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BCTPAUBAEMDIE MPOMDILWWJIEHHDIE
KOMIMbIOTEPbI FASTWEL:
HALEXKHDLIE PELUEHINA

ONA IWNPOKOTO KPYTA 3ALAY

| A.MepBegpeB

KomnaHunsa Fastwel 6bina ocHoBaHa B 1992 roay poCcCMNCKUMMN
WH)XEHEepaMun, UMeLWwmnMm 601bLLON ONbIT B 06/1aCTN CO34aHMSA
BbIYNC/INTENbHOW TEXHUKWN A1 OTBETCTBEHHbIX NpUMeHeHUn. CerogHs
Fastwel cneumanmnsmpyeTcs Ha NpOeKTUPOBAHUN N MPOU3BOACTBE
BbICOKOTEXHOJIOrMyHoro obopynosaHusa ansa ACY T, BCTpaneBaeMbix

M 60PTOBbLIX CUCTEM, B YHACTHOCTU, NPOLLECCOPHbIX MOAYEN, NaaT
paclwMpeHuns U NporpaMmMmnpyemMbiX 10rmMyecKnx KOHTPO/1epoB.
O6opypoBaHume Fastwel, npegHasHayeHHoe Ang paboTbl B XXECTKUX
YCI0BUSIX 3KCNyaTaunm, COOTBETCTBYET MeXAYHAPOAHbIM
CcTaHgapTam g8 BCTpanBaeMomn TexXHUKM, Bkatovas CompactPCl, VME,
PC/104, StackPC, MicroPC, COM-Express 1 gp. OgHO 13 K/TIH0O4eBbIX
HanpaBAeHWNN AeATeIbHOCTU KOMMaHUKM — pa3paboTka U Npon3BOACTBO
BCTpavBaeMbIX MPOMbILLJIEHHbIX KOMMbIOTEPOB A5 LUIMPOKOro cnekTpa
NPUNOXKEHUWN: OT TPAHCMOPTHbLIX CUCTEM [0 AaBMALMOHHO-KOCMUYECKOWN
TeXHUKN. PACCMOTPUM OCHOBHbIE TUMbl BCTPAUBaeMbIX MPOMbILLIEHHbIX
KOMMNbIOTEPOB HA NpUMepe u3genumn komnaHum Fastwel.

0L BCTpPaMBaeMOW CUCTEMOM  OBbLIYHO

noHMMaeTcs crneunmanmsmpoBaHHas MUKPO-

npoLeccopHas cuctema ynpasJieHus, npea-

HasHayeHHas Ans paboTbl B COCTaBe Apyrou

CUCTEeMbl, KaK MpaBwWio, MoA ynpaBieHWEM
BCTPanMBaeMoOro nporpamMmHoro obecneveHus. VIHbIMK
CNnoBaMu, Takas cMcTema cosfaeTcs Ha 6ase BCTPOEHHOro
npoueccopHoro moayns. OAUH 13 NpUMepoB MOA06HbIX
cncTteM — BCTpanBaeMble NMpOMbILLIEHHDbIE KOMMbIOTEPDI,
0 KOTOPbIX MONAET peyb B CTaTbe.

MocKoNbKy BCTpanBaeMble NPpOoLeCCOPHbIE MOAYIN, KaK
npasuo, NpegHa3HayeHbl 4158 YCTaHOBKW BHYTpU bonee
CNOXHOrO YCTPOMCTBA, 3a4aCTy PACCYUTAHHOMO Ha 3KC
nayatauuo B CNOXHbLIX YCNOBUSIX, KKOYEBbIMU Tpebo-
BaHMSIMU K HUM SBASILOTCS: HU3KOE 3HepronoTpebieHume,
Masble pa3Mmepbl, CTOMKOCTb K MEXaHUYECKUM U KAUMATK-
YeCKMM BO34eNCTBMAM. MNpoLeccopHble MOAYAM MPOMbILL-
JIEHHOT 0 HAa3HaYeHMs 06bIYHO N3FrOTaBAMBAIOT B CTAHAAPT-
Hbix dopmMm-dpakTopax: VME, VPX, CompactPCl, MicroTCA,
AdvancedTCA, MicroPC, EPIC, EBX, PC/104, StackPC, COM-
Express, ETX, SMARC, QSeven v gp.

B cocTaB NpoueccopHOro MoAayns BKAKOYAOTCS Heob-
XOAMMble KOMMOHEHTbI, obecneymBatolme Tpebyemyto
OYHKLUNOHANBLHOCTL. B MUHWUMaNbHbIM HAbop KOMMO-
HEHTOB BXOASAT MCMOAHAWMI npoueccop, O3Y, Habop
CUCTEMHOM NOFUKM, NOC/Ie[0BATENbHbIE MOPThI (HaNpuMep,
RS232, USB), cTaHAapTHble WWHbI pacluMpeHns, MHTepdeic
NOAK0YEeHUS AMCcKoBOM nogcuctemMsl (SATA) M He MeHee
ofHOro nopta Ethernet. B KayecTBe BO3MOXHOro pac-
WwnpeHns GyHKLMOHANLHOrO Habopa MOXHO paccma-
TpMBaTb BCTPOEHHYIO ANCKOBYIO MOACUCTEMY, CNOT AN1S
kapT namaTtu (CompactFlash, SD, MicroSD wu ap.), rpa-
dunyeckyo NoACUCTEMY, NPOMbILWAEHHbIE UHTepdench
(Hanpumep, usonupoBaHHble CAN, RS422/485 w ap.),
Heckonbko Ethernet-nmopToB, wuHy PCI-Express, aHasno-
roeble 1 LMdpoBbIe NOPTbI BBOAA/BLIBOAA. Kak mpaBuno,
BCE€ KOMMOHEHTDLI HanasiHbl Ha MaaTy, HO MHOTAA MOryT
NCMNO/b30BaTLCSA MOAYAM pacumpeHunsa ans O3Y (Hanpwu-
mep, SO-DIMM). MpuMepbl NPOLECCOPHbLIX MOAYIeN Ana
NPpUMEHEHNS B MPOMbILLJIEHHOCTU WM HA TpaHcnopTe —
ofiHOMNaTHbIE KOMMbioTepbl (PUC.1) AN KOMMbLIOTEPHbIE
moaynm (puc.2).
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Puc.1. ONHOIUIATHBIN KOMITBIOTEP C MOZYJISIMHU PaclIHpe-
Hus popmarta StackPC

BcTpanBaemble MPOMbILIAIEHHbIE KOMMbOTEPLI — 3TO
roTOBble BbICOKOMPOM3BOANTE/IbHbIE pELIeHNS Hagex-
HOWM KOHCTPYKUMMK, OTBeYatoLme TpeboBaHNAM KOHKPET-
HOrO Knacca nblfie- U BAAro3alneHHOCTU U BbiNo-
HAIOLNE WMPOKMI CNEeKTP 3a4ay B C/IOXKHbIX YC/TOBUAX
3KcnayaTaumn. bnarogaps OTCYTCTBUIO BEHTUAATOPOB
NPOMbILLJIEHHbIE KOMMbIOTEPbI MO3BONSIOT CTPOUTL OTKA-
30YCTOMYMBbIE CUCTEMbI, MpeaoCcTaBaaoWme rmbkme Bo3-
MOXHOCTU pacIMPEHNS U U3IMEHEHUA KOHOUTypaumin.
OHU NoAAePXKXMBAIOT HE TONbKO OMepaLNOHHbIE CUCTEMbI
(OQ) obulero HasHauyeHMs, Ho U OC peasibHOro BpeMeHM!
(OCPB). 2T\ KOMMbOTEPbI HAXOAAT LWIMPOKOE MpUMEHe-
HMe B MPOMbILIJIEHHOM MPOW3BOACTBE, MeAULUNHe, Top-
roBJie, XeJsie3HOAOPOXHOM TpaHCMopTe, CyAOCTPOEHMUN,
aBMALMKM U OPYrMX OTBETCTBEHHbLIX MPUAOXKEHUAX, Tpe-
BYIOLWMX HAAEXKHOTO GYHKLMOHNUPOBAHMSA B XXECTKNX YCN0-
BMSAX IKCMyaTaLmnm.

BcTpanBaemMble MPOMbILLIEHHbIE KOMMbLIOTEPbI YCI0BHO
MOXXHO pa3fefinTb Ha ABe OCHOBHbIE KATErOpUW: NaHe b-
Hble W 3awuuieHHble. OTAMYNTEeNbHAS OCOBEHHOCTb
naHebHbIX KoMMbloTepos (panel PC) — Hannumne cpeacTs
BM3yanuM3aLmm n nopToB BBOAA/BbIBOAA. 10 CyTH, 3TO NO-
HOLEHHbIN MepCoHaNbHbIN KOMMbOTEP, peasn30BaHHbIN
B BMAe MOHobnoka. Hambonee 4acTo NaHesbHblE KOM-
NblOTEPbl OCHALLAKTCSA CEHCOPHbLIM 3KPAHOM, @ Ha AuLe-
BOW NaHeNun npeacTaB/eHbl TONIbKO CaMble HeE0BXoaANMbIe
®OYHKUMOHAIbHbIe MHCTPYMEHTLI YIpaBieHus.

CpeacTsa BM3yanmsaumnm 1 BBOAA/BbIBOAA NO3BONAIOT
MCMONb30BaTh MaHe/ibHble KOMMbIOTEPLl 415 CO34aHMUS
YyesoBEKO-MalLUMHHOrO MWHTepderca (human-machine
interface — HMI). OTcloaa M OCHOBHble 06/1aCTU UX MpU-
MEHEeHMS — TepMUHabl AW NYNIbTbl ONepaTopa 418 ynpas-
JIEHMA U KOHTPO/IS B CUCTEMAX aBTOMATM3aLUMMN TEXHOSO-
ruyeckmmu npoueccamu (ACY TI), TpaHCNOPTHbLIX Cpea-
cTBax (aBTOMOBMUbHbLIX, >KENe3HOAOPOXKHbLIX, CYAO0BbIX,
aBUALMOHHbIX), MEAMLIMHE, TOProBe 1 chepe 06CNyXnBa-
HMS. B 3aBUCMMOCTM OT YCNOBUIW NPUMEHEHUS NAHENbHbIE

Puc.2. KoMIpOTepHbINM Moayab opmata COM-Express

KOMMbIOTEPLI MOTYT MMETb 3alMLWEeHHOe UCMOJIHEeHWe
NLeBOM naHenu, Mbo BCero kopmyca WanM He MMeTb
3aLUNTDBI.

MprMepoM MPOMbILLIEHHOI O NaHe/IbHOr0 KOMMboTepa
MOXET CAYXXNTb 6BOPTOBOM MHTErPUPOBAHHbIV MYNLT UHAN-
Kauum n ynpasneHns BM301-02 oT komnaHum Fastwel
(pu1c.3), npeaHa3HaYeHHbIA 419 UCMONb30BAHMA HA TPAHC-
nopTe M B MPOMbILWIEHHOCTM B YCIOBMSIX HEGNAronpmsT-
HbIX MeXaHNYeCKUX U 31eKTPOMArHUTHbLIX BO34ENCTBUN
B LUMPOKOM AMana3oHe TeMnepaTyp OKpy>KaroLen cpeabl
(=50...60°C). KomnbtoTep MMeeT 10,4-410MMOBbI AMCMen
C paspeuweHnem 800x600 Toyek. lMbinesnaro3awmTHoe
ncrnosnHeHe BM301 He HUXKe ypoBHS |P54 no BCen NoBepX-
HOCTUK Kopnyca. MNuTaHne KoMMNbloTepa obecrneyvmBaeTcs
OT BOpPTOBOWM CETU HanpsHkeHuem 27+6 B NOCTOSAHHOrO
Toka. KOHCTpyKUMen nsgenms npeaycMoTpeHa BO3MOXK-
HOCTb YCTAHOBKM MoAynen paclwmpenuns ¢opmarta PC/104.
KomnbtoTep BM301-02 o6ecnedmBaeT BbIBOA rpadpryeckom
1 3BYKOBOU MHOOPMALIUN, UCMTONHEHME aITOPUTMOB yNpaBs-
JIeHUA U ANAarHOCTUKM, a TakxKe 06paboTky nHdopmaumu,
BBEAEHHOW ONepaTopoM C K1aBUaTypbl.

3alnLeHHble BCTpanBaemMble KOMMbIOTEPbI, B OTNYME
OT MaHesibHbIX, He UMEeIOT BCTPOEHHOro Aucnaes u Kaa-
BMATYPbl. 3aMLLEHHbI KOMMALIOTEP — 3TO, KaK NpaBunno,

Puc.3.
HHTerpupoBaH-
HBIH I1yJIBT
VHIUKALUH

Y yIpaBlIeHUs
BM301-02
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3aKJ/IOYEHHbLIM B KOPMYC HAabop MPOMbILWJIEHHbIX MOAY-
Nlen, COeAMHEHHbIX Mexay co60M B COOTBETCTBMN C TEM
WAW WHbIM CcTaHgapToM. Ob6beanHeHMe MoAynen BO3-
MOXHO [ABYMSI CNOCOBaMMU: MarmcTpanbHO-MOAYAbHbLIM
MW CTEKOBbIM.

[N noCTpoeHna MarncTpanbHO-MOAY1bHOW CUCTEMDI
NPUMEHSIIOTCA CNOTOBble OAHOMN/ATHbIE KOMMbLIOTEPbI,
KOTOpble YCTaHABAMBAKOTCA B LWACCU C MACCMBHOM 0bbe-
OVHUTENbHOM NnaTor (kpocc-nnaTom). NMpumepaMmm Takmnx
cMcTeM MOTYT CNYXXUTb Hanbonee pacnpoCTPaHEHHble
cucteMbl dopmatos CompactPCl, VME, AdvancedTCA,
MicroPC. B 3TUX cuctemMax MCnofb3yoTca 3alMUeHHbIe
waccn. NpumeHeHe Moaynen ¢ KOHAYKTUBHLIM Tenao-
OTBOAOM Ha KOpMyC MO3BOJISET 0TKa3aTbCs OT BO34yLU-
HbIX GUNLTPOB U CUCTEM BEHTUASLUM HENOCPEACTBEHHO
B LLIACCU U, KaK CnefcTene, HeobxoamMOoCTH CO34aBaTh BHY-
TPpW Waccu n3bbITOYHOE AaBAEHWE A8 3aWMTbl OT NbiAn —
BCE 3TO CYLLECTBEHHO CHMXaeT TpeboBaHNA K 06CayXKN-
BAHMIO CUCTEM, MOBbLIWAET UX PECYPC N HAAEXHOCTb.

B CTEKOBbLIX CUCTEMAX HET 06bEeANHUTENLHOM NNAATDI,
a CoefMHSATCAS MOAYIN C MOMOLLbLIO CTEKOBbIX pa3be-
MOB, Ha KOTOpble BbiBeAeHa 0b6beAVHUTeIbHAA LWKHA.
K CTeKOBbIM CMCTEMAM OTHOCATCA Npexe BCero Moay/nu,
cooTBeTCTBYOWMe crneymndbdukauymam PC/104, PC/104Plus,
PCI104, PCI/104Express, StackPC, EPIC, EBX, 3,5". CTekoBble
CUCTEMbl YCTAHABMBAKOT B KOPMyC BeCbMa OrpaHuyeH-
HOro pasmepa. J/InLeBon NaHebio Kopnyca SiBASeTCs o4Ha
N3 ero CTOpPOH, Ha KOTOPYIO BbiBEAEHbI MHTEPPENCHbIE
pa3bembl.

MprMepamu 3alMLLEHHBIX KOMMbIOTEPOB Ha 6a3e Moay-
nen PC/104 MOryT CAy>XUTb BCTPamMBaeMble KOMMbOTEpPbI
cepum MK oT Fastwel. B gaHHOM pelieHnn gns 3awmTbl
CTeKa MCNOoNb3yeTCs UebHbIM KOPAYC, PAacCYUTAHHLIN
Ha onpenesieHHOE KOJIMYeCTBO CTEKOBBLIX Moaynen. OTBoA
Tenna obecnevymsaeTtcs Yepes 60KOBble CTEHKM KOPNyCa,
a Ha INLEBYIO NaHeNb BbiBeAeHbl HEOBXOAMMbIE UHTEP-
dencobl. Takag KOHCTPYKLMS C KOMMAKTHbIM pacnoaoxe-
HMEeM MHTepdEeNCHbIX pa3beMOoB NO3BOASET YCTAHABAMBATL
KOpMyC B HMLWY 6e3 4oCTyna K ero 3agHen v 60KOBbLIM CTeH-
Kam. 3aLLnTa OT Nbl/IM /v Bnarm obecneymBaeTcs 3a cHeT
NPUMEHEHNS repMeTU3NPOBAHHbLIX MHTEPDENCHbIX pa3be-
MOB. O4HO U3 LOCTOUHCTB TaKNUX CUCTEM — BO3MOXHOCTb UX

Puc.4.
MogynbHBIH
KOMIIBIOTE] JJIs1
ACY TII MK306

GYHKLNOHANbHOro paclumpeHus. B gaHHOM CJiydae B CTeK
MOXHO yCTaHaBAMBaTb t0Hble MOAYAN PACLUMPEHUS COOT-
BeTCTBYOWero popm-pakTopa, B TOM 4MCae CaMoCTos-
TeNnbHO pa3paboTaHHble 3aKa3ynKoM Cneunanm3vpoBaH-
Hble Moaynu. MoTpebyeTca nnwb 40paboTKa OA4HOM AeTann
KOpMyca — IMLEBOMN NaHeNn.

MpumMep M3 3TOW Cepun — MOAY/IbHLIA KOMMbLIOTEP
MK306 (puc.4), npefHa3Ha4YeHHbIN A8 NUCNOJIb30BaHMA
B ACY TIM. Mbine- n BnarosawmnTta KOMnboTepa obecneym-
BaOTCS BHELUHMMMW KOHCTPYKTUBHbIMW peLlueHnamu. MK306
MO>XHO MCM0/b30BaThb TakXXe B Ka4ecTBe 1abopaTtopHOro
06opynoBaHus ans pas3paboTkm MO 1 NpoTOTUMNOB CUCTEM
Ha 6ase moayns koHTposanepa CPC306.

KoTanumtenbHbIM 0CO6eHHOCTAM KoMMbioTepa Fastwel
MK306 oTHOCATCS pa3BUTble KOMMYHWUKALMOHHbLIE BO3-
MoxkHocTn (2x Ethernet 10/100, 2xRS232, 2xRS422/485),
HaM4ymMe aHaJIoroBOro M AWCKPETHOro BBOAA/BbIBOAA.
MoAafep>KnBatoTCs BOCEMb KaHaI0B N30/IMPOBAHHOIO aHa-
JIOrOBOro BBOAA, ABa KaHana U30/IMPOBAHHOIO aHaoro-
BOrO BbIBOAA U 3 %24 TIMHUN AUCKPETHOIO BBOAA/BLIBOAA,
coBMecTUMble ¢ moaynsamMmu UNIO96-5. B MK306 He npeg-
YCMOTPEHO MPUHYANTENbHOE OXNaXKAeHWe, HeT ABUXY-
LLMXCS YacTen.

Hanunume B cocTtaBe u3Jenus UHTENNEeKTyaNbHOro
UCTOYHUKA nuTaHms PS351 paet psg LONOSHUTENbHbIX
BO3MOXHOCTEN A5l er0 NCNONb30BAHNS B YCA0BUSX AN-
TeNbHOM HeOBCNY>XKMBAEMOW IKCAAYyATaALNM UAN NUTAHUS
OT NPUPOLAHBLIX UCTOYHMKOB 3HEPrum (CONTHEYHON 1 BETPO-
BOW), B TOM YUCNE;

e BKJIIOYEHME/OTKJIKOYEHME MO KaJIeHAApHOMY pacnumca-

HUWIO, MO BHELUHUM COBLITUAM N T.4.;

* MCNO/b30BaHMe CTOPOXEBOro TamMepa A8 oTKYe-

HUA/BKIOYEHNS NUTAHMS KOMMNbIOTEPa;

e BeJeHue KypHana CUCTeMHbIX COBbITUY;
* MOAAEp>KKA pe3epBHOro KaHana NUTaHuS.

KomnbloTep MK307 (puc.5) npeactaenseT cobon 6a3o-
BYt0 N1aTPOpMy 415 CO3LAHUS BLIHUCNTENbHBIX U YNPaB-
NAOLWNX CUCTEM, IKCNAYATUPYEMbIX B HEHNArONPUSTHBLIX
YCNOBUAX OKPY>KAKOLLLEeN cpefbl. KoMMbroTep paccimTaH ans
NCNONb30BAHNS B MOBUJIbHBLIX M TPAHCAOPTHBIX CUCTEMAX.
JoCTyn K pasbeMam CO CTOPOHbLI INLEBOM NAHeN U Hann4ume

Puc.5.
MonynbHBIA
KOMIIBIOTE] JJ15
TPaHCIOPTHAIX
NIpUMeHeHUN
MK307
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Puc.6. MoIoy/IbHBIN KOMIIBIOTEP [JIS CIIel[MaTbHBIX IPUMe-
HeHU MK308

MOHTaXKHOW M1aTdOopMbl AN18 BLICTPOM YCTAHOBKM NO3BO-
JIAIOT BCTPamMBaTb KOMMbIOTED B INTyXMe HULIN.

MK307 peann3oBaH Ha base moaynen ¢opmarta PC/104,
PC/104-Plus, pasmMeLLeHHbIX B KOPMyCe CO CTeNeHbIO 3aLLMThI
IPG5. KOHCTPYKTMB NMO3BOMSET yCTaHaBAMBaTbL A0 NATW
MOZy/ien pacwmpenus. g BbiBOAA CMIHANOB OT MOAy-
Nlen pacluMpeHnst Ha NNLEBOM NaHenmn npeaycMoTpeHbl
yeTblpe 18-KOHTaKTHbIX pasdbema.

KomnbtoTep MK308 (p1c.6) npegHa3Ha4veH a5 UCMob-
30BaHMa B MHGOPMALMOHHO-YMPaBASIOWNX CUCTEMAX Crie-
LMann3npoBaHHbIX TPAHCMOPTHbLIX CPEACTB, B YAaCTHOCTH,
Ha ryceHn4yHom xofy. MK308 mocTpoeH Ha 6ase AByxbsaep-
Horo npoueccopa Intel Atom D510, Npon3BOAMTENIbHOCTb
KOTOPOro o6ecneynBaeT pelleHme CI0OXKHbLIX BbIYUCIUTENb-
HbIX N KapTorpapuyeckmx 3agady. Hanmume BnaeonHTep-
dencos VGA n LVDS no3BoAsieT NpUMEHSTb KOMMbIOTEP
COBMECTHO C LUMPOKMM NepeyHeM 3aLMLLLEeHHbIX AUCTIeeB
M oTobpaxkaTb BUAEONHPOPMALUIO C BLICOKOM CTEMEHbLIO
petanumsauumn. Ang xpaHeHus KapTorpapmyeckmx AaHHbIX
npeaycMoTpeHa BO3MOXHOCTb YCTAaHOBKM TBEpAOTe/IbHOro
Hakonutens CompactFlash. OpmneHTauus TpaHCNOPTHOro
CpeAcTBa Ha MecTHOCTM MK308 obecneumBaeTcs nocpea-
cTBoM Moayns GPS/GLONASS.

KomnbloTep nerko BCTpamBaeTcs B 60pToByO MHDOP-
MaLMOHHO-YMPaBASOLWYI0 CMCTEMY Baarofaps Hannyuunto
AByX KaHanos Gigabit Ethernet. ng KoHTponsa nepude-
PUMHBLIX yCTPOMCTB, TAKMX KaK 4ATUYNKMN COCTOSIHUS 06opy-
[OBaHus 1 Npubopbl cncTem 6e30nacHoOCTH, NpegHasHa-
YyeHbl MHTepdencol RS-232/485/422 w CAN. Ans nogknto-
yeHns PG-coBMeCcTUMOW nepudepmnm MerTCs TpM NopTa
USB 2.0, a AN19 yAaNeHHOro 06MeHa AaHHbIMU — MOAYN
GSM/GPRS 1 Wi-Fi. MoaynbHas KOHCTpykLms MK308 noa-
[epXnBaeT yCTAaHOBKY A0 CeMW MOAynen paclumpeHus
PC/104+. CTeneHb 3aLMTbl KOpAyCa KOMMAbKOTEPA COOTBET-
CTBYyeT ypoBHIO IPG5.

3awmieHHble KomnboTepbl MK306, MK307 n MK308
paboTaloT OT CeTM MOCTOSSHHOIO TOKa C Hanps>XXeHnem

Puc.7. Moy TbHBIF KOMITBIOTEP C MOAIEPKKOI MOAYIeH
Fastwel I/O

nuTaHms 10...36 B B AnanasoHe paboymx Temnepatyp o1 —40
0070°C 1 yCTONYNBDLI K BO3AENCTBMUIO OAVMHOYHbLIX Y4APOB
£0100g v Bubpaumnm fo 5g.

CTonTt 06paTnTh BHMMAHME M HA ApYyrMe peLleHus
oT Fastwel ¢ 6onee HM3KUM YPOBHEM 3aLLUTbl — KOMMMbIO-
Tepbl MK150 n MK905, KOoTOpble r1aBHbIM 06pa3oM pac-
CYMTaHbI Ha pbIHOK ACY TT1. Hanpumep, koMnbtotep MK150
npeAHa3HavyeH a4as peleHns 3agaq, TpebyoLwmx cpeaHero
YPOBHS MPOU3BOAUTENIBHOCTU, B CUCTEMAX YNPABIEHUSA UK
BMAeoHabmoaeHns (puc.7). MK150 MoxeT 6bITb yCTaHOB/EH
Kak Ha DIN-perky, Tak 1 Ha naHenb. MK150 o6ecneynBaeT
BO3MOXXHOCTb HENoCpeACTBEHHOro MOAK/IOYEeHUS MOAY-
nen Beoga/sbiBoaa Fastwel I/O. Cpeam 0cobeHHOCTEN KOM-
nbloTepa — HaAnYmMe KaHa 0B AMCKPETHOrO BBOAA/BLIBOAA,
3HeproHe3aBUCMMON NaAMSATU N YeTbipex BXOA0B ANs NOA-
KAYEeHNS aHanoroebix Bugeokamep PAL/SECAM/NTSC.

bnarofapsi BbICOKOMY HAy4YHO-TEXHUYECKOMY MOTeH-
umany Fastwel MocTosiHHO COBEpLUEHCTBYET CBOM pas-
paboTKM M pacwmMpsieT CNekTp BbIMYyCKAEMbIX U3LeNUNn.
Mpon3BOACTBEHHbIE BOSMOXHOCTM KOMMAHWUM NO3BOSIAIOT
Co34aBaTb BbICOKOKAYeCTBEHHYIO MPOAYKLUMIO, COOTBET-
CTBYIOLLYIO MMPOBbLIM CTaHAapTaMm. Fastwel sBngeTcs vne-
HOM aBTOPUTETHbIX MEXAYHAPOAHbLIX OTPAC/IEBbIX KOH-
COpUMYMOB, Takux Kak accoumaunm PC/104, VITA, PCI-SIG,
KOHCOPLMYM NpOU3BOAUTENEN KOMMBLIOTEPHbLIX MOAYNEN
OTKPbLITOro cTaHgapra XTX, accoumauns pa3paboTymkos
NPOMbILLNEHHbIX pelleHnin Ha 6ase NnpoTokonos CAN, acco-
umaumsa PICMG v opranmsauyms OPC Foundation.
3almLLeHHbIe KOMMNbITepbl KOMNaHUK Fastwel —nonHo-
CTbO POCCUNCKME Pa3paboTKN, OPUEHTUPOBAHHbLIE B Mep-
BYIO Ovepe/b Ha OTeYeCTBEHHbIX NOTpebutenen. M3genus
Fastwel, MakcMManbHO yuYnTbiBaloLWMe TpeboBaHNs poc-
CUMCKMX 3aKa34MKOB, MPOMU3BOAATCA B POCCUM M NO3BO-
NS0T 3aMEHUTb UMMOPTHY NPOAYKLMIO BO MHOIMX BbICO-
KOTEXHONOMMYHbIX OTPAC/ISIX MPOMbILLJIEHHOCTH. {
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