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EIZAFQrH

Ze auTH TNV SUTAWUATLKN Epyacia SnULOUPYNCAUE €va aVOAOYLKO CHUA
HEow HLag BUpag usb. MNa tnv HEAETN , TNV KATAVONON KAl TPAYHATOOLNGN TG
TITUXLAKNA G XPELAOTNKE va avatpeéoupe oxeSOV o€ OAEC TIC EUTELPLEC K YWWOELG TIOU
AdBape amno tig omoudEC oto TR AUTOUOTIOHOU . XPELAOTNKE va tpopnBeutol e
éva module pe evowpatwpévn Bupa usb to UM245R kat éva DAC7611.MpwTtog
0TOX0G Hag NTAV va LABOoUHE va KATavorcou e TNV Asttoupyld tou UM245R .3tn
ouvexeia ,ypadape tov kwdika oto meptBarov tig Visual C++. Ztov
TIPOYPAUHATIONO Tou UM25R xpnowuomnowoape tng BBALOBNKEC TOU WOTE va
UMop£ooU e va ouvoeBel pe To Aettoupyko tov Windows 7.Anploupynocope éva
TPLYWVLIKO onpa péxpL tal2bit. Ano tig 8 e€66oug tou UM245R XpNnOLUOTIOLNCAUE TLG
3 MPWTEG WOTE L pLa v oTéAvel Ta Sedopéva otov converter n SeUTePn va OTEAVEL
TOUG TTAAOUG TOU poAoyloU Kal n Tpitn va poag Seiyvel MOTé POPTWVETE TO ONUA LAG.
OAa aUTA cupdwva Pe To Slaypappa xpoviopol tou DAC. Enetta, mpooBEcape Tov
DAC7611 6mou Ba petatpePel ta Pndlaka Sedopéva oe avaloyLlkd oruUa WOTE Vo
UTTOPECOULLE VA TO QTTELKOVIOOUE OTOV MaAoypadoO.
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1. OEQPITIKH EIZATQIH
BaolkEG TEXVOAoyieg e16060u/e€660UL

Ta kukAwpata €006ou/e€06ou (I/0) TwV UTIOAOYLOTIKWY CUCTNHATWV
uag e€aodaiifouv tn duvatotnTa TNG EMKOWWVIAG PE AANOUG UTTIOAOYLOTEG
Kol TIEPLPEPELAKEG OUOKEVEC. O €AEYXOG EEWTEPLKWV OPYyAVWY, KABWCE Kal n
eloaywyrn 6edopévwy amod to MEPLPAANOV TIPOG TO UTOAOYLOTIKO KUKAwWQ,
ETUTUYXAVETOL HEOW TwWV Bupwv emKowwviag, PE TN XPNon KATAAAnAwv
TEXVLKWV.

JTO EMOUEVA, UE TOV OPO UTTOAOYLOTIKO oUoTnUa avadEPOUOOTE KUPLWG
o€ MPoowrkoUE uTtoAoyloteg (PC), aAAd Kol O ULKPOEAEYKTEG, TIOU €MioNG
Slo0étouv  kukKAwpata  ewodou/e€odou  (I/O)  kal  pmopouv  va
XPNOLUOTIOIO0UV TIG (BLEG TEXVIKEG emiKowwviag. Emiong o 6pog pmopel va
ovadEpetal oe «EEUTIVEGC OUOKEULEC», LKAVEC va OlacuvdeBouv kol va
ETUKOLVWVNOOUV UE AAAEC CUOKEVEG O €Vl UTIOAOYLOTIKO TteptBaAlov. MNa to
AOYO auTO oL BaCLKEC apXEC Ba TAPOUCLAOTOUV YEVIKA.

NapdAAnAn Emwkowvwvia

Jtnv mopdAAnAn emnikowwvia kdaBe YndloAé€n mou eloayetal TPOG
enefepyaoia n MOV TTAPAYETAL W ATOTEAECHA OE £VA UTIOAOYLOTLKO cUOTNUA
eudpaviletal otov Asyouevo Siadpouo Sedouévwv: kabe bit epdaviletal os
gt ypapun tou dtadpopou kat oAa ta bits tng YnodloAé€ng eudavilovral
tautoxpova. H swoaywyn n eaywyn ™ Yndlolééng amod kol mpo¢ To
e€wTepKO TepIBAAlov yivetal pe t Bonbela twv StavAwv elcodou/e€6dou
(1/0) kot pe TNV umootApLen KATAAMNAWY KUKAWHATWY, ToU ovopdlovtol
Bupeg etodbou/eéodou (I/0 ports).

O Mo aueocog Tpomog yla ™ petadoon dedopévwy gival n mapaiinin
enmkotvwvia. tnv MapAaAAnAn emkowvwvia oAa ta bits pag AéEng dedopuévwv
petadidovtal tautoxpova TPOG Tov AmodEKTN. To UTMOAOYLOTIKO cUOTnHa
doptwvel To mpo¢ petadoon Oebouévo o €vav KATAXWPENTH , TIOU EVEXEL

Bgon uvAung pe



Karaxwpntig

IxAua 1.1 NoapdAAnAn petadopd oktw bits

OUVYKEKPLUEVN OlevBuvon otov XAptn TNG HMVAMNG TOu ouothuotoc. Ta
KUKAWpoto e€660ou petaBLBAalouv To MEPLEXOEVO TOU KATAXWPNTI LECW EVOG
KaAwdiou moAamAwvV OCuppdTwv oOTo KUKAwpa ARYPnc. H Béa autnh
glkoviletal oto IxNua 1.1.

Ta mAgovektpata tng mapdaAAnAng petadopag dedopévwy evromnilovratl
Kuplw¢ otnv taxvtnta petadoonc. Eival mpodaveg OtTL pe Tov TPOTO AUTOV N
petadoon yivetat moAU ypnyopa, adol OAa ta bits plag PndloAé€ng
peTadEpovtal Tautoxpova and Tov ToUnd otov amodéktn. OuoLooTIKA, O
pPUBUOG pueTAadoong eplopileTal amd TNV TaxUTNTA HE TNV Omoila AELToupyouV
Ta KUKAwpata etoddou/e€660u Tou mopnou Kol Tou SEKTN.

Ta pelovektipata tng mapdAAnAng petadoong eival to KOOTOG Kal n
SuokoAia TNG eykatdaotaong Twv KoAwdiwv, Adyw Ttou onpaviikol aplBuou
TOUG o€ KABe emikovwviakn {evén. EEAAAOU, o€ HEYAAEC QMOOTACELG TO CHRUA
e€aobevel kal ouyva mapatnpeital aAAnAemidpacn Twv ONUATWY TIOU
petadidovrtal otig mapAAnAEeG ypaUPEG eVOG TTOAATAOU KaAwdiou.

Ma Toug mapamavw Adyoug n MapdAAnAn €mikowvwvia xpnollomnoLeitat
Kuplw¢ otn SlacUVOECN CUOKEUWV O HLKPEC QTIOOTAOCEL, OTAV UTIAPXEL
avaykn ywa upnAol¢ puBuoug petadoong tng mAnpodopiag. EToL, CUOKEUEC
OTIWG Ol EKTUTIWTEG KOIL OL OTITIKOL COPWTEC, TIOU OUMOLTOUV TOXEl peTadOpA
ONUAVTIKAG Toocotnta¢ mAnpodopiag, Sltaouvdéovtal péow TApPAAANANG
ETUKOLWVWVIOC LE TOV NAEKTPOVLKO UTIOAOYLOTH).

InUELWVETAL OTL OL TEPLOCOTEPOL CUYXPOVOL UTIOAOYLOTEG SlaBétouv
Stadpopo dedopévwv (data bus) svpoug 32 bits. Evtoutolg, n mapdAAnAn
peTadopd Twv deSopévwy MPog eEWTEPIKEG CUOKEVEC YIVETAL LE TOUTOXPOVN
puetadoon povov oktw bits kaBe dpopa.

Toa moO yvwotd TPWTOKOAAO TapAAANANG emkowwviag eivalt To
TipwTtokoAAo CENTRONICS, yia tnv Turikn mapadAAnAn Bupa evog umoloylotn



PC kal to mpwtokoA\o IEEE 488 ) GPIB, to omoio xpnollomnoleital og TOAAQ
ETUOTNUOVIKA Opyava yla tn Snuioupyia QUTOUATOMONUEVWY CUCTNUATWY
HLETPHOEWV.

Zeplakn Emwkowvwvia

‘Evag tpomo¢ petadoong tng mAnpodoplag, €6IKA O ONUOVTLKEC
OOOTACELG, £lval N CElpLAKA €MKOWVWVIO. Mg Tov TPOMO aUTO Ta bits tng
nmAnpodopiag petadidovral éva kabs popad, otn oELpq, LECA ATIO EVaV Aywyo
uetadpopdc Twv OSedopévwy. Itnv  amAoUoTEPn TEPIMTWON TETOLAG
ETUKOLVWVIOG XPELA{OUAOTE TPELG CUVOALKA aywyoUg, £Vav yla TNV AmOCTOAN
6ebopévwy, évav yo tTn AnPn kot évav mou Ba Bploketal oto SUVAULKO
avadopag TWV HETASIEOUEVWV ONUATWV.

Elvat mpodavég OtL yla va amootaloUv LE OELPLOKO TPOTIO KAToLa
6ebopéva péow plag Bupag emikolvwviog evog NAEKTPOVIKOU UTIOAOYLOTH,
TPEMEL MPWTA VA HUETATPATIOUV OO TN MAPAANAn popdn, UE TV omola
eudavilovrat oto dtadpopo dedouévwy, o oslplokn popdr. Tn Astoupyia
auty avoAoapBavel €éva  KUKAwPo Tou ovopaletalr UART  (Universal
Asynchronous Receiver/Transmitter), T0 omolo UTIAPXEL O OAOKANPWUEVN
popdn EMAVW OTN  MNTPLWKNA TIAQKETO 1 OTIC HovAdeg eAEyyou Twv
TEPLHEPELOKWY CUOKEUWV €VOG UToAoylotr. H Aeltoupyilo TOU KUKAWUATOG
auTtou otnpiletal otn Asttoupyia Tou kataxwpntr oAlcbnong, o omoiog
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ZxAua 1.2 Zeipiakr) Perddoaon TTANPOPOopPIag atmod Tov UTTOAOYIOTH TTPOG
€EWTEPIKN OUOKEUN



adou AdaPBel kamowa Sebopéva kal ta kataxwpnoest ota flip-flops mou
Sl00¢tel, oAloBaivel ta bits NG PndLoAEENG O €XEL KATOXWPNOEL Eva-Eva
TpoG Ta Se€LA 1) TPOG TA APLOTEPQA.

To KUPLOTEPO TAEOVEKTNUA TNG OELPLAKAG ETLKOVWVIOG €lval O HUIKPOC
aplOuoc kaAwdiwv dtacuvdeong mou amnatteltal, oe oxéon Ue TNV MapAaAnAn
ETUKOWVWVIA. AUTO KAVEL TNV gykatdotaon ¢Onvotepn OTOV Ol AMOCTACELSG
elval peyaieg. EmumA€oy, Ta MPWTOKOAAQ EMLKOWVWVIAC TTOU XPNOLLOTOL0UVTaL
OTN OELPLOKI] ETUKOLVWVIA ETUTPEMOUV HUEYAAEC OTAOUEG ONUATWY OE OXECN UE
TQ TPWTOKOAA TNG TMAPAAANANG ETUKOWVWVIOG, OTOTE OL QTWAELEG TOU
ONUATOC SNULOUPYOUV HIKPOTEPO TPOPBANUA KoL n HETAdoon Ot HeEYAAN
anootoon sival epikt. EEAAAOU, PE TNV OELPLAK ETUKOWVWVIO €lval TIOAU
EUKONOTEPN N aoUpuatn petadoon, €8k péow Olatafewv umépubpng
aktwoBoAiag, mou eival oAU Sladedouéveg. TENOG, n OELPLAKN HETASOON
glval mo KataAAnAn yia xprnon He HKPoeAeykTéC. O Adyog elval OtL ol
Sladopeg Slatatelg, onmwg petatponel¢ A/D, UVAUEG, UTIOAOYLOTEG K.ATL
KataAapBavouv TOAU AlyOTEPOUGC OKPOOEKTEC TOU UIKPOEAEYKTH OTAV
ETUKOLWVWVOUV OELPLOKA HE aUTOV, TApA OTOV ETUKOWVWVOUV TopAdAAnAa.
E€AAAOU, HEPIKA OCUOTHUOTA ULKPOEAEYKTWV €XOUV EVOWUATWUEVEC BUpEeG
oelploknG dlacuvdeong pe To eEWTEPLKO TtepBAAAov, KATL TTOU KaBLoTd amAn
™ oclplaky Olacuvdeor) Toug HE TEPLPEPELAKEC OUOKEVEC. A NG
Blounxavieg exel avamtuyxBel to SSl(Serial Synchronous Interface). To SSi elvat
L0 EUPEWC XPNOLUOTOLOUMEVN oslplakn Slemadn HeTaly Twv alodntripwv
KOl TwV €AEYKTWV O Plopnxavikd ocuotiuata oautopatiopou. To  SSI
XPNOLLOTIOLEL Lo OELPA TTAAMWY pOAOYLOU amd évav EAEYKTN yla va EEKLVROEL
Hio €€060 amo tov aloBntipa. Ta Sedopéva EVNUEPWVETAL CUVEXWE ATIO TOV
awdnTApa Kot eEpVoUV oTov Kataxwpnti oAiodBnong. Metafl twv moaApwy
TOU poAoyloU UTtApXEL pLat eAdxlotn KabBuotépnon twv 25 XIALOOTWV Tou
SeUTEPOAEMTOU, KOTA TNV Omola Ta Kowvoupla deSopéva petadEpovtal oTov
kataxwpntn. Ta dedopéva petatomniletal otav o atcOntripag AdBel maApo
poloyloU amd to controller. 6tav TtOo poAoL sival high kat n eldayiotn
xpovokaBuotepnon moapéNBel véa Obedopéva eival Sdabéowa  y va
SwaBaoete.

To Sldaypappa ameilkovilel tn Asttoupyia tng 6éong e SSI. H B€on tou
poyvnTn TomoBetnuévo os pLa pnxovn pe akpifela mpoodlopiletal pe pébodo
HOYVNTOOUOTOANG. H TN petatomniong napéxetal o€ éva Binary 24 i 25-bit
GRAY kwdwka. H por debopévwyv petadobnkav oe €vav eAeykT HEOW TNG
Slemadng SSI og andotaon €éwg 240m pe baudrate twv 100kbps.
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OmoLo¢ armoKTA Lo EE0LKELWON HE TNV ETKOWVWVIA HEOW TNG TTOPAAANANG
KOl TNG OElpLakng Bupag, Bewpel OTL eival puoikd kamola oty va petafet
otn xpnon tn Bupag USB. Eival ¢pavepd OtL n ayopd £xel amodextel mMARPWC TN
véa auTh Bupa emkovwviag, Tou TPodavwG UTIEPEXEL O€ EVEALELD KOL OE TEXVIKA
XQPOKTNPLOTIKA, OMwE N TaxlTnTa HeTadopds SEO0UEVWY, O HEYLOTOG aplOUOg



10

TWV UTTOOTNPLOUEVWY TIEpLPEPELOKWY, N SLaxXElpLon TNG NAEKTPLKNG EVEPYELOC K.
a.

O levikog Zelplakodg AtavAog (Universal Serial Bus) yevwnBnke péoa amod
™V avaykn va ocuvééooupe dadopwv eldwv meplpepeLlakd, HE Evav TUTO
ouvdéopou, Katd To Suvato PLKPO o€ HEYEDOG, KOTOPYWVTAC TNV TIOWKIA LA TWV
KaAwSiwv Kol TwV HETAOXNUATIOTWY Tpododociag, mou cuvavtaue oxebov oe
KABE UTTIOAOYLOTLKO cUCTNUA.

Ao puokn anoyn, o cuvdeopog USB amoteleital anod técoeplg emMadeg
anod TG omoieg fekwvouv Suo levyn kaAwdiwv. To €va levyog KoAwdiwv
XPNOLLOTIOLELTOL ATIO TO TIPWTOKOAAO yLO TNV CELPLAKI) EKTIOUT Sladoplkwy
ONUATWV avapeoa otov uroAoylotr (host i €eviot) Kal otnv meplpepeLlakn
ouokeun. To Seutepo {eLyoC XPNOLUEVEL vl TNV apoxn Tpododoaiag ota
neplpepelokd. O ouvdeopog anod ) HepLd tou eviotn (ouvdeopog A) eival
SL0popeTIKOC aTd TO CUVOECO TIPOG TN UEPLA TWV MEPLHEPELAKWY CUGKEUWY
(ouvéeopog B) kat £toL eival aduvato va cuvdeBel To kaAwdlo avamnoda.

To USB €xeL puika ekouyxpovioel tn Sladkaocia auvty . OL XprAoTeg
UopoUV va TIPOCHETOUV Kal adalpolv TePLPEPELAKA OMWG EKTUTIWTEG ,
dWTOYPADIKEG UNXAVEG , CAPWTEC , KOL €va UpU GACHA TWV OVOPWTIILVWY
Yuokevgg Stacuvdeonc xprotn ( HIDs ) xwpig emavekkivnon . 2UoKevég eivat "

hot swappable " . OL 0dnyol cuokevwv eival akoun amnapaitnTol, aAAd to
HOVO TIOU Xpeldaletal eival va eykatactabouv e dopd . Kat ot
€EEIOIKEVUEVEG EOWTEPIKEG KAPTEG €lval TEPLTTEG OTOV MO OUOKEUR
ouvdéeTal pEow tnG Bupac USB . To USB €xel emiong €€alpeTiki Lkavotnta
enéktaong . Otav ouvdualetal pe USB hubs, emapkeic mopoug yia PC, kot pe
™V KATAAANAN koAwdiwon , pla eviaia Bupa USB pmopel va Staxelplotel
HEXPL Kal 127 ouoKkeUEC . ( ZuykpLtikd , éva mpoturto DBI ouvdeon eAéyxel
HOVO €va KOUATL Tou e€omALlopol . JEtol, ev umtapxel kapia apdiBolia otLn
USB €xeL amodelyBel otL eival oAUl xpriolpo kat dev €xel €pBel edw yla va
pelvel . ANG yLo val TIAPEL TOL LEYLOTA ATTO TOV EEOTTALOUO TIOU XPNOLLLOTIOLOUV
TIAAQLOTEPO TIPWTOKOAAQ , KOLL YLOL VOL KPOITI|OEL TO AELTOUPYLKO EEOTALOUO , UE
TMANPN AewtoupylkotnTa o€ OAn tnv woéAn Sldpkela IwnAg Tou , oL
TOAQLOTEPEC OUOKEUEG TIPEMEL val €lval o€ B€on va €MIKOWVWVOUV HE TA
cuoTuata mou xpnotpornotouv USB . MNMou pmopel va yivel Le apKeETA eUKOAQ
pe USB oe oslplakn HETATPOMELC - He TNV PoUTtoOeon OTL €xeTe eMAEEEL TO
OWOTO PETATPOTIEN .

‘EXOUV KOTOOKEUQOTEL OElpEC amo  Plopnxavikeég umodoxég USB (m.x.
IP65/IP67 ODVA ).0OL oUvdeopol eival LOAVIKEG yla OAEC TIG BLOUNXOVIKEC
edappoyég USB omou amatteitatl pio peydAn duvatotnta aocddalewag . Ot
OUOKEVEG €xouv oxedlootel ylwa tn Slacuvdeon HE MLKPOEAEYKTEG Yyl

10
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UNxatpovikeg ouvdéoelg kat | / O interfaces otn Blopnxavikn texvoloyia
QUTOMOTIOMOU , pnxavoAoyia ( 1.X. mAvel oUVOEONC) KoL UNXAVOAOYIKWY
EYKATAOTAOEWYV . TUTILKEG EpapuoyEC meplhapBdavouv Blopnxavikég Avoelg PC
, EAEYXOU KOl QUTOUATLOMOU, inverters Kol POUTIOTIKEG EPOPUOYEC , KABWG Kot
ocuotnuatwy fieldbus .

ETHERNET

To Ethernet gival pakpav n mo dtadedopévn texvoloyia LAN onuepa,
OUVSE0VTOG TEPLOCOTEPA OO TO 85 TOLG EKATO OTOV KOOHO Twv LAN cuvdedepévwv
UTTOAOYLOTEG Kal otaBuoug epyaciac . To Ethernet avad£petal otnv OLKOYEVELX TWV
TEXVOAOYLWV SIKTUWONG UTIOAOYLOTWYV TTOU KaAUTttovTal amno to npotumo IEEE 802.3,
KOl UIOPEL va TPEEEL TTAVW KL artd OMTIKES (VeC Kal and kaAwdia otpifo-
levyaploU(twisted-pair cables) . Me ta xpovia , to Ethernet €xel otaBepa €eAxOel
yla va mapacoyeL mpocBetn anodoon kat suduia ota diktua . Autr n CUVEXNC
BeAtiwon €xeL kavel to Ethernet pla e€atpetiki AVoN yla BLOPNXAVIKEG EPAPUOYEG .
IAUEPQ , N TEXVOAOYLO aUTH UMOPEL va TtapéxeL TEooePLC pUBUOUG SeSopévwy .

® 10BASE - T Ethernet mpoodépel anodoon €wc kat 10 Mbps mavw amo XaAKwvo
KaAwdLo ouveoTpappévou (eUyoug .

® To Fast Ethernet av&avel tng mpodlaypadeg ( 100 Mbps ) taxutnTag tou
10BASE - T Ethernet evw diatnpwvtog MOAAEC Ao TIG TEXVIKEG poSLlaypadEC Tou
Ethernet . OL OHOLOTNTEC QUTEC EMITPEMOUV GTOUC OPYAVIOHOUC VO XPNOLULOTIOLOUV
10BASE -T edappoyeg kat ta epyaleia dtaxeiplong tou diktuou o€ ypriyopa diktua
Ethernet.

® Gigabit Ethernet enekteivel To mpwtokoAAo Ethernet akoun nepLocotepo ,
au&avovtag tnv taxutnta 6éka dopég mavw amno Fast Ethernet oe 1000 Mbps 1} 1
Gbps . Ene1dn Baociletal oto onuepvo mpotumo Ethernet kat eivat cupBato pe tnv
gykateotnueévn Baon tou Ethernet kau Fast Ethernet switches kat routers, ot
SLoXELPLOTEC TOU SIKTUOU UTopel va urtootnpiouv Gigabit Ethernet xwpig va
XPELAETAL VA EMOvVAKATAPTIOOUV ) va pdbouv uia véa texvoloyia

. ® 10 Gigabit Ethernet, mou emkupwBnkKe wg mpotumo tov lovvio tou 2002,
amoteAel pia akopn taxutepn €kdoon tou Ethernet . Emeldn to 10 Gigabit Ethernet
elval éva eido¢ Ethernet, mou pmnopet va otnpi€el evdueic Ethernet -based
UTINPECLEC SIKTUOU , UTTOPEL VO AELTOUPYHOEL UE TIG UTTAPXOUCEG OPXLTEKTOVIKEC , KOlL
NV eAAXLOTN PooTtabela ekpadnong Twv xpnotwv . H udnAn taxvtnta petadoong

11
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Sebopévwy Twv 10 Gbps mpooBetel pia kaAn Avon yla tnv apoxn uPnAol evpoug
{wvng oe diktua gupelag MEPLOXNAG KOL TV UNTPOTIOALTIKWY SIKTUWV ( MAN ).

Avayvwpilovtag otL o Ethernet eival n kopudaia Avon SiIKTuwaong, TOAAEG
Blopnxavikeg opyavwaoelg elonyavav tnv napadootakn fieldbus apyitektovikn yia
to Industrial Ethernet. To Industrial Ethernet edapudletl ta mpotuma MoOU €XOUV
avarntuxBel yia ta dedopéva emikowvwvia pe Ta diktua eAEyxou mapaywyns (Zxnua
3). Xpnowonowwvtag IEEE standards-based, ot Blopnxavieg purmopouv va LeTapEPOUV
TO OUVOAO N} LEPOC TWV EPYOCLWY OTO EPYOCTACLO TOUG € €va TtepLBaAlov Ethernet
HE TOV pUBUO Ttou emBupoUV.

Figure 3.  Using Intelligent Ethemet for Automation Control

Device Profiles g8 °?‘:'T‘;§' Valves Drives Robots
Application Object Library Fieldbus
} Specific
PR Data Management Services
|
Appiication { Explicit Messages, /0O Messages
Message Routing, Connection Management
L4 Transport {
L3 Network TOE e J\ QoS
P £ Parameters
L2 Data Link 3
Ethernet
MCA/LLC
L1 Physical

Physical Layer

MNa noapadetypa, To tpwtokoAAo Common Industrial (CIP) €xeL edapuoyEg mou
Baoilovtal oto Ethernet kat oto IP protocol suite (Ethernet / IP), oto DeviceNet kot
oto ControlNet (peta€l AAwV). OL teplocdTEPOL EAEYKTEC (UE TIG KATAAANAEC
ouvdéoelg Siktuou)umopet va petadépouv dedopéva amnod 1o Eva Siktuou ota GAAa,
aflomoLwvTag TG UPLOTAUEVEG EYKATAOTAOELS, AAAA ekpeTAAAeUOEVOL TO Ethernet.
H fieldbus 6oun 6edouévwy ebapuoletal oe otpwpata 5, 6, kat 7 Tou HOVTEAOU
avadopdc OSI arnd ta Ethernet, IP,kat TCP / UDP oto eninedo petadopdc (Layer
4).To mAeovektnua tou Industrial Ethernet elvat 0tL ot Blopnxavieg Kal oL CUGKEVEC
UITOpOUV VA CUVEXIOOUV VO XPNOLUOTIOLOUV Ta TTApad00LOKA EPYAAELD TOUG KOLL TLG
epapUOYEC TTOU TPEXOUV O€ [La TTOAU TILO armoteAeopaTiki utodoun Siktbwong. To
Industrial Ethernet 6gv 6ivel povo tnv ypriyopn €nikowvwvio HeETatL Twv
KQATAOKEVUAOTIKWY CUCKEUWVY, OAAQ Kol S{VEL OTOUG XPNOTEC TV KAAUTEPN
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ouvSeouoTNTA Kal T StadAavela, EMUTPEMOVIAC OTOUG XPHOTEG va ouvdEBOUV LE TIG
OUOKEUEG TTOU BEAoUV XwpLG va amaltteitol EExwpLoTEG TTUAEG.

2.UM245R-DAC7611

2.1.UM245R

To UM245R eival éva module mou tng etatpiag FTDI (Future Technology
Devices International Ltd) To omoio xpnowornoiet to chip FT24R. To FT245R €ival éva
usb pe mapaAAnAo FIFO interface.EmumAéov SLaB€tel TIG AslToupyieg cUyXpovn Kal
acuyxpovo bit bang interface. Ané USB o mapdAAnAo oxedlaotnke
Xpnolponolwvtag to FT245R €xel amAomnolnbel MepALTEPW UE TNV TANPN
EVOWUATWON Tou e€wteplkol EEPROM , KUKAWMO poAoylou kot USB avtlotaoelg
EMAVW oTn ouokeur. H UM245R napéxetal os €va PCB 1o omoio £xelL oxedlaoTtel yla
va ouvdéoete o€ éva mpoturo 15,0 xtAootwy ( 0,6 ") og mAatog 24 pin DIP . OAa ta
e€aptruata mov xpnolomnolouvtal , cupneplapBavouévng tng FT245RL eival Pb -
free ( RoHS cupfato ) .

13
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2.1.1 The Bit Bang Mode-Asynchronous

H Bit mode Bang eivat pia g8k Asttoupyia tng cuokeung FT232R kat FT245R mou
oAAAZel TG 8 ypaupég /0 og éva 8bit apdidpopo diauvlo dedopévwy. Yridpyouv
TPELG TUTIOL TWV bit mode Bang yia tnv FT232R: aclyyxpovng Bang Bit, To omoio sivat
T0 (610 pe to FTDI BM kat C chip-style Bang Bit mode, pe tnv mpooBrkn tg
«avayvwong» Kat «eyypadnc» otnv mepimtwon tou FT232R. tn «20yxpovn Bit
Bang» ta 6eSopéva povo Stafalovral. Autr gival n idla Asltoupyld He TNV
ouyxpovn Aettoupyia tou FT2232 Bang Bit. H CBUS Bit Bang Asttoupyia, pia véa 4-
bit €kdoon tou Bit Aettoupyia Bang ival StaBoipa oto FT232R CBUS kapditoeg
oAAG OxL yla to FT245R.

H aocuyyxpovn katl cuyxpovn Aettoupyld Bang Bit evepyomoleite amo TI¢ EVIOAEC TOU
driver, evw CBUS Bit Bang mpénel va cuotaBei otn ocuokeur) EEPROM mpuv va pmopet
va evepyomolnBet pe tnv evtoAn tou driver.

Epelc XpnOLLOTIOLCOE OTOV TPOYPAUUATIONO Tou UM245r tnv acuyxpovn
Aettoupyld. Itnv Aclyxpovn Aettoupyia Bit Bang sival to (610 pe BM-style
Aettoupyia Bang Bit. Onmoladnmote eSopéva ypadovtal oTn CUCKEUT KATA ToV
ouvnon tpomo Ba autocuypovilovtal ota pins ta omola £€xouv StapopdPwOel wg
£€€odol. Kabe pin pmopei va kaBoplotel autoteAwc wg elcodog 1 €€060g. O puBUOG
otL ta Sedopéva ouyxpovilovtal eAéyxetal amo tnv Baud-rate yevvntpla. MNa
oaANa€ouv Ta Sebopéva pEneL va eyypadoUVv vEa Kal To poAdL TN Baud-rate mpémnel
va «teppatioe». Av Sev eyypadouv véa dedopéva otn cuokeun, Ta pins Ba
KPATAoOoUuV TNV teAeuTaia TLUA Tou ypAadTnKe.

Otav n AcUyxpovn Bang Bit mode eival evepyomownpuévn oL ypapueg 1/0
Stapopdwvovtal wg eENG :

FT232RL/FT245RL | FT232RQ/FT245RQ

oot Pin Number Signal Type Description
1 30 Do Input/Output Bit Bang data Bus bit 0
5 2 D1 Input/Output Bit Bang data Bus bit 1
3 32 D2 Input/Output Bit Bang data Bus bit 2
11 8 D3 Input/Qutput Bit Bang data Bus bit 3
2 31 D4 Input/Output Bit Bang data Bus bit 4
9 6 DS Input/Output Bit Bang data Bus bit 5
10 7 D6 Input/Qutput Bit Bang data Bus bit &6
[+ 3 D7 Input/Qutput Bit Bang data Bus bit 7

Mepikég D2XX evtoAég Tou odnyou sival avaykaieg yia tn xprion Acuyxpovn Bang
Bit. OL TtLO ONUOVTIKEC avadEpovTal TAPAKATW:
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D2XX Function Description

Asynchronous Bit Bang mode is enabled using the FT_SetBitMode command.

A value of 0x01 will enable it and a value of 0x00 will reset the device mode.

(see note 1)

The rate of data transfer can be controlled by using the FT_SetBaudRate
command. The maximum Baud rate is 3MBaud, but to allow time for thedata to be
FT SetBaudRate setup and held around the WR# strobe the Baud rate should be less than

- 1MBaud.The clock for the Asynchronous Bit Bang mode is actually 16 times the
Baud rate. A value of 9600 Baud would transfer the data at (9600x16) = 153600
bytes per second, or 1 every 6.5 YS.

i Data can be written to the device in Asynchronous Bit Bang mode using the
FT_Write FT_Write command. If multiple bytes are written te the device the values on the
pins will change at the rate set by FT_SetBaudRate

. FT_GetBitMode returns the instantaneous value of the pins. A single byte will be
FT_GetBitMode returned containing the current values of the pins, both those which are inputs and
those which are outputs.

FT_Read will return a buffer of values which have been sampled from the pins at
FT Read the rate set by FT_SetBaudRate. If the read buffers have filled, data will be lost.

- Each byte returned contains the values of the pins, both those which are inputs
and those which are outputs.

FT_SetBitMode

2.1.2 The Bit Bang Mode-Synchronous

Me tnv ouyxpovn Aettoupyia Bit Bang, ta Sedopéva Ba oTtaAouv HovVo av UTIAPXEL
XWPOoG otn cuokeun yla ta dedopéva mou npenel va Staaoctouv amnd ta pins.Emiong
otnv acuyxpovn Asttoupyld Ba StaBaoctouv ta Sedopéva mou Bpiokovtal ota pins,
nipotoU otalel To byte Ba petadepbel . Tuvenwg, unapxel 1 byte micw anod tnv
€£060 kal €toL Ba StaPfaoete TG l06d0UG yLa To byte mou HOALS E0TELAE, Kal Eva
AaAMNo byte mpémel va otalel.

t t2 t3 td t5 t6

Clk Time

D7..0 Current Data >——< New Data

WR# ﬁ
RD# / \

<<TO SLAYypPOUUA XPOVIOUOU >>

Otav n ocuyxpovn Bang Bit mode sival evepyomolnuévn ot ypappég I/0
Stapopdwvovtal we eENG :
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FT232RL/FT245RL | FT232RQ/FT245RQ | . -

Pin Number Pin Number Signal Type Description
1 30 Do Input/Output Bit Bang data Bus bit 0
5 2 D1 Input/Output Bit Bang data Bus bit 1
3 32 D2 Input/Output Bit Bang data Bus bit 2
11 8 D3 Input/Qutput Bit Bang data Bus bit 3
2 31 D4 Input/Output Bit Bang data Bus bit 4
9 6 DS Input/Output Bit Bang data Bus bit 5
10 7 D6 Input/Qutput Bit Bang data Bus bit &6
[+ 3 D7 Input/Qutput Bit Bang data Bus bit 7

Mepikég D2XX evtoAég Tou odnyou eival avaykaieg yia tn xprion Acuyxpovn Bang
Bit. OL TtLo oNUOVTIKEC avadEpovTal TapaKATW:

D2XX Function Description

Asynchronous Bit Bang mode is enabled using the FT_SetBitMode command.
A value of 0x01 will enable it and a value of 0x00 will reset the device mode.
(see note 1)

FT_SetBitMode

The rate of data transfer can be controlled by using the FT_SetBaudRate
command. The maximum Baud rate is 3MBaud, but to allow time for thedata to be
setup and held around the WR# strobe the Baud rate should be less than
1MBaud.The clock for the Asynchronous Bit Bang mode is actually 16 times the
Baud rate. A value of 9600 Baud would transfer the data at (9600x16) = 153600
bytes per second, or 1 every 6.5 uS.

FT_SetBaudRate

Data can be written to the device in Asynchronous Bit Bang mode using the
FT_write command. If multiple bytes are written to the device the values on the
pins will change at the rate set by FT_SetBaudRate

FT_Write

FT_GetBitMode returns the instantansous value of the pins. A single byte will be
returned containing the current values of the pins, both those which are inputs and
those which are outputs.

FT_GetBitMode

FT_Read will return a buffer of values which have been sampled from the pins at
the rate set by FT_SetBaudRate. If the read buffers have filled, data will be lost.
Each byte returned contains the values of the pins, both these which are inputs
and those which are outputs.

FT_Read
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2.1.3 Neprypacdpn UM245R
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Nepypadn Bupwv UM245R

Pin No. Name Type Description

i DBO o FIFD Data Bus Bit 0*

2 DB4 /o FIFO Data Bus Bit 4*

3 DBE2 IO FIFO Data Bus Bit 2*

4 VIO PWR +1.8V to +3.25V supply to the FIFD Interface and Control group pins (1...3, 5, 6,
5..14, 22, 23).

In USBE bus powered designs connect to 3V20UT to drive out at 3.3V levels [connect
jumper J1 pins 1 and 2 together), or connect to VCC to drive at 5% CMOS level [connect
jumper J1 pins 2 and 3 together). This pin can also be supplied with an extemal 1.8V -
5.0¥ supply in order to drive at different levels. It should be noted that in this case this
supply should originate from the same source as the supply to Voo, This means that in
bus powered designs a regulator which is supplied by the 5V on the USE bus should be
used.

3 DB1 /o FIFO Data Bus Bit 1*

& DB? o FIFD Data Bus Bit 7*

7, 24 GHD PWR Module ground supply pins

8 DBS /o FIFO Data Bus Bit 5*

| DBE& /o FIFO Data Bus Bit 6*

10 DB3 /O FIFO Data Bus Bit 3*

11 PWE= /o Goes low after the device is configured by USB, then high during USE suspend. Can be
used to control power to external bogic P-Channel logic level MOSFET switch, Enable the
nterface pull-down option when wsing the PWREN= pin in this way.

i2 RD= /o Enables the current FIFO data byte on D0...07 when low. Ferched the next FIFD data
byte [if available) from the receive FIFO buffer when RD= goes from high to low. See
Section 4.4 for timing dizgram. ™

13 SLD GND USE Cable shield.

14 Use Qutput | 5V Power output USE port. For a low power USB bus powered design, up to 100mé& can
be sourced from the 5V supply oni the USE bus, A maximum of 500mA can be sourced
from the USE bus in a high power USE bus powered design.

15, 21 VICC PWR These two pins are intemally connected on the module PCB. To power the module from

ar the 5V supply on USB bus, connect jumper 12 pins 1 and 2 together (this is the module
OQutput | default configuration]. In this case these pins would have the same description as pin
14,
To use the UM245R module in a self powered configuration, ensure that jumper J2 pins
1 and 2 are not connected together, and apply an external 2.3V to 5.25V supply to one
or both of these pins.

17 PU1 Control | Pull up resistor pin connection 2. Connect to pin 17 (RST=) in a selif powered
configuration.

16 PUZ Control | Pull up resistor pin connection 1. Connect to pin 14 (USB) in a self powered
configuration.

19 w3 Qutput | 3.3V output from integrated LDO regulator, This pin is decoupled to ground on the
module PCB with a 100nF capacitor. The prime purpose of this pin is to provide the
nternal 3.3V supply to the USE transceiver cell and the intemal 1.5k pull wp resistor
on USBEDP. Up to 50m& can be drawn from this pin to power external logic if required.
This pin can also be used to supply the FT243RL's VOCIO pin by connecting this pin to
pin £ (VIO), or by connecting together pins 1 and 2 on jumper J1.

20 RST= Input Can be used by an external device to reset the FT245R. If not required can be left
unconnected, or pulled wp to VCCIO.

18 WR /o Writes the data byte on the D0...D7 pins into the transmit FIFO buffer when WR goes

from high to low. See Section 4.4 for timing diagram.*
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Dascription

22

1o

When high, do nat write data into the FIFO. When low, data can be written into the
FIFD by strobing WR high, then low. During reset this signal pin is tri-state, but pulled

up to WOCIO via an internal 200k0 resistor. See Sedtjon 4.4 for timing diagram.

23

RXF#

o

Whien high, do not read data from the FIFO. When low, there is data available in the
FIFD which can be read by strebing RD# low, then high again. During reset this signal
pin is bri-state, but pulled up bo VWOCIO via an internal 200k resistor. See Section 4.4
for timing diagram.

If the Remaobe Wakeup option is enabled in the inkernal EEFROM, during USB suspend
moade (PWRENE = 1) RXF# becomes an input which can be used to wake up the USB
host from suspend mode. Strobing the pin low will cause the device to request a
resume on the USB bus.

Description

N3

Output

3.3V output from integrated LDO regulator. This pin is decoupled to ground on the
medule PCE with 2 100nF capacitor. The prime purpose of this pin is to provide the
internal 3.3% supply to the USE transceiver cell and the internal 1.5k pull up resistor
on USBDP. Up to S50mA can e drawn from this pin to power external logic if reguired.
This pin can also be used to supply the FT245RL' WOCIO pin by connecting this pin to
pin 4 (WI0), or by connecting together pins 1 and 2 on jumper 11,

VIO

+1.B¥ to +5.25V supply to the FIFO Interface and control pins (1...3, 5, 6, 9...14, 22,
23). In USB bus powered designs connect to 3V3 to drive out at 3.3V levels (connect
jumper 11 pins 1 and 2 together]), or connect to VOO to drive out at 5V CMOS level
{comnect jurnper 11 pins 2 and 3 tegether). This pin can also be supplied with an
external 1.8V - 2.8V supply in order to drive out at lower levels. It should be noted that
in this case this supply should originate from the same source as the supply to Voc.
This means that in bus powered designs a regulator which is supplied by the SV on the
USE bus should be used.

WCC Output. This will be SV from the USE bus if pins 1 and 2 on jumper 12 are
connected. Alternatively, if the module is in a self powered configuration, the supply to
the VOO madule pins (15 and 21) will be brought ouk bo this jumper pin.

Connect this jumper 11 pin 2 in order to supply the device 10 pins from the supply to

WVCCIO.

Description

USB

5V Power output USE port. For a low power USB bus powered design, up to 100m& can
be sourced from the 5V supply on the USE bus. A maximum of 500mA can be sourced

from the LSE bus in a high power USB bus powered design with the use of an external
power switch [See Section 7.3).

PWR o
Oitpiakt

Board supply input. Connect to jumger 12 pin 1 in order to supply the beard from the
USE biis.

This pin is internally connected to the VOC DIP pins. Remove the jumper connedior in &
zell powered design.
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Alaypdpparta AleTra@ng EAEYXOU XPOVIKWV KUKAWV

—_— B
RXF# L /f
\ / ir \
+ e 12 >
RD# _\1 T ,"
— T3 — w{Tdle—

D[7...0] _< Valid Data }
Figure 4.2 FIFO Read Cycle
Time | Description Min Max Uit
T1 RD# Active Pulse Width 50 s
T2 RD# to RD# Pre-Charge Time 50 + TG &
13 RD# aActive bo Valid Data* 20 50 ns
T4 Valid Data Hold Time from RD# Inactive® ] 153
TS RDF Inactive o RXF§ ] 25 &
TG BXF# Inactive After RD# Cycle ED ns
Tl a arvra oo Jd Lo Toot

— T e— Iy
/ frr \_
TXE#
= T7 e T8 .
WR / \ /
|< T3 e T10 »
D[T...ﬂ] { Valid Data )—

Figure 4.3 FIFO Write Cycle

Time | Description Min Max Uit

7 WR Active Pulse Width 50 ns

TE WR o RD Pre-Charge Time 50 ns

Ta Cata Setup Time befare WR Inactve 20 ns

T1D C:ata Hold Time from RD Inactive 0 ns

Ti1 W Inactive to TXES 0 5 ns

T2 TXE® Inactve After WR Cycle a0 ns

20
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2.2 DAC7611

Nepypadn DAC7611

To DAC7611 eival évag 12-bit D to A petatpomnéag(DAC).Anattel 5V
tpododooia kal mepLéxel Evav shift kataxwpntn elcodou, éva latch, 2.435V tun
avadopag, DAC, évav evioxutr mapaywyns uPnAng taxutntag rail to rail. MNa éva
TIAPAYOVTIKO Bripa pey€Boug n €€0do¢ Ba yivel o 1 LSB ota 7ms. H cuokeun
katavoAwvel 2.5MW (0.5mA oe 5V). To olyxpovo oelplako interface eival cuppato
ue eupeia motkidio Twv DSPs kal pikpoeAeyktwv. To poAoL(CLK), oelplaka dedopéva
glo6dovu (SDI), katto LD mephappavel tn osiplokn B0pa. EmumAéov, SU0 akopa pins
napéxouv €va CS Aettoupylag kat pia acvyxpovn clear (CLR) elcodou. anod tnv
edappoyn. H elcodog CLR pmopel va xpnowuomnotnBet yla va e€aodaliotel 6tL n
€€060¢ tou DAC7611 elval OV yla power-up 1 0w amnatteital and tnv epapuoyn.
T€Aog, to DAC7611 eival dtabéoipo o pia 8-SOIC poAuBSou 1 8-pin MAAOTIKN
ocuokevaoia DIP .

XapaKTNPLOTIKA

e LOW POWER: 2.5mW

e FAST SETTLING: 7msto 1 LSB

e 1mV LSB WITH 4.095V FULL-SCALE RANGE

e COMPLETE WITH REFERENCE

e 12-BIT LINEARITY AND MONOTONICITY
OVER INDUSTRIAL TEMP RANGE

e ASYNCHRONOUS RESET TO OV

e 3-WIRE INTERFACE: Up to 20MHz Clock

e ALTERNATE SOURCE TO DAC8512

EDAPMOrIEZ

e EAEIMXOZ AIEPTAZIAZ

e ANMOKTHZH AEAOMENQN

e EAEMXOZ ME ZEPBOMHXANIZMO KAEIZTON BPOXQN
e T[IEPIDOEPIAKO YNOAOTIZTH

e OOPHTH ENOPTANQzH
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AIAMOP®DOQZH AKPOAEKTQN
Top View DiF
h—y
o [1] ] v
& 2] 7] ono
DACTE1 —
o [3] ok
o 7] ok
NEPITPA®H AKPOAEKTQN
FIN LABEL | DESCRIPTION

1 Voo Power Supply

2 s Chip Select (actve LOW).

3 CLK Synchronous Clock for the Seral Data Input.

4 501 Serial Data Input. Data is chocked into the intemal
serial register on the rising edge of CLE

5 D Loads the Intemnal DAC Register. NOTE: The DAC
register is a fransparent latch and is transparent
when LD is LOW (regardless of the state of C5 or
CLK)

i} CLR Asynchronous Input to Clear the DAC Register.
When CLR is strobbed LOW, the DAC register is set
to 000, and the output voltage to OV.

T GND Groamd

a Vo Voltage Output. Fixed output woltage range of ap-
proximately OV to 4,085V (1mVW/LSEB). The intemal
reference maintans this output range over time,
temperature, and power supply vanations (within
the values defined in the specfications section).

AIATPAMMATA XPONIZMOY

TIMING DIAGRAMS

SDI

CLK

(MS3B)

(LSB)

IDﬂleIDgIDaID?Ioalnslmloalozlmlml

Y

—=| tL3|

_
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3.NEPIFPAOH KYKAQMATO2

To MPWTO HEPOG TOU KUKAWUATOG HAG €lval 0 UTTOAOYLOTA G OTou He pia BUpa usb to
ouvbEoupe pe To UM245R. Ao to UM245R XpnOLUOTIOLCOE TNG TTPWTEG 3
€€0660ou¢(D0,D1,D2). Ano autég tig 3 e€66ouc ouvdéoupe tov DAC7611 otoug
okpodeékteg DO->SDI, D1->CLK kat D2->LD. Ao tov DAC amo tov akpodektn Vout

otov aApoypado.

<dpwto>
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4.MEPITPAD®H NPOrPAMMATOZ

O kwdkag ypddtnke oto mepBaArov tng Visual C++ . XpnoOLLOTOCAUE TO
Software Application Development D2XX Programmer's Guide mou to
npopnBevtikape anod to www.ftdichip.com .H etatpia xopriyel toug drivers kat tng
BLBAL0BNKeC TOL Xpeldaotnkav. Aol kavoupe connect to UM245R e Tov
UTIOAOYLOTH KatapEpape va SNULOUPYNOOUME €va Kwdka oUWV e TO
TAPAKATW Slaypappa xpoviopou tou DAC7611

TIMING DIAGRAMS

(MSB) (LSB)

sl ID11]D1DXDQID&ID?IDBIDSINID?»IMID1IDOI

55 legn —= =

cs

o T s

1.Aldypappa xpoviopou DAC7611
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4.1.BIBAIOOHKEZ YNOZTHPH=EIZ

H npwtn kat Baowkotepn BLBAL0ONKN eival n «ftd2xx.h» omou avtiotolyel
OTLG EVTOAEG Tou UM245R.ZTnV cuvexela mpooBétoupe tnv <windows.h >
yla tpaypoatomnotjcoupe Windows APl kattnv <math.h> yua pabnuatikég
TPALELC.

Al dimnitris.cpp > Il Forml.h [Design] So
=i -
L (Global Scope) vl "% main(array < System::5tring * > * args) -
g —|// dimitris.cpp : main project file. £y W
“f a4

#include “stdafx.h”
#include <math.h>

| #include <windows.h>
#include "ftd2ux.h"
#include “Forml.h”

ITNV oUVEXELD aKAOUBOUE TO «LOVOTIATLY project<properties<Linker<
input<additional Dependencies kal mpocBétoupe to ftd2xx.lib

[
dimitris Property Pages &Ig
| -

Configuration: ’Active(Debug] v] Platform: ’Active(WinBZ] '] ’ Configuration Manager... ]
> Common Properties ftd2xx.lib; % (AdditionalDependencies) |Z|
4 Configuration Properties Ignore All Default Libraries
General Ignore Specific Default Libraries
Debugging Module Definition File
VC++ Directories Add Module to Assembly
> /G Embed Managed Resource File
4 Linker Force Symbol References
General Delay Loaded Dlls
InpuT: i Assembly Link Resource
Manifest File i
Nehinninn |
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4.2 FORM DESING

~ .

ol Serial Converter [= | = | =2 |

Establish connection to LM245R

Connect ] [Discunned

Connection Status

Define Waveform

Starting Number 0
Finish Number 4095
Stat | | B
N} ]

Autn eivai n n Form Desing tn¢ ebappoync. 2to mhaiolo «Establish connection to
UM245R» xpelaotikape 2 button yla va amelkovicoupe tnv cuvdeon 1| pn tou
UM245R kot 2 label wote va anelkoviletal av ouvdEBnke rj 6xL to module.Meta oto
mAaiolo «Define Waveform» npooBécape duo textbox yla va oplooupe TV apxLkn
KOLL TNV TEALKI] TLH TOU TPLYWVLKOU oRpatog pag mou Ba oteihoupe otov DAC. TéAog
€va button yia “Start” yia va apyilel v otéAvel ta bit kat éva button yia “Exit” yia va
Teppatilovpe TNV edpapuoyn.
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4.3.KQAIKAZ

#pragma once
#include <time.h> // Ba pag xpelootel otn ouvexeia

namespace dimitris {

using namespace System;

using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows::Forms;
using namespace System::Data;

using namespace System::Drawing;

FT_HANDLE ftHandle;
FT_STATUS ftStatus;
DWORD BytesWritten;

int bitArray[12]; //

glval petafAnTéC ou amatouvral va YypadToUV 0TO TIPOYPAUUA KOL O TILVAKOLG

bitArray []

/// <summary>
/// Summary for Forml
/// </summary>
public ref class Forml : public System::Windows::Forms::Form

{
public:
Forml(void)
{
InitializeComponent();
//
//TODO: Add the constructor code here
//
}
protected:

/// <summary>
/// Clean up any resources being used.
/// </summary>

~Forml()
{
if (components)
{
delete components;
}
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private: System::Windows::Forms::Button® ConnectBtn;
private: System::Windows::Forms::Label”® ConnectLbl;
private: System::Windows::Forms::Button® StartBtn;

private: System::Windows::Forms::TextBox" textBox1;
private: System::Windows::Forms::TextBox~ textBox2;
private: System::Windows::Forms::Label® StartlLbl;
private: System::Windows::Forms::Label® FinishLbl;
private: System::Windows::Forms::GroupBox” groupBox1;
private: System::Windows::Forms::Button® ExitBtn;
private: System::Windows::Forms::Button® DisconnectBtn;
private: System::Windows::Forms::Label® BitModelbl;
private: System::Windows::Forms::Label” BaudRatelbl;
private: System::Windows::Forms::GroupBox” groupBox2;
protected:

private:
/// <summary>
/// Required designer variable.
/// </summary>
System: :ComponentModel: :Container ~components;

#pragma region Windows Form Designer generated code
/// <summary>
/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.
/// </summary>
void InitializeComponent(void)
{
this->ConnectBtn =(gcnew System::Windows::Forms::Button());
this->ConnectLbl = (gcnew System::Windows::Forms::Label());
this->StartBtn = (gcnew System::Windows: :Forms::Button());
this->textBox1l = (gcnew System::Windows::Forms::TextBox());
this->textBox2 = (gcnew System::Windows: :Forms::TextBox());
this->StartlLbl = (gcnew System::Windows: :Forms::Label());
this->FinishLbl = (gcnew System::Windows::Forms::Label());
this->groupBoxl=(gcnewSystem: :Windows: :Forms: :GroupBox());
this->ExitBtn = (gcnew System::Windows::Forms: :Button());
this>DisconnectBtn=(gcnew System::Windows::Forms::Button());
this->BitModelLbl = (gcnew System::Windows::Forms::Label());
this->BaudRatelbl = (gcnew System::Windows::Forms::Label());
this->groupBox2 = (gcnew System::Windows::Forms: :GroupBox());
this->groupBox1->SuspendLayout();
this->groupBox2->SuspendLayout();
this->SuspendLayout();
//
// ConnectBtn
//
this->ConnectBtn->Location = System::Drawing::Point (45, 25);
this->ConnectBtn->Name = L"ConnectBtn";
this->ConnectBtn->Size = System::Drawing::Size(75, 23);
this->ConnectBtn->TabIndex = 0;
this->ConnectBtn->Text = L"Connect";
this->ConnectBtn->UseVisualStyleBackColor = true;
this->ConnectBtn->Click +=
gcnewSystem: :EventHandler(this,&Forml: :ConnectBtn_Click);
//
// ConnectlLbl
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//
this->ConnectLbl->AutoSize = true;
this->ConnectLbl->Location = System::Drawing::Point(46, 57);
this->ConnectLbl->Name = L"ConnectLbl";
this->ConnectLbl->Size = System::Drawing::Size(94, 13);
this->ConnectlLbl->TabIndex = 1;
this->ConnectlLbl->Text = L"Connection Status"”;
this->ConnectLbl->Click += gcnew System::EventHandler(this,
&Forml::labell Click);
//
// StartBtn
//
this->StartBtn->Location = System::Drawing::Point(89, 283);
this->StartBtn->Name = L"StartBtn";
this->StartBtn->Size = System::Drawing::Size(75, 23);
this->StartBtn->TabIndex = 2;
this->StartBtn->Text = L"Start";
this->StartBtn->UseVisualStyleBackColor = true;
this->StartBtn->Click += gcnew System::EventHandler(this,
&Forml::StartBtn_Click);
//
// textBoxl
//
this->textBox1l->Location = System::Drawing::Point(162, 28);
this->textBox1->Name = L"textBox1";
this->textBox1l->Size = System::Drawing::Size(44, 20);
this->textBox1->TabIndex = 4;
this->textBox1->Text = L"0";
this->textBox1->TextAlign =
System: :Windows: :Forms: :HorizontalAlignment: :Center;
this->textBox1l->TextChanged += gcnew System::EventHandler(this,
&Forml: :textBox1_TextChanged);
//
// textBox2
//
this->textBox2->Location = System::Drawing::Point(162, 57);
this->textBox2->Name = L"textBox2";
this->textBox2->Size = System::Drawing::Size(44, 20);
this->textBox2->TabIndex = 5;
this->textBox2->Text = L"4095";
this->textBox2->TextAlign =
System: :Windows: :Forms: :HorizontalAlignment: :Center;
this->textBox2->TextChanged += gcnew System::EventHandler(this,
&Forml: :textBox2_TextChanged);
//
// StartLbl
/7
this->StartlLbl->AutoSize = true;
this->StartlLbl->Location = System::Drawing::Point(44, 31);
this->StartLbl->Name = L"StartLbl";
this->StartlLbl->Size = System::Drawing::Size(83, 13);
this->StartlLbl->TabIndex = 6;
this->StartLbl->Text = L"Starting Number";
//
// FinishLbl
/7
this->FinishLbl->AutoSize = true;
this->FinishLbl->Location = System::Drawing::Point(44, 60)
this->FinishlLbl->Name = L"FinishLbl";
this->FinishLbl->Size = System::Drawing::Size(74, 13);
this->FinishlLbl->TabIndex = 7;
this->FinishlLbl->Text = L"Finish Number";
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//

// groupBox1

//
this->groupBox1->Controls->Add(this->FinishLbl);
this->groupBoxl->Controls->Add(this->StartLbl);
this->groupBox1l->Controls->Add(this->textBox2);
this->groupBox1->Controls->Add(this->textBox1);
this->groupBoxl->Location = System::Drawing::Point(41, 158);
this->groupBox1->Name = L"groupBox1";
this->groupBox1->Size = System::Drawing::Size(254, 96);
this->groupBox1->TabIndex = 8;
this->groupBox1->TabStop = false;
this->groupBox1->Text = L"Define Waveform";

//

// ExitBtn

//
this->ExitBtn->Location = System::Drawing::Point (173, 283)
this->ExitBtn->Name = L"ExitBtn";
this->ExitBtn->Size = System::Drawing::Size(75, 23);
this->ExitBtn->TabIndex = 9;
this->ExitBtn->Text = L"Exit";
this->ExitBtn->UseVisualStyleBackColor = true;
this->ExitBtn->Click += gcnew System::EventHandler(this,

&Forml::ExitBtn_Click);

//

// DisconnectBtn

//
this->DisconnectBtn->Location = System::Drawing::Point(129, 25);
this->DisconnectBtn->Name = L"DisconnectBtn";
this->DisconnectBtn->Size = System::Drawing::Size(75, 23);
this->DisconnectBtn->TabIndex = 10;
this->DisconnectBtn->Text = L"Disconnect”;
this->DisconnectBtn->UseVisualStyleBackColor = true;
this->DisconnectBtn->Click += gcnew System::EventHandler(this,

&Forml: :DisconnectBtn_Click);

//

// BitModelbl

//
this->BitModelLbl->AutoSize = true;
this->BitModelLbl->Location = System::Drawing::Point(46, 75);
this->BitModelLbl->Name = L"BitModelbl";
this->BitModelLbl->Size = System::Drawing::Size(0, 13);
this->BitModelLbl->TabIndex = 11;

//

// BaudRatelbl

//
this->BaudRatelbl->AutoSize = true;
this->BaudRatelLbl->Location = System::Drawing::Point (46, 92)
this->BaudRatelLbl->Name = L"BaudRatelLbl";
this->BaudRatelLbl->Size = System::Drawing::Size(0, 13);
this->BaudRatelLbl->TabIndex = 12;

/7

// groupBox2

//
this->groupBox2->Controls->Add(this->BaudRatelLbl);
this->groupBox2->Controls->Add(this->BitModelbl);
this->groupBox2->Controls->Add(this->DisconnectBtn);
this->groupBox2->Controls->Add(this->ConnectlLbl);
this->groupBox2->Controls->Add(this->ConnectBtn);
this->groupBox2->Location = System::Drawing::Point (44, 24);
this->groupBox2->Name = L"groupBox2";
this->groupBox2->Size = System::Drawing::Size(250, 118);
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this->groupBox2->TabIndex = 13;
this->groupBox2->TabStop = false;
this->groupBox2->Text = L"Establish connection to UM245R";
//
// Forml
//
this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);
this->AutoScaleMode =
System: :Windows: :Forms: :AutoScaleMode: :Font;
this->ClientSize = System::Drawing::Size(371, 333);
this->Controls->Add(this->groupBox2);
this->Controls->Add(this->ExitBtn);
this->Controls->Add(this->groupBox1);
this->Controls->Add(this->StartBtn);
this->Name = L"Forml";
this->Text = L"Serial Converter - Anuitpng KaAapdpng";
this->Load += gcnew System::EventHandler(this,
&Forml::Forml_Load);
this->groupBox1->ResumeLayout(false);
this->groupBox1->PerformLayout();
this->groupBox2->ResumeLayout(false);
this->groupBox2->PerformLayout();
this->ResumelLayout(false);

}

#pragma endregion

//01 peTafAnTEG poU
private:
int temp;
int temp2;
int StartNumber;
int FinishNumber;
int bitToSend;

private: System::Void Forml_Load(System::0Object” sender,
System: :EventArgs™ e) {
}
private: System::Void labell Click(System::0Object” sender,
System: :EventArgs™ e) {
}
private: System::Void ConnectBtn_Click(System::0bject” sender,
System: :EventArgs”® e)
{

//Kdvoupue connect
ftStatus = FT_Open(0,&ftHandle);
if (ftStatus == FT_OK)
{this->ConnectLbl->Text
else
{this->ConnectLbl->Text

L"UM245R connected";}

L"UM245R not connected";}
OpIopo6g ouvapTnong

FT_STATUS FT_Open (int iDevice, FT_HANDLE *ftHandle)
Opiocuyara

iDevice NAelktng TNG OUCKEUNG yLa va avoifel. Asiktng oto 0
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ftHandle Asiktng og pia petaBAnti tumou FT_HANDLE omou n Aafn Ba mpémnet va
anoBnkevEeTaL.

Autn n AaBn Ba mpémnel va xpnowuonolnBet yla tnv mpdofacn TG CUOKEUNG.

//0€toupe to UM245r oe Aeltoupyela BitMode
ftStatus = FT_SetBitMode(ftHandle, 255, 1);

if (ftStatus == FT_OK)
{this->BitModelLbl->Text
else

{this->BitModelLbl->Text

L"BitMode set";}

L"BitMode failed to set";}

OpLopoGg ouvapTnong
FT_STATUS FT_SetBitmode (FT_HANDLE ftHandle, UCHAR ucMask, UCHAR ucMode)

H evtoAn FT_SetBitMode evepyomolel SladopeTikoUG TPOTIOUC Xpriong tou driver. To
m_DeviceHandle givaL n Aafn,

Me tnv T &HO pubuiloupe tnv UcMask n omola puBuilel mold bits ival yla
eloobol kat mota yia €€odot. H tiun 0 kaBopilel To avtiotol o pin os eilcodo evw n
TN 1 kaBopilel To avtiotolyo pin og £€€o0bo.

Me tnv tun &H1 puBuilovpe to ucMode dnAadn to eidog Asttoupyiag Tou driver
omnou 1 eivat n Asttoupyla oe Asynchronous Bit Bang mode.

OL mapakaTw TIHEC SNAWVOUV Kal TV Xprion Aettoupyiag tou Driver, emiong o
TIOPOKATW KATAAOYOC TApOUGCLALEL TIG AELTOUPYLEC XprioNG o€ TtoLou¢ driver
umootnpilovrtat

0x0 = Reset

0x1 = Asynchronous Bit Bang

0x2 = MPSSE (FT2232, FT2232H, FT4232H and FT232H devices only)

0x4 = Synchronous Bit Bang (FT232R, FT245R, FT2232, FT2232H, FT4232H and
FT232H devices

only)

0x8 = MCU Host Bus Emulation Mode (FT2232, FT2232H, FT4232H and FT232H
devices only)

0x10 = Fast Opto-Isolated Serial Mode (FT2232, FT2232H, FT4232H and FT232H
devices only)

0x20 = CBUS Bit Bang Mode (FT232R and FT232H devices only)

0x40 = Single Channel Synchronous 245 FIFO Mode (FT2232H and FT232H devices
only)

32



33

//@€toupe to BaudRate
ftStatus = FT_SetBaudRate(ftHandle, 96090);

if (ftStatus == FT_OK)

{this->BaudRatelLbl->Text = L"Baudrate set";}

else

{this->BaudRatelLbl->Text = L"BaudRate failed to set";}
//Bdloupe toug akpodEKTEG Tou UM245R oto Low

}

Autn n evtoAn Aettoupylag puBuilel tnv taxutnTa emikowvwviog (baudrate) petagv

¢ BUPAC KOL TNE CUOKEUNG N CUYKEKPLUEVN TaxUTNTA lval n taxlutnta
Sivetal amo 1o apyeio D2XX_Programmer's_Guide(FT_000071).

private: System::Void textBox1l_TextChanged(System::0bject” sender,
System: :EventArgs® e)

{

//KoBopioupe T1g T1PEG mMou pmopel va mapel Tto textBoxl (0-4095)
if (Int32::TryParse(textBox1->Text, temp))

StartNumber = Convert::ToInt32(textBox1l->Text);

else

textBox1l->Text = Convert::ToString(StartNumber);

if (StartNumber<® || StartNumber>4@95)
{StartNumber=0;
textBox1->Text = "0";}

}

private: System::Void textBox2_TextChanged(System::0bject”® sender,
System: :EventArgs”® e)

{

//KoBopioupe T1g T1pEG mMou pmopel va mapel To textBox2 (0©-4095)
if (Int32::TryParse(textBox1->Text, temp))

FinishNumber = Convert::ToInt32(textBox2->Text);

else

textBox2->Text = Convert::ToString(FinishNumber);

if (FinishNumber<®@ || FinishNumber>4095)
{FinishNumber=4095;

textBox2->Text = "4095";}

}

private: System::Void ExitBtn_Click(System::0Object” sender, System
e) {

// Koupmi Exit

Application::Exit();

¥
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private: System::Void StartBtn_Click(System::0Object” sender,
System: :EventArgs™ e) {
//0tav moatnBeil to koupnmi Start §ekivdel n O6An Siadikacia

StartNumber = Convert::ToInt32(this->textBox1l->Text);
FinishNumber = Convert::ToInt32(this->textBox2->Text);

if (StartNumber <= FinishNumber)

{

/* Tia tnv dvodo twv apilBuwv */

for (int i=StartNumber; i< (FinishNumber+1l); i++) //Fia kdbs ap1Opd oto
61dotnua [StartNumber:FinishNumber]

{

/*Metatpomn Tou TpEXovta apilbpou i amd Sekadikd oe Suadikd Kal TOMOOETNON Twv
Suadikwv tou Yndiwv otov mivaka bitArray[]*/

temp2 = i;
for (int y=0;y<12;y++)

{
bitArray[y] = 0;

if (temp2 >0)
{
bitArray[y] = temp2 %2;

temp2 = temp2 /2;
}

}
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/* AmootoA twv bit tou bitArray oto UM245R pe T1G KOTAAANAEG €VTOAEG*/

for (int y=11;y>-1;y--) //AmootéANOUPE amd TO PEYOAUTEPNG onuaciog bit mpog
TO XOUNAOTEPNG
{

bitToSend = bitArray[y];

//Kdvoupe to CLK katl to SDI oto Low kal to LD high (otéAvoupe to byte 00000100
= 4)

unsigned int varl = 4;

ftStatus = FT_Write(ftHandle, &varl, 1, &BytesWritten);

//Aivoupe oto SDI tnv T1WA TMOU MPEMEL va MAPEL oUpdwva pe Tto bitArray
if (bitToSend == 1)

{

varl = 6;

ftStatus = FT_Write(ftHandle, &varl, 1, &BytesWritten);

}

Sleep(50);
//Kdavoupe to CLK High

varl = varl ~ 1;
ftStatus = FT_Write(ftHandle, &varl, 1, &BytesWritten);

Sleep(50);

/*

//Kdavoupe to CLK Low

varl = varl ~ 1;

ftStatus = FT_Write(ftHandle, &varl, 1, &BytesWritten);
*/

¥
}

/* Ta tnv kdbodo twv apilBuwv */

for (int i=FinishNumber-1; i> (StartNumber-1); i--) //Fia kdBe ap1Bud oto
61dotnua [StartNumber:FinishNumber]

{

/*Metatpomni tTou TpEXovta apibpolu i amd Sekadikd o€ Suadikd Kol TOmMoOETnon Twv
Suadikwv Tou

bnoiwv otov mivaka bitArray[]*/

temp2 = i;
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for (int y=0;y<12;y++)

{
bitArray[y] = ©;

if (temp2 >0)
{
bitArray[y] = temp2 %2;

temp2 = temp2 /2;
}

}

/* AmootoAr twv bit tou bitArray oto UM245R pe T1G KATAAANAEG EVTOAEG*/

for (int y=11;y>-1;y--) //AnootéANOUPE amd TO PEYOAUTEPNG onuoaciog bit mpog
TO XOUNAOTEPNG
{

bitToSend = bitArray[y];

//Kdvoupe to CLK kal to SDI oto Low (OTéAvoupe To byte 00000100 = 4)
unsigned int varl = 4;

ftStatus = FT_Write(ftHandle, &varl, 1, &BytesWritten);

//Ailvoupe oto SDI tnv T1WA TMOU MPEMEL va MAPEL oUpdwva pe to bitArray

if (bitToSend == 1)
{

varl = 6;

ftStatus = FT_Write(ftHandle, &varl, 1, &BytesWritten);
}

Sleep(50);

//Kdavoupe to CLK High

varl = varl ~ 1;
ftStatus = FT_Write(ftHandle, &varl, 1, &BytesWritten);

Sleep(50);

/*

//Kdvoupe to CLK Low

varl = varl ~ 1;

ftStatus = FT_Write(ftHandle, &varl, 1, &BytesWritten);
*/

¥
}

} //End if

else{Application::Exit();}
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}
private: System::Void DisconnectBtn_Click(System::0Object” sender,
System::EventArgs® e) {

int var2

0;

ftStatus

FT_Write(ftHandle, &var2, 1, &BytesWritten);

FT_Close(ftHandle);
this->ConnectlLbl->Text

L"UM245R disconnected";

this->BitModelLbl->Text = L"";
this->BaudRatelLbl->Text = L"";
}
}s
}
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