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KomnaHusa Atmel npon3sBoauT MUKPOKOHTpONepbl Ha ssigpax ARM
y>Xe 6onee 15 net. MepBble NOKONEHUS 3TUX KOHTPO/I/1EPOB C S4POM
ARM7, AT91M40400, BbinyuweHHblie B 1999 roay, paboTanu Ha YacTtoTe
25 MINy, ¥ He Mmenun BCTPOEHHOM namaTu. CnycTs HeCKobKo et Atmel
Hayana Npoun3BOACTBO 32-pa3psafHbIX MUKPOKOHTPO/I/1IEpPOB Ha aape
cobcTBeHHOM pa3paboTkn AVR32. Ha MOMeHT Bbinycka, B 2004 roay,
KOHTpOAnepbl NpeaoCTaB/sNAN PSS CyWeCTBEHHbIX BO3MOXHOCTEN —
pasBUTYIO CUCTEMY KOMaHA, 601bwon 06bem NnaMmsaTy NporpamMm

W AaHHbIX HA KpucTanne, umdposon moaynb ®AMY. KoHTponnepsobl
cepuun AT32UC3L B nepuop 2007-2009 roaos nmesnu ayyuwee B Mupe
3HepronoTpebneHne, NO3TOMY KOMMaHMA Samsung LUXMPOKO NpuMeHsna
MUX B CBOMX cMapTdoHax u nnaHweTtax. Cepusa AT32UC3C oTin4aeTcs
yCOBEpLUEHCTBOBAHHbIMU Mogynamu ALM n LLATM, nogaep>xkoun
BbIYNC/IEHUN C NN1IABAOLEN 3ansATON, paboTaeT OT HaNpAXXeHUs
nuTaHusa Kak 3,3 B, Tak u 5 B. BoinyckatoTcs TakxXXe Bepcuun

C paclWMpEeHHbIM TEMMNepaTypHbIM AMANA30HOM A9 aBTOMobunen.

C BbIXOA0OM MUKPOKOHTpOJI/IepoB cepmn SAM Ha appax Cortex-M

nonoxxeHme NMamMmeHmNoChb.

MUKPOKOHTPONNEPBI CEPUW SAM3, SAM4

MUKPOKOHTPOJIJIEPEL CepHUH SAM3 IIOCTPOEHEI Ha ipe
Cortex-M3 u BeimycKaroTcs ¢ 2008 roga. [IpeayiararoTcs
MHKpocxeMbl SAM3S c 06beMoM dienI-TaMsATH Ha KpU-
cTase oT 16 1o 512 K6a#T 1 B Kopriycax ¢ 48-144 BEIBO-
HaMmu. Takske BBIIYCKAKOTCS MHKpocxeMbl SAM3N
C yMeHbIIeHHBIM 06beMOM MaMSATH U YIPOLIeH-
HOU Nepudepuel. B HacTosilee BpeMs IPOHUCXOIUT
IJIABHBIM IIepexoj K KOHTpoyiepaM SAM4, Koto-
pbleé IIPH COIIOCTABHMBIX L€HaX MMEIOT ITOBBILIEH-
HYIO IIPOU3BOJMTEIBHOCTD U yBelMYeHHble 06beMbl
HaMsaTH. MCKao4eHHe COCTaBJ/IseT MHKPOKOHTPOI-
nep SAM3X, OTIIMUHTE/IBHON 0CODeHHOCTBIO KOTO-
poro siBnseTcs Hanu4uue nHTepdericoB High Speed USB
(pesxuMbl Device u Host), Ethernet u AByxKaHaIpHOTO
CAN-koHTposiepa. Ilonnas 3amena SAM3X B SAM4
oTcyTCcTByeT. B KoHIle 2012 roga B paMKax ITPOeKTa

Arduino BeimymieHa 11aTta Arduino DUE Ha KOHTpoOI-
nepe SAM3XS8E. IlprimepHO B TO Ke BpeMsl IIOSBH-
Jach IIaTa POCCHHCKOM pa3paborku AS-SAM3X Ha
KoHTposnepe SAM3X8C. B otnuuue ot Arduino DUE
B POCCHMCKOHM IIJIaTe UCIIOTIb30BAHA KOHLIEIILIUS "'BCe
B OgHOM ¢aKoHe", T.e. OHa COJIEP)KUT BCe Iepu-
depuliHBle MHUKPOCXeMBI-IpakiBepel RS-232, RS-485,
CAN, Ethernet u 607BIIMHCTBO Pa3beMOB HEIIOCPes-
CTBEHHO Ha I1/IaTe, T.e. UCII0/Ib30BaAHHE JOIIOTHUTE b
HBIX MoAy/en He Tpebyercs. B 2014 romy BhIIyIieHa
BepCH A IUIATHI 1.2, KOTOpas I103BOJIsIeT YyCTAHABIKBATD
reHepaTop Ha 12 MI'1] BMeCTo KBapLIeBoro, 4uTo obecrie-
YMBaeT JYUIIYI0 CTabKJIBHOCTb paboTsl HHTepderica
High Speed USB.

MUKPOKOHTPOJIJIEPEL Cepur SAM4 MOKHO Ha3BaTh
3BOJIIOIJMOHHBIM Pa3BUTHEM IIPeIbIAYINEro CeMetCTBa.
ITlepexon Ha 6oyiee cOBpeMeHHBIN TeXHOJIOIUYeCKUH
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Tabnnua 1. XapakTepucTMkm MUKPOKOHTPONEpPOB cepun SAM4

SAM4L SAM4N SAM4S SAMA4E
YacTtoTa aapa, MIy, 48 100 120 120
Onew-namsaTb, Kbant 128-512 512-1024 512-2048 512-1024
MamsaTtb O3Y, Kbant 32-64 64-80 128-160 128
DSP-komMmaHAbl Het HeTt EcTb FPU *
Ethernet MAC Het Het Het 100 MbuT
MopT Full Speed USB Host/Dev HeTt Device Device
AL 12 6ut 10 6ut 12 6ut 16 6ut
LLAT 10 6ut 10 6ut 12 6uT 12 6uT
BHellHAs WwWWHa Het Het 8 6uT 86Ut
Kosnn4yecTso BLIBOAOB B KOpryce 48-100 48-100 48-100 100-144

FPU — Bbl4MCNEHUSA C MaBaloLLLEN TOYKOM

IIPOLIeCC MPOM3BOACTBA KPHCTA/IJIOB IIO3BOJIMJI IIOA-
HSATb TaKTOBYIO YaCTOTy sgapa mo 120 MI'1 1 3a cuer
yMeHbIIeHHU I TeOMeTPUYECKUX PA3MEPOB TPAH3HCTO-
POB pa3sMeCTUTb Ha KPHCTaJjljle yBeIHUYeHHbIN 06beM
IaMATH IIPU COXPAaHEHUHU IIPEKHUX Pa3sMepoB KpH-
cTasuia. PeKOpACMEHOM I10 SHepromoTpebieHHIo CTala
cepust SAMAL co 3HadeHHeM Toka 90 MKA/MI'L B aKTHB-
HOM pe>kKuMme.

OCHOBHBIE [TapaMeTPbl MUKPOKOHTPOJIJIEpOB SAM4
IpHBeseHBI B Tabm.1.

Bce KoHTpoJLIepEI KUMeIOT ITOPThL SPI, TWI, MHOroKa-
HanbHble UART/USART 1 Tarimepbl. CTapIlHe IpescTa-
BUTE/IU CepUH SAM4 OCHAIIeHBI allllapaTHBIM MOJIY-
J1eM 11 Beirto/iHeHU 1 SIMD- 1 DSP-KoMaH[, IpUYeM
KoHTpojiep SAMAE nionsep>KkMBaoOT BeIIIOIHeHKe DSP-
KOMaH/I C IJIaBaloller TOuKou. CTPyKTypHas cxeMa
MHKPOKOHTpoJIepa SAMAE mpefcTaBieHa Ha puc.l.

BcnenctBue 6oraroro Habopa mepudpepuy MHUKpPO-
KoHTpo/tep SAMAE ynobeH Ayisi IIOCTPOEHMS OFHO-
IJIATHBIX IIPOMBIIIJIEHHBIX KOHTPOJIIEpoB. OOUH
13 [IPUMepOB - 3aMeHa IITaTHOM ILJIaThl IIpolieccopa
B cUcTeMax cbopa/ynpaBiieHus cTaHAapTa Micro-PC.
ITO OCTATOYHO CTapbIH CTAaHAAPT, U OH PeJKo IIpH-
MeHsIeTCs B HOBBIX Pa3paboTKax, oJHAKO B CTpaHe
ecTb 60/bIIOe KOMMYECTBO YCTAHOBIEHHBIX CHCTEM
Ha 6a3e Micro-PC.

Tunosast cucteMa Micro-PC cOCTOUT U3 IJIATHL IIPO-
Lleccopa, 4acTo pea/iM3yeMOK Ha MHKpOIIpolieccope
AMD (paboTaeT m1ara oz, yIIpaBleHHEeM OIepaIHoH-
HOM cucteMbl MS-DOS), u Habopa mepudpepHIHbBIX
n71aT. B coctaB Habopa 0OBIYHO BXOAST IIJIATHl MHOIO-
KaHaJIbHBIX aHAJIOTO-UHM(POBEIX U LIUPPOAHATIOIOBBIX

mpeobpasoBaTesiel, a TaKKe IJIAThl LIUPPOBBIX BXO-
JI0OB/BBIXO/IOB K IIPOMBIIIJIEHHBIX HHTepdercoB. Kak
[IPaBUJ/IO, 3TH IIATHl MMEIOT Ta/ibBAHUYECKYIO pas3-
BA3KY. Tak Kak IlepudepulHBle IIaThl CePTUGULIH-
POBaHBbI, TO MME@HHO OHH COCTaB/ISAIOT OCHOBHYIO LIeH~
HOCTb CUCTEMHBI.

I[Ip1 MoJepHHU3AI MU IIPOMBIIIIEHHOT0 060pym0oBa-
HUS TpebyeTcs MogUUKALIUS YIIPABISIONEH IIPO-
rpaMMBbl, U 3[eCb BO3HHKaeT IpobreMa, Tak Kak
HaMNTH CIlel]HalKCTa, KOTOPEIH pa3bupaeTcs B TOHKO-
CTSIX B3aUMO/IEMCTBUSI IPOrpaMM, paboTalomMX 107
MS-DOS B KBa3upeajabHOM BPeMeHH, B Hallle BpeMs
HeITPOCTO. B pesynbraTe, IPUXOIHUTCS OTKA3BIBATHCS
OT MCIIOJIb30BAHMS BCETO allapaTHOr0 KOMIIJIEKCA
yIpaBleHHs M BMeCTO Hero 3aKkyIaThb COBpPeMeH-
HYI0O BeCbMa JOPOTOCTOAINYI0 CePTUPHIIMPOBAHHYIO
CcUcTeMy. B 3TOM CBeTe pelleHye 3aMeHbl eITUHCTBeH-
HOM IIJIaTHI ITPOLIeCCOPa BRIITISIUT ONITHMa/IbHBIM KaK
C TOYKH 3PeHHS alMNapaTHBIX MOJUPHKAIMI, TaK
U C TOYKH 3peHHA 3aTpaT BPeMeHH Ha 3aIlyCK 3TOH
CHUCTeMBbI. Peanusanus IJIaThl IIpolieccopa B Gopm-
dakTope Micro-PC Ha MUKPOKOHTposepe SAMAE 06xo-
JUTCS COBCEM HeIOPOro, a, y4UThIBAsL, UTO /ISl HErO
eCTh aJalITUPOBAaHHAA COBpeMeHHas ollepaliioHHas
crucTeMa peasibHoOro BpemeHu FreeRTOS, 3araya romcka
IIpOrpaMMHMCTA CyIlleCTBeHHO oberdaercs. [lpumep
peanM3alllK TakKoM IIaThl — AS-microPC - mpuBesieH
Ha puc.2. PaKTHUUECKH, K COOCTBEHHO MUKPOKOHTPOJI-
nepy TpebyeTcs 106aBUTh MUKPOCXEMY HaCOB peasb-
HOTO BPeMEeHH M HeCKOJIbKO MHUKPOCXeM-paliBepoB
noproB. Hanuyne y SAMA4E IIMHEL ajfpec/SaHHBIE
Y CTAaHJAPTHBIE CUTHAJIBI YIIPAB/IeHUs obecIiednBaeT
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Puc.1. CTpykTypHas cxema MMKpoOKOHTposiepa SAMAE

IpsIMYIO peanr3alikio HHTepderica ISA, Ha KOTOpoM
IocTpoeHa IKHa Micro-PC, a ycTaHOBKA HeIoCpen-
CTBeHHO Ha IlIaTe rajJibBaHOPa3BsA3aHHBIX HHTEp-
dericoB RS-232 u RS-422 maske 103BOJISIET UCKIIOUYUTH
13 CUCTeMBbl OHY IlepudepUHHYIO I/1aTy.

Bonpimor MHTepec MpeACTaBiIsieT CEeMENCTBO
SAM G5. B 3TUX MHKPOKOHTPOJIJIEPAX COYETAIOTCS

Puc.2. OgHonnaTHbIN KOHTpoiep AS-microPC

BBICOKAsl IIPOM3BOJMTENBHOCTD S[pa C MOAJEePKKOU
BBIYMCJIEHHUH C [VIABAIOIIEH 3aITON U Majiorabapur-
HBIF 49-BBIBOAHOM kopriyc tumma WLCSP mioiazibio
MeHee 3 MM?. BrimyckawTcsi MK 1 B 100-BHIBOZHOM
Kopryce LQFP. MakcuMaJipHasi TaKTOBas 4acToTa
KOHTpoyepa - 48 MIL, moTpebieHue B aKTHBHOM
pexuMe - 100 MKA/MI'L,. Ha KpHuCTasie ecTh MOPTHI
UART/USART, SPI, TWI (CTaHAZAPTHBIM M BBICOKO-
CKOPOCTHOM), a TakKe 8-KaHaJIbHBII 12-paspsiiHBII
ALTI ¢ IpoX3BOAUTENBHOCTBIO 800 THIC. BBIOOPOK/C.
ObnacTy IpHUMeHeHHUs KOHTPO/LIepa - MOOU/IbHBIe
peneHHUs ¢ 6aTapeMHBIM IIUTaHHEM, I10/, KOTOPBIMH
cerofiHs OOBIYHO IIOAPAa3yMeBAaIOTCS CMapTPOHEI
Y IJIAHIIETHI.

B cocTaB cemMelcTBa BXOAST ABa KOHTPOJ/Iepa, pas-
NU4YapIecs odbeMoM mmamMmatu: SAM G51 COIEP>KHUT
bnenr-mamsath 256 Kb6ait u CO3Y 64 Kbanit, a SAM G53 -
dbnerr-mamsTth 512 Kbaut u CO3Y 96 Kb6anr.

MWKPOKOHTPOJUJIEPbI CEPUN SAM D

ITocsie BBIITYCKA MM POKOLK FTaMMBI MUKPOCXeM Ha sipax
Cortex-M3 u Cortex-M4 kommaHus Atmel mepexirodnIa
BHMMaHUe Ha 610/I>KeTHBIM CerMeHT PhIHKA U IIpe3eH-
TOBaJIa CeMeMCTBO MHKPOKOHTPOJIJIEPOB Ha siipe ARM
Ha4daJIBHOTO0 ypoBHS - Cortex-MO0+. 9To s1ipo pa3pabo-
TaHO KomnaHuerd ARM B 2012 rofy, U OHO SIBISeTCS
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mopudukaiven Cortex-MO C ITOHU-
SKEHHBIM 3HepromnorpebieHuem

sgpa (ot 70 MKA/MIL B aKTHB- ique ID

LbO
POR/BOD

Device Service
Unit

HOM peXXHMe) H YyIy4lleHHOH
[IPOK3BOAUTE/NIBHOCTBIO (IIpocMa-
TPUBAeTCSl aHAJIOTHUS C Iepexo-
noM oT Cortex-M3 k Cortex-M4).
Obmue XapaKTepUCTUKH KOH-
TposaepoB SAM D: vacrtora gapa -
48 MI'll, IpOM3BOAUTEIBHOCTD AIpa
0,93 MJIH. omepaLyi/c, ammnapar-
HBIH 32-pa3psiiHBIN YMHOXUTEb,
JOOCTyIl K IIOPTaM BBOAA/BBIBOAA
33 OJUH TaKT, OBICTPOMEHCTBYIO-
Ias neprdepuriHasi CHCTeMa COObI-

CucremHas nepudepus
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AHB/APB AHB/APB
moct C MocT B

THUM, THOKUN KOHTPOJJIEp IIPepHI-
BaHUM. CTPyKTypHas cxema 6aso-
BOI'0 MUKPOKOHTpoJiepa SAM D20
IpeficTaB/IeHa Ha pHC.3.
CeMerCTBO MUKPOKOHTPOJIIEPOB
Atmel SAM D COCTOUT U3 YeThIpeX
CepuH, COBMeCTHMBIX IO KOPIIY-

Analog
Comp.

A

SERCOM
upto 6

I

I

CaM M CHCTeMe KOMaH/I, CyMMapHO
BBIITyCKaeTCsl 35 MoauUKAIIMH.
Be3me HCIIONB3yeTCs MOEHTHY-
HOoe A4po, IUMHHAsA MaTpHUIa,
CHCTeMa IIpephlBaHHM, a pasu-

YMS COCTOST B obbeMe maMsTH M Habope mepude-

puu. B Havaie 2013 rofa mossBU/IMCh MUKPOKOHTPOJI-

nepsl 6a3oBoit cepur SAM D20, a BCKOpe — HEeCKOJIBKO

MOOUGUKALIUI:

e SAM D21 - pobaBneH KoHTpoep DMA U uHTep-
deric USB;

* SAM D10 - MaJIOBBIBOAHOK KOPIIYyC, YMEHBbIIeH
06BeM ITaMsTH, CHHJKEHO SHepronoTpebieHue;

* SAM D11 - SAM D10 c untepdericom USB.
CpaBHeHHe CcepUIl IIpe/ICTaB/IeHO B Tab.2.
MHTepeCHOMN KOHCTPYKTHBHOM 0CO6@HHOCTBIO 3TOT0

CeMeCTBa SIB/IeTCs pa3BoJKa CUTHAJIOB Ha BHEIIHHe

BBIBOZIbI. OHa CIe/laHa TAKUM 006pa3oM, YTO MOSKHO Ha

OZHO¥ IlJIaTe yCTAaHOBUTD TPH II0CAJOUHBIX MeCTa, IO

MeHeaXxep cMcTemMbl CO6bITUN

Puc.3. CTpyKTypHas cxema MUKPOKOHTpoasiepa SAM D20

Kopmyca c 32, 48 11 64 BBIBOLAMH, C HEHTPAMH CUMMe-
TPUU B OAHON TO4Ke. [IpH 3TOM OLHOMMEHHBIE CHUI-
HaJ/IBl COeQUHSIOTCSI IIPOBOAHMKAMM KpaTuamlei
IJINHEL, 6e3 IlepexoJHbIX OTBePCTUM. TaKKUM 06pa3oM,
MO>KHO Pa3paboTaTh yHUBepCaTbHYIO I€YATHYIO IIATY,
Ha KOTOPYIO YCTAaHABIMBAeTCs TI060M U3 TUIIOB KOP-
IIyCOB, B 3aBUCHMOCTH OT QyHKIIHOHAIa, TpebyemMoro
OT IIaTBl B KOHKPETHOM ITPHJIOKEHHUH.

SAM-MUKPOKOHTPOJINIEPBI

C BECMPOBOAHbIM UHTEPOENCOM

KommnaHus Atmel MMeeT MHOTO/IETHHH OIIBIT IIPOK3-
BOZCTBA IBYXKPUCTAJIbHBIX MUKPOCXeM. Hampumep,
B Kopmyc MHKpocxeMbl ATA5790N ymakoBaH

Tabnnua 2. OCHOBHbIE MAapaMeTpbl MUKPOKOHTPO/1/1epoB cepnnt SAM D 1 ee mogmndmnkaumnm

SAM D10 SAM D11 SAM D20 SAM D21
dnew-namaTb 8-16 KbamT 16-256 Kbant 32-256 Kbant
KoHTponnep DMA 6 KaHasnoB 12 kaHanos
TariMepbl/CHeTUYMKN 1 Het 3
NHTepdenc USB Het Full Speed Device Het Full Speed Device
Kopnyc, Konn4ecTso BbIBOAOB 14, 20, 24 32,48, 64
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AVR-MHUKPOKOHTPOJLJIEDP, & PSALOM C HUM pa3sMellleH
KPHCTAJL/I pecrBepa, II03TOMY KOPIIYC KMeeT IIPSIMOY-
ronpHy0 popmy. Heuto momobHoe Atmel mpeparaer
U1 Ha ARM-koHTpoIepe. Ha KpucTtanie cobcTBeHHO
KoHTposiepa Cortex-MO+ cBepXy pasMellleH KpH-
cTan ZigBee TpaHcuBepa AT86RF233. Takas cucteMa
rojay4yuaa Ha3BaHue SAM R21. DTOT MHHOBAI[HOH-
HBIM IIPOAYKT MOXKET OBITh HCIIOb30BAH B PA3IHY-
HBIX IIPHJIOKEHHX, Ie TpebyeTcss becripoBogHAs
3allMINeHHas Iepefavya AAaHHBIX — OT yAaJIeHHOIO
CHATHUS MOKAa3aHUM 3JIeKTPOCYeTYHKA [0 JHUCTaH-
LIMOHHOTO MOHMTOPHUHTIA IIPOMBILIJIEHHBIX CHCTEM.
M, KOHEYHO, 3TOT KOHTPOJIJIEp MOXKeT ObITb HHTe-
PpeceH A/is IpUMeHeHH S B HelaBHO 3apOJMBLIEMCS
1 6ypHO pa3BuBawomeMcs MUpe "MHTepHeT Belnen"
(IoT, Internet of Things). AMeprKaHCKast KOMIIAHHUS
Thingsquare, ofMH K3 IIHOHEPOB Pa3BUTHUS TeXHO-
noruu IoT, yxe obpaTuna BHUMaHHe Ha SAM R21
M Ja’ke HallKMcaja IIPOrPAaMMHBIH CTeK JJISI 3TOro
KOHTPpOJLIepa.

[TapaMeTprl MUKPOCXeMBl (TabJ1.3), JeACTBUTEIIBHO,
HerJioxue. Paboymni YyacTOTHRIM AUamnasod - 2,4 I'T1r,

Tab6nuua 3. OCHOBHbIE NapaMeTpbl
MUKPOKOHTponepos SAM R21

SAM R21G | SAM R21E
YacrtoTa fapa 48 My,
dnew-namaTtb, Kbant 256/128/64
Mamatb O3Y, Kbant 32/16/8
Tanmepbl/cHeTUnKm 3
Yumcno kaHanos DMA 12
Yucno kaHanos Event 12
System
NHTepdencol SPI/UART/TWI 5 4
Yucno kaHanos ALLM (12 6umT) 8 4
AHa/I0roBble KOMMNapaTopbl 2
CYyeT4nK peasibHOro BpemMeHu 1
;:I(BZ};:;I;HMVI BHELLIHWUX Npe 15 14
KBapy 32,768 kI, EcTb HeTt
Yncno NMHMN BBOAA/BLIBOAA 28 16
Kopnyc QFN48 QFN32

Puc.4. OtnagoyHas nnata SAM R21 Xplained Pro

CKOPOCTb Iepefauu - 250 KOUT/c, anmapaTHOe KOJH-
pOBaHMe IaHHBIX 10 CTAaHJAPTY AES "Ha eTy", BBIXOZ-
Has MOILIHOCTD IIepefaTyrKa COCTaBsieT 4 1bM, 4yB-

CTBUTEJBHOCTh IpUeMHHUKa - 101 gBbMm, HOTpe6nHe-

MBI TOK B peXKHMe Iepefadu - 13,8 MA, B pexxuMe

npueMma - 11,8 MA. [[uana3oH pabouux TeMIepaTyp -

oT - 40 mo 125°C.

Il 0CBOEHMSI MHMKPOKOHTpollepoB SAM R21
IpejjaraeTcs oTagoyHas rmjaara SAM R21 Xplained
Pro, mocTpoeHHas Ha KoHTposiepe ATSAMR21GI8A.
OHa moaJepkKHMBaeTCs MaKeTOM IIporpamm Atmel
Studio 6.2, B cpelie KOTOPOM MOKHO 3aIlyCKaTh IIPU-
Meprl U3 makera ASF Bepcuu 3.18, a TakKe OTja-
>KMBAaTh CBOM KOJ, C MCIIOJb30BaHHEM BCTPOEHHOTO
ornagynka Embedded Debugger. BHemHUI BUJA
IIJIaThl IPUBeAEeH Ha puc.4.

9 uioHs 2014 rona KoMmaHus Atmel aHoHCHpoBaa
elle ofHO becrpoBogHOe pelleHUe Ha 6a3e KOHTPOI-
nepa c sagpom Cortex-MO0+, ceMeHCTBO CepTUPHUIIUPO-
BaHHBIX Moaynerd SAM W23 c unrepdericom Wi-Fi.
B cocTaB ceprH BXOJHUT TPH THUIIAa MOJyJIel:

+ ATSAMW23G18-MDI1 - 3aKoH4YeHHbIM MoAy1b Wi-Fi
C TIe4YaTHOW aHTEeHHOU;

» ATSAMW23G18-MD2 - monynp Wi-Fi, dnem-namars
4 MO6UT C BO3MOKHOCTBIO 0OHOB/IEHH S 'TI0 BO3AYXY"
(OTA, Over the Air) U meyaTHasg aHTeHHA;

e ATSAMW23G18-MD51 - moaynp Wi-Fi, ¢uem-
HaMATh 4 M6uT OTA, BHEIIHU YCUJIUTE@/Ib MOIII-
HOCTH U KepaMHUUeCKas aHTeHHA.

Bo3MOKeH BApPHUAHT IIOCTABKH KaK 3aKOHUYEHHOTO
CepTUGUIIMPOBAHHOIO MOAYJIS, TOTOBOIO K IIpH-
MeHeHHUIO, TaK U B BHJe 06pa3Il0BOro IIpoeKTa s
IIOCTPOEHUSI TI0/Ib30BATENbCKUX MOAYJIeH Ha base
yuncera SAM W23 [y BCTpauBaHUs B CYLIECTBYIO-
I[He CUCTeMBI.
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MUKPOKOHTPOJUJIEPbl U MUKPOINPOLLECCOPDI

www.electronics.ru

KommaHusi Atmel aKTUBHO pacmHpsieT CIeKTP
CBOMX IIPOAYKTOB Ha 6a3e 32-paspsAHBIX MHUKPO-
KOHTPOJIJIEPHBIX si/lep, YTO I03BOJsIeT pa3pabor-
YUKy BBIOPAaTh ONTHMAJIbHOE pelleHHe IS KOH-
KpPeTHOIro IIpoeKTa. BecnjaTHBIN NPOrpaMMHBIA
nakeT Atmel Studio mognepskuBaeT Bce cOBpeMeH-
Hble 8- U 32-pa3psgHble KOHTPOJIJIepbl KOMIIAHHUH,
T.e. IPOTPAMMMCT MOKET IIHMCAaTh W OT/JAa’KHMBAaTh
IIPOTPAaMMHBIM KOZ, [JISL Pa3/IMYHBIX KOHTpOJIJIe-
POB B eJMHOU CpeJie.

HemanoBaskHO, 4To KoMIIaHUs Atmel B exxeroz-
HOM OQUIIMAJIbHOM IIKCbMe FapaHTHUPYyeT IepHO[
BBIIIYCKA CBOMX MHKPOKOHTPOJIJIEPOB He MeHee
12 net. TlocnegHee odULIKMANIBHOE TUCHMO ony6nu-
KOBAaHO B HIOHe 2014 roja, T.e. HOATBEPKIEeHHBIH
IIepHOJ BBIIIYCKA IIPOJJIeH 10 cepeAuHbl 2026 rona.

NCTOYHUKKU

+ Kopones H. Atmel: akIleHT Ha MUKPOMOIIHbIE TeX-
HOJOTHUU. - KOMIIOHEHTHI U TeXHOJoruu, 2013,
Ne8, c.102-105.

AHapeac Henang (Andreas Eieland). Muxkpo-
KoHTpoep Cortex-M4 ¢ HU3KHUM 3HEPromnoTpe-
6rneHuem. - KOMIIOHEHTHI ¥ TeXHoJoruum, 2013,
Ne2, c.84-85.
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Cortex: pacIIHMpeHHe CeMeHCcTBa. — DJIeKTPOHHUKA:
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KopoieB H. Atmel: HOBble BO3MOKHOCTH IaKeTa
AVR Studio. - KOMIIOHEeHTHI ¥ TeXHojaoruu, 2011,
Nel0, c.113-116.

Kopones H. 32-paspsagHeie ARM7-
MHUKPOKOHTpoIepsl Atmel: nmpakTuka paboTsl. -
JnexkrpoHuka: HTB, 2009, Ne4, c.42-50.

Kopones H. 32 paspsaga ot Atmel: pasBuTHe THHUU
ARM-KOHTpO//IepPOB. -~ KOMIIOHEHTHl U TeXHOJIOTHH,
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[Ipe3eHTanuu 1o TeMe: www.ineltek.com/
presentations.php.

Martepuainsl cafita www.as-kit.ru.
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