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32-pa3paaHble MUKPOKOHTpONNEpbI
Kopnopauun Atmel Ha appe ARM9

Hukonaii Koponés (Mocksa)

MocnepHue Heckonbko net Atmel ypenser 6onbLioe BHUMaHUe CO3aHUI0
MWKPOKOHTPOJINIEPOB C 32-pa3psAfAHOA apXUTEKTYpon. ApXuTeKTypa
ARM7/ARM9, koTopas fiBnsieTcs pa3paboTkoun aHrnunckon cpupmbl ARM,
c¢haKTMUYECKM cTana NpoMbILLIIeHHbIM cTaHAapToM. B cTaTtbe
paccMaTpuBaloTcs KOHTponnepbl kopnopauuu Atmel Ha sppe ARM9.

TUTUYHBIN Pa3paboOTINK ITUPPOBOH
AJIEKTPOHHOM TEXHHUKHU (ABTOP TAKKE
OTHOCHT Cebsl K 3TOH KATeTOpUH) Ha-
4YUHAEeT CBOM NPO(PeCcCHOHATbHBIN
MyTh C OCBOEHHSI MUKPOCXEM CTaH/Ia-
PTHO JIOTUKU. 3aTEM B psijie 33/1a4, I7Ie
He TpedyeTcsi MAKCHMaTbHOE GBICTPO-
JIEUCTBHE, CHEIUATUCT MEPEXOTUT K
NMPUMEHEHUIO MUKPOKOHTPOJIEPOB.
ITopaboTaB ¢ HECKOJBKHMH CEPHUIMH
8-pas3pAaHBIX MHKPOKOHTPOJJIEPOB,
omnpesieIeHHAasT KaTeropus paspadoT-
YHUKOB, C O/IHOM CTOPOHBI YK€ UMEIO-
mas JJOCTATOYHBIN PO eCcCHOHANIb-
HBIN OIIBIT, 4 C APYIOM — HE IOTEPAB-
mas SKeJaHWe COBEPHIEHCTBOBATHCS
JlanbIie, o6pamaeT BHUMaHHUE Ha MHUK-
POKOHTPOJIIEPBL C 32-pa3psi/IHON ap-
XUTEKTYPOH. OBJ1aJlcHuEe HOBOM, BBICO-
KONIPOM3BOJIMTEbHON APXUTEKTYPOH
O3HA4YaeT KavyeCTBEHHOE H3MEeHEHHe
YPOBHSA penraeMerx 3ajjad. IToBBINIEH-
HBIH YPOBEHDb KBATUPHUKAIMHM TAKKE
MO3BOJISIET TOJYIaTh COOTBETCTBYIO-
1ee BO3HATPAXK/IEHNE 32 TOTPAYEeHHBIE
Ha OCBOEHHME HOBOTO «Keje3a» HeJleTn
1 MECHIIBI.

B macrosmee BpemMs 4HMCI0 MHKPO-
CXEeM C 32-pa3psi/IHON apXHUTEKTypOH
UPE3BBIYANHO BEJTUKO, U MEPEJ pa3pa-
O60TUYHUKOM CTOUT HEJIETKUH BBIOOD —
KaKO¥ M3 HUX, B KOHIIE KOHITOB, OT/|ATh
npejanouTeHue? /st O61erdeHus dTOU
paboTBl MMEET CMBICT ONPEETUTH
TPeOOBAHUS K BBIOMPAEMOMY MHKPO-
KOHTpOIepy. Heob6Xoaumo, dYTOOBI
MHKpOCXeMa 061a/1ana JOCTATOYHOH
MIPOU3BOUTETBHOCTBIO, COJ/lepsKata Ha
KPUCTAJIJIE HYKHYIO Iepu@epuIo, a Tak-
K€ UMeJTa JJOCTATOYHBIN Habop mporpa-
MMHBIX U alllapaTHBIX CPEJICTB pa3pa-
60TKHU. /17151 TOTrO 4TOOBI ONITHUMAJIBHO pe-
1MaTh KOHKPETHBIE 32/T1a9H, BBIOUpaeMast
MHKpPOCXeMa JIOJLKHA TPHUHAIEKATh K
KaKoMy-/IM00 cemercTBy. He cienyer 3a-

OBIBATH U O TAKOM BA)KHOM ACTIEKTE, KAK
KBAITM(PUITUPOBAHHASL TEXHMUYECKAS
IO/IJIEPKKA CO CTOPOHBI ITPOU3BOJIMTE-
Js. Besib COBpEMEHHBIH 32-paspsy/IHbINA
MHKPOKOHTPOJUIED — 3TO CHACTEMa Ha
KpUCTasUIe, PyHKIIMOHAILHO aHAJOI'MY-
Hasi CUCTEMHON IIJIaT€ NEePCOHATIBHOIO
KOMIIbIOTEpA Kiaacca Pentium, a mo Ha-
60py mepudEepPUHHBIX KOHTPOJIEPOB
I10/194C M IIPEBOCXO/AINAS TUITOBYIO CHC-
TEMHYIO TI1aTy. YTOOBI HAYIHTHCS TOJTb-
30BaTHCSI BCEMH BO3MOKHOCTAMH TAKOM
MHKPOCXEMBbI, IPUXOTUTCA BHUMATEIb-
HO YUTATb TEXHHUYECKOE ONHCAHHE, KO-
Topoe 3anumaer 700 — 1000 crpanwmri, a
TAKKE U3Y4aThb IPOIPAMMHPOBAHHUE.
BosBpamasce K Teme BbIOOpA,
MOJKHO BBIJICJIUTDH JIBE€ I'DYIINbl YHH-
BEPCANBHBIX 32-pa3psa/IHBIX MHKPO-
KOHTPOJUIEPOB HAYAJbLHOTO YPOBHHA
(KaK mpaBujIo, 3TO NIPUO6OPHI C HAOO-
pom kKomanja RISC-apXHTEKTYPHI).
[lepBas rpynmna — MHKPOCXEMBI ITPO-
HU3BO/IUTEJNBHOCTBIO 50 — 70 MIPS, ¢
Flash-namsteio u O3Y Ha Kpucrauie,
KaK IIPaBUIO, UMeromue kopnyc TQFP
C YHMCJIOM BBIBOZIOB OT 48 110 176. Bro-
pas rpymna — 3T0 MUKPOCXEMbI IIPOU3-
BO/IUTENBHOCTBIO 180 — 250 MIPS, ¢
BHEIMHMM 3arpysounsm II3Y, kak
IIpaBuIo, uMelomum unrepgdeic SPI,
M BHEIIHEH OINEPATHBHOM NaMATHIO
(06p19HO SDRAM), CO CKOPOCTHIO NNHHBI
60...133 MI11. Take MUKPOCXEMBI BBIITyC-
KaoTca B 208-BBIBOJIHBIX KOPITyCax
PQFP u B koprycax BGA, ¢ 4MCIOM BBIBO-
J1oB 217 — 324. UHTEpPECHO, 9TO B 06€NX
BBINNEOITMCAHHBIX I'PYIIAX IIPUCYTCTBY-
IOT MHMKPOCXeMBbI Ha Oasze syipa ARM. B
nepBo# — 310 ARM7, BO BTOoport — ARMO.
Mukpocxemsl Ha sgipe ARM7 yxke jocTa-
TOYHO XOPOIIO OCBENIEHbl HA CTPAHU-
11aX POCCUMCKUX CHENHATU3UPOBAH-
HBIX HW3/ITAHUH, Yero HeJb3s CKa3aTb O
MHUKPOKOHTPOJIIEPAX C A7pOoM ARMO.

Anpo ARMOTDMI saBisercsa pas3Bu-
Tuem ARM7TDMI
C HUM Ha yPOBHE HCXOJHBIX KOJIOB.

U COBMECTHMO

Ab6peBuarypa TDMI o3HavaeT ciaemy-

fofee:

e T (Thumb architecture extension) —
Haanyue 16-6UTHOro Habopa KO-
manag THUMB;

e D (core has debug extension) — Ha/Iu-
YHe anapaTHoOTo JOCTYNA K Py IS
OTJIA/IKH;

e M (core has enhanced multiplier) —
HaJIHUn4Yue annapaTHoro YMHOKHUTEIA;

e ] (core has Embedded ICE Macrocell) —
HAJINYHUE BCTPOEHHOI'O MOJIYJISI JUIS
TMO/IKTIOYEHHUS] BHYTPUCXEMHOI'O dMY-
JIATOPA.

Anpa ¢ ob6osnavenuem TDMI moj-
JIEPSKUBAIOT /IBa HAbOpa KOMaH/1 — 32-
6uTHBINT HA60p ARM n 16-GUTHBIN
Hab6op THUMB, aBasiionmuncs o iJMHO-
>)KkecTBOM Hab6opa ARM. B psijie mpuio-
JKEHMH HCIOJb30BAHHE Habopa KO-
manyi THUMB npuBoHUT K yMEHbIIE-
HMIO pa3Mepa Kojia 1 6ojiee 6bICTPOMY
BBITTOJIHEHHIO TTOCTAEHETO. B oTmnane
oT MUKpocxeMm ARM7, KOHTpOJIEPBI
Ha aape ARM9, Kak NnpasuIo, UMEIOT
Ha KpHUCTAIC K3MI-maMAaATh KOMaH/I U
JIAHHBIX, YTO IOBBINIAET OOGINYIO IPO-
U3BOIUTENBHOCTH Tporieccopa. Kop-
nopanua ATMEL Bbinryckaer psjy Mojie-
JIEH TaKUX MHKPOKOHTPOJUIEPOB (CM.
Ta671. 1).

MUKpOCXemMbl HMMEIOT pas/eabHOe
MMATAHUE A/1Pa U TepUdEePUTHBIX MOJY-
aen 1,8 u 3,3 B coorBercrsenHo. Ilpu-
yém HAIIPSAKEHUE MU TAHUA AaApa MOXK-
HO U3MEHATH B uanasone 1,65...1,95 B,
YIIPaBJIssA TAKUM 06pa3oM moTpeodisie-
MOM MONIHOCTBIO (IIPHU COOTBETCTBY-
aapa
KOHTposiepa). Takoe coyeTaHue mapa-

IOIMEM HM3MEHEHHH 4YaCTOThbI

METPOB ITO3BOJISAET IIPUMEHATD MHUKPO-
KOHTpOJ/uIepbl ARM9 B caMbIX pPa3HBIX
NPUIOKEHUAX, B TOM 4YHCIE JUJIA T10-
CTPOEHHA HHU3KONOTPEOIAIONMUX CHUC-
TeM, pabOTAIONMUX B PEKHME PEATbHO-
ro BpeMeHHM. /g OT/Ia/iIKu nporpamMmm
MPeJIIaraeTcs HeJJOPOro BHYTPHCXEM-
HBIA amyaaTop AT91SAM-ICE. Kcrarn,
OH K€ MCIIOJBL3YeTCA U C MHUKPOKOHT-
pomnepamu AT91SAM7.
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OTnrnunTe bHAS OCOOGEHHOCTh MHUK-
POKOHTPOJIIEPOB KOpropanuu Atmel
NPAKTUYECKHA JIOOOTO CEeMEHCTBA —
HaJIW4YMe HAa KPHUCTa/ule OOIMHUPHOM
nepugeprn. PUpMeHHas YEPTA TAKHUX
MHKPOKOHTPOJIIIEPOB — XOPOIIO MPO-
JIYMaHHasi TEXHOJIOTHS OOMeHa JIaH-
HBIMHU MEXY AAPOM U IMOPTAMH BBO-
J1a/BBIBO/IA.

PazpaboTunky HEOH6X0/ MO obecrie-
YHUTH BO3MOXKHOCTDH B3aUMO/IEHCTBHS
BCTPOCHHBIX NIPHUJIOXKEHHUNH KaK C
BHEINHUMH YCTPONCTBAMU, TAK U C 5A/JI-
paMu, ¥ IPEIOCTABUTDH IIPOTPAMMUCTY
MaKCHMaJbHBIH JJOCTYIT K YIIPABIEHUIO
3TUMHU omnepanusmu. Heobxogumo
TaKKe 06ECTIeYnTh 6ECITOBHYIO M HETI-
PEPBIBHYIO TIepeady JAHHBIX MEXTY
NaMATbIO ¥ NepUPEPUHUHBIMUA YCTPOK-
CTBAMM 6€3 OCTAHOBOK HA INEPEUHHUIIH-
WIU3AIHIO CYETUMKA TPAH3AKITUHU. DTO
CTAHOBUTCS OCOOEHHO aKTYaJabHBIM,
€CJTM HY)KHO TIPOMU3BOJIUTH TEpPesady
MMOTOKOB JIAHHBIX OJIHOBPEMEHHO IO
HECKOJBKUM KaHanmaM. Takum ob6pa-
30M, B psiJI€ 33/1a4 HA IEPBOE MECTO BbI-
XO/TUT IOJICUCTEMA OOCITY:KUBAHUS 06-
ME€Ha JAHHBIMU MEX/TY BHEIITHUMHA YCT-
pOMICTBAMHM M BHYTPEHHEH NaMATLIO
KOHTPOJIJIEPA, UHBIMH CJIOBAMU — MO-
JIyb TOPSIMOTO JIOCTyNa K MaMSATH.
Atmel mo6aBuaa B apXUTEKTYPy HpPO-
1eccopoB cemerictBa ARM9 mMHOroka-
HaJbHBIH KOHTpOJIED nepudepuin-
HBIX KaHAJOB MPSIMOTO JOCTyma K
namatu (PDC — Peripheral DMA Cont-
roller), HAIPsIMYIO OCYIILECTBISIONNI
0OMEH JJAaHHBIMH MEXJy Iepudepuri-
HBIMM YCTPOMCTBAMH, BHYTPEHHUMH
perucTpamMu M BHENTHEH NaMsIThIO (CM.
puc. 1).

Kak npasuio, nepu@epunHbId MO-
JIyJIb MUKPOKOHTpoJuiepa AT91 nmeer
ZBa BbIedeHHbIX KaHaima PDC. Ojpun

Mepudbepus Mepucepuiinblii koHTponnep MAM
| THR I: I Kanan 0 |<—>
| RHR I ;I Kaan 1 |<_, Ynpasnenne |Ly.| Kowtponnep

CTatyc v ynpaeneHue

namatu

| VYnpasnexue I

Puc. 1. CTpykTypa MHOroKaHanbHoro Kontponnepa PDC

CBUIKA BTOPOI'O OJ0Ka JaHHBIX. O6pa-
60TKa JAHHBIX TEPBOTO GJIOKA MOMKET
BBIIIOJTHATHCS APAJIIETBHO IIPOIECCO-
pom ARM. B 3TOM cirydae OTCyTCTBYIOT
«M€JIJIEHHBbIEC» NPEPBIBAHUSA, 3AMEJLJIA-
101e OOGHOBJIEHHE PErUCTPOB-YKA3a-
TEJIEH B PEKUME PEaTbHOI'O BDEMEHH.
TaxkuM 06pa3oM, 06ECTIEYUBAETCS BBI-
COKOCKOPOCTHAs IIEPECHIIKA JJAHHBIX
B nepudepunHei KoHTposep. PDC
WMeeT BbIJICJIEHHbIE PEIUCTPbI COCTOA-
HHs, YKA3BIBAIOMHE /I KaXK/IOT'O Ka-
Haja BO3MOKHOCTb HMJIM HEBO3MOXK-
HOCTH IIE€PEeCchUIKU. B 1106011 MOMEHT
BpCMCHI/I MOKHO CYMUTATh M3 NNaAMATHU
aJpec pasMeneHnuss O4epeIHON Tepe-
CBUIKHA U KOJIMYECTBO OCTABIINUXCH IIe-
PECBUIOK.

Bce mMukpoxoHTpoJiepsl Atmel ce-
MmercrBa ARM9 cojepskar MOJYIb
ynpasjienus namareio (MMU, Memory
Management Unit). DTOT MOAYyIb He-
O6XO/IUM [IJISI TIOJHOIIEHHOM pPaboThl
ONEPAITMOHHBIX CUCTEM KJacca Linux
nnn Windows. /I Mukpocxem 6e3
MOy MMU, TaKUX KaK MUKPOCXEMbI
Ha 6a3e syipa ARM7, pa3paboTaHna yce-
4€HHASA  ONEepallMOHHAsA  CHUCTeMa
microLinux ¢ OrpaHu4eHHBIMU BO3-
MOXXHOCTAMMU.

«PojoHaYaIbHUKOM» cemercTBa ARM9
y ATMEL saBisiercss MUKPOKOHTPOJLIEP
AT91RM9200, MOCTPOEHHBIN Ha s/Ipe
ARM920TDMI. T2 MUKpOCXEMa BBIITYyC-
KA€TCsI y’K€ HECKOJIBKO JIET U M3/IeTHs
Ha €ro OCHOBE HIPOU3BO/ISIT MHOTHE
POCCUUCKHE KOMITAHUH.

OCHOBHBIE TEXHUYMECKUE
NMAPAMETPBI
MUKPOKOHTPOJIJIEPA
AT91RM9200

Hroxe mpuBe/ieHbl OCHOBHBIE CBEJIe-
HUs O KOHTpoJtepe AT91RM9200.

finpo - ARM920T™ ARM® Thumb®
ARpo KoOHTpoOMIepa UMeerT:

® IIPOM3BOAUTENBHOCTE 200 MIPS Ha
gacrore 180 MlIiy;

e 16 K6 xam gannbix, 16 K6 kam Ko-
MaH/1, Oydep 3armmcy;

e nHTepdEnC K BHYyTPUCXEMHOMY dMY-
naropy (JTAG);

® KOMMYHHUKAITMOHHBIN OTIa/I09HBIN
kaHan (Debug UART).

BbicTpoeicTByOLWAanA NAMATb

beicrpopencreytomue O3V wu I13Y
MMEIOT EMKOCTL 16 m 128 K6 coorser-
CTBEHHO.

Ta6nuua 1. Kpatkue xapakrepucTuku MMKpokonTponnepos ARM9 kopnopauuu Atmel
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JIBINA KaHaa nepu@epruimtHOro KOHTPOJI- E_ g a
-2 @ o
nepa PDC copepkuT 32-GHTHBIA pe- - = £ £ 22_3 £ -
v 2 —~ = = =
THCTP — yKa3aTess ajjpeca, 16-6uTHBIN = = e 22 2 H 258835 % g é < 5 2 B
" o X 4 = © o =
perucTp — CYETYHUK NEPECHUIOK, 32- E' & = E 2 = £ = £ g g g 8= % 2= 2§ £
© S o = g E E F &8 = © o =
GUTHBII PETUCTP — YKA3ATETb CIETYIO- s 52 5 8% @ FEEé&€sEfsss8z:z2:35 ¢
. g 5 %% 3 g 552 gL EEEEE S R LS 5 e B
ero ajgpeca mamaTu u 16-6UTHBIH s SIS (F||IS|E(E|E|IS|E(s|S|8|e(s|S|s|2(F] 2
perucTp — CYETYHK Ui CAEYIOIUX  |91RMI200 [180/ 16| — |32 | 5 [ 1 [ 1|3 | - | 1| - |2 ~|1|6|1 |2 -] - |122|aFp208
nepeceuIok. Ilepnepnittbie MOAYIH  |gisangrg0 |210| 8 w7 2|11t =]2[1]-|1]6]1]|2a]2 96 | QFP208
MEPEKII-4al0T NOTOKU JaHHBIX PDC,
i 91SAMOXE128|210| 16 [128[ 24 | 7 | 2 | 1 | 1 |1 |1 |- |2 |1 | - |1 |6 |1 |24| 2| 1|96 |BGA217
HCIIOJIb3ya CHUI'HAJIBI IIpUEMa-IIepeaa-
b1, [10 OKOHYAHMH epechUTKy meppo- | 1SAMIXE256(210/ 32 256| 24 | 7 | 2 | 1 | 1|1 [ 1|~ |21 || 1|6 |1 24| 21|96 |BoAr7
IO HPOrPAMMHOTO G6JIOKA JAHHBIX  |91SAMOXES12(210/ 82 (51224 | 7 | 2 | 1| 1|1 |1 |~ |2 |1 |- | 1|6 |1 |24 2| 1|96 |BGA217
COOTBETCTBYIOMMN NEPUPEPUNHBIA  |91sAMI261  [240(160| - |32 | 4 |2 [ 1|3 |- |1 |- |21 |-|1]3]|1|19| 2| - |09 |BaA217
MOJYIL  IEHEPUPYET NPEPLIBAHNE 15000615 (240( 16 | — (324 | 2 | 1|3 |- |1 | |2 |1 |-|1]3|1[19]2]|- |6 |peact7
OKOHYaHUAI HeperI.TIKH, ITOCJIE 4Yero
915AM9263 (240 96 | - (32| 4 |2 | 1| 2|1 |21 2|1 |4|2]|3|1 |22 - 160|BGA324
ABTOMATHUYECCKM HAYHUHACTCHA nepe—
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KOMMOHEHTbI

AT91SAM9260
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Puc. 2. CTpykTypHas cxema MMKpoKoHTponnepa AT91SAM9261

BHewWwHAs nHTepdencHan LWLMHA
(EBI)

Buemmnsa narepdericnas muna (EBI)
nojajep:xuBaeT naMaTb SDRAM, Burst
Flash, CompactFlash®, SmartMedia™ u
NAND Flash.

CucremHas nepuchepus
B cocraB cucremHon nepudepun

BXO/JIAT:

® PACHIMPEHHBIH TAKTOBBIM I'€HEPATOP
U KOHTPOJIIEP YIPaBJIEHHSI dHEPTO-
norpeéiaeHueM;

® /1Ba BCTPOEHHbIX OCIILIATOpa ¢ PAITY;
® 4YeThIpE INPOrPAMMHUPYEMBIX HUCTOY-
HMKA TAKTUPOBAHMUS.

Tanmepbi
KonTtposiep COAep:KUT Caeayloniue

TarMephI:

® TaliMep 4acoOB PeaJbHOI'O BPEMEHH C
OTJIETTBHBIM ITPEPBIBAHUEM;

® MHTEPBAJIbHDBIN TaliMep;

® /IBA TPEXKAHAIBHBIX 16-GUTHBIX TaM-
Mepa/CYETINKA;

® CTOPOKEBOM TauMep.

| @—— VicTo4HVK nUTaHws

Ynpasnexue gucnneem

= PIO
A A

KoHTpact Lcbcc

=VVV\/ o

Yacrota = LCDDOTCK 4 oo
[opu3oHTaNnbHas CUHXPOHM3ALNS LCDHSYNC

[\ Q Al ) o
BepTukanbHas CMHXpOHU3aLNs LCDVSYNC . '
PaapeLuenue faHHbIx LCDDEN
LLInHa faHHbIX LCDD[23:0] 2

Puc. 3. CTpyktypHas cxema nopkniouenus TFT-matpuubi

KoHTponnep npepbiBaHUMA
KonTtposuiep npepblBaHUI UMEET:

® 8 YypOBHEN MACKHPYEMBIX IPEPBIBA-
HUI C IPHOPUTETOM;

® 7 BHENIHUX HCTOYHHKOB IIPEPHIBA-
HUA MU «1-CKOPOCTHOH» HCTOYHHK
TIPEPBIBAHUS;

® yeTbIpe 32-OMTHBIX KOHTpOJIIEpaA
BBO/I4/BBIBO/IA C 122 mmporpamMmMupye-
MBIMHU JIMHUSIMH BBO/14/BBIBO/I4;

® 20-KaHaJbHBIA NTePU(EPUITHBIN KOH-
Tposuiep JanHbix (DMA).

Mopaynb Ethernet MAC 10/100
Base-T
Mopynb Ethernet MAC 10/100 Base-T
UMeEET:
o pexum MII nim RMIT;
e Gydep FIFO Ha 28 6aiiT 1 BbI/IC/ICHHBIE
KaHaysiel DMA Ha mpuéM n nmepejaqy.

HOST-nopt USB 2.0
HOST-ttopt USB 2.0 (12 M6/c) nmeer
oydep FIFO u BbljienieHHble KaHaabl DMA.

Device-nopT USB 2.0
Device-nopt USB 2.0 (12 M6/c) nme-
et 6ydep FIFO 2 K6.

UnTepdeiic mynsTUMegua KapT
(mMcCi)

Hnrtepderic mynprumeaua kapt (MCI)
MO/JIEPKUBAET ABTOMATHUECKOE yIIPaB-
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Jl€eHUEe NPOTOKOJIOM, JBe KapThl SD-
Memory u coBmectum ¢ MMC- n SD-
KapTaM¥ ITaMsITH.

Muxkpokontposiep  AT91RM9200
TAKKE UMEET TPU CUHXPOHHBIX IOCJIE-
(SSC),
nojAep:KKy uurepderica I2S, uernipe

JIOBATEJBHBIX KOHTpOJIEpA
YHUBEPCAJIBHBIX CHHXPOHHO-ACHUH-
xponnbix uHTepderica USART, acun-
xpounbid nHTepderic UART, KOTOpbBIH
TAKXKE MOXHO HCHOJb30BATH I OT-
JA/IKM, JIBYXIPOBOJIHBIN HHTEPQEC
TWI, coBmectumbiii ¢ I’C, mOAfepxKKy
pesxknma Master Mode, mocieoBaTesib-
Heiii nHTepdenc SPI (pexum Mas-
ter/Slave).

Ilocnenyionuye MUKPOCXEMBI CeMeE-
crBa ARM9 nnoctpoens! Ha 6071€ee coBep-
meHHoM sijipe ARM926E]-S ¢ nojyiepik-
ko DSP-xkomanj; n JAVA-akcenepato-
pom. OHn HaspIBaIOTCA Smart ARM9
nan SAM9. Takoe Ha3BaHHUE O/Ipa3yMe-
BA€T, UYTO HOBbIE MMKPOCXEMBbI HaJeJsIe-
HBI JIONIOJHUTEJbHBIMUA (DYHKIHUAMH,
paCIIII/IpﬂIO]IH/IMI/I BO3MOKHOCTHU MU OJI-
HOBPEMEHHO YIIPOMAIONUMH PaboTy C
KOHTpOJIepaMu. B 4dacrHocry, 3tH
MHKPOCXEMBbI UMEIOT BO3MOXKHOCTD 3a-
rpy3ku BHemHei Flash-mamarn npsmo
yepe3 MHUKPOKOHTPOJIIED, HMCIIONb3Ys

Monolithic Power Systems

PRrROSOFT’

Tabnuuya 2. XapaktepucTukn unteptheiicoB Kontponnepa AT91SAM9263

Wntepdpeiic XapakTepucTuku Ckopoctb, M6/c

Ethernet Mopzepxka 10/100 MII/RMII 100

SPI Pexum Master/Slave. [lo 4 Chip Selects 50

SSC Mognepxka pexuma 12S 50

MCl Moppaepxka SD-card, MMC-card, SDIO 25

USART ACWHXPOHHBIA 1 CUHXPOHHBI 06MeH, IrDA, IS07816, nopaepxkka 12 (aCHHXPOHHBIN pexwm)
pa6boThl C MOAEMOM 50 (CUHXPOHHBIA pPeXum)

DBGU OTnagoyHblit nopt/mononHutentHelit UART 12

UsB 2.0 Full Speed nHTepdeic 12

CAN Pexumbl 2,0 A, 2,0 B 1

TWI (I*C) Pexxumbl Master, Slave, Multi-Master 0,4

€ro B KauecTsBe nporpammaropa. s
3arpy3KH MCIIOJb3YEeTCA HMpOorpaMma
SAM-BA (Smart ARM Boot Assistance).
[Iporpamma TakKe IO3BOJSAET IIPOC-
MaTPHUBATD COJIEPKUMOE ONEePATUBHOMU
IIaMATH.

Kak ynnoMMHa/IOCh BBINIE, JI/IsI YCKO-
peHust MpoIecca Nnepesavu JAaHHbIX B
MUKpocxeMax ARMO wumcnonab3oBaH
MHOT'OKAHAJbHBIF KOHTPOJIJIEP IIPSAMO-
ro gocryna K namatu (DMA-controller).
OJIHAKO CpeJHsAs CKOPOCTb INepeauun
JIAHHBIX OY/IET OIPEIEISITHCS ITPOITYCK-
HOHM CIIOCOOHOCTBIO BHYTPEHHEH IIIH-
HBI JITAHHBIX. B KOHTpOomepax SAM9 aTa

3a/1a9a pemeHa KapJuHaAbHO — Ha
KPUCTAJAEe Pa3MeINeHbl HECKOJBbKO
IIMUH JAaHHBIX. B MHUKpPpOCXEME
AT91SAM9261 HACYUTBIBACTCH IIATH
IIIHWH /IAaHHBIX, YTO ITO3BOJISAET HOJTY‘II/ITI)
BIIEUAT/ISIONIYIO IIPOMYCKHYIO CIIOCOO-
HOCTb — 14,4 I'6ur/c. CTpyKTYypHas cxe-
Ma MUKPOKOHTposuiepa AT91SAM9261
npeJICTaBIeHa HA PUC. 2.

DTa MHUKpPOCXEMa HMHTEPECHA TEM,
4TO Ha KPHCTAJJIE Pa3MeméH KOHT-
ponnep XKK-gucnes, CHOCOOHBIH pa-
6oTarp Kak ¢ maccuBHOM (STN), Tak n
¢ aktuBHon (TFT) marpunamu. Mak-

CHMaJbHOE pPa3pelnieHrue MaTPHUIbl —

JZlpanBepbi gnsa cBeToan0aHOH

nogcseetku ot MPS

KnioyeBble JOCTOMHCTBA MpumeHeHue

e [logkntoyeHue no 18 ceetoanonos
® Boicoknii KN - g0 95%
o MuHWaTIOpHbIRA Kopnyc

e [logcBeTka ancnnees
COTOBbIX TeNedhOHOB 1 BUAEOKamMep

e [lofcBETKA 3KPaHOB
KIK n HoyT6yKOB

e Benblwka ans gyoTokamep

V/BbIX MaKc, Make. Paboyvas
HaumeHoBaHue \VBx, B Kon-o Ufb, B Yactota,  Kopnyc
B CBETO/MONI0B Mry
MP3204/05 2,5 21 5 0,104 1,3 [TSOT23-6/5
TS0T23-6
MP1518 2,5 25 6 0,104 1,3 QFNB-2
MP1523 2,7 25 6 0,400 nepem. S0T23-5
QFN6-3
MP1528 2,7 42 9 0,400 | nepem. VISOPS
MSOP10
MP1521 2,7 25 15 0,400 | nepem. QFNTE3
MP1529 2,7 25 16 1,216 1,2 QFN16-4
MP1517 2,6 25 18 0,700 1,1 QFN16-4

NMPOCO®T — AKTUBHbIN KOMMOHEHT BALLEr0 BU3HECA
TenedpoH: (495) 232-2522 « E-mail: info@prochip.ru « Web: www.prochip.ru
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Puc. 4. CTpykTypHas cxema MMKpPOKOHTponnepa AT91SAM9260
2048 x 2048 Touek, NIyOnHA IIBETa — /IO (TQFP208 1 BGA217) 1 IHOKOJIEBKA MUK- HBIX C ITUKOBOM MPOINYCKHOH

24 6uT Ha TOYKy. CTPYKTypHas cxema
noaxaovenuss TFT-marpunsr npejn-
CTaBJI€HA HA PHUC. 3.

MuKpocxema COZIEP>KUT Ha KPUCTA-
JIe CTATUYECKYIO OIIEPATHBHYIO MTaMSITh
o6béMoM 160 K6, paborTaromylo Ha
yacrore muHbl. Ecau BBIXO/THBIM yCT—
POFICTBOM SABJISETCS MATPHIIA C pa3pe-
meHueM He 6osbiie 320 x 240 Touek
npu mry6uHe 11BeTa 6onbine 16 6uT, TO
BHYTPEHHIOIO MaMsATh KOHTPOJIepa
MO>KHO HCITOJIB30BATh B KA4YECTBE BH-
JIEOITaMSITH.

Crnepyromasi MHKPOCXe€Ma PaccMaT-
puBaemoro cemericTa — AT91SAM9260.
VY Heé 4nCI0 BHYTPEHHHUX NIUH yBEJIH-
4geHO /10 6. Tacke Ha e€ KPHUCTAIIEe pas-
MeméH MOjy/Ib BujieonHTepderica ISI
(Image Sensor Interface), paboTaroniuet
c nBeTHOM CMOS-Marpunieid. CTpyKTyp-
Has cxema AT91SAM9260 mpejicrasie-
Ha HaA pUC. 4.

Ha ocHOBe 3TOH MHMKPOCXEMBI
pa3paboTaHbl
AT91SAMOXE,
Tase Flash-II3Y o6bémom ot 128 5o

MUKPOKOHTPOJIIEPHI
cojiepskaliue Ha KpPHC-

512 K6. UHTEpEeCHO, YTO TUIBI KOPITyCa

pocxem AT91SAMOXE n AT91SAM9260
COBIIQIAIOT, TO €CTb MX MOKHO PaCIau-
BATb HA Ty K€ IEeYaTHYIO 11arty. CTpyK-
TypHasa cxema AT91SAMIXE otnnyaercs
o1 AT91SAM9260 TOJIBKO HAJTUIHAEM MO-
nynast Flash-I13Y.

CaMO¥1 BBICOKOMHTEIPHUPOBAHHOM
MHKPOCXEMOM B ceMencTBe SAMO sB-
asercss KoHTposutep AT91SAM9263.
3/1eCh MPUCYTCTBYET IIPAKTUYECKH BCS
nepudepusa, KOTopas B PaA3JAYHBIX
KOMOHHAITUAX HMCITIOJb30BAHA B MMK-
pocxemax SAMO, a UMEHHO BCE THIIBI
MOPTOB (IPHUYEM /151 BBICOKOCKOPOCT-
HOTO OO6MEHa MOKHO HCITOJIb30BATh
J1BA TMapaJuleJIbHBIX 32-pa3pAHbIX
nopra), ABa Tuna namsatu O3Y B 101071-
HEHHME K KIMM-IIaMATH KOMaH/ U JJaH-
HbIX, KOHTpOsutep KK-maTpunsl ¢ 2D-
ycropurenaem, KounTpoyuiep CMOS-cen-
copa. B Tabs. 2 mpe/icTaBICHBI JAHHbBIE
110 CKOPOCTH OOMEHa /ISl TTOCTIe0Ba-
TEIbHBIX MHTEPEENCOB KOHTPOJIEpa
AT91SAM9263.

Jis opraHmMsanyuu nepejadm IoTo-
KOB JIJAHHBIX BHYTPH KPHCTALIA HC-
MOJb30BAHA MaTpUIa U3 9 MUH JIaH-

crioco6HOCTRIO 41,6 I'6ur/c. Ecrect-
BEHHBIM JIJIT CTOJb HACBIMIEHHON MHK-
POCXEMBI SBISIETCSI IPUMEHEHHE JIBYX
NAPAIEIbHBIX 32-Pa3pa/HbIX IIHUH C
gacroror 100 MIt. MuKkpocxema ume-
et kopnyc BGA324.

O6BEM CTATHU HE TTO3BOJISIET TTO/IPOO-
HO OCTaHOBHUTHCS HA KAKJJOM MUKPOKO-
HTPOJUIEPE, OTHAKO, TAKE M3 KPATKOTO
0630pa BUJHO, YTO CIIEKTP 32-pasps/i-
HBIX MHKPOKOHTPOJIJIEPOB MPOU3BO/I-
CTBAa Kopropanuu Atmel BBIIIOJHSET
4YpEe3BbIYAMHO NIMPOKUI KPYI 3a/1a4 U
UMEET OYE€Hb XOPOIHUE IMEPCIEKTUBBI
JIIS1 PA3BUTHSL.

JIUTEPATYPA

1. TeXHUYECKHE OITUCAHUSI MHUKPOCXEM:
http://www.atmel.com/products/AT91.

2. Marepuanbl TEXHHUUYECKUX CEMHHAPOB:
http://atmel.argussoft.ru/seminars.

3. 32-paspsigHblEe MHUKPOKOHTPOJIJIEPHI
ATMEL na 6a3e sagpa ARM7. KOMIIOHEHTBI 1
Texnonoruu. 2006. Ne 6.

4. CoBpeMeHHbIE MHUKPOKOHTPOJIJIEPHI

ATMEL: akueHT Ha 32 pas3psijia. DIEKTPOH-
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