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HaBubiM-aaBHo, B 1965, komnauust General Instruments (GI) ochopana OraeneHue MuUKpPOIJIEKTPOHUKU
(Microelectronics Division), HauaBiueii ¢ pa3padorku nepsbix xusHecnocodusix EPROM u EEPROM. 3atem GI
Microelectronics Division 3aHuUManoces pa3padoTKO#l HUPOKOH raMMbl LU(POBBIX U aHAJIOTOBLIX YCTPOHCTB - ceMeii-
ctBa AY3-xxxx AY5-xxxx. ([la-ma, 3T0 uMeHHO TO, 0 YeM Brl momymanu! MMeHHO 3ByKoBbie mpoueccopsl oT GI -
AY3-8910 m AY3-8912 crosutn pakTHYeckn BO Bcex CHHKIIEpax, SIMaxax, Bcex MSX-kommerotepax B 70/80-e Toms1)

B obnacti mukponponeccopos Gl B Hauane 70-x nossuinca CP1600. 1o 6bu1 HacTOoAmMN 16-pa3psaHsIi mponec-
cop, HO C He OYeHb Xopolrel paboTol ¢ BHEIMHAMY ycTpoticTBaMu. [ToaTomy, s TeX MpUMeHeHNH, Tae Hy)KeH Xopo-
it BBoA-BeIBOA GI paspaborana Peripheral Interface Controller (coxpamenno PIC), B cepenaure 19751, OH Obin
CKOHCTPYHPOBAH IS 09eHb OBICTpOTO (B TIOHSTHSIX 75-TO Tona!) BBOIa-BEIBO/IA W HEOONBINOTO 00heMa BRIMUCITEHHH,
TIO3TOMY €T0 cHcTeMa KoMaHI Oblila BechMa Hebombmoi. B obmiem, Bol MokeTe yBUIETD, 9TO W3 3TOTO BHITILIO - apXH-
TEKTYpa HWKHEro paga ceroanaumnux yunoB PIC16C5x - 3to apxutexTypa, pazpadboranHas B 1975 rogy. IIpencras-
neHHbiil B 19751 PIC-konTpomep npousBoamwica no NMOS TexHONOruu U Obl1 JOCTYIIEH TOJBKO B MACOUHOM Bapu-
aHTe, HO ATO OblLJa MOUCTHHE BeluKodenHas mukpocxema! B nauane 80-x GI nmepexuBana TpynHbIE THU B CBOEM OC-
HOBHOM OM3Hece, U MpOU3BeNa PeCTPYKTYpPH3aLMIO, CKOHLEHTPHUPOBABIINCH HA Pa3padOTKe CUIIOBBIX MOJYPOBOIHH-
kOB (B Hacrosulee Bpemsa koMmnanusa General Instruments BecbMa ycnelnHo paboTaeT Ha 3TOM PbIHKE MO Ha3BaHHEM
General Semiconductors). GI Microelectronics Division 6s110 repenmeHoBaHo B GI Microelectronics Inc u cymmecTro-
BaJO ONHO BpeMs KaK OTHENbHBINH (wmman, a 3arteM OBIJIO TTpoaHO BMecTe ¢ 3aBojoM B T. Yammiep, ApwzoHa
(Chandler, Arizona).

Dro OBITa WIMTENHLHAs paboTa MpeacTaBUTelNeil pUCKOBOTO KanwTaa, OHW W30aBWINCH OT MPOW3BOACTRA OOIBITHH-
CTBa MWKpocxeM JWHeek AY3, AY5 W ApyrwX, W CKOHIIEHTPHUPOBAJIVCH Ha pa3paboTkax w mpomsBoacTBe PIC  paz-
mmaHEIX BunoB EPROM/EEPROM c mapaiurensHBIM | TI0CTIeI0BaTeNbHBIM AOCTYTIOM. B BiTore Bee 3T0 OBLIO Ha3BaHO
komnanus Arizona Microchip Technology Inc., wiu npocto Microchip, xoTopas Obliia 4eTKO CMO3ULUOHUPOBAHA Ha
PBIHOK BCTpanBaeMbIx cucteM ynpasienus (Embedded Control).

Ceituac Microchip onHa U3 TUANpPYOMKUX KOMMaHuil B cBoelt obnacth. Tak ecnm B 1990 romy mo o6beMy nponax
OH Obl1 Ha 20-M mecTe, B 1993-m — Ha 8-M, To B 1997 roay, HeCMOTps Ha CUJIbHEHIIYIO KOHKYPEHLHUIO CO CTOPOHBI
ATMena (ee HOBbIE MUKpPOKOHTpoJutepsl THMa AVR), MuKpodun BBIXOAWT Ha 2-€ MECTO, MPOTYCTUB BIiepean ceds
TOJNEKO MoTopody (ATMeT Toka Aajieko TI03aIH):

1993 1994 1995 1996 1997
1 | Motorola Motorola Motorola Motorola Motorola
2 | Mitsubishi Mitsubishi Mitsubishi Mitsubishi Microchip
3 NEC NEC NEC ST NEC
4 | Hitachi Philips Philips NEC Mitsubishi
5 | Philips Intel Microchip Microchip Philips
6 | Intel Microchip ST Philips Toshiba
7 | ST Zilog Intel Zilog Hitachi
8 | Microchip ST Hitachi Hitachi Fujitsu
9 | Matsushita Matsushita Toshiba Fujitsu ST

Uewm e Tak XOpPOIIH, U 9eM ke TakK TPUBIEKITH BHUMaHue pa3paboTInkoB MUKPOKOHTposeps! Thna PIC? Hamowm-
HUM, uTO ab0peswatypa PIC o3nawaet Peripheral Interface Controller. Ouens qacTo BO3HMKaeT HEOOXOAWMOCTH B He-
GOJIbILIOM ASLIEBOM MUKPOIPOLIECCOPE, C HECIOXKHBIMU MaTEMATUIECKUMU BbIYMCIACHUSIMU, CIIOCOOHOM OCYILECTBIATh
BBOZ-BBIBOJ] CUTHAIOB C OOJBLIOH CKOPOCTHIO, 0OJafaolnii HU3KUM MOTpedaeHueM U pa3BuToi nepudepueii. Ito
nuTaroieecs ot TeaedoHHoM nuHun obopynosanue (AOHbI, Mukpo-ATC), nopraTuBHbie MpUOOPHl ¢ OaTapeitHbIM
MUTAHUEM, aBTOMOOMIIbHbIE curHanuzauuu, AIIl, noaxitouaeMble K MOCIEIOBATEIbHOMY MOPTY KOMIBIOTEPA U OT
HEro e U MUTAKLIUecs, MeIULMHCKUE Npudopsl U T.1. PICKOHTpOoILIeps! BEIMYCKAIOTCA KAk B OOJBIIUX, TAK U MaJbIX
KOpIycax U UMEHT Heboubliyto ctoumocTs. Kak Bam moHpaeutcsi Hactosawuii (!) mukponpoueccop (12Cxxx) B 8-
norom JIMIT xopryce, co BCTPOEHHBIM TaKTOBBIM TE€HEPATOPOM, IEMOUKoii cOpoca W 6-10 HOKKaMW BBOJA BBIBOIA?
W PIC16C505 «ouTtposep B 14-BEIBOTHOM KOPITyce CO BCTPOSHHBIM TeHepaTopoM Beero 3a 49 nientos!? (B CILIA).

BONBIMMHCTBO TIOJIC3HBIX KauecTB PIC-kOHTpoNepoB cocpenoToueHo B 3-x cnorax: CMOS, RISC, Harvard. Co-
BpeMeHHass CMOS TexHOJOTHS MO3BOJAET BBIMTYCKaTh MUKPOKOHTPOJIIEPHI, padoTatoimne Ha yactotax ot O I'l 1o 40
Mra. [ToTpednsieMbIif TOK, KOTOPBIN 3aBUCHT OT HacTOTHI, COCTABIAET eAMHWIBI MA st gactoT 1-10 Mri, w mecsaTox
MKA uts GoJlee HW3KWX 9acToT, a repeBox B crismwuii pesxkuM (SLEEP) noBoawT moTpednenve mo exwHWIl MKA. [Tpn
stoMm 6narogaps RISC cucteme komann u ['apBapackoii apxuTekType ObICTpOACHCTBUE AaKe HA HMU3KUX YacTOTaX OC-



TaeTCA AOCTaTOYHO OONbLINM - TpeOyeTcs Bcero 4 TakTa Ha ofHY komaHny (8 oma komann nepexonoB). CpaBHUTE C
LUMPOKO PACIPOCTPAHEHHBIM CEMEHCTBOM 51-X OJHOKPUCTAIOK, Y KOTOPbIX MALUMHHbIA LUK cocTaBisieT 12 Takros, a
KOMaH/Ibl MOTYT UMeTh U He oauH 1wk, (Komnanus Atmel B8 ceoem HoBOM ceMeiicTBe AVR-KOHTPOJIIEPOB, KOTOpPbIE
toxke RISC, nosena mamwuaHET 1tk 10 1 TakTa). RISC apxuTekTypa mpeAmnonaraet, 970 Bce KOMaHIbl UMEIOT OJTHY
JUTHHY, B TO BpeMs Kak NMpH TPaAWLHOHHOW apXHTEKType KOMaHIABI MUMEIOT MEPEMEHHYI0 UIHHY. DTO MPHUBOAUT HE
TOJIBKO K XopotneMy OBICTPOJEHCTBAIO, HO W K 3KOHOMHWH TIpoTpaMMHAoi mamstr. Tpw cemelictBa PIC xoHTpomepos
mMetoT 12, 14 w 16 paspsaHble KOMaHIbl, U COOTBETCTBEHHO 33, 35 v 58 uHcTpykumil. TpaauiiMoHHbIe MUKPOITPOILIEC-
copsl (CISC) UMEOT CYIIECTBEHAO OOMBINee YHUCIIO KOMaHI, WX KOTOPHIX Jallle BCETO MUCTIONB3YETCS MEHBIIE TTOJIOBH-
HBI, 2 HEKOTOphIe BooOLIe penko ucnoib3yrorcsa. B RISC-npoueccopax peanu3oBaHbl HAaMOOJIEe 4acTO HEOOXONUMBIC
KOMaH[Ibl, a 6osee CIOXKHbBIE Peau3yOTCA UX KOMOUHALMAMU. YUUTBIBAs CTATUCTUYECKOE PACTPEICIICHUE YACTOThI
OpUMEHEeHUA pa3iuYyHbIX KOMaH[, nporpamma B kogax RISC npoueccopa noxnyudaercst MeHble M0 00beMy U ObicTpee
pabotaer.

A He ynepKych, U MPUBENYy HEKOTOPbIE CPABHUTEINIbHBIC JaHHbIC, 0€3 KOTOPBIX, MO-MOEMY, He OOXOAUTCS HU OAHA
o030pHas ctathsa 0 PIC-koHTpomiepax. 3To TecT, NpoBeAeHHbIA hupMoii MUKpOUUn TOBOJIbHO AaBHO. CpaBHUBANINCH
YUACTKH (DYHKIIWOHATEHO OIMHAKOBBIX TTPOTPaMM Il pa3HBIX KOHTPOJIEpOB - yrmakoBanHoe BCD-mpeobpazoBanwe,
TpoBepka OWTa W BETBIEHWeE, IIWKI 0 CUETINKY, MOOWTHOE BHITANIKWBaHWe OWTa (MpeobpasoBaHWe TapaieldhbHOTO
Ko/ia B TTOCIJIEI0BATENRHBII), TTpoTpaMMHAas BEIepkKa Bpemenn. CpasranBaicst PIC16C5x @ 20MHz m:

Motorola MC68HC04 @ 11mhz,
Motorola MC68HCO05 @ 4.2MHz,
Intel 8048 @ 11mhz,
Zilog Z86Cxx @ 12MHz,
National COP800 @20mhz.
Pe3ynbTaThl CPaBHUTEIBHOTO aHAIN3a ONHOKPUCTAILHBIX MUKPO DBM u PIC koHTponiepa NpuBeaeHBI HIKE.

PIC16Cx COP800 MC86HC04 MC68HCO05 Z86Cxx 8048
OTHOCHTETLHBIH 1.00 1.29 1.82 2.24 151 1.58
pasmep KOIOB
Cxopocts Bemonae- | 1.00 0.11 0.02 0.14 0.21 0.11
HUsl

MO»HO KOHEUHO OCHAPUBAThL PE3YJILTAThI 3TUX TECTOB (4TO HEOAHOKPATHO NPOUCXOAUT B rU.embedded
su.hardw.*),rem GoJtee UTO B HeM He TIpeACTABIICHBI GoJiee HOBbIe MUKPOKOHTPOJITEPHI, TeM He MeHee, — aBTOp Heo-
HOKpaTHO yOexaacs, 9To B HeOombmoi maMsTi PIC-KKOHTPOITEpOB MOYKHO pa3MeCTHTh JOCTATOYHO MHOTO, TOpa3io
Gornpine, 9em B cooTBeTCTRYIOMIEH amstr murs 8051 wrm Z80, k ToMy e TIpH XOpoleM 3HaHWH KOMaH;I TIPOTPaMMBI
BECHMa XOPOMIO OTITHMH3HPYIOTCH.

Kpome 3KOHOMHOTO WCTIONB30BAHWS TTPOTPAMMHAON TIAMSITH, BEICOKOTO OBICTPOAEHCTBHS, HU3KOTO TOTpeOneHns 1
MHWPOKOTO JMana3oHa MHTaAns (0T 2 10 6B. mis HEKOTOPHIX yCTPOICTB), elle OJAHWUM OecCTIOpHBIM JIOCTOWHCTBOM
PIC-KOHTPOJLIEPOB, SABJSAETCS PA3BUTOCTh BCTPOSHHBIX ANNAPATHbIX CPEACTB.

Haunem ¢ taxroBoro reHeparopa. B GONBIIMHCTBE KOHTPOJJICPOB MPUMEHEH YHHBEPCAIbHbIA IEHEPATOp, PeKUM
KOTOPOTO MPOrpaMMUPYeTCs Ha paboTbl ¢ TPeMs TUIaMK BHELUHUX KBapLEB (BbICOKOUACTOTHBIN, CPEIHEYACTOTHBIA 1
HU3KOYACTOTHBIN) uiK ¢ BHelIHel RC-ienoukoi, s TeX NPpUMEHEHUA, I'le CTA0MIBHOCTh TAKTOBOW 4aCTOThI HE KPH-
TUYHA. HeKOTOpbIE TUIIBI KOHTPOJLUICPOB UMEIOT PEKUM BCTPOSHHOTO FeHepaTopa, UMEeTCa B BUY, YTO BHELIHUX Le-
el He TpeOyeTcst BOBce, a TakKe He TpaTsaTcs AparoleHHbIe BRIBOIBI KOpIyca. KpoMe TakToBOTO, BO BCEX KOHTPOJIIE-
pax nMmeetcst BHyTpeHHUI RC-reHepatop, wenonb3yrotruiics st paboTsl "Cropoxkesoro Ica" (Watch Dog) umm mpo-
cTo "cobakn". DTOT TeHepaTop, €CM OH BKIIOYEH TIPH MPOTpaMMHUPOBAaHNH, TAKTUPYET CMEIMalIbHBII CUETUHK, KOTO-
pHIii TOMKEH TIepUOANTEecKN cOPachIBATHCS TIPOTPaMMOil depe3 oTpesieNleHAbIe TPOMEXYTKH BpeMEHH, He OoIbImie
3amanHoTo. Eciii B pe3ynbraTe 3aBUCAaHNS WM HEKOPPEKTHOCTH PabOTHI TPOTPaMMBI (TTO-TIPOCTOMY - TJTIOKOB) CHeT-
JuK He OyIeT BOBpeMs cOpOTIeH, TTPOW30MIeT Tiepe3amyck KoHTpoimepa. OcoOsM cliydaeM TipuMeHeHus '"cobaku”
SIBJISIETCS ASKYPHBIM pexxum. KOHTposiep MOXeT HaxoauThesi B coctosiHuu crnsuku (SLEEP)c kpaiiie Hu3KkuM mo-
TpeblieHueM, MPU ITOM ¢ TIEPUOIOM cpadaThiBaHus "coOaKU" BHIXOAUTH U3 CIISIYKH, NPOCMATPUBATH BXOJHBIC CUTHAJIBI
¥, €CJIM HUYero He TPOW30LIIO - CMaTh Aanbliie. Ecny e nMpou30nniy onpeneneHHble H3MEHEHHs! COCTOSTHHS BXOO0B -
nepeiTi K mporpamMmme 0OpaOOTKH, BHITTOJHUB KOTOPYIO MOXKHO CHOBa 3acHyTb. KoHeuHo, ecnu anst o6paboTku He-
HY»XHO BBICOKOE OBICTpOfEiiCTBHE, TO MOXHO MPOCTO HMCIMONB30BaTh HU3KYIO TakTOBYIO yacToTy. Ho korma HyXHO
MUKpPO TIOTpeOiieHNe IHEPTUHN B CpeiHeM, W OoJblIoe ObICTPOJEICTBIE HA HEKOTOPOE BPEMS - JIydIIWil BBIXOL 3TO
UMEHHO MCIIOJb30BAHUE CIALIErO PeKUMa C NEPUOAUYECKUM NPOOYkKAeHUEM 0e3 WM COBMECTHO C NPEPbIBAHUEM I10
uzmeHenuto (cM. Hmke). Curnan "copoc” (MCLR) moxer GpopMUPOBATHCS BHELIHMMU WM BHYTPEHHUMHU LICMSAMHM,
YTO YIPOLUACT U yOCLICBIIAET CXEMOTEXHUKY.

[pakTuuecku Bce KOHTPOJIEPbl UMEIOT XOTA Obl OMH CUETUUK-TaiMEpP, KOTOPbIH MOXKET UCIOJb30BaThCA LISl CUe-
Ta BHELIHUX UMILYJIbCOB, FEHEPALMU MEPUOJMYESCKUX MPEPhIBAHUI UM OTCUETA BPEMEHHBIX UHTEPBAJIOB.



CB13b C BHELIHMM MUPOM OCYILECTBJIACTCA NPU MOMOLLM NOPTOB BBOAA-BbIBOAA, KOTOphie B PIC-koHTposiepax
UMeroT cBou ocobeHHocTH. K npumepy - B 51-X KOHTpoJuiepax UCHONb3YHOTCS BbIXOIbl € OTKPBITHIM CTOKOM, AJIsl MC-
TTOJTE30BaHNSA KOTOPBIX HAa BBOA HYKHO 3amucaTh "1". DTo WHOTAa AaeT HEKOTOpOe YMPOIIEeHHe, HO He TIO3BONIAET TM0-
JIY9IUTH Z-COCTOSHWE BBIXOIW M OOJTBITOE BXOTHOE COMpoTHBIIeHHNe BXoaa. B PICKkonTpomrepax kaxmomMy TopTy co-
OTBETCTBYET /IBa perucTpa - TaHHBIX W HanpasieHus (TRIS). [Tpyn 3ToM B 3aBUCUMOCTH OT COIEPKAHUS PETHCTPa Ha-
TIpaBIIEHUS KaXX B BBIBOJL MOXET OBITh WHAWBHILYaTbHO 3aITpOTpaMMHUpOBaH WM Ha BBOJ WJIW Ha BRIBOA. Ha Beskwii
ciydai, BO MHOTHX KOHTPOJUTEpAaX WMeEETCS OJWH BHIBOJI C OTKPHITBIM CTOKOM, KOTOPBIH TpedyeT TIOAKIFOueHNs Ha-
TPY3KkW Tipu paboTe Ha BBIXOA. Bce BXOIBI KOHTPOIIEPOR 3AIMUIIEHHT OT TrepeHanpskerns anogamu Ha 0 w VCC n
HMEIOT BBICOKYHO HArpy30uHYH0 cnocoOHocTh (20-25 MA). HekoTophie NOpThl UMCIOT UHAMBUAYAILHO MOAKIHYACMBIC
K BXOJaM MCTOYHUKU TOKa, Urpatroluue poib pull-up pesucropos. OTaenbHbie BXOAbl MOTYT ObITh 3a0POrPaMMUPOBaHbI
TaK, YTO BbI3bIBAIOT NPEPbIBAHUE NIPU U3MEHEHUU CBOEIO COCTOSAHUS (IOCTYIIHO TAKKE B CILSILLEM pexume!).

Jns paboThl ¢ aHAIOTOBBIMU CUTHAJIAMH OTIPEICICHHbIE TUIBI KOHTPOJUIEPOB UMEIOT BeTpoeHHbie AL unu kom-
napatopbl. CyLIECTBYIOT KOHTPOJUIEPhL, €O BCTPOEeHHbIM yrpasieHueM XKU-unaukatopamu, Boixogamu MM, pas-
HOOOpPa3HbIMU MOC/e10BATENbHbIMU UHTep(EeiicaMu (CUHXPOHHBIM, acUHXPOHHBI, 12C, SPI), uMetoline BCTPOSHHYO
SHEPTOHE3aBUCAMYIO TIaMSTh JAHHBIX, JUTS 3aOMAHAHWS pa3HbIX KOHCTAaHT, HacTpoek W T.m. J{as paboTel BMecTe ¢
GoJiee MOMIIHBIMYA MUKPOTTPOIIECCOPHBIMI CHCTEMaMH, HEKOTOpbIe KoHTpouiepsl nmetoT PSP (Parallel Slave Port).

CrpyxtypHO, PICKOHTPOIIIEPH! COCTOAT U3 TTAMATH TIPOTPaMM, TTaMITH TaHHBIX (perucTpsl), AJIY, mopToB BBOIA-
BBHIBOJIA W TIepU(DepHiHBIX YCTPOICTB.

51 He X0y TIOAPOOHO pacTMChIBaTh CTPYKTYPHBIE CXeMBI, CHCTEMbI KOMaHI, "TOHKWe TIOAPOOHOCTH (PyHKIIMOHNPO-
BaHWA" W MaJeHbKHe "XUTPOCTH" TI0 TIPUMEHEHNIO KOHTPOJLIEPOB - 3TO TEMBI LIS OTHETBHBIX cTaTel WM IS UTeHWS
noApoOHOIT TEXHWUECKONW MOKyMEHTalWu, MO3TOMY B 3aKiIiOUeHMe npuBeny Talbnuiy pasHoBugHocteit PIC-
KOHTPOJIJIEPOB, 0 KOTOPOH MOXHO HpeICcTaBUTh cede ux 00Jblioe pazHooOpasue U BbIOpaTb KOHTPOJUIEP AJsl KOH-
KPETHOTO TMPUMEHEHUS.

bonbmmHCcTBO PIC-KOHTpOMIEepoB BeIMOAHEHO B OTP-ncnonHeHuH, T.e. OAHOKPAaTHO MPOrpaMMUPYEMBIH KpH-
crany. [l oTiasKy WCTIONB3yeTcsl CenHaNbHbIH OTIal0YHBI BApHAaHT ¢ OKOUIKOM JUTS CTHpaHWs ynbTpaduonaeTom.
(Ha camom nene cam KpucTall M TaM U TaM OAUH U TOT e, MO3TOMY B mpuHuune, ecad B OTP nobpatbea 1o camoro
KpUCTajlla, TO €r0 MOXHO cTepeThb. [IpaBaa Hy»kHO elie clenaTh HNOAJIOXKKY Il CTeKaHus 3apsiioB, Aa U 100paTbes
TPYAHOBATO :)

J1sl HAYMHAIIKX Jy4llle BCero nojaoiiaer koHrposuiep 16F84, umerommii 31eKTpHUYECKH CTHPAEMYIO Ma-
MATh nporpamm uan Flash. (Ctporo roeops Tam He e a EETTPOM, Ho ceitqac mo6bie BUAB 3HEPTOHE3aBUCHMOM
TaMATH TIPUHATO Ha3eiBaTh ¢uetn). Ecnm xe Bul cobmpaerteck padorats ¢ OTP, To HM B kKoeM ciTydae He yCTaHaBIH-
BaiiTe OUTHI 3alUTHL (CEKPETHOCTH) B HOBBIX OTJIAJOUHBIX KPUCTAJIAX C yJIbTpaduOiIeTOBbIM cTUpaHueM (¢ OykBamu
A unu B) — Bbl UX NOTOM HE COTPETE U UCHOJIBb30BAaTh KPUCTALI [Jid APYroii NpoluuBKU He yaactes! MHorna nomoraet
BbIJIEPKKA M0J JIAMIOM ¢ TeueHUU 6-Tu U 00Jiee 4acoB, HO BEPOSITHOCTb 3TOrO HEBEJMKA, [IOITOMY HE PUCKYHTe OTIia-
nouyHbiMu JW KpucTasiaMu, KOTOPbIE B HECKOJIbKO pa3 nopoxke «boesbix» OTP.

3anuch NporpamMMbl B KPUCTALT MOXKET OCYLIECTBISIETCS IByMsl METOJaMU - NIAPaJIe/bHbIM U NOCJIEA0BATENbHbIM.
Crapoe cemeiictBo (16C5xx) u nepBble MUKpOCXeMbl cepuu 1 7CXXX UMeU TOJIbKO Napaslie/ibHbIi PeKUM 3alucH, BCe
ocTambHbIe KpoMe TTapaieTbHOTO, NMEIOT TIOCIIeTOBATENHHBIH PEXUM, KOTOPEII TI03BOJISET WCTIONH30BaTh 0OJTee Tpo-
CTBIE TIPOTPaMMAaTOPBI W OCYIIECTBISATH 3aITMCh MPOTPaMMBI B YCTAHOBIIEHHYTO B TiTate Mukpocxemy (ISP - BHYTpH-
CXeMHO€e POTPaMMHUPOBAHVE).

HoMeHnknmaTypa KOHTPOJIIEPOB € AIIEKTPUYECKH TIEPE3arnChIBAEMON MaMATBIO MTPOTPaMM TIOCTETIEHHO YBEJTMYWBA-
€TCs, XOTS B 3TOM HaNpaBJIeHNH MUKpPOUHT MOYEMY-TO CHUITBHO OTCTAeT OT CBOETO OCHOBHOTO KOHKYPEHTa - ATME,
BhIMyCKatowiero naBHO cemeiictBo MCS-51 ¢ ¢ueim-naMaTeio ¥ MPUCTYNUBLICTO K BBIMYCKY HOBOM cepun AVR-
KOHTPOJLIEPOB, KOTOpbIe KpoMme (hierna obsafaroT MHOTMMH JPYTUMHU NPEUMYLIECTBAMU. DTO TeM 00Jiee CTPaHHO, U4TO
KoMINaHusi MUKpPOUUIT BbIYCKAET LUUPOKYIO ramMmy npocto Mmukpocxem EETTPOM, sBnsisick OHUM U3 JIMLAEPOB B 3TOU
obnacTu, HO MOYEMY-TO TSAHET ¢ Quem-naMaTeio B PlC-koHTpoiepax.

ITo koHCTpyKTUBHOMY McronHeHuto PIC-KOHTpoIiephl BblyCKalOTCs B 00bIMHOM T1actMaccoBoM kopmyce (DIP),
KepamudeckoM kopmyce ¢ okHoM (JW, oTnmagouHble BapUaHTHI), MIUPOKOW raMMe TUIAHAPHBIX W IPYTUX KOPITYCOB
(SIOC, PLCC, PQFP, etc.h raxxe B BUe KpucTasnoB s rubpuaneix cxem (die, micromodule, etc.)




Homenknarypa PIC-koHTpOsiepoB
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12C508, 512x12 25 4 6/8 14 Ma | 25 33 | Ja
508A
12C5009, 1024x12 25 4 6/8 1 Ja | 25 33 | Ja
509A
12CE518 512x12| 16 25 4 6/8 1 JTa | 25 33 | Jla
12CE519 1024x12| 16 41 4 6/8 1/a | 25 33 | Ja
12C671 1024x14 128 10| 6/8 4/8 |l la | 25 35 | Ja
12C672 1024x14 128 10 6/8 4/8 |l Ta | 25 35 | Ja
12CE673 1024x14| 16 128 10( 6/8 4/8 Lda | 25 35 | Ja
12CE674 2048x14| 16 128 10 6/8 4/8 Lda | 25 35 | Jla
16C52 384x12 25 4 12/18 ] 10 33
16C54, 54A, 512x12 25 20| 12/18 ] 20/25 37
54B
16C55, 55A 512x12 24 20 | 20/28 ] 20/25 3
16C56, 56A 1024x12 25 20| 12/18 20/25 33
16C57, 57C 2048x12 72 20| 20/28 20/25 33
16C58A, 58B 2048x12 73 20| 12/18 1 20/25 33
16C505 1024x12 72 20 12/14 1 Jla | 25 33 | Ja
16HV540* 512x12 25 20| 12/18 ] 33
16HV570* 2048x12 72 20 20/28 Jla | 1
14C000 4096X14 192 20| 20/28 8/16 12C/SMB/2xDAC 2| Ma | 25 35 | Ja
/Temp/Vref
16C461* 1024x14 128 10 12/14 L Ta | 25 35 | Jla
16C554 512x14 80 20| 13/18 1 /Ja | 25 35
16C558 2048x14 128 20 13/18 L Ta | 25 35
16C61 1024x14 36 20| 13/18 1 Ma | 25 35
16C62A 2048x14 128 20 22/28 12C, SPI 1 Ja | 3| Ja | 25 35
16C63, 63A 4096x14 192 20| 22/28 I2C/SPI/USART 2| Ja | 3| da | 25 35
16C64A 2048x14 128 20 33/40 PSP/I2C/SPI U JJa [ 3] Ma | 25 35
16C65A, 65B 4096x14 192 20| 33/40 I2C/SPI/USART/ 2 HNa | 3| Ha | 25 35
PSP
16C66 8192x14 368 20| 22/28 I2C/SPI/USART 2| Ja | 3| da | 25 35
16C67 8192x14 368 20| 33/40 PSP/12C/SPI 2 JJa | 3] la | 25 35
16C620, 512x14 80 20| 13/18 4 HNa | 1| Ha | 25 35
620A
16C621, 1024x14 96 20 13/18 y HOa | 1| Ja | 25 35
621A
15C622, 2048x14 128 20 13/18 HOa | 1| Ja | 25 35
622A
16CE623 512x14| 128 96 20 13/18 p Ja | 1| Jla | 25 35
16CE624 1024x14| 128 96 20 13/18 4 Ja | 1| Jla | 25 35
16CE625 2048x14| 128 128 20| 13/18 P JNa | 1| Ja | 25 35
16C642 4096x14 176 20 22/28 Ja | 1| Jla | 25 35
16C662 4096x14 176 20| 33/40 PSP Ja | 2| Ja | 25 35
16C710 512x14 36 20| 13/18 4/8 Jda | 1| Ja | 25 35
16C71 1024x14 36 20 13/18 4/8 L Ta | 20 35
16C711 1024x14 68 20| 13/18 4/8 Jda | 1| Ja | 25 35
16C712* 1024x14 128 20 13/18 4/8 1| Jda | 3| Ta | 25 35
16C715 2048x14 128 20| 13/18 4/8 Jda | 1| Ja | 25 35
16C716* 2048x14 128 20 13/18 4/8 1| Jda | 3| Ta | 25 35
16C717* 2048x14 256 20 15/18 6/10 12C/SPI/LVD 1l Jla | 3| Ma | 25 35 | Ja
16C72 2048x14 128 20| 22/28 5/8 12C/SPI 1] Ja | 3| da | 25 35
16C73A, 73B 4096x14 192 20 22/28 5/8 12C/SPI/USART| 2| Ja | 3| Ma | 25 35




16C74A, 74B | 4096x14 192 | 20| 33140 8/8 12C/SPI/USART] 2 | Jia | 3| Ma | 25 35
PSP
16C770* 2048414 256 | 20 | 15/20 | 6/12 12C/SPI/LVD Na | 3| Ja | 25 35 | Jla
16C771* 2096x14 256 | 20| 15/20 | 6/12 12C/SPI 3la | 25 35 | Jla
16C773* 4096x14 256 | 20| 22/28 | 6/12 12C/SPIVUSART] 2 | Ja | 3| Ja | 25 35
LVD
16CT774* 4096x14 256 | 20| 33/40 | 10/12 [2C/SPI/USART) 2 | Iia | 3| da | 25 35
LVD
16C76 8192x14 368 | 20| 22/28| 5/8 [2C/SPI/USART] T2 | 3| Jla | 25 35
16C77 8192x14 368 | 20| 33/40| 8/8 [2C/SPI/USART] Ja | 3| Ja | 25 35
16F83 512x14 | 64 36 10 | 13/18 Ta | 20 35
FLASH
16F84, 84A 1024x14| 64 68 10 | 13/18 Tla | 20 35
FLASH
16C471* 1024x14 128 | 20| 12/14 | 4/10 Na | 3| Ja | 25 35 | Jla
16C472* 2048x14 128 | 20| 12/14 | 4/10 Ta | 3| Ja | 25 35 | Jla
16C772* 2048x14 128 | 20| 22/28 | 6/10 12C/SPI Ja | 3| Ja | 25 35
16C923 4096x14 176 | 8 | 52064 LCD/I2C/SPI Blla | 25 35
16C924 4096x14 176 | 8 | 58 LCD/I2C/SPI Ta | 3| Ja | 25 35
17C42A 2048x16 232 | 33| 33/40 USART f 20/35] 5
17C43 2096x16 454 | 33| 33/40 USART I 20/35] 5
17Ca4 8192x16 454 | 33| 33/40 USART i 20/35] 5
17C752 8192x16 678 | 33| 50/64 | 12/10 2xUSART/ 3 | Ma |4 20/35 | 58
mI2C/SPI
17C756, 16384x16 902 | 33| 5064 | 12/10 2xUSART/ 3 | ma |4 20/35 | 58
756A* mI2C/SPI
17C762 8192x16 678 | 33| 66/84 | 16/10 2xUSART/ 3 |da | 4| ma | 20i35 | 58
mI2C/SPI
17C766 16384x16 902 | 33| 66/84| 16/10 2xXUSART/ 3 |da | 4| ma | 20i35 | 58
mI2C/SPI
18C241* 8192x16 512 | 40| 23/28 | 512 P SPIICAN T2 | 4| Ja | 25
18C242* 8192x16 512 | 40| 22/28 | &/10 mI2C/SPI/ 2 |a | 3| fla 58
USART/LVD
18C442* 8192x16 512 | 40| 33/40 | 8/10 PSPIUSART/ | 2 | 1a | 3| Jla 58
mI2C/SPI/LVD
18C252 16384x16 1536| 40| 22/28| 5/10 USART/ 2 |da | 3] fa 58
mI2C/SPI/LVD
18C441* 8192x16 1024| 40| 52/68 | 12/12] |2 SPIUCAN/LVD N2 | 4| Ja | 25
18C452* 16384x16 1536 40| 33/40| 8/10 PSPIUSART |2 | a | 3| Jla 58
/mI2C/SPI/LVD
18C601* boOtROM 2048 | 40| 31/68 | 12/12| P USART/mI2C/ | 2 | [ia | 4
SPIEPM
18C641* 8192x16 1024| 33| 50/64| 5/10 PSP/USART/2E/I3 | [la | 4| [Ja 58
SPI/CAN
12F675* 1024x14| 16 128 | 10| 6/8 4/10 Ta | 25 35 | Ja
FLASH
12F676* 2048x14| 16 128 | 10| 6/8 4/10 Ta | 25 35 | Ja
FLASH
12F640* 512x14 | 16 128 | 10| 6/8 Ta | 25 35 | Jla
FLASH
12F641* 1024x14| 16 128 | 10| 6/8 Ta | 25 35 | Ia
FLASH
16F627* 1024x14| 128 | 80 20 | 16/18 4 USART/SPI Ia | 3| Ja | 25 35 | Ja
FLASH
16F628* 2048x14| 128 | 128 | 20| 16/18 4 USART/SPI Ta | 3| Ja | 25 35 | Ia
FLASH
16F716* 2048x14| 128 | 128 | 20| 16/18 | 4/10 Ta | 3| Ja | 25 35
FLASH
16F718* 4096x14| 128 | 128 | 20| 18/20 | 4/10 USART/SPI Ia | 3| Ja | 25 35
FLASH
16F825* 2048x14| 64 128 | 20 | 22/28 4 USART Ia | 3| Ja | 25 35
FLASH
16F872* 2048x14| 64 128 | 20 | 22/28 | 5/10 12C/SPI Ta | 3| Ja | 25 35
FLASH
16F873* 2096x14| 128 | 192 | 20| 22/28| 5/10 USART/ Ta | 3| Jla | 25 35




FLASH 12C/SPI
16F874* 4096x14 | 128 192 20 | 33/40 8/10 PSP/USART/124/ 2 Ja | 3| Ma | 25 35
FLASH SPI
16F876* 8192x14 | 256 368 20| 22/28 5/10 PSP/USART/124/ 2 Ja | 3| Ma | 25 35
FLASH SPI
16F877* 8192x14| 256 368 20 | 33/40 8/10 PSP/USART/124/ 2 Ja | 3| Ma | 25 35
FLASH SPI
18F641* 8192x16 1536 | 40 | 52.68 12./12 2 12C/SPIICAN/ | 2 Ja | 4| Ma | 25
FLASH EPM
18F652* 16384x16 2048 | 40 | 52/68 12/12 2XUSART/mI2C| 5 Ja | 4| Ma | 25
FLASH SPI/2xDAC,PGA/
LVD
18F852* 16384x16 2048 | 40 | 68/84 16/12 2XUSART/mI2C| 5 Ja | 4| Ma | 25
FLASH SPI/2xDAC/PGA/
LVD
YCI0BHBIE COKPALLECHUS:
* Hoprie unu Toapko AHOHCUPOBAHHBIC U3ACTUA
PSP Parallel Slave Port
USART Universal Synchronous/Asynchronous Receiver/Transmitter
12C Inter-Integrated Circuit Bus
mi2C Master Inter-Integrated Circuit Bus
SPI Serial Peripheral Interface
SMB System Management Bus
EPM External Program Memory

DAC Digital Analog Converter
PGA Programmable Gain Amplifier
LVD Low Voltage Detection

HcToYHHKH HH(POPMALIHH |
¢ PIC Microcontroler DATABOOK
e Microchip Product Line Card
e Microchip World Magazine
¢ Internet PICLIST
e www.microchip.com
* www.Geosities.com/SiliconValley/Lab/6311
*  www.Geosities.com/SiliconValley/Way/5807
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