


KouTponnepbl yn¢pposoii 06paborTkm curHanos:
16-paspagubie dsPIC30F n dsPIC33F

» boicTpopeiictene ao 40 MIPS

+ Tpwn cemeinCTBa: CEHCOPHbIE; 06LIero HasHaYeHNs;
ynpaBneHvA 3/1eKTPONpPUBOAOM
1 npeobpazoBaTeNnaMn MOLLHOCTI.

+ bonblwoin o6bem Flash-namatu nporpamm — o 256 K6aiT

» PacwupeHHbI gruana3oH Temnepatyp —40...+140 °C

+ KoHTponnep npAmoro AocTyna K namaTu

» Kopnyca ot 18 go 100 BbIBOAOB

Cortex™-MO

50MHz

Flash
8KB-32KB
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" 16-paspapaHbie KoHTponnepsi PIC24

LPC1100 32-bit mukpokoHTponnepsbl ¢ agpom Cortex-M0 —
BeictpogencTeve ao 40 MIPS ansTepHaTtuBa 8- n 16-6UTHLIM MUKPOKOHTpONepam
» KoHTponnep npAMoro AocTtyna K namaTm
» Mopaynb BbluncneHmsa CRC

PIC24F
 Gost Effective

MukpokoHTponnep LPC1100 co cBepXHU3KUM aHepronoTpebneHmem

» Yacbl peasbHOro BpeMeHw C KaneHaapem B Kopnycax LQFP48, HVQFN33, PLCC44, c UART, SPI, 12C, ALIN Ha 6opTy
» Yerbipe mopyna UART, nogaepka IrDA npoTtokona 1 TaKTOBOIA 4acToTOI Nnpoueccopa Ao 50 qu
. » Mopynb USB Device, Host n OTG, CAN 2.0B .
Ll ratlon » Kopnyca ot 18 no 100 BbiIBOfIOB Ha ocHoee Adpa AR L,nm:\c” MO nﬁpmeru 8
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mok do 10 MA, ¢ LUVIO T UMmenbHOCME CUCMeM,
a4, ymo daem

BbicokonponsBoauTenbHoe ceMeiicTBo

32-paspAagHbIX MUKPOKOHTPONNEepoB

dononHumen

« flppo MIPS32 M4K, yactoTa TakTpoBaHua 80 MIu, B maneHbk«
BbINONHEHWe KOMaHAbl 3a 1 TaKT reHepaTopa

« KomaHpbl yMHOXeHWA 1 AeneHnA 3a OAWH KOMaHAHbIA LKA

« NpeaBapuTtentHan BbiGopKa KOMaHA U3 NaMATU NPorpamm, Kaw 256 6ant

« BblCTpoe NnepeKknoyeHne KOHTEKCTa U BXOA B NPepbiBaHWA

« [lo 512 kbaiT namATK Nporpamm, Ao 128 kbaiat O3Y , Ya

« 8-KaHanbHbIM annapaTHbIA KoHTponnep DMA [ 10:100\

« Kontponnep USB Device, Host n OTG, CAN 2.0B 1 10/100 Ethernet Ethernet

+ CoBMecTUMOCTb C 16-pa3paaHbIMU CEMEACTBaMM

numﬂmu AL u
12C. Omu u 9,

LPC 1100 dononHumernsHo
bnenus, CAN-uHme

Bnarogaps 6onblioMy Habopy oTnagoyHeIX cpeacTe paboTa No 0CBOEHMWI0

EavHbie cpepcTBa paspaboTKn 1 oThaAKN MWKpOKOHTponnepos cemencTea LPC1100 ctaHOBUTCA NErkom
W HENPUHYXOEHHOW, TpebyeT Manbix 3aTpat BpeMeHW 1 (huHaHCOoB.

+ EanHas 6ecnnatHan cpepa paspaboTku ' Bonee nogpobHyto nHopmaumio no 32-6UTHLIM MUKPOKOHTpONNepam
n cumynatop MPLAB IDE | B cepuu LPC1100 ¢ agpom Cortex-MO

» dddekTuBHble C KOMNUNATOPSI, ¥ MOXHO HaliTW Ha caiTe
npeaocTaBnAloTcAa 6ecnnaTtHble CTyAeHYecKme Bepcum www.gamma.spb.ru

» Bonbloin Habop 6ubnnoTek N NPUMEpPOB NPUMeHeHWA | M Ha calTe NpoU3BOAUTENSs

» OTnapgoyHble U AeMOHCTPALUMOHHbIE NNaTbl http://www.ics.nxp.com/products/lpc1000

» Hepoporol BHyTpUCXemHbIin oThag4ymKk-nporpammartop ICD-3 LPC 7700

» BlogkeTHbIN BHYTpUcxemHbI amynaTop REAL ICE . What if you could

Relative Code Size

Microchip v. Leading Competitors

16- n 32-paspagHan apxXuTeKTypa, MoLjHasA cMCTeMa KoOMaHj,

BbICOKOE ObICTpOoAeNCTBME, PeXNMbI cOepexeHns sHeprum
MicroOcCHIP




lNpeanaraem BaleMy BHUMaHWIO OUePEHOE M3AaHWEe MHGOPMALIMOHHOTO KaTanora
«lamma—CankT-Tletep6ypr». [pogonaa TpaguUMIo 3HAKOMWTL Bac C HOBMHKaMM
BEAYLIMX MUPOBLIX NPOU3BOAMTENEN 3NEKTPOHHBLIX KOMMNOHEHTOB, Mbl MOArOTO-
BUNW ANA Bac nof6opky MHGOPMALIMOHHBIX MATEPWANOB, KOTOPLIE Ha HaLl B3rNAg,
3aCNYHUBAIOT BHUMAHWA.

InemMeHTHI MHAMKALWMKW ABNAIOTCA BU3MTHON KapTOuKon 6oNbWMHCTBa NpubopoB
W onpefensnT BHEWHWIA BUA W NONb30BaTENbCKUN WHTEpdenc nanenua. Mel
npeanaraem Bam wupokmnia MogentHEINA pAd rpaduueckuy, 3HaKOCUHTEIMPYIOLWMX
W CErMEHTHLIX MHAWKaTopoB oT komnaHuia AMPIRE w DISPLAYTRONIC. Bubnuoteka
rpaduueckoro uHTepdeiica nonb3oearens, becnnatHo NpefocTaBNAeMan KoMNa-
Hueit Microchip Technology Inc., no3sonaet 6bicTpo ocBouTL PaboTy C UBETHBIMMA
1 moHoxpomHeimi TFT-, OLED- u AMOLED-uHaukaTopamm.

Ecnu i xoTUTe caenats ceoil Npubop y3HaBaeMbIM, ECIW Y BaC eCTb cneunduye-
ckue TpeboBaHMA K AN3aliHY MHAWKATOPA, Ero SHEPronoTpebneHuio U AuanasoHy
pabounx TeMneparyp, TO Mbl FOTOBH NPEANOMMTL pa3paboTky U M3roToBNEHHe
WHAMKATOPOB 1 CBETOAWOAHOM noaceeTky no Bawmm yeprexam u TpebosaHuam.
Ha cTpaHuuax katanora Bbl MOMeTE 03HAKOMWUTBLCA C BO3MOMHOCTAMM U NPenmy-
LWwecTeaMM 3aKasHbix HK-MHOMKaTopoB.

3avactyio paspaboTka cOBCTEEHHOro MHAMKATOPA ABNAETCA EANHCTBEHHBIM CNOCO-
60M peleHa NoCTaBNeHHOM 3apaun. Tak, HanpUMep, MCMONb3YA BO3MOMHOCTH pas-
PaboTKI MUKPOMOTPEBNAIOWMX MIHANKATOPOB, MOHO OBECTIEUNTL ANUTENLHLIN CPOK
cny*6bl paspabatsiBaemoro npubopa. He Tonsko MHAMKaTOp onpeaenset obuiee
noTpebneHme Toka npubopa, MOTOMY OCTANIBHLIE SNEMEHTHI CXEMBI JOMKHBI YIOBMNET-
BOPATL 3anoxeHHoMy BlomkeTy notpebnenua. Komnanna Microchip Technology Inc.
npegnaraeT o6WMPHBIA NepeyeHb MUKPOKOHTPOMNEPOB, IMHENHBIX CTabunusa-

TOPOB W CYNEPBM3OPOR, ONEPALIMOHHLIX YCUANTENEN, KOMNAPATOPOB W APYrux
3NeMeHTOoB, 0becrneunBalolLMX CBepXHI3Koe NoTpebneHne Toka. Beinyctne Hosoe
cemeicTBo MukponoTpebnatowmx kontponnepos XLP cepun PICT6F 1o, komnaHwa
Microchip ycraHoBuna HOBbIN 3TanoH 3Hepro3$pGeKTMBHOCTM — HOBLIE KOHTPON-
nepbl UMeLOT noTpebneHue B akTBHOM pexsme 50 MkA/MIL, a 8 pexmme Sleep —
ao 25 HA. [ina 3agau, Tpebyiowmx GoNbLIMX BEIMMCAMTENBHBIX MOLLHOCTEN 1 BBICOKOTO
6LicTpogeicTeNA, Hambonee BocTpe6oBaHbl ceMelcTBa 16-pa3pAdHBIX KOHTPON-
nepoe PIC24, konTponnepos undposoit 06paboTku curHanoe dsPIC30F/dsPIC33F
1 32-pa3pagHbix koHTponnepoe ¢ agpom MIPS — PIC32 npoussopgcrea Microchip,
a TaK e cemeiictea Cortex-MO/Cortex-M3, npeacraBneHHbIe KOHTPONEpamMK1 cepuii
LPC1100/LPC1300/LPC1700 ot NXP; STM3 2300 1 STR 300¢ o1 ST-Microelectronics.

B npubopax KOHTPONBHO-M3MEPUTENLHOTO HA3HAYEHNSA M KOHTPONNEPAX SNEKTPO-
NpYBOAa Nanbma NepeeHcTBa NPUHaANesuT 16-paspagHoMy KOHTpoepy Uudpo-
Boi1 06paboTkm curHanoe dsPIC 6naroapa BHICOKOI NPOU3BOANTENBHOCTH M ManNoMy
notpebnaemomy Toky. Hannume nHrepdeiica seykoebix kogekos AC97 nenaet oco-
6eHHO NPYBNEKATENBHBIM MCNonb3oeaHme dsPIC B yCTPOIMCTBAX C MYNETUMEOWIAH BIMIA
dyHKUMAaMI. BubnuoTekn 06paboTki ronoca, KOMNPECCUM 3BYKA W CHATUA peuw, CTe-
ka npotokonoe TCP/IP u nporpamMmHoil peannzaummn mogemos ana dsPIC nomoraior
paspaboTumkam SKOHOMUTL BPEMSA MPY CO3aHMNIM CBOUX YCTPOMNCTE.

B wHdopmaumoHHbIX cucTemax GPS, 3anucHBIX KHKKaX, KpynTorpaduyeckmx Koge-
KaX MOME3HO UCMONB30BATL COYETaHME MOLWHEIX 32-paspapHbix agep MIPS npouec-
copog PIC32 (Microchip), cemeiicte npoueccopos LPC1100/LPC1300/LPC1700 (NXP)
Ha 6a3e agep CortexMO0/Cortex-M3 unu STM32xx, STR7x0ax (ST-Microelectronics)
¢ 6onblMM 06LEMOM BHYTPEHHEN NamMATH.

TeHpeHuwa pasBuUTHA aBTOMOBWNBHO NPOMBILINEHHOCTH NPegLABNAET 0cobbie
TpeboBaHua K KomdopTabensHOCTH, YNpaBnaeMocT U 6e30NacHOCTH COBPEMEH-

Hbix aBTomMobunei. [ina obecneueHna HanNydlen ynpasnaemocT asTomobuna
TpebyeTca 60NbLIOE KONMYECTBO 3NEKTPOMOTOPOB. B coBpeMerHLIX aBToMobMnAx
613Hec Knacca U Cynep Kapax MOMeT WCnonb3osatbea Ao 100 3neKTpoMOTOpPOB.
W Bce oHM HykpaloTca B ynpasneHnn. B HacTosAwee BpemaA ANA BKIIOYEHWA 3MeKTpo-
MOTOPA, YTIPaBAeHUA HanpasneHWem BpaLLeHUA WK ero CKOPOCTBIO MCNIONb3YIOTCA
nonynpoeogHnkoBbie Knour 1 MOSFET-TpaH3McTOpb, UTO NO3BONAET UCNONbL30-
BaTb Honee ToHKUe NpoBofa M o6ecneynTb X NPOKNAAKY B MaNofoCTyNHbIE MecTa.
Hanbonbluee cHukeHWe Beca W yMeHbILEHWA NMPOBOMAOB MOMXET GbITb JOCTUIHYTO
MYNLTUNAEKCHBIM BKNIOYEHWEM NPOBOAOB, KOHTPONMpPYeMBIX NOCNeAoBaTENbHOM
LUMHOIA, ¥ Mcnonb3osaHuem npoTtokonos CAN u LIN.

CoBpemeHHbIi aBTOMOBUNE 3TO CNOKHOE TEXHUYECKOE YCTPONCTBO € Bonblumm
KONMWYECTBOM CUIOBbIX Y3MOB W 3N1eKTPOHHLIX 6n10koB. [lnA KOHTponA cocToAHMA
y3nos aBToMo6Kna TpebyeTca 6oMbloe KONMYECTBO JAaTUMKOB, obneryaowmx
ynpaeneHue aeTomobunem. Komnanua NXP npeanaraet Wnpokyto HOMEHKNaTypy
TemnepaTypHBIX 1 MarHUTOPE3UCTHBHBIX AaTYMKOB, KOTOPbIE UMEIOT NpenMyLLe-
CTBa B CPaBHEHWMM C laTYMKaMu Ha sdpderTe Xonna. Komnanua ST Microelectronics
BhinyckaeT MEMS-akcenepomeTpbl M TMPOCKONL, aKTMBHO NPUMEHAEMBIE B CO-
BpeMeHHOM aBToMobune.

CoBpemeHHble Tpe6oBaHWA K Ka4ecTBY NMTaHUA U SHepronoTpebneHWIo 3NeKTpo-
HWKW JENaloT aKTyaNnbHbLIM MPUMEHEHWE MUKDPOCXEM YNPaBNEHWA MATaHWEM, pe-
rYNATOPOB HaNpMAMEHUA U 3NEeMEHTOB 3alyWTbl, Hanpumep TVS-avopos. Komnanua
NXP, STMicroelectronics ¥ ROHM npegnaraioT pag MMKpOCXeM YTipaBneHna nuTa-
HWEM W perynaTopoB HanpsxeHua. Hanpumep, Takas WMpoko pacnpocTpaHéHHan
B kopnycax T0-92 n SO8 mukpocxema TL431 Tenepb BbiNyckaeTcA komnaHwein NXP
B MUHMaTIOpHOM Kopnyce SOT23 1 no oueHb HW3KOW LieHe,

[MogTBEpKASHWEM TE3WCa O HACTYTNEHUM 3NEKTPOHWKIA MOKHO CUMTaTb NPeKpaLie-
HWe NPOMU3BOACTBA NEKTPOMEXAHNYECKUX CHETYMKOB 3NeKTpoaHeprn. Komnanua
Microchip Technology Inc. Beinyctuna cepuio mukpocxem MCP390x B KauecTse WH-
TerpupoBaHHOTO PeLLEHUA U3MEPHUTENBHOM YacTU CYETUMKA C HENOCPEACTBEHHBIM
NOAKNIOYEHUEM K 3MIEKTPOMEXaHUYECKOMY MHOWKATOPY UM MUKporpoLeccopy. Ha ce-
FOHALHUIA AEHD B CYETUMKAX ELLE MCNONb3YETCA TAKOW TWM MHAMKATOPOB, HO Ha CMEHY
My MOET WKpoKoTemMnepaTypHblin MKK MHOWKATOP, BLINONHEHHBIA NO TEXHONOTMK
COG. B pesynbrate coegmMHeHKe cneumannamposanHoro nameputena MCP3905/6,
PIC-koHTponnepa obwero HasHaueHua n COG uHanKkaTopa AaeT abconioTHLIN pexkopa
M0 CHIHEHMIO CTOMMOCTY W SKOHOMMYECKON 3¢ eKTMBHOCTM TAKOTO PeLLEHA.

Ewe ogHO npumeHeHWe oueHb NONYIAPHO B HAWWW AHW — pagnoKaHan Mexay
VHTENNEKTYaNbHbIMA JaTYMKaMu U ycTpolicTBamMu. Kak n3BecTHO, KauecTso pa-
AWoKaHana CyllecTBEHHO 3aBUCUT OT KavyecTea Ucnonb3yembix [NAB pesoHaTopos
1 keapues. Obpallaem Balue BHUMaHWe Ha npoaykumio komnanuv RFM, Couetanmne
BbicoKokadyecTeeHHbIX [NAB ¢unstpoe RFM ¢ MUKpocxemamu pagronpuemMHUKOB
npouzsopactea NXP u Microchip no3sonuT nerko cnpoeKkTMpoBaTh KaueCTBEHHbIA
pagvokaHan ananasoHa 315, 433 1 866 MIu. [Ina Tex, KoMy QOpoOro Bpema 1 Hy»Ho
MaKCMManbHO GbiCTPO CO3MaTh PafIoceTb YCTPOWCTE, Mbl MPeAnaraem roToBee
paavomoaynu ZigBee, WiFi npoussogctsa Digi m Microchip.

Halum cneyuanncTl Bcera rotoBbl HE TONBKO AaTh KBaNMGULMPOBaHHYIO KOHCYNb-
TauMio No BLIGopY 3nemeHTHOI 6a3bi, HO W NPEANCHKUTL FOTOBLIE PELUEHA B BUE
[EMOHCTPALMOHHBIX MNaT U YCTPOCTB, OKa3aTh NOMOLLb B BbIGOpE OTNAaA0YHbIX
CPeacTs, a B ganbHenwem obecneunTs 6ecnepeboiiHble NOCTABKY INEKTPOHHBIX
KOMMOHEHTOB.

[ononHutenbHyio MHpOpMaUMIO, 0630PHBIE U TEXHUYECKUE CTaTby, HOBOCTH Bbl
MOMETE HAUTW Ha CalNTe Halel KoMNaHuM www.gamma.spb.ru.
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® MiCrROCHIP

MUKPOKOHTPOJIIEPBI PIC10, PIC12, PIC16.
0630P HOBbIX CEMEUCTB
UNEPUOEPUUHBIX MOAYNEU

OzpomHas nonynspHocms dewegbix 8-paspadHoix PIC-mukpokonmponnepoe cemeticme PIC10, PIC12 u PIC16,
amax xe Ux nosceMecmHoe NpuMeHeHUe 80 MHO2UX OMpPACNAX 3MeKMPOHHOU NPoMbIlUeHHOCMU cmumy-
nupyem npouseodumens K daneHeliwemy pacuiuperuro smux cemeiicms. Ocoboe sBHUMaHUe HanpasneHo
Ha CHUMeHUe cmouMocmu KoHe4Ho2o npodykma Ha ocHoge PIC-mukpokoHmponnepoe, ymo docmuzaem-
€A coYemaxuem UHMezpuposakHeix nepudpepuiinelx modynel, makux kak dpatieepa KK-undukamopos,
UMM, AYIT, komnapamopog, maiimepog u uimeppeiicos ceaszu. [lomumo cmaHdapmHeix nepugepuiiHbix
yempoticme, komnakus Microchip nocmosHHo yny4waem mukpokoHmponsiepsi nymem paspabomku yHUKanb-
HbIX nepudbepuliHbix yempoiicme. Imu 3KcKmo3usHbie nepugepuiiHbie yempolicmea no3sonaom uHKeHepam
ynpocmume cXeMomeXHUKY cgoux ycmpolicme u cozdasame ece Gonee npodsuHymeie npodykme.

3a HedasHee 8peMA NOABUNOCE MHOXECMBO HOBUHOK U AHOHCUPOBAHbI HOBbIE CeMelicmed ¢ YHUKANbHbIMU
803MOMHOCMAMU, KOMOPbIe pacCMOMPUM & 3moii cmameoe.

HOBBIE 8-PA3PALHDIE
MUKPOKOHTPONEPDBI

CEMEMCTB PIC10, PICI2 U PIC16
Mukpokoumponnepei PIC10 F32 x

[Nepebie 6-BbIBOHBIE MUKPOKOHTPOMIEPHI HazoBoro
cemeitctea PIC10F2xx noasunuce 8 2004 rogy. C Tex
nop koHTponnepsl PIC10F nonyunnu wmpokoe npu-
MeHeHWe bnarofapa HU3KON CTOMMOCTH, HANWUMIO
BCTPOEHHOTO reHepaTopa, komnapatopa w ALM. Knio-
yeBble MOMeHTEI yenexa PIC10F 31o BosmomHOCTb UX
NPUMEHEHNA B KauecTBe GYHKLMOHANBHBIX reHepa-
TOPOB CMrHaNOB, aHANOTOBbIX MHTENNEKTYaNbHbIX
[ATYNKOB, @ TaK e HETPAAULMOHHBIX 418 MUKPO-
KOHTpONNEepoB oBNacTax, TAKUX KaK 3NIEMEHTHI, UC-

npaenaowme ownbKKn 3aKa3HeIx Mukpocxem ASIC,
CynepBn3opbl MMTaHWA NPOLECCOPOB M Nporpam-
MWPYeMOil NOTUKW, KOMMAaKTHaA 3aMeHa MUKPOCXEM
MECTKOMN NTOTUKK,

Hoeoe nokoneHwne 6-BLIBOAHBIX MUKPOKOHTPONNEPOB
PIC10F32x (rabn. 1) nonyyaet agpo CpefHero cemeit-
CTBa € anmnapaTHLIMK MpepbiBaHUAMN 1 8-YPOBHEBbLIM
CTEKOM, BO3MOHHOCTb CAMOMPOrPaMMUPOBAHINA 1 3MY-
NALMK HEProHe3aBUCMMON NamaTh faHHbX EEPROM,
16 MIy BHyTpeHHwit reHepatop, LM, 8-paspagHbiin
ALIM, a Takke HeCKONLKO YHMKaNbHBIX Mogyneit: CLC
(mopynb koHpurypupyemoit norvkm), CWG (resepatop
KomnneMeHTapHbix curianos), DDS (cuHTesatop yacro-
Tbi), MHTErPUPOBAHHLIN AATYMK TEMMEPATYPbI.

Mukpokoumponnepuol
PIC12F182x/PIC16F182x

Hoeemwee nokonenwe 8-, 14-, 18- n 20-BbiBOAHLIX MU~
KPOKOHTPOJUIEPOB MPEANArAoT YIyULLIEHHYH GYHKLMO-
HaMNBHOC T € HECKONBKUMKA NPUHLMITWANBHBIMU YCOBEP-
LWEHCTBOBaHWAMM. KOHTpONNEph! MMEIOT BCTPOEHHBINA
nporpammupyemsiit 32 Ml reHepatop, yny4lueHHoe
appo cpeaHero cemeiictea (Enhanced Mid-Range) c go-
MOMHUTENBHBIMI KOMAHAAMK, COCObamK afpecauum
1 CH-ONTUMM3MPOBAHHOMN CUCTEMOM KOMaH.
MWKpOKOHTPOANEPLI NOMHOCTLIO COBMECTHMBI N0 Bbi-
BOAAM C NPeabAYLIMMA NOKONEHNAMMN MANOBLIBOAHBIX
PIC-muKpOKOHTpONNEpOB, UTo No3BonaeT 4obaBuTh
HOBGIIA dyHKUMOHAN B cBow Npuboptl 6e3 cyllecTBeH-
HOTO WX N3MEHEHNA.

[ecats npegctaeutenein cemeictea PICT1xF182x
(tabn. 2) npepoctaenaioT go 14 kbait Flash-namatn
nporpamm, go 1 k6ait O3Y, 256 bailT 3HeproHesasu-
cumoit namaT EEPROM, u MHoMecTBO NepudepritHbix
Moaynei.

WhtepdeircHbie moaynu caasu 12C, SPI n EUSART npu-
CYTCTBYIOT BO BCEX MUKPOKOHTPOMIEPAX, B TOM UMC-
ne y 8-sbieogHbix PIC12F182x. BctpoeHHbiid Mogynb
W3MEPEHMA EMKOCTHBIX JaTYMKOB NO3BONAET TaK Xe
peanu30BLIBaTb EMKOCTHbIE KNABMATYPBl U AaTYMKK
npubnuxeHna. Mogyne Data Signal Modulator no-

Tabnuua 1.
i F;::: 2,3:; EEPROM ;g:; wrm Temﬂ: ":;';PH WG DDS rﬂ:::'“’:'; e
PIC10F320 448 2 SmynauuA 3 2 Ia fa fa 2355 6 PDIP, 2x3 DFN, SOT-23
PIC10LF320 448 | 32 SvynAumA 3 B | fa fa fa 1836 ‘ 6 PDIP 2x3 DFN, SOT-23
PIC10F322 896 64 mynauua 3 2 fla D fla 2355 6 PDIP, 2x3 DFN, SOT-23
PIC10LF322 8% | 6o N 3 2 e fa Ma 1836 | 6PDIR2x3DFN,SOT-23

Tabnuua 2.
KonTponnep B::::za el ::::‘“’ C6aiy | 03V | EEPROM nmﬂ:‘:‘;’ . K::EP. Eccc::{w CSM | EUSART | MSSPIC/SPI ;’1“6"'; Kopnyca
,:g;:éffz 8 35 128 256 1855 4n on 4 1 n mn PDIP, SOIC, DFN
m'fnm 8 7 256 256 1855 4n on 4 1 n M0 PDIP, SOIC, DFN
PPI'CT:LF:%% 14 35 128 256 1855 82 on 8 1 n 271 | PDIRSOIC, TSSOP, QFN
:;mﬁ 14 7 256 256 1855 812 on 8 1 n 21 | PDIP SOIC, TSSOP, QFN
P‘:'g::éfzss 14 14 1024 256 1855 82 on 8 1 n 311 | PDIRSOIC, TSSOP, QFN
:;mm 18 35 128 256 1,855 1212 22 12 1 n an PDIP, SOIC, SSOP, QFN
P‘:'g:::éf;; 18 7 256 256 1855 122 b7} 12 1 20 41 | PDIPSOIC, SSOP,QFN
:ém% 18 14 1024 | 25 1855 122 0 12 1 m 41 | PDIPSOIC SSOP,QFN
Ppl'cc:::éfzi‘ 20 7 256 256 1855 1202 ) 12 1 n 41 | PDIPSOIC, SSOP,QFN
el = 14 04 2% 1855 1212 n 12 1 n 41 | PDIPSOIC, SSOP.QFN

FTAMMA Caukt-NMetepbypr « Ten. 325-51-15 3 I



Tabnuua 3.

Mamate
nporpamm,
kbair

Yucno o3y

Kontponnep T

Timers
(8-bit/
16-bit)

MSSP 12¢/ Kopmyca

s W s B w0 o | om e
;E‘:Sf;ﬁ 2 28 104 f'::;; 7| o2 1 n 0 SPD&S?E'FNSSOP'
K A BT R N I O O A T e At
o | o4 8 104 f'i;; 8 2 1 n 0 PD'E:SD"UEJFNTQFH
s w w BE e w2 om0
e [ 28 153 f‘?‘:g; | 10| 2 M 63 1%"&

3BONAET annapaTHO co3fgaBaTk amnauTygHo- (ASK)
1 dasoeo-(PSK) mosynmpoBaHHbIe curHansl.

MuKpoKoHTponnepsl CNPOEKTUPOBaHLI C MPUMEHEHN-
em meTogoe nanoWatt XLP-texHonorum, uto nozsonn-
No NONYYUTL TOK NoTpebneHua B pexume Sleep Bcero
20 HA 1 B aKTMBHOM peXxume MeHee Yem 50 mrkA/MIwu.

Mukpokoumponnepei PIC16F151x/152x

CoBpemeHHbie pa3paboTku TpebyioT BoiCOKO3Gdek-
TMBHBIE MUKPOKOHTPOANEPDI € YNYYLIEHWEM CBONCTB
MUKPONOTPebneHna NP1 yMeHbLIEHUN LeHbl. Mukpo-
koHTponnept cemeictea PIC16F15xx paspabotaHbl
ANA YAoBNETBOPeHWA NofgobHbixX 3anpocoe. CeMelcTeo
PIC16F15xx coCTOMT M3 KOHTPONNEPOR C YMCNIOM Bhi-
sogos 28, 40, 44 » 64 W, Kak W BCe KOHTPONNEpPbI NOKO-
nenuna PIC16F 1o 6aznpytoTca Ha BoicokoadhdeKTMBHOM
aape Enhanced Mid-Range. KombuHauua BbicoKoad-
$EKTUBHOW apXMTEKTYPbI, BLICOKOTO BLICTpOASCTBMA,
NPOABUHYTON Nepudepiin M HU3KON CTOMMOCTU JeNnaloT
[aHHOE CEMECTBO NOAXOAALIMM ANA IWMPOKOTO Knacca
NPUNCHKEHUIA, OCHOBHBIM NapamMeTPOM KOTOPLIX ABNA-
eTcA Hu3KaA cebecTommocTs. LLlecTs MukpoKoHTponne-
poB cemeitctea PIC16F15xx (tabn. 3) umetot o 28 kban
Flash-namaTi nporpamm, go 1,5 k6airt O3Y, o 30 kaHa-
nos 10-paspagroro AL, go 2 HesaBUCMMBIX MHTEp-
deiico SPI/C u EUSART, uHTErpupoBaHHbIil JaTUMK

Temnepatypbl, 4o 10 kaHanos 3axeata/cpasHenua/LLINM,
a TaK e Apyrue nepudepuitHie Mogynu.

Mukpokoumponnepei PIC16F193x/194x
MukpokoHTponneptl cemeitcts PIC16F193x 1 PIC16F194x
VMIMEIOT MAKCUMANBHYIO MHTETPaLmio NepudepritHbIX Mo-
Aynei Npy MUHUMANEHOM NoTpebneHne,

OcHoBaHHbIE Ha YCOBEpLIEHCTBOBAHHOM Aape 6asoBoro
cemeiictea (Enhanced Mid-Range), uto noseonset cosga-
BaTh 6onee 3dpeKTUBHLIN KO W MCMONHATL ero Ha bonee
BbICOKOI TAKTOBOW YacToTe, YeM Ha «TPaAMLIMOHHOM?
aape Mid-Range. KoHTponnepbi umetot go 28 kbant
Flash-namati nporpamm, go 1 k6ait O3Y 1 256 Gaur
3HEpProHe3aBUCUMON NaMAT AaHHbIX. MHTerpuposax-
Hiiid KW-gpaiieep nogaepsuyeaeT MHAMKATOPbI C YKMC-
NIOM CETMEHTOB A0 184 1 ONTUMU3UPOBAH ANA MUKPO-
noTpebnawmx ycTpoicTs. MUKpOKOHTpONNEpbI MMEIOT
110 2 SPI/C v UART, sio 17 kaHanos 10-paspagroro AL,
2 KOMMApaToPa, MHTErPUPOBaHHYIO Nepudepuio Ana pa-
60Tl C EMKOCTHBIMM KNABUaTypamK, 0 5 MOOYNel 3axBa-
Ta/cpasHeHna/LLIMM, vac peansHoro Bpemenn RTC. Kox-
TPONNEPLI UMEIOT HNU3Koe NoTpebnerme: 60 HA B pexmme
sHeprocbepexeHmna Sleep, noTpebnene reneparopa RTC
600 HA 1 meHee 50 MKA/MIL B akTMEHOM pexuMe.
Ipyroe cemeitcteo kKoHTponnepos ¢ KKW-gpan-
sepom — PIC16LF190x (tabn. 4) npegHasHaueHo ana

NpUMeHeHnA B NpocTbix ycTpoicteax ¢ MKKW ¢ orpa-
HUYEHHBIMK TpebGoBaHMAMM K nepudepun u Tpebyio-
LWMX MUHVMaNbHOM cTonmocT. MuKpoKoHTponnepsb
PIC16LF190x MOryT npuMeHATLCA B CMApTKapTaX, KNio-
yax 1 Bpenkax Ana CMCTEM CUTHANM3aLIMN N KOHTPONA
AOCTYNA, MEAWLMHCKMX YCTPOWCTB, GLITOBOM 3NeKTPO-
HUKM 1 Apyrux yeTpoicteax ¢ MRK-nHaukaTo pamu. KoH-
Tponneps! umetot go 14 k6aitt Flash-namaTu nporpamm,
Ao 512 6airr O3Y, go 14 kananoe 10-paspagHoro AL,
EUSART w nogaepmmeaior *KKW go 114 cermeHTos.

HOBAA NEPUOEPKNA

W OPYTUE OCOBEHHOCTH
MWUKPOKOHTPONJIEPOB

Cucmema numaHus

Bce HoBble cemencTea MuKpokoHTponnepos PIC10F32x,
PIC12F 1, PIC16F1x00¢, a Takxe pag Apyrux ceMeincTs
WMeloT ABa BapuaHTa ucnonvenua — F u LF. Kontpon-
nepbl F IMeIoT LWMPOKUWIA AWaNna3oH NUTaloLWMX HanpA-
#eHui oT 1,8 1o 5,5 B n BcTpoeHHbIN cTabunuzatop ana
NUTaHWA HU3KOBONBTHOTO AApa. Takum obpasom, bes
[[OMONHUTENbHBIX BHELLHWX 31€MEHTOB, KOHTPONNEPbI
umMeloT nepudepuio, paboTaiowyio B NONHOM Anana-
30HE NUTAIOLMX HaNPAKEHUIA.

MukpokoHTponneptl LF umeloT guanasoH nutaHua
ot 1,8 no 3,6 B, npu 3Tom, U3-3a OTCYTCTBMA BCTPOEHHO-
ro cTabunusatopa HaNpAXEHWA MUTAHWA AAPa, UMEIOT
MeHbLuee noTpebnenue n 6onee npurogHs Npubopos
¢ BaTapeiHLIM NMMTaHWEM.

Modyne KoHpu2ypupyembix nozudecKux A4eex
(CLC — Configurable Logic Cell) npepocrasnaer gos-
MOKHOCTb CO3/JaHNA KOMBMHALIMOHHOM 1 NocnefoBa-
TeNbHOI NTOTMYECKMX CXEM.

10s 05
—D-f
Registers Registers

Peripherals Peripherals
— —s

Puc. 1. Modyne moHuzypUpyeMelx TOZUNECKUX AYEEK

Tabnuua 4.

RoKIpa g a::»:ooa nporg::::ﬂﬁaﬁ'r b s nnrl:::.n, B cer?:le{:llro' 10p!K::|l:;pnop SRcChies REES s e ok
PIC16LF1902 28 35 128 | wn. 1836 7 10 B _ SPOR SO 507
PIC16LF1903 28 7 256 | wyn. 1836 7 10 - - Sﬁﬁlﬁcﬁ '5‘:2"-
PICI6LF1904 | 40/44 7 % | 3w 1836 116 1400 - EUSART S UiFh &
PICT6LF1906 P!} 14 512 | Swpn 1836 7 10 = EUSART S
PICIELF1907 | 40/44 14 52| 3w 1836 116 1400 - EUSART SEUCFH &
peisirisss | B 7 R . G | WATRCS | oo uam
e | a0 7 %6 | 2% Lo % 142 312 EUSARTEC SPI | T O e O
ity 28 14 s 26 e 60 112 312 EUSARTEC SPL | o SN
e | o4 14 s2 | 256 Lo % 1412 312 EUSARLEC SPI | T O e O
it 28 2 04 | 2% e 60 112 312 EUSARTEC SPL | o SO
e | o 28 04 | 256 L % 1412 312 EUSARLEC S | T O e O
PICI6LFIo46 & [ 512 256 :::::i 184 1773 32| 2XEUSART, 2xPC,2xSPl | TQFP,9x9 QFN
i paones 64 2 1024 | 2% :gji 184 75 32| 2EUSART,2¢%C,2x5PI | TQFP,9x9 QFN
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Vegr [ L
T S
Comp 1 |_ R a
Comp 2 = 1
Puc. 2.1 P pc Gp i CBA3bIO
Kniouesble ocobeHHoCTH: + YnpaBneHue NonApHocTbIo.
KoHdurypupyembie Nonb3oBaTenem Norvueckue cxe- Blanking Control (onlyin PIC12 F752).
Mb! C BO3MOMHOCTBIO MPOrPaMMHOTO U3MEHEHMA, + YnpaeneHwe ¢azoi (Tonsko B PIC12 F752).
Nornueckue dpynkumn — U/WNWU/ Mcknovarowee  [ocTomHcTea:

WNW/HEMN-HE/MNU-HE/Wekniovaowee MNIA-HE.
MocnepoeatensHaa noruka/Clock — D-tpurrep,
JK-Tpurrep, SR-Tpurrep.
BxoaHbie MCTOUHMKM:
- BHELUHWE BLIBOAD;
- nepudepus.
Buixoa poctyneH:
- BHELUHWE BLIBOA;
- nepudepus.
Pabota B pemmme Sleep.
JocTonHcTa:
YBENUUMBAET UNCNO BHYTPEHHWX CORAMHEHIIA MEX-
ay nepudepuen n nopTamu BBoaa/BLIBOAA.
[lo6aBnaet annapaTHble GpYHKUMM 1 COXPaHAET Me-
CTO Ha NeyaTHoM nnare.
[MporpaMmHOe ynpasneHne KOMBMHALMOHHOW 1 No-
cnefoBatensHoM norikm — 3ddekTneHoe cosgaHue
NPOrpaMMUpyeMbIX TOrMYECKUX INEMEHTOB.
lNporpammuo ynpaensemble nornueckue GpyHKLMN
YMEHBLLAIOT pasMep Kofla v He TpebyioT npoueccop-
HOTO BPEMEHM.
Mpumeptl ncnonbzosaHua (puc. 2):
Monaynauma AaHHbIX.
lMocneposatensHan Bbiaya MATAHWA.
[ekopepbi Manuectep/IrDA.
WmnynbcHble MCTOUHMKI NATaHNA.
TNoruka oblwero HasHayeHWA.
YMHbIE CUCTEMBI YNIPABNEeHA.
Moaynt koHuMrypupyembix norudeckux aueek (CLC)
fAocTtyneH B cnegylowmnx PIC-mukpoKkoHTponnepax:
PIC10F32x, PIC1xF150x.

leHepamop KoMnnie MeHMAapPHLIX CUZHANO8
(CWG — Complementary Waveform Generator).

Comparator
Outd

Outt

Puc.3.Te

Kntouestie ocobeHHoCTH:
(DopmMUpOBaHIE KOMIIEMEHTaPHBIX CUrHanos bes
YYaCTHA NPOrpammb,
PasnnuHble MCTOUHMKI BXOTHBIX CUTHANOB: KOMMa-
patopsi, WM, CLC, DDS.
KoHTponb mepTeoro BpemeHm.
ABTOMaTUYECKOE BbIKMIOYEHNE/ pecTapT.

Paborta ¢ pasnuuHoit nepudepuei (puc. 4).
He TpebyeT BHEWHWX KOMNOHEHTOB.

Mpumepsl npUMeHeHWiA:

MMH)"HbCH ble MICTOYHWUKW NUTaHKA.

. YHpaBneHne CBETOAWMOOHBIM W ¢J‘IIDOPI"ICLI,EHTHHM

OCBELEHNEM.
3apagHukw batapeit.

- ¥n paBneHye AsUraTenAMA.

KoppexTopbl MowHocT!.
3ByKoBble ycunurtenu knacca D.

Mpumenenne dyHkumin mogyna CWG (puc. 5) npego-
CTaBNAET AOMONHUTENBHBIE BOIMOMHOCTH YIPaBneHus

MEepTBOro BPEMEHU 1 aBTOBBIKMIOUEHNA.
lMpumep noHukatowwero Npeobpa3soBaTena AnA NUTa-
HWA CBETOMOJOB NOKa3aH Ha puc. 6:

Yacrota mogyna CWG onpenensetca yactotoit LIAM.

CWG Clock
Source
CWG oUTD
Rising Edge 1
Deadband
1
CWG oUT1

® MicCrROCHIP

CWG ynpaBnsaeT MepTBbIM BpeMeHeM AN NpegoT-
BpalleHWA OJHOBPEMEHHOTO OTKPLITUA oboux
KMoYei,
Moayns CWG nmeer gononHuTensHbie $yHKLMN —
ABTOMATUYECKOE BLIKIIOYEHNE, YIPaBNeHue Nonap-
HOCTbIO.

Hoctynen & cnegyiowmx PIC-mukpokoHTponnepax:
PIC10F32X, PIC12F752, PIC1XF150X.

Cunmezamop wacmomei (DDS — Direct Digital
Synthesis) paclwmpenHsbie so3moxHocTy LWIAM
C NIMHENHBIM YNIPaBNEHVEM YaCTOTHI.

| Incre ment (16-bit)

Accumulator (20-bit)

DDs » |
Clock

Overflow

DSS Out

Puc. 7. Yugpposoli cunmesamop yacrmomel

KnioueBble ocobeHHOCTM:

BuigenetHbiia LAM
¢ 20-pa3spAgHbIM paspelleHWemM.
BhicokouacToTHBIA TAKTOBLIN BXOA,
PasnuuHble BLIXOAHLIE PEKMUMBI.
- PUKCMPOBaHHAA CKBaXHOCTL 50%

(FDC — Fixed Duty Cycle);
- YaCTOTHO-UMNYNLCHAA mogynaumna (PFM).

JUNUTUET Uty A Ao
S N

—

Falling Edge

= Deadband

.
i
o e

Puc. 4. [Juazpamma patomesl modyna CWG

PWM

Puc. 5. lMonymocmosan cxema ¢ ucnonssosanuem CWG

Voltage
Reference

Puc. 6.1

dana G
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'y
DDS Clock

Accumulator

Overflow

PIC Microcontroller

DSS Out(FDC)

DOS Out(PFM)

v

\ Linear Output via DDC

.

Frequency Out

v

R3IN

Bulb Current

Optimal Current

Puc. 8.1 6 c

yacmomel

JloctomncTea (puc. 8):

+ JInHelHOe ynpaBneHue YacToTel.

+ YBenuueHHoe YacToTHOE paspelleHue.

« Hepoporoi uudposoit ynpasnaembiin reHepatop
(DCO — Digitally Controlled Oscillator).

Mpumepbl NpUMEHeHWIA:

+ YnpasneHwe GprioopUcLEHTHBIMIA U CBETOOUOOHBIMI
namnamu.

+ YnpaBneHwe HEOHOBLIMK Nammamm.

« (CpeToBble 6annacTbl.

+ WMetouHnku nutaHus.

+ Ynpasnenwe geuratensamm.

« Mogembl.

+ 3ByKoBble ycunutenu Knacca D.

+ YnbTpasBykoBble M3MEPWUTENN PAcCTOAHUA.

Mpumep ynpaeneHna $pioopUCLIEHTHON Namnoin no-

KasaH Ha puc. 9:

« DDS ncnonb3yetca anA co3gaHWA NMHENHO-M3Me-
HAIOLLENCA YACTOThI Ha CTaPTOBOM YYaCTKe W yTipaB-
NeHUA APKOCTbIo.

+ YMeHblweHWe noTpebneHna U yBennyeHWe cpoka
cnyxBbl namnbl.

Joctynen B cnepytowmx PIC-mukpokoHTponnepax:

PIC10F32X, PIC1XF150X.

Mpozpammupyemeiii umnynecHoili KOHmponnep
(PSMC — Programmable Switch Mode Controller) —
cneunanmsmupoeaiHei WM gna umnynbcHbIX cToy-

Puc. 9. ¥np b i i

HWKOB NUTaHWA, YNPaBEHNA ABUTaTENAMU 1 OCBELLe-

Huem (puc. 10).

Kniouestle ocobeHHoCTH:

+ Pabora Ha yacToTe 64 ML He3aBMCMMO OT CUCTEM-
HOTO TAKTOBOFO reHepaTopa.

+ Opwh LWMM-renepatop Ao 6 BbIXOAOE.

+[lo 3 KomnnemeHTapHLIX BHIXOAa oT ogHoro LM,

+ Push-pull WWMM c nopaep#koi moctosoro 1 nony-
MOCTOROTO BK/IOYEHUA ApailBepo..

+ Pexum nponycka umnynscos LWAM.

+ 3-daznbir LWAM.

+ Pexum ¢ HUKCMPOBAHHON CKBaMHOCTLIO.

+ YnpaeneHue KONNEKTOPHBIMK BUraTENaMU C NOA-
EPHKON peBepca.

+ WHavenayansHoe BKOYEHME BLIXOOB C ynpasne-
HUEM MONAPHOCTU, MEPTBOTO BPEMEHM.

+ Pexum Burst:

— MO3BONAET BHELIHUM CUTHaNaM aKTMBMPOBATL I
3anpewarts eoieog LAM;
- AMMMWPOBaHWE.

HocTonHcTea:

+ Hactpansaembiit BeicokockopocTHoi LWIWMM ¢ yee-
NMYEHHO PaspAHOCTLIO.

+ Ynpowaet peanusauuio Takix 3agaq KaK ynpasneHue
[BMraTeNamm, CO3AaHNE MMMYNIbCHBIX MCTOYHWKOB
NUTAHWA W YNPaBeHNA CBETOAMOAHBIMM NaMNamu.

Mpumepsl npUMeHeHWIA:

+ WmnynbcHble NCTOUHMKK NUTaHWA.

[ &4 MHZ Clock Control |
| 16-bit Time Base | Event Deaad Band Qutput _g
Ganerator Control Control _&
Phase > Input _E
Duty Cycle Blanking | | Ll PSMC OUT
Pertod [P Rising! Rising/ : —X
Comparatar Falling Falling Automatic
Inputs ol Control Shutdown _E
External Source PSMCIN —| SI
Input i 3 A [ )
Registers & Control Logie |
Puc. 10. Mpozp i Hlll ponnep
| 64 MHZ Clack Control |
16-bit Time Base Evant Deaad Band Output A
Generator Control Control A
FPhase — Input vl
Duty Cycle [ | Blanking = -
Period [~
Rising/
?::"ﬂﬂg’ Faling Automatic J,—
Voltage Cantrol Conlrol S
Reference
[ L) L)
| Registers & Control Logic |
Puc. 11. T i uc ceemoduodkoli namnst

- DC/DC-npeobpaszoparenm.

+ KoppekTtoptl MowHocTM.

+ YnpaeneHwe cBETOAMOAHON NOACBETKON 1 OCBELle-
HUEM.

+  ABTOMOBUNLHLIE dapbl.

+ Wcrounuk nutaHuA rasopa3spaaHbix namn.

+  DNeKTpOHHbIe GannacTbl.

+ YnpasneHue aBUratenamn — 3-dazHbiMi, KONNeK-
TopHbIMK, BT, acMHXPOHHBIMM.

+ [laTumii1 — MegnUMHCKVE, TeMMepaTy pHbie, faBNeHNs.

+ YnpaeneHwe 3apapom baTapei.

+ lMpumeHeHna obuiero HasHaueHma, Tpebylowwe Boi-
cokouacToTHbIiA LLIKM.

[Mpumep noHMHKaloLWero UCTOYHWKA NUTaHWA CBETOAM-

OfHOI NaMNbl NOKa3aH Ha puc. 11:

+ YBenuuyeHHas 4acToTa U KOHTPOJb MEPTBOTO Bpe-
MEHM ANA CUHXPOHHOMN paboThl KNiouei.

- [penocTaBnAaeT aBTOMaTUYECKOE BLIKNIOYEHWE,
YTIpaBneHnsA NONAPHOCTBLID.

Hoctynen & cnegyiowmx PIC-muKkpokoHTponnepax:

PIC16F178x.

Wrdukamop memnepamypor —
WHTErpUpOBaHHLIN TEMNEPATYPHLINA JaTUMK.

F Y

E

E

«

g

>
Calibration #1  Temperature  Calibration #2

Puc. 12, Ke Ta il P
KnioueBble ocobeHHOCTI:

+ WamepeHue B av anasone ot -40 go +85 °C.

+ BHyTpeHHee coegurenme c ALIM: nokasanma Temne-
patyproro kaHana ALl 3aeucaT oT Temnepatypsi.

+ Paf6ota c paTuMKom onucaHa B 3ameTke
no npumeHenmio: AN1333.

HocTtouHcTBa:

+ Low cost temp measurements for any application

+ He TpebyioTca BHEWHWE SNEMEHTLI.

+ YnyyweHune TOUHOCTM YaCOB peanbHOro Bpe-
MEHM NPK M3MEHEHWUW TEMMEPATYPLI NO3BONAET UC-
NoNb30BaTh AeLleBbie KBapLbl.

Mpumepsl npuMereHkit (puc. 13):

+ Mob6unbHbie TenedoHl.

+ INEeKTPOMHCTPYMEHT.

+ [lomawHas aneKTpoHWKa.

+ Jlioboe ycTpoiicTBo, TPebylowes 3HaHWE OKPYalo-
LLei TeMNepaTyphi.

+ ABTOMaTHUECKOE BLIKITIOYEHWE YCTPOWUCTBA NPU Me-
perpege.

+ Ycrpoiictea, Tpebyiowme KannbpoBKW reHepatopa
OT TEMNEpaTypbl.




Voo Voo
Enable Temperature Based
Temperature ADC Results
Mode |  Indicator ADC
= \ss = Vss
Puc. 13. Mamepenue memnepamypsl
Time Accracy

[ No compensation

—— With compensation |

1,000

1,000
1,500
AZ,000

Saconds Error Per Year

fi-2,500

1]
500

3,000
fiz0 10 a 10

20 30 40 50 60

Temperature

Puc. 14. K 1] P P c ayuett

Bo3MOXHOCTb MCNONB30BAHWA AEILEBLIX KBAapLEB
B Npubopax ¢ WWMPOKMM TEMNEPATYPHLIM AWManaso-
HOM (puc. 14).

Joctynen B cnepytowmx PIC-mukpokoHTponnepax:
PIC10F32X, PIC16F72X, PIC1XF15XX, PIC16LF190X,
PIC16F182X, PIC16F 178X, PIC16F193X/4X, PIC18'K22.

Modynamop cuzranos
(DSM — Data Signal Modulator) —
NpOCToe Co30aHNe KOMMYHUKALIMOHHBIX NPOTOKOMOB.

Input Signal
DSM Out

Carrier Source

Puc. 15. Modyne modynamopa cuznanos

Kntouestie ocobeHHocTH:
MopgynupoBaHve BXOQHOrO CUrHana unu BHyTPeH-
HWX MCTOYHWKOB.
Co3paHve Npov3BONbHBIX GUTOBLIX NOCNEOBaTEND-
HOCTE.
WeTounmkm curnana moryT 6biTb NPOMOAYNMPOBaHbI
€ NOMOLLbIO:
- BHELUHWIA BLIBO,
~ MOAYNb TAKTOBbIX OMOPHBIX HacToT;
= LLIAM;
- UART/SPI/IXC;
- MPOrpaMmmMHo;
~ BHYTPEHHUI KOMNapaTop.
JloctonHcTa:
Nerko cozpaerca IrDA kanan gaHHbx mnn AM, YM
1 OM mogynpoBaHHble NOCNeNOBATENLHOCTH.
Mpumepbl NpUMEHeHWiA:
AmnnuTyaHaa madunynaumna (ASK).
YacrotHaa manunynauma (FSK).
(azosaa maHunynauna (PSK).
Mogembl.
IrDA-noTok.
Monb3oeatenbckme MHTEpdENCEL.
Joctynen B cnepytowmx PIC-mukpokoHTponnepax:
PIC16F182x/184x.

SR-mpuzzep (SR Latch) —
WHTErpupoBaHHLIN 555 TaNMEP MOMKET MHOTOE.

Comparator

Out SR Latch
Lateh OUT
SW Control Bits
External Source Inverted
Latch OUT

Internal Clock

Puc. 16. SR-mpuzzep

KnioueBble ocobeHHOCTH:
Bo3mOXHOCTL COBMECTHOM paboThl C BCTPOEHHBIM
KOMMapaTopom.
WeTounmkn ycraHoBku 1 cbpoca Tpurrepa:
- BbIXOJ] KOMMNapaTopa;
- NpOrpamMMHoe YNpasrneHue;
- BHELUHWI BLIBOS;
— BHYTPEHHUI MCTOYHUK TAKTUPOBAHWA.
Brixog Tpurrepa 4OCTYNeH Ha BHEWHEM BbIBOgE
W ana BHyTpeHHel nepudepun.

HocTonHcTea:
BosmomHOCTb coenatb BCe, YTO MOXHO cenaTb
Ha 555 Talmepe.
CospaHue felleBbiX reHepaTopoB CUTHANOB.
HeckonbKo BHELIHMX KOMMOHEHTOB.

® MicCrROCHIP

Mpumepsl NpUMeHEHMIA:

AmnnutygHaa maHunynauma (ASK).

leHepatop curHanos.

WmnynbcHble MCTOYHMKIA NTAHKA.
+ Ynpaenaembie HanpsKeHWeEM reHepaTophl.

[eHepaTopbil.
+ YnpaeneHue apkocTbio namn.
+ Ynpaenenue gsuratrensamm.
+ Ynpaenaembiil 38YKOBOW reHepaTop.

CpasHeHue das.
AnnapaTHbiii RS-Tpurrep Ha Bbixoge KomnapaTopos
MO3BONAIOT U3MEPATL BPEMEHHBIE MHTEPBANTbI, FEHEPH-
POBATL ACMHXPOHHbIE UMMYJILCHI U, KaK CIEACTBUIE, N3-
MEPATb EMKOCTb 1 PEaIM30BbIBATL CEHCOPHBIE KNaBua-
Typti. Microchip umeeT 3anaTeHTOBaHHYI0 TEXHONOTHIO
pean13auMm CEHCOPHBIX (KOHAEHCATOPHBIX) KNaBuaTyp
mlouch™, nogpo6Haa HdopMaLmMa O KOTOPOI Haxo-
AVTCA Ha caitte www.microchip.com/mtouch.
Hoctynen & cnegyiowmx PIC-muKkpokoHTponnepax:
PIC16F61X, PIC16F690 Family, PIC16F182X/4X,
PIC16F88X, PIC16F193X/4X, PIC18'K22, PIC18'K50.

Tatimep ¢ paspeweruem (puc. 17)
(T1G — Timer 1 Gate) —
W3MEPEHME ANUTENBHOCTI BXOHBIX CUTHANOB.
KnioueBble ocobeHHOCTI:
Paspeluenue cueta 16-paspagHoro Taimepa (TMR1)
OT BHELUHEero curHana.
Paspelatowwmit curHan:
- BbIXO/bI KOMMapaTopa;
- taimep 0 (TMRO);
- BHewHwi exog (T1G exon).
WcTounmnkn TakTMpoBaHma:
— BHYTPEHHUI reHepaTop;
— BHYTPEHHUIA reHepaTop  AenuTenem Ha 4;
- keapy reHepartopa Timer 1.
PaspeweHue cyeta o
- cnapa Ao cnaga;
- cnafa ao ¢ poHTa;
- ¢poHTa flo ppoHTa;
- ¢poHTa fo cnapa;
- NpepbiBaHKe N0 3aBEPLIEHMIO COBLITUA.
HocTtouHcTBa:
WamepeHne AAMTENBHOCTI MMMYNBCOB BHYTPEHHIX
W BHELIHWX CUTHANOB.
He TpebyeT BHelHWX 3NeMeHTOB.
Mpumepsl NpUMeHEHMIA:
+  Jlensta-curma AL[.
Mpeobpazosanwe WIAM-curHanos.
WamepeHne onutensHOCTH MMNYNBLCOB.
Wamepenne yacTotbl.
Hoctynen & cnegyiowmx PIC-mukpokoHTponnepax:
PIC12F150X/151X, PIC16F61X Family, PIC16F690 Family,
PIC16F72X, PIC16F182)X/4X, PIC16F88X, PIC16F193X/4X,

SR-Tpurrep wHTerpuposax 8 mogyns CLC. PIC18’K22. |
A

@ Rising to Rising

h @
Falling to Falling

Acquisition
Modes | 4 Falling to Rising
4 Rising to Falling

Timer 1 Gate Input
(TG}

Clock Source
(Fose, Foscd T1elk)

h J

Puc. 17. ] ¥ cp

FTAMMA CaukT-NMetepbypr » Ten. 325-51-15

]

i

Timer H

{Mode 4 Example) [
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MWUKPOKOHTPOJNJIEPBI PIC18.
0b30P HOBbIX CEMEUCTB

OcHogHoe Hanpaenexue pazsumus PIC18 — mu-
KpokoHmponnepsi ¢ 3-B adpom. Ima mendenyus
obycnosneHa 3Ha4UMenbHLIM passumuem u yde-
wieeneHue M mexHono2uli, @ Makxe My4wWUMU Xapak-
mepucmukamu nony4erHbix kpucmannos. Microchip
gedem napannenvHoe passumue d8yx 3-B mexrono-
2uii — komponnepog cemeticme Ju K.

TexHonorva J nepsoit 6bina BHeApPeHa B MUKPOKOHTPON-
nepsl PIC18Fxd10 1 apunack pasBuTveM ceMeicTBa
PIC18Fxx10 (nepeoro 3-B cemeirctea Microchip). Ha Ha-
YanbHOM 3Tare koHTpornniepb J10 06nagani HebonbLmMm
KONMYECTBOM LUMKnoB nepesanmcy Flash u goctatourbim
BbICOKUM 3HepronoTpebneHnen. [ponssoaunmucs Tonb-
KO B MHOFOBBIBOAHBIX Kopnycax, oT 64 go 80. OgHako,
CTOMMOCTb 3TOTO CEMENCTBA Gbla 3HAUUTENBHO HUAE,
yem y TpagmumMoHHbIx 5-B PICT18Poo.

JlansHeiiwee pa3euTie TeXHONOMMM — cemeincTeo J11
1 J13: koHTpoANepel NPOW3BOAATCA C UCNONb3OBAHWEM
TexHonoruy XLP. Momumo noHwkeHHOro sHepronoTpe-
6neHnA BO BCEX pexMmaX, ynydlieHa TexHonorua Flash-
namat1 (10000 LMKNOB nepesannci), NOBbILIEHA TAKTO-
BaA yacrota (48 MIu-12 MIPS), 3HaunTensHo paclumMpeH
Habop nepudepun. Mpoussoaatca B kopnycax ot 28
110 80 BLIBOAOB, UMELOT BCTPoeHHbINA 10-6utHbin AL nm
12-6WUTHBIA ANA KOHTpoNNepo. cemeitcts J13 n J53.
Hoebie ru6puaHble MukpokonTponnepsi PIC18F87172
1 PIC18F86J72 umeer Bcio Heobxogumyto nepudepuio
[NA NOCTPOEHWA BbICOKOTOUHBIX M3MEPUTENBHBIX MPU-
60pOB — OT 3NEKTPOHHBIX BECOB [0 CYETYMKOB Terna
W pecypcoB: MMKPOKOHTPONNEPbI 3TOI Cepui, NOMM-

Tabnuua 1. CpaBHeHNe ceMelicTE KOHTpOnnepos

Mo 12-paspagHoro AL, copepat gByxKaHanbHbIA
16/24-paspagHuin Jlensta-Curma AL ¢ nporpammu-
pyembim ycunutenem, apaisep MKW, yacsl peansHoro
Bpemexu v mogyns CTMU ana peanusaumm ceHCOpHBIX
KaBWarTyp.

TexHonorua MukpokoHTponnepos «K-cepun» umeet
3-B nuraHue agpa, Ho, no cpaBHeHMIo ¢ J, nmeeT BCTpo-
eHHyo EEPROM namaTs faHHbIX, YTo AenaeT KOHTPON-
nepsl K-cepuu nonHodyHKUMOHaNLHOW 3ameHon Ana
wKpoko pacnpoctpaHeHHbix PIC18Fxx20 npu 3-B
NUTaHWU.

MNepBrwmu B npousBogcTBo BbiNKM 3anyuweHbl
PIC18F45K20. BoirogHbimm oTNM4YWAMN OTHOCUTENLHO
npoussoaumMoro B To Bpema J10 aenanocs Hannuume
scTpoeHHoi EEPROM namati gaHHbIX M BCTPOEHHOTO
ctabunsHoro reHepatopa 16 MIY ¢ BO3MOXKHOCTLIO
yMHOM#eHWA ao 64 M,

Hogble koHTponnepw cepuu K22 anatotca Hanbonee
WHTEPECHOW W OXMaaemoi HoBUHKON. Huskoe no-
TpebneHune OeWweBoro HUZKOBONLTHOTO AAPa CoYe-
Taetca ¢ 5-B nopramu n nepudepueit, a BCTPOEHHBINA
pEerynaTop HanpaeHua No3BONAET MCNONb30BaTh
TONLKO OAHO HanpsaAMeHne nuTaHua. Takum obpazom,
PIC18FxxK22 aenaetca npekpacHOiA 3aMeHoMN ANA BCex
PIC18 B 5-B npunomxennax.

HarnagHoe cpaBHeHWe ceMeNCTB KOHTPONNEPOB Npeg-
cTaBneHo B Tabnuue 1.

NEPUOEPUA PIC18
MomuMo M3MEHEHUI B TEXHONOIrMM NPON3BOACTBA
PIC18, Microchip Technology Inc. nepepabotan cyue-

Hanp. Crab. MocT. namMATL AAHHBIX, Makc. yacroTa
Tok, MKA
nuTaHuA, B NATAHNA ARPA| LWKNOB Nepesanucy BHYTP. red., MIy

PIC18LFxx10 20...55 550 npw 1 Mry, 3,08 BHYTP. HeT 4npun20B/40npnd2B
PICI8Fxx10 | 42..55 |1100npn1MIu,508| swymp. | HeT | 40
PIC18LFxxJ10 20...36 4000 npw 1 MIy, 3,3 B | sHyTp./BHELW. Flash, 1K 4npun2,08/40npn2,358B
PICISFxJ10 | 27..36 | 4000mpn1Mry33B| ewyp. | Flash 1K | 40
PIC18LFxxJ11
PIC18LF x50 20..36 | 1600 npmu 4 MMy, 2,5 B | eHyTp./BHew. Flash, 10K 8npn2,0B/48npn 2358
PIC18FxxJ11
PIC18FxxJ50 2,15...36 | 1600 npu 4 Mry, 3,3 B BHYTP. Flash, 10K 8npu 2,158 /48npn 235 B
PIC18F45K20 18...36 600 npw 1 MIy, 3,08 BHYTP. EEPROM, 10K 16npw 1,8B /64 npu 3,0B
PIC18LF1xK22 20 1,8B/64 278

18..36 220 npw 1 My, 308 HeT EEPROM, 1M i i
PIC18LF1xK50 20npu 1,88 /48 npn 2,7 B
PIC18F1xK22 20npu 1,88 /64 npn 2,7 B
18...55 270 npw 1 MIy, 3,08 BHYTP. EEPROM, 1M

PIC18F1xK50 20npu 1,88 /48 npn 2,7 B
PIC18FxxxK22

(26-44 BiB) 18..36 250* npw 1 MIy, 3,0B HeT EEPROM, 1M 20npu 1,88 /64 npn 2,7 B
PIC18LFxxK22

(2844 o) 18..55 | 300%npu1 MMy, 308 | enymp. EEPROM, 1M 20 npn 1,88 /64 npu 2,7 B
PIC18LFxxK22

(64-80 Bbie) 18..36 | 410¥npu 1 MIy, 1,88 HeT EEPROM, 1M 4npn18B/64npn3B
PIC18FxxK22 .

(64-80 Bis) 18...55 410* npu 1 MIy, 1,8B BHYTP. EEPROM, 1M 4npn18B/64npu3B
PICISLFOK90 | 18.36 |410°mpu1MIy,18B|  wer  EEPROM,IM 4npu18B/64npu3B
PIC18FxxK90 18...55 410* npu 1 MIy, 1,8B BHYTP. EEPROM, 1M 4npn18B/64npu3B
PICISLFxXKBO | 18..36 | 280% npu 1 Mru, 1,88 wer | EEPROM,100K | 4npu18B/64npu3B
PIC18FxxK80 18...55 280* npu 1 MIy, 1,8B BHYTP. EEPROM, 100K 4npn18B/64npu3B

| 8
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CcTByIOULYI0 U 06aBIN HOBYIO NEPUGEPUIO B COBPEMEH-
Hble CEMENCTBa.

SR-mpuzzep

BcTpoeHHbiit SR-Tpurrep BKyne ¢ aHaNoOroBLIMU KOM-
naparopamu No3BONAET OPraHM30BaTb MHTEPECHbIe
annapaTHble pelleHna: U3MepeHe eMKocTH (peanu-
3aUmMA eMKOCTHBIX KNaBwatyp), popmupoBaHue ofun-
HOYHBIX IMNYNIbCOB U YaCcTOThI, CXEMa 3aEPKKN U T. .
QaKTMYEeCKK, BHYTPW OPraHU30BaH KOHOUIypUpYyemblii
W NPOrpamMHO ynpaenaemblil GYHKUMOHANLHBIN aHa-
NOT MUKPOCXeMbI Talimepa 555.

Moaynb SR-Tpurrepa npucyTCTBYET B KOHTPONNEpax
PIC18F14K22 1 PIC18F14K50, a Tak#e BO MHOMMX HOBbIX
mopenax PIC16.

Modyne USB

B Hoebie PIC18F14K50 1 PIC18F46J50 BcTpoeH mo-
Ayns USB, paboTaiowmin B pexume Device. OH aHano-
riudeH mogynio USB MukpoKoHTponnepos ceMeicTea
PIC18F4550, gna koToporo HapaboTaHo MHOIO Npu-
MepoB nporpamm Kak camum Microchip, Tak u ctopoH-
HUMM pa3paboTumkamu.

Peanusauma nogaepxku USB B MukpokoHTponne-
pax PIC18F46J50 umeeT ocobeHHOCTL: HaNpAMXeHne
Ha WuHe cocTasnaet 5 B, a nutaHne MukpokoHTpon-
nepa— 3,3 B. B cnyyae HeobxoaumocTi nogaepHkm
MUTaHWA Bawero M3genna oT wnHsl USE Heobxo-
[MMO WMCMONb30BaTh NOHWKaloWWI cTabunusatop
¢ 5Ha 3,3 B. OctanbHbie LeNM peann3oeaHbl B CAMOM MO-
Ayne USB: TpaHcuBep 1 NogTArMBaloLME PE3UCTOPLI.
OnucaHue moayna, npumepbl paboTs ¢ Moay-
NeM W NoaroToBKa JpalBepoB JOCTYNHbI Ha cailTe
www.microchip.com/usb

Peripheral Pin Select
Cucrema PPS (peripheral pin select) no3sonser Ha-
3Ha4aTb UMdpoBYIo Nepudepmio Ha BbIBOAb MUKPO-
KOHTponnepa. 3Ta cucTemMa No3sonAeT 6onee nonHo
WCMo/Mb30BaTb BO3MOXKHOCTI BCTPOEHHOW Nepudepun,
YTo 0coBEHHO aKTyanbHO ANA MaNnoBbIBOAHbIX 28-Bbl-
BOJIHbIX KOPMYCOB, a TAKMe ONTUMU3MPOBATb Pa3BoaAKY
neyaTHol Nnarbl.
MakcumanbHo AOCTYNHOE KONMYECTBO BLIBOAOB ANA
nepeHasHayeHUa — 22 (¥ KOHTponnepos B 44-ebiBo-
AHBIX Kopnycax).
[Ins nepeHasHaueHWA JOCTYTIHbIE

USART.

SPI.

Bxopgb! TaiiMepoB.

Bxoppl 3axBaTa 1 BbIXOAB CPAaBHEHMA.

Bxopabl BHEWHMX NpepbiBaHMiA.

Brixoabl koMnapaTopos.
PPS M3HauanbHO NOABUNCA B KOHTPOJIIEpaX CEMENCTB
PIC18F46J11 v PIC18F46J50, ceituac 31a cuctema go-
CTYMHa Take W B HekoTopbix PIC24.

Yacel peancHo20 8peMeHU ¢ KaneHdapem
BerpoenHbiid mogyns RTCC aenaeTca nonHocTbIo anna-
paTHO peanu3aLvei YacoB PpearnbHOro BPEMEHM C OT-




YETOM CEKYH[, MMHYT, YacoB, IHEW, AHei Heflenw, Meca-
ues 1 rogoe. Moaynk paboTaet B 24-4acOBOM pexuMe,
ABTOMATUYECKW YUMTBIBAIOTCA BUCOKOCHBIE rofsl. [lo-
MOMHWTENBLHO K OTYETY BPEMEHW, ECTb BO3MOMKHOCTD
YCTaHOBKW BYAWNbHUKA € TOYHOCTBIO 10 CEKYHADI,
o cpabaTbiBaHWIO KOTOPOTO reHepUPYETCA NPepbiBa-
HWE W MMEETCA BO3MOKHOCTb M3MEHEHWA COCTOAHMA
eHewHero euisoga RTCC. OnumoHanbHo, Ha 3ToT BuBOA,
MOHO Bbi1aBaTh CEKYHOHbIE MMIMYNbCbI.
TakTMpoBaHWe MOOYNA OCYLECTBNASTCA OT BHELLHE-
ro uctounuka 32768 luy (OCS2), nubo or BHyTpeHHero
31 klu. B ciyyae TakTMpPOBaHWA OT BHYTPEHHEND reHe-
patopa macwTab BpemMeHu He BYIeT COOTBETCTBOBATL
peansHomy.

JIna To4HOM NOACTPOMKM XOAa YAaCOB MMEETCA Cneuu-
anbHbi pernctp RTCCAL, € noMOLbIO KOTOPOTO MOMHO
MOACTPOMTE XOf € TOUHOCTBIO 2,64 CeKyHAb B MECALL.
Bce gaHHble NpeACcTaBNAIOTCA NPOrPaMMUCTY B ABOWY-
HO-OECATUYHOM BUAE, YTO 3HAYMTENBHO YNPOLAET pas-
pabotky 0.

Modyne usmepeHua emkocmu

U 8peMeHHbIX UHmepaanos

CTMU (charge/time measurement unit) npegHasHaueH
[NA TOYHOTO M3MEPEHUA BHELLHWX EMKOCTE U aCuH-
XPOHHBIX BpemeHHbIX nHTepeanoe. OcHosa mogyna —
NPELM3NOHHBI MCTOYHWK ToKa (TpK Ananasona 0,55; 5,5
155 MKA). 32 GPMKCMPOBaHHLIN NPOMEXYTOK BpEMeHH (OT-
CUMTLIBAETCA C MOMOLLBIO TAMEpa) NPOW3BOJMTCA 3apaa
namepaemoi emkocTi. Mo NpoLLeCTBMM STOrO NPOMEXKYT-
Ka U3MEPAETCA HAKOMNIEHHOE Ha EMKOCTW HanpAMeHe
(c nomowysto ALM) 1 no dopmyne BHUMCNAETCA 3HAUEHUE
emkocTi. [lna TOUHOTO M3MEPEHMA YUUTLIBAETCA 3Haue-
HWe napasuTHoi eMkocTu. [lononHuTtensHaa nHdopma-
umA 06 MMEPEHNI EMKOCTW JOCTYNHA B MHCTPYKUMAX
Ha caiTte www.microchip.com/mTouch.

Cam= (ICI'MUXtTMR)NADC_Cnap'

Mopynt umeet 0o 13 BXOAHLIX KaHANOB, YTO MNO3BONAET
OPraH130BaTb Ha €ro OCHOBE NPOCTOMN W KAYECTBEHHBINA
onpoc 13 ceHCoPHBIX KNaBuLL.

Jina nsmepeHuna v GOPMMPOBAHWA 330EPMKN MCNONb3Y-
€TCA BHELIHAA 3aaK01LaA eMKOCTD; C NOMOLLIbIO BCTPORH-
HOTO KOMMapaTopa OTCNEXMBAETCA YPOBEHb HanpsiKe-
HWA Ha 3TOW eMKOCTU U GOpPMMPYETCA MMMYNLC.

CTOMT OTMETHTB, YTO BCE HEO6XOAMMbIE KOMMYTaLIMU
W HAacTPOMKW NPOM3BOJATCA NPOTrPaMMHO.

MapannensHeili nopm

C nomowbio napannensHoro nopra (parallel master
port) opraHusyeTcs annaparHas NnoAAepKa 4ocTyna
K BHELHWM NepudepuitHbIM yCTpocTBam, paboTalo-
MM NO NapannensHoM WHe.

® MicCrROCHIP

Ta6nnua 2. CeogHan Tabnnya no gocTynHom nepndepun

EEPROM | SR-rpurrep | USB | PPS | RTCC | CTMU | PMP | Ethernet | LcD | cAN/DSM | 12 6ur AN
PIC18F0u11 v+ + o+
PIC18F0U13 [+ T+ T+« 1+ [ +
PIC18FxxJ50 v+ + oo+
PIC18FxxJ53 + & i 4+ | i
PIC18FxxJ60 +
PICI8Fx90 | ] _ ] [ [ B
PIC18F8x72 + + + ) m: -
PICISFxxK20 | + ] [ I [
PICISFIxK22 |  + +
PIC18F1xK50 i 4+ + [ |
e | :
e } ; | : | ;
PIC18FxxK90 + +
PICIBFcKBO | + ] + |+ | + +

Moaynb nmeeT 8-BUTHYIO WWHY AaHHLIX U 16-BUTHYIO
WwKHY agpeca. MiMeeTca BO3MOXKHOCTL 331aHNA pexmvma
MyNETUNNEKCMPOBAHWA WUWH, ANUTENLHOCTEN U NONAP-
HocTell ynpasnaiowwmx curHanos: CS, BE, WR, RD.

Koumponnep Ethernet
Cemeiicteo PIC18FxxJ60 umeeT BCTPOEHHBIA KOHTPON-
nep Ethernet 10Mbit. OcobeHHocTH cemeiicTBa:

|EEE 802.3 koHTponnep Ethernet

BctpoetHbiit PHY-uHTepdeiic

Mopnepka 10Base-T
Komnanua Microchip nogaepueaet u paseusaet bec-
nnatHbli TCP/IP-cTek, koTopuiit nomumo Ethemet, nog-
nepxuBaeT BecnpoBoHbBIE COEAMHEHWA C COEfIMHE-
Hua ¢ nomowbo Wi-Fi. lMoapobHo o noanepxmneaembix
NpOTOKONax W peLLeHnAX ANnA ceasK ¢ nomowysto TCP/IP
y3HaWTe Ha caite www.microchip.com/TCPIP.

Apaiisep XK-undukamopos

Moaynt ana npamoro ynpaenenna MKW npucytcteyer
B HECKONBKUX 8-Pa3paaHBIX CEMENCTBAX, B TOM Yncne
1 8 PIC18F0U90 w PIC18Fxod72. MukpokoHTponnepsi J9O
MOTYT YN PaBIATS MHAMKATOPaMM C MAKCUMATBHBIM KONW-
YecTBOM cermeHToB 192 wryku (48x4 obuyx) ucnonbsya
[IBa BMa AVarpamMm, FeHepUpPYEMBIX annapaTHo.

Bnok ynpaenenusa XKW moxer pabotats B pexunme
Sleep.

Moodyne ECAN

B aBTOMOBWNBHBLIX NMPUMEHEHWAX W NPOMBILLNEHHBIX Ce-
TAX YacTo ucnonb3syerca uHtepdeiic CAN. Uktepdeic
nocnegosatensHol WuHbl CAN 310 BHCOKOCKOPOCT-
HOA, BBICOKOHAZIEHHbIA NPOTOKON CBA3M, CO3OaHHBINA
ANA NpUMEHEHU A, TPEBYIOWNX rapaHTMPOBaHHOMW fo0-

cTaeku coobwenmnid. MukpokoHTponnepsl Microchip
cogepmar mogyns ECAN (Enhanced CAN — pacumpen-
Huln CAN), nopgaepxwveatowmin ctanaapt Bosh, npoto-
konti DeviceMet n pexxum FIFO,
Moayns ECAN moxet pabotath B 3 pexumax:
B pemume «0» — 3710 craHaapTHuIM CAN-mogyns,
aHanornuHbli PIC18Fxx8.
B pesmme «1» — paclumpeHHbIA pexum ¢ go6aBneH-
Hoi noaaepkoit DeviceNet. B sTom pexxmme gobae-
natotea 3 6uicTpbix TX, 2 6bicTpbix RX 1 6 He3aBucK-
Mo KoHdurypupyemsix TX/RX-6ydepoe. JocTynHb
16 UNLTPOB, 2 MACKK M BO3MOMHOCTE aBTOMaTHue-
ckoro RTR-oTBeTa.
B pexume «2» — FIFO-pexum ¢ nogaepxkoin
DeviceNet. [NpuemHsie 6ydepbl opranmuzytorca s FIFO-
ouepenb Ha 8 coobyeHnin, Takaa cxema oueHb Xopo-
LLIO NOMAXOAMT /151 OpraHu3aLni obMeHa Mex Iy ceTa-
MM (NOCTpOEHME MOCTOB, MapPLUPYTH3aTOPOB U T.4.)

Modyne DSM

Mopynt DSM (Data Signal Modulator) cnieuwanvavposan-
HbliA NepudepHtHBIA MOAYNL, NO3BONAOLWMIA MOJYNIN-
POBaTh BLICOKOUACTOTHLIA curHan. B kauecTse Hecywmx
YacToT BbIBMPAETCA BHELLHMIA CUMHAN UAW BHYTPEHHWE
CWrHanbi OT TAKTOBOIO reHepaTopa, MOAYNA OMOPHBIX
vactoT, UMM u ap., a MoaynMpytowmin oT KOMMYHWUKa-
umoHHbIX MHTepdeiicos (UART, SPI, I2C), komnapatopos.
Mopyns DSM noseonset nonyumts AM, OM 1 UM mogy-
NINPOBAHHBIE CUTHANbI, YTO MOMKET NPUIOANTCA ANA Opra-
HW3aumMm nposoaHoro unk MK-kaHana ceasu.

Bca HoBan mHpopmauma, JOKyMeHTaUWA, Texnoa-
[epKa AoCTyNHa Ha caiTax: www.microchip.com.ru
nwww.microchip.com O

16-bBUTHbIE KOHTPOJITEPBI MICROCHIP

Coecem HegaeHo 16-6utHoe cemeincteo Microchip
6bU10 NpeacTaBneHo HeGONbLIMM KONMYECTBOM MUKPO-
KOHTPONNEPOB, KOTOPble AENUNUch Ha Gonee BlomkeT-
Hule (PIC24F) v BricOKONPOM3BOAWUTENLHLIE € AONON-
HUTENLHBIM A8pOM UM poBoit 06paboTkn curHanos
(dsPIC33)  6e3 Hero (PIC24H). Hy n koHeuHo nepeble
NpeacTaBUTENN MUKPOKOHTPONNEPOB ¢ 16-6UTHbIM
appom u agpom LIOC — dsPIC30. BuyTpw kaxgoro ce-

MeCTBa KOHTpONNepbl obnaganu cxoxen dyHKUMO-
HaMNbHOCTBIO M OTNUYANCH UCKIIOUMTENBHO MO 06bemy
NamATA M KONMYecTsy BbiBogos. [py Tom ABHO 3aHUMan
HULWY Haf 8-BUTHBIM, MMen GonblLIee KONMYECTBO Bbi-
BOOOB W oBbem NaMaT.

CeroaHa KapTvHa COBEPLIEHHO WHaA: B TO BPEMA Kak
8-BUTHBIE MUKPOKOHTPONNEPLI MOAYYWUAN PasBUTHE
B TOM YMC/IE B CTOPOHY YBENMYEHNA NAaMATI U KONUe-

FTAMMA CaukT-NMetepbypr » Ten. 325-51-15

CTBa BBIBOAOB; 16-6MTHbIE — B CTOPOHY YMEHBILEHUA.
A BHYTpM ceMeNCTB NOABUNACL Lenas nnespa nog-
CEMEeNCTB, aAanTMPOBaHHLIX NOJ PasNUYHLIE LEenu.
Ha paHHbiil momeHT B noptdonuo Microchip nmeetca
nopaagka 200 16-6uTHLIX KoHTponnepoe. B utore, ana
pAfa 3aaay y pa3paboTuMKoB NoABMACA 6ONLLION Bbi-
6op, uTo No3sonAeT NogobpaTb ONTUMaNbHLIA KOH-
TpONnep AnA KOHKPETHOM peanusauum.
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K 0CHOBHBIM HOBLIECTBAM, AONONHWBLINM BO3MOMKHO-
€W 16-BUTHLIX CEMERCTB, MOMHO OTHECTM:
TEXHONOTrMA CBEPXHU3Koro notpebneHus
nanoWatt XLP [1] — go 20 HA B pexkiMe oXMaaHNA;
Ao 195 MkA/MIu B pabouem pexume;
HOBOE CEMECTBO ANA NOCTPOSHNA MHTENNEKTYaNb-
HbIX CUCTEM NpeobpasoBaHuA 3HEpPram:
- fo 8 uicokockopocTHbix LM ¢ paspeweruem
1 HC €O CreLMaNM3NPOBAHHBIMW PEKMMaMK,
- Ao 4 komnapatopos (20 Hc), KaXabIn C MHTErpK-
poBaHHbIM LA,
- A0 2 10-6WUTHLIX BHICOKOCKOPOCTHLIX (4 MBb-
6opku/c) AU gna MUHUManNBHLIX 3agepHek
1 BLICOKOW TOUYHOCTU YTPaBNeHNs,
- LIAIN 10-6uT npwu 640 koTcueTos/c,
moaynt FS USB On-The-Go ¢ becnnaTHeIM cTekom
USB-npotokonoe:
- USB Host,
- USB Device,
- USB Dual Role,
- USB OTG,
BcTpoerHbIn EEPROM po 512 6aiir;
BO3MOHOCTB MPOrpaMMHOTO NepeHasHaueHNA Bbl-
sogos — PPS;
HOBaA nepudepuna:
- MOAYNb M3MepeHna BpemeHn/3apaga (CTMU),
- no 4 UART, 3 SPI, 3 I2C B ogHoM KoHTponnepe;
16-6utHeiA LIAT,
paclMpeHHbIA TEMNepaTypPHLIA AWanasoH
-40...+140°C;
oT 4 go 256 kbait Flash-namatn;
oT 256 6ant go 30 kbaut RAM;
0 516-BUTHBEIX TallMepoB + 9 Moayneil 3axeata
C HE3aBMCHMBLIMK BPeMEHHBIMK 6a3amu + 9 moayneit
CPaBHEHWA TAKKE € HE3ABUCMMBIMIA BPEMEHHBIMM
6a3zamu (1 Toro Ao 23 He3aBUCMMbIX NPEPLIBAHWIA
no Taiimepam);
mansie kopnyca fo 18 esieofos (5x5 mm).
JlaHHaa cTaTbA npefcragnaert 063op ceMencTB
16-6UTHBIX MMKPOKOHTPONNEPOB C KPATKMM OMUCaHN-
&M MMEIOLMXCA CEMENCTE.
Obuwme xapakTepucTUKM 16-6UTHBIX MUKPOKOHTPON-
nepoe PIC24 1 dsPIC33:
BLINONMHEHWE KOMaHbl 3a 2 TaKTa reHepaTopa;
rapaHTMpOBaHHOE BPEMA OTKIWKA Ha NpepbiBa-
HWe — 5 KOMaH[HbIX TaKTOB;
LOCTYN K NaMATY (B TOM YMCIE MHCTPYKLIMK YTEHWA-
moauduKaLMmM-3anncK) 3a 1 KOMaHAHBIN TaKT;
annapaTtHbI YMHOXWTEND;
annapatHbii genutens 16/16 v 32/16 uncen (17 ko-
MaHOHbIX TAKTOB);
BHYTPUCXEMHOE 1 CAMOMPOrPaMMUpPOBaHNE;
ocobeHHOCTU reHepaTopa:
- BcTpoeHHble RC-reHepatopbt:
- BLICOKOCKOPOCTHOM, 0BecneunBalowmii MakcK-
MasbHYI0 MPOU3BOANTENBHOCTD, € MOAAEPKKON
PLL,
- MuKponoTpebnaiowmia 32 ki,
~ MOHWUTOP TaKTMPOBaHWA C ABTOMATUYECKUM Nepe-
XO[OM Ha BCTPOEHHBIA reHepaTop B cnydae cbon
BHELLHEro,
~ [OMONHUTENLHBIA FEHePaTop A YacoB PeanbHo-
ro BpemeHu,
~ BO3MOMHOCTb NPOTPaMMHOT0 M3MEHEHWA MCTOM-
HWKa TAKTMPOBaHMA,
~ BO3MOXHOCTb CTapTa ¥ paboTbl Ha BCTPOEHHOM
RC-reHepatope fo cTabunuaaumn BHELWHETO,
BO3MOMHOCTb 3alepHKN CTapTa KOHTponnepa
[0 CTabUNM3aLMN NNTAHWS;
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ApxuTeKTypa
O6vem namaTi nporpamm (kbanT)

Cemelicteo

Konuyecteo BbiBOAOE

Pesuaua

Bua ynakosku

TemneparypHbii AManazoH

Ko pnycHO& HCNONTHEHWE

TOK MOPTOB BBOAa/BbIBOAA 06LIEro HasHaYeHNA —
18 mA;
NOPTHI TONEPaHTHLI K YCTPOMCTBamM ¢ 5 B nutaHuem;
CTaHOAPTHBIE cUCTeMHbIE MoHUTOpbI POR, BOR, WDT;
annapaTHble Yackl peansHoro spemenn (RTCC);
16-6WTHbIE TaUMEpPBI C BO3MOMHOCTLIO 06beanHe-
HUA B 32-BUTHBIE;
annapatHuiit nogcuet CRG;
6Goratan nepudepua, pag AONONHUTENbHBIX BO3MOM-
HOCTell U ocobeHHocTeil — noapobHee B 0630pe
no cemeincTBam.
[anee 6yayT paccMOTPeHb! OTAMUMTENLHBIE OCOBEH-
HOCTU pasHbIX CEMENCTE 16-6UTHBLIX MUKPOKOHTpON-
nepos:

PIC24F

PIC24F — mnagwee cemeNcTBO 16-6UTHBIX MMKpO-

koHTponnepos ot Microchip, obwme xapakrepuctiki

CemeicTBa:
10-6ut ALIM 500 kewibopok/c,
6eicTpopeiicteme 16 MIPS npw 32 MI,
BcTpoenHbI RC-redepatop 8 MI (x 4 PLL) o6ecne-
YMBAET MAaKCUMAaNbHYIO NPOM3BOAMTENBHOCTD,
pacuwupenHas nepugepus: 1°C, SPI, UART ¢ noa-
nep#koin LIN/IrDA,

+  [ManasoH NUTaLLMX HanpsxeHni 2...3,6 B,
8-6UTHBLIIA NapannensHLIA MNOPT ANA NOAKNIOYEHNA
BbICOKOCKOPOCTHBIX YCTPOCTB (namars, TFT/AMOLED
ancnnen nT.n.), * kpome cemeicrea «KAs,

OTnuumMTensHble 0cOBEHHOCTH U AONONHUTENBHbIE

GYHKUMM pacnicaHbl Aanee No CEMENCTBaM.

PIC24F) “"GA006/GA008/GA010"” — pogoHayanbHUKM

CEMEVCTBA, IELLEBLIE KOHTPONNEPH O6LIEro HasHaueHUa

¢ 6oNbLKM KONMYECTBOM NOPTOB BBOAA/BLIBOAA U BCE

CTaHOAPTHOW MUKPOKOHTPONNEPHOI Nepudepueii:

- TQFP-kopnyca ot 64 go 100 BLIBOAOE,

o164 go 128 kbainT Flash-namarn,

8 kbait RAM,

2 UART/2 SPI/2 IXC,

5 mogynei 3axearta/cpasHenma/lLIAM,
516-6UTHLIX TaliMe poB,

16 kananos AL c o6wwum YBX,

2 Komnapartopa,

16-6MTHHINA annapaTHbi reHepatop CRC,

516-6UTHLIX TalMe poB,
TEMNepPaTYpPHLIA AnanasoH (—40...+85 °C).
PIC24F)"GA002/GA004” — paclumpeHne cemeicTea

“GA010" B CTOPOHY YMEHbLILEHNA KONWUYECTBA BLIBO-
108 11 obbema NamMATH € AOMONHEHUEM BO3MOMKHOCTE,
a MIMEHHO:

PasNUUHbIE KOPMYCHBIE MCNONHEHMA OT 28 fo 44 Bbi-

BO[OB,

ot 16 go 64 kbait Flash-namaty,

e-mail: sale@gamma.spb.ru -« www.gamma.spb.ru

16 kbaint RAM,

+ po 13 kananos AL,

BO3MOXHOCTE NPOrPaMMHOTO NepeHe3HaueHns Bbl-

sogoe (PPS),

2 UART/2 SP1/2 I2C,

+  [ETEKTOP CHWKEHWA HanpAKeHWa nutaHmna (LVD),

TeMnepaTypHLIA ananasox go (—40...+125 °C).
PIC24F) “"GA106/108/110" — pancHeiluee passu-
Tie cemenctea “GAOT0" B HanpaBnNeH WK YBENMYEHUA
namati nporpamm, RAM n pacwuperna nepudepun.
Otnuuma ot "GA010™:

o1 128 no 256 kbait Flash-namatn,

oT 4 no 8 kbaut RAM,

BO3MOXHOCTE NPOrPaMMHOTO NepeHe3HaueHns Bbl-

sogoe (PPS),

+ 16 kaHanos AL,
- 4UART/3SPI312C,

9 mopyneit saxgata/cpaHenua/lLIMM ¢ HezaBucm-

MBIMI MCTOYHMKAMM TaKTMPOBAHWA:

- nio6oi U3 5 TAMEPOB, C BO3MOMHOCTHIO MCMONb-
30BaHWa 32-6UTHOro TalMepa, UNK Henocpea-
CTBEHHO TaKTOBLIN reHepaTop,

- ncrounnkn 3anycka: AL, CTMU, komnapatopt,
TalMepsbl, APYrie KaHanbl MOAYNA 3axearta/cpae-
HeHMA,

3 Komnapartopa,

Moaynb U3MepeHuAa BpemeHu/3apapa (CTMU),

TeMnepaTypHbIA Ananasox go (-40...+125 °C)
PIC24F) "GA102/104" — panbHelwee pa3BuTUe ce-
meiicTea "GA110” B CTOPOHY YMEHBLIEHWA KOMMYECTBa
BbIBOAOB M 06beMa NaMATMH C AOMONTHEHUEM BO3MOM-
HOCTEM, B TOM YACNE CYLLECTBEHHOE YMEHBLIEHWE SHEP-
ronoTtpebneHnAa 3a cueT TexHonorm NanoWatt XLP[1],
a IMEHHO:

TEXHONOMMA CBEPXMUKponoTpebneHna

MNanoWatt XLP [1],

ot 32 go 64 kbait Flash-namamu,

8 kbait RAM,

BO3MOXHOCTL NPOrPaMMHOTO NepeHe3HaYeHns Bbl-

sogoe (PPS),

+ po 13 kananos AL,

2 UART/2 SPIR2 1%,

5 mogyneii 3axeata/cpasHenna/lUMM

(aHanormynbx "GA1107),

32-6utHeii reHepatop CRC,

TeMNepaTypHLIA ananasox go (—40...+85 °C)
PIC24F) “GB106/108/110" — Te e KOHTponnepb
PIC24"GA106/GA108/GA110"c USB 2.0 OTG. CeoiicTea
USB 2.0 0TG:

nonHoe cooTBeTcTBMe cneyndmraumm USB 2.0 Full

Speed (12 M6ur/c)

BO3MOXHOCTL NMTaHMA cxembl oT USB (BcTpoeHHbIn

crabunmsarop 50> 3,3 B)




PIC24F) "GB002/004" — Te e koHTponnepw PIC24
“GA102/GA104"c moaynem USB 2.0 OTG aHanorMuHbIM
moaynio 8 "GB110"
PIC24F "KA" — mnagwee cemencTBo 16-BUTHBIX M-
KpokoHTponnepoe oT Microchip, BrinonHeHHoe no Tex-
Honorvn "K', obuimne xapakTepucTUkM ceMecTBa:

TEXHONOMMA CBEPXMUKpONOTpebneHna

NanoWatt XLP [1],

AManasoH NUTaLWMX HanpaXKeHui 1,8...3,6 B,

TeMMepaTypHbIA AnanasoH (40...+125 °C),

oT 4 no 16 K6alT NaMATH Nporpamm,

ot10,5 go 1,5 kbaint RAM,

oo 512 6air EEPROM,

oT 14 po 28 BbIBOAOB,

2 komnaparopa,

nporpammupyemsiin BOR, n petektop cHWKeHMA Ha-

npaxeHna (PLVD),

Ao 9 kaHanoe 10-6ut AL 500 kBbibopoOK/C.

1 12C, SPI, o 2 UART c nonaepakoit LIN u IrDA,

3 16-6UTHBLIX TalmMepa,

1 Mmopynt 3axsara/cpaeHenus/LIMM.
PasnnuHbie pekMMbl SHepronoTpebneHna: TOK B pemm-
Me Sleep meHee 20 HA, WDT — 420 HA, RTCC — 520 HA,
195 mkA/1 Ml B pabouem pexmme paboTsl B COBOKYT-
HocTH ¢ 16-BUTHON MaTEMaTHKOMN, ManoBbLIBOAHLIMK
KOpNyCamm M Hanuyem OCHOBHOI CTaHAAPTHOM Nepu-
depu MUKPOKOHTPONNEPa AeNaeT AaHHOe CEMENCTBO
WaeanbHLIM ANA BCEBO3MOMKHBIX YCTPOMCTB ¢ BaTapeit-
HBIM MUTAHWEM.

PIC24H W DSPIC33
PIC24H w dsPIC33 umetor 6onee BLICOKONPOW3IBOAW-
TensHoe 16-6UTHOE ARPO M OTAMYAKNTCA HaMUMEM 0-
nonHUTENLHOro Agpa undposoi obpaboTky curHana
(LOC). Obwme xapaKkTepUCTUKK:
6oicTpopeitcTeme 40 MIPS npw 80 MIy,
BcTpoetHbii RC-renepatop 7,37 Ml (x PLL =80 M)
obecneunBaeT MaKCUManbHY NPoOVU3BOaNTENb-
HocTb 40 MIPS,
HanpsXeHve nutaHmna 3...3,6 B
paciumpenHan nepudepns: I2C, SPI, UART,
nporpammupyemeiii BOR, POR, WDT,
MHOTOYPOBHEBaA cucTeMa 3almThl Kopa (Code Guard),
B 3aBUCHMOCTM OT CEMEWCTB MOTYT 6biTh:
- go aeyx AUIM: 10- wnw 12-6ut AL
no 2 Mewibopok/c,
- LIAI 16-6uT, 500 KoTUeTOB/C,
- pacunpennan nepudepnsa: I°C, SPI, UART c noa-
nepmkoi LIN/IrDA,
- 8-BUTHBIA NapannentHLIN NOPT Ana NogKNioYeHUa
BLICOKOCKO POCTHBIX YCTPOMCTB,
- Mogynb npamoro goctyna k namati (DMA),
- TeMnepaTypHLIi AvwanasoH go (-40...+140 °C),
- W MHOroe ipyroe — noapobHee B o63ope no ce-
MelcTBam.
Anpo undpoeoir obpaboTkn curhana (DSP) eknioyaer
cneayiowue 0CHOBHbIE QYHKLMOHANbHLIE BNoKM:
MaccuB U3 16 16-pa3pagHbIX AueekK (2 C «TEHEBHIMUY
Aueiikammn AnA BLICTPOro KOHTEKCTHOTO Nepeknioye-
HWA MeXy OCHOBHOW 3afja4el W NpepbiBaHNAMM),
BLICOKOCKOPOCTHOM annapaTtHbin YMHOKWUTENb
17 61T % 17 61t (1 umkn),
MHOTOPEerncTpoBoe YCTPOMCTBO LIMKNNYECKOTO
cABMra,
40-pa3spAgHLIN perMcTp HakonNeHA/BLYMTaHUA,
ABa 40-pa3pAgHbIX aKKyMynaTopa,
NOMMKa HaCLILLEHWA W OKPYTNIEH A pe3ynbTaTa,
* nogpobHee B ONMCAHMN Ha KOHKPETHLIN KOHTPON-
nep.

PIC24H/dsPIC33 "GP" — mukpokoHTponneps oblwero
HasHaueHWA.
MuKpOKOHTpONNEpPHI M KOHTPONNEPLI UWGPOBON 06-
paboTku curHana cemeictea "GP" uMeloT uenbiit pan
BCEBO3MOMHBIX COYETAHWIA Pa3nUuHbIX GYHKLWIA, Nno-
3BONARWMX NogobpaTs Hanbonee ONTUMaNbHLIA KOH-
Tponnep nog kaxayo 3apauvy. lMepemexenna no nog-
CemMeicTBaM HaCTONBKO PasHoo6pasHLl, YTo CTpOroe
pasgeneHue He uMeeT Gonbluoro cmeicna. QuepTm
TONbLKO rPaHNLbLI BO3MOMHBIX BAPWAHTOB OT CaMbiX
npocThix koHTponnepoe (GP201/202) ¢ manbim ymcnom
BbIBOJOB, MUHUMYMOM NEpUGEpUM, NaMATH U T.N.:
TEMNepaTypHLIA AnanasoH (—40...+125 °C),
12 k6alT NaMATH Nporpamm,
1 kbant RAM,
18 wnu 28 BLIBOAOB,
NpOrpaMMHOE NepeHasHaYeHWe BLIBOLOB,
+ po 10 kananos AL
- 106mT 1100 KBRIGOPOK/C,
- 12 61T 500 kBbIGOPOK/C,
316-6UTHLIX TalMepa,
- 4 moayna 3axeara, 2 mogyna cpasHenua/lIMM
+ [0 BLICOKOMPOW3BOAMTENBHBIX C PacluMPeHHBIMM
soamomHocTAMK (GP5xxA, GPTxxA, GP8xx), BKmio-
YaOLMMM:
+  ana paboTsl B CNOMHLIX YCNOBMAX:
- TemnepaTypHbIA ananasoH (—40...+140 °C),
CAN:
- 0 2 Mmogyneit paclumpeHHbIx moaynein ECAN,
- ctaHpapTHbin CAN (aHanornunbiit CAN y 8-6utHoro
cemencTsa),
AUM:
- 2 AUM (c HesaBucumeimm YBX),
- 1.1 Mebibopok/c,
— 32 kaHana,
- 10-6ut 1 12-6uT,
LIAM *ronsko B dsPIC33*:
- 100 koTcyetos/c,
- 16-6uT,
+  KOpMycHble ucnonHenwa go 100 ebieogos,
- 0o 30 kbant RAM,
+ [0 256 K6AUT NamMATH Nporpamm,
2 5P1,2 12C, 2 UART c nopaepakoii LIN, IrDA,
8 kananos DMA (NAM),
annapatHuiin moayns CRC,
annapaTHble Yackl peansHoro Bpemenn RTCC,
8-6UTHBII NapannentHLIA Nopr,
8 mopyneit 3axearta/cpasHenma/lLIAM,
916-6UTHLIX TalMePOB,
2 Komnaparopa,
NpOrpaMMHOE NepeHasHauYeHWe BLIBOLOB,
unTepdeitc DCI (25/ACO7).
dsPIC33 “MC" — undpoBble CUrHanbHLIE KOHTPON-
nepul «MOTOPHOW» CEPUN, NPefHa3HaYeHHbIe ANA
CO3[aHUA CUCTEM YNIPABNEHNA PAa3NUUHBIMK SNEKTPO-
Asuratenamu. Takxe, kak v cepua "GP, BkniouaeT pap
noacemMencTs obnagatomx pasnuuHon GyHKUMOHaNL-
HoCTbI0. Baobasok K dpyHKUMOHaNLHOCTK cepun "GP
MOTOPHOE CEMENCTBO MEET:
WHTepdelic KBaapaTypHOro 3HKoAepa (Ao AByX
moaynei),
CneyranM3npoBaHHbIA MOTOPHBIN Mogynb LLIMM:
— 0o 8 kKaHanos,
- HacTpoWka paboyero UMKna (4 He3aBUCUMBIX Ha-
6opa),
- NepeKknYeHne YacToTw TakTupoeaHua MM
“Ha XoOys,

® MicCrROCHIP

- rubkaa HacTpoitka LWUMM-renepatopa ¢ yuetom
3afepxek Ha nepeknyeHne mowHuix MOSFET
TpaH3ucTopos (dead-time),

- pexnMbl paboTbl:

- “free running’,

- "single event’,

- "Up/Down Counting;

- "Up/Down Counting” c ABOHHLIM 06HOBNEHMEM
paboyero umnkna,

- peXumbl reHepaunn seixogororo LUIMM-curnana:
- CTaHAAPTHLINA OQHOTAKTHLIA PEMXMM (B TOM uMCne

LIEHTPWMPOBaHHLIN),
+ KOMNNEeMEeHTapHbIA OHOTAKTHBIIA PEXUM,
+ HE3aBMCHMBIE BbIXOAbI.

dsPIC33 "GS" — undpoBbie cUrHanbHbLIe KOHTpONNEpLI

[NA CO30aHNA WHTENIEKTYaNbHBIX CTOYHWKOB NUTaHWA

W BCEBO3MOMHBIX Npeobpasoeateneil MowwHocT1. OcHos-

Hble JOMOMHEHWA Mo OTHOLLEHMIO K cemeicTay “MC™:

+ 4 BLICOKOCKOPOCTHBIX KoMMapartopa (20 He) ana an-
HammuuHoro ynpaenexua WAM, AL, LA,
BhicoKockopocTHou AL 10 6ut
npu 4 Membopkw/c,

LIAM 10 6uT npw 640 KoTcueToB/c,

CneuwanusupoeaHHbie pexums UMM (SMPS):

— CTaHOAPTHBIA OQHOTAKTHLIN PeXMM (NOBBILIAI0-
LWWe, NoHWXaWwmre U nHeepTUpytowwe DC/DC-
npeobpasoBaTeny Manoi MOLWHOCTH),

- PEXKM C HE3aBUCHMBEIMKM Basoi n pabouum um-
KNOM,

— KOMMNEMEHTAPHLIA OAHOTAKTHLINA pexum (no-
BblLAIOWWE, NOHUXKAIOLWE U MHBEPTUPYIOLME
DC/DC-npeo6pa3zoeaTenw cpeqHeil MOWHOCTH),

— ABYXTAKTHbIIA PEXUM (raNbBaHNYECKN Pa3BA3aHHbIE
DC/DC-npeobpasoeateny Ha ocHOBe Tpexobmo-
TOYHOTO TPaHCHOPMATOPa CO CPEHEN TOUKOW),

— MHOTO}a3HbIi pexum (MOLIHLIE MHBEPTOPHI M MC-
TouHKKM becnepeboitHoro nutaHua — UPS),

— peXnM C U3meHawenca dason (mowHbe DC/DC-
npeobpasosareny ¢ oicokum KIJ),

~ peXMUM YNPaBNeHWA CKBAKHOCTBIO B 3aBUCHMOCTI
OT TOKa (KoppeKTop KoadduuMeHTa MOLLHOCTK),

- peKUM YacTOTHOTO YNpaBneHwa ¢ dukcupo-
BaHHbIM BpEMEHEM BLIK/IOYEHHOTO COCTOAHNA
TpaH3ucTopa (NOBBILLAOLIME, NOHWKAIOWNE W WH-
septupytowmne DC/DC-npeobpasosateny Manoin
1 CpefHei MOLHOCTK).

[Mpemmywecrsom Microchip, nomumo rubkoro couetaHna

$YHKUMIA B KOHTPONNEpaX, Bcerga ABNAnack oblmpHas

TeXHUYECKan NoaAepKKa, KoTopan BKMIOYaeT noapob-

Hble ONUCaHWA MOy € NPUMePaMi NPUMEHEHNA,

a TaKKe NporpamMMHbie CTeky M Bubnuotekn Hanbonee

BOCTPE6OBaHHbIX B COBPEMEHHbIX BCTPOEHHBIX CUCTE-

Max KOMMYHWKaLWOHHBIX NPOTOKONOB B CTPOrOM COOT-

BETCTBHW CO CNeLMdUKaLMAMM, aNTOPUTMb YTIPABNEHUA

[ABUratenAMI pasHbix TUMOB, NpeobpasoBaHnA 3HeprK,

obpaboTki ayano u T.4. Bce oHM cBefieHbI Ha CTpaHuLLEe

www.microchip.com/codeexamples, rae npegocraenex

YAOGHBIA NOMCK MO MPUMEHEHMIO 1 CEMENCTBAM KOHTPO-

nepos. Bkyne ¢ obunvem AeMOHCTPaUMOHHBIX HabopoB

Noj pasnuuHble cemeiicTea y nioboro paspaboruvka ectb

BO3MOKHOCTL BHICTPO M 3$deKTMBHO HaYaTL OCBOEHUE

16-6uTHBIX PIC-KOHTPONNEpOB, a AMHCTBO OTNAJOUHBIX

CpefcTe, cpeabl pa3paboTKi, COBMECTMMOCTb MO BbiBO-

Aam 1 0BLMIA KOMMMNATOP MO3BONAT MMEKO MUTPUPOBaTL

MeXy KOHTPONIEPami PasnyHbIX CEMENCTB.

Bonee nogpo6Haa nHbopmauma Ha cailTe wWww.

microchip.com/16bit. ]

[1]— nogpobnee o TexHonormm NanoWatt XLP yuraime e cratee atexvonormm NanoWatt w NanoWatt XLP» nsdopmaymonHoro karanora «Microchip 2010
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32-bUTHbIE KOHTPOJUTEPbI MICROCHIP

PIC32MX 5 XXF512HT-801/PT

Toproeas mapka Microchip ;I_ |
Apxutektypa MIPS M4K

CemeiicTeo

Nopcemeicteo

Tun namatw (Flash)

O6tem namaTk nporpamm (k6anT)

KonnyecTtBo BbI BOOOB

Bua ynakoeku

MpepenbHas yactoTa TakTHpoeaHkuA (MIMy)

TemneparypHbii gHana3oH

KopnycHoe ucnonHenme

CemencTBo 32-paspAAHbIX MUKPOKOHTPONNEPOB
PIC32 — camoe Npou3BoANTENBHOE B NMHENKE KOH-
Tponnepos Microchip. Kontponnepti PIC32 noctpoe-
Hbl Ha agpe MIPS32 M4K (www.mips.com), OCHOBHbIe
XapaKkTEPUCTUKKM KOTOPOro:

32-6utHan RISC Load-Store apxutektypa,

npegentHaa TakTosaa yactota 80 Miu,

1,56 DMIPS/MTu,

256 BanT Kew-namaTh,

Habop 16-BMTHBIX MHCTPYKLMIA (yMeHblueHWe 06b-

ema koga oo 60%),

OTAENbHLIN 6NoK yMHOMeHMA-aeneHna (MDU):

— HE3aBMCMMBbII MTEPALMOHHBIA KOHBeWHep:

- 3anyck 1 MHCTPYKUMEN,

eqWHOE afIPeCHOE MPOCTPAHCTEO,

pasfeneHHble WMHbI AaHHbIX 1 MHCTPYKLWIA:

— OIHOBPEMEHHBII 3aMPOC UHCTPYKUMM U JAHHBIX,

5-CTyneH4aTsIi KOHBeltep:

- MCNONbL30BaHUE Pe3ynbTaTa Npeablayllen uH-
CTpyKLUMK 63 3aepXKU Ha 3aBepLIEHME Onepa-
Luw,

A0po MOXeT paboTaTh € YACTOTON Bbille YACTOTbI

[OCTYNa K NamaTh,

pasfeneHHble YaCTOTHLIE JOMEHbI AApa U nepude-

pum,

6onee nogpobHo o Afpe B CTaTbe «HOBbIe 32-pas-

PAAHble MUMKpokoHTponnepsl Microchip» undopma-

umoHHoro Katanora «Microchip 2010».

- «60» — ¢ MOayNeM NPAMOro JOCTYNa K NamsTh
(DMA) 11 BO3MOMXHOCTLIO TPACCUPOBKM,

Konuuectso BbIBOOB:

- «H» — 64 BuiBOAA,

- «l» — 100 (unu 121) BbIBOOOB,

Buwg ynakoBku:

- «T» — Ha neHTe,

KopnycHoe nenonHeHme:

- «PT» — TQFP-kopnyc ¢ warom 0,4 mMm,

- «PF» —TQFP-kopnyc c warom 0,5 Mm,

- «ML» — QFN-kopnyc,

- «BG» — BGA-kopnyc.
O6wwne xapakTepuCTUKKN 6a30BLIX CEMENCTE MMKPO-
koHTponnepos PIC32MX3/4xx onucaHbl B CTaTbe «HO-
Bble 32-pa3pagHbie MuKpokoHTponnepsbl Microchip»
nHpopmaumonHoro Katanora «Microchip 2010». Hosble
cemeictea PIC32ZMX5/6/7xx nonyunnu cnegyiowwme go-
nonHeHua oTHocutensHo PIC32MX3 /4

8 kananoe DMA,

- o 8 pononHuTenbHbix kKadanos DMA ana CAN,

Ethernet u USE,

- go 130 kbait RAM,

pacwmpeHHas nepudepua:
-6 UART,

-55PI,

-41C

+  [o aByx mogynein CAN:

- nonHoe cooteeTcTene cneyudukaumu CAN 2.0 b,

- 1024 6ydepa ana npuema/nepenaum,

10/100 Ethernet MAC:

- uHtepdeic RMI/MIIl — gna Bbixoaa B ceTs Tpe-
byeTca NoAKIIYEHUE CTAHAAPTHOM MUKPOCXEMbI

- paboTaeT OTAenbHO OT KOHBEWepa AApa,
~ ONTMMW3NMPOBAH MO CKOPOCTY BLINONHEHWUSA:

- 3232 =32-1 TakT, nepoB.

[anee 6yayT paccMOTPeHb! OTAMUMTENLHBIE 0COBEH-
HOCTH PasHbIX CEMENCTB 32-6UTHBIX MUKPOKOHTpPOTI-

nHTepdeiica GU3MYECKOro YPOBHS,
- KaMabli KOHTpONNep cHabweH yHUKanbHbEM MAC-
appecom, 3apervcTpupoBadHbim B IEEE.

- 3232 = 64-2 TaKTa,
-+ 32%32=32/32-12...33 1aKTa,
— YMHOMMUTENb UMEET OTAENbHBIN 64-BUTHBINA aKKy-
MynaTop:
- BO3MOX(HO COXPaHeHUe pe3ynbTara B akKyMyna-
Top unv & POH,
- BbIMONHEHWE ONepaL YMHOMEHWA C HaKonne-
Huem (MAC) 3a 1 TakT,
32 perncrtpa Aapa + AONONHWUTENLHLIN «TEHEBOU»
Habop (ana BLICTPOro KOHTEKCTHOTO NEpeKNoYeHNs
MENAY OCHOBHOW 33la4ei U BLICOKONPHUOPUTETHLI-
MU MpepbIBaHNAMMN),
BbiNoNHeHWe Koga u3 SRAM,
6bicTpas pabota ¢ nopTamu BBofa/BLIBOAA (C YacTo-
TOM TAKTMPOBaHWA),

CemeiicTBa:

- «3» — POAOHAYANBHUKK NMHENKN 32-paspagHbIX
MWUKPOKOHTPONNEPOB, CTaHAAPTHAA MMKPOKOH-
TponnepHaa nepudepua

- «f» — cemeircrao ¢ USB OTG 2.0 Full Speed,

- «5» — cemeincreo ¢ USB OTG 2.0 Full Speed 1 mo-
aynem CAN,

- «6» — cemeincreo ¢ USB OTG 2.0 Full Speed 1 mo-
aynem Ethernet,

- «7» — cemeircteo ¢ USB OTG 2.0 Full Speed, neyma
mogynamu CAN u mogynem Ethernet,

Noacemeinctea:

- «20» — 6e3 DMA (MAN) n Tpaccuposky,

- «40» — ¢ MOgYNeM NPAMOro AOCTYNa K NaMATH
(DMA),

Cnepgyet obpatuTb BHUMaHWe, uto PIC32 coBmecTumbl
no eeieogam ¢ PIC24 n umetot obwme cpepy paspabot-
KM W OTNAfIKY, UTO NO3BOJIAET OCTATOUHO JIErKO OCY-
WwecTBUTL Nepesof npoekTa ¢ PIC24 Ha PIC32 B cny-
Yae HeJoCTaTO4HO NpousBoAMTENLHOCTH 16-61UTHOrO
MWKPOKOHTPON/IEPa ANA BLINOMHEHUA NOCTAB/IEHHOM
3apaum. Takxke Ha PIC32 pacnpocTpaHsetca obwunpHaa
TEXHWUYECKaA nofaepHka co ctopoHbl Microchip n cto-
POHHUX KOMNaHWiA, BKMIOYaoWwan Haubonee BocTpe-
60BaHHbIe NporpammHble 6UGNMOTEKM C NpUMepaMi
NPUMEHEHMS, LENbIE CTEKU MPOTOKONOB, OMepaLnoH-
HBIE CUCTEMBI PEanbHOTO BpeMeHU W T.4. bonbwmkcreo
pecypCcoB NPefoCTaBnATCcA HECNNATHO U AOCTYMHLI
ANA CKaYMBaHWA ¢ caifToB www.microchip.com/PIC32
nwww.microchip.com/codeexamples. O

Komnanua Microchip npegctagnaer 6 HOBbIX MWKDOKOHTPONNEPOB CEMENCTE
PICIZMX5/6/7 ¢ yBenmueHHbIM 0B BHEMOM NAMATK, BLINONHEHHON No HOBOIA TexHonork. Hoole
KOHTPONNEpH MMEloT GoMes HN3KYI0 CTOMMOCTD, MOMWMO 3TOrO, YMeHbLEHO 3HepronoTpetine-
Hue (0,5 mA/MIu), yeenumyeHo Konwdecteo umMknoe nepezamncy (go 20 000 uwknoe) u, cooT-
BETCTBEHHO, yNyuleHa 3mynAuwnA EEPROM. Hoebie PIC32 coemecTiMbl No BHIBOAM C APYTUMIA
MpefcTABUTENAMK CEMEACTE, UTO JAET BO3MOMHOCTL NPOCTOro Nepexoda Npu HeobXoguMocT
i ofibema NPOW3BOAUTENBHOCTH U LIEHDI.

OcHoBHble ocoBeHHoCTI:

6 HoBbix npencTasuTenei PIC32, otnuuarowmecn ofbemom NamMATH M KOPMycami

MeHblwee sHepronoTpetnenme, Boille HagekHocTs Namatk Flash

MpocTaA MUrpaLmMA BHYTPKU cemeicTea

CAN, USB, nocnefoeatensHble NOPTH) ACNONHAIT WMPOKAE BO3MOKHOCTW HOBLIX NPefcTaBmTe-
nei PIC32, wmerowwx 32 kbaim 03Y 1 go 140 kbaiar Flash. OHun GoCTYMHG B NATM TMNAX KOPYCoB:
100-ebiBogHbie TQFP 1212 mm, TQFP 1414 Mm 1 BGA, a Takke 64-sbiBogHble TOFP u QFN.
OBnacTi npuMmeHeHUA Hosbix PIC32:

Ko WA, POS5-Tey BCTP WEB-cey

P

MOCTH W Npeobpast

NPOTOKONOB.
MNpombilNEHHAA 3NEKTPOHMKA.

MegwumrHa.

Cuctembl BesonacHocTH.

ApToMOBUNEHER 3NEKTPOHMKA. CUMHANM3ALIAN, CUETEMbI CTIEMEHINA, MAPLLPYTHLIE KOMILIOTEPbI.
Britoan TexHMKa. Aynuo, MP3, gucnnew, cnopTUBHaA 3NeKTPOHUKA.

MuKpoKOHTpONNEPE! MMEKOT TakToByko yacToTy B0 My, uto noseonaeT paspabe

LieHY KOHEMHOTO W3AEMNA, HE EPTEYA NPV STOM NPOWN3BOANTENBHOCTBIO NN GYHKLMOHANBHOCTbIO.
MpounzeogurentHocTs Agpa MIPS32 M4K — nyuwan B knacce 32-paspAfHbiX MUKpPOKOHTponne-
poe, cocTaenAowan 1,56 DMIPS/MIL, u BcTpoeHHaA KoMMyHMKaumoHHan nepudepna (Ethernet,

DOna pabote ¢ PIC32 goctynHo gea crapToebix Habopa PIC32 Ethernet Starter Kit
(DM320004) u PIC32 USB Starter Kit || (DM320003-2). Takxe ectb plug-in mogyns (MA320003)
anA nnatel Explorer 16 Development Board (DM240001).

— no ccoinke www.microchip.com/pic32

[onc 1aa uu¢..
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® MicCrROCHIP

JOOEKTUBHOE YNPABJIEHNE MUTAHNEM
MOPTATUBHbIXYCTPOUCTB

JHepzonompe6neHue 3/1eKmpoHK020 ycmpoticmea
AsnAemcA eaxHol Xapakmepucmukod, enusrowjed
Ha 8bi6op mozo unu uHozo usdenus. B ocobenrocmu,
3mo akmyansHo dnA NopmamusHeix ycmpoticms,
Komopbie & cusTy céoux maccozabapumHsiX NoKasa-
meneii umerom ocmpeili 3Hepzodeduyum.

B cxeme nto6oro 3neKTpOHHOrO YCTPOMCTBA MMEETCA
6noK NTaHWA: B NpocTeiIeM Clyyae NpeacTasnaio-
WK HaNpAMYIo NOAKNIoYeHHY0 6aTapeiky, 6onee
CNOXHbI — NapameTpuYeckuii ctabunusatop unu,
MMEIoLMiA Hanbonee PaCLUMPEHHBIE XapaKTEPUCTHKY,
WMNYNbCHBIA UCTOYHUK NuTaHuA. OT addekTBHOCTH
paboTel 6noka NUTaHWA 3aBUCKT NoTpebneHwe Bcei
CMCTEMBI.

Microchip Technology Inc., aenaiowminica MupossIm -
[EpPOB B NPOM3BOACTBE CBEPXHU3KOMOTPebnaoLwmMX
MWKPOKOHTpoNnepos no TexHonorun XLP, npegnaraer
paspaboTumMKam WMPOKMIA CNEKTP KOMIOHEHTOB fANA
nocTpoeHna 3GGEKTUBHBIX MUTAIOWMX LENEl 3NeK-
TPOHHBIX YCTPOMCTB.

Bropbim acnekTom 3HEpronuTaHWA NOPTaTUBHOTO
YCTPOWCTBA ABNAETCA 3apAL BCTPOEHHBIX aKKYMYns-
Topoe. Ha coBpemMeHHOM pLiHKe NpeAcTaBNeHbl aKKy-
MY/ATOPHbIe 6aTapeu, NPOM3BOAMMBIE MO PASHBIM TEX-
HonormAmM, Haubonee BOCTPE6OBAHHLIMI U3 KOTOPbIX
asnawtca Ni-MH, Li-lon v Li-Po. [ina ux koppektHoit
paboTbl B UMKNe 3apaaa TpebyeTca cneLnanbHbIi KoH-
Tponnep 3apaaa, KOTopLIN NOAAEPKVUBAET ONTUMANb-
HbIE NMapameTpbl paboTsl, a Takke 3awMwaet batapen
ot paspywenwa. lNocnegHee ocobenHo saxHo ana Li-Po
6aTapei, TaK Kak WX pa3pylueHue B npolecce paboTbl
CONPOBOMIAETCA BO3TOPAHNEM.

B noprdonuno Microchip Takxe ects MMKpocxems! Ana
YNPaBNeHNA 3apAAOM akKyMyNATOPO..

MuKpocxeMbl NCTOYHMKOB NUTAHWA, NPOU3BOAMMbIE
Microchip, MoxHO pasgennTs Ha NMHeWHbIE CTabu-
NW3aTopHbl C HU3KUM NageHnem HanpaxeHua (LDO,
Low DropQut) 1 Ha umnynbcHble cTabunusaTopsl,
KOTOpbLIE, B CBOIO OYepefb, JENATCA Ha WHBEPTOPLI
(boost, buck) 1 cxembl Ha NnepeknioYaeMbIX KOHAEH-
catopax (charge pump).

KoHTponnepb! 3apaga akkyMynaTopa yC/oBHO AensATcs
Ha TPpY NOACEMEICTBA NO KOMMNNEKCHOCTU U Habope
GYHKUMIA,

Paccmotpim nogpobHee XapakTepucTMKA W GyHKLMN
NPEeACTaBNEHHBIX MUKPOCXEM.

JINHEAHBIE CTABMJIU3ATOPDI LDO

OCHOBHLIMW NPEUMYLIECTBAMW NMHENHBIX CTabunn-
3aTopOB ABNAKTCA NPOCTOTa, OTCYTCTBME HABOANMBIX
MOMeX 1 MUHUMYM 3NEMEHTOB.

Haunbonee akTyansHBIMK K NPUMEHEHWIO NMHEWHBIMIA
crabunusaTopami ABNAIOTCA MUKPOCXEMbI CEMENCTB
MCP1703 n MCP1790. OcHoBHbIE NapaMeTphl MUKpPO-
CXeM NpefcTaBneHbl B Tabnuue 1.

MCP1703 npeacrtasnaet 3 ceba NMHENHLIN peryna-
TOP HaNPAKEHUA C HUIKUM NafeHeM HanpAKeHuA
W CO CBEPXHWU3KUM COBCTBEHHBIM TOKOM noTpebne-
HuA. lupokmnit AMana3oH BXoAHOTrO HanpAXeHUA
o1 2,7 no 16 B genatot ero HezameHMMBIM QNA CUCTEM

Tabnuua 1. JluHeiHbie cTabunnzatopbl

MCP1703 MCP1790/MCP1791

BxopHoe HanpaxeHue, B 27...06 6...48
BxopHoe HanpRxeHWe B NPOACMKNTENBHOM pexime, B 16 30
BbixofHoe HanpAkeHwe, B 1,2-15-1,8-2,5-2,8-3,0-3,3-4,0-50 3,0-3,3-50
BoixogHoi Tok, Makc, MA 250 70
CobeTeeHHbIi Tok noTpebnenns, MeA 2 70
Towocs peryuposanus B
[Niwanazon pabounx Temneparyp, °C -40...4+125 —40...+125
3awuTa no TemnepaType +
3aWwmTa No KOPOTKOMY 3aMbIKAHWIO +

C nuTaHneMm oT Habopa wenouHeix 6atapei, 9 B 6ara-
peit, Li-lon akkymynatopoe. MakcuManbHbIiA BEIXOOHON
TOK cTabunusatopa cocraenaet 250 MA, TUNOBOE 3Ha-
YeHWA coBCTBEHHOTO ToKa noTpebneHna — 2 mikA.
BuixogHoe HanpaXeHUAa perynatopa — GpUKcK-
poBaHHOe U BLIbMpaeTca W3 CTaHJapTHOrO paja
1,2-1,5-1,8-2,5-2,8-3,0-3,3-4,0-5,0 B. 3aBoackaa
TOYHOCTb KanubpoBKW HanpaMeHUA COCTaBnaer
3%, nuHelHocTL perynatopa — 0,1%. BuixogHoe
HanpAXeHWe 3aKoAMpoBaHo B 0603HaYeHUN NO3M-
UM — nepBbie ABe Ludpbl nocne geduca, Hanpumep,
MCP1703T-3302E/CB — crabunusatop ¢ BHIXOAHBIM
HanpaxeHuem 3,3 B.

BcTpoeHHbie 3alMTHI OT KOPOTKOTO 3aMbIKaHWA U ne-
perpesa Nno3eonalT NPUMEHATL 3TH MUKPOCXEMBI
B BLICOKOH3AEXKHLIX NpUMeHeHuax. [Ina crabunsHoin
paboTbl MUKpOCXeM TpebyIoTCa TONBKO KEpaMUUecKkne
KoHaeHcaTopbl 0,1 MK®.

MCP1790 n MCP1791 opueHTUpOBaHbI, B NEpPBYI0
ouepeflb, Ha aBToMOBUNLHOE NpuMeHeHne 12/24 B,
TaK KaKk MMelT MaKCMMaNbHO JOMYCTMMOE BXOAHOE
HanpsxeHue 48 B. BoixogHoe HanpaxeHe — 3agaH-
Hble npoussoauTenem 3,0-3,3-5,0 B ¢ TouHocTsio 0,2%
W perynuposaHuem 0,0002%.

MakcmmanbHbIi BoiXogHOW Tok — 70 mA, 3aBuckT
OT AMana3oHOB HaNpaMeHnA U Tna Kopnyca. Ha-
npumep, crabunuzatop MCP1790 B kopnyce SOT-
223-5 moxeT o6ecneunTs B TEUEHWN NPOACIKUTENL-
HOTO BpeMeHM BbIXOAHOM ToK 50 MA Npu HanpsaxeHUn
5 B v BxogHoM HanpaxeHun go 24 B. Momumo 3toro,
MMKpPOCXeMa HOPManbHO paboTaeT M C UMNYNbCaMK
TOKa, nNpesbiwalowmmn 70 MA — cneyvansHas 3a-
WWTHAA LUenb NO3BOMAET UMETL KPaTKOBPEMEHHbIE
NpeBLILEHNA TOKOBOW Harpy3ku, NP1 3TOM HaleXHO
3alUMLLAA OT KOPOTKOTO 3aMbIKaHWA W Neperpesa.
MCP1791 umeeT gONONHWTENLHBIN BXOA paspelleHua
paboThl M BLIBOA FOTOBHOCTM NUTaHWA.

[Ina cxeMm, YyBCTBUTENBHBIX K WYMaM B LEMAX M-
TaHWA, HAaNpUMep, AaTYMKOB ABWMKEHUA Ha OCHOBE
PIR-3nemeHTa, Microchip roToBUT HOBBIN MUKpoOMO-
Tpebnatowmin cTabunn3artop HanpPAXKEHWA C BLICOKMM
ko3¢ duumeHTom nogasneHmna wymos MCP1754,
OcHOBHBIE XapaKTepPUCTUKN HOBOM MUKPOCXEMBI:

+ BxopHoe HanpameHue 3,6...6 B.

+ BbixogHoe HanpaxeHue 1,8...6 B.

+  BoixogHon Tok go 150 mA.

- Toknotpebnenna 55 mxA.

FTAMMA CaukT-NMetepbypr » Ten. 325-51-15

Bicokmin PSRR: 75 ab Ha 1 klu.

+ Pa3pewenwe paboTsl 1 Bbixog Powergood.

Tonbko kepamMudeckue KOHAEHCATopbI B 0bBA3KE.
Kopnyca: SOT-23, SOT-89, SOT-223, TO-92, 2x3 DFN.
PaclumpeHHbIi TeMNepaTypHbIA AManasoH.

NMNYNbCHBIE
MPEOBGPA3OBATENIN HANPAMEHUA
HA MUKPOCXEMAX MICROCHIP

Kak 6bino 3ameueHo eoiwe, Microchip npoussogur
MWKPOCXEMBI [INTA Pa3NMYHbIX MMIYNbCHBIX Npeobpa-
3oBateneit. OHW MMetoT GoNbLINE BO3MOXHOCTH MO pe-
ryNMpoBaHUIo, B TOM YMCne MOryT paboTaTb B pexume
MOBLIWEHNA HaNPAKEHWA, YTO B NPUHUWNE HE BO3-
MOMHO B NMHEMHLIX cTabunusatopax. Obwmumm Hego-
CTaTKaMK MMNYNBCHBIX NpeobpasoBaTenei ABNAITCA
NyNbCaLMi BLIXOAHOTO HaNPAXeHWA 1 Gonblumnil doH
HaBOOVMBIX MOMEX.

Mpeobpazosamenu

Ha nepekoYaemMbiX KOHOeHcamopax
MpumeHeHne NnpeobpazoBaTeneit Ha NepeKNoYaeMbIX
KoHfeHcaTopax (charge pump) obocHoBaHo B Hefo-
pOrux ycTpoWCTBaX C KOMMNAKTHBIMW pasmMepamu. 310
obycnoeneHo Tem, uto Ana paboTsl npeobpasoeare-
nA TpebyeTca TonbKo Napa BHELWHWX KOHAEHCaTOPoB
W HE HYKHbl WHOYKTHBHBIE 3NEMEHTbI, KOTOpbIE CO-
CTaBNALT 3HAUUTENBHYIO YaCTb CTOMMOCTM W 3aHU-
maioT mecto. HepoctaTkom npeobpasoBateneil 3toro
TUNa ABNAETCA HeBbICOKaA 3¢deKTMBHOCTb, NafakolLas,
NpW1 HEKOTOpbIX ycnoeuax, ¢ 90 go 50%.
Mukpocxembl cemeitictea MCP1259 — koHTponnepsbi
charge pump. CemeicTBO NpeacTaBneHo 4 MUKpoCxe-
MaMK C NOXOMEN GYHKLIMOHANBHOCTLIO, OTAMYAIOLMEC
Habopom cepBMCHBIX GYHKLMIA (Tabn. 2).
Mpeobpasosareny Ha ocHose MCP1259 noseonaiot
NonyuWTb BbIXOAHOE HanpaxeHue 3,3 B npw BxogHom

Tabnuua 2. Cemeircteo MCP1259
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Puc. 1. lMpeobpasosamens na MCP1256.

ot 1,8 go 3,6 B. OHn opueHTUpOBaHbI Ha NPUMEHEHUA
B CXeMaX NUTaHUA MUKPOKOHTPONNEPOB Ha OCHOBE
2 wenouHblx, Ni-Cd unu Ni-MH 6atapeit nnu ogHoi
nuTHeBoi batapei.

Jina noewiweHnAa 3ddekTMBHOCTH NpeobpasosaHmna
npumeHsetca 1,5- unu 2-kpatHaa Hakauka. YactoTa
npeobpasosanna dukcuposaHa — 650 kI,
TunuuHana cxema npeobpasoBaTena NpeacTaBneHa
Ha pvc. 1.

Mpeobpazosamenu

Ha UHOYKMUGBHBIX 3/leMeHmax

Hanbonbuwyto 3¢pdeKTUBHOCTE MMEIOT MMNYNLCHbIE
npeobpasoBaTeny ¢ MHAYKTUBHBIMYW 3nemeHTamu. [Ina
NOPTATUBHLIX NPUMEHEHWI Hanbonee MHTEPeCH. No-
soiwaiowne DC/DC-npeobpaszoeatenw, no3sonaowue
MWHMMU3MPOBATb Pa3MEPHl KaK CaMO CXeMbl, TaK
W NePBUYHOTO 3MieMeHTa nutaHua — Batapew. Moaxo-
AALLEN TOMONOMMei ANA Takoro TWNa npeobpasosatens
asnaetca boost-npeobpasosarens.

Cxema boost-npeo6pasoBaHnA NoKasaHa Ha puc. 2.

Vi

Puc. 2. Cxema I 6

MNoppepxaHne 3ajaHHOTO BLIXOOHOTO HaNPAXEHWNA
BO BCEM [IWana3oHe TOKOB Harpy3ku NpoU3BOAMTCA
aflanTUBHBIM YNpPaBReHUeM KIIOYeBbIM 3MEMEHTOM.
B ocHoBHOM, ucnonbayetca LWWHMM, Ho B 30He HM3KMX
BbIXOJHbIX TOKOB LIMPOTHO-MMMYNbCHAA MOAYNALMA
CTaHoBUTCA HeaddekTMBHON. [TosTOMY COBpemMeHHbIe
boost-KkoHTponnepbl UMEIT BO3MOXKHOCTb MEPEKIIo-
yeHma B pexxum UMM npu mansix Harpyskax, KoTopbii
6onee 3pHeKTUBEH B STUX YCNOBUAX.

Microchip npegnaraer KoHTpoONNEpH! NOBLILLIAKLMX
DC/DC-npeobpasosareneit — MCP1624 u MCP1640.
370 NONHOCTBIO MHTEPUPOBaHHbIE KOMNAKTHBIE M-
KpOoCXeMmbl, TpebyioLe TONbKO BHELHIOW WHOYKTWB-
HOCTB.

MCP1624 opMeHTMpPOBaHbI HAa TOKW Harpysku
0o 175 mA, MCP1640 — go 350 mA.

HuzkosonsTHas TexHonorua Microchip, no kotopoit
paspaboTaHbl 3TW Npecbpa3zoBaTeny, NO3BONAT UM
YBEPEHHO 3aNyCKaTbCA Ha HanpaAXeHWax Boilwe 0,65 B,
a pabotats — ennoTb go 0,35 B. BeixogHoe Hanpa-
KeHWe 3alaeTCA BHEWHWM PE3NCTUBHBIM JenuTenem
W MOKET NeaThb B gnanasone 2,0...5,5B.
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MCP1623 paboTaet Tonsko B pexime LLIMM, Ha yacTote
500 K. KorTponnep MCP1624 asTomatiuecky nepeknio-
yaetca B pexkum YUM npm cHUXeHM BLIXOOHOTO TOKa
ANA NoBbiLeHNA 3G GeKTMBHOCTM paboTel KOHBEpTOpA.
AnanoriyHo, mukpocxemb MCP1640 n MCP1640C umetor
$yHKUMIO aBTOMAaTHUECKOTO NepeKnioyeHna, a MCP1640B
1 MCP1640D pa6ortatot Tonbko B pexume LLIMM.

[Mpw s1om, MCP1640 1 MCP1640B otkniowaioT Harpysky
B BbIKNIOYeHHOM pexume, a MCP1640C n MCP1640D
NofJaioT HanpAXeHWe NUTaHUA CO BXOJa Ha BbiXod
(tabn. 3).

Cxema DC/DC-npeobpasosatena Ha ocHose MCP1624
NokKasaHa Ha pwc. 3.

Pacwwupas nuHeitky npeobpasosatenen, KoMnaHma
Microchip rotoBuT K NPOM3BOACTBY MUKPOCXEMY
MCP1642 — Gonee mowHbii adanor MCP 1640,
OcHoBHbIe NapameTpbi:

KNA po 96%, ¢pukcupoBaHHaa yacToTa npeobpaso-

saHua 1 Mly

BxogHoe Hanpsaxenue 0,65...5,5B

BuixogHoe HanpaxeHwe 1,8...55B

MakcumansHbiit Tok 1,6 A

CobcTBEHHBIN TOK NoTpebnenna 15 MKA
+ Tok oTknioueHua meHee 1 MKA

BcTpoeHHaa 3awmTa ot neperpesa ebiwe 150 °C

Kopnyca: MSOP-8, DFN8
WHTepecHoil ocobeHHocTH0 HoBoit MCP1642 asnaer-
CA BO3MOKHOCTb PaboThl C ManbIMU HaN PAMEHNAMM
B Uenw obpaTHOM CBA3W. 3TO NO3BONAET Peanv3oBaTh
NPOCTOIA N0 CXEMOTEXHUKE APANBEP CBEPXAPKMUX CBE-
TOAVIOAOB, NOAKMIOYAA MOLLHLIN CBETOAVO/ HANPAMYIO
Ha BbIXoA MUKpocxemsl. B kauecTse pesucropa HMK-
Hero nneya genutena B OC MOXET BbICTYNATb OTPE3OK
NeYyaTHOro NpoBofAHMKa (puc. 4).
[InA aBTOMOBMNBHBIX NPUMEHEHWIA M APYIVX 3a8aY, rie
TpebyeTca BoicOKOe BXOAHOE HanpaxeHue, Microchip
npegnaraet Hoeyo Mukpocxemy DC/DC-koHTponnepa
MCP16301: npeobpaszosarents pabotaer Ha pUKCMpo-
BaHHOW yacToTe 500 KL M UMEET BXOIHOE HanpsMeHe
no 30 B. MakcumanbHbiin Tok coctaenaet 0,6 A, cob-
cTBeHHOe noTpebnenne 1,5 MA. Mo xapakTepucTikam
W BHELLHM BLIBO[IAM 3Ta MMKPOCXEMa ABNAETCA aHano-
rom LTC1933, LM2734, MP2359/60 u MAX1836/37.
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Tabnuua 4. CeogHbIe XapaKTe pucTUKNA
MHKpocxem 2apaga 1 Aueikn

MCP73811 | MCP73831 | MCP73853
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FERARSH CTOAHHOE HaNPAMEHWE B Pa3NuUYHbIX dasax 3apapa. Ina
I ) | e e O T | paboThl MMKpPOCXeMbl TpebyeTca MUHMMYM BHELIHWX
OKoHuaHue 3apAfa | BHellHee |BHYTPeHHee | BHYTpeHHee KOMMNOHEHTOR (2 KepaMUYeCKUX KOHJEHcaTopa), Tak
Taitmepsi 3apAga | 5 3 i | KaK BCE HEOOXOANMBIE KOMMOHEHTHI MHTEMPUPOBAHLL
CeeToguonb! ~ N N CUNOBOW TPAH3MCTOP, TOKOBLIN CEHCOP, 3alUMTa OT Nne-
CACTOAINA penoniocosku. Bee 1o genaer MCP73811 ugeansHoit
e SOT235 50T23-5, | DFEN-10, ANA NPUMEHEHNIA B NPOCTHIX 3apPAAHLIX YCTPOICTBAX,
DFN-8 QFN-16
B TOM uncne ¢ nutaHuem ot USB, aewwesbix nopratve-
HbIX YCTPOWCTBAX, UrPYLLKaX.
KOHTPONNEPDI Bo3moxHOCTL 3apaaa ry6oko pa3pAxeHHbIX BaTapei,
3APAPA AKKYMYNIATOPA a TaKKe OTK/MIOYEHNA 3apAda Peanv3oBaHo B CTapLIMX

Microchip Technology Inc. npoussogut Tpu nonynap-
HbIX CEMENCTBA MUKPOCXEM KOHTPO//IEPOR 3apaaa
aKKymynaTtopHeix 6atapei: MCP73811, MCP73831
1 MCP73853. OHu npegHa3HaueHb! ANA NPOCToN pea-
nu3aunn 3apaga 1 aveiku Li-lon unm Li-Po akkymyna-
Topa. [lna 3apaga 2 aueek NPUMEHAIOTCA CEMECTBA
MCP73842 w MCP73862.

Xapaktepuctuku u 0cobeHHOCT MUKpOCXeM 3apana
1 AYeiiky NpeacTaBneHs B Tabnuue 4.

Heobxoanmoit dyHKLMOHANBLHOCTLIO, MUHUMANBHBIMA
rabaputammn 1 LUeHoW 06nafaloT KOHTPONEPH CEMEN-
ctea MCP73811. Onu o6ecneunsaloT 3apag oAHON
aueitky Li-lon unu Li-Po 6atapen 3a MMHMMansHO BO3-
MOMHOE Bpems, NOoAAEPKNBARA NOCTOAHHBIN TOK W No-

CEeMeNCTBaX KOHTPONNEpPOB.

BMCP73831 peann3oBaHa BO3MOXHOCTL 3a1aHUA TOKa
npefsapaaa, BCTPOEHbI KOHTPOIb M 3aLLMTa Mo Tem-
nepatype. YkazaHHble BO3MOXHOCTA NO3BONAIOT
MPUMEHNTD 3TO CEMECTBO B CNOMKHBIX KOMIUIEKCHBIX
pa3pafioTKax, B TOM YMCNE CO BCTPOEHHBIMM aKKYMYNA-
TOpaMu, HaNpUMep, KapMaHHble NpUGOPLI, CNOXKHLIE
USB-u3genna, meguUMHCKan TEXHWKE.

Hanbonbwmmn Bo3moxHOCTAMK NO obcnyxuBaHMO
AKKYMYNATOPHLIX BaTapeit 06nagaoT MUKPOCXeMB ce-
mencrea MCP73853. Momumo 0CHOBHBIX yHKLMIA, pea-
NN30BaHHLIX B MNaawnx cemeicteax, MCP73853 umeer
BO3MOKHOCTb NOJKMIOYEHNA BHELIHErO TEMNEpaTyp-
HOrO AaTunKa (BCTPOEHHOTo HENOCPENCTBEHHOTO

3AKA3HbIE UHOUKATOPDI

B 6aTapelo), a TakMe TaliMepbl NPUHYAUTENBHOTO
OTKNIoYeHWA 3apaaa. [Ina curianusaumm Tekyuwero
COCTOAHUA aKKyMYNATOPa eCTb BO3MOMHOCTb NOA-
KnioueHns ceeToguoaos. O6nacTb NpUMeHeHWA 3TUX
KOHTPONNEPOB PacllMPAETCA Ha CNOMHbBIE 3apAgHbIe
YCTPOWCTBA U AOK-CTAHLMMU.

Takme cToUT 06pPaTUTL BHUMaHWE Ha MUKPOCXEMBI 3a-
pAaaa nuTHit-Kene3o-¢pochaTHbIX aKKYMyNATOPOB —
MCP73123 u MCP73223, obcnymeatowme 1- u 2-aueid-
Hble 6atapen. [pyUMep 3aKOHYEHHON CXEMBI 3apAAHOTO
ycrpoiictea ana LiFePO, akkymynatopa nokasaHo
Ha pwc. 5.

Wroro, Microchip Technology Inc. npegnaraer paspa-
6OTUMKY MUKpONoTpebnaowmy, NOPTaTUBHLIX M M1-
HWATIOPHBIX YCTPOWCTE BECh NepeyeHb HeobXoAUMBIX
MWKPOCXEM: MUKPOKOHTPONNEPHI € pa3BUTON Nepude-
pweit u TexHonorvein XLP, nuHeiHble cTabunnsatopbl
NUTaHWA, MUKPOCXeMbl HU3KonoTpebnaowmx DC/DC-
npeobpasoBaTteneil U KOHTPONNEPLI 3aPAAa aKKyMy-
NATOpHbIX 6aTapei.

HononHuTensHy MHPOPMALMIO MO YKa3aHHOW Npo-
AYKUWW, WHCTPYKLUM NO NPUMEHEHWIO, OTNAJOouUHble
CpeacTBa fOCTYMHbI Ha caiiTe www.microchip.com:

» www.microchip.com/battery

+  www.microchip.com/dcdc |

ANbTEpHATMBOW CEPUIAHO BLINYCKAEMBIM PasnuyHbI-
MW NPOM3BOAMTENAMM WHANKATOPAM, CTABLIMM YXKe
CTaHAAPTHLIMK, ABMAETCA MCMNOSB30BAHUE CEMEHTHBIX
 rpadpuueckix KK, M3roToBNEHHLIX No cneuMansHoMy
3aKasy.
[luzaiiH 1 3proHOMMUHOCTL NPOAYKUMK ABNAKTCA
OHUMM W3 BaXHeNLWNX GpaKTOPOB KOHEUHOTO ycrnexa
npoaykTa Ha peiHKe. YcTpoicTeo, obnagatowwee apy-
KECTBEHHBIM MHTEPdECOM, HECOMHEHHO, NPK NPO-
YMX PABHBIX YCNoBMAX ByleT Nnonb3oBaTbcA Honben
nonynapHocTeio. B kauecTse ycTpoiicTea oTobpame-
HUA B Npubopax Bce Yalle NPUMEHAIOTCA PasNiyHble
HUAKOKPUCTANNNYECKUE MOHOXPOMHBIE MHANKATOPHI,
KOTOpbLIe NO TUNY OTo6 paKaeMoil MHGOPMALIMK MOTYT
KnaccuduuMpoBaTsLCA cneayiowum obpazom:
+ CEermeHTHbIe MHAMKaTOpB — B BUAMMON obnactu
PACMONOKEeHbl FPYNMbl CEMUCErMEHTHBIX «BOCH-

MepOoK», CrelUanbHbIX CUMBONOB (MMKTOrpamm)
nnp. (puc. 1, 2). MHbopmauua otobpaxaerca
nyTem BKNWUYEHWA HeOGXOQUMBIX CETMEHTOB
W X rpynn;

+  3HAKOCMHTE3WPYIOLLWE MHAWKATOPbl — B BUAWMON
obnacTi pacnonoxeH Habop 3HaKOMeCT, Kaxaoe
W3 KOTOpbIX NpeAcTaBnAeT coboil MaTpuLy NuK-
ceneii, Kak NpaBuno, pasmepom 7x5. 3HakomecTa
rpYNNUPYIOTCA B CTPOKM, YWcno cTpok 1, 2, 4, B Kawk-
foi cTpoke ot 8 ao 40 3HakomecT. Mndopmauma oto-
6pamaeTca nyTem CUHTE3MPOBaHWA Ha 3HaKoMecTe
andaBUTHO-UNPPOBbLIX U CNeLManbHbIX CUMBONOB,
B HEKOTOPBIX CNIy4YasAX BO3MOMHO oTobpakeHue
NPOCTBIX MUKTOrPamMM;

+ rpadmueckne (MaTpUYHLIE) MHAWKATOPbI — B BU-
Avmoid 06nacT1 pacrnonoxeHa MaTpula NUKCene,
THMOBLIE pasmepbl 122x32, 128x64 u ap. Boamox-

HO oToBpaMKeHMe NPOM3BONLHON MHOOPMaLLMN —
andaeuTHO-UNdPOBONA, CTaTUYeCKoM rpaduyeckon,
aHUMWPOBaHHOM rpadMyuecKkoi.

MKW Takxe BO3MOKHO KnaccupuuMpoBaTsL Mo TNy

KOHCTPYKTMBHOTO MCMONHEHNA:

+ WHOwKatopsl 6e3 gpaitBepa — NpegcTaBnAIOT Co-
6001 ABE CTEKNAHHBIE MNACTVHLI, B 3330D MeXay
KOTOPBIMK (€AMHWLIBI MUKPOH) MOMELIAEeTCa CNoi
MWIKUX KPUCTaN/IOB, @ CBEPXY M CHWU3Y HAKNenBa-
10TCA MNEHKM NONAPU3ATOPOB U CBETOPUILTPOB.
CoeguHeHWe WHOWKATOPa € NeYaTHOW NNaToil
YCTPOWCTBA OCYLIECTBIAETCA MOCPES-CTBOM HECT-
KWX BLIBOOB, TOKOMPOBOAALIEN PE3NHBI MK rMb-
koro wneirda. Tun KW n apaineep suibupaetca
Pa3paboTumKom KOHEYHOTO YCTPOWCTBA, YNPaBnAio-
WK OpaiiBep pacnosaraeTca Ha OCHOBHOW Nnate
YCTPOMCTBa;

FTAMMA Caukt-lMetep6ypr - Ten. 325-51-15 [ I3 |



+ COB-wHOWKaTOpbl — MHAWKATOPLI C APalBEpOM
Ha NeYaTHON MN1aTe, U3TOTOBMNEHHBIE NO TEXHOMOMMN
Chip-on-Board. Ha Hecywyio neuaThyto nnaty ycra-
HaBNMBAETCA ApaiiBep W Bce HeobXoAMMBIe Lienu
YNPaBNeHna MHOAUKATOPOM, COBCTBEHHO Cam MHAW-
KaTop, KOTOPLIN KPEMWUTCA NPY MOMOLLW METANNN-
YECKOW PaMKU-AEPKATENS, 8 CORAUHEHWE C MNAToM
OCYLECTBNAETCA YEPE3 TOKONPOBOJALLYIO PEIUHY.
OnuUKUOHaNLHO TakWe MHOWKATOPL! KOMIIEKTYIOTCA
MOAYNAMM CBETOAMOOHON NOACBETKMA W NPefcTas-
naloT coboil 3aKOHYEHHOE pPeLleHIe CPeCTBa OTO-
6paxeHna nHGopmaLmK;

+  COF-MHAMKaTO pbl — MHAMKATOPHI C TMOKIM Wnei-
dom, nsrotoenenHsie no TexHonoruu Chip-on-Flex.
Ynpaenaiowmia gpaiBep 1 NaccMBHLIE KOMMOHEHTBI
YCTaHOBMEHb! Ha rnbkom wnende. Lneitd coepguna-
€TCA € NeyaTHOWN NNaToN YCTPOWCTBa NOCPed-CTBOM
pasbema Unu Naink;

+ TAB-wHAMKATOPBI — MHAMKATOPLI, M3rOTOBNEH-
Hble no TexHonoruu Tape-Automatic-Bounding,
kak u B cnyyae COF-uHAMKATOpOB, YpaBnaowWwmin
ApaiiBep pacronaraeTca Ha Wwneide, ogHako 3Ta
TEXHONOTHMA NO3BOMAET YCTAHAB/IMBATL Ha Wield
HECKONIbKO KPUCTaNsos (Hanpumep, CTPOKOBbIM
1 cTon6LOBLIA ApaiBepbl, KOHTPONNEP KNABUATYPbI
1 p.), yNaKoBaHHbIE B OfMH KOPMYC, YTO MUHUMMW3W-
PYeT 3aHUMaemyIo NIoLaas;

+  COG-MHAMKATO Pbl — MHAMKATOPbI, M3TOTOBNEHHbIE
no Texnonori Chip-on-Glass. Ynpaenaiowwmii apaiteep
MOHTUPYETCA MOCPECTBOM TOKOMNPOBOAALLEro Kies
Ha CTEKNAHHYI0 NOANOMKY MHAMKaTopa. Mpu 3ToM Mu-
HUMW3MPYETCA NNOLA/b, 33HUMAEMAA MHAMKATOPOM,
a TaKKe CTOMMOCTb 3a CYET UCKIIOYEHNA BHEILHETO
Apaiisepa v wneida.

TexHonornyeckve BO3IMOKHOCTU KOMNaHUM Ampire

NO3BONAT U3rOTOBUTL NGO MHAMKATOP NO TUNY

oTobpaxaemoil MHPOPMALMKM U KOHCTPYKTUBHOMY

ucnonHenuio. OfHaKo Mcnonb3yeman TEXHONOTMA

W3rOTOBNEHUA ABNAETCA OJHUM U3 OCHOBHBIX dak-

TOpPOR, GOPMUPYIOLMX KOHEUHYIO CTOMMOCTb WH-

nukatopa. Hanbonee goporocroawumu aenaiorca

COF- n TAB-mHAMKaTOpbI, NCNONB30BaHWE KOTOPbLIX

NpPEeACTARNAETCA ONPABAAHHBIM B YCTPOMCTBAX, NPo-

W3BOAMMBIX ILLIb OYEHb KPYTIHBIMW CEPUAMK, HANpPK-

Mep, B Mo6unbHLIX TenedgoHax. MprumHa — oveHb

BLICOKAA CTOMMOCTb NOArOTOBKK K NPOW3BOACTBY

nofo6HbIX MHAMKaTopoB. B saBucmocTi ot nenons-

3yeMOoro ynpaensaowWero XocT-MHKPOKOHTponepa

W €10 BO3MOMXHOCTEN (HaNpUMep, HANMUMA B COCTaBe

MUKpOKOHTponnepa apaneepa HKW) pekomeHay-

10TCA K NPUMEHEHMI0 MHANKaTOpbl Bes apaisepa

W MHAWKATOPbI, W3rOTOBNEHHLIE MO TEXHONOTr MU

Chip-on-Glass.

CEFMEHTHBIE NHAWKATOPbI

B enanmoi o6nacTi CEermeHTHBIX MHAMKATOpOB pac-
NONOMKEHbI FPYNNbI CErMEHTOB (Hanpumep, rpynnbl
CEMUCErMEHTHBIX ¢BOCBMEPOK»), CIeLManbHBIX CUM-
BONOB (NMKTOrpammel) 1 np. (puc. 1, 2). Konuuecteo
CErMEHTOB, Kak NPaBKNo, He npeebilwaeT 200-300. B 3a-
BMCUMOCTH OT KONMYECTBA CETMEHTOR M BO3MOMHOCTEN
MWKPOKOHTpONNEpa BLIBUpaeTca OfWH U3 AABYX TUMOB
YNPABNEHWA CErMEHTaMN — CTAaTUUYECKWIA MK MyNb-
THUNNEKCHBIA.

B nepeom cnyuae kaxawi BbIBOA ApaiiBepa (Mnn
BHELWHEro YNpaBnawwWero MUKPOKOHTpONnepa)
ynpasnaeT ogHUM cermeHTom. Takoit TN ynpasne-
HWA Hambonee UenecoobpaseH NpK YNCNE CErMEHTOR
Ao 100-120, unu Korga OCHOBHBIMM TpeboBaHNAMM
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Puce. 1

Puc. 2

K MHAWKATOPY ABAITCA BLICOKAA KOHTPACTHOCTb
W CKOPOCTb Peakuuu BO BCEM AuanasoHe pabounx
Temnepatyp. B cnyuae cratuueckoro ynpaeneHus yron
0630pa 3HAUMTENBHO WKMPE, 8 KOHTPACTHOCTB MPU OT-
PULATENBHBIX TEMMEpPATYPax NPaKTUYECKN HE CHUXa-
etca. TexHONOrvA NPOM3BOACTEA TAKMX MHAMKATOPOB
KomnaHuu Ampire no3BonAeT Jo6UTbCA BpeMeHH
BK/TIOYEHMA-BLIK/TIOUEHNA CETMEHTOB NPU TEMNe-
patype —40 °C, He npeBblwatowero 14-17 cekyna,
Npw 3TOM BPeMA NepPeKIOYEHNA CETMEHTOB NPY TEM-
nepatype -30 °C coctaBnaer yxe 3-4 cekyHfbl.
(DakTNyecKn eJMHCTBEHHBIM HE[JOCTATKOM METOAA
CTAaTUYECKOTO YNPaBAEHUA CETMEHTaMU ABNAeTCA
HeobXxoaMMocTb HanuuMa BoNbWOro YMcna BbIBO-
[IOB WHAWKATOPA, YTO B KOHEYHOM CYETE NPUBOAUT
K €ro YAOPOXAHWIO U CIIOKHOCTH NCMONb30BaHMA.
OpgHWM U3 NyTel peweHna 3Toi Npobnemsl ABNAETCA
NPUMEHEHUE MYNLTUMNEKCHOTO METOAa ynpaene-
HUA cermeHTamm. Ye npu kosdpduumenTe MynsTH-
NNeKcMpoBaHUA 2 KONUYECTBO TpebyembiX BLIBOAOB
WHOMKATOPa YMEeHbLAEeTCa BABOE, NPy Ko3hduum-
eHTe MynbTUnnekcuposaHna 3 — erpoe. Pacnnarta
3a ynobcTBa — ymeHblleHmne yrna 0630pa, ymeHblue-
HUWE KOHTPACTHOCTH, YBENNUYEHINE BPEMEHU NEPEKITIO-
YEHWA CErMEHTOB, 0COBEHHO 3aMETHOE NpPU OTpULa-
TENbHBIX TeMnepartypax. B kauecTse Bbixoga U3 Takou
CNOMHOMN CUTYaLMK, KaK Boibop mexay yaobcreom (a
334acTyI0 ¥ NPUHUMNWANLHON BO3MOKHOCTBIO) UC-
MoMb30BaHWA 1 KAUECTBEHHBIMM XaPaKTEPUCTUKAMM,
NpeanaranTca MHAVKATOPLI, M3rOTOBAEHHDIE MO TEX-
Honoruu Chip-on-Glass. [pumepom Takoro pelweHna
ABNAETCA WWPOKO PAcNpOCTPAHEHHBIN MHAWMKATOD
TIC8148 (puc. 3).

Puc. 3

[paitBep, NPUMEHEHHLINA B 3TOM WHAWKATOPE, UMEeT
nocnegosarentHbli SPl-nopo6HLIA uHTepdeiic ynpas-
NEHWA, 4TO NO3BOSAET MCNONb30BaTL /1A YTIPaBNeHA
[OpailBepoM annapaTHele MoAYNY MMKPOKOHTPpONNEpa.
MHaukatop pabotocnocobeH B gnanasoHe Temnepa-
Typ oT -40 no +75 °C, AMana3oH TemnepaTtyp xpa-
HeHuA oT =50 go +85 °C, yTo No3BONAET NPUMEHATL
€ro B YCTPOMCTBAX NPOMBILUNEHHON aBToMaTHKK. ToK
noTpebneHna MHOMKaTopa He Npesbiwaet 50 MKA

Npu BKIOYEHUI BCEX CErMeHToB. B uncne Bosmox-
HOCTEi MCNOb30BAHHOIO APalBEPa — OTKIIOUEHIE
BCTPOEHHOTO FeHEPATOPa TAKTOBbLIX CUTHANOB, YTO MPH-
BOJMUT K 3HAUMUTENILHOMY CHWKEHWIO noTpebnaemoro
Toka. Tak npu nogaye BHELUHEro TAKTOBOrO CUrHana
50-100Ty Tok noTpebnexua nogobHoro MHAMKaTopa
He npesbiwaeT 1 MkA. AnbTepHAaTMB TakvM XapaKTepu-
CTMKaM Ha PbIHKE NPOCTO HET.

Bo mHorux yctpoicteax TpeboBaHuA K ynpasnaio-
LeMY MUKPOKOHTPONNEPY MAHWMASIBHL, @ CPEACTBA
WHAWKaUWKM Heobxoaumbl (HanpUMep, CYETYNKI
3neKTposHeprum 1 np.). B Takux cnyuaax crpemarca
ucnonb3oearb Haubonee AeleBbI MUKPOKOHTPOS-
Nep, a 3HAUNT, C MUHVUMANLHO HEOBXOAMMBIM Konnye-
CTBOM BbIBOAOB. 3a4acTyio B 3TOM C/lyUae fenaercs
cTaeka Ha wnHy ’C — npw 3apeilcTBoBanuUM Bcero
[IBYX BLIBOJIOB MUKPOKOHTPONNEPa MMEETCA BO3MOM-
HOCTb YNPaBNATL OJHOBPEMEHHO 1 MMKPOCXEMaMM
peansHoro spemeHn (RTC), M BHEWHUMU MUKpPO-
cxemammn namati (EEPROM), n XK-ungukatopom.
B kauecTee npumepa apaitsepa c [2C-uHTepdeitcom
MOMET CyXMTb Mukpocxema PCF8576 npowseopcTtea
NXP. 3toT gpaieep cNpoekTMpOBaH Takum obpasom,
YTO MOMET BbITh YCTAHOBNEH HA CTEKNAHHYIO NOA-
noxky no TexHonoruu COG, uMmeeT B CBOEM cocTaBe
BCTPOEHHBI YMHOMUTENb HANPSKEHWA, Lenn dop-
MWPOBaHWA CMELLEHUA YPOBHEN, BCTPOEHHBIN TaK-
TOBLIN reHepaTop u Ap. [pn ucnonbsoBaHMM 3TOro
ApaiiBepa Ana MHAMKaTopa He TpebyeTca HUKaKuX
[ONOMHUTENLHBIX BHEWIHUX LiENEH, BCe ynpaeneHue
WHOWKATOPOM, BKNIOYaA PEryIMPOBKY KOHTPACTHO-
CTH, ocywecTBnAeTcA no wuxe 12C.

3HAKOCHHTE3UPYHLLHUE
WHOAWKATOPBI

B sugumoir obnactu pacnonoxeH Habop 3HakomecT
B 1,2 unu 4 CTPOKM, B KX AOMN CTPOKe OT 8 0o 24 3Ha-
KOMECT, KaX0e M3 KOTOPbLIX NpeAcTaBnAeT coboil Ma-
TPUMUY NUKCENei, Kak NPaBuno, pasmMepom 7x5. 3tor
THN MHOWKATOPOB Hanbonee pacNpoCTPaHeH Npw NPo-
W3BOACTBE MENKOCEPUIHLIX YCTPOWCTB, TaK Kak nogob-
Hble MHAMKATOPbI, BLINOMHEHHBIE Mo TexHonoriv COB,
NpOU3BOAATCA MHOTMMM NpownasoguTenamui KKK, B Tom
uncne n Ampire, v yKe CTanm CTaHOAPTHBIMM.

Takue ¥K-moaynu npeacraenaioT coboi neyaTHyo
NNaTy ¢ YCTAHOBNEHHLIMK HA HEll ApalBepoM, MHAW-
KaTopoM, paMKOW-AepaTenem ¥ ONUMOHANBHO CBETO-
AVIOOHOW WM MHON NOACBETKOW. YHUBEPCANBHOCTE MO-
Aynei 060paYMBaETCA CPABHWUTENLHO BLICOKOMN LIEHOM,
W, KaK TONbKO YCTPOMCTBO HauUMHAET NPOM3BOAMTLCA
AaMe CPefHMMU CepUAMM, BOSHUKAET 3Ta npbnema.
PeweHreM MOXeT 66T MCNONb30BaHMe 3HAKOCWUHTE-
3UPYIOWMX MHAOWKATOPOB, W3TOTOBMEHHBIX MO TEXHO-
norun COG. B 3Tom cnyyae Ha CTEKNAHHYIO NOANCHKKY
MOHTUpYyeTca Nnbo cTaHAAPTHLIA ApaiBep (ecnu npo-
W3BOAMTENL APANBEpPOB NOCTABNAET TakWe ApanBepbl
Ana ucnons3oeanuA B COG-MHAMKaTOpax), COBMECTH-
MBIl No cucTeme komang ¢ HD44780 nnw KS0066 (na-
pannensHoe 4/8-6uTHoe ynpaenexue), nnbo apaisep
¢ nocneposarencHuiM 2C-nnTepdeiicom, Hanpumep,
PCF2119. Kak 1 6onbliMHCTBO ApaiiBepos Npou3Bog-
cTea NXP, ykasaHHbIN ApaiiBep UMEET B CBOEM COCTaBe
BCE Lienu, HeobxoanMble ANA ynpasBneHna MHAWKATO-
POM, HE HYKAAETCA B HAMPAMEHWN OTPULIATENBHON
NONAPHOCTH W NO3BONAET NMPOrPaMMHO PeryNMpoBaTh
KOHTPacTHOCTb. B KauecTee gONONHWTENLHOW NpK-
ATHON 0COBEHHOCTI MOXHO YNOMAHYTE TO, YTO 3TOT
Apaiteep cnocobeH 3epKanbHO oTobpaxaTs MHopma-
LMIO B FOPU3OHTANBHON M BEPTUKANBHOMN NNOCKOCTAX.




CAmma

Puc. 4

370 NO3BONAET YCTAHABNNBATL MHOMKATOP B KOHEYHOM
YCTPOICTBE ONMTUMANBHO € TOUKMW 3PEHNA KOHCTPYKTUBA.
NXP nocTaenaer Takue ApaiBepbl Kak C KUPUITIMYECKAM
HabopOM CMBONOB 3HAKOreHEPATOPA, TaK U C BO3MOM-
HOCTHIO 3aKa3a cobcTeeHHOro Habopa cMBONOR.

TPAOUYECKHE NHAWKATOPBI

B Buammoit 0bnacTi pacronoseHa MaTpuLa NUKCenei,
ee TMNoBbie pasmeptl 122x32, 128x64 n ap. Boamox-
HO oTo6paxeHWe NPoW3BONLHON MHGOPMaLMKM —
andaBuTHO-UMGPOBON, CTaTMUECKOW rpaduueckon,
aHMMKMpOBaHHOW rpaduueckoi. Ha priHke B accoptu-
MeHTe NpefcTaBneHs rpaduueckune MK-moaynm n ece
OHW JOCTATOYHO AOPOTOCTOALUME, OHAKO NP CEPUA-
HOCTH yike 300-500 WwTyk M3Aennii B MeCAL MOXeT
OKa3aTbCA ONTUMANBHBIM PELIEHWEM UCMONb3OBaHNE
WHOMKaTopa, paspaboTaHHOro No creunanbHbiM TPe-
6oBaHMAM — ByAb To rabapuTHBIE pa3Mephbl, CBETOBaA
CXema, OTNMYHAaA OT TUNOBLIX (puc. 12, 13), Hanuune
B BUAWMON 06NacTV JONONHUTENbHBIX MUKTOrPaMM
MO 3CKM3aM 3aKasumka (puc. 11).

AOMONHUTENbHBIE BO3MOMHOCTH

B cnyuae 3akasa paspaboTku MHAMKaTOpa No MHOWBM-
[OyanbHbIM CKM3aM 3a4acTyio XKenaTensHo (a nopoto
NpoCTo HEO6X0AMMO) MCNONBL30BATL AOMONHUTENBHBIE
BO3MOXHOCTV NPOM3BOACTEA. Takue, HanpUMep, Kak Ha-
HECEHUE LIBETHOTO PUCYHKA Ha BEPXHWN W HUAHUIA
nonapwsaropsi (puc. 4, 5, 6). Uarotoenexne nHgnka-
Topoe HEnpamoyronsHoi GopmMbl — o Cpe3aHHBIMK
YITIaMU1, MHOTOF PAHHOIN GOPMBI, CKPYTIEHHBIMMA YTTaMU
W pae NONHOCTBLIO KpYTNbie MHAWKATOPLI (pyc. 7).

CywwecTByeT BO3MOMHOCTb M3rOTORNEHUA MHOMKATOPa
CCEeBAOLBETHBIMI CETMEHTAMI — HEKOTOPbIE CErMEH-
Thi MOTYT 6bITb OTIIMUHOTO OT OCTaNbHLIX LBeTa. KpaitHe
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Puc.7
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pPeKOMEHOYETCA B 3TOM Cny4ae MCNONb30BaHWe HeraTue- 3““" qu E H “ E

HOro MHAWKaTopa (OCHOBHOM $oH — YepHbIi) ¢ Genoit
noaceeTkon. Ha puc. 8 npeacrasnena dotorpadua no-
A0BHOro MHAMKaTOpa CO CBETOAMOAHON NOACBETKON
6enoro UBETa, Ha pUC. 9 — 3TOT Ke MHAWKATOP, HO C Bbl-
KNIOYeHHON NOACBETKOW (MonapusaTopsl nonynpony-
cKatoulero Tuna). B page cnyyaes MOMET OKa3aTbea Le-
NecoobpasHbIM M3TOTOBNEHWE MHAWKATOPOB € MMBKUM
wneitdom B KayecTee coeguHuTena (puc. 10).

WHavKaTop, M3roTOBNEHHbINA MO cneynanbHoMy
3aKa3y, N03BoNMT 060IT OrpaHUYeHus, Hanarae-
Mble JOCTYNHLIM MOAENbHbLIM pAfoM, 1 ByaeT 06-
nafath ONTUMaNbHLIM COYETaHWEM XapaKTepPUCTHK.
Kpome Toro, Takoii MHAWKATOP NOCNYAWT 3amMeda-
TenbHbIM AM3aiHEPCKUM PELleHneM, NO3BONNT Bbi-
AENNTL €ro U3 PAAa aHaNoros U NPUBNeYb BHUMa-
HWE KNMEHTOB. O

Puc. 11

Puc. 12

Puc. 10

FTAMMA CaukT-NMetepbypr » Ten. 325-51-15

Puc. 13
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MKUAKOKPUCTANNINYECKKE
WHAWKATOPbI KOMITAHUU AMPIRE

TaitBaHbckaa ¢pupma Ampire Co,, LTD. He HyxpaaeTca
B CNeLManbHOM NMPeACcTaBNeHU I, OHa LIMPOKO M3BECT-
Ha 1 BOT yke Bonee 10 neT cneumanmsupyeTca Ha npo-
u3sopcTee MK-HAMKATOPOR, ABNAACH MUPOBLIM Nie-
POM 110 X BBIMYCKY.

CHCTEMA OBO3HAYEHHWA

MpueeneHHas Tabnuua (Tabnuua 1) o6o3HaqueHUin CM-
BOMOB MHAVMKATOPa MO3BONNT BaM NIENKO paclundpoBaTb
noboe obo3HaueHne MHAMKaTOpa Gupmbl Ampire.

TEXHONOTWA NPON3BOACTBA

CraHpapTHoi TexHonorveit npowssoacTea KK-moayneit
MOMHO Ha3BaTb KOHCTPYKLMIO € AECTKUM OCHOBaHWE
MOJy”NA B BUAE NEYATHOM NNATH C pacNasHHOM Ha Hell
m/c koHTponnepa (COB). CneunansHaa meTannnyeckas
PamMKa GUKCUPYET CTEKNO W NPKNMAET TOKONPOBOAA-

WYI0 pe3vHKY K nnate u cTekny. HageHocTb koHTakTa
obecneumBaeTca yNpyruMin CBOMCTBaMM PE3WHLI.
WenonbsoBaHwe coBpeMEHHOI TEXHONMOMMI MOHTAXa
BLICOKOW MNOTHOCTH MO3BONAET YMEHbLWTb NNOWagb,
TONMWMHY 1 BEC MOOYNE.

TexHonorua COF (Chip-on-Flex). MoHTa# MUKpoKom-
MOHEHTOB Ha MMBKYIO NeyaTHYIo NNaTy, BLINONHEHHYIO
B BUAe Kabena (flex), YTo 3HAUNTENLHO YMEHBILAET ra-
6apuTHbIE pasMepbl MHAWKaTOpa.

Texvonorua COB (Chip-on-Board). MoHTax 3nemeHTOB
Ha neyatHyio nnary. Mogynb Bkniouaet B ceba Heno-
CpencTBEHHO CTEKNO, MHTEPdEIC N NeYaTHyIO NnaTy
€ KOHTPOJIEPOM.

Texxonorua COG (Chip-on-Glass). MoHTam MUKpocxe-
Mbl ApaiiBEpa NPAMO Ha CTEKNO MHAWKaTopa. BeiBoab!
WHTEpdelica CBA3N BLINOMHAIOTCA B BUOE METANINYE-
CKMX KOHTaKTOB.

Tabnuua 1. Cuctema o6o3HaueHnii uHAUKaTopoB ¢pupmel Ampire

1 A: ABGy ypa KE

AMPIRE

G: rpadmueckuit, C: cumeonbHbii, T: TAB,

F: COF, O: COG, R: COLOR, M: TFT, E OLED

Tian mogyna

Konwuecteo Touek B cTpoke: 122, 128, 240, ...
Konwyecteo cumeonos e crpoke: 08, 16, 20, 24, 40

Tpadmueckmii

CumBonbHLIR

Konwuecteo Touek B cronbue: 32, 64, 128, 240,...

Tpadmueckmii

Konwuyecteo ctpok: 1,2, 4, ...

CUMBONLHBIR

5 Mogens A, B, C, ..., Z (raBapuTHbil pasmep, pasbem)

N:TN

Y: STN xento-3eneHslil 0TTEHOK

G: 5TN cepobiit

6 S: STN HeraTHBHbIit

Texxonorua MKW

F: FSTN uepHo-benbiii ocobokoHTpacTHbIR.

C: COLOR 5TN

T-TFTLCD

A: Reflective (Ha otpamenue) 6:00 uacos

B: Reflective (Ha oTpamenme) 12:00 vacos

I:Transflective (

p /npoceer) 6:00 vacos

X Transflective (otp

/npoceeT) 12:00 vacos

7 M: Transmissive (npoceet) 6:00 vacos
N: Transmissive (npoceer) 12:00 yacos

CeeToBaA cxema
wyron obsopa

T: Negative (HeratueHoe) 6:00 vacos

U: Negative (HeraTuexoe) 12:00 vacos

V:Negative (HerateHoe) 3:00 vaca

— bea nogceetkn

L: CeeTopnonHan 5 B

O CeeToguopHan 12 B

8 P: CeeToguopHan 24 B

Tun nogceeTkn

 CeetopmonHan Gokosan

E:<EL» a/rony

C: «CCFL» namna ¢ XonogHeIM katogom Genan

— bes nogeeetkm, A — opaxmessiil, B — romyboit

9 G — 3enenbiit, R — kpachbi, ¥ — mento-3enensit, W — Benbid,

D — neyxuBeTHbIR (#enTo-3eneHbii w kpacHoii), T-RGB

Ueet nopceeTkn

10 | 00-ZZ Homep mognduKaLmm y NponssoguTena.

— HopmansHbiit 0...+50 °C
H: Pacwupentbiin —20...4+70 °C

TemnepaTypHbIi
AnanasoH

Black — uepHan, «_» — Be3 okpacku.

LigeT pamkn

e-mail: sale@gamma.spb.ru « www.gamma.spb.ru

TEMNEPATYPHbIN
AWANA30H

Ocoboe BHUMaHKe npu Buibope MK-moayna Heobxo-
[MMO YIENWUTb TEMNEpaTypPHOMY AWanasoHy paboTsl
wHankaTopa. BonbwnHcTBO Mogenei Ampire umetoT
onuuio BLIBopa pacliMpeHHOro AnanasoHa pabounx
Temnepatyp. B kaxaom mogyne ects exon Vo yctaHoBKM
HaMNpAXeHWA CMELLEHUA 1A NONYYEHNA MaKCUMANbHO-
ro KoHTpacTa. MamMeHeHWe KOHTpaCTa B pacluMpeHHOM
[ManasoHe TEMNEPATYP HAMHOIO 3HAUMTENBHEE, YeM
B 06b1uHOM. [lnA peryNMpoBKn KOHTpacTa BBOANTCA
CrieynanbHbIi NOTEHLMOMETP, PerynnpyIowni Hanps-
eHue Ha exofe Vo, unu crneumranbHas TEPMOKOMIEH-
cvpylowas uenb. [JoCTaTouHo To/bKO OQHOrO MCTOYHM-
Ka nuTaHua +5 B ana pabots mogyna.

TAN NOACBETKH
XKKN-MOLYNEH

LED — ceetognogHan nogceetka. Hanbonee vacto
WCNONb3yeTcA B CUMBOSBHBLIX MHAMKaTopax. He Tpe-
6yeT NONONHWNTENBHOTO MCTOYHWKA MATAHWA, AONTO-
BeyHa. PaboTaet npu oTpuUaTentbHLIX TemMnepaTypax
o HanpaXeHwto NuTaHua ot 2 B go 24 B. BuinonHaetca
B [ABYX KOHCTPYKTUBHBIX NCMONHEHNAX:
- bokoBaa cBeTognoaHas NoACBETKAa — COCTOMT
13 HECKOMNbKMX PANOE CBETOANOOOB PANOM C Kpaem
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Ta6nnua 2. 3HaKocHHTe3NpYOLWe MHANKATOPbI

Mopens labapnTel, | Pasmep Buaumon Tun KKW-nanenu MuTanue

| Dopmar skpaHa Twn koHTponnepa Mopceetra

VHOMKaTopa MM obnacru STN gray STN yellow 3B 5B

KS0066U wnu aHanor

T T I S O N B 7 AR
e | tea | mass | ek2 e o4 s OWTEDR
T N S 2 S O S N B 7 L
CaeE | ea | men | %at |4 st lOWEDR
N L T S O S N B B T L Ty
Caam | me | we | wes2 4 e W
o | e | wems | s |+ .+ 4 omeew R
T I T L S O S N O 72

ACA04A 40x4 190x54 147x29,5 + + + + KS0066U nnu ananor LED/EL

Tpaduueckne ungukatopsl (texnonorua COB)

Mopgene Qopmar labapnTel, Pasmep Bugmumoin Tin XKW-nanenn Mutanne Tun Tun

MHAMKaTOpa 3KpaHa 2] obnacTi, mm STN FSTN 5B 3B ApaiiBepa KOHTponnepa

R R N B R O =TS -
S ma | weos | w1 | e+ 4 - - | soowo | owmom |
Cwmsc | me | o | ew e 4 - o owmeon
R R A T S A O N S - S
R T R R B N R N S - S
T R S B B = T 1 Ve
Cramose | woo | woss | e | o+ 4 - - soos | wmcn
R T R S S S R B~ S T T S

AG240128G | 240x128 144x104 14x64 - Ig:;g T6063C LED/WITE LED/EL/CCFL

ol | a0 | wawy | me |+ o - om  soosm | iowmwmc

LC79430D
wme | wm 8 owe | muw

AG640480C 640x480 158x118 - + + - - - CCFL

Moaceetka

Tpaduueckne ungukartopsl (texvonorua COG)

i Qopmar Pasmep suammoit s NuraHue, Konrpon- Mopg-
MHAMKa- P Fa6apuTbl, MM P8 HKW- " | Dpaisep P H_
3KpaHa obnactu, mm B nep cBETKA

Topa naHenu

AO06464A = 64x64 | 204x56,95 164x164 FSTN S5D1815

TAMMA




[padnueckne nHankatopsl (TexHonorua TAB)

Pasmep

Mopens | Qopmat | TaBapursi, _ : KoxTpon- Touch
BMANMON ApaiBep

WHAMKaTOpa R nep panel

AT12864M | 128x64 | 659x666 | 600x390 |STNNeg.| 33 |SED1565T04 - - -

| ATI28128H | 128x128 | 369x5665 | 305x320 | FSTN 28 | HD667505 & [ - -

AT13265B | 132x65 | 64,0x504 & 500x283 | FSTN 33 - SED1565T04 - EL

|msn1aun 160x160 | 69%695 | 601x60 | FSTN | 533 | NT77O1 5EDI335FOB| 4 EL |

AT160160E | 160x160 | 702x895 | 620%625 | FSTN | 5/33 NT7701 - + EL
NT7701

AT160240B | 160x240 | 70x005 | 589x778 | FSIN 33 e & i EL
LH1560F3

AT240160B | 240x160 | 746x549 | 676x475 | FSTN | 5/33 SED1335FOB = + EL
LH1562F4
NT7701

AT240160D | 240x160 | 838x541 = 616x425 | FSIN | 533 | oo = & EL
HD66137

AT240320 | 240x320 | 725x918 | 620x818 | FSIN | 533 | gl - + EL
HD66131

AT320240Q1 | 3206240 | 922x730 | 818x620 | FSIN | 533 | ol | SEDISBSFOB |+ EL
HD66137

AT320240Q2 | 320x240 | 952x730 | 818x620 | FSIN | 533 | ofo | SEDIS3SFOB |+ LED
HD66137

AT320240Q3 | 320x240 | 922x730 | 818x620 | FSIN | 533 | ol | SEDISBSFOB |+ LED

ATAB0320A | 480x320 | 156x949 | 1192x808 |FSTN/STN| 33 + - - LED

AT640240A | 640x240 | 1706x1215 | 158,0x620 | FSTN 33 Ex B = &

CTekna, CneynanbHoro CBETOBOda U CBETOPaccenBa-
tena. Umeet manyio TonwmHy. OTnmyaeTca manbim
notpebneHnem 1 CBETOOTAAUEN.

(QpoHTanbHan CBETOANOaHAA NOACBETKA — COCTO-
WT N3 HECKOMNbKWX PALOB CBETOOWOOOB, HENoCpen-
CTBEHHO HaNpaBNEeHHbIX Ha CTEKNO cHMay. Mmeer
TOMIWMWHY 5 MM W OTNIMYAETCA MHTEHCUBHBIM CBETO-
BbIM MOTOKOM.

EL — anekTponioMMHecUeHTHaa noaceeTka. Bui-
MONHAETCA B BUE TOHKOW MNACTUHBI C ABYMA Bbl-
BOOAMM AR NOAKNIYEHNA NEePEMEHHONO MUTAHWA
100-150 B. OtnnuaeTca manbimm rabapuramm, BECOM,
OTHOCWTENBHO HU3KUM NOTpebneHWeM NPy CUNb-
Hol ceeTooTaaue (20-50 ka/m2). Moxet pabotats

CBEYEHWA CBETNO-3eNeHbii UK Genblit, Cpok cny-

661 2000-5000 Yacoe HenpepLIBHOW paboTsl.
CCFL — namna c xonogHbIM Katogom. HMcnonbayetca
B KauyecTBe NOACBETKMN rpadmyecknx MHOUKATOPOB
HonbLumx pasmepos. OTMUaeTCa BLICOKOI CBETOOTAAYEN
(40200 ka/m2) npu cpoke cny6b1 10 000-20 000 yacos
1 paboueit Temnepartypon 0...+50 °C. B 10 e pema
HEKOTOPbIE MOLENV rPad UecKiX MHAMKATOPOB MMEIOT
ONUMIO CBOEro BCTPOEHHOTO NUTaHmA 1 TpebyioT nepe-
MEHHOTO HanpAXeHWa ¢ amnauTygoi go 1000 B.Mpo-
cTa B o6cnyxmnBaHK. PexomeHayeTca ana npuMeHeH1a
B Npubopax NOCTOAHHOTO NOMNbL30BaHMA (Kapanorpadax,
CNeKTpoaHaNM3aTopax, MOHUTOpax HabniodeHWA U T. A.).
Ina nutanna EL n CCFL noaceeTkm wHAvKaTopa B CTa-

obpasosatenu (wHeepTophl). Ecnm B npubope ectb Ha-
npaxeHre nutaina 12 B, To ¢ Toukn spenna KM nyuwe
NPVUMEHATL MHBEPTOP C BXOAHLIM HanpsaxeHrem 12 B
nutannAa EL noaceetku. B 3tom cnyuae Het Heobxoanmo-
CTH UCMONB30BaTH BHEWHWIA wHBepTOp. bonbwmHeTBo
rpadyuyecKnx MoOaynei MMeeT CNeLUanbHyI onuuo
BCTPOEHHOIO MHBEPTEPA.

Yroji0630PA

Ecnu npubop neuT ropusoHTanbHo Ha cTone (Ha-
NpUMep, KaK KanbKynATop), To Ha MHAWKaTOP CMOTPAT
«CHU3Y». [lpyriMn cnoBamm, HUXHUIA KPail MHAMKaTopa
HaxoauTca Bnuke K rnasam, Yem BepxHuiA, Takoe pac-
nonoxeHue npubopa TpebyeT MHAWKATOPa C MapPKM-
poekoi 6:00 (wectb yacos). Ecnu npubop cTouT Ha cTo-
ne W MIHOWKaTop Ha nepefHeil NaHenu pacrnonoxeH
nepneHauKyNAPHO NNOCKOCTU CTONA, TO Ha MHOWKaTop
CMOTPAT «cBepXy». To eCTb BepXHWIA Kpail MHAWKaTOpa
6nnKe K rnasam, Yem HUKHWIAL B 3Tom cnyuae pekomeH-
AYIOT MCTONB30BATL MHAMKATOPLI C MapKupoBKoi 12:00
(nBeHaguaTs Yacos).

B3AWMO3AMEHAEMOCTD
3HAKOCWHTE3UPYHOLLLUX
WHOAWKATOPOB

BaaumosameHAEMOCTb 3HAKOCUHTE3NPYIOLMX WH-
AvkaTopos GupmMbl Ampire ¢ npoayKUKWen Apyrux
npoussoguTenei obecneyeHa Takke NporpammHoOi
COBMECTUMOCTLIO Ha YPOBHE CUCTEM KOMaHJ W Ta-
6nuubl 3HaKoreHepatopa. Bee 3HakocunTesMpyoWMe
MK-mHauKaTopbl Ampire NOCTPOEHBI HA OCHOBE KOH-
Tponnepa ¢upmbl Samsung (KSO0066) unn Ha nsgenvn
GUPMBI, aHANOTMYHOM MO CUCTEME KOMAHA W CUTHa-
nam.

Takum o6pasom, MHAMKaTOpbl AmMpire MOryT 3aMEHATb

NpoayKLyio APYTUX GYUPM yiKe B 3anylLeHHbIX NpoeKTax
6e3 M3sMeHeHUA NporpammHoro obecneyeHus.

NEPEYEHb MOAENEA HHAUKATOPOB

[MonHbiit NnepeveHb Mogenei MHOWKATOPOB, UX OCO-
6EHHOCTI M KOHCTPYKTWBHbIE pasMepbl MPUBEAeHbI

fpW OTPULATENbHBIX TemnepaTypax. OBbIUHO CBET  UMOHapHbLIX NpuEopax WCMonbayloT CTaHgapTHbie Npe- B Tabnuue 2. |
TFT-UHOUKATOPbI AMPIRE
TFTLCD (Thin Film Transistor Liquid Crystal Display) —  O6nacTb npumeHenua TFT-mHankatopos: TFT-U H.U,“ KATOPbI AMPIRE
MUAKOKPUCTANNMYECKe ancnnen (MHANKaTopk) POS-cuctemsl. CBCTPOEHHBIMH

Ha TOHKOMEHOYHbIX TPaH3UCTOPaXx.
B naHHOM TUne aMcrnees MCNoNb3yeTcA aKTUBHAA Ma-
TpWLa, ynpaenaemasn TOHKOMNEHOUHbIMU TPaH3UCTo-
pamn. AKTMBHaA MaTpyLa XapakTepu3yeTca Manbim
BPEMEHEM 3a1epKKU, YTO NO3BONAET NPOELMPOBaTL
W3MeHeHWe n306pakeHUA NPaKTUIECKU B peanbHoM
BPEMEHMU, C XOPOLWNM Ko3ddULMEHTOM KOHTPacTHO-
cti. bnaropapa Takum xapakTepucTUKam, BOCNPOU3-
BefjeHWe BUAEOCUTHANOB NPOUCXOAUT C HebonbLUoi
notepeil KauecTBa. AKTUBHbIE MATPULIbI TAKXKE XapakK-
Tepu3yTca GONbLUEH APKOCTbIO, HACLILEHHOCTbIO
W YETKOCTbIO NpoeLupyemoro 3obpameHns, a Takxe
LIMPOKWM CMEKTPOM LBETOBO I raMMbl.
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MegnuumrHckoe obopyaoeaHue.

BaHkoeckoe o6opynoeaHue (nnaTexHbie TEpMUHa-
Nbl, AETEKTOPBI BAMIOT).

MoxapHo-oxpaHHoe o6opynoBaHue (JOMOGOHH,
cHcTeMbl BUaeoHabniogeHna).

W3meputensHoe o6opyaosaHme.

HaewraumoHHoe o6opyaosaHue.

TFT HHOWKATOPbBI AMPIRE

CRGB- U LVDS-MHTEPOENCAMM

B tabnuue 1 npeacraened mogensHulid pag TFT-
WHAMKaTopoB KomnaHun Ampire ¢ RGB- u LVDS-
WHTepdeincam.

e-mail: sale@gamma.spb.ru -« www.gamma.spb.ru

TPAOUYECKUMWA KOHTPONINEPAMW

(8 BIT PARALLEL, SPI INTERFACE)
Komnanua Ampire Takxe npounszsogut TFT-
WHAMKaTopLl € AnaroHanamu ot 1,8 go 7 gonmos
CO BCTPOEHHBbIMU rpadMyueckuMmn KOHTponnepamm
ynpaBneHua, KOTOpLIE NO3BONAT ynpaenats TFT-
WHAMKaTopamu no 8/9/16/18 6utHomy napannens-
Homy uHTepdeincy unu SPl-untepdeiicy. OnunoHans-
Ho TFT-naHenu MoryT NocTaBNATLCA € Ta4-CKPUHOM
W Tau-CKpUH KoHTponnepoM. [paduueckne KoH-
TpONNep.l, ycTaHOBNEHHbIe Ha AaHHbIX TFT, noa-

AepxuBatoTca rpaduueckoin 61uNMOTEKOI KOMNaHUM
Microchip (rabn. 2). O




LA

AMPIRE
Ta6nuua 1. Mogenshbiii pag TFT-ungukatopoe ¢ RGB- n LVDS-nHTepdeiticamn
Mopene JnaroHanb Pazpewenne Hiﬁ::‘ KoHTpactHoCTB raﬁ:‘p:ru, Pa:n;:.p;:?::on Wnrepdeiic Noaceerka Te“:::::;:a’ «c

AM-240320MDTNQW-00H 28" 240320 50 | 250 66,8%50,2 57,6x43.2 18bit RGB | Led/White -10...4+60
AM-320240L0TNQW-01H 35" | 320x240 20 | 300 778x660 | 7008x5256 | 18bit RGB | Led/White -20..470
AM-320240LATNQW-01H 35" 320240 500 300 77,8%66,0 70,08x52,56 18bit RGB | Led/White -20...470
AM-320240LBTNQW-00H 35" | 320x240 20 | 300 778x660 | 7008x5256 | 18bit RGB | Led/White -20...+70
AM-480272DTMQW-00H 40" 480x272 400 | 350 98,3%62,6 87,84x49,776 24bit RGB |  Led/White -30...470
AM-480272H3TMQW-00H 43" | 480x272 250 | 250 1055x672 |  9870x5750 | 24bit RGB | Led/White -20...+70
AM-800480LTMQW-00H 50" 800480 450 250 1190x1350 | 11060x67,40 | 24bit RGB | Led/White -20...470
AM-640480,TMQW-00H 56" | 640x480 330 | 500 1265x100 | 112896x8467 | 18bit RGB | Led/White -20..470
AM-320240NTMQW-30H-A(R) 57" 320240 350 500 131,0x102,2 115,2x86,4 18bit RGB | Led/White -20...470
AM-320240N1TMQW-30H-B(R) 577 | 320x240 50 | 350 1670x1080 | 1152x864 | 18bit RGB | Led/White -20...+70
AM-320240N6TMQW-00H 57" 320240 30 | 350 126x1018 115,2x86,4 18bit RGB | Led/White -20...470
AM-640480G2TNQW-02H 57" | 640x480 250 | 250 1270x9843 | 1152x864 | 18bit RGB | Led/White -20...+70
AM-640480G2TNQW-AOH 57" 640480 500 250 127,0x9843 1152864 LvDS Led/White -20...470
AM-800480TTMQW-00H 62° | 800x480 400 | 600 1552x882 | 13752x7723 | 18bitRGB | Led/White -20..470
AM-8004B0E2TMQW-O1H 70" 800480 50 | 250 1650x104,0 152,4x91,44 18bit RGB | Led/White -20...470
AM-8D0480E3TMQW-01H 70" | 800x480 50 | 250 1650x1040 | 1524x9144 | 18bit RGB | Led/White -10...460
AM-800480E4TMQW-00H 70" 800480 50 | 250 165,0x104,0 1524x91,44 18bit RGB | Led/White -10...4+60
AM-800480E4TMQW-02H 70" | 800x480 a0 | 250 1650x1040 | 1524x9144 | 18bit RGB | Led/White ~10...+60
AM-800480STMQW-00 70" 800480 350 400 165,0x104,0 152,4x91,44 18bit RGB | Led/White -20...470
AM-800480STMQW-AQ 70" | 800x480 350 | 400 165010444 | 1524x9144 | VDS Led/White -20...+70
AM-800480STMQW-BO 70" 800480 350 400 165,0x10444 | 152,4x91,44 18bit RGB | Led/White -20...470
AM-800480STMQW-ATH 70" | 800x480 330 | 400 165010444 | 1524x9144 | VDS Led/White -20...+70
AM-800600J1 TMQW-BOH 70" 800600 500 250 1555x121,5 141,6x1062 18bit RGB | Led/White -10...4+60
AM-800480KTMQW-00H 8" | 800x480 250 | 500 1928x1169 | 17664x9936 | 24bit RGB | Led/White -20..470
AM-800600GTMQW-00H 8" 800600 30 | 400 183,0x141,0 162,0x1215 18bit RGB | Led/White -20...470
AM-800600GTMQW-04H 8" | 800x600 30 | 400 1830x1410 | 1620x1215 | 18bit RGB | Led/White -20...+70
AM-1024600BTMQW-00H 10" 1024600 50 | 500 2350x1458 | 22042x129,15 LvDS Led/White -20...470
AM-800600LTNQW-BOH 104" | 800x600 a0 | 300 23601769 | 2150x1584 | 18bit RGB | Led/White -20...+70
AM-800600LTNQW-DOH 104" 800600 300 | 400 2360x1769 | 211,2x1584 LvDS Led/White -20...470
AM-1024768DTMCW-00 127 | 1024x768 20 | 200 2610x1990 | 24576x18432 |  LWDS CarL 0...450
AM-1024768ETMCW-00 12" 1024x768 180 | 450 2700x1990 | 24576x18432 | DS | CCRL ~0...450

Tabnuua 2. Mogenshbiii pag TFT ungnkaTopoB co BCTpoeHHbIMI rpaduuecknmu kKoHTponnepamu (8 bit parallel, SPI interface)

Mopens [AwaroHans Paspewenne “';:‘::r:' KoHTpactHocTs raﬁ:::;im, Pa:x.p;:?::on Whrepdeiic NopceeTka Tem:::::;:.’ o
AM128160H8TNQW-00H 18" 128x160 150 200:1 34,0458 28,416x35,52 8 bit Led/White -20...+70
AM176220CTMQW-00H & | 176x220 200 200:1 36,38x48,95 31,68x39,6 8/16 bit Led/White | -10...+60
AM176220JTNQW-00H 2" 176x220 150 200:1 36,38x48,95 31,68x39,6 8/9/16/18 bit Led/White -10...+60
AM240320JTNQW-00H-A 225 | 240x320 200 2001 56,9%52,8 33,48x44,64 8/16/18 bit Led/White | -20...+60
AM2430320LBTNQW-00H 24" 240%320 200 25011 43,6x85,5 36,72x48,96 8/16/18 bit Led/White -20...+60
AM2430320LDTNQW-00H 24" | 240x320 220 2001 43,6x615 36,72x48,9 8/9/16/18, SPI Led/White | -10...470
AM2430320LDTNQW-TOOH 24" 240%320 220 200:1 43,6x61,5 36,72x48,96 8/9/16/18, 5P Led/White -10...470
AM2430320METNQW-00H 28" ] 240%320 250 300:1 50,2x69.2 432x57,6 8/9/16/18, 5P Led/White | -10...470
AM2430320METNCGW-TOOH 28" 240%320 250 300:1 50,2x69.2 43,2x57,6 8/9/16/18, 5P Led/White -10...470
AM240400ATNQW-TOOH 28" ] 240x400 230 400:1 43,22x74.8 36,72x61,2 8/9/16/18 bit Led/White ] -20...470
AM240320M7TMOW-TOOH 283" 240%320 200 25011 50,2x98,5 43,2x57,6 8/9/16/18 bit Led/White -10...+60
AM240320D4TNQW-00H g ] 240%320 160 160:1 55,64x77,3 48,6x64,8 8/9/16/18 bit Led/White ] -10...+60
AM240320D4TNQW-TOOH 32" 240%320 160 160:1 55642773 48,6x64,8 8/9/16/18 bit Led/White -10...+60
AM320240L8TNQW-B3H el ] 320x240 300 300:1 77,8x64,5 70,08x52,56 8/9/16/18 bit Led/White | -20...470
AM320240LETNQW-TB4H 35" 320x240 350 300:1 77,8x64,5 70,08x52,56 8/9/16/18 bit Led/White | -20...470
AM320240LCTMQW-00H e | 320x240 280 300:1 77.8x64,5 70,08x52,56 8/9/16/18, 5P Led/White | -20...470
AM320240LCTMQW-TOOH 35" 320x240 224 300:1 77.8x64,5 70,08x52,56 8/9/16/18, 5P Led/White -20...470
AMA480272D1TMQW-W2H 4" | 480x272 300 35011 98,3x62,6 87,84%49,776 8/9/16/18 bit Led/White | -20...470
AMA480272D1TMQW-TW3H 4" 480x272 240 35011 98,3x62,6 87,84%49,776 8/9/16/18 bit Led/White -20...+70
AM480272C3TMQW-WOOH 43" | 480x272 300 25001 105,5%67,2 95,04x53,856 8/9/16/18 bit Led/White | -20...470
AM480272CGTMQW-TWTH 43" 480x272 240 25011 1055x67,2 95,04%53,856 8/9/16/18 bit Led/White | -20...470
AM480272H3TMQW-W1H 43" | 480x272 500 250:1 105,5%67,2 95,04x53,856 8/9/16/18 bit Led/White | -20...470
AMA80272H3TMQW-TW1H 43" 480x272 400 250:1 1055x67,2 95,04%53,856 8/9/16/18 bit Led/White | -20...+70

AMB00480LTMQW-WOH & | 800x480 470 250:1 1185771 108x64,8 8/9/16/18 bit Led/White | -20...470
AMB004BOLTMQW-TWOH 5" 800x480 470 25011 1185771 108x64,8 8/9/16/18 bit Led/White | -20...470

AMB40480JTMQW-WOH 56" | 640x480 200 500:1 126,5%100 112,89x84,67 8/9/16/18 bit Led/White | -20...+70
AM320240NTMQW-WOH 57" 320x240 500 3501 131x102,2 115,2x86,4 8/9/16/18 bit Led/White | -20...+70
AM320240NTMQW-TW4H Lo | 320x240 500 3501 131x102,2 115,2x86,4 8/9/16/18 bit Led/White | -20...470
AM320240N1 TMQW-WOH 57" 320%x240 500 3501 131x102,2 115,2x86,4 8/9/16/18 bit Led/White -20...470

AM320240N1TMQW-TWSH Lo ] 320x240 400 3501 131x102,2 115,2x86,4 8/9/16/18 bit Led/White | -20...+70
AM320240NSTNQW-W1TH 57" 320x240 800 3501 144x104,6 115,2x86,4 8/9/16/18 bit Led/White -20...470
AMB40480G2ZTNQW-WOH Lo ] 640x480 500 250:1 127,0x98,43 115,2x86,4 8/9/16/18 bit Led/White ] -20...470
AMB40480GZTNQW-TWOH 57" 640x480 400 250:1 127,0x98,43 115,2x86,4 8/9/16/18 bit Led/White -20...+70

AM480232G1TMQW-B0 7 ] 480x234 250 250:1 164,9x100 154,08x86,58 8/9/16/18 bit Led/White ] 0...+60
AM240320JTNQW-00H-A 7" 480x234 200 2501 164,9x100 154,08x86,58 8/9/16/18 bit Led/White 0...+60

AMB00480STMQW-WO Y ] 800x480 350 400:1 165,0x104,44 1524x91,44 8/9/16/18 bit Led/White ] -20...+70

AMBO00480STMQW-TWO 7" | BO0x480 350 400:1 165,0x104,44 1524%91,44 8/9/16/18 bit Led/White | -20...+70

FTAMMA Cankt-Metep6ypr - Ten. 325-51-15 [N | |



MKUAKOKPUCTANTUYECKUE UHAWKATOPDI
KOMMAHUW DISPLAYTRONIC

Komnanua Displaytronic (www. displaytronic.com)
ABNAETCA aMEPUKAHO-TANBAHCKUM COBMECTHLIM
npeanpuATUEM NO NPOU3BOACTBY LWMPOKOFO CNEKTPa
BLICOKOKAYECTBEHHBIX CUMBONBHLIX U rpaduyecknx
moayneit. C 1998 ropa Displaytronic 3aHumaeTtca npo-
nseogcTeom KK moayneit ana eBponeicknX 3akasum-
KOB, 33aBOEBAB CTaTyC HEAOPOroro U KAYeCTBEHHOrO
npoussoguTens. BuicOKOKBanMGpUUMPOBAHHLIN WTAT
WHMXEHEPOB, CNeLManicTos B obnactu ynpaeneHus
W MapKETHHTa, B YCNIOBUAX COBPEMEHHOTO NPON3BOA-
CTBa M CTPOTOro KOHTPONA TEXHONOrMYECKOTO Npo-
LIECCa rapaHTUPYHOT BLICOKOE KAYECTBO BhIMYCKAEMOM
Displaytronic npoaykumu.

Mo TexHWuyeckum xapakTepucTukam mogynm Display-
tronic MOHO NOCTaBWTL B PAX C TAKMMW M3BECTHBIMU
npowuseogutenamu, kak FORDATA, POWERTIP, WINSTAR,
SUNLIKE, DATAVISION, M3NT w ap. HapexHocTs 1 Kaue-
creo KK-moaynei Displaytronic He ycTynaeT KoHKypeH-
TaMm, 8 S3KOHOMUYECKNI SPHEKT NPY X NCMONB3OBAHUM
[JOBONBHO CYLECTBEHHbIN.

B koHue 2005 roaa komnanua Displaytronic Bbiwna
Ha POCCUIACKWIA PLIHOK, NPEACTABKME BECH CMEKTP CBO-
el NPOaYyKUMI.

CerogHa ¢upma Displaytronic npegnaraet pycudu-
LMPOBaHHBIE 3HAKOCUHTE3UPYIOWME U rpaduyeckue
MOZYNM MPAKTMYECKW BO BCEX CTAHAAPTHBIX KOHCTPYK-
TvBax (Tabnuua 1).

B 3HaKOCHHTE3MPYIOLMX MHAMKATOPaX UCMONb3YloTCa
KOHTDPOJVIEPLI, COBMECTUMBIE C NPOMBILLIEHHBIM CTaH-
naprom HD44780, a B rpadmuecknx MHOWKATOpax KOH-
Tponnepsl, aHanornykble SeikoEpson, Samsung n 1. a.
Bce 3HakocuHTE3MpYIOWMe HAMKaTopsl Displaytronic
COBMECTMMBI Ha YPOBHE CUCTEM KOMaHA, Tabnuy 3Ha-
KoreHepatopa, rabaputHbix pasmepos ¢ XKW apyrux
npouseoauTeneil. 3To No3BonaeT NpPou3BOANTL 3ame-
HY MHOWKATOPOB Ha aHaNOorUHLIE MOAENMN OT GUPMBI
Displaytronic, KaK yxe B COCTOABLIMXCA NPOEKTaX,
TaK W Ha HavanbHbIX cTaguax paspaborku, obecne-
UMBaA NPU STOM CHUKEHWE 3aTPAT U YMEHbLIEHWE
cebecToMmocTu NpoayKUMK. 3amMeHa Ha MHAWKATOPHI
Displaytronic He noeneuet 3a coboi Kakux-nubo ns-
MEHeHWH B KOHCTpyKTHBe. [ina yao6cTea nowncka Bos-
MOMHOI 3aMeHbI MPenaraeM UCronb3oBaTh Tabnuwy
B3aUMO3aMeHAEMOCTM cuMBonbHbIX KK-nHgukaTopos
(taBnuua 3).

Beck MogenbHLIN pag BKNYaeT B cebA MHAWKATOPH,
KOTOpbIe MOXHO WCMNOJb30BaTh B AManasoHe Temne-
patyp —20...+70 °C (paclumpeHHbIN TeMNepaTypHLIA
nuanasoH). [pu 3ToM MHAMKATOPBI MOTYT NOCTABNATb-
€A KaK CO BCTPOEHHBIM MCTOUHMKOM OTPULATENBHO-
ro HanpameHwa, Tak 1 6es Hero. Ecnn y notpebutena
€CTb BO3MOKHOCTb BHELIHE NOAAaBaTL OTpULATENb-
HOE HanpsxeHue, He0bXo0AMMOCTb MCNONb30BaHNA
BCTPOEHHOTO MCTOYHWKA NPOCTO OTrafgaert. 31o gaet
BO3MOMHOCTb JONONIHUTENBHO CHU3WTB LIEHY Ha UH-
avkarop.

B 6nmxaitwee spema dupma Displaytronic nnanupy-
€T HaYaTb BLINYCK MOY/EeH, PacCUMTAHHBIX NS SKC-
nnyarauum npu temneparype —30 °C Manbim BpemeHem
penakcaumu.

Bce cepum 3HaKOCWHTE3UPYIOWMX MHAMKATOPOB
Displaytronic Bkniouaior B ceba BepcuM € 3-B0NLTOBLIM
NUTaHKEM.

B HacToswee Bpema BOCTYNHI 414 33Ka3a MHAMKATOPbI
C PasNUUHBIMMW OTILIMAMM, TAKUMM KaK:

Tabnuua 1. CraHgapTHLIR MogenbHblil pag

3HaKOQMHTE3H pYloLWe NHAWKATOPBI

1) Buibop useTa 1 Tvna nonapwusartopa STN

(>kenTo-3eneHbIin Nk cepoiit oTTeHok), FSTN.

HEeraTMBHBLIN (CUHMIA)
WKW NO3UTMBHbIN.

2) Buibop pasnuuHbIX CBETOBLIX CXEM:

Pazmep Buanmoit Pasmep Pazmep
2] obnacru, MM CHMBONaA, MM TOMKM, MM

ACMOB02C 48,0x42,0x9,5/13,5 38,00x16,00 2,96%5,56 0,56x0,66

‘ ACMO0802D 58,0x32,0x86/12,9* 38,00x16,00 2,96x5,56 0,56x0,66
ACM1601C 80,0x36,0x9,5/13,5* 64,5140 3,07x6,56 0,55%0,75

‘ ACM1601H 122,0%33,0x9,5/14,5* 99,0x130 4.84x022 0,92x1,10
ACM1602B 84,0x44,0%9,5/13,5* 64,5164 3,00x5,23 0,56x0,61

‘ ACM1602E 53,0x20,0x8 64.5x16,4 3,00x5,23 0,56x0,61
ACM1602F 85,0x36,0%9,5/14,6* 36,0100 3,00x5,24 0,33x0,35

‘ ACM1602K 80,0x36/0x9,5/13,5* 64,5x16,4 3,00x5,23 0,56x0,61
ACM1602N 85,0x29,5%9,5/13,5* 64,5x164 3,00x5,23 0,50x0,55
‘ ACM16025 122,0x44,0x9,5/13,5* 99,0x24,0 5,20x9,55 1,05x1,20
ACM1602T 85,0x32,6%9,5/13,5* 64,5x164 3,00x5,23 0,56x0,61

‘ ACM1602Y 715%36/0x9,5/13,5* 64,5x16,4 3,00x5,23 0,56x0,61
ACM1604C 87,0x60,0%9,5/13,5* 61,8x25.2 2,95x4,75 0,55%0,55
‘ ACM2002D 116,0x37,0x9,5/13,5* 83,0x186 3,20:5,55 0,60x0,65
ACM2002R 180,0x40,0x9,5/14,5* 149,0x23,0 6,00x9,66 112112
‘ ACM2004D 98,0x60,0x9,5/14,0* 76,0x25.2 2,95x4,75 0,55%0,55

ACM2004E 182,0x90,0x9,0/13,5 147,0x64,5 12,75%5,9 1,115
‘ ACM2402C 118,0x36,0x9,5/14,0% 94,0x17,8 3,20x5,55 0,60x0,65
ACM4002E 182,0x33,5x9,5/14,5 1540%16,5 3,20x5,55 0,60x0,65
‘ ACMA004K 190,0x54,0x9,5/14,0% 147,0x29,5 2,78x4,89 0,57x0,62

Tpapuyeckmne KU

pazmepbl, MM obnacru, Mm CHMBONA, MM TOMKM, MM

AGM1232E 66,1x27,3x8,5 605x185 0,40x0,45 0,44x0,45

‘ AGM1232G6 84,0x44,0x9,013,0* 60,0x180 0,40x0,45 0,44x0,49
AGM1232K 70,6x35,2x8,.2 57.0x200 0,36x0.41 0,40x0,45

‘ AGM1232L 96,0x44,0x8,2 57.0x200 0,36x0.41 0,40x0,45
AGM12325 85,0x32,6x8,.2 57.0x200 0,36x0.41 0,40x0,45

‘ AGM1264F 93,0x70,0x9,5/14,0% 70,7x38,8 0,48x0,48 0,52x0,52
AGM1264K 78,0x70,0x9,5/13,5 62,0x44,0 0,39x0,55 0,44x0,60

‘ AGM1212F 92,0x106,0x12,0/14,5 730x730 0,50x0,50 0,55%0,55
AGM1212G 724%69,6%9,5/13,5* 49,0x49,0 0,32x0,32 0,35%0,35

‘ AGM1212H 88,4x88,6x9,5/65 69,0x69,0 0,46x046 0,35%0,36

AGM16032A 85,0x29,5x13,5* 64.5x16,4 0,33x0,33 0,5x0,5
‘ AGM1964D 120,0x62,0x130* 104,0x39,0 0458x0,458 0,508x0,508
AGM2464B 180,0x650x12,5* 133,0x39,0 0,49x049 0,53%0,53

‘ AGM2412A 144,0:104,0x12,5* 114,0x64,0 0,40x0,40 045%0,45

Mpumeuanme: * — ¢ y4eTom NOACBETKRA
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Ta6nnua 2. Cncrema o6oznauennii KW Displaytronic

ACM/AGM | 1602

ACM: 3HaKOCUHTE3MPYHOWMIA (CUMBONbHBIA) Mogynb. AGM: rpaduueckmii mogynb.

KommeHTapmit

Tian mopyna

1602=16*2 2464=240*64
2004=20%4 1232=122*32
4002=40%*2 1264 =128%*64

Qopmat Mmogyna

ABC,...Z= (rabapuTHbiil pasmep Mogyna)

Mogens

R=Reflective (oTpameHme)

F=Transflective (oTpamenwe, npoceer)
M=Transmissive, Positive (npoceeT (gnA nozur.))
N=Transmissive, Negative (npoceer (ana Herar.))

Tin nonApw3atopa

N=None

L=Yellow-Green LED (%enTo-3eneHan, ceeTogMonHan)

LW=White LED (6enan, ceeTogmopnHan)

LA=Amber (AHTapHan, ceeTogMogHanA)

LB=Blue {rony6an, ceeTogmopHan)

LG=Green (3eneHan, ceeTognoaHan)

LR=Red (kpacHan, ceeTogmogHan)

LRGB=RGB (kpacHan, 3eneHan, ronyban (TpexupeTHan, ceeTogMoaHan))
E=EL (3nekTponioM1MHecieHTHaA)

C=CCFL (namna ¢ XonogHLIM KaTogoMm)

Tun v uger
NopACBETKA

T=TN

G=STN cepbiit

Y=STN xenTo-3eneHbii
B=S5TN (ronyboit), HeraTmeHbii
F=FSTN

Tian
nonApM3aTopa

B=Bottom View (6:00 yacos)
T=Top View (12:00 yvacoe)
L=Left View (9:00 yacog)
R=Right View (3:00 vaca)

Yron obzopa

5 =0...+50 (opHoNoONApHOE NWTaHWE)

D =0...+50 (aeynonApHoe nuTaH1e)
W=-20...+70 (opHononApHoe NuTaHwe)
H =-20...+70 (aeynonAapHoe nUTaH1e)

TemnepatypHbiit
[nWanasoH
M MATaHKE

T=Touch Screen

Ta6anuy 3. Tabnuua B3anMo3ameHAEMOCTI 3HAKOCMHTE3NPYIOLWX MHANKaTOPOB

DISPLAYTRONIC TIANMA POWERTIP BOLYMIN MICROTIPS DATAVISION SUNLIKE

8x2

8x2

16x1

16x1

16x2

16x2

16x2

16x2

16x2

16x2

16x2

16x2

16x4

202

20x2

20x4

20x4

Onuun

DISPLAYTRONIC

3) Wupokuit BeGop uBeTa 1 TMNa noaceeTku (LED
(Amber, Red, Green, Blue, Yellow-green, RGB), EL,
CCFL).

4) OpueHTauma yrna o63zopa 6 wnm 12 yacos.

5) Beibop TemnepatypHoro guanasoHa (06buHbIN
0...+50 °C, pacwnpeHHbii —20....+70 °C).

6) Beibop AnA 3HAKOCMHTE3MPYIOWMX MHAWKATOPOB
HanpaxeHua nuTaHwa 5 nubo 3,3 B.

7) Buibop Hannuma nnbo oTCYTCTBUA BCTPOESHHOTO UC-
TOUHWUKa OTPHULIATENBHOTO HaNPAKEHUA.

HaumeHoBaHUA MHAMKaTOPa C #enaeMbiM HabopoM on-

LK MOMET BbiTb CPOPMMPOBAHO Ha OCHOBE CMCTEMbI

obosHavenni (Tabnuua 2).

OpHUM W3 HOBLLECTB NPOW3BOAMTENA CTaNK 3HaKo-

CMHTe3upyowwne nHaukatopsl ¢ RGB noaceeTkoi.

JTa nofAcBeTKa NO3BOMNAET MNONYYNTb NPAKTHYECKN

no6oil OTTEHOK UBETa 3a CYET CMelleHns TPex LBe-

TOB (KpacHoro, 3eneHoro u ronyboro), nubo ncnons-

30BaTb OJWH W3 TPeX LUBETOB, N0 XKenaHwio noTpe-

6utens. [laHHoe pelleHWe JOMKHO 3aMHTepeCcoBaTb
noTpebuTenen, }enawwmx pasHoobpa3uTts CBON

MOAENbHBIN PAL U NONY4MTL Bonee APKUIA BU3yanb-

Hbli 3¢ dekT. Ha faHHLIH MOMEHT HauaT CepUitHBbINA

suinyck RGB nofgceeTok ana uHaukatopos 16x2;

202 1 24x2. B panbHelwem NnaHpyeTca BLINYCK

TaKUX NOACBETOK ANA BCEro MOAENbHOMo pPAAa 3Ha-

KOCWHTE3UPYIOWWX 1 6ONbLIMHCTBA rpaduueckux

WHOWKaTopOB.

Hapagy co crangaptHoit npogykuweid, Displaytronic

npepnaraeT Takxke, NPW NoJaePHKe TEXHUUECKOTo Nep-

COHana, pa3paboTtaTb U NPOM3BECTM 3aKa3Hble MOAYNN

ANA CNeUUan3vpoBaHHOro NPUMEHEHWA Noj npo-

eKThbl 3aKa34uKa B KOPOTKWE CPOKKM W MO AOCTYTHBIM

LEeHam. ||

WINSTAR WINTEK FORDATA

ACM0802D T™M82A PC0802-A BCO802A MTC-0802X DV-0802 SC0802A WHO0802A WM-C0802M FDCO802B
ACMO0802C - - | - - | - 5C0802D [ - - -
ACM1601C TM161A PC1601-A BC1601A1 MTC-16100X DV-16100 SC1601A WH1601A WM-C1601TM | FDCC1601D
ACM1601H TM161F PC1601-L | BC1601D1 MTC-16101X | DV-16110 SC1601D ‘ WM-C1601Q | FDCC1601B
ACM16025 TM162G PC1602-L BC1602E MTC-16201X DV-16210 SC1602E WH1602L WM-C1602Q | FDCC1602A
ACM1602E T™162X PC1602-K-Y4 | - MTB-115 | - sCie02P l - - -
ACM1602N ™162V PC1602-) BC1602B1 MTC-16202X DV-16230 sC1e028 WH1602D WM-C1602N | FDCC1602D |
ACM1602F T™162) PC1602-H | BC1602D - | DV-16236 SC1602D l WH1602C WM-C1602K | FDCC1602B .
ACM1602B TM162D PC1602-F BC1602H MTC-16204X DV-16244 5C1602C WH1602A WM-C1602K FDCC1602E
ACM1602K TM162A PC1602-D | BC1602A MTC-162058 | DV-16252 SC1602A ‘ WH1602B WM-C1602M | FDCC1602G
ACM1602T - PC1602-1 BC1602F - DV-16257 SCB1602F WH1602M - FDCC1602C
ACM1602Y - PC1602N | - - | - 5D1602Q ‘ o o %
ACM1604C TM164A PC1604-A BC1604A1 MTC-16400X DV-16400 SC1604A WH1604A WM-C1604M | FDCC1604A
ACM2002D ™202) PC2002-A | BC2002A MTC-20200X | DV-20200 SC2002A ‘ WH2002A WM-C2002M | FDCC2002D
ACM2002R T™202M PC2002-M BC20028 MTC-20201X DV-20210 5C2002C WH2002L WM-C2002P -
ACM2004D TM204A PC2004-A | BC2004A MTC-20400X | DV-20400 SC2004A ‘ WH2004A WM-C2004P FDCC2004F
ACM2004E - - - - - - - - -
ACM2402C TM242A PC2402-A | BC2402A MTC-24200X | DV-24200 SC2402A [ WH2402A WM-C2402P | FDDC2402E .
ACMA4002E TM402A PC4002-C BC4002A MTC-40200X DV-40200 SC4002A WH4002A WM-C4002pP FDCC4002B
ACM4004K TM404A PC4004-A | BC4004A | MTC-40400X | DV-40400 SC4004A [ WH4004A WM-C4004M | FDCC4004A -

FAMMA Caukt-lMetep6ypr - Ten. 325-51-15 k] |



MATHUTOPE3NCTUBHDIE
NnonynrPoOBOAHUKOBDBIE JATYUKK
NXP SEMICONDUCTORS

MATHWUTOPE3UCTUBHbIN SOQEKT
MarHuTopesncTeHbIe gaTumnkn dupmbl NXP Semicon-
ductors pazpaboTaHbl Ha ocHoBe 3dpeKTa U3IMEHEHNA
OPWEHTaLMKN HaMarHWYyeHHoCTM M BHYTpeHHUX fo-
meHoB B cnoe nepmannoa (NiFe) nog Bosneictenem
BHeWHero marHuTHoro nona H. ConpoTueneHue nep-
MannoA 3aBUCKUT OT yrna (a) Mexay HanpaeneHuem
TOKa M BEKTOpOM HamardudeHHoct M (puc. 1). Tak,
ecnu yron paeeH 90°, To CONPOTUBNEHME JaTUMKA MUW-
HuMansHo. C yMeHblLeHVeM yrna ennoTs ao 0° conpo-
TMBNEHUE BO3PACTaeT.
MarnuTtopesucTeHbie gaTunki komnanum NXP umetor
cnenyiowme ocobeHHOCTH:
+ BATYMKW pearupyloT Ha HanpaeneHwe nons,
a He Ha cuny nons, Kak B 3¢dekTe Xonna (Hall-Effect);
+ YYBCTBUTENLHOWM 30HOW B CEHcope ABnAeTca 06-
NacTb C MAKCUMaNbHBIM HACbILEHMEM HaNpAXeH-
HOCTM MoNA, NO3TOMY AOCTUrAIOTCA: HE3aBUCMMOCTL
oT MarHuTHoro apeida (life time); HezaBUcMMOCTL
OT MeXaHWYECKMX JOMNYCKOB (paccToaHna Mmexay
MarHuUTOM W JaTUMKOM); HE3aBMCMMOCTL OT MeXa-
HWYECKMX U3MEHEHWIA, BbI3BAHHBIX TENNOBLIM Ha-
NpAKEHWEM; BbICOKaA cTabUNLHOCTEL NO Temnepa-
TYype; pacliMpeHHbIi TemMnepaTypHBIA AManasoH
ot —40 go +160 °C (uTo no3BonAeT, HaNpUMep, pas-
MeLaTb aTYMKK B NOAKaNOTHOM NPOCTPAHCTBE,
B HENOCPeACTBEHHON B6IM30CTH K BUraTENio BHY-
TPEHHETO CropaHua).

THNbI CEHCOPOB NXP

Komnanua NXP BbInycKaeT aaTuvMku Ha OCHOBE Mar-
HUTOPE3UCTMBHOTO 3¢ HeKTa ONA MIMEPEHNA YACTOTHI
BPALUEHUA U U3MEPEHUA YTTIOBLIX KOO PAWHAT CEPUK
KMI, KMA, KMZ.

Mepmannoi R=R,+ AR cos?u
o
+ H ‘*,‘a.a""'pd -
“ﬂﬁs ‘ a=0" = Rm’
= 0=90" = R,
L

Puc. 1. Mputy dheb
HAamyuku usmepeHus Hosblie MazHUMoOpe3UcmMueHble
yacmomel epaujeHus damyuku NXP

Jina namepeHma yacToTsl BpaweHua KomnaHua NXP
npegnaraet gartuvkn cepun KMI15, KMI16, KMI18
(rabn. 1, puc. 2).

JlaTumky NoCTaBNAOTCA B KOMIMNEKTE C MarHUTOM.

WUzmepeHue yanosoli KoopduHamel

B apceHane gaTuMkoB U3MepEHWA YINOBOW KOOPAW-
HaTtel komnanun NXP umetotca gatumku cepumn KMZ
w KMA (tabn. 2).

O6paboTky curHanoe ¢ gatumkos KMZ41, KMZ43
peKoMeHayeTca BHINONHATL Ha uunax UZZ9000
wnUZZ9001.

Haubonee 3¢peKTMBHLIMK U3 AATUMKOB YTNIOBOTO NO-
noeHua komnanum NXP ABnaoTca nporpammmupyemble
ceHcopbl KMA200 1 KMA199E. OHu conepar He ToNbKo
UYBCTBUTENBHBIE SNIEMEHTBI, HO M CUTHaNbHBIN NpoLec-
cop. KMA200 1 KMA199E naeansHo nogxonaT AnA Takux
ABTOMOBMNBHLIX NPUMEHEHWIA Kak GeCKOHTaKTHLIN faT-
UMK NonoMeHWA apoccensHoit 3acnoHkm (AM03) v anek-
TPOHHOW Nefgany rasa. B ceete nepexopna ecex npousso-
nauTeneil asTomobuneil Ha ctaHgapt Eepo5 31 aarunku
HAUMHAIOT NOMB30BATLCA O POMHOI NOMYNAPHOCTLIO.

Puc. 2.,

yacmomael

Tabnuua 1. JaTumnkin gna n3mepeHUA YacTOThl BpalleHna

B koHue 2009 roga komnanma NXP aHoHcupoBsana
HOBbI MarHUTOPE3UCTUBHLIA QaTuMK Yria cepumn
KMZ60. [latumk conoctaeum ¢ paboToit JaTumka ce-
pun KMZ43T, Ho obnagaeT paclUMpeHHbIMKU BO3MOX-
HOCTAMM M TEMMEPATYPHON koMneHcauven. [laTumk
W3mepeHna yrnoeon koopawHatel KMZ60 npeacras-
NAET 3aKOHYEHHOE PELLEHVE 1A N3MEPEHUA YTNOBLIX
KOOPAWHAT BPALAILWMXCA 06 BEKTOB, OH COOEPHUT
B 0[JHOM 8-BLIBO[IHOM KOPIYCE MarHUTOPE3UCTHEHBIIA
AaTumk 1 cxemy obpabotku. Ha eeixoge KMZ60 ctoar
ONEepaUMOHHBIE YCUNUTENH, YTO NO3BONAET NOAABaATh
BbIXOAHOW CUrHanN Cpasy Ha aHanoro-Undpoeoi npe-
obpasosatens. KMZ60 66in cneunansHo paspabotaH
na paboTsl € 6eCIUETOYHBIMMW BUTATENAMM, HANPUMED
ANA 3NeKTPOYCMNUTENA pyneBoro ynpaeneHua (electric
power steering, EPS).

PazsuTeM BEpcUM MarHUTOPE3UCTUBHOIO AaTuMKa
KMA199 ctan HoBblit gaTunk sepcuin KMA210. Jatumk
COAEPHKMT MArHUTOPE3UCTUBHBINA AATYMK, CUTHANBHBIA
npoueccop, 1 1Ba BLIXOAHLIX KoHAeHcaTopa. Hanuuwve
BCTPOEHHBIX KOHAEHCATOPOB He TpebyeT BBeaeHNa

Ta6nnua 2. [laTunkn nsmepeHus yrnoeom KoopanHaTbl

PaGoumit Pasmep PaGouan 3 Hanpssetne | Hanpamenwe | Pabouan
BoixogHo
3a30p, MarHnTa; Temnepa- Tan BbiXoga KOPI’IYC BbIX., NWTaHWA, TeMnepa-
B CArHan &

] Typa,°C B Typa, °C
KMI15/1 25 BOx80x45 | —40..+85 |  Tokomwit | SOT453 Kmza1 180 sin/cos 0,08 59 40..4+150 | 508
KMN5/2 25 | 38x20x08 | 40..485 |  Toxoswin | SOTASS KMZ43T 180 sin/cos 0068 | 59 —40..+160 | SO8
KMI15/4 2 55x55%3,0 | -40..485 | Tokoewiii | SOT454 KMA200 | 180 | 4 awanor. /2 yudp 0-5 4555 | —40..+160 | SIPS
KMIN6/1 | 25 | 80x80x45 | -40...+150 | orkp. konnextop | SOTAT7 KMA210 | 180 | 1 awanoroeii 05 | 4555 | 40..4160 | SIP3
KMI18/2 25 38x2,0x08 | -40...+150 | oTkp. KonnekTop | SOTA77A KMA199E | 180 | 1 amanoroebii 0-5 4555 | —40..4150 | SIP3
KMN8/4 25 | 55x55x30 | ~40...+150 | orp.konnextop | SOT4T7A KMZ60 180 sinfcos 06 | 355 40..4150 | SO8

| 24
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B cxemy 06paboTku HaBecHbIX snemeHToB. OCHOBHBI-
MW XapaKTepUCTMKaMK AaTuuKa ABNAIOTCA, HanMuue
3alMTLI OT MepeHaNPAMKEHWA U NePernonioCoBKN M-
TaHWA 4o 16 B, AMarHocTKa NoTepy MarHTa u Hanpa-
HEHWUA MUTAHWA, HAWYME SHEPTOHE3aBUCMON NAMATH
(EEPROM).

06nacTi NpUMEHEHUA MarHUTOPE3NCTUBHBIX AATUWKOB:
aBTOMOBWILHAA INEKTPOHMKA (YTON NONoKeHWA ABOP-
HIKOB, MONOMEHME PYNEBOTO KONECA B SNEKTPOYCHIN-
Tene aBToMoBWIA, AATUMK MONOKEHWA APOCCENLHON
3aCTIOHKM, YTON MONOXEHWA NEfant rasa U HaKNoHa
CMAeHWI, YTON NoBopoTa dap, akTMBHaA NoABecKa

onnded by Phibps

aBToMobuna, cuctembl besonacHoctw (ABS, EBD, ESP),
aBTOMATHHECKME KopobKkW Nnepenauy u gpyrie);
NPOMBILLNEHHBIE NPUMEHEHNS (NOCYIOMOEYHBIE Ma-
LWMHBI, pOBOTOTEXHWKE, BANbYATHIE MObEMHNKN);
MeaMUMHCKoE o6opynoBaHne;
Hay4HO-UCCNenoBaTeNbCKanA TEXHNKAE. O

32-PA3PAHbIE MUKPOKOHTPOJIIEPBI NXP
CAAPOM ARM CORTEX™-MO

O61LLAS NHOOPMALLKA

MukpokoHTponnepsi NXP Ha 6a3e 32-paspagHoro agpa
ARM Cortex™-MO npefHa3HaueHb ANA peLUeHni Yys-
CTBMTENBHBIX K Ce6ecTOMMOCTI 1 TPeByIoLmX BLICOKON
NPpOU3BOAMTENLHOCTH MPU HU3KOM 3HepronoTpebne-
HuK. OHK coveTaloT B cebe BLICOKYIO NNOTHOCTL KOAa,
BO3MOMHOCTE paboTbl Ha YacToTe go 50 MIu, o6wup-
HbI HaBop nerko KoH$Urypupyemoit nepudepun,
32-paspagHtie TaiMepbl, DMA, annapatHuin mogynb
pacueta koHTponsHoi cymmsl CRC, ALIM » komnapa-
Topbl. icnonb3oBaHve MUKPOKOHTPONNEPOB CEPUU
LPC1100 B HOBLIX pa3paboTKax, BMECTO YCTapeBLIMX
8- n 16-pa3pAgHLIX MUKPOKOHTPONNEPOB, NO3BONMUT
COKPaTUTL 3HepronoTpebneHwe W yMeHbWMWTL raba-
PUTHI YCTPOICTBA, a npeanaraemble NXP otnagouHblie
CpefcTBa COKPaTAT pacxodbl M BpemA pa3paboTku.

APXWTEKTYPA ARM CORTEX™-MO

B HacToawee epema apxutekTypa ARM 3aHuMaeT nu-
OVpYIoLWWe Nosuummn M gocturaeT 90% poiHka 32-pas-
paaHbIx BcTpaneaembix RISC-Mukponpoueccopoe.
PacnpocTpaHeHHoCTe faHHOrO Afapa obbAcHAeTCA
€ro CTaHJapTHOCTbIO, NPeJoCTaBNAA BO3MOXKHOCTL
paspaboTunky 6onee rubKo MCMONb30BaTL, Kak CBOM,
TaK W CTOPOHHWE NMPOTrpaMMHbIe HapaboTKK, Kak nNpu
nepexoge Ha Hosoe npoueccopHoe ARM-appo, Tak
W NpW MUrpauMax Mexay pasHeiMu Tunamm ARM-
MWKPOKOHTPOINEPOB, YTO MNO3BOMAET CYLIECTBEHHO
CHW3WUTb GpUHAHCOBLIE 3aTPaTbl U CIKOHOMUTb BPEMA
Ha pa3paboTKy, W KaK CnefcTBIe BbIMYCK MPOAYKLUWA.
Mpoueccop Cortex™-M0 — aBnaerca 32-6UTbiM Npo-
LeccopoM HayanbHOro YpoBHA, pa3paboTaHHbIA
cneynanbHo ANA UCNONb30BaHUA B MUKPOKOHTpON-
nepax u cucTemax-Ha-kpuctanne. OH ocHOBaH Ha Bbl-
cokoadpeKkTMBHOM Agpe ¢ apxuTekTypoit ARMv6-M
¢ 3-CTyneHyaTbiM KOHBEeepoM W nogaepHKon Habopa
nHcTpyKumit ARMv6-M Thumb®, bnarogapa passuroit
cucTeme 16-6UTHBIX MHCTPYKLMIA, 32-paspagHbImM pern-

cTpam o6LUero HasHauYeHNsA 1 BOIMOMHOCTM YCIOBHO-
IO UCNONHEHWA HEKOTOPBIX MHCTPYKLMIA, QOCTUraeTca
BaHoe npenmyllecTso Cortex NpoLeccopoB — Bbl-
COKafA NNOTHOCTb MALMHHONO KOAa, KoTOpas NpeBoc-
XOAWT aHanorM4HLIN Nokasartens 8-paspagHsix MK
Ha 40...50%. Hanpumep, onepauna nepemHoMeHne
ABYX 32-pa3pAfHbiX YNCeN MOKET 6biTb BHINONHEHa
OAHOI MHCTPYKLMel npoueccopa Cortex™-MO 3a oguH
TaKT, a KOHCTPYKUMH if-then-else moryT Komnunupo-
BaTbeA 63 opraHW3aLi BETBNEHWIA B MALLMHHOM Kofe.
B pesynbtate 5T0 No3BONAET UCMONbL30BaTL Hejoporue
MOJenu MUKPOKOHTPONNEPOB € MEHBILUM o6bemom
Flash-namarn.

Mpoueccop Cortex™-MO cogeput okono 12000 BeH-
TUNeW, a ero 3HepronoTpebneHne cocTaBnaeT
0,085 MBT/MI'y npy MakcmansHO BO3MOXKHOM pabo-
yeit yactote — 50 MIy. MporpaMmHo nporpammupye-
Mol koHTponnep NVIC nossonaeT ycTaHOBWTE OAAMH
13 4 ypoBHell NpUopuTETa ANA annapaTHbIX W Npo-
rpaMMHbIX UCTOUHWKOB NPEpPbIBaHWA U NoJAep*KUBa-
€T HeMacKMpyeMbie NpepbiBaHuA. 3agepxka o6pabot-
KW MUHUMW3MPOBaHa 3a CYET TOTO, YTO KOHTPONNep
npepbieaHni BcTpoeH B npoueccop Cortex™-MO. Mpu
Nepexcfe B PEXMM CBEPXHWU3KOTO 3HepronoTpebneHs,
deep-sleep, nutaHue npoueccopa u NVIC moxeT 6uiTe
oTKnoueHo. B 3ToM ciyyae 3a npyem cUrHanos npepbl-
BaHWA OT Nepudepum 1 3anycK NpoLieccopa oTBeYaeT
BCrIoMOraTensHBIN KoHTponnep npepuisaHnin WIC,

OCOBEHHOCTU MUKPOKOHTPOJINIEPOB
NXP HA BA3E CORTEX™-MO

Mo pesynbTaTam pasnWYHBIX TECTOB MPOU3BO-
AWTENLHOCTE MUKpOKOHTponnepos NXP Ha 6aze
Cortex™-M0 npeBocxogMT NPOM3BOAUTENBHOCTL
ycTapeBawmx 8- v 16-BUTHBIX MUKPOKOHTPONNEPOB
82...10 pas. 3To npenmMyLiecTBO 0cOBEHHO BaXHO ANA
YCTPOWNCTB, PaboTalownx OT XMMWUYECKWUX UCTOUHMKOB
TOKa, Tak KaK No3BonAeT GbicTpee NPpou3BOANTL Heob-

Cortex-M0 components
Cortex-MO0 processor Optional debug
Nested Breakpoint
=Interrupts » Vectored Cortex-M0 and
Interrupt |y processor (<= )
et Controller core watchpoint
(NVIC) unit
Yy A ‘ 1
Optional Y Optional
Wakeup ' Bus matrix = [?ebugger | Debupg Access
Interrupt interface Port (DAP)
Controller (WIC) ry +

AHB-Lite interface to system

A 4

Serial Wire or JTAG debug-port

XOAMMBIE BHIYMCIEHWA W MPUKMNIOUATECA B PEXIM
rny6oKoro cHa, B KOTOPOM MUKPOKOHTPONAEP no-
Tpebnaer HesHaunTenbHbIM ToK. Hanpumep, mogens
LPC1111FHN33/102 u3 cemeiticta LPC1100 B 3TOM
pexume notpebnaet scero 0,22 mkA. Hexkotopbie mu-
kpokoHTponneps NXP ¢ agpom Cortex™-MO coeme-
CTWMBI M0 BLIBOJAM C MMKPOKOHTPONNEpaMu U3 Apy-
rUx IHeeK Ha 6ase Gonee Npown3BoOANTENLHOTO AQPa
Cortex™-M3, uto cywecTBeHHO o6neryaeT MogepHu-
3aumio ycTpoicTe. [Mpw sTom HeoBxogumocTk paspa-
6aThIBaTL HOBOE MPOrpaMMHOe ObecrneyeHue HeT, Tak
Kak nporpammbl ana aapa Cortex™M0, 6yayT ycnew-
HO BLINONHATLCA Ha agpax Cortex™-M3 u Cortex™-M4.
Crienyet OTMETUTL, YTO BCE BEPCHM MUKPOKOHTpONe-
poe NXP Ha 6aze Cortex™-MO gocTynHbI B NNaHAPHLIX
SMD-kopnycax, KoTopblii 06NeryaeT MOHTaXK NpK pas-
paboTke yCTpOWCTBa M He TpebyeT AoPOroCTOALLErO aB-
TOMATUYECKOTO MOHTAXa NpM NPOM3BO/CTBE, KaK, Ha-
npumep, pasnuuHbie mogudukaumm BGA. Mckniouerue
COCTABNAET YNLTPa KOMNaKTHLIA MUKPOKOHTpONnep
LPC1102 ¢ pasmepamu kopnyca 2,2x2,3x0,3 Mm.
Mporpammuposanme Flash-namat MukpokoHTpon-
NepoB MOMET BbITh OCYWECTBNEHO ABYMA cnocobamu:
yepes uHTepdeitc SWD (Single Wire Debug) nocpen-
cteom SWD-otnaguvka nubo uepes untepdeinc UART
€ nomoLYbIo Mo6Oro NOAXOAALLEro YCTPONCTBa, BKITIO-
yaa [K. Bo BTopom criyyae 3aaeicTBYeTCA Nporpamma-
3arpysuMK 3anucaHHas B NaMATb MMKPOKOHTPOSIEPa
npwv NpoM3BoaCTBeE.

LPC1200 — HOBOE CEMEACTBO
JHEPTO3OOEKTUBHbBIX
MWKPOKOHTPOJINEPOB

ANA ABTOMATHKH

W BbITOBOM TEXHUKH

MukpokoHTponneps LPC1200 paciunpaoT nuHenky
32-6utHbiX ARM-MukpokoHTponnepos NXP 1 opueH-
TWPOBaHbl Ha WMPOKWIA ANanasoH NPOMbIWLAEHHbBIX
NpUMeHeHWIA B 06NacT NPOU3BOACTBEHHON KM BLITO-
BOW aBTOMATUKW, TAKWX KaK KpynHas GbIToBan TEXHWKa,
6noKW yNpaBneHuA ABUratenamu, npeobpasosareni
IHEPriv U MCTOYHUKM 3neKTponnuTaHua. CemeiicTeo
LPC1200 Takxe pacwmpaeT noprdens MUKPOKOH-
Tponnepoe Ha 6aze agpa Cortex™-MO, npegnaras
wKpokuit Beibop obbemos Flash-namamu. Teneps 3a-
Kkazumku LPC1200 moryT BbIbpaTe MUKPOKOHTPONNEP
¢ HeobxogMmbim MM obbemom Flash-namati B guana-
30He oT 32 fo 128 k6aitT c warom 8 k6air. MNnatdopma
npopyktoe LPC1200 cneyvansHo co3aaBanacs ¢ opu-
eHTaluuMell Ha NpeaocTagneHne rubkocTH N BO3MOK-
HOCTell MoaudUKaLWK B COOTBETCTBIUM C 3anpocamu
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PMU, powar mades, BOD,
single Vdd power supply, POR

Mogenn cemencrea LPC1200
Pazmep Pasmep

Mogenb

LPC1227FBD64/301 | 128 8 2 | 1 | 1 | 8 | 55 |Lorpes

LPC1227FEDA8/301 | 128 8 2 1 | 1 | 8 | 30 |LorPas
LPC1226

LPC1226FBD64/301 | 96 8 2 1 | 1 | 8 | 55 |Lorpes

LPC1226FBD48/301 | 96 8 2 1 |1 | 8 | 39 |Lorras
LPC1225

LPC1225FBD64/321 | 80 8 2 1 | 1 | 8 | 55 |LoFPes

LPC1225FBD64/301 | 64 8 2 | 1 | 1 | 8 | 55 | Lorpes

LPC1225FBD48/321 | 80 8 2 | 1 | 1 | 8 | 39 |Lorpas

LPC1225FBD48/301 | 64 8 2 1 |1 | & | 39 |Lorpas
LPC1224

LPC1224FBD64/121 | 48 4 2 1 |1 | 8 | 55 |Lorpes

LPC1224FBD64/101 | 32 4 2 | 1 | 1 | & | 55 |Lorpes

LPCI224FBDABN21 | 48 4 2 | 1 | 1 | & | 39 |Loreas

LPCI224FBDABN0T | 32 4 2 1 1 | 8 | 30 | Loree

KIIWEHTOB, UTO AIENAET €6 MAKCUMASIBHO COOTBETCTBYIOLUEN MHOrOYUCTIEHHBIM TpeBo-
BaHMAM SHEprocHeperatoLx CUCTEM 1 CUCTEM YNPaBeHWA SHepronoTpebneHrem.
Hanpumep, B cOBpEMEHHBIX CTUPANBHBIX MALIMHAX MPOCTLIE MHTEMPUPOBAHHbIE
W 3Heprocbeperatowme pelleHua Ha 6ase LPC1200 no3sonakoT ynpasnats cucTemMami
[BUraTenei, nogaepHuBaTL UHTEPQEIAC MoMb3OBaTENS, KOHTPOIMPOBATL SHEProNo-
TpebneHue 1 ynpaenaTs 06MeHOM MHGOPMALIMEN C BHELLHMMIA MCTOYHMKAMM.
Pewenue NXP LPC1200 npepgnaraet cesiwe 50 kombuHaumin Flash n SRAM-namaTy,
obecneunBas pazpaboTuMKam MaKCUMANLHYIO TMEKOCTE AN1A ONTUMU3ALMK DYHK-
LMiA M CTOMMOCTU NPOAYKTOB MPK COXPaHEHUW pasmepa nocagouHoro mecta. Kpo-
Me Toro, Hebonbwon 512-6aiTHbIi cekTop cTupanna Flash-namaTti obecneunsa-
€T HECKONBKO AOMONHUTENBHBIX NPEUMYLLECTE B pa3paboTke, Takux kak bonee TouHas
amynauwa EEPROM, nopaepika 3arpy3sku no6eim nocnefosarenbHbIM MHTEpdeicom
W MpocToTa 06BEKTHOTO NPOrPaMMUMPOBAHKA NPK CHINKEHUN Heobxoaumoro obbema
6ydepa RAM Ha kpucTanne. YHuKansHas apxutekTypa namati SRAM, paspa6otan-
Haa NXP, nozsonaet LPC1200 MuHMMU3MpOBaTL 3HepronoTpebneHne NnocpeacTeom
aBTOMaTWYECKOW YCTAHOBKK KaXkaoro ManomolyHoro 2-k6aliTHoro 6noka pexvuma
HU3KOro 3HepronoTpebneHmnsa.

CunbHOTOYHLIE NOPTHI BBOAa/BLIBOAa obulero HasHaueHma (GPIO) nossonatot Heno-
CPEeACTBEHHO YNPaBNATL CUMUCTOPamMK 6e3 HeobXOAUMOCTI MCNONb30BAHWA BHEL-
HUX TPaH3UCTOPOB, 0BecneynBan JanbHeNLIee YMEHbLLIEHUE Pa3MePOB NOCagoYHoro
MecCTa W CHUMeHue 3aTpart. PazpaboTaHHbii € yueTom Tpe6oBaHMIA BEICOKOM Haflem-
HOCTH U OTKa30YCTOWUMBOCTH, MO Pe3yNbTaTam TECTa Ha YCTOMYMBOCTL K BbicTpomy
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nepexogHomy pexumy (Electrical Fast Transient, EFT), nposoaumoro komnanmeit
Langer EMV-Technik, GmbH & cooteetcTBum ¢ pekomeHaaumnamm [EC61697-1, mukpo-
koHTponnep LPC1200 6bin oLeHeH KaK BLICOKO NOMEXOYCTONUMBLINA. YPOBEHb 3aLUMTHI
OT 3neKTpocTaTMyeckoro paspaaa (ESD) coctasun 8 kB.

Cemeitcteo LPC1200 yooeneTBOpAET BLICOKMM CUCTEMHBIM TpeboBaHmam, obecne-
uMBaA BLICOKOE 3HaueHWe (Bbiwe 45) B TeCTe NPOM3BOAUTENLHOCTH NpoLeccopa
CoreMark™. [Ina maccoebix npumeHenunin nnatdopma LPC1200 obecneunsaet 6bi-
CTPYIO YCTAHOBKY Y3KO NpUKNagHbix pelwenmid (ASSP) ana BeinonHeHnA cambix pas-
HOOBpasHbIX GYHKLMIA yNpaBIeHWA NPOMBILLNEHHBIM 060pYA0BaHNEM NOCPEACTBOM
rMbKoro NOAKMICUYEHWA KOHTPONNEpa NpepbiBaHmia, nogcuctemsl DMA, nnTterpupo-
BaHHbIX nepudepmitHbx yeTponcts v GPIO. Pewerne ana pacno3HaBaHWA BHELHMX
W BHYTPEHHUX COBLITWIN 1 BHINONIHEHMA 3apaHee onpefeneHHbIX 3anay b6e3 npusne-
YEHMA LIEHTPANBHOTO NPOLIECCOPa 3HAUNTENBHO CHYKAET HArpy3KY Ha LIEHTParnbHbIN
npoueccop.

Bynywwe moguduumposaHHbie pewenna LPC1200 6yayT uMeTb AONONHUTENLHLIE
YHKLMM, TaKWE KaK MHTErPUPOBaHHbIN ApaliBep cermeHTHoro gucnnes 40x4.

WHHOBALMOHHBIE NEPUOEPUAHBIE YCTPONCTBA
ﬂ,ﬂﬂ YNPABNEHWA NPOMBIWJIEHHBIM ObOPYAOBAHUEM

Mukpokontponnep LPC1200 ocHaueH Habopom nepude puitHLIX YCTPOMCTB, Cre-
UManbHO NPefHa3HaYeHHbIX [ANA MPUMEHEHA B CUCTEMAX YTIPABNEHWA OLITOBLIM
W NpombILEHHBIM 060pyaoBaHeM:

Cropo:eBoi TalMep C «OKOHHLIM» MHTEPGEHCOM M HE3aBUCUMBLIM BHYTPEHHUM
reHepaTopoM, BbIMONHEHHbIN B COOTBETCTBUM ¢ TpeboBaHuaMu no BesonacHo-
cv IEC 60730 gna kpynHbix 66iTOBbIX 3nekTponpubopos knacca B;
Mporpammupyembiit undposoin dunbTp Ha Bcex KoHTakTax GPIO, nossonarowmin
NYULLE KOHTPO/IMPOBATL LENOCTHOCTb CUTHANOB /1A NMPOMBILLNEHHOTO 3EKTPOH-
Horo o6opyaoBaHns;

Wrrepdeiic 12C c nopaepkoii pexuma Fast-mode Plus ¢ 10-kpaTHoit nponyckHoit
CnocoGHOCTLIO WWHBI MO CPaBHEHUIO C NPONYCKHOW cNocobHOCTbIo 06bluHOTO
sBoga/suisopa 12C, nossonaowmit nogknioyats B ABa pasa Gonblue YCTPOMCTB
K OIHOW LUKHE, 3 TAKKE YBENNUMTL AANbHOCTL NEPeaaYn aHHbIX;
OnTummanposaHHaa, npolwmtaa 8 ROM-6mbnmoTeka onepauym MaTeMaTHYecKoro
nAenenuva ana Cortex™-M0, obecrieunsaiowias B HECKONBKO pa3 6oMbLUYI0 CKOPOCTL
BBIYMCIEHMI, YEM NPOrpaMMHble BUBNMOTEKK, a TaKKe, XECTKO AETEPMUHUPO-
BaHHaA NPOJONAUTENLHOCTb LMKNA AENEHWMA B COUETAHWM C COKPALLEHHBIM Pas-
mepom Flash-kopa;

+ [loiiHble aHanorosbie KOMNapaTopsl ¢ 32 YPOBHAMM OMOPHOTO HANPMKEHMS,
obHapy#eHUeM YpPoBHA 1 GpoHTa MMNYNbCa M 06paTHOI CBA3LIO NO BbIXOAY, NOA-
[EPHMBAIOLLIME HECKOMBKO COCTOAHUIA, TAKWX KaK MOHOCTabubHoe, HecTabunb-
HOE, N NPOCTO ycTaHoBKY/cBpoc.

LPC11C2X— HOBBIE MUKPOKOHTPOJUIEP bl
CTPAHCUBEPOM OU3NYECKOI0 YPOBHA CAN

CAN paBHO cuMTaeTCA ofHUM W3 Hanbonee HaEKHBIX 1 LIMPOKO PacnpPOCTPaHEHHDBIX
NPOMBILNEHHBIM CETEBbIM UHTEPdEIICOM Nepefayn JaHHBIX B peanbHOM BpeMeHu,
HO €ro BLICOKasA CTOMMOCTb He MO3BOANA CO3AaBaTh Aelesbie pewenuna, LPC11C22
1 LPC11C24 — nepeoe B OTpacny MHTErPUPOBaHHOE PELLEHME Ha OCHOBE BLICOKO-
ckopoctHoro CAN-TpaHcHBepa GM3MUeCKoro YpoBHA I MUKPOKOHTPONNEpa CO BCTPO-
EHHbIMW NPOCTHIMK B Mcnonb3oeaHuu CANopen-gpaiteepamu. [peactaBneHHble
Kak YHUKanbHOe pellieHue «cucTema-B-kopnycer (System-in-Package), yctpoiictea
LPC11C22 u LPC11C24 co BctpoerHbiM CAN-TpaHcusepom TJF1051 obecneuusator
nontii cnektp CAN-GyHKUWIA, peann3oBaHHbIX B Hegoporom kopryce LQFP48, 3a-
nuce apaiieepos CANopen e I13Y Ha KpucTanne gaeT MHXeHe pam-NPOEKTPOBLLMKAM
NpOCTbIE B MCNONb3OBAHNKM KOMaH[bl MHTepdeiica NPUKNaAHOro NPorpaMmM1poBaHWA
(API) npotokona CANopen, no3gonas Tem cambim BLICTPO MHTErPUPOBATL YCTPONCTBA
13 cepum LPC11C00 B ceTvt Ha 6a3e npotokona CAN. 3Tn apaiiBeptl NpenaraioT pas-
paboTumkam onpepeneHHbie APl-npotokonos CAN u CANopen, ynpouwatowme pas-
paboTky peweruii c nogaepxroil uHTepdeica CAN. 3a cuer storo cepua LPC11C2x
CHWA@ET PUCKU Npu pa3paboTke NPoAYKTa, CHUAKAET 061LYI0 CTOMMOCTD CUCTEMBI,
W YCKOPAET BPeMA BbIX0a Ha PbIHOK BbICOKONPOU3BOAUTENbHBIX BCTPOEHHBIX C1-
cTem. Boicokaa npoussogurensHocts LPC11C2x o6ycnoeneHa npuMeHeHWeM Npo-
ueccopa Cortex™-MO 1 npeBocxoguT NpPon3BOAMTENLHOCTL §-/16-6UTHBIX MUKPO-
KOHTponnepos Ha 40-5096. MNpu 3Tom, ana Haubonee pacnpocTpaHeHHbIX 3a0ay Kog
LPC11Cxx Ha 40-50% KOMNaKTHee, Yem Ko TPaAMLUMOHHBIX MMKPOKOHTPONNEPOB
8-/16-6UTHBIX. ITO AOCTUraeTCcA 3a CYET MCNONbL30BaHUA MHCTPYKUMIA ARMv6-M
Thumb®, nocTpoeHHbix Ha 6a3e 16-6uTHBIX MHCTPpYKUKMIA Thumb. LPC11C2x HailgeT
NpUMeHeH e B aBTOMOGUNBHLIX oxpaHHbIX cuctem u CAN-moaynax, pasnuuHbIx ag-
TOMaTM3WPOBaHHbIX CUCTeMax ynpasneHna u cbopa Hbopmaumnm.
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Mogenn cemeiictea LPC11C00

Power Management Unit
Power Modes, BOD, Single Power Supply, POR

ADC 1>c
8 Channel, 10-Bit 1Interface

GPIO SPI
Up to 42 GPIOs

1-2 Interfaces

Timers
2x16-Bit,
2x32-Bit

System Tick
Timer, WDT

UART
1Interface

Clock Generation Unit
12MHz 1% IRC OSC, Watchdog OSC, 1-25MHz System OSC, System PLL

Mogenu cemeiictea LPC1100

Mopgenb

06nem Flash,
kbaiT
Pasmep O3Y,
kBair
Paclupentbie
GYHKLMN SHepro-
chepemennn
UART RS-485
12C/Fast+

g‘ g LPC1111
Moaens E.‘g "g"_" o LPC1111FHN33/101 | LPC1100 8 2 HeT 1 1 1 8 |HVQFN33
n = LPC1111FHN33/102 | LPC1100L | 8 2 na 1 1 1 8 |HVQFN33
= = LPC111FHN33/201 | LPC1100 | 8 | 4 | wer | 1| 1|1 | 8 |HVQFN33
LPCT1CI2FBD48/301 | 16 | & |1 |1 )2 |1 - 40| & | LaFP4s LPCT111FHN33/202 | LPCII00L | 8 | 4 @ | 11| 1] 8 |Hvam3s
LPC11C14FBD48/301 | 32 8 1 1 21 - 40 | 8 | LQFP48 LPC1112
LPC11C22FBD48/301 | 16 8 1 1 2 1 ecTb 36 | 8 | LQFP48 LPC1112FHN33/101 | LPC1100 16 2 HeT 1 1 1 8 |HVQFN33
LPC11C24FBD48/301 | 32 8 1 1 21 ecTb 36 | 8 LOFP4 LPC1112FHN33/102 | LPCT1100L | 16 2 na 1 1 1 8 |HVQFN33
LPC1112FHN33/201 | LPC1100 16 4 HeT 1 1 1 8 |HVQFN33
OcHoBHble byHkuw LPC11C22 1 LPC11C24: LPC1112FHN33/202 | LPCT100L | 16 | 4 @ |1 1] 1|8 [HOFN33
+ [Mpoueccop Cortex™MO0 c TakToBOI YacToToit 50 Ml ¢ SWD-otnapkoii (4 Touku LPC1113
NpepLIBaHNs). LPC1113FHN33/201 | LPC1100 | 24 | 4 Her 101 1|8 [HvarN33
32/16 kbant Flash, 8 kbairr SRAM. LPC1113FHN33/202 | LPC1100L | 24 4 na 1 1 1 8 |HVQFN33
32-BEKTOPHBIX NPEPLIBaHUSA; 4 YPOBHA NPUOPHUTETA; BLINENEHHbIE NPEpPbIBaHUA LPC1113FHN33/301 | LPC1100 | 24 8 Her 101 1| 8 |HVQFN33
Ha MHTepdeicax Beoaa/BsiBoga obiero HasHadenma (GPIO), go 13 GPIO. LPC1113FHN33/302 | LPC1100L | 24 [ 8 na 111 |1 8 |HVQFN33
Kontponnep CAN 2.0 B C_CAN co ectpoeHHbiMK Apaineepamin CANopen, BcTpo- LPC1113FBD48/301 | LPC1100 | 24 8 HeT 111 |2 8 | LQFpP4s
€HHbIIA TPaHCUBEP. LPC1113FBD48/302 | LPC1100L | 24 8 na 1 1 2 | 8 | LQFP48
UART, 2 SPI & PC (FM+). LPC1114
Hea 16-6umbix  asa 32-6utbix Taiimepa PWM/Match/Capture v oguH 24-6uTHbiid | | pc1114FHN33/201 | LPCI100 | 32 | 4 | wer | 1| 1 | 1| 8 |HvQRN33
CUCTEMHbI Taiimep. LPC1114FHN33/202 | LPC1100L | 32 | 4 na 11| 1|8 HVQFN33
Bctpoennbiit RC-reHepatop Ha 12 Ml ¢ 1%-HoW TOYHOCTLIO NO TeMNepaType LPCI114FHN33/301 | LPCI100 | 32 8 = 10111 8 |HvoeNss
W HAMPAZKEHMIO. LPC1114FHN33/302 | LPCT100L | 32 | 8 m | 1] 1] 1] 8 [Hvarmss
C6poc npu BoiknYeHUM NuTaHna (POR); mHoroypoBHeBoe obHapyxeHne KF[aT- LPCI114FBDA8/301 | LPCI100 | 32 P er T 1 2 8 | Larpas
KOBPEMEHHOTO NafieHna HanpaxeHua nuTanua (BOD); dpasosas asTonoacTpoika
wacToTbi Ha 10-50 Mry (PLL). LPC1114FBD48/302 | LPC1100L | 32 8 na 1 1 2 | 8 | LQFP48
8-kaHanbHbIM 10-6mTHLIA ALIM Bbicokoi TouHocTk ¢ +1LSB DNL. LPC1T14FA44/301 | LPCTI00 | 32 8 Her 1]1]2/]8) pcss
36-BbICOKOCKOPOCTHBIX KOHTAKTOB BBOJa/BbiBoAa obllero HasHavyeHua (GPIO), LPCT114FAG4/302 | LPCTTOOL | 32 8 ha 1]1]2]8 | Pucd

YCTOWYMBLIX K CKaUKaM HanpaxeHna o 5 B, ¢ Bbicokoii cunoi Toka (20 MA) Ha oT-
DENBHBIX KOHTAKTaX.

Bricokaa yctoitumsocTs K ESD: 8 kB (TpaHcneep)/6,5 kB (mukpokoHTponnep).
CAN-TpaHCMBEpP C HU3KAM 3NEKTPOMArHUTHBIM u3ny4erduem (EME) v Beicokoit
YCTONUMBOCTBIO K SNEKTPOMAarHUTHLIM nonam (EMI).

LPC1100 — CEMEACTBO MUKPOKOHTPONIIEPOB

OBLLEIO MPUMEHEHNA
Mukpokontponnepb LPC111 LPC1114 npeanaratoTca No KOHKYpeHTHOM LieHe 8-6uT-

HbIX MUKpOKoHTponnepos, ot 0,6 ponnapos CLUA. CemeiicTBO MMKPOKOHTPONNEPOB
LPC1100 komnanmu NXP Semiconductors Ha 6ase agpa ARM® Cortex™-MO ¢ uHTe-
rpvpoBaHHbIM 6NOKOM YNpaBneHa NMTaHEM, CTOMMOCTb KOTOPbIX AR CEPUIAHBIX
npoekToB HaxoauTca B npegenax $0,65-1 USD, npussaHo BLITECHUTL € pbiHKa 8-
1 16-6UTHBIE MUKpPOKOHTponnepbl. MukpokoHTponnepsl cemeictea LPC1100 obe-
CMeunBaloT Npon3soanTensHoCcTL Bonee 45 DMIPS B cpaBHeHuy ¢ 8- v 16-BUTHBIMK

MWKPOKOHTPONNEPaMM NPOW3BOAMTENBHOCTL KOTOPLIX He NpeebiwaeT 3-5 DMIPS.
32-61THEIe MUKpOKOHTponnepbl cepui LPC1100, MOTyT BbINONHATE OCHOBHBIE 3afaun
KOHTPONA W BbIMUCTIEHWA CNOKHBIX aNTOPUTMOB Ha YacToTe Ao 50 My, notpebnas
npu 3ToMm ToK Ao 10 MA, obecneunsan 6o/bluyio NPOUIBOAMTENBHOCTL CUCTEM, TPE-
6y10T MeHbLLE BpeMeHW Ha BbINONHEHWe 3a[1aY, YTo AAET AONONHUTENbHYIO SKOHOMMIO
sHepronoTpebnenna. MukpokoHTponnepsl cepum LPC1100 ekntodaiot & ceba: agpo
Cortex™-MO050 My, Flash ao 32 k6ai, no 8 kbait O3Y, 10-6utHbiit AL 8 kaHanos,
UART, I2C, SPI, sbinyckatotca B kopnyce 48 suisogos LQFP, 33 ebisoga HVQFN 1 44 eui-
sopga PLCC.

B 2010 rony NXP peanusoBana nnaHbl MOAEPHU3aLIMM CEPUK, B Pe3yNLTaTe KOTOPOIt
MOABUNIUCE MUKPOKOHTPONNEPDI C PAcluMpeHHbIMK GYHKLMAMU 3HeprocbepemeHus,
noTpebneHne KOTOPLIX B CNALLEM PeKMMe He npesbiwaet 0,2 mkA. B Tabnuue mo-
Aeneil OHW OTMeYeHbl MHaekcom (L), a K koHuy 2011 roa NNaHMpyeTCa BbINYCK elye
6onee 3KOHOMWUHBIX BEPCHIA.
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LPC1102 — CAMbIA KOMNAKTHbIA
32-PA3PALHBIH MUKPOKOHTPOJIEP
LPC1102 BbinyckaeTcA B yNbTpa KOMMNAKTHOM 16-Bbi-
soaHom Kopnyce WLCSP16, pasmepw koToporo
He npesbiwaioT 2,2x2,3x0,3 mm. LPC1102 asnaetca
NONHOLEHHBIM MUKPOKOHTpONNepom o6opyaoBaH-
HbiM 32 kbaitT Flash 1 8 k6aitt SRAM-namarw, 32-pas-
pagHbeim agpom Cortex™-MO ¢ paboueit yactoToin
Ao 50 My, ectpoerHbiM QAIMY 1 6a3oBbim Habopom
nepudepuitHbix Mmoaynei. PabotocnocobHocTs mu-
KPOKOHTPO/NEpPa COXPAHAETCA B AMaNa3oHe HanpsXeHwa nuTaHua ot 1,8 go 3,6 B,
YTO MO3BONAET OTKA3aTbCA OT AONONHUTENbHBIX MpeobpasoBaTeneil MK YyNpoCcTHTL
COrnacoBaHue ¢ Apyrumn anementamn cxemsl. LPC1102 B nepeyio ouepeas npeg-
Ha3Ha4eH JnA UCNoNb30BaHWA B MOBWIbHBIX YCTPOMCTBAX, TaM, Fie KOMNAKTHOCTD
W HW3Koe NoTpebneHne ABNAIOTCA NePBOCTENEHHBIMW TpeGoBaHNAMM.

OTNALOYHAA NNATA LPCXPRESSO ANIA LPC1114

Ina mukpokoHTponnepoe cemeitctea LPC1100 BuinyckaeTca uenslit pag 0TNagoYHbIX
CPeAcTB KOMMaHWIA Npon3BoanTenel, aenawmxca naptHepamu NXP B obnactn
cpeacte paspabotku, Takue kak: KEIL, 1AR, HITEX, CODE RED w gpyrue. Komnanua
Code Red Technologies o6ecneuneaet noaaepxkky LPC1100 B ceoeit nnatdopme
Red Suite software development Ha 6ase Eclipse. [lna 6bicTporo ocBoeHna MUKpo-
KOHTPOJIIEPOB, CO3AAHNA W OTNAAKKN CMCTEM Ha Hase mukpokoHTponnepoe LPC1100,
npeanaraem gelwesyio 0TNaAoYHYlo nnaty komnanun Embedded Artists u3 cepun
otnagounbix cpencts LPCXpresso. LPCXpresso Board for LPC1114 (OM11049) — oma-
[A0uYHaA nnata paspaboTtaHHas coemecTHo komnaHuamu, Code Red, Embedded Artists
n NXP ana paspaboTku 1 0Tnaaku cuctem Ha 6ase MMKPOKOHTPONNepa, C AApoM
Cortex-M0, cepum LPC111x, npoussoactea NXP. [nata noctaenaetca ¢ uHTErpu-
poBaHHbIM JTAG-oTnagunkom. He Hyxpaetca B otoensHom smynatope. B komnnekr

SERIAL INTERFACES
PMU, power modes, BOD, I eee—————
single Vdd pawer supply, POR

BXOAWT Cpefa pa3paboTkm ¢ orpaHuueHnem 128 kbuT kopa.

OcobeHHOCTH 0TNAAOYHOW NNATHI:

+  YCTAHOBNEHHLIN MuKpokoHTponnep LPC1114 — 32 6ur, agpo Cortex™-M0, 32 kbaiir
Flash-namatv nporpamm, 8 k6airt O3, 8 ALIM 10 6w, UART, 2 SPI, I’C, 4 Taiimepa
(232 6mT, 216 61T), (4 KaHanoB 3axBaTa, 13 KaHanoe cpaHenuna), WatchDogTimer,
5 B coBMecTUMbIe BXoAbl/BbIXOAH, paboTocnocobHocTs o 50 My (scTpoeHHbIn

+  ycraHoBneHHbii 12 Ml KBapUeBbIii pe3oHaTop;

———————— °
Watchdag O PLL), mo 42 nuHmid BBOAA/BLHIBOAA;
1-25 MHz extemnal clock input, ) : e
System FLL S-channel, 10-bit
ANALOG + nopt USB Micro AB;
+ MaKeTHaAa obnactb;
+  CBETOAWO[ COCTOAHWA;

+  pasmepbl 35:x140 mm.

MWKPOCXEMA NXP JN5148 —
MOJIHOE PELLIEHWE ONA CETEU
ZIGBEE, JENNET W1V IEEE802.15.4

A4
4\

an NP company
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7 Fd

ZigBee npumersemcs 8 ocHogHoM mozda, Koada Heobxodumo nony4ams Hebonbwue
obBembl daHHBIX OM MHOXecm8a dam4uKos unau ynpasname UcNONHUMENbHBIMU
ycmpolicmeamu, pacno/oxeHHbIMU OMHoCUmMenbHo Hedaneko dpyz om dpyaa, 8 npe-
denax odHo20 noMewjeHUA UL 30aHUA, U SHaYUMensHo npesocxodum GecnposodHere

mexHonozuu Wi-Fi u Bluetooth no makum nokazamenam yeHa u 3HepzonompebneHue.
B ocHosy cmeka ZigBee nonomer cmandapm IEEE802.15.4, 8 komopom onucarbi mpe-
6osaHus K usudeckomy ypoeHio becnposodHoli cemu u npasuna ynpasneHus docmynom K cpede nepedayu
darHbix. Cmandapm 6ein pazpaboman makum obpazom, ¥mobbl MAKCUMansHo CHU3UMe cebecmoumocme
npodykyuu Ha e20 ocHose U obecne4ume MUHUMANbHO 803MOXHO nompebneHue npu HeGonbWUX cKOpocMAX
obmeHa urgpopmayueti. Ceme ZigBee & o6ujem cny4dae umeem A4eucmyro monosozuio U Kaxdoe ycmpoiicmeo
Moxem uzpame ponb KoopduHamopa, Mapwpymu3amopa unu KoHe4yHozo ycmpoiicmea. [Tpu smom 3oHa
noKpeimus cemu moxem 6eime HamHo2o Bonbille paccmoAHUA Mexdy omdenbHbIMU y3amu, 3a cHem 803-
moxHocmu pempancnayuu. Koreyroiid yzen cemu ZigBee, cnocober Ha Heckonbko nem asmoHomHot paGomer
om eduHcmeeHHo20 MuMuegozo 3nemenma muna CR. B Hacmoswee spemsa ZigBee wiupoko ucnonsayemcs e npo-
MbluwneHHocmu, MeduyuHckom obopydosaruu (8 mom 4Yucne OnA NoKanUayuUU MecmononoxeHus nayueHmal),
noxapHbIx damu4uKax, cHeMYUKax 2a3a U 3/IeKMpo3Hepzull U 8 CUCMeMax oXpaxsl Hedsuxumocmu um.d.
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NXP HA PbIHKE IEEE802.15.4 PELUEHHA
B 2010 rogy komnauua NXP Semiconductors npu-
obpena aHruMnCKylo KomnaHuio Jennic — n3secT-
HOro paspaboTumka pelweHmnid 6ecnpoBOAHBIX ceTeil
nepefa4mn JaHHLIX U 339BUNa O CBOEM NpPUCYTCTBUM
B HOBOM CEIMEHTE Cpasy ABYMA Pafuo MUKPOKOH-
Tponnepammn JN5148, JN5139 1 roToBbMM MOAYNAMK
Ha ux ocHose JN5148-001-M00/03, JN5148-001-M04,
JN5139-500c-M00/01/03, JN5139-00-M02/04.

Ocoboro BHUMaHUA 3acnyxmeaeT peleHmne JN5148, ko-
TOPOE ABNAETCA MOMHBIM, 3KOHOMUUHBIM, HEOPO MMM
W BLICOKOMNPOW3BOAWNTENBHBIM PAANO MUKPOKOHTPOE-
poMm ¢ noaaepxkoit ctaHaapta IEEE802.15.4. OH, B nep-
BYI0 O4epenb, NpeHasHaueH ana pabotsl B cev ZigBee
1 o6opyaoBaH Npou3BoAUTENbHBIM 32-paspaaHbim RISC
A0POM C MHOTOCTYTIEHYATHIM KOHBEIAE POM, MHCTPYKLMSA-
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Cmpyrmypras cxema JN5 148

MM NepeMeHHON ANWHGI ANA JOCTUXEHNA HanbonbLwein
TMNOTHOCTU KOJA, Pa3HOOBPasHBIMMW PEXMMAMMA 3HEPFOC-
GepeKeHna N NPOrpaMMUPYEMOI TAKTOBOW YacTOTOM.
MukpokoHTponnep obbeauHaeT B cebe 128 kbair 03Y,
128 k6air MN3Y 1 6oratbin Habop aHanoroBoit U UMdpo-
BOI Nnepudepunn, a Gonbluoil 06LEM NaMATH NO3BONAET
JN5148 ogHOBpeMeHHO BHINONHATL JBe 3aaauu: obcny-
MMBaTh ceTeol cTek ZigBee wnu JenNet (aHanor ZigBee
o1 NXP) v BcTpoeHHOE NpUnomeHue.
Takme cneumduyHble 3agaun Kak GopMUpoBaHWe na-
KETOB, PAcUeT KOHTPONLHON CyMMbI, 128-6utHoe AES-
WwudpoBaHUe, reHepUPOBaHWE CNYYANHBIX YACEN Bbl-
NONHAIOTCA annapaTHO €O 3HAUMTENBHON SKOHOMMEI
BPEMeHuW 1 3Hepruu. [Ins xpaHeHua 64-paspagHoro
MAC-agpeca 1 kniouya AES-wndposaHua npegHa-
3HayeHa obnacTb OHOKPaTHO NporpaMMUpyemoit
(OTP eFuse) namatv pasmepom 32 6air. B cootset-
cTBum co ctaHgaptom |[EEE802.15.4 paHHbie nepega-
I0TCA Ha Of|HOW U3 16 HecylMX B JUana3oHe YacToT
oT 2,4 ao 2,5 M, 4To NpK MaKCMManbHOM MOLHO-
cT nepegartunka JN5148 pasHoi 2,5 anbm He Bnever
3a coboil HeobXogMMOCTE MONYyYeHWe NULEH3UN
TKPY Ha ncnonbaoBaHue YacToTsl NPW IKCMUTyaTauum
obopynosaHua. JN5148 oTnnyaeTca OT KOHKYPEHTOB
HWU3KMM NoTpebneHrem Toka NpKu NpUeme 1 Nepega-
ye — 0o 18 MA, a TaKk#e ManbIMK TOKaMK YTEUKM B pe-
KMMe MaKCMManbHoro sHeprocbepexeHna — Bcero
0,1 mkA. ina pabotel JN5148 Heobxoguma BHeLIHAR
mukpocxema Flash-namaTu gna xpaHeHus koga npo-
rpammbl, HECKONBKO NacCUBHLIX KOMMOHEHTOB, ABa
KBapLIeBbIX PE30HaTOPa W NeYaTHan UNK YnMN-aHTeHHa,
obwei ctoumoctsio meHee 0,5 gonnapos CLUA.
OcHoBHbile xapakTepucTiky JN5148:

MakcumanbHas TakToBasA YacToTa 32-paspagHoro

RISC-npoueccopa: 32 My,

O6vem cratueckoro O3Y ana xpaHeHWa nporpamm-

Horo Koga: 128 kbaiT.

O6wvem 03Y: 128 kbaiT.

[vanazoH yactoT: ot 2400 go 2500 MIu.

MowHocTs paguonepeaatuuka: 2,5 nbm.

YyBCTBUTENLHOCTL NpUeMHMKa: —95 abm.

Tok npu nepepaye 15 mA.

Tok npu npueme 17,5 mA.

Tok B pexmme cHa (3anyck CUrHanoMm ¢ BxoAa):

0,12 mxA.

Tok B pexume cHa (3anycK no Taimepy WK CUrHa-

nom c exoga): 1,2 mrA.

Hanpsxexne nutaHua: ot 2 go 3,6 B.
+  [luanasoH pabounx Temnepatyp: ot 40 go +85 °C.
Kopnyc: HYQFN56, 8x8x0,85 mm.

CTEKJENNET —

BECMIATHbIH AHANOT ZIGBEE OT NXP
JenNet aBnaeTca cTekom ceTeBLIX NPOTOKONOB, paspa-
60TaHHbBIA CrIeUMantHO ANA Pagvo MUKPOKOHTPONNEPOB
JN5148 1 JN5139 1 nosgonaer BLICTPO OpraHWM30BaTL
ceTn BecnpOBOAHBIX AaTYNKOB KaK € NPOCTHIMM TOMONO-
FMAMM TWMa TOYKA-TOYKA TaK M €O CIOMHbIMM, AYENCTBI-
mu. Kpome 3toro JenNet nogaepveaeT NUHeHy0 TO-
MONoMIo M MEET GYHKLINW BOCCTAHOBNEHWA CBA3WN NPX
OTKase peTpaHCIMPYIoLWLNX MapLUpy TM3aTOpOB Yepes
coceiHue y3nbl. B ocHosy creka JenNet, kak v B ZigBee,
3anoxeH ctaHaapt |[EEE802.15.4 ogHako B oTnMumnm
ot ZigBee, JenNet npeanaraerca 6ecnnatHo, kak Habop
NpeABapUTENEHO CKOMMWUIMPOBAHHLIX BUENUOTEK dyHK-
uniA. MakcmansHoe peKoMeH0BaHHOE KONUYECTBO
y3noe Ana cetv JenNet coctagnaer 500 wr.

OEM ZIGBEE

MOV KOMMNAHHWW NXP

Mukpocxembl JN5148, JN5139 npeanaraiotca Kak oT-
[enbHO, Tak U B cocTaee mogenen. Mogynw npouseoa-

cTea NXP aBnA10TCA KOMNAKTHLIM PELLIEHWEM ANA MOH-
Taxa Ha POAWTENLCKYIO NNaTy Nailkon 1 NO3BONAIOT
6HICTPO MOAEPHM3MPOBATL CYLLECTBYIOLLWE M3OENNA.
Pasmepbl camoro KpynHoro He npeewilwaoT 18x41 Mm.
Mopaynu npegHasHaueHbl gna paboTbl € CETEBLIMM CTe-
kamu ZigBee, ZigBee PRO u JenNet u obopynoBaHbl
UART, ADC, DAC, SPI, GPIO, I2C n JTAG-uHTepdeitcamm.
MpoayKuma MOXET NOCTABNATLCA Kak CO BCTPOEHHOMN
YMN-aHTEHHOW Tak U ¢ pasbemom SMA wunu uFl gna
NOAKNIOYEHNA BHELIHEW aHTEHHDI, CO BCTPOEHHBIM
YCUAWTENEM MOLHOCTM U ManoWyMALMM YCUNWUTe-
nem unu 6e3 Hux.

CeoictBo/moayns JN5148-001-M00/03 | JN5148-001-M04 | JN5139-500x-M00/01/03 | JN5139-xxx-M02/04
OcHoBHbIE XapaKTEPUCTUEN |
BbixogHan MOLWHOCTL, AEM 25 18 25 19
YyBCTBUTENBHOCTD NpUeMHIKa, ABM -5 -98 -96 =100
i g e e 1000 4000 1000 4000
Yacrora, My 24 24 24 24
Ha ocHoee Kpuctanna IN5148 IN5148 IN5139 JN5139
Nonnepwmka cTexa JenNet, ZigBee PRO | JenNet, ZigBee PRO JenNet, ZigBee JenNet, ZigBee
MNutaHne |
HanprmeHue nutaHua, B 2,7..36 27..36 2,7..36 27..36
Tok B pexme nepepaun, MA 15 110 37 125
Tok B pexume npuema, MA . 175 23 37 I 45
Tok B pemume SHeprochepekeHis, 2% 2% 2% 2%
MKA
Duznyeckre NapameTpol
AuTenHa n%oa__m?::;;?: MO4 — uFl-pazbem MM((})‘:J— m‘;::"" T‘Jg;_s‘?;t;;mzm
M03 - uFl-pazvem
TemnepatypHbiid guanasoH, “C -40...+85 -40...485 -20...+70 -20...+70

FTAMMA Cankt-Metep6ypr - Ten. 325-51-15 [el*] |



AEMOHCTPALNOHHBIE NNATDHI
W CPEACTBA PA3PABOTKH

JIna o3HaKoMNeHWAa C NpoayKuMeid 1 NoaaepKKu pas-
paboTku NpeanaraeTca Habop CPeAcTs, BKMIOYALOLWNA
B ceba oTnagouHbin komnnekt JN5148 Evaluation Kit,
cpeny pazpabotku 10 JN-SW-4041 Eclipse IDE, w Habop
6ubnuotek. bonee nogpobHaa Hdopmauma npencTae-
neHa Ha caiite http://www.jennic.com
Komnnekrauua Habopa JN5148 Evaluation Kit:
Monynu Ha 6ase JN5148:

- 2 mogyna c PCB-aHTeHHOW;
- 3 mogyna c pasbemom uFl;
- 2 mogyna ¢ pazbemom uFl, c ycunutenem (gans-
HocTb Ao 4000 m).
- 4nnaThl € AATYMKAMW TEMNEPATYPbl, OCBELLEHHOCTH
W BNAWHOCTH.
1 nnara ¢ rpa¢mueckum XKW,
KomnnekT batapei.
2 USB-kabena.
3 uFl-aHTeHHbL. |
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PELLEHUA NXP A1 BECITPOBOAHbIX

CUCTEM ONCNIETHEPU3ALIMK
MOKA3AHUX NTPUBOPOB YYETA

-Bus

B 2010 200y komnarus NXP Semiconductors o6Ho-
8una nuHeliKy paduo4acmomHbix MUKpocxem dua-
nazona 315-915 MIy. 08Ho u3 ocHOBHLIX NpUMEHE-
Huli Komopoii — 6ecnposodHeie cucmemsl cbopa
nokazaHuii npubopos y4ema ¢ Ucnonb3o8aHuem
npomokona Wireless M-Bus.

MPOTOKON WIRELESS M-BUS

CraHpapr 6ecnpoeogHoro npotokona Wireless M-Bus
(EN 13757-4:2005) onucbiBaeT B3auMmogencTene
YCTPOMCTB Y4eTa pacxofa rasa, Bofbl, TENna v 3ekx-
TpoaHeprun. B Eepone Wireless M-Bus npumeHaet-
€A MOBCEMECTHO KaK 4acTb WHPpacTpykTypbl cbopa
WHOOPMALLMK, NONMYYEHHOW OT BLITOBLIX CYETUMKOB
KOMMYHaNbHbIX YCIIYT, B pafuyce OfJHON KBapTHpbI
wnu goma. Hecywas yactora 433 unu 868 My no-
3BOMAET UCMONB30BaTh KOMMAKTHBIE BCTPOEHHbIE
aHTEHHBI 1 0becneunBaeT JOCTATOYHYIO 4aNbHOCTL
pacnpocTpaHeHWA curHana o kommyTtatopa. OcHos-
HaA NpWYKHAa, No KoTopoi npotokon Wireless M-Bus
NOMy4MN WMPOKOE PACNPOCTPAHEHMWE B TOM, 4YTO OH
OTHOCWTENLHO NPOCT U TpebyeT peanusaumm Bcero
YeTbIPeX YPOBHEN U3 BO3MOXHBIX CEMMW N0 MOAENU
OSL. MNpu 3ToM pasnUUHLIMK KOMNaHWAMW Npeanara-
10TCA KaK BecrnnarHbie, C OTKPLITBIM UCXOHBIM KOOM,
TaK M KOMMepUeckue peanusauuu npotokona Wireless
M-Bus. B cpaBHeHun co ctekom ctekom ZigBee, npo-
Tokon Wireless M-Bus TpebyeT MeHbLIe annapaTHbix
pecypcos, a cnefjoBatensHo obecneunsaet 6onee
HU3KYI0 cebecToMMocTb u3genuii n Gonbluee Bpema
ABTOHOMHOWM PaboThl NPU TOM e EMKOCTW MCTOYHMKA
NUTaHWA, KOTOpOe ANA 3nemeHTa Tuna AA moxer uc-
UMCNATLCA FOOAMM.

0L2381 — MHOTOKAHANbHbINA
MPUEMONEPEAATYUK

315/434/869/915 Ml

KomnaktHei npuemonepeaatunk OL2381 xopowo
NogXOAWT ANA PeLlieHnA pasnnyHbIX 3afad, CBA3aH-
HbIX ¢ 6ecnpoBOgHON Nepefayeil JaHHbIX B Anana-
30He yactoT 315-915 MIu. He6onbuwoe notpebneque
W WAPOKWIA ANanasoH pafoyero HanpAKeHUA NuTa-

CuyeTumkmn

lop. Bopa

868 MI'y

Wireless M-Bus

CueTumk
INEKTPO3HEPIMK
K ueHTpanusosaHHoR
cHCTEMe yHeTa
ANEKTPUYECKoR
FHEPruK, pacxoia
00232132.8 KBTM BOAOR W rasa.

5 (40) A 220 B 50Ty
roCT P 52320-2005

Puc. 1. Mpumep ucnonesosanua Wireless M-Bus

HWA No3BONAIOT Mcnonb3osats OL2381 B MOBMNLHBIX
W aBTOHOMHBIX YCTPOWCTBAX, TAKMX Kak, Hanpumep,
NYNLTbl AWCTAHLMOHHOTO YNIPaBNeHUA WK CYETYNKAX
Tenna unu pacxoga rasa. Mukpocxema ncnoneayer
TexHonormio Fractional-N (PLL-cuuTesatop c gpo6-
HbIM 3HaYeHVeM Ko3bdMUMEHTa AeNeHA), 4TO No3Bo-
NAET OPraHW30BaTh HECKONbKO YACTOTHLIX KAHANOB
W NpoW3BOAMTL 06MEH faHHBIMKM C CKauyKoobpasHo
nepecTpoitkoi yactoTul TakKe NpuemonepeaaTimk
0L2381 obopynoeaH HacTpaneaembiM dpunsTpom MY
n SPl-uuTepdeitcom.
OcHOBHbIE XapaKTEpUCTUKN:
PLL-cuHTE3aTOP C APOGHLIM 3HaYeHWEM Ko duLn-
eHTa genenuna (Fractional-N cunTesatop).
Pa6oume yactotwl 315/434/869/915 Miu.
MY-npuemnuka 6nunskas k Hynio (Near Zero-IF).
ABTOMaTHUECKan KanMBpPOBKa YacTOTH NPUEMHMKA.
Mprem 1 nepegaTumka Ha HECKONBKWX MOMNOCaX.
AsTomatuueckmia [YH.
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WsmepeHune ypoBHA MOLIHOCTH NPUHUMAEMOTO
curHana (RSSI).

ABTOMaTHueCcKoe pacnosHasaHue npeambynsi
W nogmnmcu.

Hactpansaemas 4yBCTBMTENBHOCTL NPUEMHMKA.
Mporpammupyembiit LMKAMYECKWA TAUMEp aKTUBa-
LMK NPUEMHWKA C NOrpellHoCTBHIo 2%.
MoTpebneHue ToKa € 3anylWeHHLIM TalMEPOM
0,5 mrA.

BcTpoOeHHBI NporpamMupyemelii MOGYNATOP
ASK/FSK.

[Nporpammupyemas MOLHOCTL NepefaTuMKa
-20...+10 gbm.

Hanpsamenne nutanma 2,1-3,6 B.

MonynsapHbiia 32-sbisogHoit kopryec HVQFN33.
MuHUManbHOE KONUUECTBO BHELWHKMX MaCUBHbIX
KOMMOHEHTOB.

WexopHbie kogsl W M-Bus v geMOHCTpaUMOHHBI
Habop OM13006.



0L2300 — MHOTOKAHANbHbINA
NEPEAATYMK 315/434/869/915 Ml
ASK/FSK-nepepatunk 060pyaoBaH BCTPOEHHLIM Npo-
rPaMMMPYEMBIM YCUITUTENEM MOLWHOCTW W M3TOTaB-
nuBaetcA B 16-86iBogHOM Kopnyc 3x3 mm. bnaroga-
pa Fractional-N PLL (DAY cuHTesatop ¢ apobHbIM
3HayeHneM ko3dpduuMeHTa geneHns), BOIMOXHA
KOMMEHCALMA OTKNOHEHWIH YacTOThI KBAapLEBOro pe-
30HaTopa.
OcHOBHLIe XapaKTepUCTUKK:

Bcrpoetnwii fractional-N PLL.

Bcrpoennbiia T'YH.

Hezaencumble pexumMbl SHeprocbepekeHna ocLmn-

natopa n QAMY.

PaBoume yactoTtst: 315/434/869/915 Mlu.

OOK/ASK/FSK-mogynauma.

[porpamMmHas NOACTPOMKa YacToThl KBapLEBOro

pe3oHaropa.

Mporpammmpyemasn BLIXOAHAA MOLIHOCTD.

Mporpammupyeman geBMaLMA YacToTLI.

‘ fonandded by Philps
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Hebonbuoe notpebnenne sHeprum. KomnakTHbiit kopryc HYQFN16.
Manoe 4ncno BHEWHMX KOMMOHEHTOB. Huskan uena. |

ATOP — ABTOMOBUJIbHAA
TENEMATUYECKA NJTATOOPMA OT NXP

lfamma-Cankm-llemep6ypz npedcmaensem ceo-
um KnueHmam paspabomarHyro kKomnaHuei NXP
Semiconductors asmomo6unvHylo menemamuye-
ckyto nnam¢popmy ATOP (Automotive Telematic On-
Board Platform) — 3mo Hogeliwee peuwietue, paspa-
GomarHoe cneyuanbHo dng KOHMp o doPoXKHO20
deumeHus.

ATOP — 310 GSM-GPS (2,5 G) Mmoaynb ¢ nogaepkoi
mHomecTea TexHonormid — [JIOHACC, CAN, GPS, GPRS,
NFC, RFID, USB 2.0, JCOP u gp. CoueTaHKe 3TUX TEXHONO-
Wit MO3BONAET BOAMUTENAM, TPAHCNOPTHBIM KOMNaHUAM
W AOPOHBIM CITY?K6aM KOMMNEKCHO OLEHNBATL MECTO-
nonoMeHne asTomobuna, npober, Bpema MConb3osaHua
aBTO, pacxof TOMMBa, COCTOAHME aBToMobUNA B 6o
MOMEHT BPEMEHW, MUKOBLIE HAMPY3KI Ha J0POTM, CTON-
MOCTb MCMONb30BaHWA MNATHLIX JOPOT W MHOTOE APY-
roe. Micnonbaya Ty cucTemy v aHanM3Mpys NOMyJeHHble
[laHHbIE MOHO BbIGPaTL Hanbonee ynobHbIE MApLIPYTHI

WNK HaUNyylLee BPEMA MOE3KM, KOTAa JOPOri Haume-
Hee 3arpyeHbl Kpome Toro, ucnionssosaHue ATOP Gyger
CrnocoBCTBYET NOBLILEHMIO HE30MacHOCTI OPOXHOTO
[IBVWKEHWA, TaK KaK AaHHbIe 06 YroHax, B3nomax wiv asa-
PUAX MTHOBEHHO MOCTYNAIOT Ha MOBUNBHBIE TenedoHbI
BNAIENbLES WK MYNLTB! OXPAHHBIX 1 AOPONHBIX Cy#6,
O3BOMNAA UM PEArMPOBaTH HE3AME/TUTENLHO.
OTnnuHbIE XapaKTepUCTVIKW U pa3euTad GYHKLMOHaNb-
HocTs ATOP oTnuyaeTca NnpueneKaTensHON LIEHON, 4T
MO3BONAET MY YCTEILHO KOHKYPUPOBATH C KNTANCKUMI
GSM-mogynamm HuxHero LeHoBoro gvanasoHa. ATOP
MmeeT Bce HeobxoguMbie cepTUGUKATLI 48 MCNONB30-
BaHWA Ha TeppuTopun Poccnitckoin Oegepaunm v pag
KPYMHBIX POCCUACKUX KOMMAHNIA YAE OCYLLECTBAAKT
pa2paboTKy CBOMX NPOAYKTOR Ha Ero OCHOBE.
Mpenmywecrea ATOP:

Cooteetcteue ctaHgaptam EC u PO,

Huzkaa ctoumocts mogyna.

CokpallieHue pacxofoB Ha pa3paboTKy 1 YCTAHOBKY.

Java-npunoxeHwe

n Mukponpoueccop GSM
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ANA AopOHHBIX NNATEKEA
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MpuBAska Mmoayna K agTomobunio ¢ nomowsio NFC-
METKM.
Wcnonb3oBaHne pacnpocTpaHeHHbIX U NPOBEPEH-
Hbix TexHonormit: GSM, GPS/Tnonace (GNSS).
Henonbaosanme Texnonormit NFC/RFID (esammopnei-
CTBUE YCTPOWCTB, YAaNeHHOe CYMTBLIBAHWE W Mepe-
nAada uHdopmaLmm).
Henonbsosarme TexHonormin SmartMX/JCOP (6an-
KOBCKWNE MpunoMeHns, 6e3onacHocTb JaHHbIX).
BoamoxHOCTL NnogKNtoueHNA GyHKLUMIA SKCTPEHHOTO
Bbi3oBa eCall, Ao poXHbIX NNaTeXel, CUCTEM ONNaThL
C MOMOLLBIO CMApPT-KapT W APYTMe NPUNOKEHWA.
MpumeHeHKe:
AsTomobunbHan HaBUrauma.
MoHWTOpHHT MecTomnonoKeHua aeTomobuna B pe-
KNMe peanbHOro BPeEMEHU.
AHanM3 1 oNTMMM3aLIMA TPAHCNOPTHLIX MOTOKOB.
MoHuTopuHr napameTpos asTomobuna: npober,
pacxog TONNMBa, BPpemMa ABWKEHWNA, COCTOAHNE Ky-
30Ba M MHOTOE QpyToe.
Be3zonacHocTs. IkcTpeHHbii Boizos (eCall).
ABTOMOGMNBHEIE OXPaHHBIE CUCTEMBI.
Moaknoyerne asTomobuna k ceu MHTepHeT.
WHTerpupoBanmne MynsTUMEOUIAHBIX CUCTEM.
+  JlopoHbie nnaTexu.
OtmeTnm, uto Komnanua lamma-CaHkT-lNetepbypr ume-
€T 3KCK/MI03MBHOE NPaBO PacnpocTPaHeHWA W peannaa-
uum mogynein ATOP Ha Tepputopumn PQ v npeanaraer
BCe CpeAcTBa, HeobXxoaMMbIE ANA YCNelHo pa3paboT-
Ku: 06pasLbl MOAYNei, 0TNaA0YHbIE MNATbI M CPeacTBa
pa3paboTki nporpaMmHoro obecneyeHus. O
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EM773 — COBPEMEHHbIN TOAXOL
KWU3MEPEHWI) PACXO[A SNNEKTPOSHEPT U

B korye 2010 20da NXP Semiconductors aHoHcu-
posana MuKkpocxemy cHem4uKa 3neKmposHepauu

EM773, — nepeoe & mupe peuweHue dng npuno- T e
#eHuil 8 o6nacmu 6e3bunnurzoebix usmepeHul < o i A
3N1eKmpo3Hep2LUU, OCHOBAHHOE HA 32-pazpAdHOM T "
ARM-mukpokonmponnepe. 2 w
BBEEHUE t v e

B HacToAwwee Bpema ceTeBble cUCTEMbI cbopa uHdop- ] e i

MaLMM O Pacxofe 3NEKTPOSHEPri, He NPeyCMaTpu- »

BAIOLWE pPacyeT pa3Mepa onnarthbl, CTAHOBATCA BCe ~ » J

6onee nonynapHeimun. B CLIA, Kanape, Benuko6pura- e {

HUM U [epMaHMK OECATKN HALMOHAMNBHLIX KOMNAHWIA \/

NpennaraioT pasHoobpasHble pelleHWA A U3MepeHUA
noTpebneHus sneKTposHeprui. ACCOPTUMEHT COCTOWT

M3 pasNnU4HbIX CETEBLIX paSBe'erenei-i CUHOWKaTOpa-

. Puc. 1. becnposodHoti & mu np demea Current Cost, petic Google P Meter,
MK norpe&nﬂemon MOLHOCTH 1 oﬁu.lero pacxopa anek- nNaHes yuu ¢ Current Cost (cneaa Hanpaso)
Tpo3Hepruu, 6ecnpoBoAHbIX afanTepoB, NOAKNIOYae-
MbiX K ceTeBbiM po3eTkam nnu B kopnyce DIN-moaynei. XTALIN
a XTALOUT J—
AKTYanbHOCTb YCTaHOBKM TaKWUX YCTPOMCTE ocobeHHa SwD OUT | eeeer
B AloMax 060pyA0BaHHBIX MHOrOTapUGHBIMW CHETUNKE- |
MU, Tak KaK NnpegocTaBiseT BNafe/bly BO3MOKHOCT EM773
| IRC |~— CLOCK

BblGpaTh Hanbonee SKOHOMWYHbIE peXUMBl paboTbl GENERATION,
6 “ . TEST/DEBUG POWER CONTROL, [——+ CLKOUT

bITOBOI TEXHUKM Ha OCHOBE aHanu3a MrHOBEHHOM INTERFACE I_l SYSTEM
MOLJHOCTM W MCTopuUM noTpebnenuna. Cornacutecs, UG "?NS

. ARM
NONE3HO Y3HaTb 3a KakoW Nepyop BpeMeHn OKYTIUTCA clucks and
y3 p p yn CORTEX-M0 conhols
[ECATOK HefelleBbiX 3Heprocbeperaiolwux namn unu
OLIEHUTb 3KOHOMMIO OT MALUMHHOW CTUPKW C Temnepa- Fsl.zngl SRAM —
. . <tem b 8 kB
Typoii Ha 10 °C Hike NpuBbIYHON. MHorvie U3 npea- SYSISmELS
" slave slave slave
NaraeMbixX Ha PeIHKE YCTPOWCTB MOXKHO NOAKMIOUNTD |
slave
K BecnnaTHOMY MHTEPHET CEPBUCY BU3Yyanu3aluum %Tclnoof ?.gf‘; _,|H'Gl;5|gEED AHB-LITE BUS
W npotokonuposala — Google PowerMeter puc 1.
slave
EM773 AHB TO APB
BRIDGE

Qakmyeckn EM773 (puc. 2) ABNAETCA MUKPOKOHTPON- XD | LOWGAN

Nepom, NOCTPOEHHBIM Ha 6aze 32-6UTHOro NpoLleccopa 5T &7 XD +T—] UART C e ,"_ I_HIGHGAIN

VOLTAGE
ARM Cortex™-MO co craHaapTHbIM Habopom nepudepin e
(UART, SPI, IC, GPIO) v 060pynoBaHHbEIM M3MepHTENb- CT32B0_MAT[2:0] -_I e P I <:: "_' MISOO, MOSID

Hbiv 6nokom ME (Metrologic Engine). ME oumdposbisaet CT3280_CAPO —

. N .\ e scL
CUIHaNbI C JaTYMKOB TOKa W HaNPAKEHWA U BbIYMCNAET CTazB1_MAT[3:0] -——I 32-bit COUNTERTIMER 1 I(, A I 1+ sDa
AKTWBHYIO MOLLHOCTD, PEAKTUBHYIO MOLHOCTD, Kamy- CT16B0_MAT[2:0] + —

g | 16-bit COUNTER/TIMER 0 | d )

LWYIOCA MOLLHOCTL, KOIGGUUMEHT MOLUHOCTH, NONHBINA ‘—)|I|
K03 GULMEHT rapMOHMK 1 OPYTWe 3HAYEHWNA C TOUHO-
ctbio 19%. [pu BHUMCIEHNM He MCNONB3YIOTCA pecypeb
NpoLEeccopa MMKPOKOHTPOJUIEPE, YTO NONOKMTENBHO
CKa3biBAeTCA Ha NPOM3BOJWUTENBHOCTU PELLIEHWS B Lie-
NIOM, @ TaK KaK [J1A YNpaBneHws 3MepuTentHbim 6no-
kom komnanua NXP npegycmotpena cneynansHbid APl
nporpammupoaHue ME He noTpebyer rmy6okux sHaHWiA
B obnacti undpoeoit 06paboTkK cUrHanos. Pue. 2. Cmpyxmypras cxema EM773

Tabnuua. CpasHeHune EM773 ¢ pelueHnaMI gna KoMMe pueckMX 0gHO¢a3HbIX CYETUMKOB 3NMeKTPUYeCcKOoil 3Heprum

Cxema TakToBan Ppaiteep | WHpMkamMBHaA
Knacc an
Mponssogurent Mopene Jatunk Toka HOPMWpPOBaHMA YyacroTa, HK-nHgn- CTOMMOCTb, §
TOUHOCTH | NOTOKY
cHrHana My KaTopa (3a 5000 wT)
NXP EM773 Lynr BHELLHAA 1 400 32-bit Cortex™-M0 48 8 kbailt 32 HeT Her 21
£ . LUy, TpaHc., 2 9
Microchip PIC18F&7)72 e o | BHYTPeHHAR 05 1000 8-bit PIC18F 48 4 kbaiT 128 na i} 435
. . LUy, TpaHc., . .
Microchip PIC18F86)72 Katywka Paosckoro BHYTPEHHAR 05 1000 8-bit PIC18F 48 4 kbaiT 64 na na 412
Analog Devices ADE7116 LLiyu, TpaHE. BHYTPEHHAR 05 1000 8-bit 5082 4 512 baift 16 na i} 26

| 32 e-mail: sale@gamma.spb.ru « www.gamma.spb.ru



), ¥ 4
‘ L Founded by Philps

Wireless
M-Bus

usB

Puc. 3. JemoncmpayuorHeil Habop OM13006 dns EM773. B cocmae

K

Aum e s

PlugMeterControl us cocmasa NXP SDK

{patinee npasoe usobip — pozp

EM773 pa3pabaTbiBanock KaK pelueHne na nsmepe-
HWA PACXOAa NMEKTPUUECKON IHEPTUN OAHOPA3HBIX
noTtpebuTenei B CMCTEMaX «YMHBIA JOM?, NPOMBILL-
neHHbiX 6ecnpoBOJHbIX JaTYMKax U BCTPaMBaHUA
B GbITOBYI0 TexHWKY. B cBoeit obnactn EM773 ycnewno
KOHKYPWPYET € Y3KOCNELManM3MpoBaHHBIMA MUKPO-
CXEMaMM, NPeAHa3HAYeHHBIMIM MCKIIOYMTENBHO ANA
KOMMEPUECKNX M3MEPUTENbHBIX Npubopos Bnarogapa
NPUBNEKATENLHOW LIEHE, BLICOKOW NPOM3BOANTENLHO-
CTW W 3HauMTENbHOMY obbemy kak Flash, Tak n SRAM-
namatu (Tabnuua). OTCyTCTBME YacoB peantHoOro Bpe-
MEHM W1 ipafiBepa MUAKOKPUCTATUIMYECKOTO ANCTER
06BACHAETCA BO3MOMKHOCTBIO MCNONB30BAHNA CTEKOB
6ecnpoBOAHLIX CETEBBIX MHTepdeilcoB Ana nepegaun
[JAHHBIX M CUHXPOHU3ALIMM BPEMEHU C BEMYLLMM Y3/I0M,
Hanpumep Wireless M-Bus. EM773 paccunTaH Ha pa-

GOT)F C TOKOM3MEDPUTENbHBIM PE3SUCTOPOM — CaMblM
AeleBbiM JaTYAKOM TOKa.

OM13006 — LEMOHCTPALIMOHHBIH
HABOP ANA EM773
B coctae otnapouHoro komnnekta EM773 exogar:
1. BecnpoBogHoi aganTep-usMepuTENb Harpy3Ku
Ha 6ase EM773 ¢ paHcuBepom OL2381.
2. USB-tpaHcueep ¢ mukpokoHTponnepom LPC1343
n TpaHcuBepom OL2381.
3. NporpammHoe obecneveHne (gocTynHo ana bec-
NNATHOI 3arpy3Ku C CaiiTa Npou3BoguTens):
a. npoekt IAR ARM ana 6ecnpoBogHoro aganTepa-
n3mepuTena Ha baze EM773;
b. npoekr IAR ARM gna USB-TpaHcueepa Ha 6ase
LPC1343;

3ALUMTHBIE (TVS) AUOADI

KOMINAHWUU DIOTEC, NXP, STM

(cnesa) u USB-mparicusep (cnpasa).

¢. npunoxenue MS Windows ana otobpameHua no-
nyuyenHbix oT USB-TpaHcMBepa AaHHBbIX.

B apanrtepe-uameputene OM13006, u USB-TpaHcuBepe
peanusoeaH ceteson ctek Wireless M-Bus, oTKpbiIThIA
WCXO[HBIA KOL KOTOPOTo NpejoCTaBNAETCA B COCTaBe
SDK. ObmeH gaHHBIMW Mexay ABYMA YCTPOWCTBaMN
ocywecTenaeTca Ha YactoTte 433 MIy ¢ ncnons3sosa-
Hurem YM-mogynaumm. Ina oTobpaeHna NonydeHHbIX
HaHHbIX Ha MoHuTope (MK u ana ynpaBneHua pexu-
Mamu paboTbl afanTepa U3MepUTeNA NpefHa3Have-
Ha nporpamma PlugMeterControl. cnons3osaHue
OM13006 B KayecTBe OTNAAOYHON NAATH BOIMOMKHO
6narogapa HaNWYMIO B CXEME afjanTepa-U3MepuTens
pasbema ana nogknoyerna SWD-otnagumka, Hanpu-
mep, J-Link PRO 1 passema ana sanucu MO nocpen-
cteom ISP uepes UART. O

BO3HWKHOBEHWE NEPEHANPAMEHNA

[Mpu 3kcnyaTaLnm 3neKTpoHHOro 0bopyNOBaHIA B Ero
LenAx BO3HMKAIOT Pas/IVyHbIE Bl 3NEKTPUYECKUX
Neperpy3oK, Haubonee onacHbIMW U3 KOTOPLIX ABNAIOT-
cA nepenagbl Hanpaxenus. [epenan HanpsmeHnAa —
cnyyaiiHble NYNbCaLWN HaNPAXKEHWA C aMNAUTYOOM
6onbueit, yem pabouee HanpaxeHune B Uenu. Takne
neperpysk1 BO3HUKAIOT B pe3ynbTaTe BOSHUKHOBEHWA
3NEKTPOMArHUTHLIX MMIYNIbCOB ECTECTBEHHOTO MPOUC-
XOMKAEHWA (rPO30BbIE Pa3pAabl), MMMYNBCOB MCKYCCTBEH-
HOTO NPOVCXOMKAEHNA (M3NyYeHWe paguonepeaalonx
YCTPOWCTB, BHICOKOBOMBTHLIX NMHWIA Nepepaay, ceTen
3NEKTPOTPAHCNOPTa U [IP.), @ TaK e 3a CHYET BHYTPEH-
HUX MepeXoHLIX NPOLEccoB B 060pyoBaHIK, KOTOPHIE

HarpyskW UnK nekTpocTatueckvx paspagos. [epenag
MOMET JJIUTLCA OT HECKONBKO HC [0 HECKONBKMX MC.
Takme nepexofiHbie NPOLECCH COKPALLAIOT CPOK CITYH-
61 3neKTPOHHOro 060 PYNOBaHMA MU BOBCE BLIBOJAT
€0 U3 CTPOA, YTO YCNIOMHAET XKM3Hb paspaboTunkam
3MEKTPOHUKM, KOTOPLIM Heobxognmo paspabaTsiBats
CXEMBI 33LYMTbI SNEKTPOHHBIX YCTPOWCTB.

Haubonee pacnpocTpaHeHHbIMK 1 ONACHLIMK ABNAIOT-
CA rPO30BOM W CTaTMYECKWiA paspAaa.
JnekTpocTaTU4ecknid paspag — Hanbonee pacnpo-
CTpaHEeHHbII Nepenag HanpaseHua. INeKTpocTaTHye-
CKMIA 3apA[] BO3HWKAET W3-3a TPMOO3NEKTPUUYECKOro
adpdekra. TpuboanekTpuuecknin 3ddekt — sddekr,
Npu KOTOPOM 3NEKTPUYECKMIA 3apAg BO3HMKAET M3-3a

6onee pacnpocTpaHeHHbIe TPBO3NEKTPUYECKNE MaTe-
puantl — HeWnoH, 6ymara, pesvHa, BUHW, 360HUT.
Cratnuecky paspaabl MOTYT JOCTUraTb HaNpPAKEHNA
Ao 15 kB. Qopma BONHLI pa3paga QOCTUrAeT MUKa B 1 HC
¢ obleit NnpoaomKMTENBHOCTLIO A0 60 HC (pyc. 2).
[Ina 3aWuTs! UeNein 3NeKTPOHHEIX YCTPOMCTE OT BO3-
[eNCTBAA 3INEKTPUUYECKNX NEPEerpy3oK MoryT uc-
Nonb30BaThCA PasNNyHble METOAbI, OCHOBHLIMU
W3 KOTOPbIX ABNAKTCA: KOHCTPYKLUMOHHBIE, CTPYKTYPHO-
GYKHUMOHANbHbIE, CXEMOTEXHNYECKME,
KoHCTPYKUMOHHBIE METOfbI 3aLUMTLI BKTIOYAIOT B ceba;
paunoHaNLHOE PacronoXeHNE N MOHTaM KOMNOHEH-
TOB, 3KPaHUPOBaHWE, 3a3EMIEHWE W p.

BO3HWKAIOT NPK OTKIGYEHUN EMKOCTHOM, MHOYKTUBHOIM MEeXaHWU4YecKoro KOHTaKTa IByX AnaneKTpukos. Hamn- I
PP
100 %
90 %1
120 | I 150
Ipp | 100% Ipp; Buis Iep
(%) N (%)
sol——1\ 100 f-—-- 100% Ipp; 10ps
/ Ne- k V
| ] 50% Ipp; 20us
50% lpp; 1000ps
40 | \\ 50 : \
f \\\ \ 10 %-
'[]' - - ™~ ,)
.‘-‘"‘-—
[ —{le—t,=0,7nsto1ns t
0 0 [+— 30 ns
0 10 20 0 4
t{us) 0 ' 2 3 s A 60 ns "‘
Puc. 1. Qopmer uMnymecos Puc. 2. M [ KO0 d
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Tabnuua 1. 3awmtHeie gnogs NXP |

HammeHoBaHne Ynakoeka |y Makic (mA) Yncno NMHAIA 3aIMTH P e (BT) V. (B V. (B
BZA100 5020 2 18 - 68 525 &
BZA408B | SC74 | 01 4 - 55 | 5 |
BZA820A SC-88A 01 4 - 20 15
BZA9SGA |  so5 | 1 4 - 56 | 3
BZA9SGAVL 505 02 4 - 56 3 B — v
MMBZI2VAL | TO236AB | 0005 1 40 12 | 85 | o
PESD12VL1BA S0D323 005 1 200 159 12 ..
PESDICAN |  s0T23 | 0,05 2 200 78 | » ot
PESDILIN S0D323 005 1 160 278 u P-N
PESD24VLIBA |  S0D33 | 005 1 200 s | u
PESD2CAN soT23 10 2 230 28 # e
PESD3V3LIBA |  SOD323 | 2 1 500 64 | 33 | ioom
PESD5Z12 S0D523 10 - 200 - 12
PRTRSVOUIT | soT23 | 01 1 - - | 3 | Puc. 3.B D mura (BAX) TVS-duoda
PTVS10VS1UR soD123 06 - 400 18 33

3biBanack SGS-Thomson, a 3atem npeo6pazosaHa B TOT
B, B KOTOPOM CEMYAC BLICTYTIAET Ha PhIHKE 3NEKTPOH-
HbIX KOMMNOHEHTOR. B NOpT$oNMO 3alUMTHBIX 3NeMEHTOB
Komnanun STM NpucyTCTBYIOT MMKPOCXEMbI 3aLMTb,
3awmTHele (TVS) anoas, v ux c6opku.

Tabnuua 2. TVS-guogpi Diotec

O6paTHBI ToK
MaKc

Wm NYNbECHAA MOLHOCTE

HanpaxkeHnue
crabunusaumn

1.5KE10 D54x7,5 1500 81 10 9 " 1
| 15KE100CA | D54x75 1500 855 | 5 95 05 | 1| ‘ '
1.55MC10 SMC 1500 10 5 11,1 135 1 ‘ k foumded by Philps
| 15SMCJI00A | SMC 1500 100 ] 5 m 23 [ 1|
SKP100 D&x7.5 5000 100 10 m 14 1 Komnanua NXP Semiconductors ogHa 13 Beaywnx
| BYZS0A22 | D13x107 - - | - 198 22 | 100 |  KOMNaHWil No NPOM3BOACTBY MONYNPOBOAHUKO-
BZW04-10 Do-15 400 10,2 5 114 126 1 BbIX KOMNOHEHTOB, OCHOBaHHaa komnaxuei Philips
| P4KE100C Do-15 400 81 | 5 %0 1o | 1 | Semiconductors, ¥ BblieNIeHa B CAMOCTOATENLHYIO
P4SMAJ100CA SMA 400 100 5 m 123 1 KomnaHuio B 2006 r. umeeT Gonee 50 3aBogos no ece-
| P6KEI00 DO-15 600 81 | 5 %0 10 | 1 | mymupy.B noprdonvo komnanmm NXP HacunTbisa-
P6SMBJ100A SMB 600 100 5 m 123 1 eTca okono 300 HauMeHOBaHWIA 3aLMTHLIX AVOAOB
| SDA4AK DO-213 300 1 | 1000 16 2 | 1 | n x cGopok. TVS-auofbl BHINYCKAIOTCA B PasNvyuHbIX
TGL34-100C | DO-213 150 81 5 90 110 1 MoANdUKALMAX NCNONHEHNA U BAPWAHTaX KOPMYCOB,
| TGL41-100CA | DO-213 400 85,5 ‘ 5 95 105 I ! | ot npocTbix SOT23, no 20-eieogHbX SOIC, B rabnmue 1

MeTogab cTpyKTYPHO-GYHKLMOHANBEHOMN 3aLMTH BKAKO-
YawT B ceba: paunoHanbHLIA BHIGOP NpUHUKMNE Aei-
cTBuUA 060pyAOBaHMA 1 BEIGOP UCMONb3YEMbIX CTaH-
[ApTOR Nepegayn CUrHanos.

CxemoTexHUYeckne cnocobbl 3aWuTLl BKIIOYAIOT
B ceba: NaccMBHYI0 M aKTUBHYIO 3awmTy. Hanbonee 3¢-
eKTUBHBIM CPeCTBOM 3alLMTL 06OpYaOBaHMA OT BO3-
[eNCTBUA ABNAETCA aKTUBHAA 3aLUNTa.

OCHOBHBIMK 3NEMEHTAMY aKTUBHOM 3aLLWTLI ABNAIOTCA,
TVS-guopei (transient voltage suppressors) (unm Tak
HasblBaeMble CYMNpPeccopsbl, 3alNTHLIE AUOAH, Orpa-
HWYWTENM HanpaxeHua), BapucTtopsl, TVS-TupMcTopbi
W paspaAHUKM.

TVS-AN0ObI

Kak npaBuno 3awuTHbie QMO — 3TO KPEMHUEBbIE
NNOCKOCTHLIE AMObI HAMEPEHHO pa3paboTaHHble
¢ 6onblwoi obnacTsio nepexoaa, Ana Toro YTobbl
OHU MOTTI CNPABNATLCA € BLICOKMMI CKaYKaMM Harps-
MEHWA, UTO AlenaeT ux GecronesHbIMM 41A NCNONb30Ba-
HUA NPY HU3KOM HanpaxeHum. Vix emkocTHoe conpo-
TUBMEHWE HAMPAMYK OTHOCUTCA K obnacTi nepexoga
W PacTeT 3KCMOHEHUMANBHO, B TO BpeMA Kak pabouee
HanpaMeHWe CHUKaeTCA.

OrpaHruMTENb HANPAXKEHWA — 3TO NONYTIPOBOAHNKOBLINA
Avnog, paboTaroLmil Ha 0BPaTHOWN BETBM BONLTAMMNEPHOM
xapakTepucTiki (BAX) ¢ naBUHHBIM Npo6oem um Ha npa-
moi eeTeun BAX (puc. 3). TVS-auon npegHasHayeH anA 3a-
LMTBI OT NEPEHANPAMEHA MHTET PANBHBIX 1 IO PUHBIX
CXeM, PaAuOo3NEKTPOHHBIX KOMNOHEHTOB 1 ap. Y nony-
NPOBOAHNKOBbIX OrpaHMuUTENel HanpaxeHna BAX aHa-
norvuyHa BAX crabunurporos. B ycnoema HopmansHoin

| 34

paboTbl OrPaHUUKUTENK ABNAIOTCA BLICOKOMMNENAHCHOM
HarpysKoii Mo OTHOLLIEHMIO K 3aLUMLLAEMO CXEME 1 CITy-
MAT ANA 3aWKTH Lenw. B npeane yctpoiicTeo BuIrnaguT
Kak PasoMKHYTasA LIEMb C HESHAYMTENBHBIM TOKOM YTEUK.
Korga HanpaMseHWe NepexoHoro NpoLecca NpesbilLasT
paboyee HanNpAKEHWe LENW, UMMNEAAHC OrpaHNYUTENs
MOHWKAETCH, N TOK NEPEXOHONO MPOLECCa HaYNHAET
Teyb Yepes orpaHnumnTent. MolwHoc s, obpazoBasluasca
MpW NepexogHoM NPoLIEcce, PacceMBaeTca B Npegenax
3ALUMTHOTO YCTPOWCTBA M Of PaHUMMBAETCA MAKCVIMATBHO
AONYCTUMOM TeMNepaTypoit Nepexopa. Koraa nuneitHoe
HarpAeHNE JOCTUIaeT HOPMArbHOTO YPOBHS, OrpaHi-
YUTENb ABTOMATUYECKM BO3BPALLAETCA B BLICOKOMMIE-
[IAHCHOE COCTOSIHME.

OpnHKMm 13 ocHOBHBIX NapameTpos TVS-auonos aenaetca
BpemA peakumn. Bpema pearkumm Ha o6patHoi BeTke BAX
(BeTKa naBuHHOro NPo60A) COCTABNAET HECKOMBKO NC.

DIOTEC, NXP U STM

HA PbIHKE 3AIUNTHBIX AHOA0B

Ha pbiHKe npovssoauTeneil 3alMTHBIX NONYNpoOBo-
[IHVKOBbIX 3MEKTPOHHbBIX KOMNOHEHTOB eCTb PAA UrPo-
KOB, B UMCNO KOTOPLIX BXOAAT komnahma Diotec, NXP,

STMicroelectronics.
‘y, M3 KPYNHeMWnX KoMNaHWii npo-
M3BOAALIAA NONYNPOBOAHNKOBLIE
KOMMOHEHTLI, 06pa3oBaHHan B pesynbraTe CAWAHNA
[BYX KOMMaHWi Mo NpoU3BOACTEY MUKPO3NEKTPOHN-
KW: uTansAHCcKon Societa u Generale Semiconduttori

STMicroelectronics — opgHa

(5GS) Microelettronica n ¢panuysckoit Thomson
Semiconducteurs. Ha MOMEHT cnuAHWA KOMNAHWA Ha-

e-mail: sale@gamma.spb.ru -« www.gamma.spb.ru

nepeYncrieHbl HEKOTOPLIE IMHEN KK 3aLUMTHBIX AMOA0B
Komranuu NXP v ux KpaTkne XapakTeprcTMKU.

]j‘ Diotec

Semiconductor

Komnanma Diotec Semiconductor AG (Diotec) — 6uina
obpasoeaHa B 1973 . 8 ropoge Xairepcxaiim (fepmanna).
Ha cerogHawHmin geHb KOMNaHWA ABNAETCA BEAYLIMM
NpOW3BOAVNTENEM CTAHAAPTHLIX M CUNOBLIX NOMYNPOBO-
AHWKOBbIX AMOAOB W BeINpAMKTENe. Bnarogapa npume-
HEHWo COBCTBEHHOIN YHUKaNbHOM TexHonorn Plasma
EPOS, He umetowei aHanoroe B mupe, obecneunsaioLien
BbICOKOE KaYeCTBO NPOU3BONMON NPOOYKLMK.
OpHoit u3 Hanbonee CUNBHBIX U MHOTOYMCNEHHBIX
nuHeek npoaykumn Diotec asnaotca TVS-guoas!
(transient voltage suppressors) B 3Toi NUHEINKe Ha-
cumTbiBaeTcA Bonee 1500 HanmeHoBaHMI, B Tabnuue 2
NpUBEAEH KPaTKUiA NepedeHb 3alUTHBIX AMOOO0B U X
KpaTKME XapaKTepUCTUKM.

BbIBObl

[MpakTyeckn ntoboe 3NeKTPOHHOE YCTPOWCTBO HYMKaa-
eTca B 3almTe OT nepeHanpaxeHui. [pu Boibope cxem
3aLLWTBI SNEKTPOHHBIX YCTPONCTE CNEYeT yUNTHIBATL
He TONBKO XapaKTePUCTUKW 3aLMTHBIX 3/IEMEHTOB,
HO W MX KauecTeo. B couetanmm ¢ nepefioBbIMM TeXHONO-
THMAMM, BLICOKVM KaUeCTBOM 3/IEMEHTOB 1 EBPOMENCKIAM
MOAXOIOM K OPraHM3aumMi NPoM3BOACTBa NPOAYKLWA
komnanuit Diotec, NXP 1 STM nossonseT npuMeHAaTs X
B Pas/uHbIX OTPAC/AX 3MEKTPOHMKM, B TOM YMCNIE B CH-
cTemax 6e30MacHOCTH, rae NPeqLABNAIOTCA NOBLILLIEH-
Hble TpeboBaHWA K HAAEXHOCTY annaparypbi. O




BbINPAMUTENbHDLIE ANOAbI
U ANO0AHbIE MOCTbI KOMMAHWUU DIOTEC

Diotec

Semiconductor

%

MpakTnueckn nwban coepemeHHasn 3NeKTPpoHNKa
HY¥[aeTcA B NOCTOAHHOM HanpAXeHNN NTNTaHNA,
nio6an cxema BbINPAMIEHWUA NUMEET B CBOEM COCTa-
Be BbINPAMWTENbHbIN MOCT Ha 6a3e NCKpeTHbIX
AWOAORE NNN AMOJHOTO MOCTa B eANHOM Kopnyce.

KOHCTPYKLIUA, NPEUMYILIECTBA
AWOAHBIX MOCTOB
KOHCTpYKLMA MOCTOBbIX CXEM MOAKET BbITh BLIMONHEHA
W3 OTAENBHLIX AMOROE (pyC. 1), MK B BUAE MOHONMTHOWN
KOHCTPYKUMM (OnoaHoii céopku) (puc. 2). MoHonuTHas
KOHCTPYKLIWNA, KaK MPaBuno, NpeanoyTMTeNbHen — oHa
felueBne v MeHbLwe no obbemy. lnoast B Helt nogobpa-
Hbl Ha 33BOJIE M3rOTOBWTENE W NapameTpbl MaKCUManb-
HO aHaNOTMYHLI APYT APYTY, B OTNIMYME OT OTAEMNbHbBIX
[MOJ0B, [ NAPaMETPhI MOTYT OTIMYATLEA APYT OT ApY-
ra, K TOMy #e B paboyem COCTOAHWUN ANOMbI B AMOOHOM
cbopke paboTaloT B 0ANHAKOBOM TEMNIOBOM PEMUME,
YTO YMEHbLAET BEPOATHOCTb BbIXOAA U3 CTPOA 3Ne-
meHTa. Elwe ogHum npeumywecteom anogHoi cbop-
KW ABNAETCA e NPOCTOTa MOHTUPOBaHUA Ha nnaTe.
OCHOBHBIM HEOCTATKOM MOHONWNTHON KOHCTPYKLMK
ABNAETCA HE BO3MOKHOCTb 3aMeHbI OHOTO JVOAA, Bbl-
LWeWero U3 CTPOA APYTMM, B 3TOM Clydae Heobxoanmo
MEHATL BCro CHOPKY, HO MPOMCXOAMNT 3TO KpaiHe Pefiko,
ecnu paboune pexnmbl QOOHOTo MocTa nofobpaHbl
NpaBUbHO.
06nacTb NPUMEHEHNA BbINPAMWTENbLHBIX ANOOOE N MO-
cToB obWwKpHa:

npubops! oceewenua (IMPA gna nioMUHeCUEHT-

HBIX 11 KOMMAKTHBIX JIOMWHECLIEHTHBIX Tamn, 610Ku1

Pue. 1. Juodreii mocm Ha duc

Puc. 2 [Juodras cbopra

yNpaeneHna CBETOOUOOAMW, ANMME P, MOAYNU
CONHeYHbIx HaTapen);

CYETUMKM 3NEKTPOIHEPTIW, ra3a U MNOKOCTH;
6NOKWM NUTAHMA W YNIpaBNeHWa GLITOBON TEXHUKI
(TeneBu3opoB, MMKCEPOB, CTUPANbHLIX MaLUWH, Mbl-
NecocoB, set-top-box, KOMMbLIOTEPOB, XONOAUNBHN-
KOB, 3NEKTPOMHCTPYMEHTA M Ap.), 3apaaHbIe YCTPO-
cTea Mo6unbHIX TenedoHos 1 HoyTbykoe, AC/DC-,
DC/DC-npeobpazoeateny;

NPOMBILLNEHHBIE BNOKW NUTAHKA, 3apAAHBIE YCTPOW-
cTBa, BNOKM yNpaBneHnsa 3NeKTPoABUraTeNAMN,
PErynaTophbl MOIWHOCTH, aBTOMOBUNbHBIE BLINPA-
MUTEMNA 1 Ap.

Tabnuua 1. Beinpamurenshbie guoppi

DIOTECHA PbIHKE

3NEKTPOHHBIX KOMMOHEHTOB

Komnanua Diotec Semiconductor AG (Diotec) — Beina
obpasoeaHa B 1973 . 8 ropoge Xaitrepcxaiim (fepmanna).
KomnaHua 3aHANa NpoyHoe MECTo Ha PhiHKe NoNynpo-
BOOHWKOBBIX 3NIeMeHTOB. Bca npoaykumA BeinonHeHa
no 6e3cBUHLLOBOI TexHONorW. Bnarogapa npumeHeHM0
cobCTBEHHOW YHUKanbHoN TexHonoruu Plasma EPOS,
He MMEIOLLEN aHaNoroB B MUpe, yaanock obecneunts
BbICOKOE KauecTBO NPOM3BOANMON MPOLYKLIMA 1 Mon-
HOCTBIO MCKIIOYNTL NPUMEHEHNE arPeCcCHBHBIX KUCOT
B NpOLiecce NPOM3BOACTEA U CBECTW K MUHUMYMY Bpen-
HOE BMMAHWE Ha OKPYHAILLYIO Cpedy.

Wmnynbchoe obpathoe CpeAHI'M'! TOK Vnapr!uii Hanpamexue T
Kopﬂyc HanpameHWe NpAMOW MaKC NPAMOW TOK npamMoe
o [ o [wr]o]

1N4007 | DO-41 1000 1 50 TR 5 1000
1N007-13 | DO4T | 1300 1 o | u [ 5 1300
EM518 DO-41 2000 1 50 THEE 5 2000
sM svA 1000 1  Ju ] 5 1000

S2A SMB 50 2 50 o s | s 50

38 SMC 100 3 m | s | 3 5 100

Tabnuua 2. OgHo- u TpexdazHbie MOCTbI

Wmnynbchoe
ofipathoe
HanpAmeHne

Ynakoeka,
MM

CpepHwii ToK
npamon

YaapHbiii npa-
oiA Tok 50/60 Ny

Hanpamxexue
npAmoe

Tok yTeukn

MaKC.

VB LA | h VB LA [ | 8 |

Boinpamurenn opHodasHbie

| B3BOCISOOA'B | 19x35x10 | 800 18 50 | 10 800
B380D DIL 800 1 40 11 1 10 800
| BSOOCISOOA/B | 19x35x10 | 1000 18 50 | 10 1000
B5005 DIL 1000 1 40 11 1 10 | 1000
| cs10D oL 20 1 40 | 05 1 500 0
GBITOM 32%56x17 1000 3 220 10 | 1000
| GBUlOM 2083318 1000 84 W1 12 10 | 1000
KBPC10/15/2500FP
| KBPC601 152x15,2%63 | 100 38 = I TE 10 00
KBU12M 23,5%5,7%193 1000 84 300 1 12 10 | 1000
| KBUSM BSXSIXI93 | 1000 56 W1 8 10 | 1000
MS500 SuperMicroDIL 1000 05 20 12 | 05 10 | 1000
| mMys2s0 MicoDIL | 600 05 20 [ 12 | os 10 600
PB1001 19x19%6,8 70 10 150 12 | s 10 35
| 580 MiniDIL | 160 08 44 [ 12 | o8 10 160
Ms380 Micro-DIL 05 20 12 | 05 10 800
| BA0S2A oL | 80 23 65 L oss | 2 10 |
B25052A 50-DIL 600 23 65 095 | 2 10 600
| B500S soDL | 1000 1 40 [ u 1 10 | 1000
Bbinpamurenn 3-pasHble
| DBISIS16 | 285x285x10 1600 15/25 aspes | 105 | 75 10 | 1600
DB35-14 28,5%28,5x10 1400 35 500 105 | 175 | 10 | 1400
| DBiSR512 4020x10 | 1600 15/25 5385 | 105 [75125) 10 1200
DBI25-12A 35x25x4 1200 2 390 105 | 125 | 10 | 1200
. DBie-12 40<20x10 | 1600 6 EEEEIE 10 1200
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TaKWX MOMYMOCTa MOTYT Nerko chopmMHUpoBaTE OHO-
N TpexdasHylo CXemy BXOAHOTO BbINPAMMUTENA.
Takoi NoAYMOCT yNyylWwaeT NpoLiecc aBToMaTUHECKon
naiku NNaTt u He TpebyeT py4HOro NpoLecca MOHTa-
#a MOCT/pagMaTop B MCTOUHMKAX NUTaHWA W Bnokax
yNpaBneHna ABUraTenem, pacCYMTaHHLIX Ha paboTy
0 HECKONbKMX coTeH Br.

Cepwua 516 copepuT AiBa Anoaa HomuHanom 8 A, koto-
pbie MOTYT UCNONB30BATLCA, ANA CO30aHNA ofHoda3-
HOTO MOCTa € MaKCUMaNbHBIM TokoM 16 A unu Tpexdas-
HOro mMocTa ¢ Tokom ao 24 A. ObpatHoe HanpaxeHUe
nonymocra gocturaet 1000 B, MakcMManbHbIi TOK
neperpy3skm 135 A npu yactote 50 My,

BbIBOA

B couetannu ¢ nepeoBbIMM TEXHONOTUAMM U HEMELI-
Puc. 3. Manymocm S16 KUM MOAXOAOM K OPraHN3aLnv NPOU3BOACTEa, NPOaYK-

umA Diotec obnagaeT BHICOKAM KaUeCTEOM W NO3BONAET
B rabnuue 1 v 2 npuBefieH KpaTkuid nepeyeHb nxapak-  [1na npumeHeHna B OfHO- U TPeX(asHbIX CXeMaX  MPUMEHATb €e B Pa3NMUHBIX OTPACNAX SMEKTPOHMKM,
TEPUCTUKMN BLINPAMUTENBHBIX JUOOB, OOHO- U Tpex-  Komnaua Diotec npepnaraet NonymocTsl CepuM  rAe NPeAbLABNAIOTCA MOBbILEHHBIE TpefoBaHWA K Ha-
$azHbIX BLINPAMUTENBHBIX MOCTOB KoMnaHuy Diotec. 516 B kopnyce D2PAK (TO263) (puc. 3). lBa unu TpU  AEKHOCTH. O

ROHM SEMICONDUCTORS HAYANIA NPOM3BOACTBO FERAM-NIAMATH

FeRAM — onepaTvBHaA namaTs, No cBoemy yctpon-  Tabnnua 1.

cTBy cxoxan ¢ DRAM, Ho ncnonbaytowan cnoi cer- Mogens 06bem namaTi Wnrepdeirc Kopnyc | Hanpamenmwe nutannn, B | Taktopas wacrora, My
HETO3NIEKTPUKa — BelllecTsa USMEHAIOLLEro CBo MR48V256A | 256 kbuT (32 kx8 6ut) | Mapannenbhbii | TSOP-28 33 -
NPOBOANMOCTL B 3aBMCUMOCTH OT HaMarHMYEHHOCTH, MRASV256A | 256 k6T (32 Kx8 6uT) | Spl SOP-8 33 | 15
BMECTO AMSNIEKTPUHECKOTO CNIOA INA 0BeCeenUA | ypssy3on | - 32 6w (4 1x8 6um) SPI SOP-8 33 15
3HeproHe3asucumocT. Cpegu npeumywects FeRAM MRAAVOGEA | 64 K6uT (8 10xB burr) | I SOP-8 33 | 15

nepeq Flash-namaTbio HasbIBaOT HU3KOE 3HEpProno-
Tpebnexune, bonee GbicTpyio 3anuck MHdopmaunn  TaBnuuya 2.
W CYLIECTBEHHO YBENNUEHHOE MAaKCMMANbHOE KO-

MYECTBO UMKNOB Nepesanucu. Cpok xpanexns Tun namati onepaTnBHas, NOCTOAHHAA, NoCToAHHAA, onepaTMBHaA,
uHdopmaumm 6es obHoeneHna gocturaet 10 ner. 3HEProHEe3aBUCMMAA | 3HEProHe3aBNCAMan | SHEProHesaBUCHMaA |  3Heprosasucuman
B Tabnuue 2 npeacTaBneHo KpaTkoe CpaBHEHWNE Nama- [ —
& Po) 150 He 5mc 10 mKc 55 He

1 FeRAM c namatsio EEPROM, Flash n SRAM: onepaLi 3anncu/uTeHna
B HacToAwWMiA MOMEHT OCTYNHBI 06pasLibl pasNYHbIX

VDI past B e 1,00E+12 1,00E+06 1,00E-+05 ST
KOMMNeKTaUuit Mukpocxem namat FeRam npous- nepesanucin
sogerea ROHM Semiconductors (tabn. 1). NoTpetnaemblil Tok 2mA 5mA 10 mA 10 mA
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TEMIEPATYPHbBIE BATYUKW NXP

AHANOTOBBIE
TEMNEPATYPHBIE BATYUKH

TemnepatypHbiit faTunK (Tepmopesunctop) (ot rpey.
thérme — Tenno, xap; oT Nar. resisto — conpoTMBAA-
10Cb), TEPMUCTOP — NONYNPOBOAHWKOBLIN PE3UCTOP,
3MEKTPUYECKOE COMPOTHBIIEHWE KOTOPOTO CYLEeCTBEH-
HO yBbIBAET /M BO3PACTAET C POCTOM TEMIMEPATYPHI.
Jina Tepmope3sncTopa XxapakTepHbl GONbLON TeMnepa-
TypHLii Ko3dduumeHT conpotuenenma (TKC) (B gecar-
KM pa3 NPeBbILLAIOLLWIA 3TOT KOSGOULIMEHT Y METANNOB),
NpocToTa YCTPONCTBa, cnocobHocTs paboTatk B pas-
NIAYHBIX KNMMATUYECKUX YCIIOBUAX MPY 3HAUMTENbHbIX
MEXaHWUECKINX Harpy3Kax, CTabunbHOCTb XapaKTepu-
cTuK Bo BpemeHu. OCHOBHBIMW NapaMeTpamu Tepmo-
PesncTopa ARNAIOTCA: HOMUHANBHOE COMPOTUBIEHNE,
TEMNEPaTYPHBIA KOSGOULIMEHT CONPOTUBIEHNS, UH-
Tepsan paboumx TeMnepaTyp, MakCUMANBHO AOMYCT-
Mas MOLHOCTb PacceaHus.

Ta6nuua 1. AHanoroeble
TemnepatypHbie garumnkn NXP

KpaTkuit nepeyeHt W XapakTepUCTUKM aHaNoOroBbIX
TeMnepaTypHbIx gatumkos dupmbl NXP Semiconductors
npeacraeneH B tabnuue 1. CeHcophbl BEINONHEHDI NO Mo~
NyNpOBOAHWKOBOI (KpemHWeBoi) TexHonoriu, Mx eei-
rogHo otnnyatoT (B cpasHeHun ¢ NTC unm nnatMHoBbI-
wmu (Pt) paTumkamm):

+  WMPOKWIA BLIBOP AManNa3soHOB U3MEPAEMBIX TEM-

neparyp,
+  M3MepeHwe Temnepatyp go 300 °C,
+ BbICOKAA CTabUNbHOCTE M3MEPEHWA C TEYEHNEM

LM75A, LM75B — o6beanHaeT Ha o0HOM KpucTanne
YYBCTBUTENbLHBIA 3NEMEHT, LIEMN KOPPEKLIMNA HENMVHEN-
HocTH, 11-6uTHBIA curma-pensta AL (obecneuneaet pe-
soniouwmio 0,125 °C), cxemy cbpoca, TaKTOBLIN reHepaTop,
CTaHAAPTHLIA MHTepdeic, ANA NOAKMIOYEHNA K MUKPO-
KOHTPONNEpPY 1 CTabUNM3aTop NMTaHKA, pin-to-pin co-
BMECTAM C MHAYCTPHMaNbHBIM cTaHgapTom LM75, a takke
PErMCTP KOHGKrypaLmMm, U3MEPEeHHON TeMNEpaTypbi, No-
POrOBOI TEMMNEPATYPbI, TMCTEPE3CA, NOTVIKY YTIPABNEHUA
1 peanusaumm 2C npotokona (obecneunsan nogknioye-
HWE Ha LIMHY A0 BOCEMM TepmomeTpor). Kpome storo YT
BKINKOYAET UMdPOBOIA KOMNAPATOP C KACKAOM YCUNEeHNA
Ha MONEBOM TPaH3NCTOPE € OTKPbLITHIM CTOKOM.

NE1617, NE1617 A, NE1619 — gByxKaHanbHble
UM pPOBbIE TEMMEPATYPHBIE JATHNKKW, UMEIOT BCTPO-
€HHbBIA TEPMOUYYBCTBUTENbHbIN 3NEMEHT, a TaK e 0Cy-
WECTBNAIOT MOHWTOPWHT, yaaneHHoro obbekTa, npu
NOMOLM BHELIHErD TEPMOJaTUNKa (KpEMHWEBOTO
Avopa). MokasaHua Temnepatypbl ¢ 060X AaTUNKOB
GUKCMPYIOTCA B COOTBETCTBYIOLMX PETNCTPAX, 3aTEM
cuMThIBalOTCA No 2-npoeogHoi SMBus wwHe. Mimeet-

O6o3Ha- i | T . Bpemenn (6onee 450000 yacos), CA CUCTEMA CNEXKEHWA, ANA GOPMMPOBaHMA CMrHana
ueHne neparypsi, °C °C ophye + NWHeliHaA XapaKTepuCTMKa BO BCEM TEMMNEPATYP-  TPEBOIM, B CNyYae Nepexofa TeMnepatypel nioboro Ka-
KTY81-110 55,4150 +13 50D70 HOM QVanasoHe, Hana yepes 3anporpammMMpoBaHHBbIil nopor. B mukpo-
KTY81-120 | —55..4150 +25 50D70 + pasnuuHble KOpNyca, B TOM YWCNE CTEKNAHHLIE,  CXeMe MOXeT BbiTk oT 1 8o 9 agpecos (onpeaenatorcs
kY8121 | —55..4150 13 50070 KOTOPbIE MOTYT MPUMEHATBCA HENOCPEACTBEHHO  [IBYMA afIPECHBIMM BbIBOAaMU) Ha wuHe. B mukpo-
Y8112 == 1150 3 S0D70 B arpeccUBHLIX CPefax. CXEME OPraHU30BaHa GYHKLWA COXPaHEHUA SHEPTUM
: Standby, 3Ty GYHKUMIO MOXKHO OpPraHW30BaTh NHLIM
KTY81-150 -55...4+150 163 SoD70
s | 3% ) <0070 I.IWD POBbBIE nporpaMmHeiM o6ecneveHnem no SMBus wuxe unn
- 554 13,
| TEMNEPATYPHbBIE AATYWKKW C NOMOLLBIO ANMAPATHLIX CPEACTB UCNONbL3YA pe3eps-
KTY81-152 -55...4+150 132 SoD70 .
| ] Wcnonb3osaHme aHanoroebix TeMNepaTypHbIX gatuM-  Hell Bbigog. [latumk NE1619 ocywectenseT koHTpons
| KIYEIZ10 | 55..4150 13 50070 KOB 3aCTaBNAET CTONKHYTLCA C PAAOM Npobnem cea- HanpaXeHna NUTaHKWA cucTemst: 12, 5, 3,3, 2,5 B, VCCP,
KTY81-220 55...4150 13 50070 3aHHLIX € Nepefavel wHpopmaumn no kaHany ceasn VDD, Coemectumbl ¢ TepmogaTunkamm ot Maxim
KTYg1-221 -55..+150 13 50070 no ALUN. Uudposie TemnepaTypHble gatuvkn nosso-  MAX6657/58 1 ADM1032 ot Analog Device.
KTY81-250 554150 6,3 S0D70 nawT n3bemars MHOMMX Npobnem, CBA3aHHLIX C Nepe- SA56004 — SMBus coBMecTUMBIN, BKNIOYaeT B ceba
KTY81-251 -55...+150 32 s0D70 Aa4ei aHaNoroBOro CUrHana oT NONYNpPoBOAHUKOBOTO Un$poBoi TeMNepaTypHbIiA AaTUMK, UMEET BCTPOEH-
KTY81-252 -55...4150 +3.2 SOD70 Aatumka K exoay AL wnn komnapatopa. HbIA TEPMOYYBCTBUTENBHLINA SMEMEHT, A TaK ke OCY-
KTY82-110 _55...4+150 +13 S0T23 O6beguHAA Ha OHOM KPUCTAN/e YYBCTBUTENbHBIM  LWECTBNAET MOHUTO PUHT, YAaneHHOro obbekra, npu
KTY82-120 _55..+150 425 SOT23 3neMeHT, uenn koppekunn HenuHeiHocty, ALM, ctan-  momowwm BHewWwHero TepmoaaTynka (KpeMHUEBOTO
KTY82-121 55.. 4150 +13 s0T23 AAPTHHIA WHTepdeic, ANA NOAKNIOUYEHNA K MMKPO- avioga), 11-6utHiein ALMN (o6ecneuneaet pesontoumio
KTY82-122 55,4150 +13 SOT3 KOHTpONnepy v crabunusarop nuTaHua, st npubopel 0,125 °C), cucTemy nogaum TPEBOKHOIO CUrHana nNpu
KTY82-150 55,4150 163 o1 noseonalT 3Haqurenbuf; YNPOCTUTL CXEMOTEXHUKY  MPEBbILIEHUM TEMNEPATYPbI 3aflaHHOTO AWanasoHa.
LR s 32 e NpoeKTUpyEMOro yc1poucr|3a, NOBLICUTL €ro Hagex- B Muxpoci(eue MoXeT BuITL o 8 oThenbHLIX agpe-
HOCTb, TOUHOCTb M3ME 1 TEMNEPATYPbIM CHA3UTL  COB YCTPOWCTE AANA CEMKM BaPUAHTOB MCMONbL30BaHMA.
KTY82-152 | —55...+150 +32 S0T23 pAsMO Pamyp yerp A P .
CTOMMOCTL. Bce MMKpOCXeMbl AaTUMKOB JOMONHU- CoBMecTMBI ¢ TepmogaTunkamm ot National LM86,
KTY82-210 -55...4+150 sl o S0T23 . .
TENLHO COAEPMHAT BCTPOEHHYIO onepaTeHyio namate  MAX6657/58 Maxim n ADM1032 ot Analog Device.
KTY82-220 -55...4+150 Ao S0T23
W CXeMy CNeXeHUA, ANA KOHTPONA BLIXOAA TeEMNepa- SE95, SE97, SE98 — cepua UMGPOBLIX TEMNEPaTYPHBIX
R et B £k e Typbl 33 YCTAHOBNEHHOE MOMb3OBATENEM MOPOrOBOE  [JATUMKOB, MMEIOT BCTPOEHHBIN TEPMOUYBCTBUTENBHBIN
KTY82-222 -55...4150 13 soT23 3HaueHue, anemeHT, curma-gensta AL, MokasaHua Temnepatypbi
KTY82-250 -55...4+150 163 S0T23
KTY82-251 -55...+150 132 SOT23 Ta6nnua 2. TemnepatypHbie undposbie gatumkin LM75A, LM75
KTY82-252 -55...4+150 Bl S0T23 Jwanaszon TouHocTs — -
KTY83-110 -55...+175 13 S0D68 H3mepAembIX B AManasoHe .
T Temnepatyp, "C =25...100°C, £°C Geitc | ropryca
KTY83-120 -55...+175 +25 S0D68 "
KTY83-121 5575 13 S0D68 LM75AD -55...4125 2 0,125 100 1/35 28..55 1“C S0-8
- LM75A -55...4+150 A 0125 100 135 | 28.55 | PC | TSSOP8
KTY83-122 -55...+175 13 S0D68
KTY83-150 -55...+175 166 S0D68
KTY83-151 554175 133 SOD68 Ta6nnua 3. TemnepatypHbie undposbie gatumkin NE1617, NE1617 A, NE1619
KTY83-152 | -55..4175 £33 SOD68 (PECEEET S
T H3MepAeMBIX B AManasoHe
KTY84-130 —40...+300 +48 S0D68 Temnepatyp,°C | -25...+100°C, +°C Kopnyca
| KTV84-150 | —40...+300 80 S0D68 NE617ADS | 0...+125 3 1 170 703 | 3.55 | SMBus | SSOP16
KTY84-151 | 40..4+300 40 S0D68 | NE1619DS | 0..4125 3 1 150/750 | 250/100 | 28..55 | SMBus | SSOP16 |
KTY84-152 —40...+300 +40 50068 NE1619 0...+125 3 1 250 - 28..55 SMBus SSOP16
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€ AaTuvKa GUKCUPYIOTCA B COOTBETCTBYIOWNX Peru-
cTpax, 3aTem cunTiBatotca no 12C wnm SMBus wike.

OBJIACTH NPUMEHEHNA
TEMNEPATYPHbIX JATYUKOB

CHCTeMbl BEHTMNALMIK, KOHAWLWOHWPOBaHWA W KNMMaT-
KOHTPONA, YCTPOICTBa 3apAfa akKKyMynATopHbix 6a-
Tapeld, CUCTEMbI KOHTPONA TEMMNEPATYPbl B CUCTEMAX
YTIPABNEHWA MUTAHWEM, YCTPOWCTBA SNEKTPOMEXAHMKM,
NopTaTUBHaA 1 OPrTEXHUKA, HACTONbHBIE KOMMBbIOTEPBI,
HOYTOYKH, MHAYCTPUaNbHbIE KOHTPONNEPH, TENEKOM-

Ta6nnua 4. TemnepatypHble undpoebie gaTunkn SE95, SE97, SE98

JHAunanasoH TouHoCTE
Paspewe-
W3MEpAEMBIX B AManasone o Tun Kopnyca
Temneparyp, °C | -25...+100°C,+°C | "V

SE95 -55...4125 1 0,03125 170 007 | 28..55 12C 508, TSS0P8

E TSS0P8, HVSONS,
SE97 20...4+125 2 0,125 150/750 | 250/400 | 3..3,6 | PC/SMBus HXSONS, HWSONS
SE9B -20...4+125 2 0,125 150/750 | 200/250 | 3..3,6 | PC/SMBus | TSSOPS, HVSONS

MyHWKaUMoHHoe obopyaoBaHWe, cepeepa U pabouve
CTaHLWM, CUCTEMbI KOHTPONA TEMMEPATYPbl 1 TEPMO-

KOMMEHCaLMK, MOAYNM NaMATH, KECTKHE ANCKK M ApY-
ras KomnbioTepHas nepudepua. O

bUMNOIAPHBIE TPAH3UCTOPDI BISS
NXP SEMICONDUCTORS

Tpansuctopsl BISS (Breakthrough in Small Signal,
[OCNOBHO — «MPOPbLIB B MaNom curHane») — buno-
NAPHbBIE TPAH3UCTOPbI € YNYYLIEHHBIMU NapamMeTpamu
manoro curiana. CyulecTeeHHoe ynyJlleHWe napame-
TpoB TpaH3ucTopos BISS gocturiyTo 3a cuet nsmeHe-
HWA KOHCTPYKLMW 30HB! SMUTTEpa (pUc. 1).

B cpaBHeHWW ¢ TpaAULMOHHBIMY GUNONAPHBLIMK TPaH-
auctopamu (TBT), & Tpansuctopax BISS 3oHa smuTTe-
pa MaKCUMaNbHO YBeNUYeHa U MaKCUManbHo (naxe
MBYXCNOWHO) MeTannmsuposaHa. bnarogapa atomy,
TOK 3MUTTEpa pacnpefgeneH 6onee paBHOMEpPHO
M0 BCEil 30HE U YMEHBLLEHO OMUYECKOE CONPOTUBNE-
Hue. B pesynbrate, B TpaHsuctopax BISS o6ecneyero
3HaUMTENLHOE YMeHbLIeHWe HanpaxeHna VCEsat Ha-
ChILEHWA KonneKkTop-3MuUTTep. Ha puc. 2 npuBegeHa
3aBUCMMOCTL Hanpaxenna VCEsat ot Toka IC konnekTo-
pa AnA Tpex NoKoneHwid TpaHancTopos BISS koMnaHum
NXP Semiconductors

[Mo KpMBbIM Ha pUc. 2 Nerko onpesenyTb, YTo HanpA-
MEHWE HacbILeHNA TpaH3ucTopa BISS meHblue aHano-
rMYHOTO HanpaMeHuA TpaHsuctopa TET. Banepctene
3TOro B TpaH3ucTopax BISS cywecTBeHHO ymeHbLIaeTca
MOLLUHOCTD PacceaHUs 1, COOTBETCTBEHHO, TeMNepaTy-
pa KpUCTanna, To ecTb NOABNAETCA BO3MOKHOCTb GO
YMeHbWWTE rabaputel (kopnyc), nMb0o Npu Tex e ra-
6apuTax yBeNM4YNTL MOLHOCTb, NepefaBaemylo TpaH-
3MCTOPOM B HarpysKy, 6o yBeNMuNTL MakCMManbHO
OOMyCTUMYIO TeMNEpaTypy TpaH3ucTopa.

Kpome Toro, 6narogapa ocobomy BbINOMHEHWIO 30HbI
3MUTTepPa, Y TpaH3ucTopos BISS He Tonbko NoHwka-
eTcA TEMNEpaTypa, HO W CYLLIeCTBEHHO YMEHbILAETCA
rpafueHT ee pacnpefeneHina no Kopnycy. 1o obcTon-
TeNbCTBO HArMAAHO NPOASMOHCTPMPOBAHO Ha puc. 3,
roe NpuBefeHbl Pe3ynbTaTbl U3MEPEHW TeNNoBoro
COCTOAHWA TEX e CPAaBHMBaEMbIX TPaH3UCTOPOB.
Orciona cnepyet, uto B TpaH3ucTopax BISS yctpaHeHbl
30HbI NOKaNBHOTO NMepPerpeBsa, To ecThb CYLLECTBEHHO
ynyuLleH TENNOBOW PEXUM, B PE3YNbTaTe Yero 3Haum-
Te/NbHO NOBLILIEHA HAAEKHOCTb.

Tpansuctopsi BISS npumeHatoTca B guanasoHe Kon-
NeKTopHbIX TokoB Ao 10 A Npu HanpAXeHWM Konnek-
Top — 3muTTep Ao 100 B 1 oTnnualoTca oT TpaH3ncTo-
poBs TET 6onee HU3KUM HanpAXeHNEM HaCbILLEHUA,
3HAUWTENBHO MEHBLIMMM rabapuTamn, pacluMpeHHbIM
TeMnepaTypHbIM AWana3oHoM 1 6onee BLICOKON CTe-
NeHbio HAEKHOCTH.
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Ba3soBbli MeTannM4Yeckuid cnoi

Puc. 1. 3ona -mopa BI55 8

Hanpﬂmen—me HACbIWEHWA: TPAH3IUCTOP 06u.|,ero NPHMEHEHKWA NO

cpasHeHuio ¢ BISS tpanauctopom, NPN & kopnyce SOT23 /S0T457

BC817-40 TPaH3MCTOP OBLLEro NPHMEHEHHA
PBSS4140T  BISS tpanauctop 1 nokoneHus

& 400 1 —— PBSS4240T  BISS tpanau1cTop 2 nokoneHus

E_. —— PBSS302ND BISS tpanaucTop 3 noKkoneH1a

/
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Tok konnextopa I, (MA)

Puc. 2. 3asucumocme VCEsat = f{l ) y mparnaucmopos TET u BISS

BCB17-40 PBSS302
T.=110°C PBSS4140T PBSS4350T H/0
: T.=86°C T.=51°C T.=40°C
TpaHaucTop BISS 1 BISS 2 BISS 3
TBT NOKONEHHA NOKONEHHA NOKONEHHS
Puc. 3. Pacnp mensia Ha p mu kopnyca mopa TET u BISS
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Tabnuua 1. JsoiHbie TpaHsncTopsl BISS KpaTkuit nepeyeHb U XapaKTEPUCTUKKA TPaH3UCTOPOB
BISS 6. 1,2,3,4,5.
V., tip,mB npuBeAeHs B Tabnuuax
npun . =0,5;
I, =0,05A npul, A | npuv, B OBJIACTb
2xPNP PB5S351VS nP“MEHEH“ﬂ
1 | TPAH3UCTOPOB BISS
15 | 0,5 | NPN/PNP | 200 001 2 170* 250 05 0,05 PBSS251VPN | SOTeE66
— | | | O6nacts npumeHeHna BISS TpaHsucTopos, Hapagy
2ZXNPN PBS5251V5 C TPaH3MCTOpPamm oBLLEro MPUMEHEHWS, HE OrPaHM-
15 05 NPN/PNP & 200 | 001 2 170° 20 | 05 | 0os  PESSSIN G ven
+  TMPOMBILLNEHHAA aBTOMATHKa — KIIOYEBBIE CXEMbI,
s | || NPNPNP 300250 | . 130/150 500 1| 01  PBSS4140DPN, 6nokun nutanms, DC/DC npeo6pasosareny, no-
2 | NPN/PNP | 300/250 80/100 400/530 2 02 | PBSS4240DPN HUXalowWWe/NOBLILAIOWWE KOHBEPTOPH, 6nokn
2PN | 200 115 250 PBSS4160DS ??g‘f:,i? yNpaBeHuA 3NeKTPOIBUraTeNAMM, CUCTEMbI 6e30-
60 1 | PNP | 150 05 5 120 330 1 0,1 PBSS5160DS NacHOCTM XeNe3HOAOPOKHOrO TPaHCNopTa, Bnokn
NPN/PNP | 200/150 1150120 | 250330 PESS4160DPN YIpaBneHnsa Nogayei TONMBa JNA aBTo3anpasoy-
24PN | 300 50 Y™ PBSSA3505 :ux c-rauuu:u nOpaieep cse'ron%os;;aé :unp?cxem;u
T E—— annacTos (QononHeHme K apaiteepy),
50 2xPNP 200 05 2 60 370 27 027 PB555350SS g . P PY.
| 1 I . (s08) 3apAAHbIE YCTPOWCTBA, BLIKMIOYATENM W PErynaTo-
] NPN/PNP | 3007200 50/60 3407370 ] PBS543505PN ] Pbl NUTaHKA, BuiKMiouaTenn nogcsetkn LCD (KKK),
*1.=051,=0,025A wHBepTopsl ana TFT;
+  BbITOBaA W NOPTATUBHAA 3NEKTPOHMKA — MOBMIL-
Ta6nuua 2. Kniouesble TpaHzuctopsl BISS Hble U 6bITOBLIE TeNnedOoHbI, KOMNBIOTEPLI, HOYTEYKM
SOT96(S08) | SOTA457 (SC-74) | SOT363 (SC-88) | SOTE66 (6noku nuTaHus, ynpasnenue BEHTUNATOPOM, it~

taHvem LAN, ADSL, konseptop DC/DC, nepexknio-

Prop MBT R goo ELE s yaTenu Harpy3Km, Mogynu ynpaeneHua nasepHbIMA
Vg, Max, mBrpnl =05, A m npusogamu), MP3-nneepbl u MOBMNBHBIE NNEEPLI,
22 PBLS1501Y PBLS1501V WrpoBble NPUCTAaBKKW, TAPHUTYPDI, Ll,l"|¢pOBb|e BH-
47 PRLS1502Y PBRLS1502V fAeoKamepbl U GpoToannaparsl, CXembl 3awWnTs Li-
15 |05 250 10 T 1 PBLS15037 | PESISOV | ion 6atapei, set-top-box (UndpoBbie NpHeMHMKI
TB curHana), KoHOUUMOHepHl, 6IOKW ynpaBneHua
22 PBLS1504Y PBLS1504V
XONOAUNBHWUKAMK, CTUPaNbHLIMU MaLLWHAMK, Mbl-
22 PBLS4001Y PBLS4001V
necocamu;
47 PBLS4002Y | PBLS4002V + aBTOMOGWNBHAA INEKTPOHUKa — GOPTOBbLIE KOM-
40 |05 350 10 PBLSA003Y | PBLS4003V NbIOTEPbI, PErYAATO Pbl HANPAXKEHWA, SNEKTPOHHbBIE
22 PBLS4004Y PBLS4004V MOJYNW PYNEBOro YNpaBneHua, SNeKTPOHACOCH To-
47 PBLS4005Y = PBLS4005V NN1Ba W Bofbl, TYp60oKOMNPECCcophl, MOJYNM YpaB-
22 PBLS2001D NEeHNA CTEKNONOObEMHUKAMU, CTEKNIOOYNCTUTENA-
47 PBLS2002D MK, 3epkanamm, cuctem 6esonacHoctn ABS, ESP, EBD,
20 1 150 10 | I PBLS2003D | | nogyukamu 6e30nacHOCTH, aBTOMaTU3MPOBAHHBIX
2 PBLS2004D kopobok nepepay, mogynm DC/DC npeobpasoea-
Teneil, perynatopbl NONOKeHUA CUAEHWIH, CUCTEMBI
22 PBLS4001D pery P e
oTonneHns, BEHTUNALWK, KOHAWLMOHNPOBaHUA,
47 PBLS4002D .
CUCTEMBI AKTWBHOM NOABECKM, PAAMOHABUIaLIMOH-
0 | 1 170 10 PBLS4003D ——
22 PBLS4004D
47 PBLS4005D BbiBOa
22 PBLS6001D M3 paccmoTpeHua xapakTepucTHK u obnacrtei npu-
47 PBLS6002D MeHeHuA TpaHsucTopoB BISS npu ncnonbsosanum
60 1 180 10 PBLSA003D B3ameH TPaAULMOHHBIX GUNONAPHBLIX TPAH3UCTOPOB
n PBLS6004D MOMNHO NOAYEPKHYTb WX MPEUMYLLECTBA W peanuso-
o I | PBLSE005D BaTb 6onee 3d$eKTMBHOE NPOM3BOACTBO SMEKTPOHHBIX
TPOWCTB:
= 8 > )1“: I'TO addel 6.
. NoBbiwaeTca KTMBHOCTb CXeMbl, Gnarogapa
20 3 75 47 PBLS20025 P
YMEHbBLUEHWIO HAaNPAKEHWA HACbILLIEHWA KONNEKTop—
10 PBLS20035 SMUTTEp;
2. YMeHbLUaeTcA MOLWHOCTb pacceAHus, YBENMUMBaeT-
Ta6nuua 3. BeicokoBonbeTHble TpaHsnctopsi BISS CA QOMYCTMMARA OKPYHKaIoLLAA TEMNEpaTypa;

3. Yeennumneaetca Ko3dpGUUMEHT YCUNEHMA NO TOKY,
YBENMUMBAETCA IOMYCTUMBIA TOK KOMNEKTOPa, yBe-
NMYNBAETCA JONYCTUMAA HArpy3Ka ro TOKY KOMeK-

Topa;
= 150 1 PBHVB115T PBHVB115X PBHVB115Z 4. YmeHbLlawTca rasapl"lTbl W 3aTpaTbl Ha U3roToBNE-
NN - e i 03 [ pwETaca HUA YCTPOWCTB, CHKAETCA NX CTOMMOCTL;
500 400 05 PBHVESAOT | PBHVES4OX |  PBHVES40Z 5. Yoenuavsaetca HagexHocTy;
6. CHukaeTca sHepronoTpebnenns, yeenmunsaerca
- 150 1 PBHV9115T PBHV9115X PBHV9115Z “
PNP Bpema ¢YHKLMOHUPOBAHWA aBTOHOMHBIX YCTPONCTB
500 400 025 PBHV9040T PBHV9040X PBHV9040Z 42 2KKyMyTFTOPHBIX BaTApEAX. -
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Tabnuua 4. Tpanzuctopsbl BISS ¢ HU3KMM HanpaxeHnem HacbiweHus (NPN)

H;, min/tip R, Thn., MOM V gqe THI, MB

o
> CEsat

q:\__’ q-é Tun CEsat : s
npuig A | npVgy B npu | = max| jl;=10A npul =0,5;1;=0,05A npul max, A | npuly A

b'
(d0 | 1|2 | eessaos | x0- | 05 | s | om0 | w  |sw | 1| o1 |
100 | 1| 3 | eesseiOsAs | 1so- | 05 | 10 |t | a0 |20 1 ol

(| 0 |3 | st s o1 | 2 | - | - |z ] 1| 05|
(@ | 0 | 3 | eesssor oo 05 | 2 | - | - ] 1 | 05|
0 |0 | 2 | A 30- | 05 | s | w0 | w | sw] 1| o]
(o | 2| 3 | e om0l 05 | 2 | w | 0 @] 2 | 0|
@ | 1 ] 2 | pesseor (om0 05 | s ] | __m x| 1| o]
® | 4 |5 s [ a0- ] 05 | 2 ] s | % m]| 4 | o4 ]
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MOSFET-TPAH3MCTOPbI NXP SEMICONDUCTORS

B HacTofwee BpemaA Ha PBIHKE aHANOTOBON TEXHWUKU
OOMWHUPYIOT BUMONAPHLIE TPAH3UCTOPLI (MEMXOYHa-
POAHLIA TEpMUH GunonapHoro TpaHsuctopa — bipolar
junction transistor (BJT)). B apyroit BamHenwen oT-
Pacnu 3NeKTPOHUKN — UM POBOI TEXHUKe (NoruKa,
NamATb, MUKPOKOHTPONNEPH!, UMPPOBaA CBA3L U T. N.)
6MNONAPHLIE TPAH3UCTOPHI NPaKTUUECKN NONHOCTBIO
BBITECHEHBI NONEBLIMU TPAH3UCTOPAMU.

Bca coBpemeHHas UMQpOBaa 3NeKTPOHWKa NoCTpoe-
Ha, B ocHoBHOM, Ha noneebix MO (metan-okcng-
NONYTPOBOAHWK) TPAH3UCTOPaX, Kak Gonee S3KOHOMUUHBIX,
10 CpaBHEHMIO ¢ BUNonAPHBIMKU TpaH3ucTopami. MHorpa
MOTrpansucTopb! HasbisaioT MM (MeTann-auanexTpuk-
NONYNPOBOAHWK), MEXOYHAPOAHBIA TEPMUH TaKUX TPaH-
aucropoe — MOSFET (metal-oxide-semiconductor field
effect transistor). Cywecteytor aga Tvna MOSFET TpaHsu-
CTOPOB N-KaHANbHBIE W P-KaHANBHBIE.

Ta6nuua 1. MOSFET-Tpanauctopel NXP

C momeHTa M306peTeHua Nepeoro TpaHsucTopa 6bi-
CTpOE pasBUTHE TEXHONOIUIA NO3BONMNO CO3AATL
6onee COBEPLIEHHBIE U NPOU3BOAMTENLHLIE U B TOXE
BpeMA 3KOHOMUYHBIE W 3HeprocbeperaioLve 3nemeH-
Tbl. B pamKax MHTer pansHom TEXHONON TPaH3NCTOPbI
W3roTaBNMBAIOTCA HAa OJHOM KPUCTanne Ana U3roTos-
NEHWA MUKPOCXEM MamATH, MUKPOKOHTpPOJINEPOB,
MUKpOCXeM Norukn u ap. Pasmepbl coBpemeHHbIX
MOSFET-Tpan3ucTopoe coctaenawt 60-30 Hm. Mpu
COBPEMEHHO CTEMEeHN UHTErPaLMKU Ha OHOM uunne
(pasmepom 1-2 cM,) pasmewaloTca HeCKONbKO MNPA
TPaH3MCTOPOB.

MOSFET-TPAH3UCTOP

B HacTosawee Bpema MOSFET-TpaH3ncTopw aBna-
10TCA HEOTBHEMIEMOM YaCTbI0 NPaKkTUYeckn nioboro
3NEKTPOHHOTO YCTPONCTBa. Ha BONHE MECTKOM KOHKY-
PEHLMI Ha PbIHKE SNEKTPOHWKMN 1 CYLIECTBYIOLUMX TPe-

60BaHUIA K BLICOKOW 3HeproaddekTUBHOCTH 060pya0-
BaHWUA pa3paboTumKi CTPEMATCH YMEHBLUMTL rabapuTei,
3HepronoTpebnexue n cebecTOMMOCTL KOHEUHOM NPo-
Aykumnu. 3Tn 1 gpyrue GakTopbl NOATANKUBAIOT MPO-
W3BOAMTENEN 3NEKTPOHHBIX KOMMNOHEHTOB NOCTOAHHO
COBEPILEHCTBOBATL W NPeararb BCe HOBLIE W HOBbIE
pa2paboTKm 1 TEXHOMOrMM.

KomnaHwua NXP, cMorna 3aHATE 0fHY M3 MO PYIOWKNX
nosuuwit B 06nacT NponsBoACTEa TPAH3UCTOPOB,
6narogapa nepenoBbIM TEXHONOTMAM U LUMPOKOMY
noptdonuo MOSFET-TpaH3MCTOPOB, HaCUUTLIBAKOLWWIA
6onee 900 HaMEHOBaHMI, BKMIOYas BbICOKOUACTOT-
Hble, NpeoCTaBNAs peantHbI BHEOp paspaboTumkam
3NEeKTPOHWUKK Nopobpatk Ana cBoux notpebHocTei
MaKCUMANBHO YOOBNETBOPAIOLLMI MX 33[1a4aM SNEMEHT.
MapameTtpbl TpaH3ncTOopoB pacnpegenserca B Ava-
nasoHe ot 12-300 B, ¢ Tokom ncroka go 100 A u pas-
JIMYHLIMW BapMaHTaMK KOPIycoe, pabounii ouanasoH

RDSn

PMN28UN SC-74 N 12 34 57 | 175 PHB32NO6LT | D2PAK N |60 43 34 o7
BSH205 so3 | P |12 40 | 075 0417 PHP32NOGLT | TO-2208 | N | 60 8 | u 97
BSH207 SC-74 P12 120 |-152| 0417 BSH112 SoT23 N |60 | 5000 5300 | 03 | 083

PHKO4PO2T = s08 | P | -16 120 | 466| 5 PMF3800SN | SC70 | N | 60 | 4500 5300 | 026 | 056
PMV31XN soT23 N 20 37 59 2 PSMNQ04-60B |  D2PAK N | 60 36 75 | 230
PH3120L | LFPAK | N | 20 | 265 37 10 [ 625 PMR780SN sc75 | N |60 920 1400 | 055 | 053
PHKDENO2LT S08 N 20 109 | 417 2N7002 soT23 N |60 | 5000 5300 | 03 | 083
PHD38NO2LT = DPAK | N | 20 |47 | 516 PHD3055E DPAK | N |60 150 (103 | 33
PMVESXP soT23 P20 76 39 | 192 PMZ7605N SC-101 N | 60 900 1600 | 122 | 25
PMKSOXP so8 | P |- 0 19| s BSH201 so3 | P | 60| 2500 3750 | -03 | 0417

PHP7SNQO3LT | TO-220B | N | 25 9 75 93 PHBIGONQOST |  D2PAK N |75 56 75 | 300
PH2925U | LFPAK | N | 25 3 100 625 BUK9516758 | TO-220AB | N | 75 14 |67 [ 157

PHUINQO3LT | IPAK N o 25 66 75| 107 BUK7909-75ATE | T0-2205 = N | 75 9 75 | m

PHDI0BNQU3T| DPAK | N | 25 6 [75 | 1w PH3075L ek | N [ 2 4 30|

PSMNIRZ-25YL |  LFPAK2 N |25 12 1,85 100 | 121 BUKTE4R3-75C |  I2PAK N |75 43 100 [ 333

PHBGGNQO3LT | D2PAK | N | 25 | 105 | 6 | o BUK9217-758 | DPAK | N | 75 15 | 64 | 167
PHN210T S08 N30 100 200 34 PSMNO12-80PS | TO-220AB = N | 80 11 74 | 148

PSMN4R3-30PL | TO-220AB | N | 30 43 062 | 100 | 103 PSMNOI3-80YS | LFPAK | N | 80 129 | 60 | 108
5I2304DS soT23 N30 17 190 17 | 083 BSP110 SC-73 N | 100 052 | 625
PH6030L | LFPAK | N | 30 6 097 | 767 | 625 BUK7510-100B | TO-220A8 = N | 100 10 | 75 [ 3w

BUKS213-30A | DPAK N30 11 144 75 | 150 BUKOY53-100B |  LFPAK N | 100 49 23 75
PMV4OUN | sor3 | N | 30 a7 | 49 19 PHKD3NQIOT | S08 | N | 100 9 [ 3 2

BUK762R7-30B D2PAK N30 27 75 | 300 BSH114 soT23 N 100 500 085 | 083

BUK7E2R7-30B | 12PAK | N | 30 27 | 75 | 300 PSMNOT5-1008 | D2PAK |~ N [ 100 15 [ 75 | 300

PHU10TNQO3LT | IPAK N[ 30 55 75| 166 PSMN025-100D |  DPAK N | 100 25 47 [ 150

PSMNIR330YL | LFPAKZ | N | 30 13 195 100 [ PSMN7RO-100ES| 12PAK | N | 100 68 | 100 [ 269

BUK7607-30B | D2PAK N30 7 157 PHP4SNQITT | TO-220AB = N | 105 25 47 | 150
PSP | so8 | P |30 19 [-149] 60 PSMNOI5-110P | To22048 | N [10| 15 [ 75 | 30
BSH203 SOT23 P30 %00 | -047| 0417 PHP27NQIT | TO-22048 | N | 110 50 76 | 107

PSMNOO4-36B | D2PAK | N | 36 4 [ 75 | 230 PSMNO63-150D | DPAK | N [150[ 63 | 29 | 150

BUK7O0540ATE | T0-2205 | N | 40 5 15| 2 PHP28NQIST | TO-220B = N | 150 65 285 | 150

PSMN4RO-40YS | LFPAK | N | 40 42 | 100 | 106 PHB4SNQIST | D2PAK | N | 150 42 | 451 | 230

BUK960940B | D2PAK N 40 7 15|17 PHKSNQ15T $08 N[ 150 75 5 6,25
BUK920940B | DPAK | N | 40 7 [ 5 | 67 PSMNOS9-150Y | LFPAK | N | 150 59 [ | m3

BUK752R3-40C | TO-220AB | N | 40 23 100 [ 333 PHP20NQ20T | TO-220AB = N | 200 | 130 20 | 150

BUKZE2R340C | I2PAK | N | 40 23 [ 100 | 333 PSMN102-200Y | LFPAK |~ N [ 200 | 102 [215] m3
BSN20 SOT23 N | 50 | 15000 0173 | 083 BSSB7 | MPT3;UPAK N | 200 | 3000 04 1
Bss&4 | sot3 | P |50 10000 [-013] o0 PSMN165-200K | so8 | N | 200 165 [29 ] 35
0C1005 | TO-220AB | N | 55 71 75 PML260SN | HVSON8 | N [200 | 294 88 50

BUK7107-55ATE. D2PAK | N | 55 7 [75 | 272 PSMN1302000 | DPAK |~ N 200 130 [ 20 [ 150

PSMNODS-55P | TO-220AB | N | 55 58 75 | 230 PSMNOS7-200P | TO-220AB = N | 200 57 39 | 250
PHI9%5L | LFPAK | N | 55 173 n |4 75 BSP220 SC73 | P |-200| 12000 |-0225| 15

BUK7237-55A |  DPAK NS5 37 23| 7 PML340SN | HVSON8 | N[220 38 073 [ 50
BSHINT | sot3 | N | 55 4000 0335| 083 BSP89 SC73 | N [240 | 5000 7500 [0375| 15

BUKOMGP-55PTS | 5020 NS5 226 279|107 | 39 BSS192  |MPT3;UPAK P [-240| 12000 02 1

BUKZE11-55B | IPAK | N | 55 1 | 75 157 PHC2300 so8 | NP | 300 6000 |05 16
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Temnepatyp TpaH3ucTopos —55...+175 °C. Kpatkuia
nepeuyenb 1 xapakrepuctnkn MOSFET-TpaH3ncTopos
NXP ceegeHbl B Tabnuuy 1.

TEXHONOTUA TrenchMOS

MouyHiie MOSFET-TpaH3ucTOph! TPAMUMOHHO BHIMYCKa-
NUCL MO NNaHapHoW TexHonoruu, B koHue 1990-x rogos
komnaHna NXP BbiBena Ha pbIHOK TPaH3MCTOPbI, U3TOTOB-
NIEHHBIE MO HOBOM TEXHONOT MK, TaK HA3LIBAEMOM TPaH-
weiiHoi (TrenchMOS) ofecneunBaiowweit ype3BbIYaiHO
HU3KOE COMPOTUEIEHNE OTKPLITONO KaHana MCTOK—CTOK.
Paseutie 3TOI TEXHONOIMK NO3BOMNNO YBENNUNTD
KOMMNaKTHOCTb KPUCTaNNa v CHU3UTL CONPOTHBNe-
Hue oTKpuiToro KaHana RDS (ON) (notepw B kaHane)
B HECKO/BKO Pas, a TaK e CHU3UTL CTOMMOCTb Takux
TPaH3MCTOPOB.

Mpotueopeunsbie Tpeboeanna kK MOSFET-TpaH3uc-
TOpam, € OAHOMN CTOPOHBI MUHUMANBHOE COMpPOTHBNE-
HWe OTKPLITOro KaHana RDS:ONJ’ C APYTOIA CTOPOHLI MAHM-
ManbHbIi 3apag 3ateopa QG, npexae Bcero, NpyuBoOMIM
Pa3paboTYMKOB INEKTPOHNKM K HeoBXoaMMOoCTH BhIBO-
Pa pasnuuHLIX MapOoK TPaH3UCTOPOB And paboTwl B Tex
WNK MHBIX Kackapax. K Tomy e Bo3HMKkana notpebHocTs
BbI6OPa ONTUMANBLHOIO COOTHOLIEHWA 3aHUMAEMO A
NNOLWAAN 1 PaccenBaeMoil MOLLHOCTU TPaH3MCTOPOB.
Mo mepe coBeplLUEHCTBOBAHMA TEXHONOMMIA MPOU3BOA-
crea MOSFET-TpaH3ucTopoB NnponseoaunTeny npegnara-
NI Pa3NUYHbIE BAPUAHTBI NOCTPOEHWS KOPITYCOB.
JddekTnHocTe MOSFET-TpaH3ncTOpOB 0CHOBaHa
He TOMbKO Ha TEXHONOIMM NONYYEHUA KpUCTanna,
HO W Ha KOPIYCe B KOTOPBIi A@HHLIA KPUCTann ycra-
HoBneH. Hanbonee a¢pdekTUBHLIMM Kopnycamu ana
MOSFET-TpaH31cTOpOB NpU3HaHL Kopnyca, npea-
Ha3HadeHHble ana SMD (nosepxHOCTHOrO) MOHTaXa,
KOTOpble 0becneunBaloT MaKCUMaNLHYO YAENLHYO
MOLYHOCTb paccenHua. Tak HapAaY €O CTaHAAPTHBIMM
kopnycamn TO-220, DPAK, D2PAK 1 SO, komnatma NXP
BBINYCTMNA Ha pbIHOK Tpan3ucTopsl MOSFET usrotos-
NIEHHBIE N0 TEXHONOrMK WecToro nokoneHua Trench 6,
B kopnyce LFPAK (Loss Free Package). KombuHauma Tex-
Honorvu wectoro nokonenna Trench ¢ Boicokoaddek-
TMEHoW ynakoekon LFPAK yeennumealoT HagemHoCTb
TPaH3WCTOPOB W PaCLUMPAIOT FPaHNLLI TPUMEHEHWS.
TpaHsucTopsl 06nagaoT MansiM CoOnpoTUBNEHUEM
Ao 1 mOM U BbIcOKoMN paboueit TeMnepaTypoit.
Mpenmywectea TpaHzncropoe NXP B kopnyce LFPAK,
OUEBMAHBI, NPOBEAEM UX KPaTKWIA aHanus3, Ana cpas-
HEHUA BO3bMEM camble nomynaApHble kopryca D2PAK,
DPAK, SO8. Ha puc. 1 nokasaHbl rabapuTHbIe COOTHO-
LIEHWA STVX KOPMYCOB, U3 KOTOPOrO OYEBIHO MPEUMy-

wectso kopnyca LFPAK. PacueT nnowaam 3aHumaemoit
D?PAK, DPAK 1 LFPAK nokasblBaeT, YTo SKOHOMUA Me-
CTa, NP1 NPUMEHEHUM TPaH3WUCTOpoB B koprnyce LFPAK,
nocturaeT 75 u 46% CoOOTBETCTBEHHO.

[py NpuMepHO consMepUMoin NNOLWaAN 3aHUMae-
moit MOSFET-TpaH3ancTopamu B Kopnyce SO8, kopnyc
LFPAK nmeeT Hebonblwoe NperMyLLECTBO MO BLICOTE.
KoHctpykuma kopnyca LFPAK, TonwwmHoi ecero 1,1 mm,
no3ponAeT Ao6UTLCA ONTUMaNbHLIX NoKasaTenen
o oTeoAy Tenna, obecneunsan AONONHUTENLHBIA MYTb
OTBO[a TENNa C BEPXHEl YacTW Kopryca, YTo No3BonA-
eT npu HeobxogumocTh 6onee 3 PekTMBHO MCNoNb-
30BaTb paguatop. Kpome toro, kopnyc LFPAK umeer
Ha 50% meHbLWY0 NapasuTHYID MHAYKTMBHOCTL, YTo
[enaeT TpaH3NCTOpbl B 3TOM KOpnyce uaeanbHbIM Ana
NPUMEHEHUA B MOLLHBIX BbICOKOYACTOTHBIX CXEMaX.
Ha puc. 2 nokasaHb! pesynitats Tepdorpadun MOSFET-
TpaH3ucTopos B kopnycax SO8, DPAK m LFPAK. laHHbIe
n3mepeHua GbiK NpoBefeHbl NPU NPOYUX PaBHBIX
YCNOBMAX, PacCenBaeMan MOLUHOCTb Ha NOBEPXHOCTH
Kopnycos npumepHo 1 Bt. WckniountenbHele Tep-
Muueckue ceoicTea Kopnyca LFPAK Hannyuwmm
obpazom BAMAIOT Ha npoussoauTensHocts MOSFET-
TPaH3UCTOPOB, U B PALE CNYYaeR 3To NO3BONAET NpU-
MeHUTb pa3paboTunkam JBa TpaH3WCTOpa B Kopnyce
LFPAK BMecTO Tpex TpaH3ucTOpoB B Kopryce SO8.
Pacumpas noprdonmo MOSFET-TpaH3ncTopoB, komna-
Hua NXP npepnaraet pag TpaH3MCTOPOB ANA aBTOMO-
BUNLHLIX NPUMEHEHWI, € 3TOI Uenkio 6bino paspabo-
TaHo cemencteo MOSFET-Tpanancropoe TrenchPLUS
C JOMONHUTENBHBIMKA GYHKLIMAMM 3aLUMTBI M U3MEPEHUA
Temnepatypsl. TpaHancropw cemeictsa TrenchPLUS
6binK paspaboTaHbl M KBaNMGULMPOBaHHLI K COOTBET-
cTeytolemy ctaHaapty AEC ana ncnonb3osaHmAa B 0Co-
60 BaXHbIX CUCTEMAX aBTOMOGWNA, HAaNPUMED: TOPMO3-
Hble cucTembl (ABS), cuctembl ynpaenexmna (IMYP).

Ha puc. 3 nokasaHa dyHKuMOHanbHaa bnok-cxema
ycTpoiicTBa TpaH3ucTopoe cemeitctea TrenchPLUS.
Hanwume BcTpoeHHoro gaTyuvka TOKa B CUNOBOM
MOSFET-TpaH3ucTope nossonaer 3¢ pekTMBHO 3a-
WMIATD BLIXOAHBIE LIENY YCTPOMCTB OT NEpPErpy3ok
MO TOKY 1 KOPOTKUX 3aMbikaHiA. [pu Takom nocTpoe-
HWW TPaH3WCTOPa NOBLILAETCA HaleXKHOCTL Npubopa
W CHW?KAETCA ero CTOMMOCTD, TaK Kak OTnafaeT Heobxo-
[AMMOCTb B UCMOMB30BaHNM HABECHDBIX 3NEMEHTOB.

OBJIACTb NPUMEHEHKA
MOSFET-TPAH3UCTOPOB
MOSFET-TpaH3mncTOp yHMBEpCanbHBbIi npubop u obna-
CTH €ro NPUMEHEHWA NPAKTUYECKN HE OrPaHNYEHBI:

DPAK LFPAK

D?PAK

Puc. 1. Cpasretue pasmepos kopnycos D?PAK, DPAK u LFPAK

+ npombllwneHHas aeTomatnka — DC/DC-npe-
obpasoBaTenu, NOHNKaoWNe/ NoBbILIAKIWWE
KOHBEpPTOpPLI, 6NIOKN YNPaBneHUsa 3NeKTPoABUra-
Tenamu, 6nokn yrnpasneHna nogadeil ToNImMea ana
aBTO3aNpPaBOYHbIX CTAHLWIA, CUCTeMbI Ge3onacHo-
CTW HENe3HOM0POKHOIO TPAHCMOPTA, 3NEKTPOHHbIE
6annacTbl ANA NIOMUHECLIEHTHBIX W KOMMNAKTHBIX
NIOMWUHECLEHTHBIX Nlamr, 3apAdHbIE YCTPOMCTBa
W BNoKN NUTaHNS;

+ BLITOBaA 3NEKTPOHWKA — MOBMNLHLIE W BLITOBLIE
TenedoHbl, KOMNBIOTEPHI, HOYTOYKU W 6NOKK Nu-
TaHua K HUM, MP3-nneepbl v MoBUNBHBIE NNEepL,
UundpoBLIE BUAEOKAMEPHI, CXeMbl 3awmnThl Li-ion
6atapeit, set-top-box, cxembl ynpaeneHua Bpauye-
HWEM KYNEepOB, KOHOWUMOHEPLI, MOOYNW ynpaBne-
HWA NasepHbLIMWA NpUBOgaMu, BNOKK yrnpaBneHna
XONOAMNBHWKAMK, CTUPANbHLIMK MaLLWHAMK, Mbl-
necocamm;

- aBTOMOBUNbLHAA 3NEKTPOHMKA — reHepaTopbl U CTap-
Tepbl EPEMEHHOTO TOKa, 3NEKTPOHHBIE MOIYNN pyne-
BOTO YTIPaBNEeHMNA, 3NEKTPOHACOCH] TOMNWBA W BOAb,
TypBoKOMNpeccopbl, MOAYNN YPaBNEHNA CTEKNO-
MOgbEMHNKAMM, CTEKNOOYUCTUTENAMM, 3epKarnamm,
cuctembl ABS, ESP, EBD, aBTomaTusmpoBaHHbIe Ko-
pobku nepegay, mogynu DC/DCnpeobpasosateneit,
PerynaTopbl NONOMEHUA CUAEHWNIA, CUCTEMBI OTONNE-
HWA, BEHTUNALWKY, KOHOWLWOHNPOBaHNA, CUCTEMA
AKTMBHOW MOOBECKN.

Ha ocHoBaHWM paccMOTPEHHBIX NPeMMYyWecTB
MOSFET-TpaH3ucTOpOB NPOM3BOACTBA KOMMAHMK
NXP Semiconductors Mmo#HO coenaTh BLIBOAB, YTO,
B CPaBHEHUW C NPOAYKLUMEN APYrnX NPpOU3BOANTE-
nei, oHn Hanbonee 3dPeKTUBHE ANA UCNONb30Ba-
HWA B PasfINYHbIX CUNOBBIX CUCTEMAX 3NEKTPOHWKK,
W Hanbonee NPUroaHLI ONA NCNONb30BaHWA B 0cobo
BaHbIX cucTemMax 6esonacHocTH aBToMobuneHoro
W KENesHoA0 POKHOIO TPaHCNOopTa. |

Kopnyc LFPAK narpeBaertca
ropasgo MeHbLwe, yem 2X SO8
n conoctaeum ¢ DPAK

1xDPAK

3awmtHeid awop (ESD)

Datumk

TEMMNEPaTYPbI

3awmTa

ot I'IeDeHiﬂpl)KEHH! i \ I

BxogHo# pesuctop

Jatumk Toka

Puc. 2. Pesynemams mepghozpacpuu 508, DPAK, LFPAK

| 42

Puc. 3. ¥empoiicmao mpansucmopoa cemeldicmaa TrenchPLUS

e-mail: sale@gamma.spb.ru « www.gamma.spb.ru




RET-TPAH3UCTOPbI NXP
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‘ L Founded by Philps

RET-TPAH3UCTOP

B HacToAwee Bpema Ha PhiHKe aHANOroBON TEXHWUKK [0~
MUHUPYIOT BUMONAPHBIE TPAH3UCTOPLI (MEMXIYHAPOAHBIA
TepMIUH BrnonapHoro TpaHsuctopa — bipolar junction
transistor (BJT)). TexHonorua n3roTosneHua 61UNonapHbIX
TPaH3UCTOPOB MOMET BbITb Pa3NUYHON — CNNaBNeHue,
Anddy3na v T.4. 3TO B 3HAUNTENBHOIN Mepe onpefenseT
XapakTepucTiki npubopa. Mo cocraBam ocHoBHOTO No-
NyNpoBOAHWKOBOrO MaTepiana (MHOraa NpUMEHAITCA
KOMGMHWPOBaHHBIE HAMMEHOBAHUA, YaCTUMHO ONUCLIBa-
I0LLME MaTepuarbl KOHKPETHOM PasHOBMIHOCTM, HAanpK-
MEp «KpeMHWIA Ha candupes) pasnuualoT repMaHUeBbIe,
KpemMHWeBble W apceHUa-Ta/UIMeBble TPaH3UCTOPbI.

Yro npeacrasnaer coboi RET-rpansuctop?
TpaH3UCTOPLI CO BCTPOEHHBIMK pe3ncTopami (Resistor-
equipped transistors (RETs)) — 6unonapHsie TpaH-
3UCTOPLI CO BCTPOEHHBIMU B UHBIIA Kopnyc pesu-
CTOpaMK, MHOTAA WX TaK ke Ha3biBaloT UUdpPoBbIMU
TpaH3uctopamu (digital transistors) (puc. 1).

IKOHOMWYECKME ACREKTDI
MPUMEHEHWA RET TPAH3UCTOPOB

OnMH 13 BapHUaHTOB YBENNYEHWA SKOHOMWYECKOM 3¢-

$EKTMBHOCT NPEaNPUATA MO MPOVN3BOACTBY 3NEKTPO-

HWKMW, ABMAETCA CHWKEHWE 3aTpaT Ha KOMNNEKTYIoWMe.

3aTpathl Ha KOMNAEKTYIOWWE BKNIOYAIOT B ceba:

1. Llena komnnektyiowmx;

2. [locraBka KOMMAEKTYIOWMX A0 NPeanpUATAA (TpaHc-
MOpTHbIE pacxofbi);

3. WarotoeneHue nnar (uncno oTBepCTUin, NNoWaab
Mnatbl, TPACCUPOBKa 1 Ap.);

4. MNogrotoBka KOMMOHEHTOR K MOHTaXKY (yCTaHOBKa
Ha aBTOMaT, [N1A BHIBOOHLIX GOpMOBKa 1 obpeska,
BbIX0/ 6 pakOBaHHBIX KOMNNEKTYIOWMX);

5. YcTaHOBKa M Naiika, O4MCTKa W Np. (3aTpaThl Ha 3Nek-
TPO3HEPIVIO, GMIOCh], NPUNON, KOMYECTBO TOYEK
NaiKK, BpeMEHHLIE 3aTpaTsl U ap.);

6. TecTupoBaHKe (3aTpaThl Ha OTOPaKOBKY).

Kazanock 6bl TpaH3NCTOP W Napa Pe3sncTOpOoB, B YEM

3KOHOMMA?

Ho naBaiiTe paccmoTpuM, Kakas 3KOHOMMA NOMy4aeTca

B WTOTE.

J
8.
S 9

CpaBHWBasA CTOMMOCTb OTAENbHBIX 3NEMEHTOB TPaH-
3ncTopa Noc ABa pesunctopa, v RET-TpaHaucTop no-

NYUMM NPUMEPHO OMHAKOBYIO CTOMMOCTb, KOTOpas
Ha PbIHKE 3NEKTPOHHLIX KOMMOHEHTOB He MpeBbILIaeT
40 kon. Takoe cpaBHeHWe He KOPPEKTHO, TaK KaK 3eck
He yuTeHbI 3aTPaThl Ha JOCTaBKY, paboTbl No UX ycTa-
HOBKe U Naiike Ha nnaty. [pu pasnensHom 3akase ane-
MEHTOB HeOBXOAMMO OMNAYNBaTL AOCTABKY 3 KOpoGOK,
npwu 3akase RET-Tpan3nctopa 1 kopobky. JkoHOMKA
Ha W3rOTOBMNEHWE NEYaTHOM MNaTbl, MEHbLLE NNOLWaAbL

—m—
+
—m—
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3 anementa

1 anement
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Puc. 1. Cmpoerue RET-mpaxsucmopos

Nnatbl, YCNa OTBEPCTUI, SKOHOMWUA BDEMEHM Ha 13-
roToBneHue nnarsl (TpebyeTca MeHbILEe YMCIIO WAroB
W BPEMEHU YKNAJKM 3/IEMEHTOB Ha NNaTte, MeHbLIee
KONMWUYECTBO TOYEK NaiKku), MEHBILKIA PacxoA NpUnoa.
K Tomy e RET-TpaH3ncTOpbI, Kak NpaBuno, U3roTae-
nueatotca B yaobHbix SMD-kopnycax SOT23, SC-75,
SC-101, SOT323 u gp., uto He TpebyeT AONONHUTENb-
HOW NOArOTOBKM MEYaTHOM MAAaTe U U3rOTOBNEHMA
oteepcTuid. OgHUM 1 BaXHbIX GaKTOPOB ABNAETCA Ha-
nexHocts RET-TpaH3ncTopoB, Tak Kak MeHblue Konu-
YECTBO 3NEMEHTOB YMEHBLIAET KOMIMYECTBO MX BbIXOAA
W3 CTPOA, NapameTpsl 3NemMeHToB noabupatoTca npu
NpOW3BOACTBE TPAH3UCTOPOR, UTO AAET MEHLLLMIA Pas-
6poc napameTpoBs 1 Bonbwmi Ko3GGUUNEHT BoIxoaa
6pakoBaHHbIX 3nemeHToB. Bee 3T dakTopbi cokpalua-
10T CTOMMOCTL 3NEKTPOHHOTO YCTpolicTBa Ao 80%.

NXP SEMICONDUCTORS HA PbIHKE
SNIEKTPOHHBIX KOMMOHEHTOB
RET-TpaH3ucTOpLI, Ha pARY C AMOAAMM W TPaH3MCTOpa-
MK 061LEro NPUMEHEHUSA, ABNAIOTCA OfHUMM N3 CaMbIX
BOCTPEBOBAHHLIX 3N1EMEHTOR B COBPEMEHHOM 3NEKTPO-
HuKe. B yCnoBMAX KeCTKON KOHKYPEHLIMK U CYLUECTBYIO-
WKx TpeboBaHWiA K BLICOKOI 3He proaddeKTMBHOCTH
obopynoBaHWa pa3paboTunKK CTPEMATCA YMEHBLLUUTL
rabaputsl, 3HepronoTpebnenune n cebecToMMocTb
KoHeuHol npoaykuuu. OueBnaHbIE NpeMmyLiecTBa
npumeHeHna RET-TpaH3uCTOPOB NOATONKHYNM Npo-
W3BOAMTENEN MUKPO3/EKTPOHMKM YaenuTh uM ocoboe
BHUMaHMe. B HacToAwee BpemMa MHOTUE KOMNaHKMK
MO NPOW3BOACTBY MUKPO3NEKTPOHMKN BbinmyckatoT RET-
TPaH3MCTOPbI, UTO MOXET ABNATLCA JAOMONHUTENLHBIM
CTUMYNMpYLWMM dakTopom ana npumeHenua RET-
TPaH3MCTOPOB, TaK Kak MOMHO nogobpats aHanoru
OT ApYT1X NPOW3BOAUTENEN.

Komnanwa NXP, cMorna 3aHATb 0fiHY U3 NMAMPYIOWNX
nosuumii B obnactv npomssogcrea RET-TpaHsmcTopos,
6narofapa BbICOKOMY KauecTBY W LUMPOKOMY nopTdo-
nmo TpaHsucropos. HomeHknatypa RET-TpaHancTopos
HacunTbiBaeT 6onee 32 BAPUAHTOB TPaH3MCTOPOB
W KOMBMHaL WA pe3ncTOpoB, C OBLLMM YMCNOM Haun-
MeHOBaHWi (okono 300), 6onbuwoit Beibop Kopnycos,
YTO NO3BOMAET Pa3paboTUMKAM SNEKTPOHUKN NOJO-
6paTb Ana ceomx NoTpebHOCTEN MaKCMMaNbLHO YAo-
BNETBOPAIOLLMIA MX 3ana4am snemeHT. Ocobbiil MHTEpec

FTAMMA CaukT-NMetepbypr » Ten. 325-51-15

npeacraenaioT RETTpaH3nCTopbl € HU3KMM HanpAMXe-
HUeM HacbilerA Vg, 1 BBICOKM BbIXOAHBIM TOKOM
Ao 600 mA cepun PBRN (NPN), PBRP (PNP). Kpatkuin
nepeyeHsb W xapaktepuctukn RETTpansuctopoe NXP
npvBeaeHsl B Tabnue.

OBJIACTb NPUMEHEHWA

RET-TPAH3UCTOPOB

RET-TpaH3ucTop yHMBepcansHbIN npubop 1 obnactin

€ro NPUMEHEHWA NPAKTUYECKI HE OTPaHNYEHbI:

+  TMPOMBILLNEHHAA aBTOMATHKa — KIIOYEBBIE CXEMbI,
6noku nutaHna, DC/DC-npeobpasosatent, NOHMMKI0-
LWe/NOBLILIAIOLLE KOHBEPTOPSI, BNIOKK YNpaBneHna
3NEKTPOABMraTenAmM, NoKV ynpaeneHna nogaveil To-
MMEa ANA aBTO3aNPABOYHBIX CTAHLMIA, CUCTEMBI 6e30-
NaCHOCTM KENESHOAO POMHOO TPAHCTIOPTA, SNEKTPOH-
Hble 6annacTbl AN MOMUHECLLEHTHBIX 1 KOMMAKTHBIX
JIOMVHECLIEHTHLIX NIAMIT, 3apAHbIE YCTPOMCTES;

+  BLITOBaA M NOPTATMBHAA ANEKTPOHWMKA — MOBWNLHBIE
1 6bIToBLIe TenedoHbl, HOYTOYKM U 6NOKK NUTaHWA
K HUM, MP3-nneept! n MOBUNLHBIE NNeepbl, UMGPO-
Bble BUAEOKaMepbl 1 GOTOANMNAPATHI, CXEMBI 3ALLNTBI
Li-ion 6atapei, set-top-box (undpoBble NPUEMHIMKI
TB-curnana), cxembl ynpasneHna BpalleHNeM Kyne-
POB, KOHOMLMOHEPbI, MOMYNIW YNPABNEHWUA Na3epHbF
MU MPYBOAaMY, BNOKKM YNpaBneHna XonoguibHWKa-
MU, CTUP/IbHBIMIA MALLMHAMW, NbINECOCaMK;

+  aBTOMOGMNbHAA NEKTPOHNKA — GOPTOBLIE KOMMBLIO-
Tepbl, PEryNATOPbI HANPAMKEHWA, SNEKTPOHHBIE MOAY-
NI PYNIEBOTO YNPaBIEHNA, SNEeKTPOHACOCH TOrMBa
W BoAbI, TYPHOKOMNPECCopbl, MOAYNV YNPABEHUS
CTEKOMNOABEMHUKAMM, CTEKNOOUNCTUTENAMM, 3ePKa-
namu, cuctem ABS, ESP, EBD, aBToMam3npoBaHHbIX Ko-
pobok nepegay, mogyn DC/DCnpec6pasosartenei,
PErynaTopbl NONOMeHUA CUAEHMNA, CUCTEMbI OTOMNIE-
HUA, BEHTUNALMM, KOHAMLIMOHWPOBAHMWA, CUCTEMBI
AKTMBHOW NOOBECKN,

BbIBOAbI

Ha ocHoBaHWM paccMOTPEHHBIX NPEeMMYWEecTB
RET-TpaH3ncTopos nponseoacTBa Komnanuu NXP
Semiconductors Mo#HO coenaTb BLIBOABI, YTO, WX
NETKO M € MaKCUMaNbHOW 3G GEKTUBHOCTBIO MOXHO
NPUMEHATL B 3NEKTPOHNKE, [IE paHee MPUMEHANNC
TpaH3ucTopbl cepuin BCBOO n opyrue. O
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Tabnuua. RET-tpansucropos NXP

1, make, BxopHo#n P MaKC, CooTHoweHWe Vigo Max, c
s h, max | h_min
mA pesucrop, KOm mBr CONPOTHEN EHNA B FE FE

PBRN113ET | SOT23 BISS PBRP113€T 600 1 NN | s | o1 | 4 | - | 20 |
_ PBRPIISZI | SOT3 | BSS | PBRNIZI 60 1 | PW 50 | 10 | 4 | - | 1% |
| PDTATMEE | SC75 | opweapwwi | POTCIM4EE 100 | do | P 150 | 1 | 50 | >0 | 30 |
| POTATMET | SOT3 | ommsapuwi POTCIET | 10 f0o PP 20 | 1| 5 | >0 | 30
_ POTAIZEE | SC7S | opmepwwh - | 10 2 PP 20 | 22 | 5% | 5% | 30
| PDTAI23EU  SOTSZ3 | omwsapwei | - 10 | 22 | PN 2% | 22 0 | >0 | 30 |
| PDTAIZEE | SC75 | opweapwwi | POTCIMEE 10 | 2 | P %0 | 1 0| % | 56|
| PDTAIMEU | SOT33 | ommecpuwi  POTCIMEV | M0 2 PP 20 | 1| S0 | % | 56
_POTAM3EM | SCI0l | opmwepwh - | 10 47 150 | 1| 50 | >0 | 20
| PDTAM3EU | SOTSZ3 | opwsapwwii | POICI438U 100 | 47 | PP 200 | 1 | s | >0 | 20 |
| PDTAIAGEM | SCIO1 | opweapwsi | - 0 | 4 PP %0 | 1 | 0 | > | e |
| PDTA4EV | SOT33 | omwecpui  POTCI4EV | 10 47 PP 20 | 1| S0 | >& | e
_ PDTCIMEE | SC75 | ommwpri  POTATMEE | 100 10 NN 150 | 1| 50 | >0 | 30
| PDTCIMET | SOTZ3 | opwsapwsii | POTAIMET 100 | 10 | NN 2% | 1 | s | >0 | 30 |
| PDTCIISEE | SC75 | ommsapwsii | - 20 | 10 NN 50 | 1 | 0 | >80 | 8 |
| PDTCIISET | SOT3 | ommwepwsi - | 20 M0 NN 20 | 1| 50 | >80 | 80
_ PDICI23EE | SC75 | ommwpuai - | 10 22 NN %0 | 1| 50 | >0 | 30
| PDTCIZ3ET | SOT3 | opmwapsti  PDTAIBET | 100 22 NN 20 | 1| 50 | 5% | 30
| PDTCIZ4EE | SC75 | opweapwwi | POTAIMEE 100 | 2 | NN 950 | 1 | 0| % | 56|
| PDTCIZ4ET | SOTZ3 | opweapwwi | POTAINET 100 | 2 | NN 2% | 1 0 | % | 56 |
_ PDTCIA3EE | SC75 | omwespuaii  PDTAMIEE | 10 47 NN 50 | 1 | 50 | >0 | 20
| PDTCIA3ET | SOT3 | opmwepwsh  PDTAMGET | 100 47 NN 20 | 1 | 5 | >0 | 20
| PDTCIA3XM | SCIO1 | omwsapwsii | - 100 | 47 NN 2% | 21 s | >% | 50 |
| PDOTCA3XU | SOTZ3 | ommsapwsii | - 10 | 47 | NN 2% | 21 | s | >% | 50 |
_PDICI44EM | SC101 | ommwepwi - | 10 & NN 50 | 1 | %0 | > | e
| PDTCIAEU | SOTS3 | opmwepwsh  POTAIMEU | 100 47 NN 20 | 1| 50 | &8 | &
| PDTDIZET | SOTZ3 | opwsapwsii | POTBIZET 500 | 22 | NN 2% | 1 s | - | 4 |
| PEMDIO  SOTG6 | wownmwewrpwii | - 100 | 22 | NPNPNP 20 | 21 | 50 | >100 | 100 |
| PEMHI | SOT&6 | cmoewswi - | 10 2 >N 20 | 1 | 50 | 60 | 6
| PMD2 | SC74 | kownmwewpwwd - | 100 2 NWPW 20 | 1 | 50 | % | 6
| PIMN31 | SC74 | xownmwewwpwii - S0 | 1 | NPNPNP 40 | 10 50 | - | 70 |
| PUMDIO | SC8 | xownmwewwpwii - 100 | 22 | NPNPNP 20 | 2 50 | - | 100 |

PUML1 SC-88 CABOEHHbIR - 2001100 10 GP/NPN 200 1 50 - 90

Tun Kopnyc Kateropua HAononHurensHBIR MonapHocTb
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DIGI. COBPEM

EHHDIE

CETEBBIE TEXHOJIOTUUA
NEPEAAYU U KOHTPOJIA JAHHDBIX

Komnarus Digi International, ocHosanHaa Gonee 20 nem Ha3ad, Ha cezodHAWHUL DeHb A8Ngemca obuje-

Npu3HaHHBLIM MUPOBBIM TUOep oM Ha pbiHKe Mody/ell U 3aKOHYeHHbIX 60KCOBbIX pelleHUl Ona opearuzayuu

Mexcemegozo e3aumodeiicmaus.

B 2007 200y komnarus Digi ewje 6onee ykpenuna ceou nosuyuu, 06seduHusWUCH ¢ npouzsodumenem modyne
u modemos ZigBee dhupmoti MaxStream, komopuie cetivac svinyckatomes nod eduroim 6perdom «DIGI».

B Hacmoswee spemsa Digi yeeperHo nudupyem Ha muposom peike 6ecnpogodHbix mexHonozut, npednazas
cospemeHHble 8bIcOKONpoU38odumenbHble MHO20(bYHKYUOHANbHbIe ycmpoiicmea u modynu cmandapma

802.3,802.11iu802.15.4.

Bui6upas npodykyuio ¢upmer DIGI dna ceoux duzaiiHos, Bei obecneyusaeme nezkocms u Goicmpomy uHme-
2payuu celi4ac, cospeMeHHOCMb U MHO2ohyHKYUOHaNbHocmb Bawiux usdenuii — e Gydyujem!
Bcmpaueaemeie pewerua Digi npedcmasnener cemeiicmeamu Digi Connect u Digi ConnectCore, cocmag u ocHoe-
Hble 0coBeHHOCMU KOMopbIX paccMomperbl Huxe U npedcmaenersi 8 mabnuyax 1u 2, coomeemcmeeHHo.

Connect ME
+ ARM7TDMI® Core 55 MIu.
+ 8 M6airr SDRAM.
« 2/4 M6aitr Flash.
+ 1TUART.
+ Wnrepdeinc 802.3.
+10/100 Mbit Base-T.
+ GPIO: po 10 GPIOs + 1 external IRQ.
+  CkopocTb nepegaumn
no nocnefoBatensHoMy KaHany: 230 kbut/c.
+ KomnaktHbiit RJ-45 dopm dakTop.
+  OyHkumoHansHocTs Plug-and-Play.
+ Moagepxka OC NET+OS.

CEME H(TB 0 MO}D’" EH CeMelcTBO NPeACTaBNEHO MOAYNAMM: » Coemectumocts ¢ Connect Wi-ME.
DIGI Connect . Connect ME;
OcHoBHBIe 0COBEHHOCTM MOLYNEN CEMEINCTBA NPUBe- - Connect Wi-ME; Connect ME
neHbl B Tabnuue 1. - Connect ME 9210; Haumetio- Mpo |5 |5 |u
] o Onucanne
. Connect Wi-Wave. BaHue wMBKa | | |2
DC-ME-OTTJT | NET4+OS | 2 | 8 | - | +JTAG-KoHHeKTOp
Ta6nuua 1. Cemeiicteo Connect DC-ME-04T-JT | NET+0S | 4|8 | — | +JTAG-koHHekTOp |
Connect ME Connect Wi-ME Connect ME9210 Connect Wi-Wave DCMEOITS |PluggPlay 2 | 8 | - He Tpebyet npo-
R rPaMMIpPOBAHWUA
Mpoveccop Digi NET+ARM NS7520 | Digi NET+ARM NS7520 | Digi NET+ARM NS9210 DC-ME4-01TS | Plug&Play 4 | 8 | - “I_:“'P‘s"’“m“‘m
ARM appo ARMTTDMI ARM7TDMI ARM926EJ-S Ina —
e 55 55 75 DCMEOTT-C | NET+0S | 2| 8 | = | o s NET+OS
TN 2/4 M6aitt Flash 4 M6aitt Flash 2/4/8 M6aiiT Flash DCMEAOITC | NET:0S | 4 | 8 | - Ona rpor:unu:;-s
8 M6aiir RAM 8 MGaiir RAM 8/16 MBaiiT RAM RO,
Tok notpe6nenna npn 3.3 B, A 250typ 400 max 346 430 DCME-OIT-PS | PlugiPlay 2 | 8 | + :':a:f’:f;z;::;n
Mutanme uepes Ethemet (PoE) Mid span Mid and end-span Mid and end-span
o 2 = 0 . DCMEQTT-PC | NET+0s | 2 | 8 |+ | AnAnporpais-
DATYPHBII AWanazoH, ...+85 30...475 —40...+85 -40...+85 posaHus, NET+0S
Qopm dakTop
Pazmep, mm 37x19 49x19 37x19 51x30 Connect Wi-ME
Yucno ebieogoR 20 pin connector 20 pin connector 20 pin connector 20 pin connector . ARMZTDMI® Core 55 My,
CoBMECTUMOCTD Connect Wi-ME Connect ME Connect ME, Wi-ME . 8 M6airr SDRAM
i HLi - 4 M6air Flash.
10/100 Ethernet RI45 RJ45 . 1 UART.
Berpoentbiil WLAN-inHTepheiic 802.11b 802.11b/g - WLAN: [EEE802.11b, 2,4 ITu,
Untepdeiicol no 11 Mbps.
UART 1 1 1 + [poToKonb 3aWKTH JaHHBIX
GPIO no 10+1 eHew. IRQ 1o 1041 exew. IRQ 1o 1043 exew. IRQ WEP WPA, WPA2, 802.11i.
USB full/high speed . - GPIO: go 10 GPIOs + 1 external IRQ.
Flexible Interface module UART, USB, CAN, 1-wire +  CkopocTb nepegaumn
SPI . o nocnefoBaTenbHOMY KaHany: 230 kbut/c.
MopaepHmBaembie OC +  KomnaktHuiit RJ-45 dopm dakTop.
NET+0S Version . . . + OyHKumoHanbHocTb Plug-and-Play.
Linux (Kemel supported) N . + Moagepxka OC NET+OS.
Ty . - CoBmectumocTb ¢ Connect ME.
NMporpammueie cpeas
Microcross GNU XTools . . . . Connect Wi-ME
Digi ESP IDE . . . . ALz Mpo- E R Onucanue
BaHue wMBKa | | |2
OTnagouHble KOMANEKTBI He Tpef
(] T
Plug and Play DC-MEKT DC-WME-KT DCME-9210KT DC-WME-OTT-S | PlugéPlay| 4 | 8 | - ,paw“pyiaam
NET+0S DC-ME-NET DC-WME-NET DC-ME-9210-NET
o _ | Dna nporpammm-
Windows DC-WWV-EKIT LEWMETIESINEE DS posaua, NET+0S
Linux DCME-9210-LX DC-WWV-EKIT | DC-WME-OTTJT | NET+0S | 4 | 8 - | +JTAG-KoHHeKTOp

FTAMMA Caukt-NMetep6ypr - Ten. 325-51-15 [ LY |



Connect ME 9210
YnbrpakomnakTHeIN Gopm-akTop Ethernet-pasvema
NO3BONAET MHTEM PUPOBaTh JaHHbLI MOAYNb NPaKTyH-
yecku B Noboe YyCTPONCTBO.
CobcreeHHan TexHonorua npoueccopoe DIGINET+ARM
obecneynBaloT JONTOCPOUHYIO AOCTYNHOCTb 3TUX MO-
AYNel, uTo ABNAETCA OAHOM W3 KNloYeBLIX 0cObeHHO-
CTel ONA BCTPAaMBAEMbIX NPUIOKEHUI.
YHUKanbHBIN rubkuin uHTepdeicHuin moayns (FIM,
Flexible interface module), peann3oBaHHbIN Ha ynne,
NO3BONAET PEANN30BaTh MHOMECTBO MHTEPdEcoB
nop KOHKpeTHyto 3agauy Knuenta (CAN, 1-Wire, go-
nonHuTensHolit UART, USB-device v 1. 4.), coxpanas
NP1 3TOM OCHOBHOM NOCNeoBaTeNbHHN NOPT J0-
CTYMHBIM.
Moayne Takxe nogxoaut ana Honee NpoABMHYTHIX
3aflay, B KOTOpbIX Tpebyetca nogaepxka go 10 nop-
TOB BBOAa/BbIBOAA O6WEro HaZHAYEHWA, BHEWHNX
NpepbiBaHWi, U pacluMpeHHoro Habopa nepudepun
(I”C, SPI).
« ARM926EJ-S Core 75 MIu.
8/16 M6air SDRAM.
2/4/8 M6aiat Flash.
UART.
Ethernet: 10/100 Mbps,
PoE 802.3af coBMecTUMBII.
SPI.
PC.
GPIO: po 10 GPIOs + 3 external IRQ.
WHrepdeicHuin mogyns FIM: 300 My
DRPIC165X CPU, 2k program, 192 6airt data RAM.
Bapmantit FIM Ha eribop: UART, 1-wire, USB device
low-speed, CAN, napannensHbiit uHTEpdeiic.
PaznuuHble pexumbl SHeprocbepexeHna.
CkopocTb Nepegaun
no nocnefoBaTensHOMY KaHany: 230 KbuT/c.
Mopaepmra OC NET+OS, Linux.
Coemectumocts ¢ Connect ME, Wi-ME.

Connect ME9210
Rermzeres 15 -E 5 ‘s OnucaHne
BaHWe WWBKa (IC |e= | &
DC-MEY401-JT | NET+0S | 2 | 8 | - |+ JTAG-koHHekTop
| DC-MEY402-T | NET+0S | 4 | 8 | - |+ JTAG-koHHekTOp
DC-ME-Y402-LX-JT| Linux | 4 | 8 | - |+ JTAG-KoHHeKkTOp
_ | DnA nporpammu-
DC-ME-Y401-C | NET+0S | 2 | 8 posann, NET+0S
Nina nporpammu-
DC-ME-Y402-C | NET+0S | 4 | 8 | - poeakn, NET+0S
fina npo-
DC-ME-Y413-C | NET+0S | 8 |16 | - | rpammupoBaHWA,
NET+0S
DCME-YA01-S |PlugPlay 2 | & | — | HeTpelyer npo-
rpaMmmWpoBaHnA
DCMEY402'S |Plug8Play| 4 | 8 | - | HeTPedyermpo-
rpaMmmupoBaHnA
DCME-Y413:S |PlugPlay| 8 16| — | HeTpelyer npo-
rpaMmmWpoBaHnA
DCMEY402LX | Linux | 4 | 8 | - | Pannporpamun-
posanma, Linux
DCMEY413-AX | Linux | 8 16| - | PR nPorpansi
posaHuna, Linux
g _ | Bna nporpammu-
DC-ME4-O1T-C | NET+OS | 4 8 posarun, NET+0S
DCME-OTT-PS |PlugPlay 2 | 8 | + | HeTpelyer npo-
rpaMMWpOBaHNA
[inA nporpanu-
DCMEOIT-PC | NET+OS | 2 8 | + posatun, NET+0S

Connect Wi-Wave
DIGI ebinycmanm o6HoeneHHyto pagrokapTy Digi Connect
Wi-Wave Card ans opraHmsatum 6ecnpoBogHbIX ceTeit ne-
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penayn AaHHbIX craHaapTa 802.11b/g B avanasone 2,4 My
€O CKOpOCTLIo Nepefaun Ao 54 Mbps.
Papwokaprta eeinontexa B euae PCl Express Mini Card
MWHWaTIOpHOTO 52-BLIBOAHOTO $opM PaKTOpa U MOMET
6bITb MHTErpPMPOBaHa BO MHOMKECTBO BCTPaMBAEMbIX
cucTem.
BcTpoeHHble cpefcTBa annapaTHOi U NPorpamMHo i
3aWMTHI AaHHbIX obecneumnBaioT GLICTPOe NocTpoe-
HWE HEJOPOTMX 1 HafeMHbIX BecnpoBoAHbIX ceTer
nepefaym JaHHbIX.
CobcteenHaa Wireless LAN 802.11b/g rexHonorua DIGI,
Ha 6a3e KoTopoit nocTpoeHa paavokapra DC-WWV-2A,
nosgonaeT obecneynTs JOCTYNHOCTL NPOAYKTa B TeUe-
HWE MHOTWX NET.
Pagmokapta nopaep#umeaetca kak Microsoft Windows CE
5.0/6.0 (ARM, MIPS, x86), Tak 1 Linux (2.6.29 1 Bbiwwe).
OcHoBHble ocobeHHOCTH:
WcnonHenwe B Buge ceepxmuHuatiopHoro PCl
Express Mini Card dakTopa nog cTtaHAapTHbI
52-BLIBOJHOMN CNOT.
USB 2.0 full/high speed uHTepdeiic.
Cetesoit HTepdenc: ctaHaapt IEEE802.11b/g.
Yacrora: 2,4 Mu.
Henonbsoeanne 14 kaHanos B guanasone 2,4 [Ty
¢ $a30BON MaHUNMYNALMEN.
CkopocTb Nepefaqm no paguokanany: go 54 Mbps.
MowHocTs nepenatumka: +15 abm.
UYyBCTBUTENLHOCTL MPUEMHUKA:
- 71 pbm npu 54 Mbps;
- 81 abmnpu 11 Mbps;
- 88 nbm npun 6 Mbps;
- 93 pbm npu 1 Mbps.
AnnapatHoe wiudposaHue naHHbIX (AES Engine).
BcTpoeHHbie NPOTOKONbI 3aLMThI AaHHBIX
WEP/WPA/WPA2/802.11i.
- [lBa U.FL-pasbema Ha nnate
[NA NOAKNIOYEHWA AHTEHH.
HanpsxeHue nutanma: 3,0...3,6 B.
MuHmaTiopHBIN pa3mep: 5x3,1 cm.
Pabouwnit TemnepatypHbiit gnanasox: —30...+60 °C.
Mopaepxka pabotel nog OC: Microsoft Windows
Embedded CE 5.0/6.0, Linux (2.6.29+).
Hanwmume USB2.0 full/high speed koHTponnepa Ha 6op-
Ty NO3BONAET 0BECMEUNTL HAIEXHYHO BLICOKOCKOPOCT-
Hyto cBasb ¢ USB-xocT yeTpoitcTBamu n mcnonb3osats
AaHHyo paguokapty B kauectee USB-Wi-Fi-mocra.

OcHosHbie 06nacmu npumeHeHua modyneli
cemeticmeaa Digi Connect:

MpombiwneHHas aBToMaTHKA.

WHTennektyansHbie cetu.

Cuctembl «YMHBIR goMs,

MenuumrHckoe obopyaoeaHue.

ABTOMaTM3aLMA 30aHWA.

KonTponb goctyna.

MpoueccHbiit KoHTPONL.

CH0p AaHHBIX CO CYETHLIX YCTPOWNCTB.

e-mail: sale@gamma.spb.ru « www.gamma.spb.ru

CEMEACTBO MOAYNEN ConnectCore
OcHoBHble 0cOBEHHOCTM MOLYNEN CEMEINCTBA NpUBe-
AeHbl B Tabnuue 2.
CeMelCTBO NPeiCTaBNEHO MOYIAMM:

ConnectCore 9P 9215;

ConnectCore Wi-9P 9215;

ConnectCore 9M 2443;

ConnectCore Wi-9M 2443;

ConnectCore i.MX51 (HoBuHKa);

ConnectCore Wi-i.MX51 (HoBuHKa).

ConnectCore 9P 9215, Wi-9P 9215

Cepwa npoueccopHsix moayneit ConnectCore 9P
9215 6bina BLIMYLIEHA B KAYeCTBE TMOKOTr0 MHOTOgYHK-
LMOHANLHOrO pelweHns ana HoNbLMHCTBA 3aaau.
OcHoBoI «rnbKOCT» MOAYNA ABNAGTCA MPOLIECCOP
cobcTeeHHoro npoussogctea N59215, cogepmawymin
2 uHtepdenchbix FIM-moayna (Flexible Interface
Module — rubkmnin nHTEpdeiicHbIN MOaYNL) Ha Base
DRPIC1655X. Mpu nomowm 3arpyaemoro MMKpoKoaa,
3™ FIM moryT HacTpameatbea kak CAN, 1-wire, UART,
Secure Digital, USB,u T.n.

MmeHHo Bnaropapa TakoBo# 0co6eHHOCTH, MOAYNb
ConnectCore 9P 9215 6bin Ha3BaH «camMbiM TMGKUM
B otpacnu Ethernet mogynem Ha 6ase ARM9x».

Take B ConnectCore 9P 6binm peanu3oBaHb! pasniy-
Hble PEXMMBI CHIXEHUA 3HepronoTpebnenns, uto no-
3BONAET AAHHOMY MPOLIECCOPHOMY MOAYNIO UCNOMNB30-
BaTbCA B IPUMEHEHNAX C BaTapeitHbIM NUTaHNEM.
ConnectCore Wi-9P ocHawweH 6ecnpoBogHLIM Moay-
nem |EEE 802.11a/b/g, npowegwmm cepTuduraumo
B COOTBETCTBYIOLMX EBPONENCKUX OPraHaX u MOXeT
cBOBOAHO NPUMEHATLCA B PA3NMYHBIX NPUIOKEHUAX.
Moaynb pa6otaert c Linux, NET+OS. UmeeTca Bepcua
¢ rotoeoit npolunekoi plug&play ¢ apaiteepamu gna
6LICTPOro MHTETPUPOBaHUA B YCTPOWCTBO. Takoi Mo-
ynb He TpebyeT JONONHMTENBHOTO NPOr PaMMUpPO-
BaHUA.

ConnectCore 9P 9215

Iuanason E 'E :g-'
Haumetio- pabounx |2 |2 (F =
BaHne Temnepatyp, (£ | = |2 5
°C = 2| 8
CC-9P-V502-C | NET+OS -40...+85 | 4 | 8
CC-9P-V513-C | NET+OS -40...+85 | B |16
CC-9P-V513-LX Limux -40...485 | B |16
CC-9P-V524-LX Limux -40...485 |1632
CC-W9P-V502-C | NET+0S -40..485 |4 & | +
CCWOP-VS13-C | NET+0S | —40...485 |8 16
CCWOPVS24LX| Linux | —40..485 |16 32| +

ConnectCore 9M 2443, Wi-9M 2443

Cnegyiolliee MOKONEHWe NPOLECCOPHBIX Moaynei
ot DIGI — sto ConnectCore 9M (Wi-9M) 2443. Cepauem
Moaynei aenaetca npoueccop S3C2443 or Samsung.
Mpu craHgapTHOM AnanasoHe pabouux Temneparyp
-20...470 °C npoueccop paboTaeT Ha TaKTOBOM Ya-




crote 533 Mlu, npu TpeboBaHMAX NPOMBILNEHHOTO
nvanasoxa -40...+85 °C — Ha 400 MIu.

Paznnunble onumin namati (go 512 Flash, 256 RAM) no-
3B0NA0T NofobpaTtb MOAYNL ANA KOHKPETHOTo NpU-
NoweHNA.

Kak Bo Bcex npoayktax DIGI mogynu 9M 2443 copep-
aT NoNH.ii Habop nepudepun (SPI, Hi speed SPI, 1°C,
USB Host/Device 2.0 Full speed, 4xUART, 24 (147) GPIO).
OcobeHHOCTbIO 4aHHOTO NpoLeccopa ABNAETCA Harnu-
umne LCD-koHTponnepa u touch-screen-koHTponnepa,
YTO MO3BONAET W36ABUTLCA OT NIULLIHMX BHELIHWMX KOM-
NOHEHTOB W cAenaTs Bawe ycTpoiicteo nonHodyHKUMO-
HanbHbIM 1 B TO K BPEMA KOMNAKTHLIM. Take npo-
ueccop 53C2443 umeeT BO3MOXHOCTb 3aXBaTa BUEO
C UMGPOBOI BUAEOKAMEPLI.

Moayns Wi-9M 2443 ocHawen WLAN IEEE 802.11a/b/g
W NonHOCTLIo coBmecTmM ¢ 9M 2443 no nuHam, uto no-
3BOMNUT OCYLECTBUTL GLICTPBIA NEpexo oT NPOBOAHbBIX
ceTeit K 6ecnpoBOaHLIM.

Moayni pa6otaer ¢ Linux n ¢ Windows CE 6.0R3.

ConnectCore 9M 2443
= = o
1] = = —_
E FEAE YL 3
- E=E |z = L] —
= T = w —
g "gliE| 58 |2|E|g
v f‘"“ ] g E o ) 2
i 89z 1312|133
v
g R =
Linux,
CC-9M-QA25-Z1 | 400 WinCE -20...+70| 32 | 32
Linux,
CC-9M-NA26-Z1 | 533 WinCE -40...+85 64 | 32
Linux,
CC-9M-NA37-Z1 | 533 WinCE -40...+85 128 | 64
Linux,
CC-9M-NA49-Z1 | 533 WinCE -40...+85 512 | 128
Linux,
CC-9M-NA59-Z1 | 533 WinCE -40...+85 512 | 256
Linux,
CC-W9M-QA25-XE | 400 WinCE -20...470 32 | 32 | +
Linux,
CC-WIM-NA26-XE | 533 WinCE -40...+85 64 | 32 | +
Linux,
CC-WIM-NA3T7-XE | 533 WinCE 40...+85 128 | 64 | +

ConnectCore i.MX51, Wi-i.MX51

MocneaHee nokoneHne NPOLECCOPHLIX MOAYNEN
ot DIGI — 310 mogynu ConnectCore MX51. B ocHo-
Be moayna npoueccop Freescale i.MX51 c agpom
600/800 MIy ARM Cortex-A8, KOTOpbIA MMeeT MoL-
HbIE MYNBTUMEWIHLIE BO3MOMKHOCTH, @ TAKXKE LLIMPO-
vaiiwmii B knacce Habop nepudepun. 2To naeansHoe
PELIEHWE ANA LWMPOKOTO KPYra NPUMEHEHWNI, TAKNX,
KaK MeVLMHA, 6E30NaCHOCTb, CUCTEMBI MOHWUTOPHHTa,
CMCTEMBI KOHTPONA AOCTYNA, NOPTAaTUBHBIE MyTNETUME-
[OWAHBIE YCTPOMCTBA, NPOMBILLNEHHOCTh, ABTOMATH3a-

Tabnuua 2. Cemeircteo ConnectCore

ConnectCore ConnectCore ConnectCore ConnectCore | ConnectCore | ConnectCore
9P 9215 Wi-9P 9215 9M 2443 Wi-9M 2443 i.MX51 Wi-i.MX51
Mpoueccop u namate
oo Digi NET+ARM | Digi NET+ARM Samsung Samsung Ifreescale F'raescale
NS9215 NS9215 S3C2440 S3C2440 iMX515 iMX515
ARM appo ARM926EJ-S ARMO26EJ-S ARMS20T ARMS20T ARM Cortex-A8 | ARM Cortex-A8
Cropocrs, My 75 ' 75 400/533 400/533 600/800 |  600/800
4-16 Mbairt [ 4-16 Mbairt [ 32-512 MBairr | 32-128 MBair 128-2048 128-2048
Mamars Flash Flash Flash Flash Méaiir Flash | Mbaitr Flash
Flash/RAM 8-32M6aitt | 8-32M6aiir | 32-256MGaiir | 32-64M6air | 128-512 128-512
RAM RAM RAM RAM Méaiir RAM MbaiiT RAM
T":mz“‘ 46/443 138/716 53/279 173/504 300/700 300/700
Pem‘:':?;& . . . . . .
m‘;m u o | onun ONUMOHANBHO |  ONMUWOHANBHO | OMUWMOHANBHO | ONLMOHANbHO
e P 0,485 -30..475 40...485 -30...475 40485 | -40..485
AvanazoH, °C
ODopm dakTop
Paamep, Mm 50x50 70x50 60x44 92x44 62x50 82x50
el 280pinHD | 2-80pinHD | 2-120pinHD | 2-120pinHD | 2-180pinHD | 2-180 pin HD
e Wi-9P 9215 9P 0215 Wi-0M 2443 OM 2443 Wi-iMX51 iMX51
10 NiHam
CeTeBble napameTpbl
10/100 Ethernet MAC/PHY MAC/PHY MAC/PHY MAC/PHY ZXMAC/PHY 2xMAC/PHY
Mc 802.11 big 80211 a/blg 802,11 a/bigin
Wnrepdeitco
Imu:::ﬁmm L] L] L] L] L] L]
UART no4 no4 oo 3 no3 no4 no4
GPIO no 64 no 64 24, 24, no 128 no 128
(147 multiplexed)| (147 multiplexed)
SPl . . . . ectb+Hi-speed | ecto+Hi-speed
12C . I . I . . ectb+Hi-speed I ecTb+Hi-speed
l{'llsg ;me . . no3 no3
LCD-koHTpONNEp o] [s] . . 2TFTLCD 2TFTLCD
Touch-koHTponnep . . . .
Camera-uHTepdeiic L] L] 2 Cameras 2 Cameras
RTC . . . . . .
AES Accelearation . . . . . .
LM . . . . . .
il e 2 L] L]
Modules |
12S/AC97 Audio 0 o) . . . .
MNopepaka wutsl PCI . .
SD/sDIO . . . . . .
PCMCIA/Compact Flash . .
Memary Stick/MMC . I .
Noppeprnsaembie OC
NET+05 . .
[Kgfmlus:l.;”'m L] L] L] L] L] L]
Micmsoﬂve:ndows CE o o o o
on
Mporpammebie cpeap!
GNU (for Linux) | . . . .
Microcross GNU XTools . .
Green Hills MULTI IDE .« | .
Digi ESP IDE . .
Microsoft Visual Studio . . . .
OTnagoyHble KOMNNEKTE
NET+05 CC-9P-9215-NET | CC-W9P-9215-NET
Linux CC-9P-9215-LX | CC-W9P-9215-LX | CC-9M-2443-LX | CC-WIM-2443-LX | CC-WMX51-LX | CC-WMX51-LX
Microsoft Windows CE | CC-9M-2443-CE6 | CC-WOM-2443-CE6 | CC-WMX51-CE6 | CC-WMX51-CE6
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ConnectCore i.MX51

Taktosan JAunanaszoH
HaumeHoBaHue vacToTa, pabounx M6ai | M6airr | 802.11a/blg Ethemet | Accelerometer
Mry TemnepaTyp, °C
CC-MX-LC47-21 iMX512 800 -20...470 128 128 |
CC-MX-LB47-ZM iMX515 800 -20...470 128 128 single +
CC-MXY-MB47-ZM | iMX515 600 —40...+85 128 128 single +
CC-MX-LB58-ZM iMX515 800 -20...470 256 256 single +
CC-MXY-MB58-ZM | i.MX515 600 —40...+85 256 256 single +
CC-MX-LB69-ZM iMX515 800 -20...470 512 512 single +
CC-MXY-MB69-ZM | i.MX515 600 —40...+85 512 512 single +
CC-MX-LB6B-ZM iMX515 800 -20...470 2048 512 single +
CC-MX-LB69-ZK iMX515 800 -20...470 512 512 dual +
CC-MXY-MB69-ZK | iMX515 600 —40...+85 512 512 dual +
CC-WMX-LB47-VM | iMX515 800 -20...470 128 128 + single +
CC-WMX-MB47-VM | iMX515 600 —40...+85 128 128 + single +
CC-WMX-LB58-VM | i.MX515 800 -20...470 256 256 + single +
| CC-WMX-MB58-VM [ iMX515 | 600 —40...+85 256 256 + single +
| CC-WMX-LB6SVM | iMX515 | 800 -20..4+70 512 | 512 + single +
| CC-WMX-MBE9-VM I iMX515 | 600 —40...+85 512 512 + single +
CCWMX-LB6B-VM I iMX515 I 800 -20...470 2048 512 + single +
CC-WMX-LB69-VK I iMX515 I 800 -20...470 512 512 + dual +
CCWMX-MBEOVK | iMXS515 | 600 40.485 | 512 | 512 + dual +

UMA, TPAHCNOPT, AUCMETYEPU3ALIUA, KOMMYHATbHBIA
CEKTOP 1 MHOTOE Jpyroe.

Mpoueccop nozeonaet ynpaenats asyma TFT-guc-
NAeAMK BLICOKOTO pa3pelieHna OJHOBPEMEHHO,
NpoOU3BOAUTL 3aXBaT W KOOMPOBAHWE BUAEO C ABYX
BUEOKAMep, COAEPKNT Moayb obpaboTku Bugeo
v uzobpaxeHuni, koHTponnep SSI ¢ noppepxkon ay-
nviokopekos 125/AC97.

Bpo6asok ko Bcemy BbiLlenepeyncIeHHOMY, MOAYNb
conepmwut Wi-Fi WLAN 802.11n, koTophiit paboTaet 6bi-
CTpee 1 HaleHee CBOUX MPEeLECTBEHHNKOB.

CyWecTByIoT BEPCUM € PasNUYHLIM Pa3MepPoOM NaMATH
(mo 2 I'6ai Flash, go 512 M6aitt RAM), ¢ koMMe pueckm
W NPOMBILTEHHBIM AWaNa3oHamn pabouvx Temneparyp.

O6nacmu npumeHeHusa modyneii
cemeticmeaa Digi ConnectCore:

+ [NpombiwneHHas aBTOMATHKA.

+ WHrennektyanbHbie cetu.

+  MeauuuHckoe obopynosanue.

+  ABTomaTWsauWA 30aHMA.

+ Kontponb goctyna.

PAANOMOLYIU

OUPMbI DIGI INTERNATIONAL

+ [MpoueccHblit KOHTPONb.
- (6op paHHbIX.
- YnpaeneHue
B peanbHOM
MaclTabe BpemeHu.
+ Tenemerpua.
« Cucrembl 6esonacHocTh.

3AKNHYEHUE

Ha cerogHawHui aexb komnanna DIGI agnaetca mupo-
BbIM MAEpPOM B 06NacTi NpowW3BoACTEa MPOAYKTOB AnA
OpraHu13aLMK CETEBOTO B3aUMOAESICTBIA 1 Be3onacHo
nepenaqum M KOHTPONA JaHHLIX Yepes PasNuyHbie CETh.
OcHoBHbIMK NpermywecTeamn nogxoga DIGI k pas-
paboTKe CeTEBLIX MPUNOKEHWIA ABNAETCA cleaylouue
ocobeHHOCTH:
- Bbicokas npousBognTENBHOCTE.
- HapemHble cpencTsa 3aWnThl AaHHBIX.
- MNoppepxka ceTeBbX CTaHOAPTOB:
802.3, 802.11i, 802.15.4.
- (DYHKUMOHANBHOCTL, NO3BONAKLWANA 338 MUHUMANb-
HOE BPEMA BbIBECTN KOHEYHOE M3[ENNE Ha PbIHOK.
+ CoBmecTMOCTE MOAYNel cTaHpapTa 802.3 u 802.11.
- Hepoporue oTnagounbie cpegcTea.
» lapaHTMpoBaHHaA AOCTYMHOCTE MOAYNEN.

AOMOJIHUTENbHAA NHOOPMALMA

www.digi.com; www.gamma.spb.ru

TEXHWYECKAA NOOAEPMKKA
W 3AKA3 OBPA3LIOB

000 «lamma-CaHkT-TleTepbypr»
+7(812) 325-51-15
vk@gamma.spb.ru

B nocnedHee epema mema nepexoda om npoeodos

K ucnonb3osaHuio GecnposodHbix mexHonozuli cma-

HosumcA sce 6onee akmyanesHod.

Komnanua DIGI International agnaetca ogHum 3 nn-

epoB pbiHKa 6ecnpoBofHbIX TEXHONOTWIA U CTpaTe-

ruyeckum naptHepom ZigBee Alliance. B mogensHom

pagy DIGI nocToaHHO NOABNAKTCA HOBLIE PELUEHKA,

YTO NO3BONAET CUCTeMe BCeraa 6biTb NOCTPOEHHOM

Ha Base nocnegHUX TEXHONOTMIA.

Bce 6ecnposopHbie npoaykTsi DIGI noctpoeHt Ha 6ase

pagmonpoTokona 802.15.4.

A no ceTeBbiM NPOTOKONAM X MOKHO pPa3dennTb

Ha Tp# rpynnbi:

XBee 802.15.4

+ Ha ocHoee kpucTanna Freescale.

« [MoppepxusaloT Tononoruu point-to-point, point-
to-multipoint (38e3ga).

+  Pexomenayiotca ana ucnonsb3oeanna B 802.15.4 npu-
NOMEHUAX.

+ Manoe Bpema pacnpocTpaHeHua cUrHana.

+ bonblee Bpema #u3HK Batapew.

XBee ZigBee

+ Ha ocHoee kpuctanna Ember.

« MMopaepxmeaiot Tononorvio ZigBee Mesh (koopaw-
HaTop/poyTep/KOHEUHOE YCTPOWCTBO).
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+ PexkomeHpgyloTca gna npumeHenna B ZigBee-
NPUIOKEHUAX.

+ PetpaHcnaTopbi na pacluvpeHnsa 30Hbl NOKPLITUA
CeTbio.

- CamoBOCCTaHaBNMBAKOWMECA CETH.

+  ABTOMaTMUeCKOE ONpefeneHie MapLIpYTa JOCTABKM.

XBee DigiMesh

+ NMoaaepxusator Tononoruio DigiMesh (ogHopanro-
gaA mesh-cetn).

- bonee npocraa paspaboTka mesh-cetn.

+ Bce y3nbl MOTYT HaxoauTLCA B pexume sleep.

+ PeTpaHcnaTopbi ona pacluvpeHnsa 30Hbl NOKPLITUA
CeTbIO.

- CamoBOCCTaHaBNMBAKOWMECA CETH.

+  ABTOMaTMUYECKOE ONpefeneHie MapLIpYTa JOCTABKM.

Cpeaw nocnegHUX JOCTHKEHWIA N HOBMHOK XOTe-

nock 661 OTMETUTL NononHeHuA B pagy ZigBee.

Cepua ZigBee 52B

Moaynu ¢ LONONHUTENBHBIM KOHTPO/INEPOM Ha rUlaTe
18 MCMIONHEHWA NONb30BATENbLCKOro Kofa. [pumeHeHne
3TMXMOaynei n3baenaet paspaboTumka oT HeoBxoaMmo-
TV ucnonb3oeanna eHewwHero MK c obeazkoin, yto no-
3BO/IAET IKOHOMMTb MECTO Ha NNIATe U AeNAEeT KOHEYHoe
YCTPOIACTBO Honee AelEBLIM 1 MEHBLUMM MO pa3mMepam.

e-mail: sale@gamma.spb.ru « www.gamma.spb.ru

Mopgynu cepum 52B nonHocTbI0 COBMECTUMBI MO M-
Ham co scemu mogynamu XBee (XBee 1 cepum, XBee
DigiMesh, ...). 3To no3eonaer ocywecTBUTL BLICTPLIA
Nepexoj ¢ 0OHOMN TONONOMMM CETU Ha ApYTYio 6e3 Heob-
XOAMMOCTM NepepasBeeHns NEYTHON MATbI 1 M3me-
HEHWA KOHCTPYKTNBA KOHEUYHOTO YCTPONCTBA.

Ilna nepegaum naHHbIX Ha HeBoNbLLUME PaccTOAHMS,
10 HECKONbKUX AECATKOB METPOB, MEaNbHO NofJoN-
AyT moaynu XBee ¢ BLIXOAHON MOWHOCTLIO 2 MBT,
ecnu xe TpebyeTca nepegaTtb MHGOPMALMIO Ha 3Ha-
ynTenbHble paccToAHKA (Ao 3200 M) — Heobxogmmo
Bb6upats moaynu XBee-PRO S2B ¢ nosbiweHHOM
MOLLHOCTLIO NepeaaTyMka u 6onee HU3KUM NOPOrom
YYBCTBUTENBHOCTH.




XBEE-moaynu komnanun DIGI International

CeoiicTBO/MOAYNL Xbee ZB 52 LT )Sh“ e .)(!:\ee )(.b e o
ZigBee 52C ZigBee 52C DigiMesh DigiMesh
BbixogHaA MowHocTb, MBT 1 (+0 nbm) 63 (+18 gbm) 2 (+3 gbm) 63 (+18 pbm) 6,3 (+8 nbm) 63 (+18 pbm) 1 {+0 dBm) 63 (+18 gbm)
JlanbHocTb Nepeaun BHY TPW 3haHWA, M 30 100 40 €0 60 90 | 30 | 920
u‘""mmm": OTHPBITON 100 1600 120 3200 1200 3200 90 1600
ki i 250 250 250 250 250 250 250 250
c"°P°°': "’P‘Iﬂ’."c‘;_"'g:;‘é"m“ 250 250 1000 1000 1000 1000 1152 15,2
YyecTBMTENBHOCTL NPUEMHIKE, ABM -92 -100 -06 -102 -102 -102 -92 -100
Cetesbie cBOMCTBA
Tt stemEy pszizi“l; r P:::'t:-lpwe"er Mesh, P2B,P2M | Mesh, P2P,P2M | Mesh,P2PP2M | Mesh, P2P,P2M Mes";;f:;;;"ee" M“"PPI‘;";';;P%"
Lnpposarne - - AES-128 AES-128 AES-128 AES-128 AES-128
Yucno kaHanos 16 12 16 15 16 16 16 12
Muranue
Hanpamenue nutanus, B 28-34 2,8-34 21-36 2,7-36 2,1-36 27-36 28-34 28-34
Tok B pex. nepegaun, npu 3,3 B, mA 45 215 35 205 33 100 45 250
Tok B pex. npuema, npw 3,3 B, MA 50 55 38 74 28 3 50 55
Tok B pex. Sleep, MA <10 <10 < ' <35 <1 <1 ' <10 ' <10
O6wwe ceoicTBa
Monoca vactor, My 2,4000-2,4835 2,4000-2,4835 2,4000-2,4835 2,4000-2,4835 2,4000-2,4835 2,4000-2,4835 2,4000-2,4835 2,4000-2 4835
UART + + + | x2 + + ' + ' +
SPI - - - + + + - -
PC - - - + - - - -
GPIO 8 8 10 | 10 15 15
ADC 6 ex. 10-6ur 6 Bx. 10-6uT 4 g 10-6m7 4 g 10-6ur 4 g 10-6ur 4 g 10-6ur
Dusnyeckne napameTph
Wenonvenne nof pasvem nof pasbem oA pabem oA pasbem anA naikun (SMT) | ona naitku (SMT) nop pasbem nof pasbem
U.FL RF connector, | UFL RF connector, | UFL RF connector, | U.FL RF connector, | UFL RF connector, | UFL RF connector, | U.FL RF connector, | U.FL RF connector,
R ‘RPSM& ‘RPSMF& FPSM&, ‘RPSM& RF PAD, RF PAD, 'RPSMﬁ, ‘RPSM&
whip antenna, whip antenna, whip antenna, whip a, PCB antenna PCB ant whip a, whip antenna,
chip antenna chip antenna chip antenna PCB antenna chip antenna chip antenna
TemnepaTypHblil AuanasoH, °C —40...+85 -40...+85 -40...4+85 —40...+85 -40...+85 -40...+85 -40...4+85 —40...+85
Ceprumrauma
Europe (CE) ETSI ETSI ETSI ETSI ETSI ETSI ETSI ETSI
RoHS J J v v v T
Cepua ZigBee 52C pepaTumka (+18 abm) scero 100 MA npu HanpAMXeHUM OBNACTH NPUMEHEHNA
Komnanua DIGI International sanyctvna B nponseog-  nutaHua 3,3 B. A B pexume «sleep» mogyns Tpebyer MOHY"EH XBEE
CTBO HOBYIO NiHelky ZigBee-mopyneit cepun XBee S2C.  Bcero 0,3-0,4 MKA, uTo NpoanvBaeT *u3Hb 6atapen + Cucremb ACKY ana rasoBbix CUETUMKOB/ CUETYMKOB
OcHoBHOe npenmywiecTBo pagvomogyneit S2C — 310 BHecKonbKo pas. Takum HU3KUM NoTpebnernem He 06- 3NEKTPOIHEPTHN.

ncnonHenue ana SMT-moHTaxa. bnarogapa stomy,
paspaboTunky bonee He NPUAETCA TPATUTL AONOMHM-
TerbHbIe CPEACTBA NP MPOVN3BOACTBE Ha PAa3bembl, YT
MO3BOMNT CAENATh KOHEYHOE YCTPOMCTEO elle bonee
KOHKYPEHTHBIM Ha PbIHKE.

He n3meHnas ceoum Tpagnumnam, cepauem Hoebix XBee
52C pagwomopynei asnaetca System-on-Chip EM357
¢ npoueccopom ARM Cortex™-M3 ¢ ysennueHHbIM Ko-
nuyecteom O3Y, uto No3BonAeT y3nam ceTM XpaHuTb
TabnuLbl MapLIPYTW3aLMK B HECKONBKO pa3s bonblue.
A 3TO 03HaYaeT BO3MOMHOCTL PaboThl B OAHOM CeTH
6onbluero konuuyecTea y3nos. Ko scemy npouemy 6onk-
wee konudyecteo O3Y no3eonaer Tenephb «3anueatb»
oaHy ofulyio NPOLWMBKY ANA BCEX TUMOB YCTPONCTB,
W ponb yana (KoOpOWHATOP, POYTEp, KOHEYHOE YCTPON-
CTBO) TENepb BLIGUpaeTca NporpammHo.

Bnarogapa HoBeMWMM TEXHONOTMAM NPOU3BOACTBA
W HOBOIA 3NIeMEHTHOI 6a3e, noTpebneHue ToKa B pe-
KUME Nepeaayn Npu MakcMManbHOW MOLHOCTK MNe-

nafaeT Hv ogvH u3 ZigBee-moayneit, npeacTaBNeHHbIX
Ha aHHBIA MOMEHT Ha HaLLEM PLIHKe.

HecmoTpa Ha ynyulieHHbIe XapaKTepuCTHKN (ganb-
HocTb g0 3,2 km, uHTepdeicsl UART, SPI, yeTwipe
12-6ut AL, 16 GPIO) moaynt cToWT gelwesne cBONMX
NpeaWecTBEHHUKOB.

Takxe anA paspaboTunKoB AOCTYNHB PagUOMOaYIU
cepun 52C ¢ JONONHUTENLHBIM WHTErPUPOBAHHBLIM
MWKPOKOHTPONNEPOM ANA UCNONHEHUA NONbL30Ba-
TENbLCKOro KoJa.

MomrmO peleHnin ANA opraHM3aLMn MHTENNEKTYaNnb-
HbIX ceTel, oTeevanwmnx cneumdnkaumm ZigBee PRO,
komnanua DIGI npepnaraet yHUKanbHbIA CepBunC, Ha-
3biBaembin iDigi.

3TOT CepBIC NO3BONAET NONYyuUTL AocTyn K ZigBee-cetn
13 noboil ToUKKM MUPa, rae ecTs HTEpHET unu coToBas
cBA3b. C TOUKKM 3peHMA annapaTHOM YacTy, B CETAX, rae
TpebyeTca opraHu3oBaTh YAaNneHHbIN MOHUTOPUHT
W YNpaBleHne CeTbio, HEOBXOANMO MCMONB30BATE LMK~
361 cemeiictea ConnectPort, 06bIMHO BLICTYNAIOWME B Ka-
YecTBe KOOpAUHATOPa okanbHoW cetu ZigBee,
Wino3bl MMelOTCA B HECKONBKUX MCNONHEHUAX:
ZigBee-Wi-Fi, ZigBee-cotosan cBasb, ZigBee-Ethernet,
ZigBee — nocnepoBatentsHbin MHTEpdEc v T.4.
[pakTvKa NpUMEHEHNA AOKA3bIBAET, YTO UCNONb30Ba-
Hue cepeuca iDigi ona yaaneHHoro MOHWTO pUHra CeTeit
3HepronoTpebneHna NOMOraeT SKOHOMUTL Ao 60-80%
noTpeGnaemoin sHeprum.

FTAMMA CaukT-NMetepbypr » Ten. 325-51-15

+ [NpombiwneHHbie ceTu.

+ YcrpoiicTBa ¢ HaTapeiHbIM NuTaHKeM, becnposog-
HbIE MYNLTH YNPaBneHus.

+  CUcTeMbl yMHOTO floma.

+  CucTeMbl KOHTpONA U cBopa AaHHbIX.

+  MeawuuHckoe obopynosaHue.

+ CHcTeMbl MOHUTOPMHTa 1 Ap.

JONONHWUTENbHAA HHOOPMALINA
LleHTp TexHWYecKkoil NoaaepKKn

000 «famma-Cankr-Tletepbypr.
www.gamma.spb.ru, www.digi.com
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MPOAYKLNA KOMNAHUU
RF MONOLITHICS INC.

Komnanua RF Monolithics Inc. (RFM) asnaetca ogHum u3 nuaepoe uHter pansHoii MAB-TexHonorun. OHa nponssoguTt MMKpocBopKK paguonepeaaTymKkos, NPUEMHUKOB,
NpUeMonepenaTiMKoB, y3KononocHsIX dunsTpos 1 NAB-pesoHaTopos Ha yactoTs ot 70 MIu go 1,2 Mu.

MAB-PE30HATOPbBI

RFM Brinyckaet wnpokuit cnektp MAB-pesoHatopos
Ha pa3Hble YaCTOTbI M B Pas/INUHBIX KOPyCcax.

Huxe npueeaera Tabnuua Hanbonee nonynapHbIx
PEe30oHaTopoB.

Pezonatopsi
Tun Yacrora, MIy

RO3104 303,825

i wms  spopmo
oo wms  popmeo
oo o sposwew
oo o sposmo
s w | ows
om0 sposmo
o am | ows

Kopnyc
T039-3

a0 amn | spasmn0
RO3IOID | 42392 | 38x38mmSMD

NAB-OUNbTPbI

NAB-¢puneTpe MY

Haume- | Yacrora,
HoBaHue

Pazmep
Kopnyca, MM

Onucanne

Chom | s | s | 1ves
| o0 | e | ves |
wor | s | oo | 1ves |
Cwen | sy | s | soa |
| v | osom | 1ves |
an| v | wawe | nves |
| s | who | e |
| s | oonos | oves |
o | o | oonos | oves |
| o | on | 1ives |
e | ws | ms | oao |
s | s | ms | nisao |
| s | ms | s
S| 0 WAl s 50650

SF11208 | 29874 GPS

70x5,0

| w0 | s | 3pos |
E
| w0 wa | o |
S| o | e | spen |
e | v | waw | spso |
S| wp | e | spso |

oo | w0 | vew | span |
e | w0 | s | pso |
O
oD | op | Ghenocss | 3pos |

DunbTpbI ANA OKOHEYHOTO YCTPOICTBa
Tun Yacrora, MIy
RF3210D 303,825

e ow | popmeo
Cwwn w3
Cwme | ws | oo

RF3181E 165

Kopnyc
3,8x3,8 mm SMD

3,0x3,0 mm SMD

PaguouactotHbie MAB-punsTpbI

Yacrora,
My

SF1186B-2 157542 | RFFilter, GPS apps | 3,0x3,0 mm SMD

SF2008D | 9305

Tun Onucanne Kopnyc

RF Filter, pager apps | 3,8x3,8 mm SMD

Jina nocTpoeHnAa pagnoKaHana nepegaqn gaHHbix, komnadua RFM npegnaraer
MUKPOCXEMbI NPHEMHUKOB, NepeaaTYMKoB, NpuemonepeaaTyukos. Beinyckaotea
MWKPOCXEMBI B MMHWATIOPHBIX KOpRYCax ANA NoBepXHOCTHOrO MoHTaxa. [Tomumo
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~v.gamma.spb.ru

camux Mukpocxem RFM BuinyckaeT mogynu Ha ux ocHoee. B mogyne Ha neuatHoit
nnarte pacrnonaraeTca MMKpocxema ¢ 06BA3KON, HACTPOEHHAA Ha ONPeaeNneHHbIN
pexum paboTsl C ONPefeNeHHON CKOPOCTLIO NEPeJayum AaHHBIX.




MepepaTimkn

IR T

MpuemonepepaTinkm

B RS Ta Onucanwe | Kopnyc Tun Eirmm:
nepepatunka, mBr | MMy nepepa4n

OOK/ ASK (100 kbps

THCIO0 306450 I'ESK tlftlkbps)pJ kg TRC103 1 868-060 | 200kbps | 32-pin QFN

|TXs000 | 43392 115,2 kbps SM-20L | DR4100 1152 kbps TRC104 1 | 2400 | 1Mbps |24-pin GFN |

TX5001 3150 115,2 kbps SM-20L | DR4101 115,2 kbps TRC105 1 300-510 | 200kbps | 32-pin QFN

(TXs002 | 4180 1152kbps | SM-20L | TR1000 1 | 9165 | 1152kbps | SM-20H | DR3000 |24-192 kbps.

TX5003 | 303,825 115,22 kbps SM-20L | DR4103 115,22 kbps DR3000-1 | 115,2 kbps

|TX6000 | 9165 115,2 kbps SM-20H | DR4000 115,2kbps TR1001 1 | 86835 | 1152kbps | SM-20H | DR300T |24-192kbps.

TX6001 | 868,35 115,22 kbps SM-20H | DR4001 115,2kbps TR1004 1 9140 | 1152kbps | SM-20H

[ TX6004 | 9140 115,2 kbps SM-20H | TR1100 1 | 9165 | 10Mbps | SM-20H | DR3300 | 10Mbps |

RX5000 | 433,92 115,22 kbps SM-20L TR3000 1 43392 | 1152kbps | SM-20L | DR3100 |24-192 kbps

RX5001 3150 115,2 kbps sM20L | | ] | DR3100-1 | 1152kbps |

RX5002 4180 115,22 kbps SM-20L TR3001 1 3150 | 1152kbps | SM-20L | DR3101 |2,4-19.2 kbps

(RX5003 | 303825 115,2kbps SM-20L | DRS103 115,2 kbps TR3002 1 | 4180 | 1152kbps | SM-20L |

RXS005H| 43342 115,2 kbps SM-20H TR3003 1 303,825 | 1152kbps | SM-20L | DR5103 |24-192 kbps

(RXS500 | 43392 19,2 kbps SM-20L | DR5100 19,2 kbps [ | [ DR4103 | 1152kbps |

RX5501 315,0 19,2 kbps SM-20L | DRS101 19,2kbps TR3005 1 4035 | 1152kbps | SM-20H

(RX6000 | 91650 115,2 kbps SM-20H | DRS000 115,2 kbps TR3006HS 1 | 314 1152kbps | 107x68 |

RX6001 | 868,35 115,2 kbps SM-20H | DR5001 115,2 kbps TR3100 1 43392 | 576,0kbps | SM-20L

 RX6004 9140 115,2 kbps SM-20H | TR7000 10 | 43392 | 1152kbps | 107x68 | DR7000 | 1152kbps |

RX6501 | 868,35 19,2 kbps SM-20H TR7001 10 315 | 1152kbps | 10,7x68 | DR7001 | 1152 kbps
TR7002 10 | 418 | 1152kbps | 107x68 |
TR7003 10 303,825 | 1152kbps | 10,7x68 | DR7003 | 1152 kbps
TR8000 10 | 9165 | 1152kbps | 107x68 | DR8O0D | 1152kbps |

AmepukaHckaa komnanma RFMonolithics sanycmuna B nponseogcTeo HoBbIe paamo- TR8001 10 86835 | 1152kbps | 10,7x68 | DR80T | 1152 kbps

moaynu XDM2510 H, paboTatowwme no npotokony Wireless Hart. Wireless Hart — sto TR8100 10 | 9165 |"5’ZH’P’| 107x68 | DRE100 | 1152 kbps |

TSMP (mesh ¢ obleit cuHxpoHU3aLmeit) ceTeBoi NPOToKoN, paboTatowuil Ha OCHOBE
paamonpoTokona IEEEB02.15.4.

New! 2.4 GHz WirelessHART®

WIRELESSHART COMPLIANT oo
1]
ULTRA CASY INTEGRATICN

[Nina pabotul no npotokony Wireless Hart mogynu XDM2510H ucnons3ytor cucre-
My SmartMesh IA-510 npouseogctea komnanuu DUST Networks. [laHHaa cuctema
B coYeTaHuK ¢ npowwuskoi RFM nossonsaioT 6LiCTpo pa3BepHyTs M MHTETPUPOBaTL
6ecnpoBOAHYI0 MHTENNEKTYANLHYIO CUCTEMY YNIPABNEHNA B YHKE CYLECTBYIOWYI0
WHGPaCTPYKTYpy NPOM3BOACTE W NMPUNOMXKEHMNIA.

Paguomoaynu XDM2510H npegocTaBnaioT BLICOUaNILYI0 HafeKHOCTb, CAMoopra-
HU3aUMIo0, camoBoccTaHoRneHue cetu. [nioc ko Bcemy Moynb 0bnagaeT yHUKansHo
HW3KWUM 3HepronoTpebneHnem B pexume Npuema aHHbix (Bcero 6 mAl). Mpn Takom
notpebnermnu moaynu XDM2510H uaeanbHo NoaxoAaT ana NpUIoMKeHWia ¢ 6ata-
PEMHBIM NUTaHKEM.

OcHoBHbIe XapakTepucTUkK pagromoaynein XDM2510H:
+ OcHosa mogyneit — SOC SmartMesh 1A-510 ot DUST Networks.
CamoopraHK3Lana ceT.
CamMoBOCCTAHOBNEHNE CETU.
WHrepdeirc: UART.
Yactotor: 2,4-2,4835 MIu.
CropocTb nepegaqm aaHHbIx: 250 kbps.
MowHocTs nepepatumka: +8 gbm.
YyecTeuTENbHOCTL NpMemHmKa: —90 abm (1% PER).
MNuraHwe: 2,85...5,50B.
Motpebnenue Toka B pexume nepegaun: 18 mA (3,6 B).
MoTtpebneHue Toka B pexume npuema: 6 MA (3,6 B).
Motpebnenue Toka B pexume Sleep: 8,5 mkA (3,6 B).
+  [lnanasoH pabounx Temneparyp: -40...+85 °C.
[a6apuThi: 2725 MM.
B nocraekax 6yayT 2 Buga mogynei: Ans MOHTaXa B pasbeMm W ANA NpWnavsa-
HWA HEMOCPEACTBEHHO Ha NNaTy. ]

HOBBIE MPOLECCOPHBIE MOAY/IU CONNECTCORE I1.MX53

B cepegute 2011 roga nnaHWpyeTca K 3anycky B ce-
pUWHOE NPOW3BOACTEO NPOLIECCOPHBIA MogyNb
ConnectCore MX53 Ha 6a3e cneayiolero nokoneHua
MYNETUMEAWMHBIX Npoleccopos i.MX535 ¢ Bbicoko-
npouseoguTensHuM agpom 1,2 My Cortex-A8. MNpo-
ueccopHble moaynm cepun CC-MX53 6yayT ocHaue-
Hbi MPOBOAHLIMM 1 BECNPOBOAHLIMM MHTEpdEercamu,
MOLYHOWM CUCTEMOI KOOUPOBaHUA/AeKOAMPOBAHNA
supeo 1080p/720p, aeyma wuHamy CAN 1 nonHbIM
Habopom nepudepun.

BCTPOEHHOE YrpaBneHne 3HeprornoTpebnenvem, nog-
[epHKa MyNETUMEONA, BKITIOYaHA annapaTHOE AEKOOVPO-
BaHve engaeo 1080p, 2D/3D-yckopHTens, BO3MOXHOCTL
YIPaBNeHNA 2 AUCTINEAMW BLICOKOTO Pa3peLLeHis, 3a-
XBaT BUAEO € KaMepbl, annapaTHoe WudposaHue, bec-
nposogHoit 802.11a/b/g/n Wi-Fi untepdeiic co cropo-
CTbiO Nepeaayum gaHHbx go 150 Méur/c, Bluetooth 4.0,
nBa nopra Ethernet (kampabiia co ceoum MAC), 2 WinHb
CAN, BO3MOMHOCTL NOAKNIO4YeHNA YeTpocTs no SATA Il

W NonHbIi Habop nepudepin.

310 3HeproadpeKTMBHOE pelleHe UaeanLHO Noa-

Hepoporue, ekniouaiowme B ceba Bce Heobxoaumoe,

XOAWT ANA NPUMEHEHUA B MeOULMHCKUX npubopax,
cucTemax BesonacHocTH M BOeoHabNaeHNA, Kacco-
BbIX TEPMWHANAX, CPEACTBAX ABTOMATMIALIMIA 1 MyMb-
TUMEOMIHBIX YCTPOWCTBAX.

Hoetie npoueccopbie mogynu ConnectCore i.MX53
COYETalT B cebe NMaVpYIoLLYIO B OTPaCci NPOM3B0-

[OMTENbHOCTL, HU3KOE 3HepronoTpebneHue, NpocToTy
VHTErpaLMK € KNIoYeBbIMU GYHKLWMAMMN TaKUMK, KaK

otnagouHbie komnnektsl DIGI JumpStartKits ¢ Linux,
Android 1 Windows Embedded Compact 7 noseons-
10T 6bICTPO M NpodeccnoHanbHO pa3paboTath U Bhi-
BECTM Ha PbIHOK CBOU NPOAYKT.
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TPAHCOOPMATOPBI U NCTOYHWUKHK
NMUTAHWUA ZETTLER MAGNETICS

B rayane 2010 208a komnarus lamma-Carkm-llemepbypz nodnucana ducmpubbiomopckoe coenauieHue ¢ oGHUM
u3 gedywjux Muposbix npoussodumeneil mpaHcopmamopos numarusa — komnaruedi Zettler Magnetics.

MopenbHbii pag Zettler HACUMTHIBAET THICAYM HaMMe-
HOBaHWIA BLICOKOKAUeCTBEHHBIX TPaHChOpPMaTopos,
kopnycHbix AC/DC npeobpa3zosarteneil, MICTOYHWKOB
NUTaHUA AN1A CBETOAMOAHLIX CUCTEM.

Momumo cTaHgapTHOrO MOAENBHOTO PAMaA, KOMNAHWA
Zettler npegnaraeT paspaboTky TpaHchOPMATOpOB B CO-
OTBETCTBMM C TpeboBaHWAMM 3aKa3umka (cneuvansm-
POBaHHOE HAMPAXEHWE, KOPNYC, UCTIONHEHUE, U T. f1.).

Hanpaxexune | HomuHanshan

FTEPMETU3WPOBAHHDBIE

TPAHCOOPMATOPDI

(0,35-3,20 BA)

- BakyymHan repmeTtusaums.
MepeuruHaa obmoTka: 230 B, 50 lu.

+  [ManekTpuyeckaa npoyHocTs: 4200 B.
CooTeeTcTBME MEXKAYHapoaHbIM cTaHaapTam VDE,
CUL, UL, CQC, CE TUV.

Hanpsaxenune | Homunanshan

Hanpaxenune | HomuHanshan

Haumeno- BricoTa, HaumeHo- BuicoTa, HaumeHo- Bricota,
BTOP. BTOp. BTOp. MOLYHOCTL,
BaHue obmotkm, B MM BaHne obmotkn, B BaHue obmotrm, B BA MM
BV202506003A 6 035 16,0 MAX BV302006010 6 1 22,3 MAX BV302D12020 ™12 2 274 MAX
| BV202509003A 9 | 035 |160MAX BV302D09010 | 2x9 1 223 MAX BV302D15020 | 215 2 [27aMAx
BV202512003A 12 035 16,0 MAX BV302010010 210 1 22,3 MAX BV302D18020 18 2 274 MAX
| BV202515003A 5 | 03 16,0 MAX BV302012010 212 1 22,3 MAX BV302D24020 2%24 2 (274MAX
BV202518003A 18 035 16,0 MAX BV302015010 215 1 22,3 MAX BV302506024 6 24 27,4 MAX
| BV202524003A 24 LS 16,0 MAX BV302D18010 218 1 223 MAX BV302509024 9 24 |274MAX
BV202D06003A 6 035 16,0 MAX BV302024010 224 1 22,3 MAX BV302510024 10 24 274 MAX
| BV202D09003A 9 | 03 16,0 MAX BV302506015A 6 15 223 MAX BV302512024 12 24 [274MAX
BV202D12003A | 212 035 16,0 MAX BV302509015A 9 15 22,3 MAX BV302515024 15 24 274 MAX
|BV202DISOB3A | 2x15 | 035 | 160MAX| | BV302510015A 10 15 223 MAX BV302518024 18 24 | 27AMAX
BV202D18003A |  2x18 035 16,0 MAX BV302512015A 12 15 22,3 MAX BV302524024 24 24 274 MAX
(BV20024003A | 224 | 035 16,0 MAX BV302515015A 15 15 22,3 MAX BV302D06024 2%6 24 27AMAX
BV202506005 6 05 19,5 MAX BV302518015A 18 15 22,3 MAX BV302D09024 2x9 24 274 MAX
| BV202509005 9 | 05 195 MAX BV302524015A 24 15 223 MAX BV302D10024 210 24 [274MAX
BV202512005 12 05 19,5 MAX BV302D06015A 6 15 22,3 MAX BV302D12024 ™12 24 274 MAX
| BV202515005 15 | 05 195 MAX BV302D09015A 29 15 223 MAX BV302D15024 215 24 [274MAX
BV202518005 18 05 19,5 MAX BV302D10015A |  2x10 15 22,3 MAX BV302D18024 218 24 274 MAX
| BV202524005 #» | o5 195MAX| | BVOZDI201SA |  2x12 15 223 MAX BV302024024 | 2x24 24 | 27AMAX
BV202D06005 26 05 19,5 MAX BV302D15015A |  2x15 15 22,3 MAX BV302506028 6 28 29,8 MAX
| BV202009005 x| 05 19,5 MAX BV302D18015A |  2x18 15 22,3 MAX BV302509028 9 28 |208MAX
BV202D12005 ™12 05 19,5 MAX BV302D24015A |  2x24 15 22,3 MAX BV302510028 10 28 29,8 MAX
| BV202D15005 x5 | 05 19,5 MAX BV302506018 6 18 244 MAX BV302512028 12 28 |298MAX
BV202D18005 218 05 19,5 MAX BV302509018 9 18 244 MAX BV302515028 15 28 29,8 MAX
| BV202024005 224 | 05 19,5 MAX BV302510018 10 18 244 MAX BV302518028 18 28 |298MAX
BV302506006 6 06 15,7 MAX BV302512018 12 18 244 MAX BV302524028 2 28 29,8 MAX
| BV302509006 9 | 0 157 MAX BV302515018 15 18 244 MAX BV302D06028 = 2x6 28 298MAX
BV302510006 10 06 15,7 MAX BV302518018 18 18 244 MAX BV302D09028 2x9 28 29,8 MAX
| BV302512006 2 | 06 15,7 MAX BV302524018 2 18 244 MAX BV302D10028 2%10 28 |208MAX
BV302515006 15 06 15,7 MAX BV302D06018 26 18 244 MAX BV302D12028 212 28 29,8 MAX
| BV302518006 18 | 06 15,7 MAX BV302D09018 2x9 18 244 MAX BV302D15028 215 28 1298 MAX.
BV302524006 24 06 15,7 MAX BV302D10018 210 18 244 MAX BV302D18028 18 28 29,8 MAX
| BV302D06006 | 26 | 06 157 MAX BV302012018 | 2x12 18 244 MAX BV302024028 | 2x24 28 298MAX
BV302D09006 29 06 15,7 MAX BV302D15018 215 18 244 MAX BV382506032 6 32 29,8 MAX
| BV302D10006 | 2x10 | 06 157 MAX BV302018018 |  2x18 18 244 MAX BV382509032 9 32 298MAX
BV302D12006 212 06 15,7 MAX BV302024018 w24 18 244 MAX BV382512032 12 32 29,8 MAX
| BV302D15006 ws | 06 15,7 MAX BV302506020 6 2 27,4 MAX BV382515032 15 32 |298MAX
BV302D18006 18 06 15,7 MAX BV302509020 9 2 274 MAX BV382518032 18 32 29,8 MAX
| BV302024006 224 06 15,7 MAX BV302510020 10 2 274 MAX BV382524032 24 32 | 298MAX.
BV302506010 6 1 22,3 MAX BV302512020 12 2 274 MAX BV382506032 26 32 29,8 MAX
| BV302509010 9 | 223 MAX BV302515020 15 2 274 MAX BV382509032 29 32 298MAX
BV302510010 10 1 22,3 MAX BV302518020 18 2 274 MAX BV382512032 212 32 29,8 MAX
| BV302512010 2 223 MAX BV302524020 b7 g 274 MAX BV3B2S15032 | 2x15 32 298MAX
BV302515010 15 1 22,3 MAX BV302D06020 26 2 274 MAX BV382518032 2x18 32 29,8 MAX
| BV302518010 8| 1 22,3 MAX BV302D09020 2%9 7 274 MAX BV382524032 2x24 32 | 298MAX
BV302524010 2 1 22,3 MAX BV302D10020 210 2 274 MAX
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WMNYNIbCHBIE KOPMYCHBIE
AC/DC-MPEOBPA3OBATENU

ZETTLER

ZP0350300WL 33 900 ZPO5DO707W 75 333 75 333
ZP0350500WL 5 600 ZP05D0S0OW 9 277 9 277
ZP0350600WL 6 500 ZPOsD1010W 10 250 10 250
ZP0350700WL 75 400 ZPOsD1212W 12 209 12 209
ZP0350900WL 9 333 ZPOSD1515W 15 166 15 166
ZP0351000WL 10 300 ZPOsD1818W 18 138 18 138
ZP0351200WL 12 250 ZP05D2424W 24 104 24 104
ZP0351500WL 15 200 ZP05D0312W 3 455 12 292
ZP0351800WL 18 166 ZP05D0512W 5 300 12 292
MNpencrasnaem Bawemy BHUMaHNIO HOBMHKY — MM- ZP0352400WL 24 125 ZPO5DO712W 75 200 12 292
NYNbCHBIA UCTOYHKMK NuTaHna ZP03S ana moHTaxa ZPO550500W 5 1000 ZP1050500W 5 2000
Ha nnaTy nponssoAcTBa komnanuy Zettler Magnetics. ZPO5S0600W 6 33 ZP10S0600W 6 1666
OTnMuMTENBHBIMKM OCOBEHHOCTAMM AaHHOM MCTOYHWUEKa ZP05S0700W 75 667 ZP1050700W 75 1333
ABNAOTCA KOMNAKTHLINA pasMep W Mantiid sec. [pu sTom ZPOSS0900W 9 555 ZP10S0800W | 8 1250
OH 06nagaeT BCeBO3MOMHLIMU 3aLNTAMK 1 NPEBOC- ZP05S1000W 10 500 ZP10S0900W 0 110
XO[HbLIMM U30MALMOHHBIMI CBOMCTBAMM: ZP0551200W I a7 P1051000W | 10 1000
3757 1-n 2-Bbixoprble, 10 Br ZPOSSIS00W | 15 333 P10s1200W | 12 834
YHuBEpCanbHbie BXOAHbIE HAMPHAKEHNA
ZP0551800W 18 277 ZP1051500W 15 666
90-264 B AC/47-63 Iu. t
ZP0552400W 24 208 ZP1051800W 18 555
BbixogHbie HanpAxeHnAa 3,3-24 B.
ZP05DO505W 5 500 5 500 ZP1052400W 24 420
Huskoe notpebnenue B pexmme standby: <0,3 Br.
Tok yTeurw 0,3 mA MAX. ZP05D0606W 6 a7 6 a7
Kng — 78%.

JawwTbl OT Neperpysok, NepeHanpa)eHus, KOpoT-
KOTO 3aMblKaHWs.
W3onauwa xon/Bbixod, MeKAY BbXOAHBIMU TEPMM-

3-Br ucTouHmkm nutanua cepun ZP03S umetor Te e
rabapuTbl M NOCAJOYHOE MECTO, UTO 1 CTaHJAPTHbIE
TpaHCGOpMaTOPH HaNpAMXEHUA MowHOCTLIo Ao 3 BA,

nepexod OT NCNONb30BaHWA KOMMOHEHTOB CUCTEMBI
MWTaHWA K NONHOUEHHBLIM 3aKOHYE€HHBIM UCTOYHUKaM.

Hanamu — 3600 B AC/50 Ty, 5 mA B TeueHne 1 MUH,,
nnm 4200 B AC B TeueHme 2 c.

[wanazoH pabounx Temnepartyp -20...+70 °C.
[vanazoH Temnepatyp xpaHeHna —40...+105 °C,

APKWUE CBETOAMOADI

YTO MO3BONAET OCYLWECTBMTL BLICTPHIA U Nerkunin

[Mpw 3ToM 3HauMTENbHO COKpaLLaloTCA rabapuThbl Ko-
HEYHOTo YCTPONCTBa. O

Bce npopykTh, BbINyCKaeMble komnaHuei Zettler Magnetics, ABNAKTCA BLICOKOKAUECTBEHHBIMU.
Ha npouseoactee aeitcteyeT 100%-HbIi BHIXOAHOM KOHTPONb.

OUPMbI ROHM SEMICONDUCTORS

Anonckan komnanua ROHM Semiconductor 3aHumaem 22 mecmo 8 mupe cpedu npouzeodumeneti nonynpo-
godHuKoeblx komnonenmoe. Knuenmamu ROHM Semiconductor, saenaromea TOYOTA, Subaru, Nissan, Honda.
Ceemoduodsr ROHM makxe npumerarnmca e nodcsemke npubopHbix naHenel asmomobunei BMW u AUDI,
RENAULT u ROVER. lMomumo asmoanekmporuku, npodykyus ROHM Semiconductor wiupoko ucnons3yem-
cA 8 MobuNbHBIX MenedoHax U KoMNbIomMepax, MeduyuHcKol mexHuKe u cunosoii asmomamuxe. Rohm
Semiconductor —3mo ANoHcKoe Ka4ecmeso, WUpPoKull accopmumMerm npednazaemoli npodyKyuu u Xopouwias

mexHu4veckaan oaaepmm.

0,3x0,6x0,2 MM, YTO COOTBETCTBYET TUNOpPa3Mepy
0201 (puc. 1). lpu aHANOrMYHBIX TEXHUYECKNX Xa-
PaKTEPMCTMKAX 3TOT KOMNOHEHT 3aHMMAET Ha nnarte
Ha 709 MeHbLUYIo NNoWaab, YEM CBETOAMOM B KOPNY-
ce 0402, PeaynbTaT AOCTUIHYT 3a CYET MCNONBL30BaHUA
cTpykTypbl AlGalnP Ha nognoxke M3 apceHuaa ran-
NnA, KOTOPas TaKKe obecneunBaeT OTMYHbBIN pecypc
paboTel — go 10000 yacoe He3 3ameTHOM Aerpapaunn

CBETOAMOABI CEPUU PICOLED™-MINI

Apkue ceetogmoasl ROHM, npegnaraemeie nog
Toproeoi mapkoi PICOLED™, agnatotca cambimm

KOMMaKTHBIMW KOMMOHEHTaMW Ha PbIHKE Ha cerog-
HAWHWIA AeHb. Pazmepbl manorabapuTHbIX CBETOAMO-
noe u3 nuHeinkn PICOLED™-mini coctaenaoT Bcero

KpMCcTanna v ymeHblweHua apkoctu. Ha puc. 2 u 3 no-
Ka3aHbl npumMepsbl ucnonssoeanna PICOLED™-
mini B MaTpMuHOM AMcCNnee U3 256 cBeToauonoB

3aHumaemasn naowaanb Ha 70% meHbLle

1.0mm

0.6mmi +=— [).6mm—s

- -

PICOLED™ PICOLED™-mini

HomnaktHsiA maTpuunsii gucnneit us 16x16 csetoguoaos

PICOLED “-mini: 0803

PICOLED™: 1008

Puc. 1. P,

p bl KOPNYCOa P poa 1006 u 0201 (PICOLED™-mini)

Puc. 2. Mampuyrend ducnned us 256 ceemoduodoe PICOLED™-mini ¢ wazom 1 mm
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v cnocob MoOepHU3aUWK U3roTOBNEHWA CErMeHTHbIX

O6LIuHan TeXHONOMUA UATOTOBAGHUA PICOLED - mini VHANKATOPOB.

7-1 CErMEHTHOTO HHAMKATOPaA CpeTon3nyyalollan NonynpoBoAHWKOBaA CTPYKTYpa
pasMeLLeHa B LEHTPE KOpMyca CBETOAMOAA, NO3TOMY

m [MarpaMma OCBELLEHHOCTH MPaKTUYECKN CUMMETPIY-
wpucTanns il nposogsmxa poBaHue .

Ha OTHOCMTENBHO ONTUYECKDW OCK BO BCEX Hanpas-
nenunax. Ha npakTuke 3To 03Hauaer, uto ceeTognon
$OpMUpPYET OKpYrnoe, paBHOMEPHO OCBElEHHOE
natHo (puc. 5). Ceetoanoasl PICOLED™ ponyckatot
NUTaHWE NOCTOAHHBIM TOKOM 33JaHHOWN BENMUNHBI
VAW MMNYTIbCHBIM, NMPEBbIWAKILAM HOMWHANBHBIN.
B rabnuue 1 npuBeaeHbl XapakTepUCTKKA CBETOOWNO-
Aoe cepun PICOLED™-mini.

CBETOAMOABI CEPHW PICOLED™-ECO

Puc. 3. Mpumep mod P mea [ duod ]

Tabnuua 1. Xapaktepucrukn ceetoguogos cepun PICOLED™-mini

InuHHa MpAmoe HanpAmeHue, ApKocTb, MKA
CSLOT0IVT 630 60
KpacHblit 2 —
csLo1ouT 620 85
csLoroior OpaHeBbli 605 100
AlGalnP-GaAs 20 —— 20
CSLOT0IYT HWenTbiii 590 5 130
CSLO10TMT Hento-3eneHblit 572 ' 35
CSLOT01PT 3eneHblit 560 13
CSLOT01ET CuHe-3eneHslit 527 3 n
InGal-SiC 5 5 CeeToguoabl BuinonHeHsl no TexHonorin AlGalnP
CSLOT01BT CuHwii 470 29 17
Ha nognoxke u3 GaAs n npegHasHaueHb! Ana paboTsl
¢ npAMbIM Tokom Bcero 1 MA. Mo cpaBHeHwio ¢ 0bbIY-
Tabnuua 2. Xapaktepucrukn ceetoguogor cepin PICOLED™-eco HbIMW CBETOAMOAAMM, PACCUNTAHHBIMW Ha TaKOW TOK,
— MpAmoe Hanprkenue, B fApkocTs, MKy, PICOLED™-eco obecneunsaiot B 2,7 pasa Gonbuyio
Mopens CrpyxTypa BONHBY, HM I CBETOOTAAYY W NO3BONAIT 3KOHOMUTL A0 37% 3nek-
TpoaHepriu. [pu 3Tom Ux Macca M 06 bem MeHbLLE KOH-
SML-P1IVT | Kpacit 626 18 | 36 KYPEHTOB B 5 1 4 pa3a cooTeeTcTBeHHO. LiBeT nanyueHna
SMLPTIUT 621 55 PICOLED™-eco moeT BbiTh: KpacHbIM, 3ENEHLIM, ENTHIM
SMLPIIDT | AlGalnP-GaAs |  Opanesbit 605 1 73 1 1 opaHesbiM. CBeToAVOb NpefIaraloTca B kopryce
SML-P1IYT Kenri 586 19 76 :"‘:’;‘"p"” 1:0%0,6 M 1 BicoTom Beero 0,2 M.
i - Tabnuue 2 NpUBEeHbI XapaKTePUCTUKMN CBET OB
SML-P1IMT HenTo-3eneHbli 569 21 ue PMN A paTep ORHOR
cepuu PICOLED™-eco.

Puc. 4. Pasmepsi kopnyca PICOLED™-mini Puc. 5. 1] pacnp caema
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CBETOAMOADI CEPUU PICOLED™-SIDE

SMLWS6(SRGEB1)

SMLVS6(SRGB2)

APKWE TPEXUBETHDIE

CBETOQMOAbLI ROHM

CeeTognogHsie cboprm SMLW56, SMLV56 1 MSLO10RGB
COAEPaT TPKU NONYNpPOBOAHNKOBLIE CTPYKTYPbl —
opHy AlGalnP Ha KpeMHWeBOI OCHOBE ANA KPacHOTo
ceeyenmna 1 gee InGaN Ha ocHoBe 13 Kap6uaa KpemMHUA
ANA U3Ny4YeHUa CMHEro W 3eneHoro ceeta. Makcumans-
HaA paccemBasn MowHocTs — 0,4 BT, npu makcumans-
HOM NMpAMOM Toke fio 50 MA ANA KpacHOro CBeToguoaa
1 40 MA gna seneHoro u cuHero. MakcuMansHaa sMuc-
cuA benoro ceeTa cocraenaet 1800 Mka, uTo No3sonaeT

ucnonb3oBatk cbopku B cuctemax ocseweHna. Cee-
TOAVOABI 2ALLMLEHBI OT CTATUUECKOTO SNEKTPUUECTBA
W KOH[LYKTMBHBIX MOMEX BCTPOEHHBIMW CTabUNMTpOHa-
mu. XapakTepucTuky Tpex cBopok MAEHTUUHBI, OTNK-
uuna B Kopnycax. SMLW56 nmeeT pasmepbl 7,9%5,0 mm,
SMLV56 — 3,1x2,8 mm. MSLO101 — 6,9x2,2 mm, npu
3TOM ero ONTUYeCcKas OCb HaNpPaBNEHa NapansensbHo
nnockocTy nnatsl. Bee 1pr cBopkm nokassisatot ominy-
HYI0 KOMBMHWMPYEMOCTB LIBETOR 1 COXpaHAIoT paboTo-
cnocobHOCTL B AnanasoHe Temnepatyp oT—40 go 85 °C.
XapakTepucTikn cBopoK yKasaHbl B Tabnuue 3.

Tabnuua 3. XapakTepncTukm 3 LBETHBIX CBETOONOA0B

Ontuyeckaa ock ceetognogos cepun PICOLED™-side
HarpageneHa NapannenbHo NNOCKOCTH Nnatbl. 3Ta
0coBEHHOCTb B COYETAHUM € MUHUATIOPHBIMI KOpPNY-

Camu [lenaeT MX He3aMeHUMbIMU MCTOUHUKaMKU ana
noaceetku KK-nHankatopos v knasnatyp. Komnanua
Rohm Semiconductors BrinyckaeT 5 pasnnuHbIX TMMO-
pa3mepa ceetoguopos side: SML-R1, SML-A1, SMLF1,
SMLC1, SML-11. locTynHb! pasnuuHbIE LIBETA W3TyyYe-
HMA, B Tom yncne Genbiid. PICOLED™-side ceetogmno-
ALl obecneunsatoT cuny ceeta 6,3-100 MKA NpK Toke
20 MA 1 cnocobHbl paboTaTh B AnanasoHe Temnepatyp
oT-30no +85 °C.

APKHUE CBETOANOABI ROHM

MopentHuiin pag ROHM HacuuTbiBaet 6onee 20 apkux
cBeToanoaos (Tabnuua 4).

MakcumanbHas HomuHanbHbIA fpkocTb, MK
Mopgene pacceMBaeman NPAMOIA TOK,
MOWHOCTE, MBT mA
AlGalnP/Si KpacHbiit 50 624 700
SMLWS56RGBTW 3eneHbii 400 527 1200 20
InGaN/SiC 1 40 i 1
Cunmii 470 400
AlGalnP/Si KpacHblit 50 624 700
SMLV56RGBTW 3eneHbii 400 527 1200 20
InGaN/SiC
CiHnia 470 400
AlGalnP/Si | KpacHbiit 50 624 700
MSLO101RGB 3eneHbii 400 527 1200 20
InGaN/SiC —————— 40
Cunmii 470 400

Tabnuua 4. MogensHblii pag ceetognogos ROHM

Dnukna fpkocTb, MK Npamoe HanpAmenne, B
BOMHBIL, HM

SML-Z14VT(A) KpacHbii 630 112 20 19 20
SML-Z14UT(A) KpacHbiii 620 24 20 N 20
SML-Z14DT(A) OpatKeBbii 605 280 20 19 20
SMLZ14YT(A) Kenmiii 589 280 ] 20 2 ] 20
SML-Z14MT(A) ¥ento-3eneHbiit 5N 90 20 2 20
SML-Z14FT(A) Jenenbiii 564 5 L 2 I
SML-Z14PT(A) JeneHbiii 560 224 20 2 20
SML-Z14V4T KpacHbiii 630 8 50 2 | 50
SML-Z14U4T KpacHbii 620 560 50 2 50
SML-Z14D4T Opawkessii | 605 mo s 250
SML-Z14Y4T Henmiit 590 710 50 21 50
SML-Z14M4T Kento-3eneHblit 572 w5 21 |50
SML-Z14F4T 3enenbiii 565 120 50 21 50
SML-Z14P4T 3enenbiii sl 6 50 21 | %0
SML-Z13BDT(A) Cuwi 470 280 20 32 2
SML-ZI3EDT(A) 3enenbii 527 m 0 33 0 0
SML-Z14WBECWIA) Benbii - 2200 20 32 2
SML-Z13WBDAW Benbiii - M 2 2o
SML-Z13WBDBW Benbii - 700 20 32 2
SML-Z13WBDCW(A) Benbiii 3 o 20 2 | »
SML-Z13WBDDW(A) Benbii - 1100 20 32 2
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MPELUN3NOHHDLIE PETYNATOPbI HANPAXEHWA OT NXP SEMICONDUCTORS — CEPUA TL431

TL431AIDBZR — 1% perynatop HanpAXEHWA B KOPMY- pe3ncTopamu. Perynatopbl HanpameHUa MMEIoT TH-
ce SOT23 paccunTaHHbIN Ha AWManasoH paboumnx Tem- nosoin nmneaadc 0,2 Om. AKTMBHaA BLIXOAHAA LeNb
neparyp —40...+85 “C, BLIMONHEHHBIA B pacluvpeH-  obecreunBaeT NpeBoOCXOAHbIE XapaKTEPUCTVKM, W NO-
HOM BapuaHTe UCTIONHEHWA, KOTOPOE OOMONHWTENILHO ~ 3BONAET NCNOMNb30BaTh WX BMECTO CTabUIMTPOHOB,
BKMIOYaeT B cebA 3NeMEHTb NOAABAEHAA MMMYNBCHBIX B KauecTBe BHYTPUCXEMHOrO Perynsatopa u nepe-

CKaYKOB HanpaKeHns. Knlouarena nutaHna. ManeHbkuin kopnyc ana SMD-
CeMeicTBO 3-MONIOCHBIX WYHT-PEryNATOPOB Ha-  MoHTaxa SOT23 B coueTaHWK C OTMEHHBIMM XapaKTe-
npaxenus cepum TL431 ¢ napannensHbIM BKIOYe-  PUCTUKAMK PETrYNATOPa JENAET Ero YHUBEPCANbHLIM

HWEM PEryNNpYIOLEro MeMeHTa BKNIOYaeT B ceba  3neMeHTOM AnA NpUMEHEHNS B 3NEKTPOHUKE.

21 MMKPOCXEMY, M UMEET BO3MOKHOCTD yripaeneHna  CemeiicTBO LyHT-PerynaTo poB NpeAcTaBneHo TpeMA
BbIXOAHbIM HanpsxeHnem ot Vo . (2,5 B) ao 36 B, ko- BapuaHTamu TouHocT 0,5%, 196 1 2%, Tpema Bap-
TOPOE MOMKET BbiTb YCTAHOBNEHO ABYMA BHEIWUIHWMA  aHTamy AMana3oHoB pabounx TeMneparyp, MMeloT

: . : Puc. Mpumep wyHm-p TL431
Kopnye VKAmax, | IKmax, | Vpgtyp, | Vg tole- | [lnanazon paGoumx | Pacnonomenue
2 CL || s | A BrIBOROE HOPMaNbHOE K 3epKaNbHOE PacnonoMeHUe Bbl-
TL431ACDBZR S0T23 36 100 2,495 1 0..70 obbluHoe Bofoe (obosHaueHne MSDT). Perynatopbi BbINycKatoT-
TL431AFDT S0T23 16 | 100 ] 2,405 ] 1 [ 40..125 | obbiuHoe CA B ABYX MCMONHEHWAX CTaHAapTHoe (o6o3HayeHue
TL431AIDBZR 50723 16 100 2,405 1 40..85 ofibluHoe SDT) u pacwmpenHoe (DBZR), koTopoe aononHUTeN-
TL431AMFDT S0T23 3 | w0 | 2405 | 1] 40.125 | ofpamHoe HO BKIIOYAET B cebl SNeMeHTbI NOJABNEHIS MMMYIIbC-
TL431AMSDT S0T23 36 100 2,495 1 40..125 obpatHoe HbIX CKaYKOB Han pAXeHW.
TL431AQDBZR 50T23 36 ] 100 ] 2,495 ] 1 [ 40..125 [ obbiuHoe OcoberHocTn perynaTopos Hanpaenmsa cepun TL431:
TL431ASDT S0T23 36 100 2,495 1 40..125 obbiuHoe + MMporpammm1pyemoe BbIXOIHOE HanpAxXeHie 10 36 B.
TL431BCOBZR | SOT23 3% | 100 | 2405 | o5 | 0..70 | ofbiunoe + Tou BapuanTa MCroNHEHWA PerynaTopos € TouHO-
TL431BFDT 50T23 36 100 2,495 05 40..125 ofibluHoe e
TL431BIDBZR soT23 3% | 100 | 2495 | 05 | 40..85 | ofbiumoe = CTaH#apTHOe 2%;
TL431BMFDT 50T23 36 100 2,495 05 40..125 ofpartoe - yposetb A 1%;
TL431BMSDT soT23 3% | 100 | 2405 | 05 | 40125 | obpamoe - yposehb B0,5%;
TL431BQDBZR SOT23 36 100 2,495 05 40..125 oBbluHoe + Tunosoe TemnepaTypHoe oTKNOHeHWe Hanpsixe-
TL431BSDT SoT23 36 | 100 | 2495 | 05 | 40125 | oboiwoe :"'" Giwil s mare=aie 0aa 70 35
H3KWMKN OBEeHb LW B BbIXOOHOIo CMrHana.
TL431CDBZR SOT23 36 00 | 2495 2 0..70 obbrumoe u P e °‘“0 o
WNoBOW UMNefaHC Ha Bbixoae U, 5
TL431FDT soT3 3 | 100 | 2405 | 2 | 40125 | obwwioe b= =
Tok ot 1 go 100 MA.
TL431IDBZR SOT23 36 100 2,495 2 40..85 obbiuHoe .
S —— . L . S—— ; Tpw avanazoHa paboueil TeMnepaTypei
TL43IMFDT soT23 3 | 100 | 2405 | 2 | 40.12 | mirored e
TL431MSDT 50T23 36 100 2,495 2 40..125 irrored
mirrore . 40...485°C
T431QDBZR | SOT23 % 100 | 2495 2 | 40125 | nomal e
TL4315DT SOT23 36 100 2,495 2 40..125 normal . ManeHbkuii Kopnyc SOT23. -

BD555BKFV — HOBOE PELUEHUE ROHM
ANA HEN30IMPOBAHHDLIX CBETOAWOAHDBIX CBETUIDHUKOB

Mukpocxema BD555BKFV o6opynoeana WNM- MeHHoro Toka 220 B. [Npu HeobxoanmocTi, MUKpo- (avmmep). 3To HeobxoaMmo ANA NOAAEPHKN TOKA
KOHTPONNEPOM W MO3BONAET NOAKNIOUMTL CBOPKY  CXeMa CO3[AeT peryfMpyemyto Har py3Ky Ha CeTh, ecri yOEPKaHWA CMMACTOPa-aMMMEpa B peXUMaXx no-
CBETOAMOMOB MOIHOCTLI0 0T 2 00 30 BT KceTMnepe-  CBETUNBHWK NOAKMIOHEH YEPE3 PErYNATOP APKOCTH HIWKEHHOW APKOCTK W MPeAoTBPaTUTh NpeXaeBpe-
MEHHOE OTKNIoUYEHNe cBeToauoaos. Takoe pelueHue
obecneunBaeT MoNHOLEHHBIA MAaNasoH PerynupoBKiA
APKOCTH, BLICOKYIO SHEPreTMYECKYI0 3G deKTBHOCTE
W NONHOE OTCYTCTBUE MEPLIAHNA.
QyHKUMOHANbHBIE 0COBEHHOCTH:
CereBoe HanpskeHme ot 80 go 270 B.
Bricokan addextuBHocte AC/DC-npeobpazosa-
Tena >80%.
Hactpameaemas yactota LUIMM ot 50 go 400 klwu.
HacTtpanBaembiil NICTOYHWK TOKA NATaHWA CBETO-
amogos ot 100 go 800 MA.
CoBMECTUMOCTB C AMMMEPaMK.
CybbEeKTMBHO NMHENHOE W3MEHEHWE APKOCTM
CBETOAMOAOB (Norapudmnyeckan 3aBUCUMOCTb
HarnpsxKeHWe/ApKoCTb).
PaboTa Ha MMHMMaNLHOM APKOCTH B PeXUME
apvmmepa <5%.
BcrpoeHHbie 3awuTs (ro ToKy, Mo Temnepatype,
OT yTeuku).
KomnaktHbiid SMD-kopnyc SSOP-14 (5x6,4 mm). ll
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