CLASS_MASS_STORAGE;
hc_iocb_class.dev_subclass = USB_SUBCLASS_MASS_STORAGE_SCSI;
hc_iocb_class.dev_protocol = USB_PROTOCOL_MASS_STORAGE_
BOMS;

if (vos_dev_ioctl(hUsb, &hc_iocb) = USBHOST_OK)

{

}

/1 06paboTKa ommHOKI

3amnpoc vos_dev_ioctl(hUsb, &hc_ioch)
110 Bb130By VOS_IOCTL_USBHOST_DEVICE_
FIND_HANDLE BY_ CLASS nosnxeH BepHYTh
B IPOrpaMMy HAeHTH(HUKATOP YCTPONCTBA,
€CJIX OHO COOTBETCTBYET KIAacCy HAaKOMUTeN el
(Mass Storage), mopxmaccy SCSI u ucmonbsyer
nporokos BOMS. B mpotuBHOM citydae Bo3Bpa-
mraercst 3HageHne NULL.

AHAJIOTMYHO MPOUCXOJUT MOUCK YCTPOK-
CTBA JPYTOro KJIacca U HOJTydeHHe eT0 HIeHTH-
¢ukaropos. CraHmapTHbIE HapaMeTPhI KIac-
coB ompeneineHs! B daitne USB.h. O6Hapysxus
YCTPOMCTBO, COOTBETCTBYIOLIEe HAIIIUM TPe6o-
BaHUSIM, TO ecTb USB ¢uiai-nuck, BInoTHsIEM
OTKphbITHE HpatiBepa BOMS 1 nopkioyeHue ero
K OOHapy)XeHHOMY YCTPOUCTBY:

hBoms = vos_dev_open(VOS_DEV_BOMS);
boms_iocb.ioctl_code = MSI_IOCTL_BOMS_ATTACH;
boms_iocb.set = &boms_att;

boms_iocb.get = NULL;

boms_att.hc_handle = hUsb;

boms_att.if Dev = if Dev;

status = vos_dev_ioctl(hBoms, &boms_iocb);

Jlns nopxmouenus npatisepa BOMS x ycrpoii-
CTBY BBIIIOJIHAEM II€penady I/I,HeHTI/ICI)I/IKaTOpOB
otkpsrroro USB-niopra hUSB u USB ¢amr-nucka
ifDev. ITogxmodenue npoussogutcst IOCTL-
Bb13oBoM MSI_IOCTL_BOMS_ATTACH. ITocne
YCIIEIIIHOTO 3aBepleHus nopkmodenus BOMS-
IpaiiBepa IepexoguM K MHULWAIU3Auu U IO -
KIIOYeHHIO ipaiisepa FAT:

fat_ioctl.ioctl_code = FAT_IOCTL_FS_ATTACH;
fat_ioctl.set = &fat_att;

fat_att.msi_handle = hBoms;

fat_att.partition = 0;

status = vos_dev_ioctl(hFAT, &fat_ioctl);

Ha 3ToM 3aBepIIraercst mpoIiecc MOAKII0IeHNs
BCeX HEOOXOMMBIX M1J1s1 PaGOTHI C IUCKOM JIpaii-
BEPOB, I MOXKHO IIPUCTYIIATh K padoTe ¢ daitra-

KOMIMOHEHTbI U TEXHOJIOTW « Ne 7 '2011

www.kit-e.ru




16 KOMIMOHEHTbI

M. J[JIs1 3TOr0 IpeoCTaBIIseTCS CTaHAAPTHBII
HAa0Op KOMaH]I, TAKAX KaK OTKPBITHE 1 CO3IAHIE
¢aitna/nupekropun, 3anuch B Gaiur, YTeHme
u3 daita u apyrue koMauap!l. C IOIHBIM Ieped-
HeM KOMaH[ MO)KHO II03HAKOMUTHCS B aiise
CIIPABKY Cpefbl paspabotku. [ljist pabotsl ¢ ¢ait-
JTaMU MOXHO HCII01530BaTh API-byuxunuu
npaiiBepa FAT win Habop KOMaHII, OIIMCAHHBI
B 6ubmnuorexe stdio.

B rcxonHOM mpuMepe IPOU3BOUTEND MIPefi-
Jlaraet MCHOJIb30BaTh KOMaH/bl ONOIHOTEKH
stdio:

fsAttach(hFAT);
file = fopen(“TEST.TXT”, “a+”);
if (file == NULL)
{

/I 0bpaboTka ormu6KI
if (fwrite(tx_buf, strlen(tx_buf), sizeof (char), file) == -1)
{

/[ 0bpaboTka ormu6KI

}
if (fclose(file) == -1)
{

}

/[ 0bpaboTka ormu6KI

Oynxus fsAttach() nonwmodaer 6u6anoTe-
Ky stdio x npaiiBepy FAT. OyHKIMM BBO/IA/BbI-
BOJIa 9TOI OUOIHOTEKH MOKHO HCIIONB30BATh
C Pa3NUIHBIMY HepuQepPHITHBIMU yCTPOICTBA-
MU KOHTpoJUtepa. [IofK/II0UeH e K HY)KHOMY
IpaiiBepy obecrieqnBaeTcst nepenadeii Tpebye-
Moro uneHtudukaropa B fsAttach ().

ITepen TeM Kak HaIMHATH paboTaTh ¢ dait-
JIOM, €ro HeoOXOAMMO OTKPBITh WK CO3ATh.
DT0 ocyIecTBIsIETCSI KOMaHIOM fopen (), Ko-
Topast cosnaer Qaiis, eciii OH HOBBIH, MM OT-
KpBIBaeT yiKe CyIecTBylomuil. B oty dyHkuuio
nepenarTcs UM (paiina U peKUM ZOCTyIa
K (baitry. Pexxum ompefiensiet, Kakue oepanuu
MOTYT OBITb OCYIIIECTBIEHBI C OTKPBITEIM (haii-
JIOM ¥ B KaKOe MeCTO (pailjia yCTaHaBIMBAETCS
YKasaTesb II03uIuu. Pexxumbl [OCTyIIa ABJIAKOT-
s CTaHJAPTHBIMY, HALIpUMeD, “a+” 0603HaTa-
€T, ITO paspellieH JOCTYI K dailry [UIs ITeHus
U 3aIIUCH, yKasaTesb O3ULUK B (ailie ycra-
HOBJIEH B KoHel] aitia. B pesyibrare ycrenHo-
TO BBINOJIHEHUS QYHKIHS fopen () BO3BpaIaeT
yKazaTesb Ha (baiiL.

3anuch B aitn ocymecTisieTcst pyHKImel
fwrite(). B GyHKIHIO ITepenaeM 10 TOPSIKY:
¢ VYkasaresb Ha MacCHB JJaHHBIX, KOTOPBIe OyzieM

3amuchIBaTh B (aill, B IpUMepe 3TO CTPOKa

Buna char *tx_buf = “Hello World! \n”.

e Pasmep MaccuBa TaHHBIX B OaiiTax.
e PasMep 3JIeMeHTa B MacCHBe.
e VYkagarenpb Ha ¢aili, MOAyIeHHBIH IPU OT-

KpsiTun aiiia.

[Toce BBHIOJIHEHUS ONEPALMH 3alUCH
B (bails ero He06XOAUMO 3aKPBITH ULSI BCTYILIE-
HUS U3MEHEHUI B CHITY. 3aKPbITHE BBITIOIHS-
ercst pyukuueit fclose(). Janee 3akpbIBAOTCS
npaitsepbl FAT u BOMS, u npuiioxeHue Hadn-
HaeT HOBBII [IUKJI PabOTHL.

[Tony4uB npencraBiaeHue O TOM, KaK IIPOUC-
xonut pabora ¢ aiiTaMu Ha TUCKe, IPUCTYIIUM
KO BTOPOII 4acTu — H00aBIEHHUIO B IIPOEKT
BO3MOMKHOCTH [OCTyMa K (paitam Ha ¢iar-

pybpHKka

[Npavieep UART

ocC

UART
annapartHbii ypoBeHb

Puc. 5. Uepapxuueckas cTpykTypa Apaieepos
nns pabotbl ¢ uHtepdericom UART

nucke, ucronbays uarepdeiic UART (puc. 5).
BxJioueHne B MPOEKT HOBOTO TeprdpepuitHo-
ro 6J0Ka TpebyeT BHECEHUS CIENYIONUX 13-
MeHeHUiT: 1o6aBIeHus apaiiBepa nHTEpdeiica
UART (uart.a, uart.h u ioct.h) 1 HeOOXOTUMBIX
1S ero paboTel epeMeHHbIX; mepenadn OC
HOBOTO 3HAYCHHUS KOJIMYIECCTBA I/ICHOHL3Y€MI}IX
YCTPOMCTB; KOH(UTYpaLUY IHHAN BBOJA/BbI-
Bona (B ucxogHoM npoekre HelloWorld atot
aTarn He Tpe6OBAICA).
Wuuryanusupyem apaiiBep untepderica:

uartContext.buffer_size = VOS_BUFFER_SIZE_128_BYTES;
uart_init(VOS_DEV_UART,&uartContext);

DYHKIUS PETUCTPUPYET OpailBep B JUC-
meTdyepe YCTPOMCTB B COOTBETCTBUU C HOMe-
pom VOS_DEV_UART, K0TOpBIit 6bUT TPUCBO-
eH yCTporicTBy. Taroke PyHKIUSA pesepBUpyeT
MEeCTO B IIaMSTH Jis pabOTHI ApaiiBepa U MO
6ydep obmena. B atom ciyuae 6ydep obmena
3amaH paBHBIM 128 Gaiitam. Muunuanusanus
IpaiiBepa, Kak 00BIYHO, JOJUKHA OBITH BBIIOJ-
HeHa JI0 3aITyCKa [UIAHUPOBIIIUKA.

[Tocie nHULIMANKU3A U [[paliBepa 3aja-
UM HeOOXOJMMble ITapaMeTpPhl U HACTPOVKH
unrepdeiica UART. Konduryparus ycrporicrea
U JasbHeIas pabora ¢ HUM HAYHHAETCS C OT-
KpBITHS €ro ApatiBepa byHKuuelt vos_dev_open ():

UART = vos_dev_open(VOS_DEV_UART);

ITocste 9TOTO B M060M HOPSIAKE YCTaHABIIN-
BAIOTCSl HeOOXOUMBIe TTapaMeTpsl. B naHHOM
CJTydae HaCTPOHKa HAYMHAETCS C BBIOOPA CKOPO-
ctu o6MeHa. CKOPOCTh MOKET ObITh yCTaHOBIIE-
Ha B mpefenax ot 300 6ox 1o 3 M6orn, B Hatiem
IIPOEKTE YCTAaHOBUM ee paBHOM 9600:

uart_iocb.ioctl_code = VOS_IOCTL_UART_SET_BAUD_RATE;
uart_iocb.set.uart_baud_rate = UART_BAUD_9600;
status = vos_dev_ioctl(hUART, &uart_iocb);

Bei6upaeM pexuM KOHTPOJIS HOTOKA (MJIst
BBIOPAHHON CKOPOCTH Iepeiadu KOHTPOJIb I10-
TOKa MOYKHO He HCII0JIb30BaTh). I1pu 6ombiiux
CKOPOCTSIX 0OMEeHa HCII0Ib30BaHHEe KOHTPOJIS
riepesiaqu 06s13aTebHO, HHAYe BO3MOXKHA TI0Te-
ps mansbIX. CtaggaptHO 11t UART nonpepsxu-
BAIOTCSI PEKUMBI AMIIAPATHOTO KOHTPOJIS C ¥IC-
nonb3osanueM curaanos RTS/CTS (DTR/DSR)
i nporpamMuslit X-on/X-off:

uart_iocb.ioctl_code = VOS_IOCTL_UART_SET_FLOW_CONTROL;
uart_iocb.set.param = UART_FLOW_NONE;
status = vos_dev_ioctl(hUART, &uart_iocb);

Bei6upaem konudectBo 6ut (7 unu 8) B no-
CBIJIKE:

uart_iocb.ioctl_code = VOS_IOCTL_UART_SET_DATA_BITS;
uart_iocb.set.param = UART_DATA_BITS_8;
status = vos_dev_ioctl(hUART, &uart_iocb);

OmupepnenseM KOTUIECTBO CTOTOBBIX OUT
(1 wm 2):

uart_iocb.ioctl_code = VOS_IOCTL_UART_SET_STOP_BITS;
uart_iocb.set.param = UART_STOP_BITS_1;
status = vos_dev_ioctl(hUART, &uart_iocb);

Bb16upaeM KOHTPOJIb Y€THOCTH:

uart_iocb.ioctl_code = VOS_IOCTL_UART_SET_PARITY;
uart_iocb.set.param = UART_PARITY_NONE;
status = vos_dev_ioctl(hUART, &uart_iocb);

ITpu MCIONB30OBAHUU CKOPOCTell 06MeHa
6onee 115 k601 He0OXORUMO OyIeT BKIIOIUTD
nozagepxkky DMA. Ha MeHBIINX CKOPOCTAX ee
MOYKHO He HCIIOJIb30BaTh:

/I iocb.ioctl_code = VOS_IOCTL_COMMON_ENABLE_DMA;
// Status = vos_dev_ioctl(hUART, &iocb);

Ha sakmo4uTenpHOM 9Tane KOHUTYparuu
UART akTuBupyeM npepbIBaHUE:

vos_enable_interrupts(VOS_UART_INT_IEN);

Nurepdeiic UART roTos k paboTte, MOXHO
HPUCTYIaTh K Mogudukauu pabodei GyHK-
muu firmware(). B MonuduiuposanHoM mpu-
Mepe Boctoib3yemcst API-¢yHKuusIMu npaitBe-
pa FAT. Kon ucxopsoro npumepa HelloWorld,
HAYMHAIOIUNCS ¢ PYHKIUN TOAKIIOICHUS
6ubnuorexu stdio — fsAttach() u 3aBepimaro-
mvics pyHkuueit sakpoitus Qaiina fclose(), 3a-
MEHUM CJIEYIOLIHM:

fatctx = fat_open(hBoms, 0, NULL);

do {
uart_iocb.ioctl_code = VOS_IOCTL_COMMON_GET_RX_
QUEUE_STATUS;
vos_dev_ioctl(hUART, &uart_iocb);
num_written = uart_iocb.get.queue_stat; // ckobko Gaiit
TIPUHATO
if (num_written==20) // iepexoaum K sarucu B aii, ecn
KOJIM4ECTBO IIPHHSATHIX JAHHBIX paBHO 20 GaiiTam
{
status = fat_fileOpen(fatctx, &fd, “UARTDT TXT”, FILE_
MODE_APPEND_PLUS);
status = fat_fileWrite(&fd, num_written, NULL, hUART, NULL);
status = fat_fileClose(&fd);
break;

}while(1);

API-untepdeiic FAT-npaiiBepa monkioda-
ercst ¢pyukuueit fat_open(hBoms, 0, NULL).
FAT-npaiiBep MOXeT paboTaTh C yCTPOMCTBAMU
BOMS, SD-kapTamMu 1 IpyTUMH yCTPOHCTBAMH,
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KOTOpBIE COOTBETCTBYIOT ITapaMeTpaM, oIperie-
neHHbIM B (patte MSLh. B dyHkimio nepenaem
JiBa IIapaMeTpa:

e hBoms — uneHTudUKATOP HA OTKPBITOE
ycTporicTBo Kinacca Mass Storage.

e 0 — HOMep pasjena (partition) nucka,
0 onpenenser 1 pasgen.

Tperuit mapamerp B IpuMepe ABJIAETCS CTa-
TyCOM, BO3BpartaeMbIM atoit ¢pynkuueir. NULL
coobrraer GyHKIMH, 9TO He TPebyeTcst BO3Bpa-
IIaTh CTaTyc cocrosHust. Kpome cratyca cocTost-
Hust QYHKIUS BO3BPAIIIAET YKa3aTeIb Ha CTPYK-
typy fatContext. Dra cTpyKTypa sABIsETCS
unenrudukaropom API-unTepderica npaitBepa
1 UCIIOIB3YeTCs A7 OOPAILieHUs K IONKIIIOYeH-
HOMY yCTpoicTBy Mass Storage.

3areM B [[UKJIe OPTraHU30BaHbI OIPOC 60K
UART, 3amuch JaHHBIX B (DA U BBIXOT, U3 UK~
J1a TIOCJIe 3AIUCH YKa3aHHOTO KOIMUIecTBa OaiiT.
I[TpoBepKa HATNYKS JAHHBIX B IPHEMHOM Oyde-
pe UART ocymecrsisiercs ¢ momonisio IOCTL-
sanpoca VOS_IOCTL_COMMON_GET _RX_
QUEUE_STATUS. B oTBet Ha Hero JpaiBep
BO3Bpalla€T KOJIUIECTBO JAaHHDBIX, IPUHATHIX
1 3aIIMCaHHBIX B 6yep Ha TeKyIIMil MOMEHT.
AHaJI0OrMYHO IIPOU3BOIUTCA ITPOBEPKA HAJTUTINA
maHHbIX 17151 nHTepdeiicos SPI u FIFO.

ITpu Hanuauu TpebyeMoro KoaudecTsa 6ait
IaHHBIX B IPUeMHOM Oyepe IPIIIoKeHH e TIepe-
X0IuUT K paborte ¢ armoM: oTKpsITHE (aitia, 3a-
IICh B HETO U 3aKpbitue daitia. OTKpbIBaeM WK
cospaeMm daitn pyukiwmeti fat_fileOpen(), B koto-
PYIO IIepeaaloTcs CIeYIOIHe IapaMeTphL:

o Ykasarenb Ha API-unrepdetic.

o Vkasareisb Ha 00JIaCTh TAMSTH, TJie XPAHUTCS
unpopmarnus o daitre.

e UM ¢aitna. [Tpu ucnonb3oBaHUY ITOMH
Cl)YHKLlI/II/I IOEeUCTBYIOT CJIEAYIOLIMe OTPaHNU-
YeHUsI: UCIOIb3YIOTCS TONBKO 3araBHbIE
6YKBbI; TOUKA He UCIOIb3YeTCs, 3aMEHSIeTCs

pybpuka | KOMMOHEHTDI

po6esIoM; [UIHHA UMEHH, BKIIOYas pobest

U pacIIMpeHue, CoCTaBsger 11 CMMBOIOB.

e Pesxxum pocrtyma K dairy. FILE_ MODE_
APPEND_PLUS ykasbiBaer, 4T0 (paitn o1-
KPBIT JI YTEHUA U 3aIIUCH, IIO3UIUA yKa3a-
TeJs yCTaHOBJIEHA Ha KOHell (ailia, TO eCcTh
HOBbIe TaHHbIE OyIYT M0OABIATHCS K YKe
CYILIECTBYIOLIHM.

ITocie BoimonHeHus: GyHKIUS BO3Bpallia-
T KOfj, yCIIeIITHOTO 3aBePIIEeHIs UIN OLUINOKH.
C nomouisio pyukiuu fat_fileWrite() Bbion-
HSIeTCS 3aIKCh B (ail. B GyHKINIO TOIKHBL
OBITH IepeaHbI CIIEYIOIITe TePeMEeHHBIE:

o Vkaszaresb Ha 00JICTh TAMSTH, TJie XPAHUTCS
unpopmarys o daitre.

o KoauuecTBO 3aIUChIBAEMBIX 6aﬁTOB.

e MaccuB aHHBIX, KOTOPble OYAyT 3aIMUChI-
Batbcs. NULL, ecm ocymiecTBisieTcs npsiMast
3amuch U3 nepudepuitHOro ysuia KOHTPOII-
nepa.

o Vkasarenp Ha nepudepuitHblit 610K, U3 KOTO-
poro npunumaiorcs fansele. NULL, eciu uc-
II0JIb3yeTCs IPOMEKYTOUHBIN MaccuB. B mpu-
Mepe UCI0Ib3YeTCs 9TOT BAPUAHT Mepefain
JaHHBIX.

e YKaszareib, 10 KOTOPOMY MOKHO MOJTY4UTh
KOJIMYECTBO 3aIIUCAHHBIX (DYHKI[Mel TaHHBIX.
NULL, eciiu He HCIIOIB3YeTCS.

ITo OxOHYAHMY 3AIINCH HEOOXOAUMO 3aKPBITh
aiit ISt BCTYIUTEHNs B CHUTY HU3MEHEHUIL.

[Tpunoxenue 6ygeT 0XKUAATH ITOTYIEHUSI
maunslx mo uuTepdeiicy UART; npu mocty-
wiennu 20 6aiT onu OyAyT 3amucaHsl B daiin
UARTDT.TXT. Dror nponecc 6yaer HOBTO-
PATHCA HUKIUIECKU.

Yrenue u3 daiiia u mepegada ero COLEePKu-
MOTO Peagu3yercs 0 aHAJIOTHIHOMY aJro-
purmy. UT06bI HPOIUTATH BCIO HHPOPMALUIO
u3 ¢aita, HeOOXOIUMO BHECTU B JIUCTUHT CJIe-
LyIOIIHe U3MEHEeHNS:
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o 113MeHUTH pexxuM HOCTYyIA K baitny B PyHK-
wnn fat_fileOpen () na FILE_MODE_READ,
YKa3aTeJab IO3ulun 6Y}1€T BBICTABJICH B Ha-
vaio arira.

o Cnomorusio ¢yHriwu fat_dirEntrySize() no-
Jy9uTh pasMep Qaiiia, ecli XOTUM CIUTATh
BCe [laHHbIe U3 Qaiia.

e 3aMeHUTDH QYHKIIHMIO 3aIUCH Ha DYHKIUIO
yrenuss — fat_fileRead(). Ilo ananoruu
¢ QyHKIIHel 3anucy mepefaTh: yKasaTelb
Ha (ailr; KOMuIecTBO 6aiiToB, KOTOPOE Tpe-
6yercst mpoYmTaTh (1L YTeHUs BCero daitia
HCIIOJIb3YeTCst 3HAYeHHUe, 10Ty YeHHOe (PyHK-
uueit fat_dirEntrySize()); MacCUB JaHHBIX,
eciu OyIeT UCIOIb30BAThCSI IPOMEXKYTOU-
Hbli1 6ydep; ykasarennb Ha 6ok UART, ecnu
IaHHBIE OYIYT IepenaBaThCs IO 3TOMY HH-
Tepdericy; KoauIecTBO CIUTAHHBIX B IIPOL[EC-
ce BBIIOIHEHUS QYHKIINY GafiTOB.

3aknioveHHe

B 3aBepiieHue otMeTnM, uTo Kommauust FTDI
HpPOJIOJDKAET pa3BUTHE IPOTPAMMHOr0 00e-
CIedeHust JUIst XOCT-KOHTpostepa Vinculum II.
Hanpumep, nocienHee 06HOBICHHE CPefbl
paspaboTKu BKIIOYaeT B ceOst 0OHOBIEHHBILI
FAT-ppaiiBep ¢ HOBBIMU KOMaHIaMH JJIsI KO-
IUpOBaHUs PaiIOB U TUPEKTOPHIL C OFHOTO
USB-nucka Ha ipyroit. B OymyIem MOXXHO 0XKU-
natb 106aBIeHUS OIHOBPEMEHHOM MO EP)KKH
npatiepom BOMS SD-kaptst u USB-nuckoB.
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