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b30P/BLTPAHBAEMBIE CHETEMbI

Esrermi LLiknses

MopaynbHblie KOMMbIOTEPbI —

HOoBASA 3pa B chepe

BCTPAUBAEMBbIX peLUeHUN

[ns BCTPAMBAEMBIX KOMMBIOTEPOB CYLLECTBYET MHOXECTBO 3AMEYATENbHBIX CTAHAAPTOB

U bopm-bakTopoB, No3sonsoWMX BbICTPO M 3 PEKTUBHO CO3AABATL PELLEHUS ANIS TEX

MM MHBIX NPUIOXEHNM MPAKTUYECKM BO BCEX OTPACNSX NPOMBILINIEHHOCTH, TENEKOMMYHUKALMH,
cucteM 6€30NacHOCTH, TPAHCNOPTA, MeaMLUMHbI M Ap. Peub B fAHHOM cTATbe NOMAET O PA3BUTUM
COM-peluenui, B 4acTHocTH, Ha npumepe obopyaosanms komnanmu ADLINK.

BBEAEHME

[MocTosiHHO pacTylIyio MOMYISIPHOCTD
TaK Ha3bIBA€MBIX MOMYJIbHBIX KOMITBIOTE-
poB (OT aHMIMIICKOTO computer-on-
module, cokpaméaHo COM) TpuHSTO
CBSI3BIBATh C OOJIBIITNM KOJMYECTBOM HO-
BEUININX TEePCIIEKTUBHBIX TEXHOJIOTHYE-
CKUX DeIlleHWd W Waei, KOTopble ObUTH
peaim30Ba-HbI B paMKax 3TUX PEIIeHMH 3a
TTOCJIETHUE TOJIBI.

Hano ckazatp, 4T0 camble COBpeMEHHbIE
MOJIYJIbHBIE KOMITBIOTEPHl OTIMYAIOTCS
NIENCTBUTENTEHO BBICOKOU MTPOM3BOAUTEIb-
HOCTBIO U 9HeproadhdeKTuBHOCThIO. Ta-
KM 00pa3oM, pelieHust Ha 6aze MOIYIb-
HBIX KOMITBIOTEPOB MOTYT C YCTIEXOM TIPU-
MEHSITBHCSI B CAMBIX Pa3HOOOPAa3HBIX cde-
pax AesITeTbHOCTU.

Ha ceromnguramii nesp kKak B Poccun,
TaK M 3a pyOeskoM HAKOILIEH TOCTaTOUHO
OOJTBIIION TTOIOXKUTENBHBI OTIBIT UCTIONb-
30BaHUSI MOIYJTbHBIX KOMITBIOTEPOB B
paMKax pa3HOOOpPa3HBIX BCTPAMBAEMBIX
peuIeHni.

JlocTaTOYHO aKTUBHOMY TPOJIBUKEHUTO
MOJYJIBHBIX KOMIBIOTEPOB Ha MHUPOBOIL
PBIHOK CTIOCOOCTBYET U HAJIMYWE OTKPBI-
TOrO MeXmayHaponHoro crangapra COM
Express. [1epBas Bepcust ero 6a3oBoii crie-
unduKaly, TOJy4YMBIIasi Ha3BaHUE
COM..0, 6b11a 0UIIMATBHO YTBEpKIAeHA
koHcopuuymMoMm PICMG (PCI Industrial
Computer Manufacturers Group) B cepe-
nune 2005 roma. Ha ceropasimauii neHp

WMEHHO MPOIYKThI, MOJHOCTHIO COOTBET-
crBytonire cranmgapty COM Express, siB-
JIIOTCS PeabHbIM BOTLIOLIEHUEM TIepe-
JTOBBIX TEXHOJIOTUYECKHUX PelIeHUH 1 hyH-
MAMEHTAJIbHBIX TOCTUXEHUI B 00JacTu
co3naHust U GyHKIIMOHUPOBAHMS MOTYJTb-
HBIX KOMITBIOTEPOB.

Y10 TAKOE COM
HamomHuMm, 4TOo OCHOBHAS MIes] KOH-

uermyt COM cocTouT B pa3neneHnn pas-

pabaTbIBaeMOli CUCTEMBI Ha IBE COCTaB-

HBIE YaCTH — CTAHIAPTU30BAHHYIO U Y3KO-

crienuan3upoBaHHylo. [lepBoii siBsieTcs

Monyinb COM — roToBOE SIAPO BBIUMCIH-

TEJIbHOU CUCTEMBI, BKITIOUAIOIIee:

@ TIpoiieccop;

©® MUKPOCXEMBI CUCTEMHOU JIOTUKU;

e BIOS;

® TIaMsITh;

© KJII0YEeBBIE TEXHOJIOTUN BBOMIA-BBIBOIA.
Bropyio yactb obpa3syer 6azoBasi 11aTa,

wiu HocuTelb [ 1]. UMeHHOo Ha ypoBHE HO-

CUTEJISI pean30BaHbl:

® JIOTIOTHUTENbHAST (PYHKIIMOHATTBHOCTD,
TpebyeMasi CUCTEMOI, HalpuMep Ju-
Helika mipouieccopoB DSP, mpeo6pazo-
Batenm ALITT/LIATIL, mpeobpa3oBarenn
HEeCTaHIAPTHBIX CUTHAJIOB, LIETIN Talb-
BaHWYECKOU Pa3BSI3KU WU OTTORJIEK-
TPOHHBIE TPeoOpPa3oBaTENN, HEOOXOIH -
MO€ KOJIMYECTBO TTOPTOB CTAHAAPTHBIX
TIPOMBIIIJIEHHBIX UHTeP(eiicoB, TaKuX
kak RS-232, RS-485, CAN u np.;

@ TIepBUYHBIE TIETIN MUTAHUS BCE CHUCTe-
MBI (KaK MOAYJsSI, TaK W Tepudepun,
YCTaHOBJIEHHOI Ha HOCUTEJIE);

©® OKOHEUHbIe Kackaabl uHTepdeiicoB
KOMTIBIOTEPHOTO MOMYJISI, TaKhe Kak
TpaHchopmaTophl ceteit Ethernet, Te
WJTY WHBIE peann3anuu WHTepdeiicoB ¢
MOHUTOPaMU;

©® VHIVKATOPBI, KHOTIKY YIIPaBJIEHUS, CIIe-
nudrieckre pa3beMbl U TIPOYNe KOH-
CTPYKTUBHEIE 2JIEMEHTBI, TIO00OpaHHbIE
IUTST KOHKPETHOTO UCITOTHEHUST CHUCTe-
MBI, 1 JIp.

HemnocpenctBenHnoe TTOAKITIOUeHUE
COM-Monynst Kk 0a30BOif 1IaTe ocy-
IIECTBIISIETCST C TIOMOIIBIO CTAHAAPTU3U-
poBaHHOTO pa3béma. Hamo ckazarte, 4TO
CYyIIIECTBOBAHWE OTKPBITOTO CTaHAAapTa
TOApa3yMeBaeT MpexXae BCero MUPOKUi
BBIOOP TIPOAYKTOB PA3TUIHBIX TPOU3BO-
NUTENEeN, COBMECTUMBIX MEXIy COOOM.
IIpu 5TOM TIOCTOSTHHOE COBEPIIEHCTBO-
BaHWE W J0pabOTKa CTaHAAPTHBIX CIie-
dUKaIii 00ecreunBaloT MaKCUMATBHO
3 GEKTUBHYIO TTOANEPKKY IS peannsa-
1INV THHOBAIIMOHHBIX U TePCIIEKTUBHBIX
UIei.

V3ke MHOTO pa3 TOBOPUJIIOCH O TOM, UTO
KOHIIETIIIUS MOMYJIbHBIX KOMITHIOTEPOB
TTO3BOJISIET UCTIOB30BATh B COCTaBE CO3/a-
BaeMBIX PEILIEHUI TPOTPECCUBHBIE BBIYMC-
JIUTETbHBIE 1 KOMMYHUKAIIMOHHBIE TeX-
Hosoruu. UMeHHO 3T0 Ta€T BO3MOXKHOCTD
CO3IaBaTh MpeaesIbHO KOMITAKTHBIE U Ha-
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OB3OP/BCTPAMBAEMbIE CUCTEMDBI

Puc. 1. Mogyns ETX-CV

NEXHbBIE BCTparBaeMble PEIIeHUS IS pa3-
HOOOpa3HBIX chep MPUMEHEHMUSI.

B uwacTtHOCTH, Ha CEerOmHSAIIHUI IEeHBb
MOy TbHBIE KOMITBIOTEPHI C YCIIEXOM TIPH-
MEHSIIOTCSI B TAKUX O0JIACTSIX:
® TIPOMBIIIIEHHOCTD;
® BBICOKOA(P(DEKTUBHBIE MEIUIIUHCKUE

CHCTEMBI;
® 1udpoBbIe CHUCTEMBI OIOBEIIEHUS O

Pa3TUIHBIX COOBITHUSIX;
® COBpeMEHHBIEe peKJIAMHBIE TEXHOJIOTUN;
® UTPOBBIC ABTOMATHI;
©® MOOWIbHBIE ¥ IOPTATUBHEIE YCTPOICTRA.

HyxHO OoTMETUTH U Takue TpenMyliie-
CTBa MOAYJIbHBIX KOMITBIOTEPOB, KaK BO3-
MOXHOCTb OIIEPATUBHOTO BBHIBOJA HOBBIX
MPOMYKTOB HAa PBIHOK, a TakKXKe MaKCH-
MaJTbHO ITUPOKUIA TUana30H uX QGyHKIINO-
HaJTbHBIX BO3MOXHOCTel. He MeHee BaxKHbBI
W BCECTOPOHHMII KOHTPOJIb Pa3HOOOpa3-
HBIX MEXaHUMIEeCKIX XapaKTePUCTUK CO3aa-
BaeMOU MPOIYKIINU, MHOTOOOpa3ue momi-
NIepKUBaeMbIX HMHTep(deiicoB, a Takxke
OILIyTMOE CHIKEHUE 3aTPaT U yCTpaHEeHUe
1IeJIOTO psia CYIIECTBEHHBIX (aKTOPOB
pucka Ipu pa3paboTKe MPOTyKITUY, BXOMISI-
1Ieil B COCTaB BCTPAaNBaeMbIX PEIICHUT.

KnioueBbie atansi

pPA3BUTUS MHAYCTPUU

MoAYINbHbIX KOMMbIOTEPOB,

COOTBETCTBYIOLLMX CTAHAAPTY

COM Express

® Hauanom GypHOTO pa3BuTHS CTaHIapTa
COM Express ctan 1998 ron, xoraa Ob11
odUIMaTbHO TIPEACTaBIEeH CTaHAApPT
DIMM.

@ B 2000 romy Obu1 0pUIIMATBEHO YTBEpP-
xnéH crangapt ETX, KoTopslit Ha TOT
MOMEHT BKJTIOYAJT B 05T ITOTHOLIEHHYIO
TTOIEPKKY (DYHKITMOHATBHBIX BO3MOXK-
HOCTEl TepPCOHAIBHOTO KOMITbIOTEpA.
Taxkum 00pa3oM, TaHHbIN CTAaHAAPT MO3-
BOJISITT OOECTIeYUTh WHTETPAIUI0 MO-
ITyTbHBIX KOMITBIOTEPOB B pa3HOOOpPAa3-
HbIE BCTpAaMBaeMble PEIIeHUsT C MUHU-
MaJbHBIMUA MaTepUaTbHBIMU U WHXe-
HepHBIMU 3aTpaTaMu. MoIyTbHbIE KOM-
MBIOTEPHI, COOTBETCTBYIOIINE CTAHIAP-

Ty ETX, HAa MOMEHT CBOETO TOSIBJIEHUS
Ha PBIHKE OTIMYAIUCh MaKCUMAaJTbHO
HanEXHOU KOHCTPYKIIME!l OCHOBHOTO
COeMMHUTENIbHOTO pa3béMa, OUeHb Ma-
JIO TOJIIIMHOW BCEW KOHCTPYKIIWH,
MPOCTOTON MOAEPHU3AIUU W TTOJTHO-
LIEHHOW TOMIEePKKOI TMapaiebHbIX
mmH [SA u PCI.

® B pamkax crangapra ETX Bepcuu 3.0 B
KOHCTPYKIIMIO MOJyJeil ObUT moOaBIeH
pa3wéM uHTepdeiica SATA. [Ipu sToMm
HEM3MEeHHON ocTajiach KOMITOHOBKA
BCEX OCTATBHBIX DJIEMEHTOB, UTO TTO3BO-
JIAJIO HE MEHSITh KOHCTPYKIIUIO TIIAThI-
HOCWTEJISI M WCIIOTh30BaTh B COCTaBe
MOJYJIbHBIX KOMIIBIOTEPOB XKECTKUE
QIVCKU, TIOAKITIOYaeMble U B3aUMOIEH -
CTBYIOLLIME CO BCEW OCTaJbHOW CUCTE-
Moii yepe3 uaTepdeiic SATA.

® B xoneunowm utore cranaapt ETX oka-
3aJICST HACTOJIBKO YCTIEIITHBIM, YTO TTPO-
IYKTHI HA €0 OCHOBE TIPOIOJIKAIOT BbI-
MyCcKaTh W YCTIEITHO MPUMEHSTh B ca-
MBIX Pa3HOOOPA3HBIX chepax nesiTenb-
HOCTH TIO ceii AeHb [2].

COBPEMEHHBIE MOAYJIbHbBIE
KOMMNbLIOTEPLI HA NPUMEPE
nPOAYKLMU KOMNAHUMU
ADLINK
Hexoropoe Bpemsi Hazanm KOMIaHUS
ADLINK Technology BeITycTHIa Ha MU-
pOBOIl PBIHOK MOMYJIBHBII KOMITHIOTEP
dopmarta ETX mon HazBanuem ETX-CV
(puc. 1). D10 pelreHre BKIIOYACT B ceOs
CJIeYIOIINE PIIeMEHTHI:
@ nporueccop Intel Atom Dual Core;
@ yurcer Intel NM10;
® BcTpoeHHas noanepxkka VGA ¢ pas-
pemenueM npo 1920x1200 Touek
(WUXGA), LVDS 18/24 owur;

® BCTpOCHHBII pa3béM DisplayPort;

@ MOJIHOIIEHHAs TToaaepkka 1o 4 I'6ait
orepaTuBHOI maMsiTi ctangapra DDR3
(1 BcTpoenHnsrii mopt SODIMM);

® oJ1H BCTpoeHHbIH ropT LAN;

® J1Ba BCTPOEeHHBIX pazbéma IDE;

® 1Ba BCTPOEHHBIX pazbémMa SATA,;

® yeThipe nopta USB,;

@ 18a mopta COM;

® oauH nopt LPT,

® nopthl ¢hopmara PS/2 nmis mogkimrode-
HUS KJIaBUATYPhI U MBIIIH;

® BCcTpoeHHBINM Moaysb HD Audio;

@ BcTpoeHHas moanepxka Remote Con-
sole;

@ BricokoaddekTuBHast CMOS-6aTapest,
HeoOXxoamuMas IJIsT OCYIIECTBICHUS pe-
3epBHOTO KOTTMPOBAHMUS;

® BCcTpoeHHass (YHKIMSI MOHUTOPUHTA
paboTHl IIEHTPATBLHOTO TIpolleccopa u
BCEI CUCTEMBI;

@ CTOpPOXEBOW TariMep.

MonyneHbiii  Kommblotep ETX-CV
TPENCTaB/IsSIeT COO0 JOCTATOYHO HAMEX-
HOe 1 (PYHKIIMOHATLHOE pelieHne, KOTO-
poe ObLTO pa3paboTaHO CIEINATBHO IS
co3laHUs Ha ero 0ase pa3HOOOpa3HBIX
TIPOMBITIJIEHHBIX U CTIEIIMATN3UPOBAHHBIX
cucteM. Kak mokasasa mpakTuka, 1TaHHOe
MOIYJTbHOE pellieHre HAIIUIO IPUMEHEeHNE
B CHCTeMaX MPOMBIIIUIEHHON aBTOMAaTH3a-
LY, a TAKXe B COBPEMEHHOM MeIMIINH-
CKOM 1 KOHTPOJIbHO-U3MEPUTETTHLHOM 000-
pynoBanuu. Kpome TOro, oHO TOBOJBHO
YacTO MPUMEHSIETCST B HEKOTOPBIX UTPOBBIX
aBTOMATaXx, Pa3IMYHBIX JIEKTPOHHBIX TEP-
MUHaJIax ¥ Ipyroi mogo0HOMI MpoayKIIUHU.

B 2003 romy mpowm3souniio odepemHoe
3HAKOBOE COOBITHE B Pa3BUTUU TJI00Ab-
HOU MHIYCTPUU MOTYJIBHBIX KOMITHIOTED-
HBIX petneHuii. UMeHHO B 9T0 BpeMs ObI-
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Puc. 2. CpaBHeHue mopyneint COM Express Type 2 un Type 6
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OE3OP/BCTPAMBAEMbIE CHUCTEMBI

J1a oUIIMAaTbHO YTBEpXKAeHa HOBas CIie-
uudukauusg — ETXexpress. Uepe3 Heko-
TOpoe BpeMs UMEHHO OHa cTaia (pyHma-
MEHTAJTbHOY OCHOBOM /TS CTieTIbUKATINY
COM.0 (COM Express) Bepcuu 1.0.

CTOUT OTMETUTD, YTO OTHUM U3 KITIOUe-
BbIX 21eMeHToB ctaHmapta COM Express
crana nocnenosarerbHas mmrHa PCI Ex-
press. Kak 06bJ10 moka3aHo Ha TIPaKTUKeE,
MOV JaHHOTO CTaHAAapTa AeMOHCTPU-
PYIOT OIIIyTUMO O0Jiee BEICOKYIO TTPOU3BO-
TIUTENILHOCTb, YTO, B CBOIO OUepeb, 0bec-
MeYMBaeT JIyYlIyl0 MacIITabupyeMOCThb
peuIeHUA.

B pamkax cneundpukaunu COM.0
(Bepcus 1.0), KoTopast 6bl1a 0(UITUATHEHO
npuHsTa B utose 2005 roma, 4€TKO omnuca-
Hbl Cpa3dy MITh TUIIOB MoJAyJieil. DTo
ClIEJIAaHO B COOTBETCTBUU C UMEIOIIIMMUCS
BapuaHTaMM WX TOJKJIIOUYEHUs] K 0a30-
BBIM TI1aTaM (Impu moMonu 220-KOHTaKT-
HBIX KOHHEKTOPOB B OJMHOYHOW WK
MapHOil KOH(PUTYpaIIK) U ABYMS (popM-

dakTopamu — basic (¢ TaGapUTHBIMU
pasmepamu  95x125 mm) u extended
(110x155 mMm).

K aBrycty 2010 roma Obl1a IMOJHOCTHIO
paspaboTtaHa 1 o(UIIMATBHO YTBEPXKACHA

cnenytomas Bepcust ctaHngapra COM.0,
OHa TTOJTyYnJia TTOPsIIKOBBI Homep 2.0.

KnioueBbie oco6eHHOCTH
cneundpuxkauyumu COM Express
Bepcumn 2.0

© 3HAYNTETBHO pacIIMpeHHbIE BO3MOXHO-

CTH 00pabOTKM rpadMUeCKUX JaHHBIX.
©® Bo3MoxHOCTB TpuMeHeHMsT NG POBBIX

JNUCTLIEMHBIX MHTEP(DECOB.
©® B03MOXHOCTD UCTTOIB30BAHUS HOBEI-

IIETO TIOKOJIEHUST BHICOKOCKOPOCTHBIX

TOCJIEIOBATEIbHBIX IIWH (HAaIpuMep

USB 3.0).

@ [logsieHue HoBoro chopM-(akTopa com-

pact (rabapuTHbIe pazMepbl 95x95 Mm).
@ JloGaBieHre ABYX HOBBIX TUTIOB MOMIY-

neit Type 6 u Type 10, koTopble mpem-

CTaBIISIOT COOOI MabHelIee pa3BuTre

momyineit Type 2 1 Type 1 (MMeHHO OHHI

SIBJISUTCH CAMBIMU TIOTTYJISIPHBIMU B Tie-

pYOM aKTUBHOTO CYIIECTBOBAHUS CTIe-

mpukauu COM.0 Bepcun 1.0).

B MonynpHBIX KoMmbioTepax COM Ex-
press Type 6 (anamormuno Type 2) mis
MOAKITIOUeHNsT K 0a30BBIM TUIaTaM HUC-
TIOJTB3YIOTCS Cpa3y NBa BHICOKOTUIOTHBIX
HU3KOTIPOMUIBLHBIX KOHHEKTOpa, HO TIPU
9TOM OHM UMEIOT MHOE Ha3HaYeHUe KOH-
TakTOB. KiTI0UeBBIM OTIMYMEM MOMmyJei
Type 6 ot monyJieii Type 2 siBjsieTCst HaJIM-
Yye TOTIOJTHUTEIBHBIX TTIOPTOB IIU(MPOBBIX
MVCTUIEHBIX MHTEPGENCcOB ¢ BO3MOXK-
HOCTBIO BBIBOJIA BUAEOIIOTOKA OTHOBpE-
MEHHO Ha HECKOJIbKO TUCIIIeeB (puc. 2).

B pamkax momyseit popmara Type 6 pea-
J30BaHa TMOJTHOIIEHHAS MOAIEPXKKa Ta-
Kux uHTepdeiico, kak SDVO, HDMI u
DisplayPort. JlaHHast 0COOCHHOCTh HeE
TOJIBKO TIPEOCTaBIsIET pPa3paboTINKaM
HacTOsIIIIYI0 cCBOOOIY BbIOOpa, HO 1 00ec-
TMeYyrnBaeT MaKCHUMAaJbHYI0 TPOU3BOIU-
TEJILHOCTD TpadhMKU U CYIIIECTBEHHOE CHU-
>keHre (PUHAIBHOU CTOMMOCTH CO3IaBae-
MBIX KOMITBIOTEPHBIX cUcTeM. [lomumo
Bcero mpouero B Moaysisix ¢popmara Type 6
TTOJTHOCTBIO OTCYTCTBYET MOMAIEpPKKA TMa-
pamnenbHbIX mH PCI u IDE. OcBo6o-
QIUBIINECS B Pe3yIbTaTe 3TOTO KOHTAKTHI
MOYHO MCTIONB30BaTh JIJIST TIOAKTIOUEHMUST
BBICOKOCKOPOCTHBIX TTOCJIE0BATEIbHBIX
uHTepdeticoB (Hampumep USB 3.0).

Ewmé€ omuH TuUn momysei, KOTOpPBIi
BIIEPBbIE TIPOTMCAH UMEHHO B HOBOI1 Bep-
CHUM CTaHIAPTa, peqHa3HauYeH B TIEPBYIO
ouepenb s MaorabapuTHBIX KOMITbIO-
TEPHBIX CUCTEM U TIPEATIONATaeT UCTIONb-
30BaHUE IPOIECCOPOB C MAKCUMAaJIbHO
HU3KWUM BblieJieHreM Teruia (Kak y Intel
Atom). [1Ipu 3TOM He3aBUCUMBIE IKCIIEP-
THI PhIHKA HACTOWYMBO HA3BIBAIOT MOIYJIN
COM Express Type 10 u Type 1 mpakTude-
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OB3OP/BCTPAMBAEMbIE CUCTEMBI

CKU TIOTHBIMU Onu3Henamu. [lpumeua-
TEJBHO, YTO OHU OCHAIIAIOTCST OMHAKO-
BbIM 22(0-KOHTaKTHBIM KOHHEKTOpOM. bo-
Jiee TOTO, CXeMbl Ha3HAUYEHUST KOHTAKTOB
COBMECTUMBI MEXKITy COOOM.

Hecmortps Ha 31O paszpaboTunkam Ha-
CTOSITENTLHO PEKOMEHIYeTCsl COOIoNaTh
TIpeesIbHYI0 OCTOPOKHOCTD TIPU TIepexoie
ot Type 1 x Type 10. Kpome Bcero npouero,
HeJTb3s1 3a0BIBaTh O TOM, UTO YaCTh KOHTAK-
TOB, KOTOpbIE B HETaBHEM TIPOIILJIOM TIPH-
MEHSITUCH B KauecTBe TTOpTOoB SATA, B HO-
BOI BepCUU CTaHIAPTa 3ape3ePBUPOBAHBI
IUTSI COBEPIIIEHHO WHBIX 1IeJIel (B YaCTHO-
ctu, st maTepdeiica USB 3.0).

E1i€ onHuM cyliecTBeHHbBIM OOHOBIIE-
HHUEM, KOTOPOe OBITIO YCTIEIIHO pearn30-
BaHO B MonyJisax Type 10, crajga BO3MOX-
HOCTb TPUMEHEHUST IMGPOBOTO TUCTIIEH -
Horo uHTepdeiica (SDVO, DisplayPort nmu
HDMI/DVI), KOTOpHIii TOTHOCTHIO 3aMe-
HSIeT CcOOOI JOMOJHUTENbHBI KaHal
LVDS, a takxke Boixonsl TB u VGA

OTBeToM Ha OBICTPO PACTYIIIHE 1 TTOCTO-
STHHO U3MEHSIOIINECS] TOTPeOHOCT MU-
POBOTO PBIHKA, KOTOPBIIA B TTOCJIEIHIE TO-
OBl SIBHO CTPEMWTCS K MaKCHUMalbHOU
KOMTAKTHOCTH 1 3 (PEeKTUBHOCTH (B TOM
YUCJIe M HEPTETUIECKOI) BBITTyCKAeMBIX
pelieHuii, cTajia JOCTaTOYHO OBICTpast
pa3paboTka 1 opUIMaTbHOE YTBEPKIeHEe
BHOBb 00HOBJIEHHOTO cTanmapTa COM.0.
Yxe B utoHe 2012 roga B paMKax BHeOYE-
pemHoro  3acemaHWsi ~ KOHCOPIIMyMa
PICMG 0Obli1a TIOTHOCTBIO paTU(PUIIIPO-
BaHa HOBas Bepcusl crenuduKanum, Ko-
TOpast TIOJTyIria MMOPSIAKOBBIN HOMep 2.1.

KitoueBble 0COOEHHOCTU AaHHOM Bep-
CUU:

@ nosieieHue popM-dakropa mini (radba-

PUTHBIE pa3Mephl 55x84 MMm);

@ obecrieueHue TTOJTHOLIEHHOM TTOIepK-

ku uHTepdeiica USB 3.0;
©® BO3MOXXHOCTbH TIPUMEHEHUST TTPOMBIIII-

nenHoit mmHBI CAN (Controller Area

Network), KoTopasi TT03BOJISIET 0becIie-

YUTHh MAaKCUMAaJTbHO 3(h(heKTUBHOE B3au-

MOJIEHICTBIE MUKPOKOHTPOJIIIEPOB, aT-

YUKOB U UCTIOJTHUTETHHBIX YCTPOUCTB B

paMKax emuHOMU ceTr 6e3 yIacTusI XOCT-

KOMIIBIOTEPA;
® HOBbIE BO3MOXHOCTU pabOTHI ¢ Tpadu-

YecKUMU WHTepdeiicamu, Takue Kak

TTONIEPKKA IBYX HE3aBUCUMBIX TUCTIIE-

eB 1o uHTepdeiicy 18/24 our LVDS, a

takxe DisplayPort, HDMI unu DVI.

Taxske CTOUT OTMETUTH HAJTMUWE PACIITH-

PEHHOTO Iuara3oHa MOIIePKUBAEMBIX

HanpspkeHui mutanus ot 4,75 mo 20 B.

Kax oTMeuatoT He3aBUCHUMBbIE SKCTIEPTHI,
WMEHHO BbIXON crienmdukanuu 2.1 mpe-
BpaTtwi ctangapt COM Express B mpuHsi-

TO€ BO BCEM MUpE PeIIeHNe IS CO3TAHUS
momyieir COM Ha ocHOBe X86-COBMECTH-
MBIX TTpoiieccopoB. Ha cerognsiimamii neHb
pa3HOOOpa3HbIE PEIIeHUST, COOTBETCTBYIO-
1Me 3TOMY COBPEMEHHOMY CTaHIapTy,
MPAKTUYECKN TIOJTHOCTBHIO OXBAaTUJIU BCE
HauboJiee TOIyJIsIpHbIe chepbl MpUMeHe-
HUSI, HAYMHASI OT KOMITAKTHBIX CUCTEM,
00TaIatoIINX TTOHKEHHBIM HATIPSDKEHU -
€M TTUTaHVs, ¥ 3aKaHYMBasT BEICOKOTIPOM3-
BOIUTETbHBIMU petiieHussMU. CTOUT OTMe-
TUTh, YTO B CETMEHTE BBICOKOITPOU3BOIM-
TeTBHBIX pelieHui mponeccopam Intel
Core 1 AMD Fusion, KOoTopbIe SIBISIIOTCS

HeoTbeMJIeMOI YacThio ctanmapta COM
Express, dakTuecku HeT aTbTepPHATUBHI.
Ha ceropgnsiiinuit 1eHb HA MUPOBOM
pBIHKE MOMIYJILHBIX KOMITHIOTEPOB BBIE-
JINJIOCH CPa3y HECKOJIbKO JIMIUPYIOIINX
KoMmnaHuii, Takux kak ADLINK, Advan-
tech, Kontron, Radisys u Congatec. Kax-
I1ast 13 HUX TOTOBA TPEIJIOKUTh 3aUHTepe-
COBaHHBIM MOTPEOUTEISIM UHIUBUIYATb-
HBIIT HAOOP CPEenCTB, HEOOXOMUMBIX IS
CO3[aHUSI COBPEMEHHBIX BCTPAWBAaEMBbIX
cucteM Ha ocHoBe ctaHmapta COM Ex-
press. Takoit Habop BKJIIOYAeT B ceds1 He-
TTOCPEICTBEHHO MOIYJTH, TJIAThI-HOCUTE-
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Puc. 3. Mopynb Express-IBE2 (Type 2)

1, 6a30BbIe TIATGOPMBI, pa3TUIHbBIE aK-
ceccyaphl U COTYTCTBYIOIIEE IMPOTpaMM-
HOe obecrieueHue, a Takke pazHooOpas-
HblEe YCIYTU TEXHUYECKOW TOMIEPXKKU,
WHTETpaluu, 00yIeHNsT 1 KOHCAITHHTA.
B uactHoctu, kommanmsa ADLINK
Technology okoio rona Hazam opuIAaTb-
HO TIpeCTaBWIa Cpa3y Be HOBBIE CEpUU
monyineit COM Express ¢opm-dakropa
basic, mocTpoeHHbIe Ha OCHOBE TIPOIIECCO-
pos Intel Core, 6a30i1 KOTOPBIX CTaIa MUK~
POAapXUTEKTypa MO KOJOBBIM Ha3BaHUEM
Ivy Bridge — Express-1BE2 (¢ pacmuHOB-
koii Type 2, puc. 3) u Express-1B (Type 6,
puc. 4). Monynu, npeaHa3HAYeHHbIE [T
peleHus pa3HOOOPa3HbBIX 3a/1a4, KOTOPbIe
TPeOYIOT BEICOKOU BBIYMCIUTEIBHON ITPO-
WU3BONUTETHLHOCTH, OTINYAIOTCS IPYT OT

Puc. 4. Mopynb Express-IB (Type 6)

JIpyra BApMAHTOM UCITOJIb3YeMOT0 BHYTPU
CHCTEMBI TTpoIieccopa. 31ech peub MOXET
WITU O ABYX- UJTH YETBIPEXbSICPHOM TIPO-
meccope u3 cemeiictsa Intel Core i5-3000
wm Core i7-3000 (B MoguduKauu 1ist
BCTPaNBaEeMbIX MOOWITbHBIX TIPUJTIOKESHUT)
¢ TaKTOBO yactoroii ot 1,6 1o 2,7 T n
TerutonakeToM ot 17 mo 45 Br. Jlio6b1e Mo-
Iy U3 ABYX TPENCTaBICHHBIX CEPUI C
npoueccopamu Intel Core i5 unm i7 BbI-
MMOJTHEHBI Ha yurcete Mobile Intel QM77
Express u mormyckaloT yCTaHOBKY OTHOTO
WIM ABYX Momynieil mamsatu Qopmara
SODIMM Ttuma DDR3-1333 u DDR3-
1600 cymmapHbIM 00bEMOM 10 16 T'GaiiT.
IMpumeHseMBbIil B MOIYJISIX HOBBIX Ce-
puii WHTErpMPOBAHHBIN TrpaduUIecKuin
koHTposutep Intel GMA HD4000 momep-

KUBAeT clieAyrole MHTepdeiicsl mpu-
KJIaTHOTO TIPOTPaMMUPOBAHUSI:

® OpenGL 3.1;

® DirectX 11;

® OpenCL 1.1.

Kpome Toro, oH oGecrieurBaeT BEICOKO-
KavyecTBEHHOE almapaTHOe AeKOANpPOBa-
uue Blu-ray 2.0, AVC/H.264, VC1, WM V9.
Bce momyn COMe Type 2 u COMe Type 6
TTO3BOJISIIOT MCTIOJIb30BaTh BO3MOXHOCTD
OTHOBPEMEHHOTO BBIBO/Ia HE3aBUCUMBIX
BUIIEOMTOTOKOB Cpa3y Ha TPU ANCIUIES.
Ilpu 3TOM mMOmIEPKUBAIOTCS OMHOBpE-
MEHHO TpU IUCTUIeHBIX uHTepdeiica Dis-
playPort (c mTOMOIIBIO COOTBETCTBYIOIINX
TIePEeXONHUKOB MOXHO WCIIOJb30BaTh U
monutopsl DVI 1 HDMI), B Tom uucie
onun e¢DP (Bapuant DisplayPort mis
BCTpamBaeMbIx Tpuioxenwuii). [1pu He-
00XOIMMOCTH BBIBOZIA BUIEOTIOTOKA MOX-
HO 3azaeiicTBoBaTh mopt SDVO, nByxKa-
HaJIbHBIN nHTepdetic LVDS nmu anamoro-
BBIIT MHTEpQEIC TS TOAKITIOUeHUST yCTa-
peBmux  DJIT-MoHuTOpOB, 0O6JIaMaIO-
UX pabouyruM pa3pelieHrueM BILUIOTh 10
2048x1536 Touek.

DOyHKIIMOHATBHBIE BO3MOXHOCTH TIPeI-
CTaBJIEHHBIX MOJyJIeil B 06;1acTi paboTHI C
JMVCKOBBIMYM HAKOTIUTENISIMU BKITIOUAIOT B
ceost:

www.cta.ru
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@ ITOJTHOLICHHYIO TTOAIEPXKKY ABYX SATA-
YCTPOMCTB TPEThEro MOKOJIeHUs (IIpo-
IIyCKHasi CIIOCOOHOCTD IUHEI 6 [6uT/C);

® moaIepKKy ABYX SATA-yCTpOiiCTB BTO-
pOTO TTOKOJIeHUS (TIPOTTYCKHAsI CITOCO0-

HOCTB IHBI 3 [ouT/C);
® Moy ¢ pazbéMoM Type 2 MOo3BOJSIIOT

WCTIONb30BaTh OJUH NMCKOBBI HAKO-

nuresib ¢ napajaeabHbiM ATA-uHTEp-

deiicoM.

Heckonbko 60s1bliie OT TUIA BBIOPAHHO-
TO MOJIYJIST 3aBUCSIT BAPUAHTHI TIOAIEPKKU
untepdeiicop PCI, PCI Express u USB.
Taxk, momymnu Type 2 TO3BOJISIIOT UCITONTB30-
BaTh cpasy Bocemb noptoB USB 2.0, mare
muaui PCI Express 3.0 u mapajieabHyo
mmHy PCI Bepcuu 2.3 (33 MI'm). B cBoto
ouepejib, B MoayJisix Type 6 MpUCYTCTBYIOT
nio yetbipe mopta USB 3.0 1 USB 2.0, cemb
muHuit PCI Express 3.0. [Tpu aToM He TToz1-
nepxuBaetcs PCIL. Crout otmeTuTh, 4TO
KOMMYHUKAIIMOHHAST COCTABJISTIONIAST Y MO-
Qysieit 000MX TUTIOB BKITIOYAET B ceOst MH-
tepdeiic Gigabit Ethernet.

[MporpamMmMHast mogmepxkka MPOIyKTOB
cepuii Express-IBE2 u Express-1B Bkitto-
4aeT B ce0sl CIIEYIOIINE MTaKeThl:
® BSP (Board Support Package);
® Windows XP;
® Windows Vista;

® Windows 7;
® Windows Embedded Standard 7;
® Windows 8 (B Ommxaiiiieil mepcriek-

THUBE);
® Linux;

@ OC PB VxWorks kommaauu Wind River.

Ho u 310 eme He Bcé. B utone 2013 rona
COCTOSTTICS OUIIUATBLHBIN PeT3 YeTBEPTO-
ro nmokosieHus rpoteccopos Intel Core, 6a-
3011 TSI KOTOPBIX CTajla MUKPOapXUTEKTypa
o1 KomoBbIM Ha3BaHueM Haswell (Textmpo-
mecc 22 um). Kommannss ADLINK He octa-
JIaCh B CTOPOHE OT ITOTO COOBITHS U (haK-
TUYECKU Cpa3sy e MPeICTaBIIa IBe HOBbIS
cepun momayneit COM Express opm-dak-
Topa basic Ha OCHOBE ITUX ITPOIIECCOPOB —
Express-HL u HL2. [TpumeHeHuMe mporiec-
copoB Intel Core 4eTBEPTOrO MOKOJICHUS
TTO3BOJIMJIO YIIBOUTD MTPOM3BOAUTETLHOCTD
rpadvKu 1Mo CpaBHEHUIO C MPEIbITYIIINM
MMOKOJIEHUEM, a TaKXKe TPOIEMOHCTPUPO-
BaTh CYIIECTBEHHbBIE YIyUlIeHUS B TJIaHE
MPOU3BOANTEILHOCTY U SHEPTOTIOTpedIIe-
HUSI, 9YTO Na€T BO3MOXHOCTh PACIINPUTH
cepy mprUMeHEHMsT COBPEMEHHBIX MO-
ITYJIBHBIX KOMITBIOTEPHBIX CUCTEM.

Cpenu MOIYJBHBIX pelleHul, Tpeia-
raembix kKommanueir ADLINK, oco6oro
BHMMAHUSI 3aCITY>KUBAIOT MOJIENIU U3 CEPUU
nanoX-TC B opm-dakTope mini (puc. 5).

Puc. 5. Moaynb nanoX-TC

Bo Bcex Momersix 3T0i1 cepuu TPUMEHSTIOT-
cs1 45-HaHOMETPOBBIE BCTPAaUBaeMbIe IPO-
ueccopsl Intel Atom cepuit E600 u E600T
(komoBoe HanMeHoBaHue — Tone Screen) ¢
TakTOBOM yactoToii 1o 1,6 I'T' u teruro-
BBIM MaKeToM oT 2,7 10 4,5 Br.

Takke BaXHO 3HATh, 4YTO MOIYJIHU
nanoX-TC BBITTOTHEHBI ¢ PacITMHOBKOM
Type 10 1 B MogudUKaIN I TIPOMBIIII-
JICHHOTO TIPUMEHEHUsI PACCUMTAHBI Ha
SKCIUTyaTallMIO B TUAMa30He TeMIepaTyp
—40...+85°C. IIpumeyaTenbHO, YTO B TI0-
ciemHee BpeMsl Ha PhIHKE BCTPAaUBaeMbIX
KOMITHIOTEPHBIX PEIIEHUI 3aMETHO TTOBBI-
CUJICSI MHTEepeC TTPOU3BOAUTENEH K TIPO-
eccopHoii apxutektype ARM u penie-
HUSIM, CO3IaBaeMbIM Ha e€ ocHoBe. He-
CMOTPST Ha HEOTHO3HAYHOCTh JAHHOTO Ha-
MPaBIeHUS] Pa3BUTHS, CTOUT OTMETUTD,
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YTO OJHUM U3 HEOCTTOPUMBIX TOCTOMHCTB
texHoJioruu ARM sBiisieTcsl CBEpXHU3KOE
sHepromoTpebdiaenune. Hu mist Koro He cex-
peT, YTO B CerMeHTe MOTPEeOUTEIbCKON
SJIEKTPOHUKU (HAKTOp MUHUMUBALIUUN
SHEPronoTpeOIeHNST CYIUTAETCST OMHUM U3
BaxxHelmmx. Ecnu e roBOpuTh O phIHKE
BCTPaMBAEMbIX KOMITBIOTEPHBIX CHCTEM, a
B OCOOEHHOCTH O KOMTIAKTHBIX I MOOWITb-
HBIX TIPUJIOKEHUSIX, 3HAUEHNE dSHEePTroad-
(beXTUBHOCTH HEJTb35 TIEPEOLIEHUTb.
HesaBucnMble sKCTIepTHI OTPACIN CXO-
TISITCST BO MHEHUU O TOM, YTO HAJTMINE OT-
KPBITOTO W OOIICTIPUHSITOTO CTaHaapTa
COM -penieHnit Ha OCHOBE TTPOIYKTOB S0C
(System-on-Chip — cucTteMa Ha KpucTai-
JIe) ¥ TIPOLIeCCOPOB apxXUTeKTypsl ARM s1B-
JISIeTCSI )KU3HEHHO HEOOXOIUMBIM yCIIOBU-
€M TS TaTbHEHUIIIeTO YCTIEITHOTO Pa3BUTHSI
MUPOBOTO PBIHKA BCTPANBAEMBIX KOMITHIO-
TepHBIX cucTeM. B 2T0if cBs13U pa3zpaboTka
HOBOU criennuKaIuy 1moj pabounM Ha-
3BaHneM SMARC (Smart Mobility Archi-
tecture), KOTopast y>ke TOAIep>KNBAETCS Be-
IYIIUMU TIPOU3BOIUTESIMA MOIYTHHBIX
KOMITBIOTEPOB, BBITJISIIUT CBOEBPEMEHHBIM
U BaXXHBbIM 111aroM. BHenpeHue HoBelilei
crielUKAIUY TOJKHO TTPUBECTH K CyIIe-
CTBEHHOMY YKPeTUIeHUIO (hyHIaMeHTa J0-
CTaTOYHO HOBOTO, a 10 CYTU TOJBKO (hop-
MUPYIOIIETOCS] CETMEHTa MUPOBOTO KOM-
MBIOTEPHOTO PHIHKA, a TAKXKe MaKCUMaJb-
HO YE€TKO OTpPENENUTh MEPCTIEKTUBLI €T0
MATbHENTIIETO PacIMpeHs U Pa3BUTHSI.

OCOBEHHOCTU PA3BUTHUSA
cTAHBAPTA SMARC

Havajio akTUBHOTO pa3BUTHsI HOBOTO
crangapra SMARC B HEKOTOPBIX MOMEH-
Tax OTYETIIMBO HATIOMUHACT aHAJIOTUYHBII
nepuon B uctopuu crangapra COM Ex-
press. BMecTe ¢ TeM ecTh U CcyliecTBeHHAst
pasHUIIa, COCTOSIIIAsT B TOM, YTO HbIHEIII-
HsISl IMHAMMUKA pbIHKA BCTPaMBaeMbIX
KOMITBIOTEPHBIX CUCTEM KapAMHATbHO OT-
JIMYaeTcst OT TOW, uTo Obita 10 et Hazaj.

3HAYUTEIbHbIC U3MEHEHUST TPOUCXOIST
HACTOJIbKO PE3KO U OBICTPO, YTO HEOITPAB-
JMAHHO JUTUTEbHBIE TTPOLIEIYPhI COTTaco-
BaHUSI M YTBEPXKIEHUs CTAHIAPTOB, 3a-
TPYAHSIIOIINE CBOCBPEMEHHbIN BHIBOI aK-
TyaJIbHBIX TIPOJYKTOB HA MUPOBOI PHIHOK,

Puc. 6. Mopynb LEC-3517

MPEBPATUINCH B HETIPUEMIIEMbI U TyOu-
TeTbHBIHN (hakTop. COBpeMEeHHBIN PHIHOK
BCTPAMBAEMbIX KOMITHIOTEPHBIX PEIIeHUI
TpeOyeT WCIIOIb30BaHUST YIPOHIEHHBIX
MPaBWI ¥ 3HAYUTEIBHOTO COKPAIIEHUS
CPOKOB CTaHIapPTU3AIINU.

KnioueBble oco6eHHOCTH

craHpapra SMARC

@ HameneHHOCTh co3maBaeMbIX pelieHuit
Ha MUHUMAJIbHOE ITOTPeOIeHNE SHEPTUN.

® AKTHBHasl pa3paboTKa pa3HOOOpa3HBIX

MOOUJBbHBIX PEIIEHU, OCHAIIEHHBIX

MOJIYJISIMA @BTOHOMHOTO TTUTaHMUSI.
©® OTHOCUTETBHO CKPOMHBIE BO3MOXHO-

CTH, CBSI3aHHBIE C peann3alueil Coeam-

Henuit USB u PCI Express.

@ [lonHOoe OTCYTCTBUE MOIEPKKY TEXHO-
norun PEG (PCI Express Graphics).

® OtcyrcTBre momgaepxku mmHb LPC.

® Bo3MoxxHOCTh paboThl ¢ mmHON SPI
(Serial Peripheral Interface).

@ [lonmepxka cOBpeMEeHHBIX MHTepGeri-
coB 1U(MPOBBIX KaMep (B YaCTHOCTH,
CSI — Camera Serial Interface).

® BosMoxHOCTB paboThl ¢ (hJIalI-KapTaMu
SDIO (Secure Digital 1/0).

® HeckonbKko pacHIMpeHHBI CIMHUCOK
TIOAePKUBAEMBIX TUCTUICITHBIX UHTEP-
eiicos.

B pamxkax cneundukanun SMARC 1.0
ompeneieHbl cpady aBa dopm-dakTopa
MOJYJICH — TIOJTHOpa3MepHBIii (82x80 Mm)
1 YKOpodeHHBIN (82x50 mM). B kauecTse
pazbéma TSI TOMKITIOYeHUS K TIaTaM-HO-
cuTeNsiM ObLT BbIOpaH 314-KOHTaKTHBIN
KOHHEKTOP OTKPBITOro craHgapra MXM
(Mobile PCI Express Module) Bepcuu 3.0
(BBICOTA KOHCTPYKTHMBa Bcero 4,3 Mm).
[pu sTOM TpuMeHsieTCsT COOCTBEHHAast
cxeMa Ha3HauYeHMs KOHTAaKTOB, KOTOpast
OTJINYAEeTCSl OT TO¥, YTO OIpenesieHa B
odunmranbHoii cienudukanu MXM 3.0.

Yro KacaeTcst AUCTUIEHBIX UHTEPGhEli-
coB, TO B pamKax craHgapta SMARC pa3z-
pemreHo mpuMmeHeHue LVDS (riyouHa
uBeTa 18 wim 24 6ut), HDMI u Display-
Port (8 Tom unciie eDP). Takke morycTu-
Mo ucnonb3oBanue XKK-nucrees, ocHa-
MEHHBIX TapauteJbHbiM RGB-uHTEp-
deiicom (24 6UT), ¥ TIPUCYTCTBYET MTOJTHO-
eHHas rogaepxka crangapra DSI (Dis-
play Serial Interface).

Ilo MHEHMIO HE3aBUCHMBIX JKCIIEPTOB,
nosiBieHre Hoselimero COM-cTaHmaprta
criesaeT BOBMOXKHBIM CO3IaHNe HU3KOTIPO-
mbHBIX cucteM ARM/RISC 1 SoC, pa6o-
TaIOMIMX Ha 0a3e COBPEMEHHBIX LIEHTPAITb-
HBIX TTPOLIECCOPOB, OTINYAIOIINXCST CBEPX-
HU3KUM TIOTpebieHreM sHepruu. B 1o xe
BpeMSI OICPKKA HOBEMIIIMX MOJIEJIEH, OC-
HoBaHHBIX Ha ARM/RISC, Oyner cyie-

CTBEHHO OTJIMYATHCS OT COTIPOBOXKICHUS
TpagULMOHHBIX IIaTdopm x86. Jlaxe He-
CMOTPSI Ha TO YTO APAUiBEPHI TS TIaThOpM
X86 SIBIISIFOTCSI YHUBEPCATBHBIMU U ITOCTAB-
JISTIOTCST Cpa3y HECKOJILKUMU BEHIOPaMU,
Harpy3ka Ha MOCTaBIIUKOB 000OPYIOBAHUS
ARM/RISC 3HaunTeIHO BO3PACTET. YKe
ceituac Beyle MUPOBBIE TIPON3BOUTENN
BKJIQ/IBIBAIOT 3HAYUTETHHBIE CPEJICTBA B CO3-
JaHue HOBOU MH(MPACTPYKTYPHI, KOTOpast
Oyner crocobHa 0bOecrneuuTb pa3paboTKy
NpaiiBepoB, a TAKKe IMOJHOIEHHYIO TOMI-
JEPXKKY Pa3IMIHBIX HACTPOEK U TIPUIIOKE-
HUI, HamlpaBJeHHBIX Ha perneHuss ARM/
RISC, u xe Topko st COM-monyineit, Ho
W JI7TS1 BCEX CYIIECTBYIOIINX U TUTAHUPYEMBIX
TPOIYKTOBBIX InHEeK. OYeBUIHO, UTO MPU-
HaTHe HoBeliirero cranmapra SMARC ripu-
BEET K MaCCOBOMY POCTY U TIPOTPECCY BCEX
TEXHOJIOTHIA U PENIeHUI, KOTOPbIE TaK WA
nHave cBsi3aHbl ¢ ARM/RISC.

OnTuManbHOE COOTHOIIEHHWE <«IleHa—
TPOU3BOAUTETHHOCTE» TIO3BOJIUT BEAYILIUM
MUPOBBIM ITPOU3BOUTEIISIM 000PYIOBAHUS
ARM/RISC mnpemtoXuTsb MmoTpeOUTeIsIM
COBpPEeMEHHbIE MO TbHBIE PELIEHMSI TIO Tie-
ne Huxe $100. [To cioBaM 3KCIEPTOB, B
paMKax peIHKa BCTPAaNBAEMBIX KOMITBIOTED-
HBIX CUCTEM 3TOT YPOBEHb II€H OKUAATICS
YK€ HEeCKOJIbKO JIET, HO C YIETOM TTOBCe-
MECTHOT'O MCITOJIb30BaHUs TiaTdopm x86
OH OBLT IPOCTO HEMOCTVIKUM.

Hoseiiiuii MOayJbHBI KOMITBIOTED
ADLINK (momenp LEC-3517) Oynmer
BKJIIOYATh B cebs1 (puc. 6):
©® OHOSINEPHBIN IEHTPATBHBIN Tpoliec-

cop TI Sitara Cortex-AS8, obramaronmit

TaKTOBOI1 yacToToit 10 600 MIi;

@ TIOJTHOLIEHHYIO ITOIep:kKy 3D-rpacduku;
@ BO3MOXHOCTb pabOTHI C BUIeOMaTepra-

Jlamu (popmara Beicokoit uétkoctrl (HD);
©® BO3MOXHOCTb ITOAKITIOYEHUST CPa3y IBYX

HEe3aBUCUMBIX TUCIUIEEB Yepe3 rmapai-

senbHbliA 18/24-paspsanusii LCD-nuH-

Tepdeiic unm 18/24-pa3psigHbie OMHOKa-

HanbHbIe MHTepdeiicet LVDS u HDMI.

KnioueBbie oco6eHHOCTH

U NpeMMyLLEeCcTBA MOAYJIbHOIO

komnbiotepa ADLINK LEC-3517

@ Bricokast mpon3BOANTETHHOCTb.

o [llupokuit crmexTp MOTEeHIUATBHBIX
TMIPUMEHEHUN.

® MuHuaTIoOpHast KOHCTPYKITHSI.

® [apaHTusa HanéxHol U 3P HEKTUBHOMI
paboThl B pacIIMPeHHOM QUara3oHe
temmneparyp —40...+85°C.

@ Huskoe TeruioBbieneHNE.

@ B03MOXHOCTH MCITOIB30BAaHUS B paM-
KaX CO3/IaHUsI MaJIOTa0apUTHBIX U 6e3-
BEHTWJISTOPHBIX TPUIOXEHUN B XKE-
CTKUX YCIIOBUSIX 9KCILTyaTaIINH.
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o [lonnepxka oOMEepalMOHHBIX CUCTEM
Android, Linux, Windows Embedded
Compact 7.

©® B0o3MOXHOCTB MCITOTB30BaHUS OTepa-
LIMOHHBIX CUICTEM PEAIbHOTO BPEMEHU.
CTOUT OTMETUTD, UTO B CBOEM PHIHOU-

HOM CeTMEHTE pPelIeHNsI, COOTBETCTBYIO-

mue crangapty SMARC, mpakTUuecKu He

nepecekatorces ¢ TexHonorueir COM Ex-
press — pa3Be uTo ¢ MPOAyKTaMu B (hopM-
dakTope COM Express mini Ha OCHOBe
npoueccopoB Intel Atom. Bmecre ¢ TeM

HeJb3s He 3aMEeTUTh COJMKEHUST TIPOIIec-

COpPHBIX apxuTekTyp Atom u ARM, 4yto

TIPUBEJIO K CYIIECTBEHHOMY 00OCTPEHUIO

KOHKYPEHIIMM MEeXIy HUMH B CEeTMEHTE

YJIBTPaKOMIIAKTHBIX PeleHni, 001aaato-

X CBEPXHU3KUM DHEPTOTIOTPEOICHUEM.
[To MHEHMIO KCIIEPTOB, OCTPOTA MaH-

HOTO TIPOTMBOOOPCTBA B OJIVDKAliIIee Bpe-

MsI OyIeT TOJTbKO HapacTaTh, YTO TIOATBEP-

JKJIaeTcs, B YaCTHOCTH, TTIAHAMM KOPITOpa-

mvu Intel mo pa3paboTKe HOBBIX TTOKOJIE-

Huit mporuieccopoB Atom (Merrifield), B ko-

TOPBIX ymop Oynet caenad Ha SoC-pere-

HUS ¢ BHEpronoTpedaeHueM okoJjio 1 Br.
He ucxmmoueHo, 4To CITycTsI HEKOTOpOe

BpEMsT HA MUPOBOM PBIHKE OCTAHETCSI TOJTb-

KO OJIVH W3 HBIHETITHUX Ty3JISTHTOB. Pa3Bu-

THE OTKPBITHIX MEXIYHAPOIHBIX CTaHAAP-

TOB Ta€T MPOTUBOOOPCTBYIOIINM CTOPOHAM
BO3MOXHOCTb pPeaqnu30BaTh CTPATETUH,
CBSI3aHHBIE ¢ HOPMUPOBAHUEM U PACIIIHPE-
HHEM TJI00ATBbHBIX PKOCHUCTEM TTOMIePXK-
KU MOJYJIbHBIX KOMITBIOTEPHBIX PEIIeHMi
B HauboJiee TEePCIIEKTUBHBIX PHIHOYHBIX
HUIIIAX.

BMECTO 3AKJIIOYEHUSA
IMo MHEeHUMIO HE3aBUCUMBIX IKCTIEPTOB,

HBIHETITHSIST PRIHOYHAS YCTIEIITHOCTh ¥ BOC-

TpeOOBAaHHOCTb MOIYTHHBIX KOMITBIOTEP-

HBIX pellleHUi, a TaKKe OTIUIHBIE Tep-

CIIEKTUBHI NATLHEUIIIETO PAa3BUTHST JTAHHO-

rO CerMeHTa OOBSICHSIOTCS] HECKOTbKUMU

BECOMBIMHU (haKTOpaMu:

©® BO3MOXXHOCTB PETyJISIPHOTO YBETUIEHUSI
JOCTYITHOW BBIYMCITUTEIHBHON MOIITHO-
CTU ¥ TIPOU3BOAUTEIILHOCTHU B 3aBUCH-
MOCTH OT TIOTPeOHOCTEl 3aKa3InKa;

® TTOCTOSTHHOE pPAacCIIUpeHNe TOAIePKU-
BaeMBIX TIOCTIEIOBATEIHHBIX IIM(MPOBBIX
uHTepdEecoB;

® CTpeMJIeHHE BEeIylINX MUPOBBIX TPO-
WU3BOANTENEN K CHIKEHUIO YHEPTOTIO-
TpeOIeHUST BCEX CO3MaBaeMBbIX TIPOTYK-
TOB U PEILICHUIA;

® TIPUHIUTINAJIBHBIA 0TKa3 OT TpUMe-
HEHUs ONHOSIIEPHBIX IMPOIECCOPOB B
TIOJTb3Y MHOTOSIIEPHBIX PEIIIeHMUIA;

©® BO3MOXHOCTb 3HAUUTEJIbHOTO PaCIlU-
peHus MOCTAaBOK HAa MUPOBOW PBIHOK
BOCTPEOOBAHHOM Y KOHKYPEHTOCIIOCO0-
HOU MPOAYKIIUU U MOAIEPXKKU BCTPaAU-
BaeMbIX pelleHUIT Ha 6a3e COBpeMEH-
HBIX MOZIYJIbHBIX KOMITBIOTEPOB;

©® OLIYTUMOE CHUXEHHUE WHBECTUIIMOH-
HBIX 3aTpaT 6e3 motepu 3 HEeKTUBHOCTI
1 00BbEMA MPOU3BOJICTBA;

©® BO3MOXHOCTb CO3/IaHUSl IEPCOHATU3U-
POBaHHBIX U BBICOKO3(M(MEKTUBHBIX pe-
IIECHUIA;

@ o0ecrieyeHre MOJHOLUEHHOM MoAIepxk-
KU BBICOKOCKOPOCTHBIX MHTepGeiicoB
BBOAa-BbIBOIA. @
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