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Anekceri [NatHmnukmx

MEN Mikro Elektronik:
peweHuns Ansg oTBETCTBEHHbIX
NPUMEHEHUM

Cratbsa npeacrasnset komnanduio MEN Mikro Elektronik GmbH B kauectse ogHoro us nupepos
B MPOM3BOACTBE HAAEXKHbBIX CUCTEM U KOMMOHEHTOB 4151 XKECTKMX YCNOBMM 3KCNAYATALMM.
MNpuBepéHHble BM3HeC-NOKA3ATENM, CBeAeHMS O NAPTHEPAX, A TAKXKE OMUCAHMA HOBUHOK M
YHUKQSIbHBIX PA3PAaBOTOK MMEIOT Liesibio NOKA3ATh MHHOBALMOHHbIM XAPAKTEP AeATENbHOCTH
komnanmn MEN Mikro Elektronik GmbH, ocHoebl nponseoacTea kavecteeHHOM U HOZEXHOM
NPOAYKUMMU M KOMNAEKCHBIM NOAXOS K MOCTPOEHMIO HAAEXHBIX CUCTEM YNPABSIEHMS s
OTBETCTBEHHbIX MPUMEHEHMHM.

B coBpemMeHHOII XU3HU 4eJOBEK BCE
CUJIbHEE 3aBUCUT OT HaAEXHOW padOThI
3JIEKTPOHHOTO 00OpynoBaHUsl. MBI aK-
TUBHO TIOJIB3YeMCST 3KeJIE3HOMOPOKHBIM
U aBMATPAHCIIOPTOM, METPO, aBTOMOOU-
JISIMU, PabOTy KOTOPBIX KOHTPOIUPYET
3JIeKTpOHUKA. B mopore Mbl XOTUM ocTa-
BaThbCs Ha CBSI3U, TOJy4aTh HEOOXOMU-
MYI0 B JIeJIOBOU XM3HU WHGOPMAIUIO,
4YTO, B CBOIO Ouepelb, TaKXe obecreun-
BaeTCs AJIEKTPOHHBIM O0OpPYIOBaHUEM.
Takum oOpa3omM, OT HanE€XHOU padOTHI
SJIEKTPOHUKU 3aBUCUT KakK usmaeckas
JKU3Hb YeJI0OBeKa, Tak U AesioBas. Bompoc
obecrieueHNsT BEICOKOW HANEKHOCTHU pa-
OOTBI 2JIEKTPOHHOTO O0OPYIOBAHUS CTAT
ONHUM U3 CaMbIX TpuoputeTHbIX. Oc-
HOBHBIM TpeOOBaHMEM K HaIEXHBIM
cHUCTeMaM YyTpaBIeHUs SIBISIETCS UX 0e3-
oTKasHas pabora B pexume 24/7/365 B
KECTKUX YCIOBUSIX IKCIuTyatamuu. Yro
JKe TIOJIpa3yMeBaeTCs MO STUMU YCIOBU -
samu? CTaHAapTHBIN HAOOp TaKUX yCIO-
BUIl TpeArnoyiaraer paboTy B IIMPOKOM
TEMIIEpaTypHOM [IMArNa30He MPU TTOBBI-
LIEHHBIX yOApPHBIX HArpy3kax M BUOpa-
uvu. B mMupe MHOro mpousBouTenei
000pyIOBaHUS, CIEUUATUIUPYIOIIUXCS
Ha pa3paboTKe W MPOM3BOJICTBE IMOI00-
HBIX CHCTEM W KOMITOHEHTOB IJIsl HUX.
[ToaToMy y pa3paGoOTYMKOB TOTOBOTO
000pyIOBaHUS YaCTO BO3HUKAIOT BOTIPO-

Chbl O TOM, KaKMe¢ KOMITOHEHTBI MCIIOJIb-
30BaTh, HA KaKW€ TEXHOJOTMU OPUECHTHU-
poBaThCsl, KaKOil TOCTaBIIMK MOXET
00eCIeYynuTh MOCTaBKY HAaIEXHBIX KOM-
TMOHEHTOB WJIM CUCTEM, YTOOBI OHU TpHU
9TOM OJIHOBPEMEHHO OBbUIM COBPEMEH-
HBIMU M MMEJIU IJIUTEIbHBI CPOK J0C-
TYIHOCTH.

B naHHOIi cTaTbhe XOTeNOCh Obl MPEIIo-
JKUTb YUTATESIM MMO3HAKOMUTLCS ¢ KOM-
naHuel, creuuaan3alus KOTOpoi Haxo-
IUTCS B 00J1aCTU TTPOM3BOACTBA BCTpau-
Ba€MbIX KOMIIOHEHTOB M amapaTHbIX
m1aTHopM U MPOIYKIIMS KOTOPOM MOIX0-
AT ISl pELIeHUs 3a1a4 MMOCTPOSHUsT Ha-
NEXHBIX CUCTEM YIpaBJeHUs A OTBET-
CTBEHHBIX TPUMEHEHUIA.

TTouemy nmpoayKIvsi MTOAXOAUT AJISI pe-
LIeHUs1 o3HayeHHoro kpyra 3agauy? Ilo-
TOMY YTO KOMMaHMS M3HAYAJIbHO OPUEH-
TUpYeTCsl Ha pa3paboTKy M TMPOU3BOI-
CTBO HaAEXHBIX BCTPAMBAEMbIX KOMIIO-
HEHTOB U cucteM. [loToMy 4yTO KOMIIa-
HUS UCIIOJb3YeT OTpacjeBble CTaHAAPThI
KayecTBa MpY MPOU3BOACTBE U pa3padboT-
Ke cBoux uznenuit. [loromy uto nmpomyk-
LM 3TOM KOMIIaHMHM YXKe IO03BoJuja
co31aTh LEJIBIA PsiI pelIeHU ISl CHUC-
TE€M YMpaBIEHUST Ha XKEJEC3HOAOPOKHOM
TPaHCITOPTE, B aBUALIMU U SHEPIETUKE, a
TakXke UIST MEIUIIMHCKOTo 00OopymaoBa-
HUS.

O komnauuu MEN Mikro
ELEKTRONIK GmBH

Co 1HS OCHOBaHMSI KOMIaHuUU B 1982
TOy TJIABHBIM HAaIlpaBJIEHUEM JIesITeITb-
Hoctu MEN Mikro Elektronik GmbH siB-
JisieTcsl pa3paboTKa M TIPOM3BOACTBO Oe-
30TKa3HBIX, HANEXHBIX TPOIECCOPHBIX
IJIaT U CUCTeM, TpenIHa3HAYeHHBIX IS
paboThl B XKECTKMX YCIOBUSX DKCIUTyaTa-
1IMU U JUTST OTBETCTBEHHBIX TIPUMEHEHUH.
[IpropUTETHEIMU BEPTUKATHHBIMUA PHIH-
Kamu st cBoeit mpoaykuuu MEN Mikro
BBIOMPAET CIIEMYIONINE CETMEHTBRI: JKeJle3-
HOMOPOXHBIM TPaHCIOPT, adPOKOCMU-
yecKasi 0Tpaciib, MEIUIIMHCKOE 000pyIOo-
BaHWE U aBTOMAaTU3AIINSI TIPOU3BOACTBEH-
HBIX TIPOLIECCOB.

C MOMeHTa OCHOBaHUS W IO HACTOSI-
mee BpeMss MEN Mikro aBisieTcst yacT-
HOW KOMITAaHUEW, YIPABISIEMOW ABYMS
pykoBoauTtensmu (puc. 1 1 2) — MaHdppe-
nom mvurtiem (Manfred Schmitz) u Yo
®yxcoMm (Udo Fuchs). 1o cBoemy xapak-
TEepy OHa TOXOXa Ha CeMEeUHyo Gupmy.
OTHOCUTeNbHAST KAMEPHOCTD, Mpodeccu-
OHAIN3M, HEM3MEHHbBIE MPUHITUIIBI TTOC-
TOSTHHOTO TIOMCKA U peaiu3aluy Haubo-
Jiee TIePCIIeKTUBHBIX TIyTel pa3BUTHSI, CO-
BEPIICHCTBOBAHUSI U PACHIMPEHUS TMPO-
JYKTOBBIX JIMHEEK, OOCITY>KMBAHUSI 3aKa3-
YUKOB MO3BOJISIIOT KOMIIAHUYU OCYILIECTB-
JIITh YBEPEHHOE IBMKEHUE BIEPEN.
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Puc. 1. Mandpep Wmuty

Komnanus MEN Mikro oTHOCUTENIBHO
HeOoJbIasl Kak M0 KOJUIEeCTBY COTPYI-
HUKOB, TaKk U Mo 00béMy mponmax. [lo
coctrostHUIo Ha 2009 rox B Heli pabGoTaioT
200 gemosek. [omoBHoO# oduc (puc. 3)
pacrioysioxeH B I[epMaHum, B TOpoe
HriopHOepre, umewTcs duamnansl BoO
®panuvu 1 B CIIA. TomoBoit o6opor
KOMIIAaHUY UCUMCIISIETCS CYMMOM TIOPSI-
ka 30 MJIH eBpoO, TIPX 3TOM 3KCIIOpTHAsI
COCTaBJISIIONIAST MMEET JOJIO TOpsaKa
50% ot o6opota. [TpoayKiiusi KOMIAHUK
MOCTaBJISIETCS] Ha PHIHOK M HAIIPSAMYIO, U
Yyepes MUPOKYI0 CeTh AUCTPUOBIOTOPOB B
Takux cTpaHax, kak CIIA, Kanana,
Anonuga, Kurait, TaiiBanb, Kopesi, Be-
nukoOputanusi, Utanus, LlBeiinapus,
Yexust, Benrpus, Useuusi, Ucnanus,
rocymapctBa beHumaoKc, ABCTpanus,
OAD u Poccust. Cpenu TeKyIIMX MOTpe-
outenecit nmpoaykuuu MEN Mikro MHOTO
KOMITAaHUM ¢ TPOMKMMM HMMEHaMH CO
BCEX KOHTUHEHTOB. DTO, MpPexXIe BCero,
KJouyeBble KiaueHThl Rheinmetall, Air-
bus, Siemens, Thales, Alstom, Rohde &
Schwarz, Hamilton Medical, 2INET, Al-
catel-Lucent, Voith Turbo, Silicon Ima-
ging, Bosch, AREVA u np.

Yro xe otnmmuaer MEN Mikro ot apy-
rux npousBoauTteneit? Kakue dakrops
MO3BOJISIIOT 3aBOEBATh MOMYJISIPHOCTh BO
BCEM Mupe?

Bo-nepBbIX, 3T0 BBICOKAs MHTETPUPO-
BaHHOCTh TPOAYKLIMU M KOMILJIEKCHBIN
noaxoa K perieHuto 3amgady. OCHOBHOM
YacThbiO OM3HEca SIBIISIETCSI HE TOJIbKO MO-
CcTaBKa CTaHAAPTHOM JIMHEHKU 000pyI0-
BaHUsI, HO M1 MOJIEPHM3ALIMST UMEIOLIUXCS
pelleHuit ¢ yuéToM TpeOOBaHMI 3aKa34yu-
Ka, pa3paboTka CIeluMaTu3upOBaHHbBIX
TOTOBBIX pPEIICHMI, a Takxke Cco3IaHue
MOJIHOCTbIO YHUKAJIbHBIX TJIAT U CHUC-
TEM — Ha 3TOT BUJ OM3HEca MPUXOAUTCS
OoJsiee MOJIOBMHBLI OT TOJOBOro 00OpOTa
koMmmaHuu. MEN Mikro oxoTHO 3aHUMa-
eTcsl ajarnTalueil U pa3paboTKOM IjiaT u
CHUCTEM C yU€TOM TpeOOBaHUI1 3aKa3uMKa.
Hawnbonee ymauHble U BOCTpeOOBaHHbBIE

Puc. 2. Ypo ®ykc

pellieHus1 B JaJibHEMIIeM CTaHOBSITCS
CTaHIAPTHOM MPOAYKIIUEHA.

Komnanusi mpenaraet  IIUPOKUIA
CIIEKTpP CTaHAapTHOIrO 000PYIOBaHUS IS
MOCTPOCHUST HAJAEXKHBIX BCTPauBaeMbIX
CHCTEM, B YacTHOCTM, IMPOLECCOPHBIE
TJIAThl ¥ TOTOBBIE CUCTEMbI Ha Pa3IUYHbIX
npolieccopHbIx margpopmax PowerPC® p
Intel®, mpemHa3HAYEHHBIX IJIST OTBETCT-
BEHHBIX TTPUMEHEHMI U pabOTHI B KECT-

KHUX YCJIOBHUSIX:
e wiatel B ¢dopmarax 3U u 6U Com-
pactPCI®,  CompactPCI® PluslO,

CompactPCI® Serial u VME;
® KoMITbIoTepHbIe Moayin ESMexpress®,
ESMini™ u ESM™;
© 3aIUIIEHHBIE KOMITBIOTEPHI U TOTOBBIE
cuctemsl MIPIOS®;
© 3aIUIIEHHBIE TTaHEIbHBIE KOMIThIOTe-
pBI;
® Me30HUHHBIE Moayiau M-Modules™,
PMC, XMC;
@ 3anMuEHHble KomMmyTaTophl Ethernet.
[lInpokoe UCITOIb30BaHUE B CBOMX Pa3-
pabotkax texHonornii FPGA mosBosser
rMOKO amanTUpOBaTh CTAaHAAPTHBIE U3MIe-
JIAs ¢ yIETOM TpeOOBaHUIA 3aKa3uMKOB C
MUHUMAaJIBHBIMU aIapaTHIMA U3MeHe-
HusiMu. [T BCeX TU1aT U CUCTeM pa3pada-
teiBatorcst BIOS, maketwl npaiiBepoB u
BSP mon ocHOBHBIE OTIepallUOHHbBIE CUC-
TeMbl, Takre Kak Windows® Embedded u
Linux, a Takxe IO1 OTeparlMOHHbIe CUC-
TEMBl XECTKOTO peaJbHOTO BpEeMEHU
VxWorks®, QNX®, PikeOS u T.1.
Bo-BTOpBIX, 3TO OPUEHTHPOBAHHOCTH
Ha Ka4ecTBO BBIMTYCKAEMOU TPOIYKIIVH.
MEN Mikro ceprudunuponana mo ISO
9001 ¢ 1997 rona, a B okTsi6pe 2008 roma
KoMmaHusl ceptuduimpoBanack mo ISO
9001:2000. D1a cepTrduUKaLUs TOIpa3y-
MeBaeT BeleHUe KOHTPOJISI KauecTBa Ha
BCEX CTaIUsIX: pa3paboTKa, MPOU3BOICTBO
Y PEMOHT, MAPKETUHT U TIPOJIAXH U T.1. —
U MMeeT KOHEUHOM 1IeJTbI0 MpeIoKeHue
3aKa3unKy MPOAYKIINU U OOCITy>KUBAHUS
BBICOKOTO KauecTBa. B 2003 romy komrra-
Hust MEN Mikro ceptuduiinponanach 1o

Puc. 3. TonoBHoit opuc komnanum MEN Mikro
(ropopa HiopH6epr, fepmanus)

crangapty ISO 14001, xoropslii peria-

MEHTHPYET BOIPOCHI MPOU3BOICTBEHHON

0e30MacHOCTU W OXpaHbl OKpYXKalolieit

cpensl. B oktsiope 2008 roay oHa mosryun-
na ceprucdukat EN/AS 9100:2003 (mex-

IyHApOIHBIN cepTudUKAT CUCTEMBI Me-

HEeKMEHTa KauecTBa /ISl a9pOKOCMUJec-

Koit orpacnu), a B mae 2009 — mexmyHa-

POIHBIN XeTe3HOMOPOXKHBIN cepTudukar

IRIS (B Omukaiiiiee Bpems IMPOU3BOIM-

TeJIb, He uMeromii cepruduxkamuu IRIS,

HE CMOXET IOCTaBIsATh O0OpYyIOBaHUE

IJIST KeJe3HOJOPOKHOTO TPaHCIOpPTa).

B Mupe HeMHOTO KOMMaHU, 00J1aIaI0IITIX

BCEMU TEPEUYMCICHHBIMU cepTudUKaTaMu

COOTBETCTBUS CTAaHAAPTAM KauecTna.

[ mocTKeHus: TpeOyeMbIX ToKa3a-
Tejeil B 0o0JacTM KayecTBa B COOTBET-
CTBUU C Y3KOCTICLIMATN3UPOBAHHBIMU OT-
pacieBbIMU CTaHIAPTaMM, TAaKUMU Kak
EN 50155 (kene3HOIOPOXHBIN TpaHC-
nopt), German Lloyd (kopaGiectpoeHue)
u DO-254 (aspokocmuyecKkasi MpOMBIIII-
JICHHOCTb), TpUMEHSIETCST V-MOJelb, OIl-
penensionias BCe CTaauM pa3pabOTKu
npoayKiuu. [laHHasi Moaesb, TOCTPOEH-
Hasi Ha 6a3e Habopa cTaHAApTOB, MPUHSITA
obs3arenbHoi st IT-TpoeKToB, BHIMOJI-
HSIEMBIX 10 3aKa3y BOOPYXEHHBIX CUJI U
MPaBUTEIbCTBEHHBIX OpraHusanuit lep-
MaHuu. OCHOBHBIE OCOOEHHOCTU V-MoO-
TeNu:

@ oTpesieNIsieT Pe3ysIbTaT MPOeKTa U OIU-
ChIBaeT KOHKPETHBIE TMPOILEeTypPHl IO
MOCTVKEHUIO TIOCTABICHHBIX 3a/1ay;

@ ompezensieT 0071acTh OTBETCTBEHHOCTH
KaXJOro yJacTHUKAa KOMAaHIBI pa3pa-
OOTYNKOB TIPOEKTA;

@ OCYIIECTBIISIET TOTHBIA TOKyMEHTHUPO-
BaHHBIN KOHTPOJb BCEX CTAIMIl pa3pa-
OOTKM MPOEKTA.

Bce tutaTel mpou3BoasITCS Ha COOCTBEH-
HOI COBPEMEHHOI aBTOMaTU4eCKOi cOOo-
pouHoii TuHuu (puc. 4). Bo Bpemst mpouns-
BOJICTBA OCYIIECTBJISIETCS] KaK OINTHUYecC-
KU, TaK 1 (PYHKIIMOHAIBHBI KOHTPOJb
KayecTBa BBIMYCKAEMOW TPOAYKIIUM.
Kpome Ttoro, mpumeHsiemasi aBTOMaTH-
yecKasi cucTeMa yIpaBIeHUsT TIPOU3BOI-
CTBOM TIO3BOJISIET YETKO OTCIIEXKUBATH BCE
CTalNU TIPOU3BOJICTBA OT KOMITOHEHTOB K
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Puc. 4. Co6cTBEeHHAn C60pPOYHAn NUHUA
KOMNaHum

TOTOBOMY WM3IIEIUI0, 3alIOMUHAsI U XPaHS
MOJIHYI0 MH(OpPMALIMI0O O TOM, KakKue
KOMIUIEKTYIONE Ha KaKue W3IeUs yc-
TAHOBJICHBI, JJIsI BBISBJICHUS B ClTydac He-
00XOIMMOCTH, JIOKaJIW3allii U aHaln3a
BO3MOXHBIX MPUUMH HEUCIIPABHOCTEH B
OTIETbHBIX U3ICITHSIX.

J171s1 obGecriedeHUsI BBIITyCKa MPOXYKIIUN
TpeOyeMOro ypOBHSI KayecTBa KOMITAHUSI
MEN Mikro umeer cobCcTBeHHBIE J1ab0-
patopuu (puc. 5 u 6), rae OCyIIeCTBISET-
cs TeCTUPOBAHME ITPOU3BOIMMBIX M3JIC-
JIMI Ha YCTOWYMBOCTH K BO3IECWCTBUIO
KJIMMAaTUYECKUX (haKTOpOB (TeMIiepary-
pa, BIAXHOCThb), K MEXaHMYECKUM BO3-
neiicTBusiM (ymapHble Harpy3ku, BUOpa-
LIMST) ¥ Ha DJIEKTPOMArHUTHYIO COBMECTH-
MOCTb.

B-TpeTbux, mpomyKIusi KOMIAHUM
MEN Mikro umMeeT T0JITroCpoOYHYIO Mpor-
paMMy TTOCTaBOK. DTO 03HAYAECT, YTO KaxkK-
Jas TjiaTa JOCTYITHA K MOCTaBKe KaK MU-
HUMYM 7 JIeT C MOMEHTA BBIXOA B CEPUIi-
HOE TTPOU3BOJCTBO.

Bce 5T 0COOEHHOCTU M OMPEACISIIOT
IIUPOKOE MCIOJb30BaHNE MPOLYKIINU
komnanuu MEN Mikro Elektronik
GmbH 1151 mocTpoeHust cUCTEM yIpaBiie-
HUSI, KOHTPOJISI, U3BMEPEHUsI, TECTUPOBa-
HUST U CUMYJISILIMU B TAaKUX OTPACsX, Kak
JKEJIE3HOJOPOXHBIH ¥ aBTOMOOWIbHBIM
TPAHCMOPT, a3pOKOCMUYecKasi MPOMBIIII-
JICHHOCTb M KOpabJieCTpOeHUE, aTOMHast
MPOMBIIIIEHHOCTh M Hay4YHbIE MCCIIEI0-
BaHUsI, pOOOTOTEXHMKA M MEOWIIMHA U
JIpyTue OTpaciu, CBSI3aHHBIE C OTBET-
CTBEHHBIMM TpUMeHeHUusIMU. Kommblo-
TEPHbIE CUCTEMBbI /151 TAKUX TPUMEHEHU I
JIOJDKHBI UMETh OOJIBIION pecypc padoThl
B pexume 24/7/365 1 ObITb JOCTYIHBIMU
1 ipuoOpeTeHus B TeueHue 10 u 6osee
JIET; B Mpoliecce MTaTHOM 3KCITyaTaluu
B paMKaxX CBOEI'0 pecypca OHU He JOJIKHbI
MMETh OTKa30B, BJEKYIIUX 32 COOOI BbI-
XOJ U3 CTPOSI CMEXHBIX CUCTEM U 000pY-
JIOBaHUSI WIM CO3AIOIIMX OMACHOCTD JJIst
JKM3HU U 3J10pOBbs Jtofieii. BoimoaHeHue
MMEHHO 3TUX TPeOOBaHMUI SBJISIETCS IJ1aB-

Puc. 5. TectupoBaHue Ha YCTOMYUBOCTb K
BO3/1eNCTBUIO KNMMaTMYeCKnX (haKTopoB

HbIM nipuoputeToM it MEN Mikro npu
pa3paboTKe W MPOM3BOJACTBE CBOEI IpPO-
JyKIIWU.

OcHoBHag 1eab komnanuu MEN Mik-
ro Elektronik GmbH — 310 npenocrane-
HUE 3aKa3uyMKaM BbICOKOTEXHOJOTMYHOM
Y MHHOBALIMOHHOM MPOAYKIIMU HAa OCHO-
BE TIOCTOSIHHOIO COBEpILIEHCTBOBAaHUS
HCIOJIb3yeMbIX TexHoJoruii. busnec-
9THUKA KOMIIAHUU OIPEIeNISIeTCs] OCHOB-
HbIMU TIpuHIMIamMu [1obanbHOrOo Aoro-
Bopa United Nations Global Compact
Initiative B obyiacTu mpaB 4ejoBeKa, TPy-
IIOBBIX OTHOIIEHMI, OXpaHbl OKpPYXalo-
1LIeit cpenbl U 00pLOBI C KOPPYITIUEH.

HOBBIE CTAHAAPTbDI
U UHHOBALIMOHHbLIE NPOAYKTbI
Komnanuss MEN Mikro sBasieTcst on-
HUM M3 Pa3paboOTYMKOB HOBOU CTIEI-
dukammmu PICMG 2.30 (CompactPCI
PluslO). Dra cnientudukanus 6puta mpu-
HsTa KoHcopuuymomM PICMG B KoHIe
2009 roma u mpejuIaraeT TIaBHBIN Tepe-
XOI OT cHUCTeM Ha 0a3e mapaulebHOI
muHbl PCI ¥ coBpeMeHHBIM cucteMam,
HCTIONB3YIOIINM TTOCTIeIOBATEIbHBIE UH-
tepdeticel. Cranmapt PICMG 2.30 oc-
HoBaH Ha ctaHmapTe PICMG 2.0, mo-
TOJIHSIST €T0 HOBBIM pacrmpenesieHueM
KOHTaKTOB pa3zbéma J2 cCTeMHOTO coTa
32-6utoBoit cucteMbl. B 6a3oBoM cTaH-
apTe 3TU KOHTAKTHl OTHAHBI HA OTKYII
TPON3BOIUTENSIM, KOTOPbIE HMCTIOIb3YIOT
WX JJISI OpraHW3alliyd ThUILHOTO BBOJA-
BBIBOJIA UepPe3 OObEeNMHUTETHHYIO TTAHETb.
B PICMG 2.30 mpuHSTO pelIeHue Hc-
MOJTb30BaTh 3TU CBOOOHBIE KOHTAKTHI
IS peanu3ali 4eThipéx KaHaiaoB PCI
Express x1, yeTsipéx moptoB USB 2.0, ue-
TBIpEX KaHaoB SATA, a Takke IBYyX WH-
TepdeiicoB Gigabit Ethernet. Tak kak
CTaHIAPTHBIN pa3beéM He CIOCOOEeH Tepe-
NIaBaTh BBICOKOYACTOTHBIE CUTHAJIBI, ObI-
JIO TPUHSTO pEIIeHWE WCIO0Jb30BaTh
pa3bém Komnanuu 3M. Ero ocobeHHOC-
TSAMU SIBISIIOTCS TIOJTHAsT MeXaHW4YecKast
COBMECTUMOCTb CO CTaHIAPTHBIM Pa3be-

Puc. 6. lpoBepKa ycToiunBOCTU K
MexaHW4YeCKUM BO3AeNHCTBUAM

moM PICMG 2.0 u crtocobHOCTh 0becre-
YUTh Tepefayy CHUTHaJOB MHTepdeiicoB
€O CKOpOCThIO 10 5 [ouT/c, 9TO 1MO3BOJIS-
eT B ponojHeHue K muHe PCI ucnonb3o-
BaTh B OOBEAMHUTEIBHOM MaHEeJn COBpe-
MEHHBbIE TOocJeoBaTeIbHbIe MHTepdeii-
col PCI Express, USB, SATA u Gigabit
Ethernet. JlononmHuTebHOE OCHAILIEHUE
CHCTeMbl HOBBIMU TOCJI€I0OBATEIbHBIMU
uHTepdeiicaMu MOXeT OBITb OCYIlec-
TBJIEHO JIMOO 4Yepe3 Creluaau3upoBaH-
HbBIl amanTep ThLIBHOIO BBOJA-BBIBOJA,
JIM00 3a cU€T J00aBICHUS CIIeUAIN3UPO-
BaHHBIX CJIOTOB Ha OOBEIMHUTEIbHYIO
naHenb cucreM CompactPCI. TMonyyaro-
masics B cilydyae NMPUMEHEHUs HOBOTO
cTaHaapTa rubpuaHas cucTeMa
CompactPCI Bkioyaer B cebst Habop
crangaptHeix PCl-cioToB, B KOTOpBIE
MOXHO YCTAaHOBMUTb YK€ HMelolIrecs
TUIaThl pacUIMPEHUs], CUCTEMHBIN CJIOT
JUISl YCTAHOBKU IIPOLIECCOPHOM IUIaThl B
crangapre PICMG 2.30 u yeTbipe HOBBIX
nepudepruiiHbIX CJI0Ta C MOC/eI0BaTE b
HbIMU MHTepdelicamu, ¢ TOMOLIbIO KOTO-
PBIX MOXKHO JIMOO OpraHn30BaTh CUCTEMbI
XpaHeHUs JaHHBbIX ¢ noaaepxkoii RAID,
0O MOAKIIOYUTE TJIaThl BUICO3axXBaTa,
JIOTTOJTHUTEJIbHBIE BUICOTUIATHI U KOMMY-
HUKALWOHHbIE MOIYJIH.

Komnanus MEN Mikro crana nuoHe-
POM B 3TOM HOBOM CTaHIapTe, BHIITYCTUB
npoueccopuyto miary FI19P (puc. 7).
YKOMITJIEeKTOBaHHAsI TIpoIleccopaMy OT

Puc. 7. F19P - npoueccopHasa nnarta ctaHaapTa
PICMG 2.30
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Intel Core 2 Duo SP9300 no Intel Celeron
M 722 c sHepronorpebiaeHueM ot 25 1o
5,5 Bt naTa Obuta cienuManbHO pa3padbo-
TaHa JUIsI BCTPaWBaeMBIX TIPUMEHEHWIA,
TPeOYIOIINX BBICOKOW IPOU3BOAUTENb-
HOCTH, HAIEKHOCTU U TIPU ITOM HU3KOTO
sHepronorpebienus. F19P obnanaer mu-
poKUM HAOGOPOM (HYHKIIMOHATBHBIX BO3-
MOXHOCTE 110 BBOITy-BBIBO/IY: B COOTBET-
ctBuM co ctangaprom PICMG 2.30 yepe3
pa3bém J2 moctymHbl yeThipe USB 2.0, ye-
teipe SATA/SAS, ueteipe PCI Express x1,
a Takke oguH Gigabit Ethernet. Ilmara
00paTHO COBMECTHMA C CEMENCTBOM TIPO-
eccopHbix Tiiat F14...F18. I1o nmepenneit
MaHeJu AOCTYymHBI TOpThl: VGA, nBa
Gigabit Ethernet u nBa USB 2.0. Jomosn-
HUTEJIbHBIM (QYHKIIMOHAT B opMe M-
poBoro Buaeo udepe3d DVI, paznuyHbix
nocaenoBarenbHbIX TopToB UART, USB,
SATA unmu HD-aynuo moxeT OBITH pea-
JIN30BaH C TTOMOIIBIO CIIENUATU3UPOBAH-
HBIX TUIaT pacmmmpenwus. [lnara coBmec-
TUMa C OCHOBHBIMM OIEPallMOHHBIMU
cucteMamu, TakuMu kKak Windows, Linux
u VxWorks. [lpruMeHeHre KOMIIOHEHTOB
u3 nuHeliku Intel Embedded rapanTupyer
JIOCTYITHOCTb TUIATHI B TEYEHUE KAK MUHU-
MyM 7 JIET C MOMEHTa e€ 3aImycKa B Cepuii-
HOE MPOU3BOACTBO.

Ceityac B koHcopuumyme PICMG unyt
aKTUBHBIE PaOOTHI 10 HOBOMY CTaHIAPTY
¢ pabouum HazBaHueM CompactPCI®
Serial, ogHUM U3 pa3pabOTYNKOB KOTOPO-
ro Ttoxe sBasercsa kommnaHuss MEN
Mikro. Hoserit cranmapt CompactPCI®
Serial (PICMG CPCI-S.0) npenmnonaraet
TTOJTHBIN OTXO[] OT TIapaJUIETbHBIX WHTEP-
(eiicoB 1 HUCIIONB30BAHNE TOJIBKO TTOCITE-
noBateTbHBIX. CornacHo crienndbuKanu
CHUCTEMHBIN CJIOT OyIeT MOIIepXKUBaTh
paboty c mectbio kaHatamu PCI Express
IUPUHOM 10 X4 ¥ ABYMSI KaHaJaM¥ IU-
PUHOI 10 X8, ¢ BOoceMblo MHTepdeiicamu
SATA/SAS, ¢ Bocembio mopramu USB
2.0/3.0, a TakKXe C BOCEMbIO TOpTaMU
Gigabit Ethernet. [Tutanue crcTeMBl OCy-
LIECTBISICTCS OT HampstkeHust +12 B.
B dopm-dakrope 3U MakcumaiabHOE
MOTpebIeHNE MPOIIECCOPHOI TUTATHI COC-
taBiasier 60 Br. Ilepudepuiinbie CIOTHI
MOIEPXKUBAIOT PabOTy IO OMHOMY KaHa-
any PCI Express (x8 unu x4) u 1o uHTEp-
deiicam SAS/SATA, USB 2.0, USB 3.0,
KaXIblii M3 KOTOPBIX TIPENCTaBIeH B
eIMHCTBEHHOM uwucie. Kaxmeiii cior
TojepKuBaeT paboty 8 kaHamoB Ether-
net, 4To obecrieurnBaeT CO3AaHNe MOTHO-
cBsI3aHHOU Tomosoruu. Bee nntepdelicst
MOTYT paboTaTb OAHOBpeMeHHO. [luTa-
HUe neprudepruitHoro CI0Ta OCYLIeCTBIS-
€TCs TOXXe HarnpspkeHueM +12 B ¢ Maken-

Puc. 8. G20 - nepBas npoueccopHas nnara
craupapTa CompactPCI Serial

MaJibHbIM motpebieHueM a0 60 Bt. I1pu
ucnoyib3oBaHUM UHTepdeiicoB Ethernet B
HOBOM CTaHIapTe MOXHO peajn30BaTh
TEXHOJIOTUIO CUMMETPUYHON MYJIBTUTIPO-
LIECCOPHOCTH (10 9 BBIUMCIUTETHHBIX MO-
nyneii) 6e3 MPUMEHEHUs! TOTOTHUTEINb-
HBIX MOCTOB U KOMMYTaTOPOB.

[ monmepXKd HOBOTO CTaHAapTa
komnanusgs MEN Mikro mnpexncrasisieT
npoueccopHyto miaty G20 (puc. 8), BbI-
MOJIHEHHYIO Ha 0a3e rpoleccopos Intel®
Core™ i7. OCOOEHHOCTBIO 3TOW TLIATHI
SIBJISIETCS] HaJTMIUe BBICOKOIPOU3BOIM-
TeJIbHOU TpadhIecKOll CUCTEMBI, TOCTYTI-
HOW TSI TIOJTb30BaTesT TIOCPEICTBOM JIBYX
noptoB DisplayPort Ha nepeaHeit naHe .
C TmoMoIbI0 BHEITHUX agarnTepoB ITU
MOPThl MOTYT MCIOJIb30BaThCcsl Kak DVI
wiu HDMI. Kpome atoro, Ha nepeaHei
MmaHesM ecTh 1Ba mopta Gigabit Ethernet
nBaiopta USB 2.0. B cooTBeTcTBUM C HO-
BbIM cTraHgaptoM CompactPCI® Serial Ha
00bEeIMHUTETHLHYIO TaHeIb W 3aTHIOI0
creHky BoeiBomsaTcs 8 USB, 6 SATA,
DisplayPort unu HDMI (BmecTo nopra Ha
nepenHeit manenu), 5 PCI Express® x1,
PEG x8 u PEG x4. Iimata G20 xomrutek-
TyeTCsl HamNasHHOUW OIepaTUBHON TTa-
Mmatpio tuna DDR3 ECC émkocthio 1o
8 I'6aiit. Ucmonn3yembiit B 1miate Insy-
deH20™ EFI BIOS 6bi1 crenuaibHO
pa3paboTaH IIsl BCTpauBaeMbIX TPUMeEHe-
Huii. [IpuMeHeHe KOMIIOHEHTOB U3 JIN-
Heitku Intel Embedded rapanTupyer mo-
CTYITHOCTb TUIATHl B T€YeHUE KaK MUHU-
MyM 7 JIeT ¢ MOMEHTa e€ 3aIycKa B Cepuii-
HOE TIPOU3BOACTBO.

s obecrieueHrs THOKOCTU TIPU T10-
CTPOEHUHU BCTPAMBAEMBIX CHCTEM KOMITA-
Husgs MEN Mikro pa3paboTtana JMHENHKY
KOMIIbIOTepHBIX Momyneit ESMexpress®.
B uéM nx oTIiMIMe OT aHAJIOTUYHBIX U3/e-
JUA  IPYTUX W3BECTHBIX CTaHIAPTOB?
[pexxe Bcero cama KOHIIETIIVS CTaHap-
ta ESMexpress® nzHagaibHO pa3pabarbi-
Bajlach IUISl IPUMEHEHWH, Tae TpebyeTcs
BBICOKO3AITUIIIEHHAST JIEKTPOHUKA, CTIO-
coOHast paboTaTb HaEXKHO B CAMBIX XKECT-

Puc. 9. XM1L - cuctema Ha moayne,
BbINONHEHHaA B cTaHAapTe ESMexpress®
Ha 6a3e npoueccopa Intel® Atom™ XL

KUX ycioBusiX. TakuMu o0iacTsaMu Tpa-
TUIIMOHHO SIBJISTIOTCST aBUAIINSI, KeJIe3HO-
JIOPOKHBIN TPAHCIIOPT, MEAUIIMHA U TIPO-
MBIIIJIEHHAasT aBToMaTu3auus. B cam
CTaHIapT yXe 3aJ0XeHO TpUMEHEeHUe
COBPEMEHHBIX ITOCIeI0BATEIbHBIX MHTEP-
deiicoB, creMaTU3NPOBAHHBIA Pa3bEM,
YCTOMYUBBIA K MEXaHUYECKUM BO3IEV-
CTBUSIM, KOHAYKTUBHBIN TETUIOOTBOA, W
3aIIKUTa OT BO3AEUCTBUS 2JIEKTPOMArHUT-
HeIx mojei. Ceiiyac cranmapt ESMex-
press® HaxomWTCS B CTaAWM TIPUHSITUS
koHcopuuymoM ANSI-VITA B pamkax
HoBoro crannapta ANSI-VITA 59 (RSE —
Rugged System-On-Module Express).

OmHUM U3 UHTEPEeCHBIX U3 KOM-
IMTAaHUU, BBIITOJIHEHHBIX B JaHHOM CTaH-
nmapre, sBisieTcss moayiab XM1L (puc. 9).
DT u3nenusi UCTOMb3YIOT TMPOIIECCOPhI
muHeikn Intel® Atom™ XL, umeromme
MakcuMaibHOe moTpebsienue 7 Bt mpu
yacrore 1,6 I'Tit. B omyinune ot npeabiay-
WX JTMHeeK, Tporeccopsl Intel® Atom™
XL npenHasHavyeHb! 1151 pabOThI B LLIKPO-
KOM TeMIlepaTypHOM nuara3oHe. B 3a-
BUCUMOCTH OT YCTAaHOBJIEHHOTO TIPOIiec-
copa BapbupyeTcsl 1 KOMOWHAIUS KaHa-
JIOB BBONIa-BBIBO/A, peaJM3yeMbIX Ha
miare-Hocutene: PCI Express®, LVDS,
SDVO, aynuo, SATA, Ethernet ¢ mommepx-
xoit Wake-on-LAN u USB. Monyinb mo-
crapisietcst ¢ HanmasHHBIM O3Y DDR2
SDRAM émxkocTsio o 2 [6aiit. OH mipen-
Ha3HaveH IS pabOTHI B IIUPOKOM TeMIIe-
patypHoM auama3zoHe ot —40 mo +85°C.
Bce monynu ESMexpress® moryt mo-
CTaBJISITbCH B  CIEUUATU3UPOBAHHOM
KopIryce, o0ecTrieunBaloneM KOHIyKTHB-
HBII TETUTOOTBOJI I BBICOKYIO CTETIeHb 3a-
IMATBl OT 2JIEKTPOMATHUTHBIX TTOMeEX.
Pasmepsr momynss ESMexpress® coctas-
JISIOT 95%125 MM, 4TO TTO3BOJISIET UCTIOJIb-
30BaTh U3MEJINS 3TOTO CTAHAApTA IS IITH-
pOKOTO Kpyra 3aiad, CBSI3aHHBIX C T0-
CTPOCHWEM KOMITAKTHBIX M HaIEXKHBIX
BCTPAMBAEMBIX CUCTEM.

OpmHaKo /7151 TOCTPOSHUS CUCTEM, OTBE-
YaIONIUX BBICOKMM TPeOOBaHUSIM TIO Ha-
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Puc. 10. D602 - npoueccopHas nnarta ¢
TPOMHbIM pe3epBuUpoBaHuem B hopmate 6U
CompactPCI

NEXHOCTH, TaJIeKO He Bceraa ObIBaeT 10-
CTaTOYHO TOJILKO UMETh HAIEKHbBIE KOM-
TOHEHTHl — JIJISI 9TOTO HEOOXOIUMBI U
YUCTO CUCTEMHBIE PellleHus: TyoIpoBa-
HUe, TpoupoBaHue u T.Ja. Kommanus
MEN Mikro npeaiaraetr MHTEPECHOE pe-
[IeHNe IS TIOCTPOEHUsI BHICOKOHAMEX-
HBIX CUCTEM — MTPOIIECCOPHYIO TUIATY C pe-
QTM30BaHHBIM B HEWl TPOWHBIM pe3epBU-
poBanueM. [lepBoHauanbHO B3Ta TUIaTa
ObLTa crielMabHO pa3paboTaHa ISl CUc-
TEMBI YITPABJIEHUSI TPY30BbIM OTCEKOM Ca-
moJjieta Airbus A400M, omHako ceituyac
OHa CTajJia CTAaHOAPTHOW TPOMYKIIUEH,
MOCTYITHOW BceM 3aka3umkam. I[lmara
uMeeT ABa ucnojHeHus:: D602 — 6U
CompactPCI (puc. 10) u A602 — VME
(puc. 11). X MOXXHO UCITOIb30BaTh B ca-
MBIX OTBETCTBEHHBIX MPUMEHEHUSIX, Ta-
KUX Kak aBuaums (1o kimacca DAL-A) u
JKEJIe3HOMOPOXKHBIN TPAHCIIOPT (10 YPOB-
nst SIL 4). Ha riate D602/A602 ycraHOB-
JneHbl Tpu mporeccopa PowerPC® 750,
pabotatoiux Ha yactote a0 900 MIir, u
cchopMupoBaHbl TpM KaHaJIa TIAMSITU TIO
512 Moaiit. Mcronb3oBaHMe apXUTEKTY-
pul lockstep (cké€cTkasi KoHguUrypauus)
MO3BOJISIET CHeJIaTh BCE pe3epBUPOBAHUE
Ha anmapaTHOM YpPOBHE, TIPU 3TOM OTiepa-
LIMOHHAsI CUCTeMa BUIUT TUIaTy KaK MO-
IIyJTb C OIHUM TIPOLIECCOPOM U OTHUM Ka-
HaJIoOM TaMsTA. MaxopurtapHbie JIOTHU-
YecKre CXeMbl BKITIOUEHBI B siapo [TJIMC
U TOXE MMEIOT apXUTEKTYpy C TPOWHBIM
pesepBupoBanreM. Mcmomb3oBaHue ma-
JKOPUTAPHBIX JIOTUYECKUX CXeM TapaHTH-
pYeT, 9TO KaK MUHUMYM JIBa U3 TPEX pe-
3epBUPYEMbIX KOMIIOHEHTOB NAmyT ONWH
U TOT XK€ PEe3yJIBTaT U TO TO3BOJIUT 0bec-
MEeYUTh HEOOXOAUMYIO HAJIEXKHOCTh pabo-
ThI CUCTEMBI B 1IEJIOM (CHCTEMa OCTAHETCS
paboTOCIIOCOOHO, maXxe ecnu OAWH W3
KOMIIOHEHTOB BBIUIET U3 cTposi). [1oBbI-
MIEHUI0 HaAEXHOCTH pPabOTHI TILUIATHI
D602/A602 criocoOCTBYeT pe3epBUpPOBa-
HUE U IPYTUX €€ KOMIIOHEHTOB, TAKUX KaK
(ra1I-MTaMITh, UCTOYHUKY TIUTAHUS, Te-
HepaTopbl CUHXPOCUTHAJIOB, a TakXke

Puc. 11. A602 - npoueccopHas naara ¢
TPOMHbIM pe3epBupoBaHuem B hopmate VME

MpUMEHEHUEe Mojysiedl (GasuI-naMsaTi u
FRAM c¢ kontponem uérHoctu (ECC).
Ipoueccopnas miata D602 Gblia crpo-
€KTUPOBaHa B COOTBETCTBUU CO CTaHIap-
ToM DO-254 u mpurogHa st JETHOU
3KCIUTyaTaluu ¢ obecreueHueM Gesonac-
HOCTU [0 YPOBHsI TpeOOBaHMiI Kiacca
DAL-A.

MHTEPECHBIE PELUEHUS
M USAENUSA AN XECTKUX
YCJIOBUM 3KCNAYATALUMU
Komnanus MEN Mikro Elektronik
GmbH mnpennaraer MmMUpOKUN CIEKTP
CTAaHIAPTHOTO OOOPYMOBAHUS IJISI TIO-
CTPOEHUS HAEXKHBIX BCTPAUBAEMBbIX CHC-
TeM. B accoptumenTe e€ mpoaykuuu 00-
see 150 tutat u rotoBeix cucteMm. Cpenun
HUX €CTh PSiI 0CO00 MHTEPECHBIX U YHU-
KaJTbHBIX pelleHuid, MpeaHa3HaYeHHbIX
IUTST TIOCTPOEHMST BHICOKOHANEXHBIX CUC-
TEM ISl OTBETCTBEHHBIX TIPUMEHEHUT.
F11S (puc. 12) — HOBas mpolieccopHast
IUiaTa, BBITTOJHEHHas B (opmare 3U
CompactPCI u 6azupyroriasics Ha code-
TaHuu mporeccopa Intel® Atom™ wu
FPGA. Takoe coueTtaHue OTKpPHIBaeT HO-
BBl BO3MOKHOCTHU TSI TIPEIOCTABIICHUS
3aKa3uyrKkaM MaKCHUMaJTbHO TMOKOTO pe-
meHus. B 3aBucumoctu oT TpebGoBaHMIT
IJIaTa MOXeT KOMIUIEKTOBAThCSI pasinud-
HBIMU BepcusiMu TipoiieccopoB Intel®
Atom™ XL c¢ sHepronorpedieHueM 10
7 Bt u pa6ounmu yacroramu g0 1,6 T'Tir.
B xoMOWHaLMu co creluanbHO pa3pado-
TaHHBIM paguaTopoM Iara F11S cro-
coOHa paboTaTh B IIMPOKOM TEMIIEPaTyp-
HoM nuana3oHe ot —40 mo +85°C. CraH-
MApTHBIE HabOp KaHAJIOB BBO/A-BBIBOMA
BKJIIOUAET B ce0s1 TOCIen0BaTeIbHBII
mopt, aBa mopra USB 2.0, mopt VGA u
uHTepdeiic PS/2 nius moakitoueHus Kia-
BUATYPBI U MBI, TaKKe NOCTYMHBI Gi-
gabit Ethernet uyepe3 PCI Express x1 u
Fast Ethernet, opraHn3oBaHHbII Ha Oaze
FPGA. Dra xe ycTaHOBIICHHAsI Ha ILIaTe
I[JIMC FPGA mo3BojsieT opraHu30BaTh
MOTIOTHUTETbHbIE KOMMYHUKAIIMOHHBIE
CPENCTBa, TaKWe Kak TMOCIeq0BaTeIbHbIE

Puc. 12. F11S - npoueccopHas nnara,
BbinonHeHHasa B opmare 3U CompactPCI Ha
6a3e npoueccopa Intel® Atom™

nopthel, mHA CAN, IM(ppOBOIT BXOI-BbI-
X0/, KOHBEPTOP TIPOTOKOJIOB MW KOHT-
poJiiep CeHCOpHOTo 3KpaHa. B momomHe-
HHE Ha TUIaTe MOTYT OBITh PACIIONIOXEHBI
Tpu SA-anmarnrepa ISl OpraHU3aIuu I0-
cienoBarebHbBIX TOpTOoB. Kpome Hama-
gaHoro O3Y émkocthio mo 2 [Gaiit mn
2 Moaiit cratnueckoro O3Y, Ha ruiate
WMEIOTCSI Pa3bEMBI 7151 YCTAHOBKU (D31~
nuckoB opmatoB CompactFlash u Mic-
roSD. CoueTanue ruOKOro 1 KOMIakKTHO-
ro peireHust Ha 6a3e FPGA u miporieccopa
Intel® Atom™, o6namaroliero HU3KAM
SHEPTONOTPEOIEHNEM U COBMECTUMOC-
TBIO CO CTAHIAPTHOM OTIEPAITMOHHOM CUC-
TeMoit Windows, TT03BOJIIET PEKOMEHIO-
BaTh HOBYIO iaty F11S mis moctpoenust
CHCTEM YIIPaBIIeHUsI Ha TPAHCIIOPTE. YKe
ceifyac 3Ta riaTa mpuMeHsIeTCsl B aBToOMa-
TUYECKON CUCTeMe YIpaBJIeHUs Toe3a-
MW, TIe Takue TpeOOoBaHUsI, KaK HU3KOE
rnmotpebieHue, paborta B pacUIMpPeHHOM
TeMIIEpaTypHOM [HUaTNa30He W HOCTYTI-
HOCTh Kak MUHUMYM 110 2014 roma, sIBIs-
I0TCST OTIPEAEIISTIONIMU.

JpyruM MHTEPECHBIM pelIeHueM KOM-
TTaHWU SBJsIeTCS] (DUPMEHHAsT KOHLIETTLIVST
peanu3anuy KOHIYKTUBHOTO TETUIOOTBO-
na. E€ ocHOBHOE OT/IMUMe 3aKITI0YaeTCs B
TOM, 4TO OHa JIOITyCKAeT MCIOIb30BaHNe
CTaH/IAPTHOW TIJIAaThl, TIpeaHa3HaYeHHON
JUTsI pabOTHI B TEMTIEPATYPHOM TUATIa30He
oT —40 1o +85°C ¢ KOHBEKIIMOHHBIM OX-
JaXIeHUeM, B CHUCTeMaX C KOHIYKTHUB-
HBIM TeIJIOOTBOAOM. B cooTBeTcTBUM C
a1oit KoHuenuueir kommnanusd MEN Mikro
pa3paboTana crenraJIn3upoBaHHYIO Kac-
cety mys miat popmara 3U CompactPCI,
afanTUPYeMylo K yCIOBUSIM OXJTaKIAECHUS
Kax/oii KOHKpeTHOH muiathl. [TepBbiM 13-
JIeJIeM, BBIMYIIEHHBIM B TaKOM MCIIOJ-
HEHUU, SIBJISIETCSl MPOLIECCOpHas IulaTa
F50C na 06ase mpomeccopa Freescale
MPC8548. Bce mnatel cemeiictBa 3U
CompactPCI ¢ mnpoueccopamu Intel,
MpenHa3HaueHHbIE [JIs1 KOHBEKLIMOHHOTO
OoXJIaXIeHUsI B yKa3aHHOM [Marna3oHe
TEeMIIEpaTyp, TakKe MOTYT ObITh YCTAHOB-
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Puc. 13. 3awmwwénHblit Kopnyc Ana naar
¢opmara 3U CompactPCI

JIEHBI B TIOMOOHBIE KacceThl. OMHUMU U3
OCHOBHBIX TIPEUMYIIECTB ITOU KOHIIETI-
LMY SIBJISIIOTCS HM3Kas CTOMMOCTH BCEit
CHCTEMBI B 1ICJIOM U OTCYTCTBHE HEOOXO-
IUMOCTH CITelIMaIbHO pa3pabaThiBaTh
MPOIIECCOPHBIE TIATHI TS KOHTYKTUBHO-
T'O TETUIOOTBO/IA — HY>KHO TOJTbKO a/IarTHh-
poBatb mnpeaiaraemyto komnanuein MEN
Mikro kaccery 111 KOHKPETHOW TLIaThl.
Takoe peiieHue objagaeT BbICOKOWM THO-
KocThio. Kpome Toro, B pacropsckeHUn
pa3paboOTYNKOB MPOIECCOPHOM TLIATHI
ocTaéTcs BCST €€ TMOBEPXHOCTh, TaK Kak
CPEICTBO OpraHM3allMM TEIJI0OTBOIA
(kKacceTa) pacrojiaraeTcs BOKpYT IedaT-
HOIt TUIaThl, a He Ha Hell. Jist mocTpoe-
HUS TOTOBOM CHCTEMBbI M3 MOMEIIEHHBIX
B KaccCeThI TIIaT ObLIT pa3paboTaH CITeIr-
aTM3UPOBAHHBIN TIBIJIEBIAr03aIIUIIEH-
HBIIA KOPITYC CO CTEMEHbIO 3amuThl 1P65
(puc. 13), ycTOHYUBBIN K MEXaHUYECKUM
BO3IEUCTBUSIM U WCITOJIB3YIOIINI pa3be-
™Mbl ctanmapta MIL-C-38999. K atum
pa3béMaM MOTYT OBITh TTOIBEICHBI CUTHA-
JIBI C TIEpENHUX TaHeJIeil YCTaHOBIEHHBIX
B KOPITYC IIJIaT ¥/WIM TIJ1aT ThIIbHOTO BBO-
Ja-BbIBOJA. 3a CUET KOHAYKTUBHOTO TEIl-
JIOOTBOJIAa KOPITYC CMOCOOEH OTBOIUTH
paccerBaeMylo TEIUIOBYIO MOIIHOCTb 10
40 Bt B nuamnaszoHe temmepatyp oT —40 1o
+70°C. Kopmyc yKOMIIJIEKTOBaH TpeMs
cinoramu CompactPCI mist ycTaHOBKY 01~
HOI TMpOLIECCOPHOI TIaThl C OOKOBOI
IJIaTOM pacIlMpPEeHusi, OAHOM IUIaThl pac-
LIMPEHMUST ¥ OMHOTO MCTOUYHUKA MUTAHUS
¢ pazbemoM H15.

Kak yxxe ynoMuHanoch, mepBoii BbIITy-
ILIEHHOM KOMITaHUEe! MPOoLIeCCOPHO Mia-
TOU ¢ KOHIYKTUBHBIM TEIIJIOOTBOAOM Obl-
na miata FSOC (puc. 14). Ona nocTaBsi-
ercs ¢ nipoueccopoM Freescale MPC8548
(pabouas yactota ot 800 MIu no
1,5 I'Tir), HamasstHHBIMU OTIePaTUBHOM Ma-
MsThio DDR2 ECC émkocTthio 2 [6aiiT u
duami-guckom 16 I'6aiit. Bce curHansl
BBOJA-BbIBOJA, Kak U Tpu rnopra Gigabit
Ethernet, uyetbipe mopra USB, mo aByx
uHTepdericoB SATA, a Takxe nHTepdeii-
Chbl, oIpeje/isieMble MoJib3oBaTeleM MOC-
peactBoM ycraHosieHHoi [TJIMC, BbIBO-

Puc. 14. F50C - npoueccopHas nnara ¢
KOHAYKTUBHbIM TENJ00TBOAOM

ngTcs Ha pa3beéMm J2. Bee aieKTpoHHbIE
KOMIOHEHTBI HalasiHbl, YTO YBEIUYMUBAET
YCTOMYMBOCTb W3IENUsI K yOapHBIM Ha-
rpy3KaM U BUOpaLUU.

Ew€ omHUM MHTEpEeCHBIM pelIeHUEM
KOMIaHUU SIBJISIETCS IMHEKa 3alMILEH-
HBIX MOJYJIBHBIX KOMITBIOTEPHBIX KOMIIO-
HeHToB MIPIOS®. B He€ BxomsT BcTpau-
BaeMble KOMITBIOTEPBI, KOMMYTaTOPBI
Ethernet, ICTOYHUKY TTUTAHUS U YCTPOIL-
CTBa BBOJA-BBIBOAA. DTH YCTPOUCTBA
MpenTHa3HavYeHbI TSI MOHTaXXKa HACTEeHHO-
ro uiu Ha DIN-peiiky u cBS3bIBaIOTCS
Mmexay coboit mocpenctBom Ethernet.
AJIOMUHUEBBI KOpMyc, SBISIOUIUANCS
obmmM g Bceir auHeriku MIPIOS®,
o0ecrieurBaeT Mblie- U BJAArO3alluTy CO
crerieHbio P67, a TakKe 3alUTy 3JIEKT-
POHHBIX KOMIIOHEHTOB OT BHEITHUX Me-
XaHUYECKUX Bo3neicTBuil. Tak Kak Mak-
CHUMaJTbHOE SHEPTOMOTpebIeHe MOy et
MIPIOS® ne mpesbimaer 10 Bt, To Bce
OHU UMEIOT 0E3BEHTUIIITOPHOE UCTIOJIHE-
Hue. Bce Mx a1MeKTpOHHBIE KOMITOHEHTHI
HamasiHbI, YTO YBEJIWYUBAET YCTOWYM-
BOCTh M3JIEJIMI K yIapHBIM Harpy3kam u
BUOpaLIUU. YerpoiicTBa JIMHENKU
MIPIOS® cooTBeTcTBYeT TpeOGOBaHUSIM
Kesne3HogopoxHoro cranaapra EN 50155
xinacc Tx 1 mpegHa3HAYESHBI J1sT pAaOOTHI B
ITUPOKOM TeMTIEpaTypPHOM TUaIa3oHe OT
—40 mo +70°C.

[TepBbIM JIMHENKU
MIPIOS® cran 6e3BEeHTHJISTOPHBIA MO-
ounbHBIM KoMmmbloTrep RC1 (puc. 15),
MpenTHa3HAYeHHBINA 1T pabOThI B TSIXKE-
JIBIX TIOJIEBBIX YcoBUsiX. OH BBITIOIHEH B
3aIMUIIEHHOM AJTIOMUHUEBOM KOpITyce C
pasmepamu 220x130x86 MM, MMeeT cTe-
reHb 3amuThl IP67, cOOTBETCTBYET CTaH-
nmapty EN 50155. KommbioTep 6a3upyercst
Ha mporieccopax Intel® Atom™ Z510 c
paboueii yactoroii 1,1 I'Tit 1 BeITTycKaeT-
cs B IBYX Bepcusix: ¢ 3,5" 1IBETHBIM CEH-
COpHBIM JTUCITIeEM (COOTHOIIEHWE CTO-
poH 4:3, paspeineHue 640x480) mst cep-
BUCHBIX Liejieit u 0e3 Hero. Bce uHTep-
(eiichl BBOma-BHIBOA BHITIOTHEHBI C TIPU-
MEHEHMEM 8-KOHTAaKTHBIX pa3beMOB
M12, pa3MelI€HHBIX Ha TepeIHell TTaHe-

KOMITIOHEHTOM

Puc. 15. Be3BeHTUNATOPHbI MOBUNBHBII
komnbioTep RC1

. K cranmaptHbiM nHTEpdeiicaMm OTHO-
carcs nBa nopra Fast Ethernet, a Takke
cepBucHbie uHTepdeiicet USB 1 RS-232.
DyHKIIMOHATHLHOCT KOMITBIOTEPA MOXET
OBITH pacIIMpeHa ¢ TTOMOIIBIO CTIeTIUATN-
3UPOBAaHHBIX SA-amanrTepos, IS YeTo Ha
TepeHell MMaHeu 3ape3epBUPOBAHbI 1Ba
paszséMa. [lpumenenue [TJIMC B RCI1
MMO3BOJISIET MHTETPUPOBATh TaKWE WHTEP-
deticel, kak CAN, RS-485, IBIS wumu
mudpoBoit BBOI-BBIBOA. Yepe3 BTOpoOId
BXOJ [IJISI UCTOYHWKA THUTAHUS MOXKHO
OpTraHM30BaTh MOIKIIOUEHNE PE3ePBHO-
r0 UCTOYHUKA, HATIPUMEDP aKKYyMYJISITOP-
HOII GaTapeu, 4TO ClIEJaeT CUCTEMY yc-
TOWYMBOI K TMPOMaZaHUI0 OCHOBHOTO
2JIeKTpOonUTaHus.  JlOMOTHUTETbHBIN
pa3wéM PCI Express Mini Ha mipo1ieccop-
HOU mate W nmepxarteab SIM-kaptTsl
MO3BOJISIIOT PACIIUPUTD (PYHKIIMOHAIb-
HbIe BOBMOXHOCTH KOMITbIOTEpA 32 CUET
MoayJieil OecrpOBOJHON CBSI3U TaKUX
cucreMm, Kak Bluetooth, WLAN, WiMAX,
GSM/GPRS wau UMTS. [Ins atux 1e-
Jiell Ha TIepPeIHIOI MaHesb MOTYT OBbITh
OMNLKOHATHHO YCTAHOBJICHHI IBa pa3béMa
N-Type nns anteHH. Kommbrlotep RCI1
MpenHa3HaueH AJisl pabOThI B XKECTKUX YC-
JIOBUSIX DKCIUTyaTallid, B MOOWJIbHBIX U
OTBETCTBEHHBbIX NpuMeHeHusix. OH yc-
MeuHo paboTaeT Kak B YCIOBUSIX MOBBI-
LIEHHOW 3ambUIEHHOCTU W BJIAXHOCTH,
Tak U B IIMPOKOM TEMIIEpaTypHOM Aua-
nazoHe. RC1 MOXHO peKOMEHI0BaTh JJIst
MPUMEHEHUsT B Pa3IMYHBIX OTPACIsIX, HO
B TEpBYIO ouepenb B aBTOTPAHCMOPTE,
aBuallMy, aBTOMATU3aLUU TMPOU3BOI-
CTBa, MEIULIMHE U HA XEJe3HOA0POKHOM
TpaHCIopTe.

Jpyroii BaxkHOM COCTaBJSIOLICH JIU-
Heiiku MIPIOS® gensiorcst KomMMmyTaTo-
pbl Ethernet. B HacTosiiiee Bpems cyie-
CTBYeT HEOOXOIMMOCTh B UCTIOJb30BaHU Y
kommyTaropoB Ethernet B pa3nuaHbIX yc-
JIOBUSIX DKCIUTyaTalluy BIUIOTH /IO TeX,
KOTOpBIE CBSI3aHBI C OOJBIINMU TIepera-
JaM¥u TeMIIepaTyphl, 3anbUIEHHOCTHIO
WY TIOBBIIIEHHOW BJIAXXHOCTHIO. 3aliu-
MEHHBIE U HaAEXHbIE KOMMYTATOPBI
Ethernet HeoOXOMUMBI U IJIST TPAHCIIOPT-
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HBIX TIPUMEHEHU N, U TSI aBUALIW, U JIJIST
CHUCTEM MPOMBIILIEHHON! aBTOMaTU3alUH.
MmeHHO 1151 TAKWX IPUMEHEHWIA U TIpeT-
Ha3HaYeHbl KOMMYTaTOpPHl  JIMHEWKU
MIPIOS® xommanuu MEN Mikro. OHu
TOXE BBITIOJIHEHBI B 3aIIAIIEHHOM aJio-
MUHHEBOM KOpIyce C pa3Mepamu
220x130x86 MM, IMEIOT CTETIEHD 3AILUTHI
IP67, coorBercrByioT craHmapry EN
50155. Kommytatopst MIPIOS® (puc. 16)
BBIITYCKAIOTCS B IByX BapuaHTaX: yIpaB-
JITIeMBIA KOMMYTATOpP W HEYIIPABIISIeMBIIA.
O6a BapraHTa OCHAIIEHBI BOCEMbIO TIOP-
tamu Fast Ethernet, 1oCTyrmHbIMU Ha Tie-
pemHell maHenw 4Yepe3 pasbembl M12.
OHM TOJIEP>KUBAIOT TTOJTHO- U TTOJTYIYTI-
HEOJIOKHUPYIOLLYIO
KOMMYTAIIUIO C IIPOMEXYTOUYHBIM HAKOTI-
JIECHWEeM U aBTOTIEPErOBOPHI. DTU pexXu-
MBI YCTOMYUBBI K 0OPBIBAM CBSI3W U aBTO-
MaTUIeCKW BOCCTaHABIMBAIOTCS 0e3 M0-
TIOJTHUTENIBHBIX OTlepaluii copoca u me-
pesarpy3ku. BcTpoeHHbBIE WHCTPYMEHTHI
CaMOTECTUPOBAHUS TTO3BOJISIOT TOBBI-
CUTHh HAAEXHOCTb PAbOTBI KOMMYTATO-
poB. RS1 — ympaBnsgemMbIii KOMMYyTaTop,
CHAOXEHHBIN JOTOTHUTEIBHBIM CEPBUC-
HBIM TIOPTOM ¢ pa3béMoM MI12. DToT
TMOPT TO3BOJISIET JIETKO KOHGUTYPUPO-
BaTh BCe KaHAJIbI MO OTAEIbHOCTH, WC-
nons3yss RS-232, Telnet, SSH wnu

JIEKCHBIN PEXKHMEI,

SNMP Bepcuu 3. RS2 — HeynpaBisieMblii
kommyTaTop. O6a BapraHTa UCTIOTHEHUS
KOMMYTaTOPOB COOTBETCTBYIOT TpeboBa-
HUSM XeJIe3HOA0poXHOoro cranaapta EN
50155, a 3HAUYUT, BCe UX BJIEKTPOHHBIC
KOMTIIOHEHTBI HAMAasiHbI IS TIOBBILIEHUS
YCTOMUYMBOCTU W3AENUsI K yOapHBIM Ha-
rpy3KaM U BUOpaluy 1 caMu KOMMYTaTO-
pPbl MOTYT 9KCIUTyaTUPOBATLCS TIPU TeM-
neparype ot —40 go +70°C.

SAKJIOYEHME

Komnanuss MEN Mikro Elektronik
GmbH mnpennaraer MUWPOKWN CIEKTP
COBPEMEHHOTO O0OpYIOBaHUS [JIST TIO-
CTPOCHUST BBICOKOHAIEKHBIX BCTpauBac-
MBIX CHCTEM, TTpeIHa3HAYECHHBIX UISI OT-
BETCTBEHHBIX NMPUMEHEHUI U pabOThl B
KECTKUX ycmoBusix. Cpeny e€ mpoayKIuu
miatel B ¢opmatax CompactPCI®,
CompactPCI® PluslO, CompactPCI®
Serial 1 VME, kommnbloTepHble MOIYJIU
ESMexpress®, ESMini™ u ESM™, 3a-
IIUIIEHHBIE KOMITBIOTEPBI, KOMMYTAaTOPbI
Ethernet ¥ TOTOBBIE CCTEMbI, MC3OHMH-
Hble Moayau M-Modules™, PMC, XMC
u ap. Kpome 3T0r0, KOMITAaHUS MIpeiara-
€T YCJIYTH TI0 MOAEPHHU3allUU CTaHIAPT-
HOI TIPOLYKIINY U pa3pabOTKe CIieLIMaI-
3UPOBAHHBIX 3aKa3HBIX U3IEIUIA MO CIie-
HMUKAIIN 3aKa39nKa.

Puc. 16. 3awmnwéHrblie kommytatopbl Ethernet
nuHeiku MIPIOS®

Wwmes 6omnee yem 20-71eTHUI OTIBIT pas-
pabotku KommyTtatopoB Ethernet, Bctpa-
WBAaEMbIX KOMITHIOTEPOB, KOMMYHUKAIIN-
OHHBIX TUTAT, TPUKJIAIHBIX TPOTPAMMHBIX
OMOIMOTEK W TOTOBBIX CUCTEM C TIOJ-
NMEePXKKOM pe3epBUPOBAHUS, KOMITAHUS
MEN Mikro Elektronik GmbH opueHnTH-
pyeTcss Ha pellleHue 3amad MMOCTPOCHUS
SJIEMEHTOB CHUCTEM YIPABJIEHUS IS XKe-
JIE3HOJOPOKHOTO TPAHCIIOPTA, a3POKOC-
MHWYECKO OTpaciy, KOMIUIEKCOB 000-
pPOHHOTO Ha3HaueHUs M 0e30MacHOCTH,
MPOEKTOB CO3AaHMsT HOBEHIIIEro TeXHOIO-
TM4yeckKoro oobopynoBaHus. ®

ABTOpP — COTPYAHUK GUPMBI
nPOCODT

TenedoH (495) 234-0636
E-mail: info@prosoft.ru
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