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Anekced [NatHmnukmx

PC/104 - ctanpgapr

OIS XKECTKUX YCNIOBUMA
aKCNAyaTauum

B naHHoM cratbe paccMoTpeHbl ocHoBHble dopm-pakTopsl cranaapta PC/ 104,
MNpepctaeneHsl KtOYEBbIE NPEMMYLLECTBA U3AENUA AAHHOrO CTAHAAPTA NPUMEHMUTENBHO
K paboTe B XECTKMX YCNOBUSX SKCMTYATALMM M UCNONb3OBAHUIO B OTBETCTBEHHbBIX
npunoxexusx. OnucaHbl Haubonee MHTEPECHbIE HOBUHKM OT BEAYLUMX NPOU3BOAUTENEN
npoaykumu craHgapta PC/ 104,

Cranpapt PC/104, HaunHasa ¢ MOMEHTa
ocHoBaHus1 KoHcopunyma PC/104 B 1991
TOMly U CO3[aHUSI TIePBOI crienmuKamm
crannaprta B 1992 romy, akTHUBHO pa3BUBa-
eTCs U 3aBOEBBIBAET MOMYJISIPHOCTH B 00-
JIACTH TTOCTPOCHMST HAJEXKHBIX CUCTEM YTI-
paBiieHUsI, TpeAHa3HaYeHHbIX IS pabo-
Thl B XECTKUX YCJIOBUSIX DKCIUTyaTallUu.
CeromgHsi TIpOAYKLIMSI, BHITIOJHEHHAs! B
COOTBETCTBUM C TPEOOBAHUSIMU CTaHIAP-
ta PC/104, mmpoKo npuMeHsIeTCs B pa3-
JIMYHBIX OTpaciisix. CUCTEMBI yIIpaBIeHUs
OeCWIIOTHBIMU JIeTaTeIbHBIMU ammapa-
TaMu, OOPTOBBIE CHUCTEMBI KOHTPOJS U
HaBUTAllMU, PAKETHbIE KOMILIEKCHI, TIep-
COHAJIbHBIE CPEACTBA KOMMYHUKAIIUU —
BOT JJAJIEKO HE TMOJIHBII MepeyeHb Hanbo-
Jiee TIOMYJISIPHBIX MPUJIOXKEHUN U3ICITUN,
co3maHHBIX Ha 0Oase craHmapta PC/104.
BonbIIMHCTBO MHXKEHEPOB OTAAIOT Mpe[-
MOYTeHUE TaKUM U3IETUsIM Oaroiapsi ux
MpeuMyIIecTBaM, OOecreurBaeMbIM Ma-
JILIM BECOM U rabapuraMu, OBICTPOTOI
KOHCTPYUPOBAHUS BCEH CUCTEMBI U JIET-
KOCTbIO €€ WM3MEHEHUs, MeXaHUYeCKOi
HalE€XHOCTBIO KaK pa3béMOB, TaK U BCei
KOHCTPYKIIUU B LIEJIOM.

B maHHOIi cTaTbhe XOTENIOCh Obl MPEIIo-
JKUTh YUTATENSIM TIO3HAKOMUTBCSI C OC-
HOBHBIMM TIpeUMYyLIecTBAaMU CTaHAapTa
PC/104, pacckazatb 000 BcexX CyILIECTBYIO-
ux opM-dakTopax, a TakKe MpeCTaBUTh
HOBbIE UHTEPECHbBIE U3EIUsI U PELIECHUS
OT BEAYLLMX MUPOBbIX IPOU3BOAUTENECIH.

STANDbI PASBUTHUS CTAHAAPTA
PC/104

Crretmpukanuss PC/104 6buta paspa-
6oTaHa KaK METOJl paCIIMPEHMs OOJIBIITNX
KOMIIBIOTEPHBIX TUIAT JOTIOTHUTETbHBIMU
(GYHKIIMOHATBHBIMUA BO3MOXHOCTSIMU.
IMo3xe ObuTM pa3paboTaHbl MEPBbIE MPO-
1IECCOPHBIE TUIATHI ATOU CreNU(PUKAIINN.
Ceronns 6onee 100 ¢pupm Bo BcEM mupe
MpeIaraioT BHITIOJIHEHHBIE B CTaHOApTe
PC/104 mporieccopHble TIIATHI, TIIATHI
NIICKPETHOTO W aHAJOTOBOTO BBOIA-BbI-
BO/Ia, KOMMYHUKAIIMOHHBIE TUIATHI, WC-
TOYHWKHU TIUTAHUS, KOPITyca U AOTIOTHU-
TeJbHBIE aKceccyapbl. [1ockonbky Takoe
0O0JTbIIIOE KOJTMUECTBO KOMITAHWH Mpe/ia-
raeT COBMECTUMOE MeX Iy co00i 1 pa3Ho-
00pa3zHoe 1Mo GYHKIIMOHATBLHBIM BO3MOX-
HOCTSIM 000pyIOBaHUE OJHOTO CTaHAap-
Ta, TO caM CTaHIapT MOXHO paccMaTpu-
BaTh KakK rapaHTUPOBAHHYIO OCHOBY ISl
MOCTPOEHUSI BBICOKOHAIEXHBIX BCTpau-
BaeMbIX CHCTEM U3 KOMIIOHEHTOB C JUIU-
TEJbHBIM CPOKOM [IOCTYNMHOCTU. MHXe-
HEpbl MOTYT MCIIOJIb30BaTh IUIAThl pa3-
JIMYHBIX TPOU3BOAUTENEH, a TAKXKE Bapb-
MpOBATh TUIATHI, KaK MPOLIECCOPHbIE, TaK
u nepudepuiiHbie, Moayyas TOTOBbIE CHC-
TEMbI, COOTBETCTBYIOLME TPeOOBAHUSIM
KOHKPETHOTO MPUMEHEHUSI.

Paccmorpum hopM-hakTopsl, CylIecT-
ByIolIME B pamKax ctraHgapta PC/104.

Cam dopm-daktop PC/104 6but nipu-
HAT B 1992 roay B oTBET Ha TpebOBaHUs 00

YMEHBUIEHUU Ta0apUTHBIX Pa3MEpPOB U
SHEPronoTpedaeHus]  KOMIIbIOTEPHbIX
cucteM. Kaxnast u3 atux uesei Oplia 1oc-
TUTHYTa 0e3 yuiepba Juisl arnmapaTHOM U
MPOrpaMMHON COBMECTUMOCTH C TIOIy-
JIIPHBIMU KOMIIbIOTEPHBIMM CTaHIapTa-
mu. Crneuncdukauuss PC/104 npemiaraet
TOJIHYIO apXUTEKTYPHYIO, alapaTHylo U
MPOrPaMMHYIO0 COBMECTUMOCTb C KOMITbIO-
TEPHbIMU CTaHAAPTAMU B KOMIIAKTHBIX
pa3mepax miar 3,6"x3,8" (91,44x96,52 Mmm).
Ha3Banue crtanmapra ObUIO MOJYYEHO
u3-3a npuMmeHeHus1 104-KOHTAKTHOro
pa3béMa 1uHbl [SA, pacrnonoxkeHHOro B
HVDKHEM 9acTH TUTaThI.

PC/104-Plus — 3T0T hopM-hakTop 1mo-
Jnyuuiicst myTém gobasneHust mnHbl PCI ¢
nomoibio 120-KOHTAaKTHOTO pa3zbéMa B
BepxHell yacTu TuiaThl. JlaHHasT crierudu-
Kauus Obl1a npuHsata B 1997 rony. [lpu-
meHeHue muHbel PCI no3Bonwio paciiu-
pUTh (DYHKIIMOHAJIBHBIE BO3MOXKHOCTHU
cucteM 3a cu€t PCI coBMecTUMBbIX DyHK-
uwii: Buzgeo, Ethernet u apyrnx KOMMyHM-
KallMOHHbIX (GyHKUMiA. [Tpr 3TOM IaThl
PC/104-Plus Mo;THOCTBIO COBMECTUMBI CO
BCEMH TJTaTaMU, BBITIOJTHEHHBIMU B CTaH-
napte PC/104 (tonmbko mmHa [SA).

PCI-104 6611 ipuasT B 2004 romy. DtoT
dopM-bdakTop Moayyuscs Npu yaaaeHUuu
mmHbl [SA ¢ tuater PC/104-Plus. B pe-
3yJbTaTe OcTajach TOJBKO 120-KOHTaKT-
Hag mrHa PCI ¢ pa3sémMoMm B BepxHelt yac-
TU TUIaThl. YJajeHue OOJIbIIOro pazbéMa

www.cta.ru

© CTA-NPECC

CTA 1/2011




© CTA-TMPECC

OB3OP/BCTPAMBAEMbIE CHUCTEMDBI

Tabnuya 1
OcHoBHble 0co6eHHOCTU opM-haKTOPOB, NPUHATLIX B paMKax ctaHaaprta PC/104
®OPM-MPAKTOP ™n PA3MEP (mm) | LUUHA OCOBEHHOCTU
PC/104 CrekoBas KoHuenuus 90%96 ISA Manblit pa3mep, CTeKoBas KOHCTPYKLMUA
Manblit pa3mep, BbICOKOCKOPOCTHAs WHHA, 6osiblue BO3MOXHOCTEN NO pacluMpeHmnto
PC/104-Plus CTekoBas KoHUenuus 90Xx96 ISA + PCI (yHKUMOHANa C NOMOWSI0 WwHH ISA 1 PCT
PCI-104 CrekoBas KoHLUenuus 90X96 PCI Manblit pa3mep, BbICOKOCKOPOCTHAA LWWHA, UCNONb3yeTcs ToNbKo WwiHa PCI
PCI/104-Express | CTeKkoBas KoHLenuus 90X96 PClIe + PCI Manelit pa3mep, coBpemMeHHas BbICOKOCKOpPOCTHas WwiuHa PCle
PCle/104 CrekoBas KoHUenuus 90X96 PCle Maneiit pasmep, Tonbko wuHa PCle
Bonblme pa3mepsl N03BOAAIOT pa3Melatb 60sblie QYHKLMOHANbHbIX 3NEMEHTOB Ha niaTe.
EBX MatepuHckas nnata | 146x203 | ISA + PCL Kpome T0ro, ecTb BO3MOXHOCTb OTBECTU GOMbLUE TEMNA, YTO MO3BOJSET NPUMEHSATD
BbICOKOMPOU3BOAUTENbHbIE MPOLECCOPbI
EBX-Express MarepuHckas nnata | 146x203 |PCle + PCI Bce npeumywectsa popm-daktopa EBX, nntoc wuHa PCle
Bce HeobxoauMble pa3beéMbl PacnosioeHbl Ha NaTe, YTo NO3BOMSET HE UCMONb30BaTh HOMbLIOE
EPIC MarepuHckas nnata | 115x165 | ISA + PCI KONMYecTBo kabenei. YBeNNYEHHbI pa3amep NpesocTaBasfeT BO3MOXHOCTb MCMO/b30BaThb
BbICOKOMPOM3BOAUTENbHbIE MPOLECCOPbI
EPIC-Express MartepuHckas nnata | 115x165 |PCle + PCI Bce npeumyuiectsa dpopm-ctaktopa EPIC, nntoc wuHa PCle

wHbI [SA co3naét nornonHurensHbie 10%
CBOOOIHOTO MeCTa Ha TIIaTe, YTO ITO3BOJISI-
eT YBeIMINTh (hYHKIIMOHATTLHOCTD TIIAT 3a
CUET peam3aliy JOTIOJTHUTETbHBIX (PYHK-
11 BBoa-BbIBoAA. B naHHOM hopM-dak-
Tope TUiaTa (DYHKIMOHUPYET TOJIBKO TI0
mmHe PCIl. Ho ecim ISA wucrnonmb3syercst
KaK TIMHA PaCHIUPEeHUsT KOMITBIOTEPHBIX
CHUCTEM C TIPOIIECCOPHOU apXUTEKTypOit
x86, To mmHa PCI MOXeT IpUMEHSIThCS U
MpU APYTUX apXUTEKTypax, TaKuX Kak
XScale, PowerPC, ARM u FPGA.

EBX (Embedded Board eXpandable) mo-
JIY9UJT CTATyC CrienUKAIITN KOHCOPIINY-
ma PC/104 B 2005 romy, XOTs1 pa3paboTaH
onu1 eni€ B 1997 romy. DTOT cTaHIApT OTpe-
JIeJISIeT OMHOIIIATHBIE KOMITBIOTEPHI OOJTb-
mero pa3mepa 5,75"x8,00" (146x203 mm) ¢
mmHo pacmpenus PC/104-Plus. bosb-
LW pa3Mep MO3BOJISIET BMECTUTDH B TIPO-
LIECCOPHYIO IIaTy OOJbLIYI0 (YHKIMO-
HaJIbHOCTh M YMEHBILIUThH OOIllee YUCIO
miar B cucteMe. O4eHb MHOTHE TIOCTaB-
MKy npepiaratot riarsl EBX B no6asne-
HHME K COTHSIM Pa3IMYHBIX IJIaT CTaHAap-
toB PC/104-Plus u PCI-104.

EPIC (Embedded Platform for Industrial
Computing) 611 MPUHIT KOHCOPLIUYMOM B
2005 romy. [Tpunsarue storo hopm-daxkTo-
pa ObUTO TTPOAMKTOBAHO HEOOXOAMMOCTBIO
MPUMEHEHUSI TUIAT TPOMEKYTOUHOTO pa3-
mepa mexnay PC/104 u EBX. Ilnara EPIC
nMeeT pa3mepsl 4,5"x6,5" (115x165 mm) u
MO3BOJISIET UCIOJIb30BaTh COBPEMEHHbBIE
npotieccopbl. CTaHAapT onpeaessieT 30HbI
BBOJA-BbIBOJA U HaIMuMe TakKuX (yHK-
uuii, kak Ethernet, mociegoBarejbHbIC
MopThl, LUGPOBOII U aHAJOTOBBIN BBOJI-
BBIBOJI, BUJIEO U T.1.

B 2008 rogy B COOTBETCTBUM C TEKYLIU-
MU TEHJEHUUSIMU Pa3BUTHSI KOMITbIOTEP-
Ho#t uHaycTpuu B ctanaapt PC/104 6b11u
BBEIEHbl COBPEMEHHbIE IMOCIEA0BATEIb-
Hble uHTepKOHHEeKThI PCI Express u USB
U TIPUHSITBL HOBBIE (HopM-(pakTOphI
PCl1/104-Express, PCle/104, EPIC-Ex-
press 1 EBX-Express. Mx ocHOBHasi oco-

OEHHOCTb OIIpeAeIsieTCSl TeM, UYTO ObLIO
MPUHSITO PEILIEHME OTKA3aThCsl OT IIMHbI
ISA u 3aMeHUTb €€ HOBOI ILIMHOM, BKJIIO-
varonieii B ceds 4 PCle x1, 1 PCle x16 u
USB. [lns1 aToro 6nu1M pa3paboTaHbl CIie-
LIMAJIM3UPOBAHHbBIE PA3bEMbBI, COXPaHsIIO-
M€ MEXaHUYECKYI0 COBMECTMMOCTb C
COCTMHMUTESIMU TUIAT TIPEAbIAYIIMX CIie-
uuduKaIMii ¥ CrocoOHbIE IMPOIYCKaTh
BBICOKOCKOPOCTHbIE CUTHaIbl. TakuM 00-
pa3oM, HOBbIE criel(UKALMUA COXPAHSIOT
0a30BbI€ MTPEUMYIIIECTBA CTaHIapTa, TaKKe
KaK KOMIaKTHBIE pa3Mephl M BLICOKAsST Me-
XaHUYecKasi MPOYHOCTh, MPUOABISIOT B
MPOU3BOAUTEILHOCTU M, B KOHEYHOM CUE-
T€, PaCIIUPSIOT BO3MOXKHOCTU TOTOBBIX
BCTPAaBaCMBbIX CUCTEM.

OcHOBHbIE 0COOEHHOCTH (opM-hak-
TOPOB, NMPHMHATHIX B paMKaxX CTaHIapTa
PC/104, npeacrasieHsl B Tab. 1.

IToapoOHee MO3HAKOMUTBLCS CO BCEMU
crieM@uKaIusIMA, TOCTYITHBIMA K CBO-
0GOIHOI 3arpy3Ke yepe3 perucTpaiuio, a
TaKKe C MOJHBIM MepeYyHeM KOMIIaHWI U
MPOAYKLIMU MOXHO Ha O(DUIINATILHOM pe-
cypce KoHcopuuyma www.pc104.org.

OCHOBHbIE OCOBEHHOCTH
ANg PABOTbI B XXKECTKUX
YCJIOBUAX JKCNAYATALMMU

B Takux otpacisix, Kak Kejne3HOI0pOX-
HbBII TPaHCIIOPT, aBUAllMsl, BOEHHas IPO-
MBIIIUICHHOCTh, aBTOMOOWJIBHBII TpaHC-
TOPT U T.I., K allllapaTHbIM CPEICTBAM YII-
PaBJICHUS TIPEABSABISIOTCS BBICOKHE TPeOO-
BaHUSI B OTHOILLIEHUM BO3MOXHOCTU UX Ha-
IEXHON pabOTHI PY BO3ACHCTBUN Pa3/Ind-
HBIX JIeCTAOMIM3UPYIOIINX (PaKTOPOB (ITO-
BBIIIICHHAs] BUOpAlLIMs, yIapHble Harpy3Ku,
LIMPOKUIT Arara30H M3MEHEHUsI TeMIiepa-
Typ u ap.). PazpaboTurkaM cOBpeMEHHbIX
CPEICTB YIPABJICHUS TOCTOSHHO TPUXO-
JIATCSI CTAJIKMBAThCsS C BHIOOPOM 0a30BOTO
CTaHIApTa aImapaTHON peaqn3au, U Oc-
HOBHBIMU KPUTEPUSIMU BEIOOpA, KpOME pa-
0OTOCITIOCOOHOCTU B XKECTKUX YCJIOBUSIX
SKCIUTyaTalliM, TaKXe SIBJISIIOTCS YIOOCTBO

Ppa3paboTKM TIPOrPAMMHOTO O0ECTICUCHUSI,
IIAPOKUI BHIOOP (DYHKLMI, HE3aBUCH-
MOCTh OT OIHOTO TOCTaBIIMKa. YTo XKe
3nech craHmaptr PC/104 moxer Tpemio-
KWTh pa3padOTUYMKaM CHCTEM YIIpaBICHUS
JIJIST OTBETCTBEHHBIX TPUMEHEHUTA?

OnHOI1 13 TIIaBHBIX OCOOEHHOCTEH CTaH-
napra PC/104, 3amoXeHHOW ¢ MOMEHTa
€ro pa3paboTKH, SIBJISIETCS yIapo- U BUO-
poycToitunBasi MOAYJIbHasE KOHCTPYKIIUS.
[lepenaya mHpOpMAaLIMKU OCYIIECTBISETCS
T10 IMHAM JTaHHbBIX, BBITIOJTHEHHBIM B BUJIE
pazbéMoB. Takoe pelieHre MO3BOJISIET pac-
oJ1araTh IJiaThl OMHY HaJl APYTOM C COeIM-
HEeHUeM 4epes3 3Th pa3béMbl. Kpome Toro,
COCIMHEHME TIIaT OCYIIECTBISIETCS ¢ T10-
MOIIBIO JTOTOJHUTEIBHOTO 4-TOYEYHOTO
KpeTUIeHUsI, UTO B pe3ysbrate (hOopMUpYET
3aIIMIIEHHBIM OT MEXaHUUECKUX BO3MCH-
CTBUI KOHCTPYKTMB. Takum oOGpazom, 3a
MEXaHMUYECKYIO MTPOYHOCTb KOHCTPYKIIUHU
PC/104 oTBevaloT u caMu IIIMHHBIE pa3be-
Mbl, U 4-TOYeUHOE XKECTKOE KperjieHue
miaT Mexnay coboii. Cucrema ¢ Takoi
KOHCTPYKIIMEN CIocoOHa paboTaTh Npu
BBICOKOI BUOpAIIMU U yIapHBIX HArpy3Kax.

OpnHaKo He TOJBKO PEIlIeHUs] Ha YPOBHE
0o0111eli KOHCTPYKLIMKM 00eCreunBaloT 3a-
LIMATY OT MEXaHWYEeCKHX Harpy3ok. Tak, B
9THX XK€ LeJsIX OOJBIIMHCTBO MPOU3BOAM-
TeJiei MPOLIECCOPHBIX U MepupepUuitHbIX
MOJyJIeil TIOJIHOCThIO paclauBaloT Bce
KOMITOHEHThI (MUKPOIMPOLIECCOP, MaMsTh
U T.J.) Ha IJ1aTe; B JOMOJHEHNWE Ha CaMUX
TlaTax MPUMEHSIIOTCS HE CTaHAapTHbIE
KOMIIBIOTEpHbIE Pa3bEMbl IS BBOAA-BbI-
BOIA JAHHBIX, a 3AIUUIIEHHBIE PAa3bEMBI.
[TonoGHbIe JOKaTbHBIE MEPHI BHOCST CBOIA
BECOMBII1 BKJIaJ B TOBBILIEHUE YCTOMYM-
BOCTHM CUCTEMbI K MEXaHUUYECKUM BO3JICH-
CTBUSIM B LIEJIOM.

[lnatel B hopmate PC/104, kak nmpaBu-
JI0, TIpeTHa3HaYeHbl [T 9KCIUTyaTalliy B
pacIIMpeHHOM TeMIIepaTypHOM Tuara3oHe
ot —40 1o +85°C, a B HEKOTOPBIX CJIydasix U
ot —50 o +85°C. IMoaToMy [Isl MOBBILLIC-
HMSI HAIEKHOCTH PabOThI B TAKUX YCIIOBH-
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SIX TUTAThI TIOKPBIBAIOT YPETAaHOBBIM 3aIIINT-
HBIM TTOKPBITHEM, KOTOPOE YCUJIUBAET TThI-
JIEBJIATO3AIIUTY OTIETHHBIX MOMIYJICH, a Je-
pe3 3TO — U BCEil CUCTEMBI.

[TomuMo ompenensieMbIX 0COOEHHOCTSI-
MU KOHCTPYKIIMH TIPEUMYILECTB, KOTOPBIE
00eCTIeunBalOT YCTOMIMBOCTh K MEXaHU-
YeCKUM BO3MEMCTBUSIM U 3aIIIUTY OT BHEIII-
HUX (aKTOpOB B XKECTKUX YCIOBMSIX
SKCIUTyaTalluu, CJIeayeT OTMETUTb Xapak-
TepHOe mist craHmapra PC/104 ymoGcTBO
TpY pa3paboTKe MPOrpaMMHOTO obecTiede-
Hus. B popm-dakropax PC/104 mpumeHs-
I0TCSI T€ XK€ IIWHBI U TIPOTOKOJBI, UTO U B
TEPCOHATTBHBIX KOMITHIOTEPAX, U 3TO TI03-
BOJISIET CO3/IaBaTh MPOTPAMMHEIN Kom Oe3
TIPUBJICYCHYST TOTIOJTHUTETBHBIX PECYPCOB.
Pazpaboruuku mar PC/104 obecrieunBa-
10T pPabOTy CBOMX M3IEIHIA C TAKUMH TIOTTY-
JIIPHBIMU  OTIEPALIMOHHBIMU CUCTEMaMHU,
kak Windows CE, Windows XP Embedded,
DOS, Linux, a Takxe ¢ oreparioOHHbBIMA
CHCTEMaMH XECTKOTO pealbHOTO BPEMEHU
QNX, VxWorks u T.11.

Ceronnst B Mupe yxe 6osee 100 pupm
MpeIaraioT LUPOKUI aCCOPTUMEHT TMTPO-
LIECCOPHBIX TUIAT, TUIAT C LU(POBBIMU
curHajabHbBIMU TIpotieccopamu u TTJIUC,
MJaT BBOJA-BbIBOAA, KOMMYHUKAIMOH-
HBIX TUIAT, ICTOYHUKOB MTUTAHUSI, BBITIOJ-
HEHHBIX B COOTBETCTBUM CO CTaHIAPTOM
PC/104. Bcé ato obopynoBaHHE COBMEC-
TUMO MEX]ly COOOM U MOo3BOJIsIET pa3pada-
ThIBaTb CHCTEMbl YMpPAaBJICHUSI, ONMTUMU-
3UPOBaHHbIE KaK MO (DYHKIIMOHATEHOMY
HaIOoJIHEHUIO, TaK U TO LIeHE.

Brnaronapst onmucaHHBIM OCOOEHHOCTSIM,
MO3BOJISTIOIIMM CO3/1aBaTh COBPEMEHHbIE
BBICOKOHANIEXKHBIE CHUCTEMbl IS OTBET-
CTBEHHbBIX MPUIOXKEHUN U XKECTKUX YCIIO-
BMi1 aKcrutyaTaiuu, ctannapt PC/104 no-
JIy4uJ1 Haubosiee IMPOKOoe pacipocTpaHe-
HHE B adPOKOCMUYECKUX, TPAHCIIOPTHBIX
Y BOGHHBIX TPUMEHEHMUSIX.

MproAYKLUMS U PELLEHUS
HA BA3E CTAHAAPTA PC/104
Ceiluyac B MMpe MHOTO MTPOU3BOIUTENCH
m3nenuii ctangapta PC/104, onu nipemia-
ratoT OOJIbLIOI BBIOOP TUIAT M PELICHUIA.
Ornucarb WX BCe B paMKax OTHOM CTaThby He
TIPEICTABIISIETCST BO3MOXHBIM. B KauecTBe
TpUMepa PacCCMOTPUM TTPOIYKITUIO KOMIIa-
Huii FASTWEL, RTD Embedded Tech-
nologies, LIPPERT Embedded Computers,
Tri-M Engineering, Tak KaKk UMEHHO 3TU
KOMITAaHUY 3aHUMAIOT aKTUBHYIO TTO3UIIIIO
U UTPAIOT BEAYIIYIO POJIb B KOHCOPILIUYME
PC/104 n npemnararoT MHOTO HOBBIX, WH-
TEPECHBIX ¥ BO MHOTOM YHUKATbHBIX U3/~
it v petieHuit. [1pomyKimst 3TuX KoMma-
HUIl W3HAYaIbHO pa3pabaThiBaeTCs ISt

Puc. 1. Mpoueccopras nnata FASTWEL CPC304
C AManasoHoM paboumx Temneparyp
o1 -50 go +85°C

Puc. 2. KommyHuKaymoHHbiit mogynb FASTWEL

cepuun CNM3xx ¢ noagepkoit NMOHACC

XKECTKUX YCIOBUI BKCILTyaTalluM, MUK-
POTIPOLIECCOPHI U ITAMSITh HaITastHbI Ha TIJTa-
THI, a TJIAThl pacCUMTaHbI HA paboTy B IIU-
POKOM TeMriepaTypHOM Jraria3oHe oT —4(
no +85°C. TakuM 006pa3oM, TMPOIYKIIMIO
3THUX KOMIAHUN MOXHO pPEKOMEHIOBATb
17151 pa3pabOTKKU HAIEXKHBIX CUCTEM YITIPaB-
JICHHMSI, OTBEYAIOIINX YCJIOBUSIM U TpeOOoBa-
HMSIM OTBETCTBEHHBIX IPUMEHEHUIA.
PaccMoTpeHue HauyHEM C pOCCUICKON
kommanun FASTWEL. OcHoBaHHas1 B
1998 romy ¢upma FASTWEL Ha ceron-
HALIHUI JEHb SBJISIETCS OMHOW U3 CaMbIX
BBICOKOTEXHOJIOTUYHBIX KoMmaHuii Poc-
cun. Couerast aKTUBHBIE BJIOXKEHUS B OCBO-
€HUE HOBEWIIUX TEXHOJOTUI C UCTIOJIb30-
BaHMEM OITbITA U TTOTEHIIMATA POCCUIMCKUX
pa3paboTunkoB u TexHosoros, FASTWEL
YCIIEITHO KOHKYPHUPYET C BEAYILIMMU MUPO-
BBIMM TTPOM3BOAMUTEISIMU 3JICKTPOHHOTO
obopynoBanus. [Ipomykuusi FASTWEL
HaXOAMT MPUMEHEHUE B OTBETCTBEHHBIX
MPUJIOXKEHUSIX Ha TPAHCIIOPTE, B TEJIEKOM-
MYHMKAIIMSIX, B MPOMbIIIIEHHOW aBTOMa-
TU3alMUM M BO MHOIUX JAPYrUX OTpacisx,
rae Tpedyercst HanéxHOe 00OpyIoBaHUE,
CrocoOHOe paboTaTh B XKECTKUX YCJIOBUSIX
skcruyatauuu. Msnenuss ¢upmbr FAST-
WEL noJHOCTBIO YYUTBIBAIOT CIIEHU(UKY
pbiHka Poccuu u ctpan CHI kak o Habo-
Py NOAIEPKUBAEMbIX TUTIOB CUTHAJIOB, TaK
U TI0 CTOMKOCTU K HeOJIaronpusiTHbIM (hak-
TOpaM BHellIHeil cpeabl. CBOMM 3aKa3uu-
kaM FASTWEL npemiaraer IM1poKyIo Jiv-
Heliky obopynoBanusi PC/104. B aty nu-
HEeWKy BXOAST ClIeAyIolre MPOLEeCCOPHbIE

maatel: CPC1600 — BcTpanBaeMblii OHO-
MJIaTHBINA KommbloTep craHgapta PC/104-
Plus ¢ momaep:kkoit mpoLeccopoB cemeii-
crBa Pentium M (uactora ot 1,0 10 2,0 I'Tix)
JUTSI BBICOKOMPOU3BOAUTEIbHBIX OOPTOBBIX
cucreMm; CPC304 — BcTpanBaeMblil OTHO-
MJIaTHBINA KommbloTep craHaapta PC/104-
Plus, npenqHasHauyeHHbII 151 UCMOIb30BA-
HUS B OTBETCTBEHHBIX OOPTOBBIX CUCTEMAX;
CPC306 — BcTpamBaeMblii OIHOIUIATHBIIA
komitbioTep cranmapta PC/104-Plus ¢ BbI-
YYCITUTETBHBIM SIAPOM apXUTEKTYPHI X86 1
MHTETPUPOBAHHOM TTOACUCTEMON I (pO-
BOTO U aHAJOrOBOTO BBOJIA-BBIBOJA;
CPC307 — BcTpamBaeMblii OIHOTUIATHBINM
komrtbioTep ctanmapta PC/104-Plus ¢ BbI-
YHCTUTEBHBIM SAPOM apXUTEKTYPhI X86 1
nBymst uHtepdeiricamu CAN. OTIMuurenb-
HOW OCOOEHHOCTBIO TIPOIECCOPHBIX ILIAT
FASTWEL sBnsiercst moJiHasi pacnaiika
KOMITOHEHTOB (ITPOIIeCCOp, MaMsTh U T.1L.).
KpomMe wucronHeHUsT cO CTaHIapTHBIMK
TeMIIepaTypHBIMM auana3oHaMu ot 0 1o
+70°C n ot —40 no +85°C, rurarer CPC304
(puc. 1) u CPC307 umeror Monudukaiuu,
MpeaHa3HauYeHHbIE JUIsT pabOThl TIPU TeM-
neparypax ot —50 g0 +85°C (CPC307 — no
+90°C).

JIuneiiky nponykuuu FASTWEL no-
TOJTHSIIOT MOJIYJIU TUCKPETHOTO BBOJA-BbI-
Boma DIC311 u DIC310, moxynu o6pabot-
ku rpaduueckoit uHdopmaruu VIM301,
MOy OECIPOBOMHON CBS3U CEpPUU
CNM3xx, momyu mrosieBbix mmH NIM351
¥ UCTOYHUKM TuTanust PS351. HoBbimu 1

OIHMMM U3 HauboJjiee MHTEPECHBIX U3IC-

.

Puc. 3. UcTtouHuk nutaHua FASTWEL PS351
C UHTeNNIeKTYaNnbHOW CUCTEMOW ynpaBieHus

Puc. 4. MoaynbHbIi 3aWUILEHHBIA KOMNbIOTEP
FASTWEL MK307
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Puc. 5. Mnarbl B opmare PCI/104-Express

JITIi B 3TOM TIePEeYHE SIBISIFOTCST MOJYJIU
cepun  CNM3xx u wmctouynmk PS351.
Momym cepun CNM3xx (puc. 2) — KOM-
MYHUKAIIMOHHBIE MOMYJIN C TIOMIEPKKOM
CUCTEM TJI00ATBHOTO TTO3UIIMOHUPOBAHMS
GPS u INTOHACC u co BCTpOEHHBIM MO-
nysieM OecTIpPOBOTHOI CBSI3U, 00eCIIeurBa-

IOIUM TIepenavyy TOJIOCOBBIX CHUTHAJIOB

crangapra GSM [yis1 4eThIpEX 4aCTOTHBIX

nuamnazoHoB 850/900/1800/1900 MIir u

nepenady JaHHBIX 1o TTpoTtokonam GPRS/

EDGE c monnep:xkoii nByx SIM-kaprt. Mc-

TouyHMK Ttanus PS351 (puc. 3) uHTepe-

CeH TEM, UYTO MMEET WHTEJICKTYaATbHYIO

CUCTEMY VIpaBJICHUsI, BbITIOIHSIOUIYIO

crenyrome QyHKIIMN:

© MOHUTOPWHT OKpYXaloIlel TemMrepary-
pHI ¥ YIIpaBlieHUE KaHaJlaMU HarpeBarte-
JISI 1 BEHTUJISITOPA B TIPOTPAMMUPYEMbIX
JIHara3zoHax Temmeparypsl o —50°C;

@ BeJieHVe XXypHala CUCTEMHBIX COOBITHI
C TIPUBSI3KOI KO BpeMEHHU U Jate;

@ yIpaBJIieHUE CTOPOXEBBIM TaliMepoM,
OTKJTIOYAIOIM TIUTAaHWE CUCTEMBI B
ciIydyae 3aBUCaHUS;

©® aBTOMAaTUYECKUI TIepexon Ha pe3epB-
HBII KaHaJl TUTaHWS,

© BKJTIOYEHNE/OTKITIOYEHNE CUCTEMBI IO
pacrcaHuio;

©® DyHKIMST OXpaHBl CHUCTEMBI, HaXOMs-
1Ielicsl B OTKIIOYEHHOM COCTOSIHUM.
PS351 onTumusupoBaH WISt UCTIONB30-

BaHWS B COCTaBe W3IENNil, TIpeaHa3Ha-

YEHHBIX JUTST OKCIUTyaTalluu:

® B HEOOCTYKMBAEMbIX CUCTEMAaX B TPYII-
HOJIOCTYTTHBIX paiioHax;

@ B crucTeMaX ¢ aBTOHOMHBIM TTUTaHUEM
OT COJIHEYHbIX OaTapeii;

@ B cucTeMax C aKKyMYJISITOPHBIM TTUTa-
HHUEM Ha TPAHCTIOPTHBIX CPEACTBAX;

@ B CUCTeMax, SKCIUTyaTUPYeMBIX B 9KCTpe-
MAJTBHBIX KITMMATUIECKUX YCTIOBUSIX.
Kpome nocraBku KOMITOHEHTOB B (hop-

mare PC/104, FASTWEL mnpemiaraet u

TOTOBBIE CUCTEMBI Ha 6a3e cBOeil pomyK-

. OMHUM U3 TIPUMEPOB TaKUX CUCTEM

apisiercss watdopma MK307 (puc. 4).

B 6a30BOM MCTIOJHEHUM B €€ COCTaB BXO-

AT TiporieccopHbiit Moayias CPC307-04,

Momyinb BuneokoHTposutepa VIM301-01,

KOMMYHUKAITMOHHO-HABUTAIIMOHHBII MO-

nmyas CNM350-01, Momyb MCTOYHUKA TTH -

tanuss PS351-01. [laHHBIN KOMITBIOTED

OpUEHTUPOBAH Ha WCTIONH30BaHUE B MO-

OWTBHBIX M TPAHCIOPTHBIX CHUCTEMaX.

Joctyn K pazbéMaM CO CTOPOHBI JTUTIEBOM

MaHeu U HATMYMe MOHTAXKHOI 1iatdop-

MBI 1T OBICTPOTO MOHTaXa ITO3BOJISTIOT

BCTpanMBaTh KOMITBIOTEP B TJIyXWe HUIIN.

KoHCTpykTUB momycKkaeT yCTaHOBKY 10O

MSTA MOAyJel pacimpenust. Ui BeiBona

CUTHAJIOB OT MOJYJIe pacIliMpeHusl Ha JIn-

1IeBOI TaHeW TPEeayCMOTPEHBI YeThIpe

18-KOHTaKTHBIX pazbEma.

CX0Xuii TOIXOA K TIOCTPOSHUIO CUCTEM
PC/104 mnpencraBnasger amepuKaHCKas
kommaHusi RTD Embedded Technologies.
B nuHeliky e€ mpoayKimu BXOTUT IIMPO-
KUl CHeKTp 00OpYyIOBaHMS: MPOLIECCOp-
HbIe TUIAThI, TUIAThl U(MPOBBIX CUTHATb-
HBIX MPOLIECCOPOB, TUIAThl aHAJIOTOBOTO U
TIMCKPETHOTO BBOJA-BbIBOJIA, KOMMYHUKA-
LIMOHHBIE TIAThl, UCTOUHUKYU MHUTAHUSI U
BCTpanBaeMble KOMIbIOTEPHI B 3aILUIIEH-
HOM ucnonHeHuu. Best muHelika npenHas-
HauyeHa JJIs1 paOboThl B KECTKUX YCJIOBUSIX

SKCIUTyaTaluu.
Komnanuss RTD oaHolt M3 mepBbIX
Mojjaepxaja HOBYIO CHelr(bUKALIKIO

PCI1/104-Express (puc. 5) u mpemioxuia
COOTBETCTBYIOIIYIO JIMHEIKY IMPOMTYKIIUN:
npoueccopHbie maatel CMA22 Ha 0Oasze
npoueccopoB Intel Core 2 Duo, uctouHuk
nutanust ATX104HR-Express, kKomMyHu-

KauMoHHbIN Momynb CM9222ER ¢ aBymst
nopramu Gigabit Ethernet u HOBBIII MO-
nyab LAN25255HR kommytanuu 5 mop-
ToB Gigabit Ethernet, Moaysib LiMppoBOro
BBoJa-BbiBoga DM9820HR.

OnHOM W13 MIaBHBIX OTJIMYUTEIbHBIX
OCOOCHHOCTEI 3TOM KOMIAHWU SIBJISIETCS
TO, UTO Ha 6a3e CBOE TMHENKY MPOAYKLIUK
OHa TIpeilaraeT TOTOBbIE€ CHCTEMBbI:
IDAN™ — Intelligent Data Acquisition
Node (MHTeNEKTyaIbHbIN y3ea1 cOopa
naHHbix) 1 HIiDAN™ — High reliability
Intelligent Data Acquisition Node (Bbico-
KOHAAEXKHBIN MHTEJJIEKTYalbHbIN  y3es
cOopa IaHHBIX).

IDAN™ — craHnmapTHasi ToToBasi CUCTe-
Ma, OCHOBaHHas Ha TPUMEHEHWW IUIaT
dopmata PC/104, PC/104-Plus u PCI-104,
CMOHTUPOBAHHBIX B ATIOMUHUEBOM KapKa-
ce (puc. 6). [ToaKTIOUeHUST OCYILIECTBIISTIOT-
CsT CTAHIAPTHBIMU KOMITBIOTEPHBIMU Pas3hb-
€MaMH, YCTaHOBJICHHBIMM Ha KapKace.
B cooTBeTcTBMM CO CTaHZAPTHBIM TIOIXO-
JIOM K TIOCTPOEHUIO CUCTeM Ha Ga3e ruiar
dopmarta PC/104 Bce HeoOXomMMBble TUTa-
ThI — TIPOLIECCOPHAsT, BBO/IA-BbIBOMA, KOM-
MYHHMKALMOHHBIC W UCTOYHUK TMUTAHUS —
CcOOMpArOTCsl B ME30HMH; Jajiee STOT Me30-
HMH TIOMEIIaeTcs B KOPITyC, TIie Hamo Oyaer
MPOM3BECTU KaOEILHYIO Pa3BOJIKY, PacCUm-
TaTh TETIOBBIE TTapaMeTphl U T.JI. [JTaBHBIN
HEIOCTATOK TaKOTO PEIeHUsT — 3TO CIIOXK-
HOCTb TIPY MOIEPHM3AIMU W OOCITY>KMBa-
HWMU CHCTeMBI. B oT/inume ot ctaHgapTHOTO
noaxonda, uist moctpoeHust cucrem 1DAN
HUCTIOJIb3YeTCs IPYroe pelleHue: Kaxnaas
TJ1aTa, BXOMMIIAS B JIMHEWKY TIPOMYKIIUU
RTD, nomeliaercsi B crieUaIbHO Paccuu-
TaHHBII TSl He€ (Dpe3epOBAHHBIN aTIOMU-
HMEBBIN Kapkac, popMa KapKaca paccuu-
TBIBACTCS M3 COOOPaKEHWIT 0OeCIieueHUs
MaKCUMAaJIbHO 3(D(EKTUBHOTO TEIJIOOTBO-
Jla 1 MUHAMU3ALMK KaOeTbHOM Pa3BOIKY —
TakKUM 00pa3oM TIOJydaeM <«KUPITMIUKI»,
Ha 0a3e KOTOPBIX M COOMpAETCsl CHCTeMa.
Ilpy TakoMm Tomxome cucTeMma JIETKO M
OBICTPO coOMpaeTcst U pa3dupaeTcsl, UTo yc-
KOpSIET ¥ 00JIeTYAET MPOIIeCC TEXHUIECKOTO

Puc. 6. 3awuiwénHblit komnbiotep IDAN™
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Puc. 8. Mnara Bupeoapantepa 104X-E4690,

BbINoJIHeHHaA B (hopM-cakTope PCI/104-Express

00CITy>KUBaHUSI U MOJCPHU3ALIMY CUCTEMBI.
W crnonb30BaHuE COBPEMEHHBIX MPOLIECCO-
POB TIO3BOJISIET CTPOUTH TTPOU3BOIUTEITH-
HbIe CUCTEMBI, HO TIPY 3TOM OCTPO BCTa€T
BOTIPOC 00 OTBOIIE BBIIEISIEMOTO ITPOIIECCO-
pom teruia. B cucremax IDAN nmpumeHena
KOHJ/IyKTUBHAs CCTEMa OXJIAXIEHUSI, KOT-
JIa TeTIO C TIOMOIIIBIO MEIHBIX TPYOOK OT-
BOJIMTCSI HA KOPIIYC. DTO MO3BOJISIET TIONTY-
YaTh BBICOKOHANEKHBIE U TIPOU3BOIUTEIb-
HbBIE CHCTEMBI, pabOTaloIIe B IIUPOKOM
nmuarnasoHe Temreparyp ot —40 mo +85°C.
Cucrema HIDAN™ BrImycKaeTcs B 3a-
IIUIIEHHOM BOIOHETIPOHUIIAEMOM KOP-
myce. [IpumMeHeHre BOIOHETPOHUIIAeMO-
r0 M3O0JIAIMOHHOTO Martepuana, DMMU-
VIUTOTHUTEJIEN U CIeNUaTu3upOBaHHBIX
pa3bEMOB TIO3BOJISIET TMOJTYYUTH BBHICOKO-
HaNEXHYI0O CUCTEMY ISl XKECTKUX YCIO-
BuIi aKcrtyartaiiuu. B otnmuune ot IDAN,
B ocHoBe HiDAN nexut craHmapTHas
KOHIIETIIIUST TIOCTPOCHUST cucTeM hopma-
ta PC/104, B KapKac 3aKJIF04aeTcst TOJIbKO
npoiieccopHas riata. [Ipu aTom ncnonnb-
3yIOTCSI HE CTaHIAPTHBIE KOMITBIOTEPHbIE
pa3bEMBI, a CMEeHUaTU3UPOBAHHBIE BOIO-
HETPOHUIIAeMbIe Pa3bEMBI C 3AIIUTON OT
OMMU. [Nonb3oBartens caM 3a1aET HEOOXO-
IMMOE KOJIIMYECTBO M THUIl Pa3beéMOB, a
TakXke CXeMy KaOelbHOW pa3BOAKU OT
IJIaTel 10 pa3béMoB. OcTalbHbIC TLIATHI
coOuparoTcsi B ME30HUH, MOIKII0YAIOTCS
K MPOLIECCOPHOI TIaTe U UHTETPUPYIOTCS
c cucremoil oxnaxnaeHus. Cuctembl
HiDAN sBasiioTcst 3aKa3HbIMU pELLIEHMS -
MU, TSI TIOCTPOGHUSI KOTOPBIX OTOBApU-
BaeTcsl, Kakue pa3bEMbl UCIOJb3YIOTCS,

Kakas OyneT KabeabHas pa3BoaKa U Kakue
HEOO0XOIMMO MPOBECTU UCTIBITAHMSI.

Hewmerikast kommanust LIPPERT Embed-
ded Computers, B 0OTJIMYME OT ABYX MPEIbl-
TIYIIUX, B OCHOBHOM CIEIIMAIM3UPYETCs Ha
pa3paboTKe M TPOU3BOACTBE MPOIIECCOP-
HbIX TwIaT ctanaapta PC/104. [pencraBum
HauOoJjiee WHTEPECHbIE HOBMHKHW 3TOM
kommaHuu. IlpoueccopHas miaata Cool
LiteRunner-ECO B ¢opmate PC/104 — 310
peleHre, KOTopoe IpelHa3HayeHOo s
MOMIEPKKU UMEIOLIUXCSI CUCTEM, MCIOJIb-
sytomnx Tojbko 1mmHy ISA. Cool Lite-
Runner-ECO npencrasisier coboii 1iary-
HOCUTEb IS YCTAHOBKM KOMITaKTHBIX
KoMmIbloTepHbIX MoayJseir Core-Express,
MOCTPOEHHBIX Ha 0a3e MpPOLECCOPOB Ce-
meiictBa Intel Atom (puc. 7). Takoe pelie-
HMeE TIO3BOJISIET MPENOCTABIISTh ITPOLIECCOP-
HYIO IJIaTy ¢ IKHOM ISA 1 cOBpeMEeHHBIMU
MpolLeccopaMu elE UIUTEIbHOE BpeMsl.
[To-cBoeMy MHTEPECHbBIM pELIEHUEM SIBJISI-
erca miata Buaeoamantepa 104X-E4690,
BbINoJiHEHHas1 B (hopm-dakrope PCI/104-
Express Ha 6a3e rpacduueckoro npoieccopa
ATI Radeon™ E4690 (puc. 8). [laHHast Tuta-
Ta OyIeT BBIITYCKAaThCs B IBYX BapuaHTax: C
AKTUBHBIM W TTAaCCHBHBIM OXJIAXKICHHEM.
Hcnonb3yst €€, MOXHO cO31aThb KOMIIAKT-
HyIO BCTPaMBaeMylO CHCTEMY, CITOCOOHYIO
00pabaThIBaTh CIOXKHYIO rparuecKyro MH-
dopmarmto. Eni€¢ otHUM MHTEPECHBIM pe-
mweHueM komnaHuu LiPPERT sBnsiercs
miara Hurricane-QMS7, BbiloIHEHHas B
cranaapte EPIC-Express Ha 6a3e mpoliec-
copos Intel Core i7, BMecTe ¢ TuiatTaMu pac-
mmpenust EXP-ETHS (8 mopros Gigabit
Ethernet ¢ He3zaBucumbiMu MAC-anpeca-
mu) u EXP-ISO-COMS (8 nocnenoBatesib-
HbIX TOPTOB). U3 3TUX m1aT MoxHO chop-
MHUPOBaTh TPOU3BOAUTEIHLHYIO KOMITaKT-
HYIO CUCTEMY C ITMPOKMMU KOMMYHMKAIIH-
OHHBIMU BO3MOXHOCTSIMU (puc. 9), Harpu-
Mep CUCTEMY C BOZMOXKHOCTBIO TIOIKITIOUE-
Hust 10 9 [P-Buneokamep.

Kananckast komnanust Tri-M B OCHOB-
HOM CHeTMaTN3upyeTcsl Ha pa3paboTke u
MPOM3BOJCTBE KOPITYCOB U HMCTOYHUKOB
muTaHus B (opM-dakTopax cTaHmapra
PC/104. B uactHOCTH, OHa TIpemjaraer
LIUPOKUIA BBIOOP MCTOYHUKOB IUTAHUS B
dopmarax PC/104 u PC/104-Plus ¢ pyHK-
el KOHTPOJISI U 3apsiiKi aKKyMYJISITOP-
HbIX Oarapeit. Haubosee nHTepecHbIM HO-
BBIM pEIIIEHHEM SIBJISIETCS JIMHeliKa Oarta-
peit CBP (puc. 10). OHU BBITTOJHEHBI C
MMPUMEHEHUEM KOHIECHCATOPOB, ITO3BOJISI-
JOIINX TTOJTy9aTh CyMMapHyo éMKocTh 10,
58, 250 u 500 dapan. Yem Takoe perieHue
JIyYIlie TI0 CPaBHEHUIO C MCTIOIh30BAaHUEM
CTAaHAAPTHBIX XUMHWYECKUX aKKyMYJISITO-
poB? Bo-mepBhIX, y KOHIEHCATOPOB Oarta-

Puc. 9. MpoueccopHas nnara Hurricane-QM57
C YCTAHOB/IEHHBIMU NJIATaMM1 pacluMpeHus

Puc. 10. barapeu cepuun CBP

peit IOmyCTHMOE KOJIMUECTBO IUKIIOB 3a-
psinku/pa3psinku coctasisger 500 000, B oT-
JIMYME OT HECKOJBbKUX COTCH ILIMKIIOB Y
CTaHIaPTHBIX aKKyMYJISITOPOB. BO-BTOPBIX,
JUISl KOHJIEHCATOPOB XapaKTepHa CYILEeCT-
BEHHO 0oJiee ObICTpasl 3apsiika, KOTopast
10 BPEMEHU 3aHMMAET MUHYTBI, & HE Yachl.
B-TpeTbux, OTCYTCTBUE MPU SKCILTyaTalluu
KOHJIEHCATOPOB HEOOXOAMMOCTH B OTepa-
LIMSIX C XMMUYECKMMU BEIIECTBAMU TI03BO-
JISIET TIOCTPOUTH HEOOCTyKMBAEMYIO CUCTE-
Mmy. M B-4eTBEPTHIX, TaHHBIC OaTapeu Tpe-
Ha3HAUYCHBI TSI pa0OThl B IIUPOKOM TEM-
neparypHoM auarna3one oT —40 mo +65°C.

3AKJIIOYEHME

W cronb3yst B CBOMX IMTPOEKTaxX 000pyIo-
Banue crangapra PC/104, nHxkeHepbl Mo-
IyT pa3pabaTbiBaTh COBPEMEHHBIE BBICO-
KOHAMEXHbIC CUCTEMbl YIpaBJICHUS,
MpeaHa3HauYeHHbIC JJIs1 PaboOThl B XKECT-
KUX YCIIOBUSIX DKCIUTyaTalluy U JJIsT OTBe-
TCTBEHHBIX MpUMeHEeHMI. KoMmakTHbII
yaapo- ¥ BHOpoycTOHYMBas
KOHCTPYKIIMsI, TPUMEHEHHE OTKPHITHIX
KOMITBIOTEPHBIX CTAHAAPTOB IMO3BOJISIIOT
PEKOMEH/IOBaTh TPOAYKIIMIO CTaHIapTa
PC/104 st mocTpoeHMsT HaIEKHBIX CHUC-
TEM YIpPaBJICHUsI B TAKWUX OTPACIISIX, KaK

pa3Mmep,

KOCMOHABTUKA W aBUAIMS, KEJIe3HOIO-
POXXHBIN 1 aBTOMOOMTBHBIN TPAHCTIOPT, a
TakXe 000POHHAS TTPOMBITIUIEHHOCTH. @

ABTOp — COTPYAHUK PUPMDI
MPOCODT

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