MukpokoHTponnepbl Microchip PIC18F1xK50 c moaynem
USB

Komnanua Microchip Technology Inc. BbinyckaeT wmnpokyto HomeHknatypy PIC KOHTponnepoB ¢ MHTErPUPOBAHHbLIM
mogynem USB, nogaepxusatowmm cneumndukaumio 2.0. B HacTosee BpemMs BbinyckatoTcs 8-u, 16-u n 32-x GUTHbIe
nonHockopocTHble (Full Speed — FS) USB MukpokoHTponnepsl B Kopnycax ¢ Yucrnom Beisogos ot 28 go 100, ¢
noaaepXKon yHKLMIA ycTporcTBo, XocT un OTG.

Komnanua Microchip pacwmpuna cemenctso USB koHTponnepos, BbiNyCTUB Ha pbIHOK 20-1 BbIBOAHbIE
mMukpokoHTponnepbl PIC18F 1xK50 (PIC18F13K50 n PIC18F14K50), otnnyatowuxcsa pasmepomM namsitv nporpamm.
XapaktepucTtukm cemenctea MmmnkpokoHtponnepoB PIC18F1xK50 npeacTtasneHsl B Tabnuue.

Cemencteo mukpokoHTponnepoB PIC18F1xK50

KoHTponnep MamaTte AuUNn 3axBar MSSP | EUART | Komn. | Taimep | USB
Flash |O3Y | EEPROM | 10p | CpaBHeHue LLUUM |SPI |12C 8/166uT
PIC18F13K50 | 8K |[512 256 1 1 111 1 2 1/3 1
PIC18LF13K50| 8K |512 256 1 1 111 1 2 1/3 1
PIC18F14K50 | 16K | 768 256 1 1 111 1 2 1/3 1
PIC18LF14K50( 16K | 768 256 1 1 111 1 2 1/3 1
Aapo.

KoHTponnepbl cemenctea K50 MMET paclUMPEHHYO CUCTEMY KOMaHA,. [ONONHUTENbHO K CTaH4APTHBIM 75-Tn
WHCTPYKUuuaM sapa PIC18 HoBble MUKPOKOHTPOMMEPLI NOAAEPXKMBAOT KOMaHAbl paclumpsowme MyHKLMOHANbHOCTb
agpa. [lononHuTenbHble BOCEMb MHCTPYKLMIA NOMOMHSIOT Onepauumn ¢ KOCBEHHOW N MHOEKCHOW agpecaumen, B HOBOM
A[pe Takke peanvsoBaHa MHOEKCHasa agpecauus co CMeLLeHneM Anst MHOrMX CTaHAapTHbIX MHCTpyKumi sgpa PIC18.
PaclumpeHune cncteMbl kKOMaHA MO YMONMYaHMIo 3anpeLueHo. [Ans paspelueHns paboTbl pacluMpeHHbIX KOMaHA CIyXUT
crneunaneHbi 6uT XINST B BMTax koHUrypaumm MMKpOKoHTponnepa. Takum obpasom, peanumayeTcs NonHas
nporpamMmmHasi COBMECTUMOCTb CO CTaHAAPTHbIM SIAPOM, ECINN MONb30BaTENb UCMOMb3YET HOBbIE MUKPOKOHTPOMIEpPhI
CO CTapbiM NpPOrpaMMHbIM obecneyeHmem.

PaCLLII/IpeHHbIe MHCTPYKUMU NpeaHa3Ha4vYeHbl And ynydweHnda ontuMmm3aynn 1 BOSMOXXHOCTU Co34aHuA
peeHTepa6eanoro KOOa Ha A3blKaX BbICOKOIo ypoBHA, HanpumMmep Ha Cu. Hapﬂ/:l,y C npo4um, paclumpeHHble CUCTEMDbI
KOMaH No3BOJIAKT KOMMUIIATOPAaM A3blKOB BbICOKOIO YPOBHA SCbeeKTVIBHO BbIMOJTHATb Takne onepaunn Haa gaHHbIMU
Kak:

= aBTOMaTM4ecKoe pasmelleHne n ocsoboxaeHne obnacT NPOrpaMMHOro cTeka npu BXoAde U BbIxode 13
nognporpamm;

= BbI30B (PYHKLMK MO yKasaTernto;

=  MaHWMNynMpOBaHWe C yKkasaTensiMu Ha NporpamMmmHbIi CTeK;

= paboTa c nepemMeHHbIMU PacnoONOXXEHHbIMIU B MPOrpamMMHOM CTEKE.

KoHTtponnepsbl cepum K50 moryT paboTaTtb ¢ MakcMmMarnbHOM TakToBow YyactoTon 48MITL B AnanasoHe HanpsiKeHun ot
2.7 0o 5.5B, n Ha yacToTe 20MIy B AnanasoHe ot 1.8 oo 2.7B.

NHTepdenchl.

Moaynb USB koHTponnepoB PIC18F1xK50 nogaepxusaet LS (Low Speed — 1.5M6/c) n FS (Full Sped — 15MbB/c)
cneumdukauumn USB 2.0. KoHTponnepbl nmetot no 256 6ant BbiaeneHHon onsi pabotel ¢ USB aByxnoptoson O3Y,
noagepXuBatoT 16 KOHEeYHbIX Touek (No 8 Ha BxopA, 1 Ha Bbixoa). [insa onpeaeneHnsa omsnyeckoro NoAKMoYeHns
MUKpPOKOHTponnepa K wuHe USB KoHTponnepbl UMeT BO3MOXHOCTb (DOPMUPOBaHNS NPepbIBaHNS N0 U3MEHEHWIO
CoCTOsHMA Ha BbiBoAax D+ n D—. Tak xe kak u ctaplume KoHTponnepbl cemenctsa PIC18, HoBble 20-u BbIBOAHbIE
KOHTpOMmepbl coaepxaTt Bce Heobxogmmoe ans npsmoro nogkntodeHms k USB xocTy (BcTpoeHHbii USB moaynk ¢
TpaHCUBEPOM, NOATArMBAKOLLME pe3ncTopbl Ha NuHMKM D+ n D— ans 3agaHysa CKOPOCTU LUKWHBI), HO He MOryT paboTaThb ¢
BHelwHMM USB TpaHcuBepoMm. YcTponcTBa Ha 6a3e koHTponnepoB cemenctea PIC18F1xK50 moryT paboTtatk ¢
nuTaHnem oT WwuHbl USB, oT COBCTBEHHOTO UCTOYHMKA MUTAHWS U UMETb KOMOMHUPOBaHHOE nuTaHue. MNpy Hanu4mm
B YCTPOMCTBE COBCTBEHHOIO MCTOYHMKA MUTAHUSA MOXET NPUrognTbcs BO3MOXHOCTb PIC koHTponnepa onpegensite
nogkntoveHne USB kabensi ¢ noMoLLbio BO3MOXHOCTM (hOPMUPOBaHNS NPepbIBaHNs MO M3MEHEHUIO COCTOSIHUS Ha
nunHusax D+ n D—. XocT nnu xab USB nmeeT noaTtarnsatoLue K «3emne» pesuctopbl nopsgka 15K0m. MNpu
NOAKMIOYEHNN MUKPOKOHTpoNnepa K wnHe USB 1 Hanuumm BHELLHUX NOATArMBAOLWNX PE3UCTOPOB K HANPSKEHMIO



NUTaHWS, MUKPOKOHTPOSIEP MOXET ONpeaennTb M3MEHEeHNe COCTOSHNSA Ha BbiBogax D+ n D—, BbicTaBuTb conar
npepbiBaHUs 1 BKNOUMTL Moayns USB.

Momunmo mopynst USB KoHTponnepbl nmeroT Mmoaynb nocneaosaternbHoro uHtepdenca EUSART n mogynb
CUHXPOHHOIO nocrnegoBaTenbHoro nHtepdgerica MSSP.

Moayns EUSART nogaepxusaet paboty ¢ untepgencamm RS-485, RS-232 u LIN 2.0. Hanuune BHYTpeHHEro To4HOro
ctabunuampoaHHoro RC reHepaTtopa 1 BO3MOXXHOCTWU aBTOMATUYECKOro OnpeaeneHmst CKOpocTU NMPUHNMMaeMbIX
OaHHbIX No3BonseT pabotate 6e3 BHELUHErO KBapLEBOro reHeparopa.

Mogaynb CUHXPOHHOrO nocriegoBatensHoro nHtepdgerica MSSP nossonsiet pabotate B pexvumax Master n Slave ¢
uHtepdencamm SPI n 12C.

AHanorosasi nepugepus.

MukpokoHTponnepsl cepumn PIC18F1xK50 cogepkaT BClo, CTaBLUYK CTaHAAPTHOW aHanoroeyto nepudeputo — 10-n
paspsagHbin AL, aBa aHanoroBbix KOMNapaTopa U NporpaMmMmupyemMblii ICTOYHMK OMOPHOIo HanpsixeHus. 13
HOBOBBEAEHMIN CreayeT OTMETUTb HanMyne BCTPOEHHOMO MPELM3NOHHOIO MCTOYHUKA (PMKCUPOBAHHOIO OMOPHOTIO
HanpsbkeHus. [ns pukCMpoBaHHOro UCTOYHMKA OMOPHOIO HanpshXXeHnst BbIGBUPaoTCa TpY 3HAYEHUS HaMNPSKEHUS
1.024B, 2.048 1 4.096B. NCTOYHMK ONOPHOIO HanpshXeHUst MOXET MCMNOMNb30BaTbCA Kak 6asa Ang nporpaMmmMmMpyemMoro
MCTOYHMKa onopHoro HanpsikeHns (LIAIT), moxeT nogkntodaTtbea Ha Bxog AL 1 komnapatopos. Beixoa
nporpamMmmMmupyemMoro NCTOHHUKa ONMOPHOTO HaMpshKeHUs MOXET Tak e nogknioyatbes ko Bxogy AL n komnapatopos, a
Takke BbIBOAMTBLCS Ha BbIBOA MUKPOKOHTPOSIepa Ansi UCMOMb30BaHMSA COBMECTHO C BHELLUHUMUW LIENsIMU
MUWKPOKOHTpoOMepa.

MukpokoHTponnepbl PIC18F1xK50 nmetoT aBa aHanorosbix komnapaTtopa. Komnapatopbl YacTo UHTErpUPYOTCS B
MUKPOKOHTPOMMEPDI, TaK KaK OHW NPEAOoCTaBMSIT HEKOTOPbIE NOMNe3Hble PYHKUUN, HE3aBUCUMbIE OT UCNOMHAEMOro
nporpammHoro koga. BcTpoeHHble koMnapaTopbl UMET BXOAHOW MYTMBTUMNMEKCOP, MO3BONAOLWMIA NOAKMOYaTL BXOAbI
KOMNapaTopoB K TOMY U MHOMY BbIBOAY MWKPOKOHTPONMepa 1 MCTOMHUKaM OMOPHOTO HanpsikeHus. Boixog
KoMnapaTopa MOXeT NOAKMNYaTbCA Ha BbIXOAHOW MOPT MUKPOKOHTPpONepa, MOXET OblTb MCTOYHMKOM NpepbiBaHus,
BbIBOAWTb MUKPOKOHTPOMNEP 13 pexnma aHeprocbepexeHus Sleep, a Tak e Bbiknodatb LM moaynb
MWKPOKOHTpoOnnepa.

Moayrnb KoMnapaTopoB MOXET paboTaTb COBMECTHO C MHTErpupoBaHHbIM RS-Tpurrepom. [laHHas cBsiska No3BonseT
pearnv3oBbIBaTb CEHCOPHbIE KNaBMaTypbl, UMNYbCHble NpeobpasoBaTeny SHERIMK, YNpaBneHne MOLHbIMU
CBETOAMOAaMM U MHOTOe Apyroe.

MukpokoHTponnepbl cemenctea PIC18F1xK50, kak 1 Bce koHTponnepbl K-cepuu, BbinonHeHb! N0 TexHonorum 0.35
MUKPOH M MMEKT MakcumarbHoe HanpskeHne nutaHus 3.6B. OgHako Bepcun koHTponnepoB PIC18F1xK50 nmetot
BCTPOEHHbIN perynsatop HanpsbkeHust 3.2B, 4To no3BonseT paboTtatb OT NMTAKOLWMUX HANPSHKEHUA B AnanasoHe ot 1.8 fo
5.5B, npu aTom Bcsl nepudepus Tak e paboTaeT BO BCEM AManasoHe NMUTALLNX HanpsbkeHW, 3a UCKITYEHNEM
BbiBogoB RA1 1 RA2 (D+ n D-), koTopble MOryT paboTaTb Kak BXOAbl C YPOBHAMM HaNpskeHui 0o 3.6B unu kak nnmHmmn
nHTepderca USB. B Bepcusix koHTponnepa PIC18LF1xK50 HET BCTPOEHHOIO perynsaropa HanpsbkeHust MMTaHus,
noaTomy LF-KOHTponnepbl MUMEKT OrpaHMYeHHbIN gManasoH nutaHus ot 1.8 go 3.6B.

AnekTpuyeckme napameTpbl KOHTponnepoB cepun K50.

Tun koHTponnepa | BctpoeHHbI ctabunusatop nutaHus | luanasoH nutarowmx HanpsikeHun | Tok nopToB BBoAa/BbiBOAA
PIC18F13K50 3.2B 1.8-5.5B + 25mMA
PIC18F14K50 3.2B 1.8-5.5B + 25MA
PIC18LF13K50 HeT 1.8-3.6B + 25mMA
PIC18LF14K50 HeT 1.8-3.6B + 25mMA

HoBble MUKPOKOHTpOMMEpbl COBMECTUMBI MO BbiBoAaM co Bcemun 20-1 BbIBOAHBIMU KOHTpornnepamun Microchip, ogHako
OOWH BbIBOA BblAeNeH Ans NOAKMYeHNst KOHAeHcaTopa Ang ctabununsauumn BHyTPEHHEro perynsatopa HanpsXXeHus.
CoBMeCcTUMOCTb MO BbIBOAAM Kak C NPeablayLUMMK KOHTponnepamu, Tak u ¢ byayuwimm cemencrsom PIC18F 1xK22
(aHanornyHble koHTponnepsbl, Ho 6e3 Mogyns USB), no3BonuT yHMmumpoBaTb NeYaTHyo NnaTy nog pasnuyHblie
3aJaqv unv ¢ MUHMManbHelMu gopaboTtkamun nHTerpuposaTtb USB nHTepdeinc B CyLLECTBYIOLLYIO pa3paboTky.

MukpokoHTponnepsl PIC18F1xK50 Bbinyckatotcs B kopnycax DIP-20, SOIC-20 n myuHuaTtiopHoMm kopnyce SSOP-20 u
UMeIT UHAYCTpUanbHbIN TeMmnepaTypHbIn AnanasoH -40...+125C.

CpeactBa pa3paboTku

HoBble KOHTpoONepbl NOAAEPKMBAIOTCA BCEMM CPEACTBAMU OTNaakM komnaHum Microchip (nporpammatopamu-
otnagymnkamun PICKkit2, PICKit3, ICD-2, ICD-3 n BHyTpucxeMHbiM amynsitopom REAL ICE). OgHako, kak n ans Bcex



MaroBbIBOAHbIX KOHTPONNEPOB, AN BHYTPUCXEMHOW OTNafKku HEOBX04MM cneumanbHbIv OTNagouHbIN Mogynb. Ha
nnate OTNagovyHoOro Moayns yCTaHoBIEH cneuunanbHbli MukpokoHTponnep PIC18F14K50-1CD, koTopbii cogepxuT
MOAYMb TEHEBOW OTNaAKNU U UMEET AOMNOSNHUTENbHbIE BbIBOAbI, BblAENEHHbIE A5 BHYTPUCXEMHOW OTMNAaKW.

B nomoLub paspabotunky komnaHusa Microchip BbinyckaeT 4eMOHCTpaLUMOHHbIM koMmnnekT Low Pin Count USB
Development Kit [http://www.pickit2.ru/doku.php/

ApYrve.oTnagoyHble. KOMMNEeKTb. B.kOTopble.BxoauT.pickit. 2#low.pin.count.usb.development.kit] (Homep ans 3akaza DM164127).
OemoHcTpauunoHHbin komnnekt Low Pin Count USB Development Kit cogepxut Bce Heobxoanmoe Ans Hadvana paboThbl
1 OCBOEHMWSI ManoBbIBOAHbIX MUKPOKOHTponsepos ¢ USB:

1. JleMOoHCTpaLMoHHyo nnaty ¢ MukpokoHTponnepom PIC18F14K50 n ogHy nnaty 6e3 ycTaHOBIEHHbIX
KOMMOHEHTOB ANsi CAMOCTOSITENbHOW COOPKM.

2. OTnagoYHbI MOAYMb ANst BHYTPUCXEMHOWM OTNaaku KoHTponnepos cemenctea PIC18F 1xK50.

3. BHyTpucxeMHbIi oTnagumk-nporpammartop PICKit2.

4. KomnakT-guck ¢ HeobxoammbiM NporpaMmMHbiM obecrneveHvem, npuMepamy nporpamm 1 nabopaTopHbIMU
pabotamu ans ocsoeHus USB-MukpokoHTponnepos.

Hosble USB koHTponnepbl nogaepxusatotcs rotoBeiMm USB 6ubnunotekammn Microchip. MNaket nporpamm MCHPFS
USB Framework cogepxuT peanusaumm pasnudHbix knaccos USB yctpowncTs. [Anga koHTponnepos PIC18F14K50 Bbl
Hangete npumepsbl peanusaumm komMmyHukaumoHHoro CDC knacca (BupTyanbHbeii COM nopt Yepes USB), pasnuuHbix
HID ycTpoiicTs (MaHUMynaTOp MbIllb, [KONCTUK, NONb30BaTENbLCKOE YCTPOWCTBO), YCTPOWCTBO XpPaHEHNst AaHHbIX —
MSD, cocTtaBHoe ycTponcTso (peanusauus HID n MSD 4epe3 ogHo USB coeauHeHune).

Bnarogaps HU3KOM LeHe, ManoMy pasmepy KoprnycoB, O6LLMPHON KOMMYHUKaLMOHHON 1 aHanoroBoun nepudepum
HoBble USB koHTponnepbl cemenctea PIC18F1xK50 HanayT wnpokoe npumeHeHue B npeobpasoBaTensix
WHTepdencoB, agaTumkax, nepudgepuiiHbix USB koHTponnepax. CoBMECTUMOCTb KOfa CO CTapLUMMKM ceMencTBaMmu u
roTOBbIE NPUMEpPLI peanu3aunm pasnu4yHbix knaccos USB ycTporcTe nomMoryT nporpaMMmcTam nerko u 6eictpo
OCBOUTb HOBOE CeEMeNCTBO ManoBbiBogHbIXx USB koHTponnepos nponssoacTtea Microchip.



