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IR PACLUMPAET CEMEMCTBO CUINbHOTOYHbIX HU3KOBONLTHBLIX
MONM-TPAH3UCTOPOB B 7-BbIBOAHOM KOPINYCE D2PAK
Ans CUNOBOU ABTO3NEKTPOHUKU

Kopnopauwus International Rectifier aHoHcupoBana
OBa HOBLIX 55-BonkToBbIX cunoBbix MOMM-TpaH3ucTopa
B MoaudmumpoBaHHoM Kopnyce D2Pak, oTBevatoumx
TpeGoBaHuam Hopm Q-101 ana xom-
MOHEHTOB YCTPOMCTB aBTO3/EKTPO-
HUKM 1 CNOCOGHBIX paboTaTk B Npo-
AOMKMTENBHOM PeXUuMe € BLICOKU-
MU KOo3hhULIMeHTaMK 3arpy3Ku.

OHun pononHsoT cepuito 40-BONBTO-
BbIX Npnbopos, cneynansHo paspabo-
TaHHbIX ANA MOBLILEHUS HAAEXHOCTU e
MOLLIHBIX YCTPOMCTB aBTO3NEKTPOHUKA C
BaTapeiHBIM NUTaHeM 1 UHAYKTUBHONW ™
Harpy3akon. Tpanauctopbl IRF3805S-7P
(160A HenpepbIBHLIN NPOACIKUTENL- \ (
HbIh ToK) 1 IRF1405ZS-7P (120A npo-
JOMKUTENbHBIM HenpepbIBHBIN TOK) CO34aHbl ANS NpuMeHe-
HVS B TAKUX CUIbHOTOYHBIX aBTOMOOUILHBIX MPUNOXEHUSIX,
KaK aneKTpoycunuTens pynsi, MHTErpupoBaHHbIN cTapTep/re-
Hepatop Ana 14-BONLTOBOWM aBTOMOOUNBHOW 3NeKTpoceT™ 1
aBTOMOOUIbHBIN FreHepaTop € akTVBHLIM BbINPSIMIeHeM Ha-
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npsikerHna. B otnvune ot ctaHaapTHeIX kopnycos D2Pak ¢
TpeMs BbIBOAAMM, Harpy3o4Has CrnocoBHOCTE KOTOPLIX orpa-
HmdeHa TokoM oT 75 po 100A B 3aBUCMMOCTM OT MeToAa cre-
LrchrkaLmmn n cedeHust BbIBOJOB, HOBHI
Kopryc vMeeT ceMb BbIBOAOB. [lonon-
HUTENbHBIE BLIBOALI PaCLLMPSAET pacro-
naraeMyto obnactb Ana pa3sapku u
BABOE CHXaKT MakcyMarnsHoOe 3nekT-

puvdeckoe ConpoTUBNEHKE KOpryca.
IRF3805S8-7P u IRF1405ZS-7P sB-
NATCA naeansbHoON ankTepHaTUBOW Na-
pannensHOMy COeANHEHNIO HECKONb-
KMx NpvBOpOB B CTaHAAPTHBIX KOpMycax
D2Pak nnn npubopam B 6onee kpyn-
— HbIX kopnycax. Kpome Toro IR Hopmupy-
- €T 3HEPrYI0 MOBTOPAIOLLErocA NABUHHO-
ro npoGos (Ear) BnnoTe 40 MakcvManbHO AONYCTUMON TeM-
nepatypbl kpyctanna (Tj-max), 4To Ype3BblyaliHO BaXHO AN
YCTPOVICTB aBTo3anekTpoHvkW. TpaHaucTop IRF3805S-7P Hop-
MupoBaH Ha MakcuManbHOe COMpPOTUBNEHME KaHana

2.6MOwMm, a IRF1405ZS-7P — Ha 4.9MOM.

IRGP50B60PD —WARP2 IGBT C YCUINEHHBIM AWOOOM ANA
BbICOKO3®PEKTUBHbLIX MOLLIHBIX AC-DC

Kopnopaumn International Rectifier aHoHcupoBana
TpaH3uctop IRGP50B60PD — 600-sonbsroBbit NPT IGBT
CO BCTPOEHHbIM aHTUNapannenbHbIM 25-aMnepHLIM
HEXFRED auopom. HoBbiii TpaH3uc-
Top pacwmpset cemelicteo WARP2
TPaH3UCTOPOB, NpeAHa3Ha4YeHHbIX
AnA pa6oTbl Ha YacToTax go 150xIy
B UMNYJ1bCHBIX UCTOYHUKAX NMUTaHUA
C BbIXOAHOM MOLLHOCTLIO 1-12kBT.

Hoebih anoa obecneunBaeT BO3-
MOxHoCTb paboThl ¢ ropasgo Gonee
BbICOKMMMW TOKaMn oGpaTHOro BoccTa-
HoBneHus. TUNOBLIMY NPUNOXEHUAMN
ANs HOBOTO TpaH3ucTopa SIBNSATCSA
MOLUHBIE KOppeKTopbl kKoadhdhuLmeHTa ¥
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MOLLHOCTI, UCTOYHVKM GecnepeGoiHo- '

ro NUTaHnst ¢ MOCTOBOW CXEMON NepBUYMHON Leny, NPOMbILL-
TEeHHbIE VMMYNbCHBIE UCTOYHVKW MUTaHUS U UHBEPTOPHLIE
CBapoYHble annaparbl.

IOna pearmsaumm MowwHeix AC-DC npeopa3oBatenei ¢
BLICOKOW NNOTHOCTLIO SHEPruK, NMPYMEHSAEMbIX B cepBepax u
VICTOYHVKaX MUTaHWSI TeNeKoMMYyHUKaLMOHHOTO oGopyaoBa-
Hus, TpebytoTcs BbIcokoa(hdheKTVBHEIE U HAAEKHbIE CUNOBLIE
kntovesble npubopsl. WARP2 IGBT Havbornee nonHo oTeeva-
10T 3TUM TpeboBaHuAM Graroaapst HU3KMM NOTEPSIM NPY BblK-
TIOYEHUN N O4EHb KOPOTKOMY BpeMeHU craga npu BbIKMoYe-
HUM (TaK HasblBaeMblii «XBOCT»), YTO obecneunBaeT Gonee
BbICOKYH 3(heKTVBHOCTb B CPaBHEHUWN C KOHKYPEHTHBIMW Mpy-
6opamn. Bnaroaaps BTpoe MeHblLUel ToNWMHe KpycTanna u
©onee uyeM BABOE BLICOKOW yaAeNbHOM NnoTHocTM Toka WARP2

IGBT obecneuvBatoT ropasao 6onee BLICOKUIA TOK U NyyLLve
TennoBble XapakTepucTUkn NpU paBHOW ¢ MOLLHLIMK Mone-
BbIMW TpaHaucTopaMu nrnowaamn kpyctanna. MNpu 3ToM oHn
Kak n MowHble MOIM-TpaH3ucTopbl 06-
NafatoT OAHON U3 BEXHBIX MONOXKUTESb-
HbIX 0cobeHHOCTeln — CaMoBLIpaBHVIBa-
HVe TOKOB B TpaH3ucTopax npu napan-
nensHoM coeauHeruun, Gnaropaps no-
NoXuUTENBHOMY TennosoMy koadduLm-
€HTYy ConpoTuBNeHua kaHana. Hoebiin
TPaH3nUCTOP HOPMUPOBAH Ha TOKW KOI-
nexTopa 75 n 45A cooTBeTCTBEHHO (Npy
~ 251 100°C) nTorm anoaa 65 n 25A (npu
Tex xe Temnepatypax). NageHve Ha oT-
KPbITOM TPaH3nCTope He npesbillaeT 2B
npu Toke konnektopa 33A. HoBbli Tpak-
3UCTOp ABNSAETCA OTNWMYHON anbrepHaTtneon 50-60A MOTT-
TpaH3nUCTOpaM Mo KpUTEpUIO KauecTeo/LieHa.
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OdmumaneHelid gucTpubblaTop

koMnaHun International Rectifier o
< & Pecnybnvke Benapyck komnaHua "G3K” v
L Ten.ipakc: +375 (17) 210-22-74 L
e-mail: info@fek.by
www.fek.by
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BALLA USB NABOPATOPUA

Buranuii Xauyk. E-mail: vah@scan.ru

NpoaomkeHune. Hauano B xypHane «3nekTpoHuka uHdgo» Ne12,2004.

YHUBEPCATbHbIA AHATIU3ATOP ACK-~4106

(npucTaBKa K NnepcoHanbHOMY KOMNbLIOTEPY)
KombunmpoeanHbiin npubop ACK-4106 — aByxkaHanb-
HbIN UndbpoBon 3anoMuHatowmin ocumnnorpad n aByxka-
HanbHBIN LMDPOBON (byHKLMOHaNBHLIN re- -

MbIX AaHHBIX, AONCNHUTENbHBIA 0630pHEIN rpaduk;

— OBYXYpOBHEBasi aBapuiHas CUrHanusauus B pe-
XuUMe UudpoBoro camonucua;

— undppoeon nioMmHodop (pexum nocneceeveHus);
— BbluUCNeHWe ¢ha3oBoro

HepaTop B OAHOM Koprnyce.

CoewmelleHre B 0AHOM npubope ncTou-
HYKa ucnbiTaTenbHbIX curHanos u npubopa
Ans HabniopeHus N nsMepeHns BLIXOAHBIX
napameTpoB NPOBEPSEMOrO 3MNeKTPOHHOro
ycTpovicTBa npeepalyaeT ACK-4106 B MoLu-
HYI Hanago4Hyo/3MepuTenbHy CTaH-
LMI0 NpY 3KOHOMUM NPOCTPaHCTBa Ha pa-
6ouem mecTe.

— 2 He3aBNCMMBIX KaHana
C Monocoun nponyckaHna Ao
100 MI'y Ha kaHan; =

— BbICOKasn YyBCTBUTENb-
HocTb (0T 2 mB/pen);

— 6ydbep 3anvicn oo 128 kb
Ha kaHan (onpepensieTcs -
nonb3oBaTenem);

— MPOW3BOMBbHO HacTpanBaeMbl pexum npeasanucu/
nocnesanucu;

— BbICOKOOMHbI (1 MOM) 1 H1u3koomHeIN (50 Om), npo-
rpPaMMHO KOMMYTUpYEMble BXOAHbI;

— KHOMKa aBTOMaTU4HECKOW HaCTPONKN pasBepTKU/CUH-
XpoHu3auuu;

— nopkntoderue K MK yepes USB 1.1 wnm LPT.

CraHpapTHan Bepcusa nporpaMmmHoro obecneueHus
ACK~4106-PO1 cogepxut cneaytowme hyHKLMN:

— KyPCOPHble U3MepeHns Mo BepTUKann U ropu3oHTa-
nn (abconoTHble N OTHOCUTENbHBIE);

— aBTOMaTUyeckan HacTpolka Ha curHan;

— undpoeon camonucel;

— 3apepXka 3anycka;

— ycTaHOBKa ANVHbI nocnesanucy;

— Undposasn punsrpaums;

— 3anVCb UNW YTeHWe AaHHbIX N n3obpaxxenus B dhaiin.

CraHpapTHas Bepcusi NPOrpaMMHOro oecneueHus
AHP-4106-PO2 cogepxuTt cnegyrowme hpyHKLUMN:

— BCTPOEHHbIV pefakTop CUrHanoB NMPOU3BONBHOM
dhopmbl;

— KanbkynsTop ¢opmyn;

— naHenb «JlasepHoe woy» (purypbl Jinccaxy npows-
BONbHOIO BUAA);

— BHYTPEHHUIA UMW BHELLHWIA 3anyck;

— ynpaBneHve CUHXpPOHU3aLven;

— ynpaeneHve BbIXOAHOW YaCcTOTOWN;

— ynpaeneHve (a3oBbiM CABUMOM;

— 3anvcb/uTeHne AaHHbIX/M3obparkeHnue B chain.

MpodheccuoHanbHan Bepcus NporpamMHoro obecne-
yeHuna ACK~4106-PO5 cogepxmt cneayiowme foNONHU-
TenbHbie PYHKLMM:

— npom3BonbHoe MacwTabupoBaHne oTobpaxae-

coBura Mexay kaHanamu;

— pexum Lndposoro Bons-
TMeTpa;

— aBTOMaTuuyeckoe nsme-
peHve napameTpoB (PPOHTOB 1
MMNYNbCOB;

— cneKTpanbHbI aHanus
(BrN®) n cnektpanbHas und-
poBas unesTpaumus curHana;

— BblMCNEHVEe cheunanb-
HbIX OYHKLMIA;

— cTaTucTUyeckne BbINUC-
neHns 1 rMcTorpamma pacnpe-
AeneHns BEpOSTHOCTY;

— pexuMm ynpaensemMomn
3MYyNALUUN CUIHanoB;

— BCTPOEHHbIV Kanbkynatop copmyn.

MporpammHoe o6ecneyeHne pexxuMa usMmepuTenb-
Horo komnrnekca ACK-4106-PO7 copepxuTt crnegyto-
wme pyHKLMUK:

— oAHoBpeMeHHoe ynpaeneHne obovmmn Moaynsmu
ACK-4106 (renepatop v ocuunnorpad) B asTomaTnyec-
KOM WNK MOLLAroBOM pexume ANA U3MepeHus: aMnnu-
TYAHOWN XapakTepuCTUKU, amnnNUTYAHO-4acCTOTHOWN Xapak-
TepucTukn, has3o-4acTOTHON XapakTepUCTUKK;

— coXpaHeHve pe3ynbToB usmepenun B 6ase gaH-
HbIX M B TEKCTOBOM Buae B Tabnuue;

— BO3MOXHOCTb COXPaHWTb pe3ynbTaTbl 3MepeHui
B TEKCTOBHIN (hann Ans akcropTa B Apyroe NpuUnoXeHns;

— BbI6Op hOopMBI MCNbITaTENBHOIC curHana (CUHyco-
vaanbHasi, NPAMOYronbHas, UMMNYNbC UNU NPOU3BONb-
Has yHKUMA, a Takke CMUCOK ToYeK, Kaxaas U3 KoTo-
pbIX onpepenseTcs 4acToTOW U aMNNUTYAOW WChbITa-
TenbHOro curHana);

— KypcopHble nsmepenus (abcontoTHble n OTHOCU-
TenbHbIe);

— nNpousBoNbHOE U aBToOMaTuyeckoe mMacwTabupo-
BaHWe no o6enm ocam;

— Mepekn4eHne TUMNOB ocel (NMnHelHas, norapud-
MUYeckasn, no ONOPHOMY YPOBHIO);

— He3aBMCHUMas MPOW3BONbHaA HacTpomnka LBeTo-
BOWN CXeMbI rpadukos.

TexHu4eckue XapaKkTepucTukm

MapameTpbl ocumnnorpada:

— vyactoTa guckpeTtusauum: 10 My (cTtpoGockonn-
YECKUI pexnm);

— vyacTtoTa guckpetusauuu: 100 MIy (pexum pe-
anbHOro BpeMeHu);

— pexum camonucuya: (500 mkc/pen...50 y/pen;
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yacTtoTta anckpetunsauum ao 50 kly, 3asucuT oT UCnonb-
3yemoro [K);

— k03dhhrLMeHT BepTUKanbHOTO OTKIOHeHUs 2 MB/pen...
10 B/pen c warom 1-2-5;

— paspelueHune 8 6ut (256 Touek Ha wkany);

— norpeLuHocTb £2% (TekyLlen BenuunHbl £1 oTcyeT);

— 4acToTHbLIV Anana3oH no yposHi -3 ab: 0 INu...
100 Ml'y (DC), 1,2 ly... 100 MI'y (AC);

— BXxopHoe conpoTtueneHne 1 MOm unu 50 Om;

— MakcMmanbHoe BxoaHoe HanpsixeHune +50 B (Ha-
rpy3ka 1 MOm);

— MUHUManbHbLIN Nepuop NOBTOPEHUA CUHXPOHU-
3upymouwlero umnyneca 20 HC, MMHUManbHas AnuTenb-
HOCTb CUHXPOHU3UNpYyroLero nmnynsca 10 Hc;

— aHanoroeblil HY-buneTp ANA CUHXpOHU3NpYyloLle-
ro curHana ot kaHanoB A, B c yactoToi cpesa 3,5 MlNy;

— Bpems paseeptkun: 10 Hc/BBIGOPKY... 1 MC/BEIGOPKY
(06bluHbIN pexum), 10 Mkc/BEIBOPKY... 1 Yyac/BelGOpKyY
(pexvmMm camonucua);

— MOTrpeLIHOCTb pa3eepTku He Gonee 2%;

— kanubpaTop 1 kl'y, 3,5 B oT nuka o nuka.

MapameTphl reHepaTopa:

— reHepauua ctaHaapTHLIX HopM curHana: npamo-
YronbHbIW, CUHYC, TPEYronbHbIN, NUNOoGpasHbIn,
Benblwka: 0,02 Iy ... 5 MINy;

— BCTPOEHHLIN pefakTop CUrHanoB NPOW3BONBHON
opmbl;

— BHYTPEHHUI/BHELUHUI 3anyck;

Ol 72cT

— MakcuManbHas aMnnuTyaa BbIXOAHOro curHana
12’5 Bnm(—nm(;

— MVWHMManbHoe ConpoTuBneHue Harpyskm 50 Om;

— BCTPOEHHbIN ounbtp: 15 MIMy;

— MakcuManbHas Jyactota (GopMUpOBaHUA 3Ha4ve-
HUI BbIXOAHOro curHana: 80 MIy;

— anuHa namaTtu: 128 kb Ha kaHnan.

Komnnekrauusn

CraHaapTHasn:

— npubop;

— USB kabenb ansa coeauHenus npubopa c MK;

— kabenb nuTaHus;

— PYKOBOACTBO NO 3KcnnyaTauuu,;

— nporpaMmHoe ofecneuyeHne pexuma oCLUNNor-
pada ACK-4106-PO1 n pexuma reHepaTtopa ACK-4106-
PO2 nopg Windows 98/Me/NT4/2000/XP (komnakT-
AWCK).

OononHutenbHasn:

— ocymnnorpadudeckue wynsl HP-9258 (1:100, 250
Mru);

— ocuunnorpadudeckre wynsl HP-9150 (1:1/1:10,
150 Mry);

— pacwupeHHas (npodeccrmoHanbHas) Bepcusa nNpo-
rpaMmmMHoro otecnevyeHuns pexuma ocuunnorpada
ACK-4106-PO5 n pexvuma nameputenbHOro KOMMnek-
ca ACK-4106-PO7 (komnakT-Amuck).
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PA3HOLIBETHbLIE MOAYINbHbLIE THE3OA OT MOLEX
NMPEAOTBPALLAIOT OLULMBEOYHYIO CTbIKOBKY U
OBECIMNEYUBAIOT NMBKOCTb NPOEKTUPOBAHUA

MoaynbHble rHezaa ot Molex Incorporated Tenepb
AOCTYNHbI B NATU Pa3fiMyHbIX LIBETOBbIX UCNOJSTHEHU-
fX, TaKKe Kak M CTaHAapTHbIE rHe3Zla YepPHOro LBeTa.

Ha BbiGop AoCTYMNHBI opaHxeBble, 3e-
neHble, CUHWE, cepble N XenTble rHe3aa.
Kaxxpoe rHe3po moxeT 6bITb conoctaene-
HO C LBeTOM naTty-kopAaa Ans npepoTepa-
weHns ownboYHON CTHIKOBKM U yBenuue-
HUA TMEKOCTU NPU NPOEKTUPOBAHUMN.

M'He3pa pocTynHbI B TpeX KoHurypaum-
SIX — YINOBOW BEpPCUN € YNbTPaHU3KUM Npo-
dbunem, Bepcun ANA Nankn MeToaoM MOBEPXHOCTHOrO
MOHTaxa 1 UHBepPTUPOBaHHON Bepcumn ¢ 3awyenkon. O6-
nactb NpUMeHeHUa AaHHbIX NPOAYKTOB uaeanbHa B
pa3sHooGpa3HoMm ceTeBoM obopyaoBaHum, notpebu-
TENLCKOW N OPUCHON UNKU AoMallHen 3nekTpoHuke. B
po6aBoK K 3TOMY, LBETHbIE rHe3aa o4eHb MOMOryT npu
npuMeHeHUN B Pa3nWyHOM TeCcToBOM obopyaoBaHuw.

«HecooTBeTCTBMA CTAHOBATCA CYLLECTBEHHBLIM Bbi-
30BOM ANS MHOMMX NPOMBILLNEHHBIX oTpacnen. B pe-
3ynbTarte, CTaHAapThl U3MEHSTCA U HaunHaT Tpebo-

BaTb, 4TOOHLI LiBETa MOAYNbHEBIX THE3A CO-
OTBETCTBOBanu Lpetam naty-kopaos. Ha-
npumep, npombiwneHHoctTe DSL-mope-
MOB YyXe u3ydyaeT CcTaHpapT, KOTOpbIA
TpebyeT, 4To6HblI kabGenbHble cGopkn RJ-
45 n moaynbHble rHe3aa ANA HUX UMenu
KenTelin uBeT», — ckasan MapTtu Xnpw
(Marty Hirsch), meHepxxep no npoaykuum
komnaHun Molex Incorporated. «Kaxaaa otpacnb npo-
MBILLNEHHOCTN YCTaHaBNMBaeT CBOU LiBETOBLIE CTaH-
AapThl, a komnaHua Molex 6yaeT npopomkaTte paclum-
pPATb LBETOBbIE rPaHULbl CBOUX MOAYNbHBIX rHe3a Ans
yaoeneTeBopeHns TpeboBaHuii CBOMX 3aka3umkoBy». 3a-
Ka3unkm camu moryT Buibupathb cBow LeeT 1 AobasnaTb
ero npu 3akase AaHHbIX pa3beMoB.

BbICOKOCKOPOCTHbIE BbICOKOMNMNOTHBLIE PASbEMbI GBX OT MOLEX
AnsA NPUNOXEHUU LEADING-EDGE BACKPLANE

Pasbvembl GbX nponssoactea Molex Incorporated
o6ecneunBaloT CKOPOCTb NepeAaym AaHHbIX OT 6 Ao
10 I'omut/c, umetoT Ao 69 peanbHbiX AnddepeHLn-
anbHbIX Nap Ha AWM (27 peanbHbIX auddepeHLn-
anbHbIX nap Ha 10 mm).

Pasbem nmMeeT UCMbITaHHY, N3HOCOY-

CTOMHYMBYHO MEXaHUYECKYHO YacTb, C BO3MOX-
HOCTbIO Mepefaun B ABYX HanpaBneHusix.
Pasbem no3sonseT 3KOHOMUTb Ha Konuvde-
CTBE CNoeB NevaTHoW nnaTtbl U OTCYTCTBUM
Heo6X0AMMOCTU NPUMEHEeHNA AONONHU-
TenbHbIX 3aLUMTHBIX MeXaHU4eckuii YacTen.

PasbeMm ngeanbHo noaxoAuT ANS NpMMeEHeHUsA B
HapeXxHbIX BbiCOkNpoussoantTenbHeix backplane npu-
noxeHusx, roe Heobxoaumbl CKOPOCTU Nepepaun AaH-
Hbix po 10 Mowut/c, BkNoyas mexceteroe oGopynoBa-
HWe, cepBepbl, MapLUPyTU3aTOpbl, CUCTEMbl XpPaHeHWs
AaHHbIX.

Cuctembl backplane cnepytowlero nokonenns 6yayt
paboTaTtb Ha kaHanax 6 6ut/c, n MoryT 6bITh Nerko yco-
BepLUeHCTBOBaHbI A0 ckopocTel kanana 10 Méut/c. O6a
CKOPOCTHBIX nokasaTtensa MoryT ObiTb AOCTUTHYTHI Ha
ondbdepeHunancHo nape ¢ umnegaHcom 100 Om um
MeHee 5% B3avmHoro BnusaHuA kaHanoe. HapexHocTb
KOHCTPYKLMM N TOYHOCTb CTHIKOBKM obecneumBaeTcs C
nomoLLb cTanbHblX pefep n BCTpoeHHo Hanpaensto-
Len cuctembl U3 CTanbHbIX LUTHIPEN.

«Pasbembl GbX yxe celiuac npepnaraloT MHxeHepam
pelueHue, koTopoe cnocobHo mMpeaoTBpatUTL Npodnembl
B Oyaywem, Hanpuvep, 3ameHa obopyaosaHus, paboTato-
wero Ha 3 but/c Ha 5 unn 6 IMéut/c, n ¢ 6 Ha 10 MuT/c», —
ckasan MNappu Xambept, meHeaxep no paspabotke HOBbIX
npopyktoB koMnanmm Molex Incorporated.

Pasbembl GbX coBMeCTMMEI C CyLLECTBYIOLLMMU U Che-
Aytowwmmn nokoneHnsmu XAUI (10 Gigabit Attachment Unit
Interface), cywecteytowmmm n Syaylmmn cuctemamm Ha
6ase InfiniBand, a Takxe coorBeTcTBYIOT yKka3aHuam OIF

(Optical Internetworking Forum). Bnaropaps
BO3MOXXHOCTU MapLUpyTU3aLun cUrHanbHbIX
nap He TONLKO B HanpaBNeHUn «CrnoT B CNOT»,
pasbembl GbX No3BONAKT CHU3WUTL KOnuye-
CTBO MUCMONb3yeMbIX CMOEB Ha NeYaTHoN nna-
Te, No3BonsA caenath Honkblue Touek nepexo-
ha 13 cnos B cnow. B pesynstate yMeHbLUaeT-
CA CTOMMOCTb MarepnanoB 1 yBenuuMBaeTcs
MBKOCTb NPV NPOEKTUPOBaHUN.

Pasbembl GbX gocTynHbl B 5-napHbIX U 4-napHbIX KOH-
durypauusx. B 2005 rogy 6yayT AocTynHbl 3-NapHbie KoH-
durypaummn. Cuctema Takxe obecneuvsaeT BCTPOEHHbIE
cpeacTsa AnAa nopayn NUTaHua cpeacteBaMmn pasbema, ¢
TOKOM A0 200 A Ha NUHENHBIN OAM C PasNUYHBIMN KOH-
durypaumsamm cMnoBbIX KOHTakToB, No3sonsasa obecneunTb
A0 3-X ypoBHEN CTHIKOBKN ANSi COBMECTUMOCTU C TEXHONO-
ruamMn «hot swap».

molex
v

OdpmymansHeIR naptHep thupmsl MOLEX
B Pecnybnuke Benapyck YI “BendnexrporKonTparr™
Ten.fthaxkc: +375 17 2510353, +375 17 2071264
e-mail: info@bek.by.com
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AHANOIO-LUNDPOBLIE NPEOBPA3OBATEINU
KOMIMAHUU MAXIM INTEGRATED PRODUCTS

Maxim Integrated Products BbinyckaeT WMpoOKuUin
cnekTp aHanoro-uncdpoBbIX NpeobpasoBareneii. Mpun
paspaboTrke u npouzBoacTee ceoux ALIM Maxim uc-
Nonb3yeT WeCTb NONYIAPHbIX aPXUTEKTYP.

UHTerpupyrowme ALIM
Xopoluve paspeLuatolias crnocobHoCTb U LWyMonoaas-
neHune. Ncnonb3yTca B NEPEHOCHBIX U3MEPUTENBbHBIX
npubopax. Yacto umerot BctpoeHHbili XKKU pgparieep.

®naw ALM (napannenbHbie)
Camble BricokockopocTHele AL Ha ceropHs. Yacto-
Ta auckpetnsauum ao 1,5 ITU; HeBbicOKas paspeluaro-
was cnocobHocTb. ObnacTu NpuMeHeHWs: CNyTHUKOBas
CBA3b, pagapbl U T. A.

ALN koHBenepHoro Tuna (pipelined)
YacTtoTa npeobpa3soeanus ot eanHny, My ao 100MINy
C paspeleHviem ot 8 pno 16 paspsgos. O6nacTu npume-
HeHWIi: ynbTpa3BykoBoe MeauuuHckoe oGopypoBaHue,
undpoeoe Bupeo, kabensHble MoaeMbl U T. A.

ALMN nocnepoBarenbHoro npuénmkeHus (SAR)

ALM ¢ Huskum noTpebneHneM Toka MUTaHWA, UMEI-
wme JactoTy npeobpasoBanus oo 5MIy, n paspelueHmem
po 16 paspsapos. Ob6nactTv npyMeHeHUsA: NepeHoCHbIe
npubopsbl ¢ NuTaHnem ot 6aTtapein, cMCTeMbl MPOMBILLNEH-
HOro KOHTpOns, cuctembl cbopa AaHHbIX.

Curma-gensra ALN
Bricokas pa3psaaHocTb — A0 18 rapaHTUpOBaHHbIX pas-
pspoe. Yactota auckpetusaumm ao 1MIy. O6nactu npu-
MeHeHUA: uaMepuTenbHaa annapartypa, rmaponokaTopsl,
3BYyKOBasA annapaTtypa.

OeyxcTtyneHuyarbie AL
MpomexxyTouHbI BapuaHT mexay onaw ALIMN n ALIN
KOHBEWEepHOro Tuna.

Hannuve B nuHerike Maxim CTonb WMPOKOW MO napa-
MeTpaM rammbl u3penuii No3BonseT paspaboTynky npu-
HATbH ONTUManbHoe pelleHrie B BeiGope aHanoro-ungpo-
Boro npeobpasosatens.

Hwxe paccmoTpyM HekoTopble Hanbonee nonynsipHble
YCTPOUCTBA U NpyBeAeM UX KpaTKue XapakTepucTUKU.

ALMN nocneaoBarensHoro npuénmkeHus (SAR)

MAX186/MAX188 senstoTca 12-paspsgHeiMKU cucTema-
My cBopa AaHHbIX, 06 beAVHAILLIMMY 8-M1 KaHaNbHbIA MyTb-
TUNNEKCOP, LUMPOKONONOCHBIV YCUNUTEND CReXeHns-Xpa-
Henusa (T/H) n nocneposaTtenbHbii HTepderic. Huskoe no-
Tpebneruve Toka nutanus (1,5 MA B pabouem pexume n
2mKA B pexxume Power-Down) couyeTaeTcsi C BbICOKOW CKO-
pocTbto npeobpasoBanusa 133k, YCTpONCTBO CNOCOGHO pa-
©oTaTb B guanasoHax HanpsikeHust nutanmsa +5 B vnn +5 B.
Axanorosble Bxoabl nporpamMmmHo kKoHdurypupytotea. AL
MMeEeT BCTPOEHHLIN 4-X MPOBOAHON NHTEPMENC, NO3BONA-
WU ocywecTBNATb KOMMYHuKauuk ¢ SPI, QSPI u
MICROWIRE ycTpotictBamn 6e3 npyMeHeHns BHELLHeN Nno-

FenHaaui Kaneeckumn, 3A0 «KOMMN3M»

rukn. MNMpamoe coeauHeHne ¢ UMPPOBBIMU CUrHANbHBIMN
npoueccopamu cemeiictea TMS320 ocywectenseTca npy
nomMoLm nocnepoBaTensHoro cTpob Bbixoaa SSTRB.

UmeeTca BO3MOXHOCTb BbiGOpa MCTOUHMKa TaKTOBOM
YacToThl — BHyTpeHHero 1,7 MINy v BHeLUHero.

MAX186 copepxuT BHYyTpeHHWI 4,096 B uctouyHmk onop-
Horo HanpsbkeHus, MAX188 vcnonb3yet BHewwHuin. SHDN
BbIBOA MO3BONSAET BhikNovaTb ALIN mMexay umknammn ounds-
POBKW, YMEHbLLAsA TeM CaMbiM TOK noTpebnenns no 10 MkA.

MAX191 nmeeT BCTpoeHHbIE nocneaoBaTenbHbi SPI,
QSPI, MICROWIRE v 8 pa3pagHbiii napannernbHbiii MHTep-
devickl. Opyrummn ocobenHocTamm UMC sensiioTca nceeao-
ndpepeHumanbHble aHanoroeble BXOAb!, BHYTPEHHUA UC-
TOYHVIK OMOPHOTO HanpsbkeHus. B pexkume Huskoro notpeb-
nexHmna Tok iutanns ALMN moxeT ObiTb yMeHbLueH Ao S0MKA.

MAX170 npeacTtaensieT coboi 12 paspsgHeii ALIM co-
YeTarLmii BBICOKYH CKOPOCTb U TOHHOCTb npeobpa3soea-
HURA, HEBBLICOKYK) CTOMMOCTb U KOMMAKTHbLIN Kopnye. W3-
Aenuve cnpoektupoBaHo Ana paboTbl ¢ nocnegosaTenb-
Ho-napannenbHbiMU nNpeobpasosatenamn obliero Ha-
3HayeHus, Takumm kak 74HC595, n moxxeT ucnonb3oeatb-
ca C uUndppoBBIMM CUrHanNbHBIMW Mpoueccopamun
TMS832020, TMS320C25, NEC uPD7720 wnn DSP56000.
YacTtota auckpetusauumn 125 kl'y pocturaerca ucnonb-
30BaHMEM BHELUHErO yCUNUTENs BbIOOPKU-XpaHeHs.

MAX1246/MAX1247 sensatoTca 12-pa3psgHbiMu cucTe-
MamMu cbopa AaHHbIX, 06beanHALLMMK 4-X KaHanbHbIN
MYNETUMNEKCOP, LUMPOKONONOCHBLIN YCUNUTENb CREXeHWs-
xpaHenus (Track/Hold) n nocnepoeatenbHbili HTEpdheric.
Huakoe notpebnenne Toka nutanus (1,2 MA B pabodem
pexume u 1MKA B pexxume Power-Down) coveTaeTcs C Bbl-
COKol ckopocTbio NpeobpasoBanms 133 klMy. HanpsikeHus
muTaHusA oT +2,7 o +3,6 B ana MAX1246 not +2,7 po +5,25B
ana MAX1247. AHanoroeble BXoAbl NPOrpamMMHO KOHGUry-
pypytotca. ALIMN nmeet BCTPOEHHLIN 4-X MPOBOAHON UHTEp-
deric, NO3BONAILLMI OCYLLECTBNATL KOMMyHUKaumto ¢ SPI,
QSPI 1 MICROWIRE ycTporicTeamu 6e3 BHeLLUHel Norvku.
Mpamoe coeanHeHve ¢ UMGPOBLIMU CUTHANBHBIMU NPOLLEC-
copamm cemerictea TMS320 ocywectBnseTcs npy noMoLm
nocnepoeatenbHoro cTpo6 Boixoga SSTRB.

MAX1246 copepuT BHYTpeHHUA 2,5 B UCTOYHUK onop-
Horo HanpsixkeHns, a MAX1247 vcrnionb3yeT BHewwHWi. SHDN
BbIBOA, MO3BONAET BhikNovaTb ALIN mMexay umknamu ounds-
POBKW, YMEHbLLIAA TeM CambiM Tok noTpebnenvs no 60mkA.

MAX146/MAX147 saBnstoTca 8-MU KaHanbHBIMU BeEp-
cuamm MAX1246/MAX1247.

12 pa3pspHble 2-x kaHanbHble AL MAX144/MAX145
MMeKT MOLHOCTL noTpebnenus Becero 3,2 MBT npn mak-
cumanbHon YactoTe anckpeTtusauumn 108 kl'u. Hanpspke-
HVUe nuTaHua ot +2,7 B po 5,25 B. [Juana3soH BXOAHbLIX
aHanoroebix curHanoe ot 0 oo Vref. Bxogbl MAX145 moryT
pabotatb B nceepoaudepeHumanbHoM pexvMe. Tak-
ToBbIli curHan noctynaet no SPI, QSPI, MICROWIRE co-
BMECTUMOMY 3-X MPOBOAHOMY MHTepdeicy. Xopowume an-
HaMWyeckre XapakTepucTukm u Huskoe notpebnexHve ns-
henusa BMecTe ¢ KOMMakTHbBIM 8-MU BEIBOAHOM KOPMyCOM
AenatoT 3T AUM npuBnekaTenbHbIMW ANA NPUMEHEHUN
B cuctemax cbopa gaHHbIX Ha GaTtapeiHoM NUTaHuu.

MAX187/MAX189 Taike oTHocATCA K cepvm 5 B 12 pas-
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Onsa MAX183 oHo cocTaBnsieT 3 MKC, Ans

MAX184 — 5 mkc n pna MAX185 — 10 mkc. [lnanasoH exoa-
HOTFO aHamnoroBOro curHana mMoxet BbibvpaTtbes B npene-
naxot0p0 +5B,010 00 +10B unot-5 po +5 B.

Curma-gencsra ALMN

18 paspsaaHbIt MHorokaHanbHbi AL MAX1401 oTtHo-
CUTCA K rpynne curMa-gensta npeobpasoBareneil. YCTpoi-
CTBO COAEPKUT CUrMa-aensTa MoaynaTop n mnstp AeLyma-
umn. MapaHTupoBaHHoe paspelleHve B 16 paspaaoe Mo-
*eT ObiTb YMeHbLLeHO npy nomowm koadduumenta geuy-
Mauum ans AocTmkeHus Gonee BbICOKOW 4acToThl AnUCKpe-
Tnsauun. MNpu TodHOCTU 16 paspsanoB, MakcMmanbHas Yac-
ToTa auckpeTtusauum coctaensaet 480 ewibopok/cek.
MAX1401 nveet 3 anddbepeHUmansbHbIX KaHana, kKoaddu-
LIMEHT YCUINEHUA KaXaoro us KOTOpbIX MporpamMmmmpyeTcs Ha
BenuunHy oT +1 o +128. Bxoabl MoryT 6bITb Takxe ckoHbu-
rypupoeaHbl kak 5 ncespoanddepeHUmanbHbIX KaHanos.
ALN umeeT paBa gononHUTenbHbIX AnddepeHLmansHbIX

KaHana kanubpoBkW ANS Koppekumn cveLlenns u koaddu-
uneHTa ycunenms. MNpu HeoBxoaMMOCTM AONONHUTENBHON
obpaboTin BxogHoro curHana nepepn npeotpasosaHnem
MOXHO MCMONb30BaTh BHELLHWE BLIBOALI MYNBTUNIEKCopa.

Ewe opHolt ocobeHHocTeio MAX1401 siBnAeTcs BO3-
MOXHOCTb NocnefoBaTenbHO onpalmnBaTh CUrHanbHble
BXOAbl U nepepaeaTh MNONyYeHHble AaHHble MO Nocneao-
BaTenbHOMY MHTepdency, UCMONb3ys MUHUMAanbHLIN Ha-
6op komaHa npoueccopa.

MAX110/MAX111 He Tpebytowwme BHELUHUX KOMMNOHEH-
ToB 14 pa3psigHble curma-aensra aHanoro-umdposelie npe-
obpasoeatenu. Tok notpebnenus 550MKA B paboyem pe-
xume n 4 MkA B pexmmMe power-down aenaet 3tn ALM
npvenekaTensHBIMU ANSA UCMNONb30BaHUS B TOHHBLIX YCTPON-
cTBax Ha GaTaperiHoM nutaHun. MNocnepoBaTenbHLIA UH-
Tepderic coemecTM ¢ SPI, QSPI u MICROWIRE. Cuctema
BHyTpeHHel kanmbpoBku NO3BONAET OCYLUECTBNATL KOPPEK-
LMo cMeLLeHVs Noa ynpaeneHveM Muykponpoleccopa.

Bonee nodpob6HYyIo uHhopMayUIo MOXHO noayYums 8 komnaHuu «KOMIIJ»:
2. Mockea, men.: (095) 995-0901, ¢hakc: (095) 995-0902, e-mail: compel@compel.ru
2. Cankm-Tlemep6ypez, men.: (812) 327-9404, chakc: (812) 327-9403, e-mail: spb@compel.ru
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MOLLHbIN BbICOKOKAYECTBEHHbIV 3BYKOBOW YCUINUTENDB OANA
COBPEMEHHbBIX MHOTOKAHANBbHBLIX AYAUO CUCTEM CTAHOAPTA 5.1

HoBocmu |

KomnaHuusa ST Microelectronics aHoHcupoBana
co3faHne HOBON MUKPOCXEMbl — MOLYHOrO 3BYKOBOTIO
yCcUNUTEenA BbIXOAHOW MowHOCTLIO 200 BT, paccum-
TaHHOro Ha NpUMeHeHUe B COBPEMeHHbIX MHOroKa-
HamnbHLIX ayANO-CUCTEMAX.

Mukpocxema, nonyumsliaa obosHaveHne STA5150,
coyeTaeT B cebe BbICOKO3(hPeKTUBHYIO
Tononornww BASH (3anaTteHToBaHO
Indigo Manufacturing), cmewaHHbIn 4
6unonsapHelin KMOTM-OMOTI texHonorm-
YeCKMM npouecc W3roToBneHus
(Bipolar-CMOS-DMOS = BCD) n o6ec-
neyvMeBaeT MakCUManbHyK MOLHOCTb
BbLIXOAHOrO ayanocurHana.

CoueTas npeumyLlecTBa KnaccoB
AB u D, TexHonorua BASH ucnoneayet
cunosble IMOT-TpaH3ncTopsl, paboTatwLwme B pexvve
AB, TeM caMblM yMeHbLUaa 3NeKTPOMarHUTHbule nanyJe-
HUA 1 UCKaxkeHus, npucylime paboTawwmm B Knoue-
BOM pexume ycunutensm knacca D. Utobbl makcumum-
sunposaThb KMNM, B 3aBUCUMOCTU OT aMNNUTYALl yCUnNuea-
emMoro ayamocurHana, NoCTOAHHO perynupyeTcsa Hanps-
XKeHne UCTOYHUKa nuTaHnsa. Tem caMbiM AOCTUraeTcs
NOCTOAHHOE MafeHne HanpsXXeHNs Ha BLIXOAHLIX TPaH-
31UCTOpax He3aBUCHMMO OT BBIXOAHOW amnnutyabl. 3Ta
TexHuka noseonsieT STA5150 obecneuvBath Npyu Harpys-
ke 4 OM mowHocTb 200BT ¢ koadhdhurumeHTOM rckaxe-
Hu meHee 10% v KN BTpoe nyqwmMm, Yyem y Tpaguum-
OHHBIX yeunuTenen knacca AB.

Mukpocxema STA5150 copepnUT ogHOKaHanbHbIN
ycunutens MowHocTbo 200BT. Yennutens npeaHasHa-
YyeH ANA UCMONBL3OBAHUA BO MHOTOKaHanbHbIX MyNbLTW-
MeAUNHBIX ayANo-CUCTEMaX COBMECTHO C APYTMMU MOLL-
HBEIMWU YCUNUTENAMU, UCMONB3YIWUMN TEXHONOMNIO

—

OUNBLTPbLI EMC OT EPCOS:

E-mail: paul@rtkcomponent.com

BASH: 2x100BT STA575, 2x70BT STA550 1 ueThipexka-
HanbHbIA yeunutens STA530, npou3BonbHO KOHGpUry-
pypyembini oT 4x50BT 0o 2x50BT+1x100BT. MowHble ycu-
nUTenn NCNonb3yTcsa COBMECTHO € UMGpoBbIM npoLec-
copom STABPO1, koTopbii ynpaeBnsaer UMNYNbCHBIM
npeobpasoBatenem HanpsXeHUs NoHWXalwLero Tuna
1 peanuayeT TEXHONOIMI0 U3MeHeHus
HanpsxeHuss nutauna BASH, ncnonb-
3ysl ONOpHbIV curHan obpaTHol CBA3N C
Kackaga cunoBoro ycunurens.
«Cps3ae BoeanHO BbliCOKo3(dek-
TUBHYIO 3anaTeHTOBaHHYIO TEXHUKY YCU-
neHmna curdanos dupmel Indigo 1 nyu-
LN B CBOEM KNnacce TeXHONOrnueckun
npouecc BCD (Bipolar-CMOS-DMOS),
Mbl YCTAHOBUNU HOBLIY CTAHAAPT B 3BY-
KoBocnpounsseaeHun», — 3aaeun Pukkappo deppapu
(Riccardo Ferrari), reHepanbHblli MeHegxep ayano-au-
BuanoHa ST Microelectronics. «Co3paHne HoBOro kKpwm-
cTanna, ¢ ucnonb3oBaHneM nepeaoBbIX TEXHONOMMMN
Npou3BOACTBA, NOATBEPXKAAET TEXHONOrMYecKkoe nnaep-
cTeo komnanum ST ¢ 1967 ropa B obnactn co3paHua
MOLUHBIX 3BYKOBOCMPOU3BOAALLNX MUKPOCXEM».

MowHble yeunutenn STA5150 BbinyckaroTca B opuy-
rmHanbHoM kopnyce Flexiwatt, koTopbin xapaktmpusyeT-
€A OTNNYHOM TeNnNooTAa4Yen, NPOCTOTON YCTAHOBKU U Bbl-
COKOWN MPOYHOCTHIO.

Mukpocxema nMeeT 3aLlmTy OT Neperpy3ok n aHoManb-
HOro noBeaeHus HanpskeHns nutanua. Mcnonb3ya cne-
umdpmyeckyro Tononornio BASH BHelwHen o6BA3kM MuK-
pocXembl, MOXHO CHU3UTb HanpsikeHne UCTOYHUKa nu-
TaHus, a TakKke OCyLeCTBNATL MOHUTOPUHT CUMNOBOTO Kac-
Kaga n BHellHero npeobpasoBaTtens HanpsXeHus Ans
DOCTUXEHUA MaKCUManbHOMO YPOBHSA 3alUUThl CXeMbl.

HEBbICOKAA CTOUMOCTb U

COOTBETCTBUE OCHOBHbIM CEPTU®GUKATAM

C HegaBHero BpeMeHu ceTeBble (PUNbTPLI 3eKT-
pPOMarHUTHoM coBMecTUMocTu cepum R105 nonyum-
M BCe OCHOBHbIE CepPTUPUKATLI COOTBETCTBUSA CTaH-
paprtam UL1283, CSA 22.2 No 8 1986 (cUL) n 133200.

dunbTpbl NpeaHa3HaveHsl ana paboTbl
npy HoMUHanNbHLIX Tokax oT 8 o 150 A n Ha-
nps>keHun 520B. Mpou3soauTenn, aKc-
nopTtupywme obopynoeavne B Espony,

Kak npaBuno, NpeabaBnsalT BbICOKUE
TpebGoBaHus 0 COOTBETCTBUN 3NEKTPOH- ~

HbIX XapakTepUCTUK U3Oenui NPUHATBIM -
ctaHpaptam. lonyyeHne ceTeBbIMMU

dunsTpamMn cepTUUKaToB YCTPaAHUT He-
XenatenbHble aAMUHUCTPaTUBHBLIE MPO-

BONOYKN N OlopokpaTuam B peanusauun TOProBbIX U
NPOMBILUNEHHBIX NPOrpaMm.

MnacTyHbl NepexoaHNKOB rapaHTUPYIOT NONHY Me-
XaHU4eCKy COBMecTUMOCTb ¢ (hunstpamm EMC ppy-
rmx cepuin. H13kuii BeC U KOMNakKTHOCTbL AenawT 3Ty
cepmio vaeanbHOW ANA YCTPOWCTB, rOe o4eHb BaXKeH

dakTop ceoBGoOHOrO NpPOCTpaHCTBa.
CeteBble (pUNbLTPBH MOTYT UCMNONb30-
BaTbCA B 060OpyQOBaHMM HaCOCOB, CUCTE-
Max BEHTUNALUU, KOHOAULNOHUPOBaHUA
BO3AyXa, NOABEMHUKOB, CTAHKOB, TeK-
- cTunbHoro obopynoBaHus, KOHBENEpPHbIX
CUCTEM U UCTOYHUKOB MUTAHUA.
KpoMe OoTNWYHOro COOTHOLWEHUS LEeHb
1 PYHKLUMOHANBHOCTH, paa (PUNLTPOB OT-
NUYaKTCA HU3KUM TOKOM YTEUKU, KOMNakK-
THBIMW pasMepamMn U MexaHn4eckon COBMeCTUMOCTBLIO
C usgenuamu Apyrux usroToButene.
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EMC-JIABOPATOPUA KOMIMAHUU EPCOS

Bonbdranr Cammer, pykoBoautenb otaena paspaboTkm pewleHuin B obnactu EMC

CoBpemMeHHan 3NeKTpoHukKa TpebyeTt Bce 6onee
u 6onee BbICOKOro YPOBHS 3J1EKTPOMarHUTHOM Co-
BMecTuMocTu (EMC). MHoronetHuit onbIT paspaboT-
kn EMC-komMnoHeHTORB 1 paboTbl ¢ noTpeburenamm
nosBonsieT komnanun EPCOS npeanaratb peweHus
nobbix npo6nemMm B 06nacTu 3NeKTpoMarHUTHOM co-
BMECTUMOCTH.

UcnbiTaTenbHaa nabopaTtopua komnanmm EPCOS
npepnaraeT BbICOKOKayeCTBEHHblE ycnyrn no obecne-
YeHUNI0 3neKTpoMarHuTHowm coemectumoctn (EMC —
ElectroMagnetic Compatibility) anektpoHHoro o6opy-
AOBaHWA: 0T KOHCyNnbTauui n obyvatrowmx nporpaMmm Ha
3Tane paspaboTku npoaykuMKn, N3MEPEHUN Ha 3nekT-
pPOMarHMTHYKO COBMECTMMOCTb OMbITHBIX 06pa3uos Ao
npeagBapuTenbHbIX UCMBITAHUI HA COOTBETCTBUE CTaH-
AapTam npu cepuinHOM NPOU3BOACTBE.

Xopouwo ocHauweHHas nabopatopus B PereHcbypre
(Fepmanun), B KoTOpOW HaxoauTca nepeas B EBpone
Oe3axoBas kamepa, BBeleHHas B akcnnyartauuio B 1963
roay, AeCATUNETUSA ONbITa, BLICOKas KOMMNETEHTHOCTb
B obnacty aneKkTpomMarHWTHOW COBMECTMMOCTU U ak-
TUBHOE yyacTue B cTaHgapTu3auumn ABNSATCS conua-
Hon 6as3on anAa Hanbonee MONHOrC yAoOBNETBOPEHUSN
TpebopaHuii notpebutenein.

Ona namepeHns KOHAYKTUBHBLIX (HaBeAeHHbIX) Mno-
MeX MMeIOTCH ABe 3KpaHUpoBaHHbIE Kamepbl C YeTbipb-
MS UCMbITaTenbHbIMN YCTaHOBKaMW, a ANs NPOBEpPKU
M3nyyaemblx nomMex — obnvuyoBaHHas nornoTuTenem
Oe3axoBas kamepa C¢ anana3oHoM namepeHuinh go 10
M. VICTOYHVKN NUTaHWA, paccunTaHHble Ha Harpysku
Bnnotb Ao 100 A, anekTpuyeckue n MOTOpPHbIE Harpys-
KK, AbIMoynoBuTens n 6onblune apepu kamepbl obec-
neuynBalT BO3MOXHOCTb NMPOBeAeHNs UCMBITaHUN ca-
MbIX pasnnyHbIX YCTaHOBOK u obopyaoBaHusa, B 0CO-
6enHocTn Gonblunx rabapuToB U MOLLHOCTM.

KomnoHeHTbI noAa niobbie TpeGoBaHuA
HenpepbieHoe coeeplueHcTBOBaHne EMC-komno-

EPCOS

HEHTOB — pe3ynbtaTt TpeGoBaHui notpebutenen u vH-
HOBaLUMM B TEXHONOIMN Ha (POHE U3MEeHEHUI 3aKOHOB
1 cTaHaapToB. TeCHoe COTpyaAHMYeCTBO ¢ (bunmnanom
Ferrites o6ecneuneaet komnanm EPCOS kak npous-
BoguTento nonHoro cnektpa EMC-koMnoHeHTOB nuam-
pymiowmne nosvumMm Ha pbiHke. Hapsgy ¢ wmpokum ac-
COPTUMEHTOM CTaHAaPTHBIX KOMMOHEHTOB, NO 3aka-
3aMm noTpebutenelt MOryT U3roTaBnMBaTbCA KOMMO-
HEHTbl B COOTBETCTBUM CO crnelmnanbHbiMy TpeGoBaHu-
SIMN KOHKPETHBIX MPUNOXEeHUN.

NMomexu He CTpaLUHbI

3nekTpoMarHUTHas COBMeCTUMOCTL npu paspaboT-
Ke 3NeKTPOHWKM celyac akTyanbHa, kak Hukorga. Ctpe-
MUTENbHOE pas3BuUTUE CUNOBOW 3MNEKTPOHWUKW, ynpas-
nsemomn 6bICTPOAEACTBYIOLLMMIY NONYNPOBOAHUKOBBIMU
KNOYaMK, HenpepbiBHaA MUHUATIOpU3auna 3neKTpoH-
HbIX CXeM NPV OAHOBPEMEHHOM MOBLILLEHUN TaKTOBbIX
4YacToT U CHUxeHun notpebnaemon mMowHocTn Tpeby-
T MHTENNeKTYanbHbIX M 3KOHOMUYHbIX EMC-peLuerui.
Tem cambim Bypet obecneyeHa YHKLMOHaNbHOCTb
BCEro anekTpoHHoro obopynosaHus. MNpeanaras cpa-
3y Bce Heobxoaumoe Ans obecneuveHns anekTpomar-
HUTHON coBmecTuMocTn — EMC-komMnoreHTHl, 06cny-
*KuBaHue n KkoHcynestTaymm — komnawma EPCOS okasbl-
BaeT NoAaep>Ky CBOMM 3akasuvkam, HaunHas ¢ atana
pa3paboTku npoaykLuUM U BNNOTb A0 €€ CEePUNHOro
Npou3BoACTBA.

Pa3BuTtHe 3akoHogaTenbCcTBa B o6nacTtu EMC

TpeGoBaHns MO 3NEKTPOMarHUTHOW COBMECTUMOCTU
onpepeneHbl B aupektuBe EBponevickoro cotosa no EMC.

HasnaveHve paHHOW AVPEKTUBLI — FrapaHTMpoBaTh
paboTty pa3Hoobpa3Horo anekTpoHHOro oGopyaoBaHns
6e3 B3aMMHbIX 3NEKTPOMarHUTHLIX nomex. FapmMoHu-
3UpoOBaHHbIE CTaHAaPTLl ONUCHIBAIOT COOTBETCTRYHOLUNE
npoueaypbl U3MeEpeHUs U UCNBITAHUN, a Takxke npe-
henbHble YPOBHU NapasvuTHBIX U3NyYeHUn N NoMexoyc-
TOWYNBOCTM.

B EsponapnameHTe cenuyac obcyxpaetca HoBas
pepakuus aupektuBbl no EMC, koTopas, kak oxupa-
etcs, Oynet onybnukoeaHa B Havane 2005 roga. B Hen
coaoepXUTCs paa BaxXHbIX M3meHeHun. Tenepb npume-
HeHNe rapMoOHU3UPOBaHHbIX cTaHAapToB Gonble He
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Puc. 1. Cxema AFE-npeobpasoBatens co cTabunmanpoeaH-
HbIM CUFOBbIM BbINPAMUTENEM U KBa3UCUHYCOUOAMNBHLIM TOKOM,
notpednseMbiM OT CETU NepeMeHHOTo Toka
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6ynet ob6azatenbHbIM. ECnv rapMOHU3NpoBaHHbIe
cTaHaapTbl He UCMONb3YTCA, TO 3KCNepTHas
oLeHKa KOMMNeTeHTHOro opraHa Takke 6onblue He
TpebyeTtca. OpaHako B TOM cny4yae, ecnu aeknapa-
LUMa 0 COOTBETCTBUM Yy u3rotoeutens He 6asmpy-
eTCA Ha rapMOHU3NPOBaHHBIX cTaHAapTax, Heob-
X0AMMO NPOBECTU U 3aA0KYMEeHTUpoBaTb MnpoLe-
AypY OLEeHKN COOTBETCTBUSA, a 3aTeM XPaHUTb 3Ty
AOKyMeHTaumio Ans OTBETOB Ha 3ampocbl 0 noa-
TBEPXKAEHUN COOTBEeTCTBUA npoAaykuumn Tpebosa-
Huam no EMC. B kavyecTBe ansTepHaTuBbl OLEHKY
COOTBETCTBUSA MOXHO NepeaaTb HOTUhULNPOBaH-
HoMy opraHy (6onee noapoGHyo MHopMaLKio CM.
Ha caiuTe http://europa.eu.net/comm/enterprise/
electr_egment/emc/fag.htm).

EMC-ctanpapThl NOCTOSAHHO NepecMmaTpuBa-
TCA N U3MEHATCA. ABNASACh AENCTBUTENbHBIM
YNeHOM HeCKONbKUX Ba)XHEWMLWWNX OpraHoe no
EMC-cTtanpgapTu3ayum HauMoHanbHOro M HagHa-
LUnmoHanbHoro yposHem, komnanwna EPCOS moxeTt
AaBaTb UHoOpMauno N coeeTbl CBOUM NoTpebtu-
Tensam «u3 nepBbiX PyK».

KomneTeHTHbIN NapTHep
B npeaocTtasnedun EMC-ycnyr

Komnanmna EPCOS nmeeT obnpHEBIA ONBIT NpoBe-
AeHUA M3MepeHUn YPOBHA HanpsXXeHUs LYyMOB He
Tonbko B cBoel ucnoitatensHon EMC-nabopatopun B
PereHcbypre, HO Takxe U HenocpeACTBEHHO B NoMe-
weHnn 3akasuuvka. Kak ncnelTelBaeMble nsgenus, tak
n cxembl pUNLTPOB, 0COBEHHO ANA N3roTaenNUBaeMbIX
cneymanbHO No 3akasy notpebutenen EMC-dbunesrpos,
MOryT MmoanumumnposaTbCa, 4Tobbl COOTBETCTBOBATH
npegencHbIM 3HadyeHusaM. [na Toro 4tobbl nonyuntb
HajexHble U BOCNPOM3BOAUMBIE pe3ynbTaThl B YCNo-
BUSX, OTANYHBLIX OT nabopaTopHbiX, BCcerpa TpebyeTtcs
TwaTtenbHas NOAroToBKa UCMbITaHWUN.

OcHoBoW geknapauum 0 COOTBETCTBUM ABNAETCA OT-
YeT 06 ncnblTaHMAX, NoATBEPXKAAKLWMNIA COOTBETCTBUE
npoaykumn npumeHsemblm EMC-ctaHpaaptam n Hop-
maTtueam. UcnbiTaTensHaa EMC-nabopatopua komna-
Hum EPCOS akkpegutoBaHa Hemeukum coBeToM no
akkpeauTtaumm DAR (Deutscher Akkreditierungs Rat)
M YneHOM KoMneTeHTHoro opraHa Siemens AG.

Mpn ucnbiTaHMaX, NPOBOAUMBIX BO BpeMs pa3spa-
6oTkn npopaykunn, ocobeHHo Xopolwo 3apekoMeHAo-
Bano ceba cOTpyAHNYECTBO UHXEHEepPOB WCMblTaTenb-
Ho EMC-naGopaTtopun HenocpeACTBEHHO C pa3spa-
6oTynkamMn KOMNOHEHTOB. 3TO No3BonseT ObLICTPO No-
nyyatb onTUMU3NPyeMble, 3KOHOMUYHbIE peLueHuns.
HemepnernHoe nonyyeHune obpasuoB (B TOM uncne u
MoANULMPOBaHHEIX KOMMOHEHTOB) — KNOY K ycheLu-
Hon paboTe No NogaBRNEHUIO LIYMOB.

Mpeo6pa3zoBaTenu 4acToThl
TpebyloT UHHOBALIMOHHBIX PeLleHui
Mpeobpasosateny yacToThl NpeacTaensaT gnsa EMC-

o BA2

duneTpoB TPyAHYIO 3apady. CoBpemeHHble nNpeo6b-
pasoBaTenyn onNTMMU3NPOBaHbl C TOYKN 3peHns pac-
ceviBaeMoW MOLHOCTU 1 pa3aMepoB. B HUX ncnonb-
3yloTca Bce Honee BbLICOKME TaKTOBble YACTOTHI U
6onee GbicTpoAENCTBYOLLME CUNOBBLIE NONYNPOBOA-
HukoBble Npubopskl, YTO CO3AaeT BbICOKOYACTOTHbIE
LWyMbI C KpYThiMU (hpOHTaMu, B3aumoaencTeyioLme
C nopakniyeHHbIM asuratenem (Bkniouyan kabenb
apuratens), U NPUBOAUT K BO3HUKHOBEHUIO 3Ha4n-
TenbHbLIX TOKOB NMomMex npu anddepeHunansHoM
BkntodeHun. Moatomy EMC-bunetpel ana npeo6-
pa3oBaTenen OOMmKHbI pa3pabaTbiBaTbCA C yHETOM
BbICOKOW Harpy3o4Hom cnocoBHOCTM MO MMNYnbC-
HOMY TOKY. BbiGop 1 pacueT HaYKTUBHOCTEN U KOH-
AeHcaTopoB, Tak xe Kak n paspaboTka cxembl, Tpe-
6ytoT rnyboknx nosHaHwii B TexHonorun npeobpa-
3oBaTenen, TpeboBaHuii noTpebutenen 1, KoHeu-
HO e, KOMNEeTEHTHOCTN B 06nacTn anekTpoMarHuT-
HOW COBMECTMMOCTM.

Moatomy komnauns EPCOS paspaGaTbiBaeT
peweHna no obecneyeHNo 3aNeKTPOMarHUTHOWM
COBMECTUMOCTW B TECHOM COTpPYAHUYECTBE C NOo-
Tpebutenamn. ToT ¢akT, 4To KomnaHua EPCOS

6bina nepebiM NpoussoguTenem, paspaboTaswvm u
BbIMYCTUBLUNM (PUNBTPLI ANSA TaKMX HOBLIX TEXHONOIUA,
kak akTueHble BY (Active Front-End — AFE) npeo6paso-
BaTtenu (cM. puc. 1.), n Ao cux Nop octaeTca NMAepoM
B 3TUX HOBATOPCKUX Tunax npeobpasoeatenemn, noa-
TBEepXAaeT yHUKanbHYK KOMMNETEHTHOCTb KOMNaHuu.
Mpuoputet komnauwum EPCOS B TexHonorum EMC-
dbuUnETpoB 3acBMAeTENBCTBOBAH TakXe U B LLeNnoM psaae
nsobpeteHunii, 3aABNeHHbIX HAa NaTeHT.

OecaTuneTus onbiTa
B aBTOMOOUIBEHOMN 3M1eKTPOHUKe
IOpoccenn WnH nepepayn gaHHbIX BCTpe4YaloTcs
npakTUyYeckn B KaXAOM cOBpeMeHHOM aBTomobune.
be3 HUX yxe HEeBO3MOXHO ofecneynTb anekTpomar-
HUTHYKD COBMECTUMOCTb U HafexHyto paboTy aBToOMO-
ounbHol anekTpoHukn. Komnawma EPCOS npepnara-
eT gpoccenu LWWH nepefaqn AaHHbIX pasnuyHbIX KOH-
CTPYKLUWIA U TUMOPa3MepoB, COOTBETCTBYIOLLNE KECTKUM
TpeboBaHNAM aBTOMOOWMNBLHON NPOMBILLNEHHOCTU.
Ipspywee BHeaApeHWe HOBLIX CETEBLIX CUCTEM B aB-
ToMo6uMnAxX, Takmx kak 6Gonee mowwHasa cuctema FlexRay
(OBYXNpOBOAHas WMHA CO CKOPOCTbIO nepefadyn AaH-
HbIX nopsagka 100 M6wuT/c), noTpebyeT ewe 6onee BbI-
COKOro ypPOBHS 3NEKTPOMarHMTHOW COBMECTUMOCTMU.
Komnanmns EPCOS npeanaraeTt cOOTBETCTBYIOLUNE KOM-
NOHEHTHl ANs NoAOOHBLIX NPUNOXEHUN. 3TU KOMNOHEH-
Tl 06ecneyrBaloT Takyl Ke HaaexHy paboTy HOBbIX
CUCTEM C UCMONb3OBaHMEM LUMH nepefayn AaHHbIX,
KaKk U NPUMEHSILLINXCA A0 HacCTOSLLero BpeMeHu, Ta-
Kux kak wmnHa CAN.
TpodomkeHue cnedyem.

http://www._siemens.ru/ru/epcos/epcos_magazine.asp
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* TpaHchopMaTepl Ans aBTOMOOMNEHOR

BNEKIPOHUKK

¢ KOMMNOHEHTH Ha NOBEPXHOCTHO-AaKYCTUHECKMX

BOJIHAX -

s DUNBETPLI NOAHCCYLLCH YaCToThI, &b b
BMOEOPUNETPLI, ayanodrneTpsl

* MUKPOBONHOBAaA KEPAMUWKa i
s [lonocossie ¢punsTpol (SMD), MUKPOBONHOBLIE
aunnekcopel (SMD) \"F [
& NU3NEeKTpUHEcKne 1 KEpaMUyecKue =
KO2KCUANbHEIE Pe30HATOP.

* KoHagHCaTopkI

* Kepamunueckue koHgeHcatopel SMD -
¢ [INeHOYHBIE KOHOEHCATOPHI, B
NOMEXONOAABNSAICLLME, TAHTANOBLIE 1o e
* MeTannookcaHele BapucTopel, SMD-ang . A

NOBEPXHOCTHOrO MOHTAaXa U AWCKOBLBIE
* TepMUCTOpPSbI
s [[@3oHanoNHeHHbIe Pa3psaaHAKK

RCE ATH BEl MOARETE NPUDERECTH CO SRARIEA W Mo SRKR2
E OmyUMAALHOD ANCTEUHERETDER

r. Mocksa, yn. Kanubpoeckan, a. 31 r. MuHek, yn. Nikano, 1
Ten: (095) 215-97-06, 215-73-13, Ten.: {017} 290-24-10, 290-24-11

129075 Poccuitckan ®enepaumsn 8} Jj 220005, Pecnybnuka Benapych

thakec (095) 216-23-08 dakc:{017) 290-24-13
E-mail: rtk@rtkcomponent.com E-mail: minsk@rtkcomponent.com
www.rtkcomponent.com KOMMNOHEHT www.rikcomponent.com

;MWEI}{{EHME HOCTRRKNA, NEUEMANMEIE WERE
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ABTOMATUYECKUE NUHUN ONs U3roToBNEHUA
OTAEJNIbHbLIX NPOBOAHUKOB

Alpha 488 — 3koHOMMUYHAA 06paboTKa BUTOM Napbl
Aetomat Alpha 488 couetaeT dhyHKLUM U3roToBne-
HWA OTAEeNbHbIX NPOBO-
AOB W MX nocneaywLlero
CKpy4YMBaHWs, BKN4Yasn
BCe 3Tanbl KOHTpONSA Ka-
yecTBa B OAHOWN MallKMHe.
Bnaropaps ucnonb3oea-
HWIO HOBEMWLUMX TEXHONO-
~ rMA 1 nocneaoBaTenbHO-
My COHETaHWI WX C yXe
MCNbITaHHBIMW TEXHOMNOIMAMK, CpeAn KOTOpbIX Mpo-
rpamma TopWin, moaynb onpeccoekn MCI 711, moagyne
YCTaHOBKW YNNOTHUTENS
MCI 761 v 1.4., 3TO yCT-
¢=.| poncTBO NpeaHaszHaveHo
AnA 3KOHOMKMYHoN obpa-
60Tk BMUTOM napbl. N3
HenpepbiBHO noaaeBae-
moro npoeopa Alpha 488
co3paeT NONHOCTbLI rOTOo-
Bble BMTbie napbl. 3TOT
aBTOMaT MoxeT obpabaTbiBaTh NpoBOAA CeYeHreM OT
2x0,22mm2 po 2x2,5 mm? (onumsa). YeTbipe cTaHumm ¢
OAHOI CTOPOHbI M ABE CTaHLMK C APYron CTOPOHbI o6ec-
neymMBaloT Takke MaHeBpPEeHHOCTb aBTOoMaTa, B HacT-
HOCTH, BO3MOXHOCTb ABYCTOPOHHEW 3arpy3ku ynnot-

HWTENs MNK ONPeCcCOBKY.

Yao6eTBO B OGCNTYKUBAHMKN
3a cueT ucnonb3oBaHuA moayns ynnotHuTens MCI
761 1 mopynsa onpeccoe-
kn MCI 711 cospaeTtcsa
KOMNNeKcHaa n abCconoT-

BCTPOEHHbIe CHUCTEMbI

KOHTPONA OTHOCATCA K
cTaHpgapTHon moamdukaumn. 3a cueT paguyca NoBo-
poTa, pasHoro 400Mm, rapaHTHpyeTCca NoNHas OoCTyn-
HOCTb BCEX CTaHLMNA.

— HO JOCTynHas nNuHKUA 06-
paboTkn.
Cuctembl GbicTpon
\ CMEHbl MHCTPYMEHTOB W
|

KavecTBO Npu BTArMBaHuM NpoBOAA
JInHenHbIN 6NoK BTArMBaHWA NPOBOAA C UHTErpu-
poBaHHOM crucTemon koHTponsa DLA (aHanwsatop npwu-
palleHna ANWHBI} rapaHTUpyeT NnaeHyl noga4vy npo-
BOAOB B npotecc o6paboTku.

OuHaMuuHOe KpyYeHue
CkpyumBalolan ronoeka ¢ cepBoOnNprvBOAOM nNepe-
MEeHHOFO TOKa ABNSeTcA rmasHbIM anemeHToM Alpha
488 n 3apaeT HeoOxoauMy OMHamMuKKy npouecca. O
paBHOMEPHOM CKpyYMBaHWKM 3a60THUTCA BCTPOEHHLIN

aHanusaTop CKpy4uBaHWs -
TFA. 3T0oT aHanu3aTop KOH-
TponupyeT ycunuve ckpyuu-

BAHMA B TeYEHWE BCEr0  emEEEE—

npouecca U perynupyeTt

ABWXeHWe CKpyuMBaloLLei

rONoBKM. D= =
ABTOMaTHuYecKkana aopa-

60Tka nedekTHOro npopo- el m— =

Aa, a Takke NOTOK ANS Npu-
eMa npoBofa C BCTPOEH-
HOI CUCTEMOI COPTUPOBKN
no pasMepy napTuv OTHO-
CATCA K CTaHAapTHOM MO-

Aundpukaymn. i;
TopWin
Bce BaxHble NapameT- ] Eomm® — mzotnd E

pbl, Hanpumep, Lwar BUTOM
napbl, OTKpbITbieé KOHLbI
NpoBOAOB, TAFOBOE yCUNe
M MHOrMe Apyrue MOXKHO
nerko BBOAWTbL U COXpa-
HATb B §ase AaHHbIX Npo-

il S -

-y
rpammel TopWin. ECCp——
T
Briroaa sa cuer &
NPOU3BOAUTENEHOCTH -
NapannenbHas obpa- —:
6oTka ABYX NpoBOAOB W

pacnpepeneHvie ee Ha Tpu
OCHOBHbIX OMNTUManbHO
CHHXPOHU3MPOBaHHbBIX TEX-
Honornyecknx npouecca
obecneunBaloT Npon3BO-

—
AUTENbHOCTb K3 pacqua

Ha oAWH MeTp ANKHbI NpPo- > H

Boaa 6onee 1000 BUTHIX Nap B 4Yac.

Briroga 3a cueT 0O4YeHb BLICOKOW TMBKOCTH
Ecnu Bawm o6bemMbl N0 NPOM3BOACTBY BUTOM Napbl
He obecneurBatoT nonHon Harpysku Alpha 488, Bl mo-
KeTe BOCNONb30BaTbCs MAHEBPEHHOCTLIO 3TOr0 aBTo-
Marta, NOCKONbKY OH TakXe No3BONAEeT BLIMONHATL one-
paumruK No ABYCTOPOHHEN ONpeccoBKe W YCTaHOBKE yn-
NOTHWTENS.

Komnnextyrowme
Komax Alpha 488 moxeT HacTpanBaTbCA Noa WH-
aveuayanbHble noTpebHOCTKM nMonb3oBaTtens 3a cveTr
NpUMeHeHWA LIMPOKOTO CreKTpa KOMMNEKTYIOLMX.

MpeaBapuTensHan o6paboTka npoBOAA
— CTpyiiHbifi Mapkep;
— YCTpONCTBO HenpepbiBHOM noaayn npoeoaa.
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Moaynu 06paboTkun
— Mopynb onpeccoekn MCI 711;
— JIvHK1M Nnopayn KOHTakTOB C HaMoTuYKMkamu Bymaru;
— M3menpurTenb Hecylleln KOHTakToB (donnep);
— Mopynb 3arpy3ku ynnotHutena MCI 761.

CucTeMbl KOHTPOMNS
NPOU3BOACTBEHHBIX NPOLIECCOB
— Curctema KOHTPONs YCHMNKA OnNpecCOBKMY;
— KoHTponb 3arpysku ynnoTHUTENs;
— AHanusaTtop ycunmsa ckpydmsanua TFA;
— AHanusaTtop npupaweHua anvHbl DLA;
— KoHTponb npockanb3biBaHWA NpoBoAaa.

Mpouuve KOMNNEKTYOWME

— Perynupyemasn no BbICOTE KpbilKa MPUEMHOro
KOHTenHepa Ans npoeoaa;

— Jlamna curHanusaymu;

— MepHasa nuHerka;

— MnaTdopma ana 3amepoB NpoBoaa;

— Pabouyas nyna;

— MpwxrmHon ponwk.

TexHnueckue xapaktepmeTuiku Alpha 488

2% 0,22uM2 - 2 X 1,5Mm2

AWG 24 - AWG 16

{PakynsLTaTWEHO 2,5MM2, M AW G 14)
* B HEKOTORLIX CNYWasX NPOBOAE MOryT
ObiTE 04EHE TBERABIMA MK HECTHAMM,
TaK MTO A3 SCMNM UX EEHEHVE NEXUT B
ELILIEHa3BaHHbX NpEOenax, ere
obpaboTka HEBOZMOKHA.,

B cny4ae comHeHvi Ml Bynen pank
W3roTORWTE 0BpasLb Baumx nposoaos.
700mm - 4000mm (27,6 grofimoe - 157.5
OHAMOoR)

700mm - 7000mm (27,6 nioimoe - 275 6
DHOPAMOB)

{KoHeyHas AnvHA BUTLIX NPOROAOS)

+- 1,5MmM 1w < 0,3%, B 38BUCUMOCTH

CeyeHua npoeoaa™:

Onuna nposoga:

TouHoCTE NOBTORPA

IIMHEL OT A/IMHBE NPOBOLA
HnuiHa 3a4UCTRIA: 0,1 - 15mm
OTKPBITEIE KOHLEI 30 - 50Mm, B 33BUCUMOCTI OT
NpPOBCHOE: MaTepuana v Wwara
[nuHa wara: 10 - 80mM NporpaMMupyeTcs
CKOpOCTE Nogaun MakC. Hmicer
NPoBCHA:
YpOBEHE LUyMa: < 750b (bes MogynA OnpeccoBkk)
Dapnenve: 4 - 6 armoctpep
Pacxog sosnyxa: 12 m3Mac
SnekTponvTaHue: 208-480B / 50-60Iy
TKBA
Pasmep (LU ): 8250 x 1950mm

{322.83 proimoe x 76.77 AHMOB)
Brlcota ¢ 3akpuiTel KoxyXom: 1790mm
(70,5 protimoe)

BbICOTa C OTKRHTEIM KCHyXoM: 267 0nm

{105.1 groiimor}

MpeumyljecTBa

— KomnnekcHas o6paboTka BMTON Napbl U3 Henpe-
pbIBHO noaasaemMoro martepuana;

— lNpouecc kpy4eHWs KOHTpoNMpyeTca cucTemMamm
KOHTPONSA KayecTBa, MHTErpMpoOBaHHbLIMW B CTaHOapT-
Hyto mawmHy (DLA, TFA, CFA);

— lNpumeHseTca Takxke kak aBTomat no obpaboTke,
Kak Ans ABYCTOPOHHEN OnpeccoBkW, Tak W Ans 3arpys-
KW YNNOTHWUTENS ANS OTAENbHBIX XWUI;

— LleHTpanusoBaHHbIA BBOA AaHHLIX B MPOrpamMmmMy
TopWin ¢ BO3MOXHOCTbIO 0O6beAMHEHWA B eQUHYI0
ceTb;

— OcTopoxHoe obpalleHre ¢ cbipbeM Ans nonyye-
HMA BbICOKOKa4eCTBEHHOINO KOHEYHOro NpoAyKTa;

— BknioyeHne moayneint mci711 1 mci761.

HopmaTtuBHEIe NOKa3aTenu
npousBoaUTenbHOCTU Ans Alpha 488

1100
1000
Bon
Hoo
TOO
800
s00

400

200
H

ZDIJJ'

100l S R
o 1000 20Ccd 3000 4000 5000 2 B0O00 FOO00 ECOO 900D 10000

—

—‘

MapameTprl HACTPOMKK AN NPOBOAA
— MNposop MBA: 2x0,75Mm;
— War: 20mm;
— NaeneHwe: 6 atmocdep;
— CkopocTb: 5micek;
— Mopaynb onpeccoekn: MCI 711;
— Mopyne ynnothutens: MCI 761;
— Bkn/Bblkn. crcTeMbl.

OdpuyuansHbill napmyep Komax e Pecny6nuke Benapyco — YT «BenanekmpoHKOHMpakm»
2. Munck, np. lNMywkuHa, 29-6, men./chakc: +375 17 207 12 64, e-mail: info@bek.by.com
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TEJNNIEMATUYECKUE GSM/GPRS/GPS TEPMUHAIbI

CoBpeMeHHBIN YPOBEeHL PA3BUTHUA 3NEKTPOHUKN M
UH(POPMALMOHHBIX TEXHONOMMA OaBHO YXe AOCTHUr
Tex BLICOT, KOrAa CTaHOBUTCS BO3ZMOXHBIM NONyYaTk
M 06pabartkIiBaTh NOGYI MHGOPMaLMIo U3 MBOro uc-
TOUYHMKA HAXOASCE B MIOBOM MecTe 3eMHOTO Wwapa.

[aeHoO yxe cTanu NPUBLIYHLIMK, HE BbI3bIBAKLKMMMK
yaueneHwus, Internet n cotosas
TenedoHHaa ceAsb. lMocne-

OHMe ABa Bblgawwmecs 13ob-

peTeHUA HenoBeyecTBa B cove-

TaHWM C AOCTIKEHMAMK B 00-

nactu KOCMOHaBTMKW AawT

HaMm BenukonenHble BO3MOX-

HOCTH ANSA OCYyLLeCTBNeHWA An-

CTaHLMOHHOrO KOHTPONSA 3a Co-

CTOSIHMEM M MEeCTOHaxOoXAeHU-

em nobbix ob6bekToB. He Tak

OaBHO Takve BO3MOXHOCTH B

BUAY WX AOPOroBU3HbI OblnK Ao-

CTOSHMEM OfrpaHW4eHHOoro

Kpyra kopnopauun 1 npasu-

TENbCTBEHHbIX yupexXaeHWUN.

CerogHa 370 CTAaHOBMTCSH BO3-

MOXHBIM ANns kaxaoro. Te-

nepb, rae 6bl Bbl He Haxoaw-

nucb, Bbl BCerga moxeTe ObiThb

yBepeHbl B TOM, 4TO Balla COOCTBEHHOCTb B HaAEXHbIX
pykax, 6bnaropapsa coBpeMeHHbIM TeXHONOrMaM.

Takyo BO3MOXHOCTb AalT BaM abOHeHTCkue Tep-
MrHanbl 6ecnposogHoro poctyna, 6asuvpytowmeca Ha
nnatcgpopme Innovative Convergence i.250 komnaHum
Motorola, ogHoro 13 MMpoBbix nuaepos B paspaboTke
1 npou3eoacTBe cvcTeM MoBunbHOrO Aoctyna M co-
BpeMEHHbIX 3NeKTPOHHbIX cucTem. Mnatdopma i.250
npeaHasHaydyeHa ANA ynpoLweHWa U yCKOpeHusa paspa-
60TKM M NPOM3BOACTBA COBPEMEHHbIX COTOBBLIX TEPMMU-
HanoB nokonewnsa 2.5G, ¢ nogaepXKoW MPOTOKONOB
GSM 1 GPRS. OHa nonHocTbl cepTUULMpOBaHa,
BknioyaeT B ceba Bce Heobxoammble cpeacTBa paspa-
60Tk 1 TeCcTUpOBaHKWS.

TenemaTtrdeckre GSM/GPRS/GPS tepMmHanisl mo-
ryT MCNonb30oBaTbCA ANA CO3AaHMA pas3nuyHbiX Hec-
NPOBOAHbLIX MPUNOXEHWIA, HanpyUMep:

— OXpaHHble CUCTEMbI ANSl HENOABVIKHBIX WU MOABUXK-
HblX OOBbEKTOB;

— aBTOMOOMNbHbIE HaBUraLWOHHbIE KOMMMNEKCHI
AnsA YacTHoro 1 o6LecTBeHHOro TPaHCcnopTa;

— CMCTEMbl MOHWTOPWHra NepeaBKeHUA OnacHbIX
WNK AOPOroCTOALUMX FPY30B;

— crcTeMbl yaaneHHoro cbopa v nepepayn UHgop-
MayuuKM, HanpuMep CUCTEMbl AN KOMMYHanbHbIX
cnyx6 ropopaa;

— crcTeMbl yaaneHHOro MOHUTOPUHIa 3arpasHeHrin

OKpyxatwlLlen cpeabl;
— CUCTEMBbI yNpaBneHrs TEXHONOrMYeCK1MMK NpoLec-
camu (Tuna M2M};
— B kayectBe GSM/GPRS mopema ana cuctem
6aHKOBCKMX nnaTtexen;
— CHUCTEMbI KYMHOrO AoMay.
B naHHOM cTaTbe npepnaraem
BaM 03HaKOMWTCA C TenemaTtuyec-
KUMKW TEpMMHanNamMu Npou3BOACTBA
OAO «MopuoH» (Poccuiickas de-
pepauus). 3T TenemaTudeckue
TepMKHHanbl BbIMOMNHAKT HECKONbKO
3apa4q oAHOBPEeMEHHO, C HUMK ya06-
HO W nerko paboTtatb. YcTponcTea
obnapatoT WKMPOKMM CNEKTPOM cep-
BUCHbIX (PYHKUWIA 1 rMBKOCTbIO Npo-
rpaMMUMpOBaHUSA, YTO NO3BONseT
Nerko CKOHUryprvpoBaTb TepMUHan
nop TpeboBaHMA K XkenaHWA Kax-
poro 3akasuuka. CyuwecTtsyeT
BO3MOXHOCTb YCTaHOBKM abOHEeHT-
ckux Tenematudecknx GSM/GPRS/
GPS TepmuHanoB, kak camMocTos-
TenbHO, TaK U B CONEeTaHuM ¢ Apyru-
MW, yXKe YCTaHOBNEHHbIMKU CUTEeMa-
MW KOHTponsA K1 o6paboTku MHOp-
Mauuu (Hanpymep, ¢ NPOTMBOYTOHHBLIMUK M OXPaHHbIMMK
CUrHanusauusamu), paclmpsn TakmuMm obpasom mx dyH-
KLMOHanbHble BO3MOXHOCTH.

GSM/GPRS CUTHAINMU3ATOP AT-200

GSM/GPRS curHanusatop obecneunBaeTt nepepa-
4y ero BnagenbLy WHGOpMaLWKM O COCTOAHWK
MHTepecyLlero ero yaaneHHoro obbvekta (kak Henofa-
BWXXHOTO Tak 1 NOABMXHOIO) M NpeaocTaBnaeT BO3MOX-
HOCTb YNPaBnsATb MCNOMNHUTENbHBIMK YCTPONCTBaMM YC-
TaHoBNeHHbIMKM Ha obbekTe. Tak, Hanpumep, ¢ NOMO-
Wb AaHHOro YCTPOUCTB@ MOXHO OpraHM3oBaTh:

— onoeelleHWe MonNb3oBaTend W  ApPYrvx CcaH-
KUMOHUPOBaHHbLIX Nny 06 M3MEeHeHWHU COCTOAHUSA
obbekTa nyTeM nepeaayn ronocoBbIX U TEKCTOBLIX CO-
obuweHnn no GSM-cetu (Hanpumep, MHdopmayusa,
nonyyeHHas MocpeAcTBOM ONpoca NOAKNKYEHHbIX
AaT4MKOB MNK APYrMX YCTPOMCTB NepepaeTcs ¢ NOMo-
Wb ronocosBoi No4uTl M SMS coobLieHui Ha cooTBeT-
CTBYHOLLMI COTOBLIN TenedoH};

— yhaneHHoe ynpaeneHwe paboquumMm cuctemamm
obbekTa (AMCTaHUWMOHHBIN NoAorpes, CMrHanu3ayms,
6nokrpoBka MexaHW3MOB, BKNIOHEHME U BbIKNIOYEHWe
BCEBO3MOXHbIX YCTPONCTB).

3TOT TepMMHan MOXeT Takke NPMMEeHATbLCA ANnA
npeaocTaBNeHnst pasHoro poaa TenemaTHeckmx yCnyr:

— Ans nepepayn gaHHblx no GSM-ceTu;
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— B CMCTEeMaX yaAaneHHOro MOHWTOPHKHIa;

— Ana AWUCTaHLUMOHHOIO KOHTpOoNnA W ynpaBneHWa
TeXHoNnorkieCKMMi npoueccamii;

— B CHMCTeMax «yMHOro nomax».

OCHOBHEIE TeXHUYECKMEe XapaKkTepUCTHMKM
TepMuHana AT-200:

— CraHpapt GSM 900/1800;

— lonocoBoW 3BOHOK;

— SMS coobuieHue;

— MopemHoe coeanHeHe o 9,6 kout/c;

— GPRS, 8 knacgc;

— MowHocTb nepepaun:

— 2W(4-n knacc GSM 900);

— 1W(1-n knacc GSM1800};
— BctpoeHHas Gatapes emkoctbio 1700 MA/Y;
— Bpemsa paboTbi:

— 2,5 yaca B pexunmMme nepepauu;

— 150 4yacoB B pexuvme OXvaaHus;

— BcTtpoeHHas GSM aHTeHHa;

— PaGoumn guanasoH temnepatyp ot -30 no +60°C;

— lMNaBapuTtHble pasmepbl 105x75x30 mm;

— Mutanre ycTpoicTBa OCYLLUECTBNAETCA OT BHELL-
Hero UCTOYHKKa ¢ HanpsaxeHwem 12B 1nu ot ceT 220B
yepe3 npeobpa3oBaTtenb HanpsXeHWA WU OT
BCTPOEHHOIO akKyMynsTopa;

— 3almTa OT HeCaHKLMIOHMPOBAHHOTO BCKPLITUS Kopnyca.

BHewHue coeanHeHnna curHanusaropa AT-200:
— pasbeM Ans noaknodeHra BHelHen GSM aHTeHHbI;
— USB pasbem ana nogknwuyeHus MK;
— MHorogyHKLUHOHanNbHLIN pasbeMm:
— 7 BXOAOB ANSA NOAKMNIOYEHUS BHELHWX AaTyu-
koB (3 Lnpo-aHanoroBbIX);
— 6 BbIXOOOB ANA NOAKMNOYEHWS WMCMNONHWUTENb-
HbIX YCTPOWCTB.

GSM/GPRS/GPS HABUIALIMOHHbIV
TEPMWHARN AT-300

OTnuurMeM HaBUralMOHHOro TepMmuHana ot GSM
curHanusatopa AT-200 sensertca 12 kaHanbHblh GPS-
NPUEMHKK, KOTOPLIA MO3BONSAET onpeaensTb Tekyllee
MecTononoxeHne oGbekTa.

YcTpowncTeo obnagaeT LWMPOKUM CNEKTPOM CepBMC-
HbIX (PYHKUMIA M TMOKOCTbI NPOrpaMMMpPOBaHUSA, HTO
No3BoNsieT LWMPOKO MCMNONb30BaTb €ro HaBUrauuoH-
Hble BO3MOXHOCTH M NErko CKOHUryprpoBaTh TepMU-
Han noA TpeGoBaHMA WM XKenaHWA KaxAoro 3akasuuka.

BO3MOXHOCTM:
— Bblaya AaHHbIX O TOYHOM MeCTOMNONOXEeHWUN, CKo-
POCTH 1 HanpaBneHWM OBWXEHWS MOABUXHOMO oObek-

Ta U Nepepaya 3TUX AaHHbIX MNONb3OBATEN UMW AWC-
neT4epckoMy LieHTpY TenemaTuyeckoroe onepartopa no
GSM-ceTu;

— onoBelleHWEe NOoNb3oBaTena W ApPYrux caH-
KLWOHWPOBaHHBIX NUL 06 M3MEHEeHUN COCTOAHWA
o6GbekTa nyTem nepenayn ronoCoBbIX M TEKCTOBLIX CO-
obweHn no GSM-ceT ogHoBpeMeHHO (MHdopmaLms,
nonyyeHHas NocpeAcTBOM ONpoca NOAKMNIYEHHbIX
AaT4YMKOB MNK APYTHUX YCTPOUCTB);

— yhaneHHoe ynpaeneHue pabounMMu cucTemamm
aBTOMOGMNA MNKM ApyrMx oGbEKTOB (AWMCTaHLMOHHBLIA
nogorpee, BKNOYEeHWE CBETOBOW W 3BYKOBOW
curHanmsauuu, GnokKMpoBKa MexaHWU3MOB);

— OpraH13aLUmsa NepuoanNyecKoro AUCTaHLUMOHHOTO on-
poca COCTOAHWS OaT4MKOB KOHTponupyemoro obbekTa.

OcHOBHBIE TEXHMYECKME XapPaKTePUCTUKU TEPMM-
Hana AT-300:

— Cranpapt GSM 900/1800;
— FonocoBow 3BOHOK;
— SMS coobuleHue;
— MopemHoe pno 9,6 kbuT/c;
— GPRS 8 knacc;
— MowHocTb nepepaun:
— 2W (4-in knacc GSM 900);
— 1W (1-1 knacc GSM18003;
— BctpoeHHas 6aTtapes emkoctbio 1700 MA/Y;
— Bpems pabotbi:
— 2,5 Yyaca B pexwnmMme nepenasu;
— 150 yacoB B pexvMme OXuaaHus;
— BcTtpoeHHas GSM aHTeHHa;
— BcTpoeHHbi 12-T1 kaHanbHbll GPS npremMHuk ¢
BHeELUHEe aHTeHHOM;
— paGounin granasoH Temnepatyp ot -30 no +60°C;
— MNaGaputHble pasmepbl 105x75x30 mm;
—MuTanne ycTponcTBa OCYLLECTBNSAETCS OT aBTO-
MobMNbHOro akkyMmynatopa ¢ HanpsaxeHvem 12B
MM OT BCTPOEHHOro akkymynstopa (KoTopbil
NpYMeHSIeTCA B CNy4ae BPeMEHHOro OTCYTCTBUA MCTOM-
HUKa BHELUHEro nMUTaHus).

BHewHue coeaMHEeHUs HABUrALMOHHOTO TEPMHUHA-
na AT-300:
— Pasbem ansa noaknioveHs BHelwHet GSM aHTeHHb!;
— Pasbem ansa noakntodeHus BHelwHen GPS aHTEHHbI;
— USB pasbem ans noakntodeHus MK;
— MHOroyHKLMOHaNbHLIN pasbeM:
— 7 BXOAOB ANS NMOAKMIOHEHWA BHELIHWX AaTyuK-
koB (3 undpo-aHanorosbix};
— 6 BbLIXOAOB ANA NOAKNIOYEHWA WUCMONHUTENb-
HbIX YCTPONCTB.

Bonee nodpobHyro uHghopMauyuro o6 onucaHHbIX ebillie ycmpolicmeax MOXHO IoJiyYums y crneyuasaucmos
YN «®3K»: 2. MuHck, np. Mywkuna, 29-b, men./chakc: +375 17 210 22 74, e-mail: info@fek.by

o= Ten./dakc pepakumn: +375{17) 251-67-35, e-mail: electro@bek.open.by, hitp://electronica.nsys.by
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KOPMYCA 9NEKTPOU3OENUA ANSA YCTAHOBKU HA DIN-LLUMHY M36

C npo3payuHoOi KPLILWKON 3akpriToro Tuna
5
1
1
2
2 B _ ¢ 4 3 4
3 - . E

1 - kopnyc; 2 - ocoBanme; 3 - DIN-wMna; 4 - 3awenka; 5 - cTekno.

Marepwan:

- KOpryc - NONUNPONUNEH CamMo3aTyXatoLLui,
LBeT cepblii MNKU YePHbIIA;

- OCHOBaHWe - NONUMAPONUNEH CaMo3aTyXaroLui
LBeT cepblii MNKU YePHbIIA;

- 3aulenka - nnactik ABC,

oooptacopd LIBET Cepbiil MM YePHbII;
. - cTekno - nonuctpon NCM-115,
- LBeT KpacHbIN MNK 3eneHblin (Npo3payHbli).

MakcumanbHasa Temnepatypa - 100°C.
oooogoocdd <
—w MakcumanbHbIia Tok - 16A.
KOPIYCA OanA ndgenumm ¢ LimorPOBOU MHOVUKALIMEUN
U KNABULLAMU YMNPABIEHUA
5 4 3 - o -

a4

[QET
0o
Je

¥

T

1 - kopnyc; 2 - KpblWkKa; 3 - KNaBvlla ynpasBnerus;
4 - cTtekno; 5 - 3awenka. 1 -

Marepuan: °

- KOpryc - NONUMPONUINEH CamMO3aTyXaloLLWi, N &
LBeT cepblii MNK YepHbIN; 5 :; | |=|
- KpblLUKa - NONUMPONUNEH CaMO3aTyxaroLMiA, a ; .
LBET Cepblit N1 YepPHbIN; 27 <5l 35
- knasuwa - nnactukar MNMBX, uset cepbli

- 3awjenka - nnactik ABC, .
LBET cepblii UMK YepHblit; CTEKNO - MONMCTMPON BIRIE; H X
NCM-115, & | D

LiBeT KpacHbI MNK 3eneHbin (Mpo3payHbIi) ] -
MakcrmanbHasa Temnepatypa - 100°C. 3 L 4 < ?)]m 3.5
MakcrmManbHbIn ToK - 16A. 71

24 1= Ten./dakc pepakumnn: +375{17) 251-67-35, e-mail: electro@bek.open.by, hitp://electronica.nsys.by =
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KOPNYCA AN U3OENUA C LUdOPOBOU MHOUKALUMEN

v

1 - Kopnyc; 2 - 3awenka; 3 - cTekno; 4 - Haknewnka.

Marepwman:

- KOpPNyC - NONUMNPOMINEH CAMO3aTYXatoLLiA;
- 3awenka - nnactik ABC,

LBET Ccepblil MNKU YePHDIIA;

- cTekno - nonvictipon NCM-115,

LBEeT KpacHbIi MNK 3eneHbli (Npo3payHbIi).
MakcrmMansHaa Temnepatypa - 100°C.
MakcuManbHbIfn TOK - 16A.
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“,.. | ANANPUCOEOANHEHNA NEKTPHUECKNX
Y775 | malmMH M NpMBOPOR K CETH NEPEMEHHOTO
TOoKa Ao 250 B.

Bce moaugpmkaunn no NOCT 28244-96
CeptuthvkaTtel VDE, PP, PB

Tokn Harpyzkn ot 2,5 go 16 A
BLICOKOKAYQCTBEHHLIA NPORBOA,
{or 0,75 no 1,5 mm kB.)
Eeponeiickve KOMNNEKTYIOLME
W TEXHOMOruA

NOCTABKU:

- B UHOVUBWAYANbHOW YNaKoBKe

ANA POZHWYHOW TORrOBNK

- HA2 NPON3BOACTBEHHEIE KOHBENWEPSI
4TOYHO B CPROK»

- ¢ BUNIKAMM, BbINONHEHHLIMK NO
CTaHgapTaMm Aapyrux crpad

Y2, | MPOM3IBOACTBO CETEBLIX WHYPOR MO
% | MHoMBMAYaNLHLIM 3aKa3zaM {CTONOPLI,

BCTPOEHHbIe CETERLIE (hUNLTRLI U T.4.)

TNGXWH HATPEBRTEABHbIN

NPOV3BOACTBO Y NOCTaBKa

XApAKTEPHETHEN:
- Hixpomosan cnmpant B TERMOCTOAKOR
acTMactoE0R obanouke;
HanprxeHve nuTabun : 12-220 B
- ¥hensHan MourogTs: 2-5) Bartimerp,
- MarcumansHan pafiouas Temneparypa
pepxuocT +105" C;
- Buimyckawica 2-x supos: MH-npoeca
arpesaTersHL, MTHX-npoeon
HAMPEBATENEHEA © HANHHHEM
¥ONCEMELR KOHUOE,

- CEPTHGUHKAT COOTBETCTBMA Fb, P,

O6RACT L NPYNEHSHKA:

- [POMENLNEHHEIS ¥ BEITOBEIE HAFDEBATENEHEE
NpHEOPE PIANMYHOND HESHEYEHHA
[ANEXTPO-TPEnKM, SNAKTPO-0ABANE M T. 11.);

- "“renneii

- Oborpes croeHd aETOMOBMNA;

= AHTHSETOTEEEHHE BHTRMH M T N

'f“ © 22003F, PB, r. Munck,
£ ., nep Koanomn, Tr
i I\_:\ ~ ten.: {+375 17) 289-05-83,

. Ten.idake: (1375 17} 299-05-8B5
E-masl: litoplastftelcoam.by, www_lltoplast.by

= Ten./¢akc pegakumn: +375(17) 251-67-35, e-mail: electro@bek.open.hy, hitp://electronica.nsys.by (N 25
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NMPUEM CTEPEO3BYKA HA TEINEBU3OPDI
NMPU NOMOLLUU OEKOOEPA NICAM

Cratks nocesweHa HOBOM paspabotke «MACTEP
KWUT» — pekoaepy TeneBU3MOHHOIO CTEPEO3IBYKOBO-
ro conpoBoxaeHus oopmara NICAM NM2905. fleko-
Aep npeAcTaBnser coO60N roToBOE U HACTPOEHHOE YC-
TpoicTRO. MpUBOAUTCA ONUCaHUe, TeXHUYeCKHe Xa-
PaKkTePUCTUKN, PEXMMBEI PaBOThI, CTPYKTYPHAA cxema
Aekoaepa v cxema NOAKIIYEHUs K TENEBHU3OPY. ITOT
MaTepuan 3auMHTepecyeT pabOTHMKOB PEMOHTHOIOQ
6M3Heca, YaCcTHLIX TENeMacTepoB U NOArOTOBIMEH-
HBIX paguonéuTenen.

B koHue 80-x ropoB B AHrnum 6bina paspabtoTaHa n
BHeapeHa Ludposana cuctema ctepeodOHUYECKOTo
3BYKOBOro conpoeoxaeHun tenesmaeHua NICAM-728,
afanTMpoBaHHaA Noj aHrMWIACKUIA CTaHoapT 3Byka | K
eBponenckui ayamo ctanaapt B/G. B eBponeiickom Ba-
puaHTe 3BYK ouudpoBbLIBancs U nepeaaeanca B BMAe
LupoBOro NoToKa Ha noaHecyLwen Yactote 5,85 MIy.
Cuctema NICAM obecneumnBana o4eHb BbICOKOE Kaye-
CTBO CTepeodOHNHECKOro BELLaH1s.

B coBpemMeHHbIX TeneBM3opax Ans AeKkoaupoBaHKs
3BYKa MCNOMNb3YTCA cneynann3npoBaHHble L poBLbie
CUrHanbHble npoueccopbl. B HUX noaHecywan 3Byka
Ha BxoAe npoueccopa nepeeoautca B L poyto dop-
My, BCA aanbHenwasa obpabotka: npeobpasoBaHue,
dunbTpauna, gekoaupoeaHve W Ap. BegeTca Npo-
rpaMMHeIMKM MeTopaaMu. B Takom npoueccope peanu-
3auma gekoaupoBaHWa Nboro ctaHaapTa cTepeossy-
ka obecneurBaeTca NPOCTbEIM MNepekntvYeHrneM npo-
rpaMMHbIX MoAynel, YTO MPakTMYeCKW He BNMSET Ha
CTOMMOCTb Tenesu3opa. o aTon npuurHe Mcnonb3o-
BaTb CerofHa ANA BellaHusa ycTapeBlUMe aHanoroeble
MeToAbl CTepeoBellanns, He obecneunBarLlmne BbiCO-
KOFo KavecTBa 3ByKa, HepauMoHanbHO.

CocTosiHMe BONPOCA HA CeroaHs

B koHue 2003 ropa «llepBblin kKaHan» Hadan B Mock-
Be cTepeoBeLlaHre B hopmaTte NICAM-728. HemHoro no-
3QHee Ha 3TOT Xe dopMaT nepewen kaHan MTV. B
2005 ropy oxupaeTca Havyano ctepeosellaHus «lMepeo-
ro kaHana» B CaHkT-lNeTepbypre. B 3TOoM e cTanpapTte
BewaeT kaHan M1 (40-n kaHan IMB) B Knese 1 pag ka-
HanoB B pa3nuiHblx kabenbHbIX ceTsax no Bcen Poccun.

UHTepec k cTepeodoHUHECKOMY 3BYKY B TeneBuae-
HuM B Poccrn un ctpaHax CHIM ecTb, 1 OH BecbMa 3Ha-
ynTeneH. OrpoMHbIN MHTEpPEC K CTepeoBeLLaHN ecTb
1 y 6onbloro yncna tenesputenein! O6 atom ceupe-
TenbCTBYKT MHOIOYMCNEHHblE 3BOHKW B AUCMETHEepC-
Kre cnyx6bl C BOMpOCaMK O BO3MOXHOCTH cTepecnpu-
ema nocne Ha4dana 3a(pMpHOro cTepeoBeLyaHns.

TexHuyeckmne Nnpobnemebl
¢ BHeapeHnem NICAM Ha TeneueHTpax
OnbiT «NepBoro kaHana» nokasan, 4To A0OCHaLle-
HWe TeneBU3MOHHOro NepepaTtymka Ana seoaga yndpo-
BOrO CTepeoBeLlaHna He OHeHb 3aTpaTHas 3agaya. 370
obycnoeneHo Tem, 4TO MOLYHOCTb AOMONMHUTENLHOrC

B.A.YynkoB

nepepatymka crepeossyka NICAM pomxHa OTHOCUTL-
CA K MOLHOCTN OCHOBHOINO TeNeBM3MOHHOrO nepenar-
ymka B cooTHowweHmn 1/500. To ectb ona TB nepepar-
yrka, MOLWHOCTBIO 10 KBT AOCTaTOYHO YCTAaHOBUTL MNe-
pepatynk NICAM paguocurHana, MOLHOCTbIO BCETrO B
20 BT. JononHUTENbHO HYXXHO Ha BXoae OCHOBHOro TB
nepenaTymMka orpaHuMTb CNEKTP MOAYNUPYIOLWLEro Cur-
Hana nonocon 5,1 My, 4ToO NpeacTaBNAeTCA HE OYEeHb
CNOXHON 3apayen.

CnpaBeaAnMBOCTWM pagn HYXHO NpW3HaTb, HTO pe-
weHwe «lepBoro kaHana» O Havane cTepeoBellaHWs
B opmaTte D/K NICAM, 6610 peBONOLMOHHBIM, HO €ro
HeNb3A CYUTaTb aBaHTIOPHbLIM. [leno B TOM, YTO paHee
aToT popmaT cTepeoBellaHMa Obin BHeapeH B Kutae,
BeHrpuu 1 MNonbLle, roe UCNonb3yeTca Takomn e CTaH-
DapT TeneBellaHns, 4To U B Halwlen cTpaHe. OnbIT 3TKX
CTpaH Aokasan BO3MOXHOCTb MCMONMb30BaHWA CUrHa-
na NICAM B TeneBM3MOHHOM cuUrHane ctaHpapta D/K.
MpaBpa, ANA CHWXEHWA YPOBHA NOMEX OT Hecyllen
curHana NICAM noTtpe6oBanocb yMeHbLMTL €€ Ypo-
BEHb B COCTaBe CnekTpa MOMHOro paguocurHana Ao
3HavyeHua -25 ob nNo OTHOWEHUIO K YPOBHIO Hecyllen
n3obpaxenuns (B ctanpapte B/G -20 gBb), 4TO Heckonb-
KO YCNOXHAEeT AeKoaupoOBaHWEe cTepeoCUrHana u
yMeHbLUaeT 30HY YBEPEHHOrO NpuemMa cTepeoBeLlaHns.
Mo aTon npuumHe, nocne Toro kak «lepBbIt KaHan»
Ha4dan BewlaHue co ctepeo3pykoM (NICAM-728), lNocy-
hapcteeHHbit HAW Papro, B Havwane 2004 ropa npo-
BEN 3KCnepuMeHTanbHble MCCneaoBaHWs No onpee-
NEeHWI0 30Hbl YBEPEHHOro NpriemMa CTepeo3ByKOBOro Co-
npoeoxaenus [1]. Mo oTHocuTenbHo GonbluiomMy obbe-
My 3KcnepuMeHTanbHoro matepwana [1, 2] 6eino on-
peneneHo: «ycpeaHeHHoe (eQMHOE ANs BCEX CE30HOB
W BpeMeHW CYTOK) MoNoXeHre BHELWHEN rpaHuLibl 30HbI
yBEPEHHOro NpreMa cuUrHana ctepeo3Byka OT nepe-
patumka «lepBoro kaHana» Kpyr paguycom 86 Km».
Takoe 3HayeHWe NpakTUYeCKW COOTBETCTBYET rpaHuvle
yBEepeHHOro npuema TeneBM3noHHOro curHana. Uccne-
[OBaHKA nokasanu, 4TO cTepeonpuem obecneqnBaeT-
CA NpakTU4eCKW BO BCEWN 30HE MOKPbITWMA TeNneBU3KOH-
HOro nepepaTyrka.

Kak pewntk npobnemy npuema TB nporpamm
B ¢popmare NICAM-728

Bonee cyulecTBeHHbEIM (PakTOPOM ABMAETCA TO, HTO
OTCYTCTBME FOCYAaPCTBEHHON TEXHUYECKOW MONUTUKK B
obnacti BHegpeHWs CTepeO3BYKOBOrO TeneBUMAEHWS B
Poccun, npyvBeno K HeraTMBHBLIM NOCNeACTBUAM B (hop-
MWPOBaHWK Mapka TENEBU3OPOB Y HaceneHus.

Tak kak B Poccun He Gbino NpuHATO Kakoh nubo
nporpaMmbl BHeApeHWUs cTepeodoHUYecKoro Betla-
HUA, TO B CTPaHe He NPOU3BOAWNIK TENEBU3OPOB CO CTe-
peodoHMYECKUMM 3BYKOBBIM COMpoOBOXAeHWeM. Mnop-
THBLIX TENEBM3OPOB CO CTEPEO3BYKOM BBO3WMNU Mano,
M3 BBE3E€HHbLIX MeHbLan YacTb MMena aekoaepbl
NICAM, 6onblumHcTBO 6BINO CTaHaapTa A2.
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B peaynbrarte, no moet oueHke, TENEBM3OPOB, CMNo-
cobHbIx pekogupoBaTh ctepeo3Byk NICAM, B Poccum
Bcero 2...5% ot obwero konuyecTea TeneBM3opoB (B
3TOM 4KCne TONbKO UMMOPTHLIE, OTEYECTBEHHBLIX HET
BoobGuie!). MoaToMy roBopuTb O FOTOBHOCTK Mapka Te-
neensopoB Poccun k npueMy ctepeodoHMYeckoro Be-
waHna B cucteme NICAM, Henb3s.

Ceiivac nonoxeHue ObICTPO MeHAeTCs, BBO3WUTCA U
npopaeTca Bce Gonblle TeneBHM3OopPOB U BUAEOMArHW-

Topble BeinyckatT nnatel NICAM aekopgepos, KoTopble
notpebuTen, MoXxeT yCTaHOBWTb B CBOW Tenenpuem-
HUK U NMONY4YWUTb BO3MOXHOCTb Cnyluatb CTEPEOo3BYK.
Poccua, BuamMmo, Takke nponaer no stomy nytu. MNep-
Bblil M3BECTHLIN aBTOPY POCCHACKWUIA CEPWNHBIN AEKO-
hep cTepeoTeneBU3MOHHONO 3BYKOBOrO COMPOBOXAE-
Hua NICAM, npegHazHaqyeHHbIN ANs YCTaHOBKW B Te-
neBu3opsl, BeiMyLlEH kKoMnaHuen «Mactep Knt». bnok
noka BbINyCKaeTCA B OAHON Moaudukaumn Ana tene-

TO(POHOB CO BCTPOEHHBLIMMK
nexopepamn NICAM. Orte-

MSP3410 ! e

YeCTBeHHble Npo13BoaMTE-

Wit

nn Takxe Ha4vyanw BbiNyc-
KaTb MoAenu TeneB13CpPOB
¢ TakuMm Aekopepamun. Of-
Hako nonHoe o6HOBNeHWe
nNpYeMHOro napka TeneBu-
3MOHHBIX NPUEMHWKOB 3aii-
met 10-15 1 6onee ner. MNo-
3aToMy cyulecTByeT notpeb-
HOCTb B TEXHMHECKUX peLle-
HWAX, KOTOpble MO3BONAT
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Puc. 2. CTpykTypHas cxema aekogepa

NpUHKUMaTb Ha CYLeCTBYIOLMWI NapKk MOHO TeneBu30-
poB cTepeo3eyk B popmaTte NICAM.

Moxoxas 3apaya cToaAna nepen HaceneHWem Haluemn
cTpaHbl B 80-X I.K, KOrAa Ha4yanocb LUMPOKOe BHeApeHKe
6biToBBIX BUAeoMarHutodoHoB. Toraa NpakTUHecKkn Bce
3anucK ans Hux 6biny B LBeTOBOM cTaHaapTte PAL, a cy-
LeCTBOBaBLUMIA NapkK TeNeBr3oOpoB MOT NPYHUMAaTb TOMNb-
Ko curHanel B ctaHpapte SECAM. Moatomy notpeboea-
nock paspaboratb cnocob MogepHU3aLu TeNeBM3opoB
Ans Toro, 4Tobbl OHKM MOrNM AeKoAWpPOoBaTb CHMrHanbl
SECAM/PAL. OueHb GbiCTpO, 63 ydacTia rocynapcTea,
3HTy3MacTamun 6bino paspaboraHo MHOXeECTBO BapuaH-
ToB nnat PAL-gekopnepos 1 cnoco6oB KX YCTaHOBKW B Te-
nesr3opbl. MosABMNOCb MHOXeCTBO (BMPM, KOTOpble 3a-
HUManKcb M3roTOBNEHWEM M YCTaHOBKOW Takux Aekofe-
poB B TeNeBM30pbl, U NpobneMa MoaepHU3aLWK Tenesmr-
30poB Obina pelueHa B KOPOTKME CPOKMU.

AHanorn4HbIM cnocobomM MOXHO peLlurTb U Nnpobne-
My npuema CyLLeCTBYIOLKMM NapkoM TenenpreMHKKOB
ctepeo3Byka B popmate NICAM. Mo atomy nyTH yxe
npowna lNonbwa 1 Nonnavgmsa. Tam ectb HGUPMBI, KO-

——

A '

Puc. 1. BHewHuid BMA Aekoaepa

BU30POB C NPOMEXYTOYHOMN YacToTon 38,9 MIy (Gonb-
LWWHCTBO TeNeBM30pOB, MMELLMXCA Y HaceneHusa) u
vMeeT HasBaHve NM2905. MNpu ero paspaboTke npu-
Wnock pewuntb psg npobnem, CBA3aHHbLIX CO crneym-
durdeckummn ocobeHHocTamMK nprema NICAM B Hawen
cTpaHe. [lanee A 6onee noapofbHO oNKLY KOHCTPYK-
ymo nepeoro B Poccum cepuinHoro NICAM pekopepa,
€ero BO3MOXHOCTW U 0CODEHHOCTH.

Oekopep NICAM crepeocurHana NM2905

BHewHWn BUA aekopgepa nokasaH Ha pucyHke 1.
OH BbINONHEH Ha 6a3e cneyuanuManMpoBaHHOrC Ln-
poBOro curHanbHoro npoueccopa MSP3410D npowus-
BoacTtBa dupmbel MICRONAS, 1 nmeeT pasmepsbl
85x65x20 MM. Bnok BbINONHEH NO TEXHONOMMK NoBEp-
XHOCTHOro mMoHtaxa. lNpu yctaHoeke He TpebyeT HuU-
Kaknx OOMONHUTENbHLIX HacTpoek. HeGonbwue pas-
Mepbl Aekoaepa No3BONAKT YCTaHOBUTL €ro gaxe B
ManorabapuTHble TENEBM3OPLI C pa3MepoM 3KpaHa
14 1 MeHee AONMOB.

Ucnonb3oBaHHaas B Gnoke chneymanuavpoBaHHas
MUKpOCxeMa LM(ppoBOro CUrHanbHOre npoweccopa no-
3BONSET NONy4YMTb BeCbMa Hennoxue napameTpbl 3BY-
KoBOro curHana. B pexume nprema NICAM mMukpocxe-
ma ofecneurBaeT crneaylLMe OCHOBHbIE NapamMeTphbl:

— OTHOLLEHWE curHan/luym Ha BbIXoae, He MeHee 72 ab;

— k03phurumeHT rapmonuk, He 6onee 0,1%;

— paspeneHwe kaHanoB, He MeHee 80 nb;

— HepaBHOMepHocTb AYX B nonoce 20...15 000 Iy,
He OGonee 1 pb.

Mukpocxema Takke nO3BONSET OCYLWECTBNATL Ae-
KOAWPOBaHKe 3BYKOBOFO COMPOBOXAEHWA TeneBwae-
HKA B Nto6oM 13 cyllecTByOWKX POpMaTOB Tenesella-
HuA — A2, D/K, B/G, SAT v gp.

Oco6eHHOCTH AEeKOAUPOBaHUS
curHana D/K NICAM
YnpolleHHas CTPYKTypHas cxema faekoaepa noka-
3aHa Ha pUCYHKe 2.

o= Ten./dakc pepakumnn: +375{17) 251-67-35, e-mail: electro@bek.open.by, hitp://electronica.nsys.by

o 27



Mpwn cospaHum 3Toro Aaekopepa paspaboTurky npu-
LWNOCb peLwmnTb HeCKonbKo cneunduuecknx npodnem,
CBA3aHHbIX ¢ 0cobeHHOCTAMKM peann3auun ctepeoBe-
wanua NICAM B cocTtaee curHana SECAM D/K. Kak yxe
yNOMMHANOCh BbiLle, ANA CHWXEHWA NomeX OT MoaHe-
cywen curHana NICAM ee ypoeeHb 6bln CyLlecTBEHHO
CHWXEH NO CpaBHEHWIO C NepBOHayYanbHOW cneymndu-
kaumen ctangapta. MNMprMepHbI cocTae cnekTpanbHbIX
KOMMNOHEHT NOMHOro TEeNEeBU3NOHHOTO paguocurHana
NICAM D/K (B/G) noka3aH Ha prcyHke 3. PaguocurHan
BelaTenbHOro TeneBraeHrs, COCTOUT M3 4-X OCHOBHbIX
crekTpanbHblX KOMMOHEHT: Hecyluel YyacToThl M3obpa-
XKEeHWs, curHana LeeToBOM nopHecywlen (4,43 My —
PAL, 4,25/4,406 MI'y — SECAM), nogHecyLuen aHanoro-
Boro 3Byka (5,5 MI'y — B/G, 6,5 MI'y — D/K) u nopHecy-
wen NICAM (5,85 MI'y).

Mpw geMmoaynALMK Takoro paguocurHana ¢ UICnonb-
30BaHMEM CTaHAapTHbIX TeneBU3MOHHbIX (PMNLTPOB
NPOMUCXOANT NepeHOC CnekTpanbHbIX KOMMNOHEHT B 06-
nacTb HM3KKMX YacToT W ocnabneHwe cUrHanoe nogHe-
cywmx 3syka u NICAM. B aTom cnyyae psaaoMm ¢ curHa-
nom NICAM okasbiatoTcs 6onee MoLHble cnekTpanb-
Hble KOMMNOHEHTbl CMrHana LBeTHOCTW. Hannumne Takux
KOMMOHEHT NpUBOAUT K HeycTonumeon pabote NICAM
Aekopepa, ocobeHHO NpU CMeHe LBEeTHbIX CHXeTOB.
IOnsa yctpaHeHus Takoro a¢pdekta 6b1n paspaboTtaH 3a-
kasHon MNMAB uneTp Co cneuvanbHOW XapaKkTepucTh-
KOW, ONTMMM3MPOBaHHOM AnsA npyvemMa curHanoe NICAM
B/G, D/K. MNprumeHeHWe hunbTpa C Takow XapakTepuc-
TMKOW MO3BONMNO 3HAYMTENbHO CHW3WTb YPOBEHb MO-
Mex OT noaHecyluen LBEeTHOCTU U COCTaBNAKLLNX CUT-
Hana spKOCTH, NOAHATb YPOBEHb CMrHana nogHecyluemn
NICAM B pemMoaynuMpoBaHHOM CUrHane WM 3HaquuTenb-
HO YNyU4LIMTb YCTONYMBOCTbL NprYeMa 3BykKa.

KpaTtkoe onucaHme npuMHUMNIMANBEHON CXEeMBI

CurHan npomMexyToqHon vactoTtel 38,9 My ¢ Tio-
Hepa TeneBu3opa noctynaet Ha MAB ¢uneTp ZQ1, ko-
TOPLIV NoAaBNAeT NOMEXK OT COCTaBNALYMX CUrHana
LIBETHOCTH, KOMMOHEHT CHUrHana ApKOCTK 1M BHEMNONOC-
HbIX curHanoB. OT(UNLTPOBaHHLIN CUrHan noctynaeT
Ha MUKPOCXeMY CUHXpPOHHOro gemopaynaropa DA1
TDA9800. Kontyp C4, L1 HacTpoeH Ha 4YacToTy
77,6 MI'y — BTopyto rapmoHrky MNY. OH oxBauveH net-
nen ®©AMNY 1 ucnonbayerca ANa CMHXPOHHOW Aemony-
nauuu curHana MNY. BolgeneHHan HeoThUNbLTpPOBaHHAA
BTOpas N4 3Byka yepes koHpaeHcatop C11 nocTtynaer
Ha BXoA LUW(PpPOBOro CUrHanbHOro npoueccopa
MSP3410D, roe npoussogutcs uudpoBas unsTpa-
umsa, aemoaynauua U o6paboTka curHana 3ByKOBOro
conpoeoxaeHusi. KeapueBbii pesoHatop BQ1 3apaer
YacTtoTy paboTbl BHYTpPeHHMX y3noB LWU(POBOro cur-
HanbHoro npoueccopa. flemoaynupoBaHHble 3BYKOBLIE
curHansl L, R, SUB ¢ Bbixoaa MMKpOCXeMbl MOCTyNalT
Ha BydepHble ycunmtenu — (ouMnNbTpbl BTOPOro Nopsiaka
Ha TpaH3ucTopax VT1, VT2, VT3. dunstpbl noaaeBnaioT
OCTaTKM MMNYNbCHBIX NoMex obpa3oBaBLUMXCA nocne
ymdppo-aHanoroeoro npeobpasopaHma curHanos. lMa-
pannenbHO CUrHanbl NEeBOro W NPaBoro KaHanoe no-
CTYNalwT Ha BXOA ycunutens ctepeoTtenedoHOB Ha MMK-
pocxeme TDA7050. HavanbHaa nHryuManusauua uudg-

poBOro curHanbHoro npoueccopa MSP3410D, 3apa-
HWE PEeXMMOB, KOHTPONb €ro COCTOAHWSA, MHAMKaLmWs,
BKNIoYeHWe 3BYKOBbIX 3¢hdeKkToB OCyLLeCTBNAETCA M1K-
pokoHTponnepom DD1 AT90S2313. Ha atom xe MMK-
POKOHTpPONNepe ¢ MCNONb30BaHMEM 3NEMEHTOB
C52, C54, R22 cobpaH annapaTHO-NporpaMMHbIfA OT-
cnexueawwwmin 8 Mn paspaaHsin ALIMN, npeaHasHaveH-
Hbil ANS OCYLleCTBNEHWA aHanoroBOW perynupoBKW
rPOMKOCTH.

MuTaHre BCex aNeMeHTOB CXeMbl OCYLLeCTBNSAeTCs
oT AByx ctabunusatopos 8 B 1 5 B, coGpaHHbIX Ha MMK-
pocxemax DA4 LM7808 1 DA5 LM7805.

OcoBeHHOCTH YCTaHOBKM AeKOo4epa B TeNeBU30P

Iekopep noAaknio4aeTca K TENEBU3OPY B pexuMe
KBasunapannenoHoro KkaHana 3pyka, T.e. Ha aekoaep
nopaeTca curHan nepeon MY tenesmsopa (38,9 MI'u)
C BbIXOAa TENEBU3MOHHOIO TIOHEpa A0 TeneBU3MOHHO-
ro MNMAB c¢unetpa. Takoe nocTpoeHWe aekoaepa no3Bo-
nsaet obecneynTb HavBbICLLEE Ka4yeCTBO KaHana 3Byka
M MakCMManbHO NPOCToe NoAKN4YeHue Kk ndoMy THny
TeNEeBU3MOHHOIO NMpUeMHMKa.

CwrHan nepeon MY noctynaeTt Ha cneymanuanpo-
BaHHbIl MAB dunetp MK2905, roe ocnabnstoTtcs He-
KenaTenbHble KOMMOHEHTH cuUrHana (nogHecylas
LBETHOCTH, MOMEXMN, KOMMNOHEHTHI CHUrHana ApKOCTH).
3aTteM curHan nogaeTcsa Ha MUKPOCXEMY CHMHXPOHHOIO
nemopynatopa TDA9800. B coctae 3Tolh MMKPOCXEMbI
BXOAWUT reTepoAuH, HACTPOEHHBLIN Ha BTOPYIO rapMOHK-
ky M4 (77,8 MI'y). Mpu HanuyMM Ha BXoAe MMKpPOCXe-
Mbl curHana MY 3ToT reTepoanH CUHXPOHU3UPYETCA
cuctemon GAMY ¢ yacToTon BXOAHOTO CUrHana, BHyT-
Py MUKpPOCXeMBbl OCYLLECTBNAETCA AeNeHWe YacToThl Ha
2 1 OCyLIeCTBNSAETCA CMHXPOHHas AeMoaynsaLuWs CUr-
Hana M4Y. Ncnonb3oBaHWe CUHXPOHHOW AeMoaynALuK
obecneurBaeT BbICOKYIO NMHENHOCTb Npeobpa3oBaHiA
W yny4leHHOe OTHOLWEeHWEe curHan/lym aemMoaynmpo-
BaHHOrO CMrHana. 3aTtemM NOonyYeHHbI CMrHan BTOpon
MY 3eyka (SIF) nopaetca Ha BxOA4 MMKPOCXEMbl CWr-
HanbHoro npoueccopa MSP3410D. Ha Bxope B Muk-
pocxemy curHan SIF npeobpasyeTtca B ungposyto dhop-
My W BCA AanbHenwasn ero obpabotka — dpmneTpayms,
hemMoaynaums, MaTpyUUpoBaHKWe, KoMMyTaums 1 ap.,
Beaercsa B yngposon popme. Takoe NocTpoeHue no-
3BonAeT MCNonb3oBaTh AeKoAep 3Byka ANA AeMopy-
naymm 3eyka noboro cranpapta: FM, A2, NICAM, B/G,
D/K v gp. Undposon notok nocne exoaHoro AL no-
cTynaeT Ha ABa WaeHTW4HbIX YUM/AM pemopynsaTopa.
Pexunmbl paGoThl Kaxaoro M3 HMX MOryT 3a4aBaTbCs
OTAENbHO, YTO NO3BONAET UCMONb30OBaTb WX, Hanpw-
Mep, ona aemoaynsiuun Asyx UM kaHanoB 3Byka CHC-
Tembl A2. K Bbixogy UM/AM pemopynsaTopa BTOPOro Ka-
Hana noaknyeH moaynb aekoaupoBaHus NICAM cur-
Hana. Boixoabl mogyns aekoaupoBanns NICAM curuHa-
na u UM/AM pemopynaTopoB NOAKNIONEHBI K MaTpuLe
KOMMyTauuK, koTopas obecneumBaeT nopayvy Ha Bbl-
XO0AHoM ayaronpoveccop noboro coyeTaHma CMrHanos,
Tpebyemoro notpeburtento. Mukpocxema obnapaet
6onbLWMMKM BO3MOXHOCTAMM MO KOMMYyTaLuM KU obpa-
60TKE CMrHanoOB C HECKOMNbKUX BXOAHLIX WU BbIXOOHbIX
pasbemoe CKAPT, ogHako B gaHHOM pgekoaepe 3Tu
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BO3MOXHOCTW He ncnonb3yTca. C Bbixoga maTpuubl
KOMMYyTaLun 3BYKOBbl€ CUrHarnel NOCTynakT Ha Moaynb
3BYKOBOrO npoLeccopa, B KOTOPOM MPOM3BOAUTCA AO0-
nonHutensHas ob6paboTka — perynupoBka GanaHca,
rpomkocTn, Tembpa, pacwmpeHue crtepeobasnl, op-
MUpOBaHue nceBaocTepeocurHancs n ap. Nanee cre-
peocurHanel NOCTyNaKwT Ha MOAYNb KOMNNeMeHTapHo-
ro punstpa. B 3aToM Moayne ocyuwlecTenaeTca hopmn-
poBaHue curHana cabeydepHoro kaHana. [ins atoro
CUrHanbl NPaBoro U NeBOro KaHanoB cHavyana cymMMu-
pyloTca, 3aTeM U3 CyMMapHoro curHana uudgpoBbiM
dbuneTpoM TpeTbero nopsaka BblAENATCS HU3KoYac-
TOTHble cocTaBnawLwure. Yacrota cpesa dunbTpa 3a-
paeTtca nporpaMmHo. 3atem curHan cabeydepHoro ka-
Hana BblYWTaeTCcs U3 CUrHanoB MPaBoro U NeBOro Ka-
HanoB. Takum obpa3zom popMUpyOTCA KOMNNEMeHTap-
Hble (gononHswLWwuWe Apyr apyra) curHansl. TnaeHom
ocobeHHOCTbIO Takoro cnocoba dopMMpoBaHuA cur-
HanoB npaBoro, neeoro n cabsydepHoro kaHanoe AB-
naeTcsa BbiCOKas paBHOMepHOCTb, 6e3 BbIOGpOCOB 1
npoBanoB, CYyMMapHOro 3ByKOBOro nons, opmMupye-
MOro AMHaMuMkKamm 3TWX kaHanoe. BknioueHue komn-
nemeHTapHoro unbTpa OCyLleCcTBNAeTCA Nporpamm-
HbiM nyTem. lNocne komnnemeHTapHoro puneTpa
ccopMmupoBaHHble 3BYKOBblE cUrHanbl npeobpasytoT-
csa npu nomowum LIAM ns ungpposoin popMel B aHanoro-
BYIO M NOCTYNAKT Ha BbIXOAbl MUKPOCXEMbI.

C BbIXOAa MUKpOCXeMbl curHanel Yepes 6ydepHble
nuHeNHble YCUNUTENU NOCTYNawT Ha BbIXOAHblE Nu-
HeliHble pa3bembl. OQHOBPEMEHHO CUrHanbl NeBOro
M NpaBoro KaHanoe Yepes AOMNONHUTENbHBIA yCUNu-
Tenb Manon mowHoctn Tuna TDA7050 noctynaiwT Ha
CcTaHaapTHbIN ayauopasbem tuna Jack 33,5 mm. K
3TOMYy pa3beMy MOXHO MOAKNIOYUTL CTepeoHayLUHU-

rpomkoctn NICAM curHana ¢ nynsta Tenesusopa.

IOna obecneyeHns NUTaHWs Aekoaep HY>XHO nop-
KNIYUTL K UCTOYHMKY nuTtanna 10...17 B ¢ ponycTu-
MblM TOKOM Harpysku okono 200 mA. Ctabunusatopsl
nuTaHna, yCTaHOBNEHHble Ha nnate aekopepa cdop-
MUPYIOT M3 3TOro HanpsxeHusa ctabnnusnpoBaHHble
HanpsxeHusa, HeobxoavMeble ana paboTel Aekoaepa.

MopknioyeHne 6noka Kk TeneBnM3opy U BHELIHWUM YC-
TpoUCTBaM nokasaHo Ha puc. 3. [1na npocTeiwero Ba-
pvaHTa NoaknYeHna Aekoaepa AOCTaTOMHO NOAKNIo-
YMTb K TENEBU3OPY BCero Tpu npoeoaa: «obwmin» —noa-
knoyaeTca k obuwemy npoeoay (waccu) TeneBusopa,
«nNUTaHne» — NOAKNIYaEeTCA K NCTOYHUKY HanpsxeHns
+10,5...+17 B B 6noke nuTaHus Teneeusopa v «BXOpA
M4Y» — nogkniovaeTcs Kk BbiBoAy |IF TeNeBU3NOHHOIO THO-
Hepa'. MopknioyeHne obneryaeTcs Tem, YTO pacnono-
KeHne BbLIBOAOB THOHEPOB (hakTUYeCcKkn CTaHaapTuso-
BaHO U TIOHEPbI PasnuUYHbLIX MPOU3BOAUTENEN NUMEIOT
OANHAKOBYIO LIOKONEBKY. YacTo HasdHayeHne BLIBOAOB
TIOHepa AononHuTenbHO o6o3HayaeTcs Ha neyaTHOMN
nnare Tenesusopa. Ecnu noaknioynTb YeTBEPTLIN NPO-
BOA — ynpaenexune rpomkocteio (U, =0 ... +3 B), Toraa
rpPOMKOCTb 3BYKOBOro curHana pekopepa NICAM mo-
KeT perynupoBaTtbCa € MynsTa Teneeusopa.

Mpu nuTawem HanpsxeHun 6onee 12 B, ansa o6-
nerdyeHna TEMNOBOro pexuma aekoaepa, pekomeHayeT-
cA Ha MMKpocxembl cTabunusaumm nutaHms (7808 m
7805) ycTaHOBUTL AOMONHUTENBHLIN paanaTop B BUAE
MeaHON UNn antoMUHNEBOW MNACTUHBI, KaK NokasaHo Ha
puc. 3. Tak Kak Koprnyca MUKPOCXeM coeauHeHbl ¢ «0b-
LWMM» NPOBOAOM, TO U3ONUPOBAaTL 3TOT paanaTop OT MUK-
pocxem un obLyero npoBoaa Aekoaepa He TpebyeTcs.

MpocnywmneaHne 3ByKOBOro CONPOBOXAEHUA MOXeT
OCYLLECTBNATLCA Ha KONOHKW Yepes BHELUHUW ycunu-

Kn mnn ManomouHbleé KOMNb-
HTEePHbIE KONOHKN.

OononHuTenEHEIR pRavarop.
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NuHeRHbIS BEIXOALI.

NICAM gevogep
NM2905

Tenb. Acnonb3oBaHue 3TOro "

HMTETIHE

P o

npeobpasoBaTtens nosesonseT
yNpaBnsiTb YPOBHEM FPOMKOC-

EEFIEH
en coprfie neaTH

Puc. 3. MNopkniodeHue 6noka Kk TeNneBU3OpY U BHELUHUM YCTPOMUCTBaM

TU 3BYKOBOIO CUrHana gekone-

pa npu nOMoOLWKN BHEWHEro NOCTOAHHOIO HanpaXeHunA.
3710 obneryaet BCTpanBaHUe aekoaepa B CywecCTBylO-
e TeneeBunsopbl ¢ ynpaeneHneM rpoMKoCTbo Hanpsa-
XKeHneM " no3pondeT OCyWeCcTBNATL perynnpoBky

Tenb nnn ¢ CnNonNb3oBaHMeEM BCTPOEHHOIo ycunutens
Ha CTepeOoHayLWHNKU nnn KOMNbRTEPHbIE€ KONOHKU. Ok-
cnepuMeHTbl NoKa3anu, YTo NCnonb3oBaHne «PoOAHbIX»
BCTPOEHHbLIX B CTepeoTeneBn3opbl KONOHOK ANA npocny-

? ModknioveHuUe OOMKHO OCYUlecmesnsimbCs 3IKPpaHUPOeaHHLIM NMPoeodoM MUHUManbHOU OnuHbl. B cnyyae cum-
Mempu4yHo20 ebixo0a miwoHepa (Jea ebieoda IF), nodkmovYeHue MOXem npou3eooUMBLCS K JMO60MY U3 HUX.
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LUMBaHNA CTEPEeO3BYKOBOrO CONPOBOXAEHUS Tenenepe-
hay manoadgektveHo. [axe npu ucnonb3oBaHun Gonb-
Lworo Tenesusopa 29' ¢ KONOHKaM1 B «yLLAX» , XOPOLLNA CTe-
peoadhdekT owyLaeTca ToNbKo Ha pacctosHum 1,5 ... 2 M.
MoHATHO, YTO CMOTpPeTb Ha TakoOM PacCTOAHUWN Tene-
nporpaMmbl HEBO3MOXHO. A Ha GonblueM paccToAHWUK
ctepeoaddekt cnabubii. MoaTomy 3HaunTenbHo addex-
TYBHEEe NOAKNIOYUTL K YCTaHOBINEHHOMY B TENEBU30p Ae-
KoAepy BbIHOCHBIE KONOHKM OT KOMMbIOTepa, a ero cob-
CTBEHHbIN AUHAMUK UCNONb30BaTb kak cabeydep. U aTo
ouveHb MPOCTO peanu3yeTca B MOHO TeneBu3opax, noc-
ne ycTaHOBKM B HUX CTepeoaekoaepa.

Hekoaep Tak e MOXHO UCNONb3OBaTb U Ha CTe-
peo TeneBusopax ctaHaapta A2, HO ANA psaga U3 HUX
MHoraa MOXHO HanTu Gonee onTMManbHOe YacTHoe
peweHne (Hanpumep 3aMeHUTb HECKONbKO MUKPO-
cxeM n o6HOBUTbL codT).

Pexxumbl paGoThl Aekoaepa

YCTaHOBKOW KOMMNbITEPHBIX NepeMblieK MOXHO
BKMIOUUTL B Alekoaepe paa 3BykoBbiX adhdekTor. Onnca-
HUEe HEKOTOPbIX U3 HUX AaHO Aanee:

— Brriovenue KoMrnneMeHmapHozo unsmpa — Kkorpa
dyHKUMA BKNOYeHa, Ha BbIxoAbl L (neebin) n R (npaebiii)
NocTynarT CTepeocurHarnsl N3 KOTOPbIX BbIYNTAKOTCA HU3-
KO4acCTOTHble KOMMOHEHTLI, KOTOpble MAYT Ha BbixoA cab-
Bydepa. Mcnonb3oBanne atoro unsTpa no3BonseT Ccy-
LLeCTBEHHO CHU3UTb UHTEPMOAYNALNOHHbIE UCKaXXeHUs
B KONOHKax NeBoro 1 nNpasoro KaHanoe, npu UCrnonb3osa-
HUMN X coBMeCTHO ¢ cabrydepom. MNpu aTom obGecneun-
BaeTCA BbiCOKasa paBHOMEPHOCTb 3BYKOBOW KapTWHbI,
dhopMupyeMon akyctmdeckummn konoHkamu. Npu Bbiknio-
YyeHHoM mnbTpe Ha Bbixoabl L (neebil) n R (npasebiii)
nocTynatoT MofMHble cTepeocurHansl, a Ha Bbixoa cabsy-
depa TONbKO HU3KOYACTOTHbIE KOMMOHEHTLI, OTUNETPO-
BaHHble LMpoBbIM (GUNETPOM TPeTbEro Nopsaka.

— Pexxum pacwupeHHO20 cmepeo/ricesdocmepeo —
npu BKNOYEeHUN 3ToN pyHKLUMN Aekopaep aHanusupyet
BWA 3BYKOBOTO CONPOBOXAEHWUS, U NPU HanUuMm MOHO
curHana 3BYyKOBOrO COMPOBOXAEHUA, BKNYaeT und-
poBOI MpoLeccop NPOCTPaHCTBEHHOro 3ByKa co3fato-
wun acpdekT NnceBaocTepeo, a Npu Hanuuun cTepeo-
cuUrHana BKNIOYaeT pexuM paclmpeHus ctepeobasbl.
Mcnonb3oBaHne 3TOro pexvmma nossonsaeT NnonyynTb
3 peKkT NPOCTPAHCTBEHHOro 3BYyYaHWA Ha MOHO CWr-
Hanax v ycuneHue ctepeoadpdekrta npu NCNonbL3oBa-
HUM KONOHOK ¢ Manon 6a3om.

— Pexxum asmomMamu4ecKoz0 8blpasHUBaHUs 2pOMKO-
cmu AVC — npy BKNtoYeHUn 3Ton byHKLUMN aekoaep aBTo-
MaTUyeckn BblpaBHMBaeT FMPOMKOCTb 3BYYaHUA pasnuu-
HbIX KaHanoB. STOT PeXUM NONe3eH ecnu pasnuyHble Ka-
Hanbl B kabenbHoW ceTn nayT C pa3HoW FPOMKOCThIO.

— Pexxkum « Super Bass» — npu BknioYeHUN 3Tom pyH-
Kunn UnpoBON CUrHanbHbIM npoueccop no onpeae-
NeHHOMY anropuTMy OCyLUeCTBNSAeT ycuneHue v nop-
yepkusaHue 6acos. NMpn 3ToM ucnonb3yeTcs ayano-
ncuxogusnonorundeckun adpdpekT, 3aknyarwWwmics B
TOM, YTO NPV NOABbEME YPOBHA BEPXHUX FAPMOHUK HU3-
KOYacTOTHOro curHana, y cnywaTtens co3paeTca Bne-
yaTneHve MpUCYTCTBUS MepBOA HU3KOYACTOTHOW rap-
MOHWKW, Aaxke B TOM cny4yae, Koraa peanbHasa akycTu-

yeckaa cuctema He moxeT aheKTUMBHO BOCNpoOu3Be-
CTU 3TY HacCTOTY.

«MACTEP KWUT» npepnaraet «[lekogep TeneBusu-
OHHOro CTEpPEeO03BYKOBOIro CoOnpoBoXaeHuUa gopmaTta
NICAM NM2905». B koMnneKkT NoCTaekn BXOAUT HACTPO-
€HHbIN N NOMNHOCTbLIO FOTOBLIN K paboTe Gnok, a Takxe
noapoGHasn MHCTPYKLMS NO ero yCTaHOBKE B TENEBU30P.
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Ten. 8 (022) 46-83-76.

e-mail: fek@fek.belpak.mogilev.by

www.fek.by

Munck. Mpopaxa nop 3akas, cpok A0 5 AHen.

MoutoBas poctaeka Habopoe no Pecnybnuke Bena-
PYCb HanoXeHHbIM NNaTeXoM.

Ten. 8 (017) 288-13-13, 285-24-13.

Mo6. Ten. 8 (029) 682-03-37, 8 (029) 771-50-32

e-mail: service@imelcom.by

Bpect. OO0 «le6epb»
Benapycb, Bpecrt, yn. lorons, a. 82.
Ten. 8 (016) 21-38-87, 21-37-06.

Mo3sbipb. YT «ana».
yn. A. Konaca, a. 21. Ten. 8 (023-51) 2-64-74.
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AATYUKU U UHOOPMALIMOHHO-USMEPUTEIbHBLIE CUCTEMbI
PUPMbl «PU DT 3 K»

KPATKUW OB30P MPOOYKLIUA

PacTpoBbie gartumku

NamepeHune nepemelleHuii, pasmepos, hopMbl, aechop-
MaLUM TEXHONOMYECKMX OO BEKTOR.

MopenbHbii psa ¢ pabourm avanasoHomM: oT 1 40 55 MMmu
anckpeTHocTbio otcyeTta oT 10 oo 0.1 MkM; CKOpOCTL Nepe-
MeLLEHVS] U3MEPUTENBHOIO HakoHeYHNKa: Ao 1 m/C.

TpuvaHrynaunoHHble NasepHble JaTYnKn

BecKoHTakTHBIE N3MepeHUsl NepeMeLLeHnin, pa3mMepos,
hopmMbl, AedopmaLmii NObIX TEXHONOTMYECKNX OO HEKTOB,
YPOBHS XXMAKOCTEN U ChiNy4nX MaTepuanos.

MopenbHbil psa ¢ pabounm ananasoHom ot 1 ao 500 mv;
norpewwHocTb: 0.1%-0.2% ananasoHa; 6bicTpoaeincTeue: oo
2000 namepeHuii B cekyHay.

KondhokanbHbie ONTUYecKne AaTumku
BeckoHTakTHOE 3MepeHue pasmepoB U nepemMeLLeHnn ¢
MOrpeLHOCTbLIO MeHee 1 MKM.

[arunku yria noBopoTa MHAYKTUBHOrO (MarHUTopesu-
CTUBHOrO) TUMa ANsi XXeCTKUX YCNOBUIA SKCrnyaTaLun.

Paspelwenne: 20 yrnoBbIX MUHYT; YacTOTa BpalleHus:
0o 40 ob/c; pabounii avanasoH Temneparyp: -60...+70°C.

[daTtuvkn yrra HaknoHa eMKOCTHOro Tuna. [lnanasoH
0...180 rpap; paspewenue 20 yrn.MyH.

Na3zepHbie ckaHepb! Ans cneunanbHbIX NPUMEHEHWIA.
YacrtoTa cvema — Ao 500k, npocTpaHcTBeHHOE paspe-
weHne <1 Mm.

MarnutomeTpbl heppO30HACBOro TUNA AN U3MEpeHUs Tpex
KOMMOHEHT MIMOAYNS BEKTOpa MHAYKUWA MarHuTHoro nons. Mpea-
HasHaveHbl AN Hepa3spyLLaloLwero KoHTpons, Aedekrockonmm
TEXHUHECKON ANarHoCTVKW. [inanasoH uaMepeHys MHOYKUMM Mar-
HuTHOrO nonsi: -2000. ..+2000A\m; norpewuHocTb: 0.1%.

CucrteMbl c6opa, 06paboTkn n LndpoBON MHANKALMN
AAHHbIX

ABTOHOMHbIE, MHOTOKaHanbHbIe, NepenporpaMmMypyemMble
Moaynu anst NpyemMa v npeobpasoBaHns CUrHanoB ¢ AaTyun-
KOB, LMthpOBOM MHANKALMKW, permcTpaLmnm, HakonneHus: Aax-
HbIX U nepepayn nx B MNK.

AnNeKTPOHHbIE ANHAMOMETPUUYECKNE KNIYN

MpepHasHa4veHbl Ans KOHTPONUPYEMO 3aTSXKN OTBET-
CTBEHHbIX pe3b60BbIX COeAVHEHUIA.

MogaenbHbiit psig ¢ paboyunm ananaszoHoM ot 10 ao 1000HM;
MnorpeLwHoCTb n3mepeHus 1% ananasoHa; Ui poeas MHauka-
LUs; KOHTPONb MONs AOMYyCKa KPYTSALEro MOMeHTa.

Mpu6opbl KOHTPOSA reOMeTPUUYECKUX NapamMeTpoB
KOriecHbIX nap

DNeKTpoHHbIE CKOBLI ANSA U3MepeHns AnamMeTpa Konec-
HbIX Map U NapameTpoB rpebHs. CkaHupyoLme nasepHble Npo-
chrnomeTpbl ANs CHATUSA NPOthUNS NOBEPXHOCTU KaTaHus. AB-
TOMaTU3NpOBaHHLIE CUCTEMBI YYeTa U3HOCA KONECHBIX Nap.

BapuvaHTbl UICNONHeHUs ANst KONeCHLIX Nap NOKOMOTUBOB, Ba-
rOHOB, METPO U TpaMBaeB. KOHTponbHO-u3MepuTensHoe 060-
pyaoBaHvie Ans Npov3BOACTBA KUHECKOTOB.

CUYCTEMDBI KOHTPOINS! HECOOCHOCTU U HENEpreHaVKYNsipHOCTH
ropnosuHbl KOHYyca. Aarinky 6€CKOHTaKTHOMO KOHTPONS paccTo-
AHUA 3KpaH-Macka. ONTHecKMe AaT4MKU KOHTPOIS COOpKU anek-
TPOHHO-ONTUYECKUX cnctem (30C) C NOrpeLHOCTLIO n3Mepe-
HUs 3a30poB +2 Mkm. MawmHbl asToMaTeckom coopkm 30C.

KoHTpOnbHO-n3MeputensHoe oGopyaoBaHue AnNA
3HEpreTuKn

ABTOMaTU3NPOBaHHBIE CUCTEMbI NA3epHON LIEHTPOBKU
y3noB Typ6oarperatoB. dNeKTpoHHbIE CKOBbI AN KOHTPONs
AOnameTpa Banos TypOouH. CUCTEMb KOHTPONS TENNOBLIX Ae-
cdhopmanmii TypbuH. Annapartypa koHTpons chakena rasoMa-
3YTHBLIX KOTNOArperaTos.

O6opyaoBaHue ana aBToOMaTrusaunum AOPOXKHO-CTPO-
UTenbHLIX paéoT

Annaparypa aBToMaTU4ECKOro YnpaBneHus NoNoXeHuem
pabounx opraHoB asTorpenaepoB U ApYrNxX CTpoOUTENBHBLIX Ma-
LLUWH, BKNIOYAIOLLas nasepHbi CKaHep CneXeHnst 3a KonvpHom
HanpaensoLwen, AaT4MkU yrna HaknoHa, MUKpONpoLECCOPHLI
Moaynb UHAVKaLMKY W yNpaeneHus. Annaparypa cnexeHus 3a
ronocoi Ans pasmeToqHbIX MalvH Ha §ase nasepHoro ckaHe-
pa. Annapartypa anst usMepeHust pOBHOCTU, MPOYHOCTH, YITOB
HaknoHa n koadhhmLmeHTa cLEenneHmns AOpOKHOo NMOKPLITUS.

O6opynoBaHune Ana METporiorMyecknx naéoparopuin

MogaepHuzaumsa naveputenbHeX MawwmH ANM1....3: nogknio-
ueHue k MK, ycTaHoBKa NporpaMM KoopaAUHaTHLIX aMepeHunii. Mo-
JepHU3aLms yCTaHOBOK NSt NMOBEPKU KOHLEBBIX Mep AnvHbl 70701.
MogaepHuzauus seonbeeHTOMepoB EB-5062. ABTOMaTU3UPOBaH-
Hble pabourie MecTa Ans NOBEPKU U3MepUTENBHBIX FOTNOBOK.

O6opynoBaHve ANA yNsTPasByKOBON OMUCTKU
Mogenu ¢ nponssoauTenbHOCTLO 0T 5 Ao 70000 uspenvii/uac.

O6opynoBanue n MO Ana TpeHaxepoB 1M 0Gy4aoLWmX
KOMMNJEKcoB

MukponpoueccopHbie cpeacTea cbopa nHchopmaumm ¢
[aTuvkoB, CpeacTBa OTODpaXeHus COCTOSIHUS OB BEKTOB.
MporpaMmMbl 06paboTkM A2HHBIX, hOPMUPOBAHUS BUPTYanb-
HbIX MUPOB, ObYy4aloLLue U KOHTPONUpYoLMe NporpaMMbl.

FoToBATCA K BINYCKY

- ONTUYECKUE (TEHEBLIE) MUKPOMEPHI AN N3MEpeHUs pas-
MepOoB CTaLMOHapHLIX U ABXYLLMXCS 00bekToB. Pabounii
AnanasoH 25 MM, MOrpeLlHOCTb 2 MKM;

- ANHaMOMeETpPUYECKME KNKOYN C NporpaMMnpoBaHneM ot
PC v nporokonnpoBaHUEM pe3ynbTaToB 3aTsHKek;

- ONTUYECKNE AATHMKN TOMNWMWHBI MNEHOK C paspeLleHnemM
0,1 Mkm;

- 3NEeKTPOHHBIE KOMMAChl Ans CUCTEM HaBUraLuu.

Benapycb, MuHck,
Ten/dakc +375 17 281-35-13
e-mail: info@riftek.com
http:/lwww.riftek.com
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N3O0NALUUOHHBIE NNEHTbI KOMIMAHUU IKS KLEBETECHNIK

UsonaunoHHas neHta AP009
AnoMUHMEBAA NeHTa NoKpbITas
C OAHOIN CTOPOHBI KNEsLWUM cocTa-
BOM (aKpun ¢ NpoacnbHoO-Nonepey-
3 HbIMW CBS3AMU).

4 TexHUuecKue xapaKTepucTUKN
— OcHoBa: antoMuHui/cbonbra us
nonuatuneHTepedTanara;

— TonwmHa ocHoebl: 0,035 MMm;

— O6wan TonwmHa nextbl: 0,070 Mm;

— OcHoBa KnesiLLero BeLlecTea: akpunart/akpur;

— OTHocuTtenbHoe yanuHeHue: 20%;

— TepmocTorikocTb: oT -40 ao +150°C;

— CTOMKOCTb K ynbTpadproneTy: XopoLuas;

— CTOMKOCTb K MOrOAHBLIM YCIOBUSIM: XOPOLLas;

— LigeT: cepebpsHblii;

— OvameTp katywkn: 76 mMm;

— Cpok xpaHenusi npy 18°C n BnaxHocT 55%: 24 mecsua.

MpumeHseTcs B Ka4yeCTBE 3alUMTHON (3KpaHMpyIoLLEi)
0oBono4kn AN yNNOTHEHWS CTHIKOB B CUCTEMaX U3ONSLUN.
Bnaro-, Boga- v napoHenpoHulaemas. OTpaxaeT Tenno.

UsonaunoHHan nexta E91
MaonaunoHHaa neHta Ha OCHO-
Be msarkoro MNBX, ¢ oaHOM CTOPOHLI
. NOKpLITa aAre3aMBoM U3 Kayvyka c re-
€ peKpecTHbIMN CBA3AMMN C BbICOKOW
Q cTeneHbo NpUNUNaHna.

TexHUuecKue XxapaKTepUCTUKN
— OcHoBa: markuii MBX;
— O6Lwwasn TonwuHa nexnTol: 0,11,
0,13, 0,15 mwm;
— CesizyloLLas OCHOBa: Kayuyyk;
— OTHocuTenbHoe yanuHeHvHe: 175%;
— TepmocTovikocTb: oT 40 go +105°C;
— CToMKOCTb K ynbTpadmoneTy: orpaHuyeHa;
— CToMKOCTb K aTMOC(EepPHBIM YCNOBUSIM: OFpaHU4EHa;
— Ouanektpunyeckan npoyHocTb: 6500 B;
— Knacc uzonsauum: A;
— LigeT: noGow;
— OvameTp katywwikn: 38 mMM;
— Cpok xpaHenusi npy 18°C v BnaxHocT 55%: 24 mecsua;
— CopepxaHve CBUHLA: He3HauUTenbHoe;
— BocnnameHsieMoCTb: camo3aTtyxatroLuas.
MpumeHeHne: anekTpuyeckas W3ONALUS, NpUroa-
Ha Ans oOMOTKN 3NeKTpUYecKkoro npoeoaa, obecneyn-
BaeT 3aUTy 1 U3ONALMIO.

TkaHeBasn neHta E163
XnonyatobymaxHasa TkaHeBas
neHTa, NOKpbITan ¢ OAHON CTOPOHDI
NPO3paqHO MNEHKOM U3 Kaydyka.

d s TexHUueckue xapaKTepUCTUKN
— OcHoBa: xnonyatobymaxHas
TKaHb;

Upuxa BopoHuHa. E-mail: i.voronina@fek.by

— O6wan TonwmHa nexHtbl: 0,23 MMm;

— Knesilasn ocHOBa: Npo3payHbIi Kayuyyk;

— OtHocutenbHoe yanvHerne: 10%;

— TepmocTotikocTs: ao 90°C;

— CTOMKOCTb K ynbTpadmoneTy: XopoLuas;

— BnaroCTomkoCTb: orpaHuyeHa;

— LigeT: YyepHbIi;

— OunameTp kaTyLluku: 76,38 MM;

— Cpok xpaHeHus npy 18°C n BnaxkHoc™ 55%: 24 Mecsua.

MpumeHeHve: xnonuatobyMaxkHasa TKaHeBas neHTa ans
obepTbiBaHuA kryToB. MMbkas 1 nogatnueas.

UsonaumoHHana nexta E-PIB

MNMANB — 3TO NeHTa Ha OCHoBE Mo-
nn3bytuneHa, obnapatoLas oTnuy-
HbIMWN 3NEKTPUYECKNMU, XUMUYECKN-
MU 1 prsnyeckmm cBocTBaMn. 310
camoamManbraMypyroLlas neHTa, Ko-
Topas obecneynmBaeT NPO4HYIO U30-
NALMKD AN anekTpocTabnnbHOCTU
6e3 nycToT 1 He NponyckaeT Bnary.

TexHUuecKue XxapaKTepucTUKN
dusmieckne CBONCTBA:
— OcHoBa: nonumaolyTune;
— TonwwmHa nenTobl: 0,5 MMm;
— MNpepen npo4YHOCTU Ha pa3spbiB: 2413 kMa;
— OtHocutenbHoe yanuHeHve: 1000%;
— TepmocTorkocTb: oT -40 no +90°C.

OnekTpyyeckue CBOWMCTRA:

— OuanekTpuyeckas MpoYHOCTb: 35 kB/MM;

— O6bemHoe conpoTveneHue: >10' Om/cm;

— LigeT: YepHbIin.

MpumeHeHve: ynnoTHEHWE AN COeQUHEHUI XKIYTOB, a
TaKke ANA BRnaroHenpoHvLaeMbix aeTtanen, Ans n3ons-
LMK 1 OOLLUMBKU CTHIKOBbIX COeAUHEHWI CUMNOBLIX kabenen
oT 600 po 46000 B, a Takke AN co3naHUa HanpsKeHHbIX
yrnoB v obLwMBkn kabenbHbIX BROAOB Ha CUNOBLIX KaGensix
ot 600 po 35000 B BknounTtensHo. NpumeHseTca BMeCTo
TepmoycaxuBaemon Tpyoku.

N3onaunoHHan neHTa E-PK190
UepHas TkaHb U3 CTEKNOBOMNOK-
Ha AnsA BbiCOKMX Temnepatyp. C op-
HOWM CTOPOHbI HAHECEeHO Knenkoe no-
KpbITUE U3 KaydyKa-aHTUNupeHa.

e

TexHUuecKMe XapaKTepuUCTUKN
— OcHoBa: CTeKNOTKaHb;
—O6wWwasn TonwmHa nexTbl: 0,23 M,
— OTHocuTenbHoe yanvHerne: 5%;
— AaresuB: kay4yk-aHTUNWPEH;
— BocnnameHsieMOCTb: camo3aTyxaroLlas;
— TepmocTorikocTb: Ao 150°C.
CTOMKOCTb K BO3AEACTBUIO aBTOMOOUNBHBLIX KWAKOCTEN:
HE3TUNMPOBaHHLIN GeH3VH, An3enbHoe TONNMUBO, TOPMO3-
Has XUOKOCTb, 3NEKTPONUT akKyMynsiTopa (npu KoMHaT-
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HOI TemnepaTtype); *MAKOCTb AN MbITbA BETPOBOFO CTekK-
na, MOTOpHOe Macno, aHTU(PM3 N KMAKOCTb ANS YNCTKN
Asuratens (Npy NoOBbILLEHHBIX TeMrepaTypax).

— Knacc nsonaywm: F;

— LigeT: YyepHbIn;

— Ovametp katywwikn: 38 Mm;

— Cpok xpaHenus npu 20°C: 24 Mecsiua.

MpyMeHeHWe: 3awmTa U NOKPbITME B BbiCOKOTEMIepa-
TYPHbIX cpeaax (oTcek apuratens).

UzonaumoHHan nexTa E-PK 342
TepmooTpaxatowan nerHrta. Oc-
HOBa (CMeCb anioMMHUA U TKaHU U3
CTEKNOBONOKHa) obGecneyvBaeT OT-
paxkeHue Tenna, a Takxe NPoOYHOCTb
& M CTOMKOCTb K paspbiBy. Beicokoka-
YeCTBEHHLIV aaresve U3 CUNUKoOHa
haeT rapaHTMIO NMpUMEHEHNS B YCNo-
BUSIX BLICOKUX TEMNeEpaTyp.

TexHuueckue xapaKTepucTUKn

— OcHoBa: cMecb antoMUHVEBON onbrv N TKaHn U3
CTEKNOBONOKHA;

— O6wasn TonwmHa neHTobl: 0,278 MM;

— AaresuB: CUNMKOHOBBIN Kay4yk;

— OTHocuTenbHoe yanvHeHve: 8%;

— TepmocTorikocts: ao 230°C;

— Ouanektpudeckan npodHocTsb: 2900 B;

— LigeT: cepebpucTbiij;

— Ovametp katywwikn: 38 Mm;

— Cpok xpaHenus npu 20°C: 24 mecsiLa.

MpumMeHeHve: 3awmTa B YCNOBUAX BLICOKMX TeMmrepa-
Typ (TOPMO3HOM MeXaHW3M, KaTanusaTop, cMcTema BbIXIo-
na, S-obpasHble n3rbbl ANs OTpaXeHusa Tenna).

M3onaunoHHana neHta E-PK 285 PV1
N3onsaumoHHan neHTta Ha OCHO-
BE TKaHN C NONU3TUNEHOBLIM NOKPbI-
TUEM, UMEKLLAN aKTUBHLIN aaresne
6 1 obnaparllan BbICOKOW BNaroToi-
2 KOCTbIO.

TexHUuecKMe xapakTepUcTUKn
— OcHoBa: TKaHb, NOKpbITas no-

nuacgpupom (65% nonuadup, 35% xnonok);

— O6wasn TonwmHa neHTbl: 0,25 MMm;

— Knevikaa ocHoBa: YepHaa pesvHa;

— TepmocTovikocTb: ot - 30 go +105°C;

— CToliKoCTb K ynsTpaduonerty: orpaHuyeHa;

— CrolkocTb K atMochepHOMY BO3AEWCTBUIO: Orpa-
HWYeHa;

— Knacc nsonauun: A;

— LiseT: yepHbIi;

— OnameTp KaTywwku: 76 mMm;

— Cpok xpaHeHus npu 23°C u BnaxHoctn 55%: 24
Mecsua.

MpumeHeHne: 3awunta kabenbHbIX coeanHeHUN
BCTbIK M ANSA APYrvX Lienen B 3aNeKTPUYeckon YacTu aB-
Tomobuns.

UzonaumoHHan nexTa E-PV162
JleHTa U3 BenopoBon TKaH ANa
OOMOTKM XKTYTOB NPOBOAA, rAe HyX-
Ha CTOMKOCTb K BO3AEWCTBUIO Bbl-
cokux Temnepatyp. C ogHown cTO-
POHbI HAHECEHO MOKpbITUE U3 Bbl-
COKOKa4YeCTBEHHOro akpuna.

TexHUuecKUe XapaKTEpPUCTUKHN

— OcHoBa: BenpoBas TKaHb;

— AaresuB: akpwn;

— MnoTHocTb: 230 rim?%;

— OTHOCUTENbHOE yANUHeHue: 65%;

— TepmocToiikocTb: ot 40 no +150°C;

— LipeT: YepHbIn;

— Ovametp katywkn: 38 MMm.

MpumereHve: ans xryToe B aeTomobune. OTnnyHas 3a-
MeHa Ons WnaHroB 1 roppupoBaHHbiX Tpy6. CTOMKOCTL K
M3HOCY, BbiCOKas CTeneHb 3alumThl OT CTUpaHUa npu ape-
Oe3xaHun.

UzonauvoHHan nexta G 770PV1

HeBocnnameHsiowasacs neHra
anaxrytos. B kauecTBe 0CHOBbLI CNy-
XXUT KOMMO3UT N3 MHOFOCNONHOro
nonumepa u TkaHn. Aareame — uep-
HbI HaTypanbHbIA KaydykK ¢ OrHe-
YNOPHON CMONOWN.

TexHUu4ecKUe XapaKTepUCTUKN
— OcHoBa: KOMMO3WUT M3 nonu-
Mepa 1 TKaHu;

— Of6wasn TonwmKHa nentsl: 0,21 MMm;

— OTHocuTtenbHoe yanvHeHve: 8%;

— ApreamnB: OrHECTOMKUM KayJyk;

— TepmocTotikocTs: oo 125°C.

CTOMKOCTb K @aBTOMOGUIbHBIM XUAKOCTAM MPU KOM-
HaTHOM TeMMepaType U NPy NOBLILLEHHLIX TeMnepaTypax:
6eH3rH, An3ensHoe TOMNMBO, TOPMO3Has KUAOKOCTb, 3NekK-
TPONUT akKyMynsATopa, XWAKOCTb ANS MbITbA BETPOBOrO
CTeKna, XMAKOCTb AN NPOMbIBKM ABUraTensi, Macno.

— Knacc usonsauum: 3;

— Cpok xpaHenus npu 20°C: 24 mecsua;

— LipeT: YepHbIn;

— OvameTp katylukn: 76,38 MMm.

MpumeHeHve: noeanbHa AN OOMOTKW XKTYTOB U YINOT-
HeHUsi B aBTOMOOUNAX, camoneTax, 3NeKTPOHHON annapa-
Type, a Takke Ans NpUMEHeHUs1 B OTKPLITOM KOCMOCE.

LiBeTHaA kpenupoBaHHan N3ONSALMOHHAA NeHTa K542
JleHTa N3 HNU3KO KpenupoBaH-
HOWM uBeTHOW cTtabunuanpoBaH-
Hon Gymaru, ¢ OHOW CTOPOHbI
NoKpbITa COCTABOM U3 KydyKa.

TexHUueckue xapaKTepUCTUKN
— OcHoBa: cTabunuanpoBaH-
Haa kpenupoBaHHaa Gymara;
— TonwmHa ocHoBbl: 0,10 MMm;
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— O6wasa TonwuHa neHtbl: 0,12 Mv;

— Knetolias ocHoBa: kayuyk;

— OTHocuTenbHoe yanuHeHne: 9%;

— TepmocTorikocTb: oT -30 po +70°C;

— CTOlKOCTb K ynbTpadmoneTy: orpaHuyeHa;

— CToMKOCTb K aTMOCcdepHbIM BO3AENCTBUAM: OF-
paHuyeHa;

— UeeT: nobow;

— OnameTp KaTywwku: 76 mM;

— Cpok xpaHeHus: npu 18°C n BnaxHoctn 55%: 24
Mecsua.

MpumeHeHne: obmMoTka oaHoXuNbHOro kabens,
ynakoBKa, MapKUpoBKa.

Junkasa nzonaunoHHan
neHta K5100
CneunanbHasa nponuTtaHHas
Oymara, nokpbiTas TePMOCTONKUM
= KNewLwwnuM COCTaBOM U3 CUHTETU-
YeCcKoro kaydyka.

TexHUuecKkue xapakTepUCcTUKU

— OcHoBa: cTabnnuavpoBaHHas kpenupoBaHHas Gy-
mara;

— O6bwas TonwmHa nenTobl: 0,12 MM;

— KnetoLuasa ocHoBa: CUHTETUYECKWI Kayuyyk;

— OTHocuTenbHOe yanuHeHue: 8%;

— TepmocTorikocTb: oT -30 go +70°C;

— CToMKOCTb K ynsTpadmoneTy: orpaHn4eHa;

— CroikoCTb K aTMocepHbIM YCIOBUSIM: OrpaHuHeHa;

— LeT: GexeBbili;

— OnameTp KaTywkn: 76 Mm;

— Cpok xpaHeHust npu 18°C u BnaxHoctn 55%: 24
Mecsaua;

MpumeHeHWe: ynakoeka.

OdhbuyuansHbill ducmpubsromop

komnaHuu IKS KLEBETECHNIK

e Pecny6nuke Benapycb — YT «®3K»:

2. Munck, np. Mywkunxa, 29-b, men./chakc: +375 17
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KOMMAHUA FASTWEL BOLLNA B TPOVKY NWOEPOB
NPECTUXXHOIO EBPOMENCKOIO KOHKYPCA

KOMIMAHUA Fastwel — poccuiickuih npomssogm-
Tenb NPOMbILNEHHON 3NEKTPOHUKN U aBTOMAaTUKU —
npopormkaeT akTUBHOE NpoABMKeHUE CBOEN NpoayK-
LIMM M YCNYT HAa MeXAYHapOAHOM pbIHKE.

B HosiGpe 2004 ropa Ha ebicTaeke Electronics B MioHxe-
He komnaHus Fastwel (BnepBble B UCTOpUM poCCUIACKON pa-
DVO3NEKTPOHUKY, NpeAHasHavyeHHon Ana ¢
HY>XA NPOMBILLNEHHON aBToMaTu3aumu) cTa-
na HOMWHaHTOM Ha MPEMUIO NPECTUXKHOIO
KoHkypca «European Electronics Industry
Awards» («Mpemun EBponerickoii Onek-

TpoHHOWN [MpOMBLILLNEHHOCTUY).

Ha BbicTaBke Electronics komnaHus
Fastwel npeacrasnana nspenus B op-
matax MicroPC, AT96, PC104 wu
CompactPCl, npegHa3HayeHHble ANS XXeCTKUX YCNOBWUIA
akcnnyatauwm. B Tom uncne 6binu npeactaBneHbl HO-
BUHKW — NpoLeccopHble nnaThl B (popmaTax CompactPCI
6U n 3U Ha 6ase npoueccopa Pentium M.

B koHkypce Fastwel npyHuman yyactne B HOMUHa-
umm «Project Team of the Year» («Komanpa paspaborun-
KOB ropar). KonnektvBbl oLeHMBanucb No crneayrowmm
Kputepuam: addekTuBHOE NCNONL3OBaHWE PeCcypCoB,
nnaHnpyemoe BpeMsi BbIBOAA M3OeNUs Ha PbIHOK U KO-
HeyHble pe3ynbtathl. [10 MHEHUIO XopY, yenelHas KoM-
naHus AOMKHa peanu3oBbIBaTb NEPEeaoByID CTpaTeruio
OusHeca, BknovawLwyo B cebs paspaboTky, nponseoa-
CTBO U NPOABWXKEHWE NMpoayKTa.

MpepcTaBNeHHbI Ha KOHKYPC MPOEKT KOMMaHuu
Fastwel, no oT3biBam 3kcnepToB, 3acnyuBaeT BecbMa
BbLICOKOW OL|€HKM.

OpraHusaTopoM koHkypca European Electronics Industry
Awards ebicTynmno GputaHckoe nsaaHme Electronics Weekly

B coTpyaHwdectie ¢ Electronics Business, EDN, EPN, ECN.
CrioHcopamMm KOHKYpca SBNSKOTCA Takue U3BecTHble huvp-
mbl, kak XILINX, Texas Instruments, TOSHIBA, Agilent
Technologies, OMRON, Reed Electronics Group, Analog
Devices, SYNOPSYS, SONY RENESAS.
Fastwel cobvpaeTtca n ganblue npoaonmkatb akTMBHOE
NPOABWXEHNE CBOEN MPOAYKLUMM Ha MMPOBOW
v pbiHOK. 32 BpeMsl CBOEro CYLLUECTBOBaHUSA KOM-
naHus OTNWYHO 3apekoMeHaoBana cebsa B ka-
YeCTBe OAHOrO M3 BeAyLUNX POCCUICKMX MPOon3-
BoauTenel npoaykuum ana ACY Tl n BcTpau-
BaeMbIX cucteM. Mivies GonbLUON ONbIT co3aa-
HUS KaK CEpUIHOIO, Tak U YHUKanbHOro obopy-
[OBaHUsi pasHOOOpa3Horo HasHavyeHusi, komna-
Hus Fastwel noateepxaaet Hanvumve B Poccumn
©60nbLUIOro HayYHO-TEXHUHECKOTO NOTEHLMana, peanuayioLle-
rocsi, cyasi No pesynsrataMm KOHKYPCa, BO BMOMHE KOHKYPEH-
TocnocobHble NpoaykTbl, kKoTopble Fastwel rotoB npeano-
KUTb BCEMY MUPY.

KomnaHus Fastwel (www.fastwel.ru) paspabamebiea-
em u npouszsodum annapamHble U Npo2paMMHble
cpedcmea Onst ACY TI'1— usdenus e ghopmame MicroPC,
8biHOCHble MoOynu YCO, a maikxke HeobxoOumblll Ha-
6op akceccyapos U ecrioMozamernbHbIX ycmpolicms.
BonbwuHcmeo usdenud, npousseodumbix Fastwel, nped-
HasHa4eHo 0nsA pabombl 8 uHOycmpuansHOM Ouana-
30He memnepamyp om -40 6o +85°C.

Ha ceoem npednpusmuu 8 Mockee KoMmnaHus
Fastwel npouzseodum Ha 3aka3 3neKmpoHHble Mooynu
060l cnoXxHocmu. JKCKN3USHbIM ducmpubbiomo-
pom Fastwel e Poccuu, cmpaHax CHI u banmuu siens-
emcs komnarus NMTPOCOQ®T.
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OB30P LIU®POBbLIX NOTEHLIMOMETPOB U PESUCTUBHbBIX
AOENUTENEU OT MAXIM-DALLAS

MAXIM-DALLAS npou3BogmT LUIMPOKYLO ramMy Limcp-
POBbLIX MOTEHLUUOMETPOB, KOTOpbIe NOAXOAAT ANA
6oNbLWNHCTBA NPUMEHEHUIA HA 3aMeHY OGbIYHBIM Me-
XaHU4YecKMM NoTeHLNoOMeTpamMm.

MoTeHuMoMeTpbl LWNPOKO UCMOMbL3YTCA B Mepco-
HanbHLIX KOMMbIOTEPAX, annapartype TenekoMMyHuKa-
LUMK1, KOHTpoNnepax, u3genusix NPOMbILNEeHHOro, Obl-
TOBOrO U aBTOMOOMNBHOIO HasHavyenus. Lindposbimm
noTeHUNoMeTpammn perynupyercsa sapkoCcTb U KOHTpac-
THocTb 2KKU ancnnees, rpOMKOCTb W TOH 3BYYaHUA aky-
CTMYECKOM annapartypbl, OpraHmsyetcs asToMaTuiec-
KOe perynupoBaHue ycuneHus.

OHu npeactaensaoT cobol NuHenky M3 nocneposa-
TENbHO COEANHEHHbIX PE3UCTOPOB C YNpaBnAeMbIM No-
noXeHnem ToOKoCbema NocpeacTBOM BHELIHEro nHTep-
denca. 3akOH 3aBUCMMOCTU 3HaYeHNs CONPOTUBNEHUA
OT NONOXEeHUA «ABUXKa» MOXeT OblTb NUHENHbIM,

| bis ‘ 1BEIT LOSHIFTREGISTER | )
RET[I= COMMAND! Z0EN
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o[ = UNIT

Puc. 1. CTpykTypHas cxema LUpOBOro
noteHynometpa DS1801
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Puc. 3. CTpykTypHasa cxema LugppoBoro
noteHyuomeTpa DS1855
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Puc. 4. CTpykTypHas cxema LUpoBOro
noteHyuomeTpa DS2890

norapumMMyeckuM, a Takxe NporpamMupyeMbim
nons3oBaTteneM. K knaccy uudppoBbix NoTeHUUoOMeT-
POB MOXHO OTHECTU MPeLn3NOHHbIE PE3UCTUBHBIE Ae-
nUTEeNU ¢ pas3nUYHbLIM OTHOLUEHUEM COMPOTUBNEHUN U
ynpaensemMble NPeLn3uoHHbIE AeNUTENU HaMPSXKeHUs.

B kopnyce MMKpOCXeMbl MOFyT pacrnonaraTbcs Ao
wecTtn uMdpPOoBLIX NOTEHLMOMETPOB.

MoHONMTHOE UCMONHeHUe ¢ LMMPOBLIM PErynupo-
BaHMEM MO3BONSET YMEHbLIUTb MOLLHOCTL noTpebne-
HUA, yNyyYwmnTb Macco-rabaputHele 1 3KcnnyaTaluoH-
Hble XapakTepUCTUKK.

OTnuunTensHbie 0CO6EHHOCTH:

— MoHonuTHOEe ncnonHeHue;

— UcnonHeHua ¢ oAHMM NOTEHLUMOMETPOM B KOpMy-
ce, C ABYMSA U C LWECTbI NOTEHLUOMETpaMu;

— JlnHeriHbie ¥ NorapuMUYeckUe XapakTepuUcTUKY;

— YcTaHOBKa MONOXEHUs ABUXKa MOA ynpaeneHu-
€M npoLeccopa 1 Bpy4Hylo;

— CoxpaHeHune yCTaHOBKM ABWXKA NPU OTKNIOYEHUN
nUTaHus;

— NcnonHenns gnsa npombiwneHHoro (-40°C...
+85°C) n kommepueckoro (0°C...+70°C) gnanasoHoB
TeMnepaTyp.
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CpaBHUTeNbLHan Tabnuua Bx160pa LM pOBOro NOTEHLMOMETPa NPUBEAEHa HUXKE.

Twun Ywucno JHeproHe Ywvcrne Conpotve Tun kopnyca HAwanaicH HanpsweHve WHTrepdeic
NoTEH EBUCHMMER nono neHue, KOm TEMOSPATY nuTanws, B YNPaBNEHUA
LMOMET NamaTk SKEHWIAS p.
pOB B NONOMKEHWA xapaKTep Npom.fKkom.
Kopryce WCTHKA
DS1267 2 - 256{lin 10.50.100 14/FPDIP.300 NPOM. or+45 g0 +55 3-NpOBCOHOIA
16/S0.300
20TSS0P
DS1666 1 - 128/0g 10,50,100 14/PDIP.300 TPOM. oT+4.5 no 5.5 Upfdown
16/50.300
D51666S 14/PDIP.300 NpoM.
16/50.300
Ds1669 1 + 64/lin 10,50,100 8/PDIP.300 npom. oT +4 no +8 Upfdown
8/50.208
DS1801 2 - 65/log 45 14/PDIP.300 NPOoM. oT 2.7 gp 5.5 3-npoECOHONA
14 TSSOP
16/50.300
DS1802 2 - 65flog 45 20/PDIP.300 NpoR. oT 27 o585 3-nNpoBooHON
20/30.300 Wi
2HTSS0OF KHONOMHBIA
DES1803 2 - Z256/lin 10,50,100 14TSS0P Npoe. oT 27 po5.5 2-NpoBECOHoIA
16/PDIP.300
| 16/50.150
Ds1804 1 + 100/in 10,50,100 BIMAX npom. orT 27 go55 Upfdown
8/PDIP_300
8/S0.1580
FC1804
DS1805 1 - 25E6/in 10,50,100 14TSS0OP NpPoM. or 27 pobhh 2-NpoBCAHOIA
16/50.150
DS1806 6 - 644lin 10,50,100 20/PDIP_200 -40°C... or 27 0055 3-NpOBCOHOIA
20/50.300 +85°C
20{TSS0P |
DS1807 2 - 65/log 45 14/PDIP.300 NPOM. oT 27 go 5.5 2-NpOBCOHOH
14T8SS0OP
16/80.300
DS1808 2 - 32fog 45 16/50.150 rpom. oT +4.500+13.2 | Z-NpoBOSHOM |
DS1809 1 + B4/lin 10,50,100 BIpMAX NPOM. oT 4.5 0055 Upfdown
| ___ | 8B0150 L o ]
Ds1844 4 - 64/lin 10,50,100 20/PDIP.300 NPOM. oT 2.7 gob.b 2-NpOBCOHOK
20/50.300
20/TSSOP
DS1845 2 + 100/2564 10M0, 14 TSS0FP npoM.fkom. or 27 po5.5 2-npoecOHCIA
in 1050, 16/CSBGA-
104100 Axd
2/FC-DS1845
DS1846 3 + 100/2560 | 2x10+10 20/TSS0OP NPOM.FKOM. oT 27 po 5.5 2-NpOBOOHON
in
DS1847 2 + 256flin 10,50 14HTSSOP NPOM.JKOM. or3 o055 2-NpoBgOHOR
16/CSBGA-
Axdk
D31848 2 + 2326/lin 10,30 14/ TSECP NpoR.SEomM. oT3803.5 2-NpoBOORGH
16/CSBGA-
dxd L |
DS1851 2 + 256/lin - BTSSOP-4.4 MPOM./KOM. or3g055 -
DS51854 2 + 256/in 50 16/CSBGA MpocM. oT30p055 2-NpoBCOHCH
16/TSS0OP
DS1855 2 + 100256/ | 10410 unn 14TSSOP NPOM.fKOM. or 2.7 1o 5.5 2-NpoBOOHON
in 10/50 16/CSBGA-
Axd
2IFC-DS1845
Ds1857 2 + 256/lin 50 16/CSBGA npomM. or3.0 0055 2-NpOBOOHOR
16/TSSOP
Ds1858 2 + 256{lin 50 16/CSBGA Mpok. cT 3.0 fo05.5 2-NpoBCOHCA
16/TSSOP
DS1852 2 + 256/lin 50520 16/CSBGA NpPOM. oT 2850055 1"C
16/TSS0OP
D51866 1 - Bflog 10 B/PDIP.300 TpOR. cT27 po55 3NpoBCOHOH
8/S0 150
DS1867 + 256/in 10,50,100 14/PDIP.300 NpoM. or+4.5 n0+5.5 3-NpOBGOHGCH
16/80.300
20/TSS0OP
DS1868 2 - 256{lin 10,580,100 14/PDIP.300 NPOM. oT+2.7 no 13.3 3-NpoBOOHOR
16/80.300
20TSSOP
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Tun Ywcno JHeproHe A [ilelnls] Conpotue Twn rkopnyca AuanazoH HanpsoxeHve WHTepdeic
NnoTeH EBUCHMMER nono neHue, KOm TEMNSpaTy nutanws, B YNPEBNEHUA
LiormeT NamaTk SKEHWIAS p.
pOB B NONOKEHWA xaparTep NPOM.JKOM.
Kopnyce WCTHKA
DS1862 + B4/lin 10,50,100 8/PDIP.300 npoM. or +2.7 o +8 Upfdown
8/50.208
DS1870 2 + 256/lin 13 16/TSSOP npomM. cr4.5p05.5 “C
DS2890 1 - 256/lin 100 3TO-92 NPORM. oT28p08 1-NpOBOOHOI™
BTSOC
CSP2850
DS3902 2 + 256/lin 50430, B/uSCP NpPoM. oT 2.4 0055 I'C
50115
| 'Ds3903 3 + 128/lin 2x10480 20iTSE0P Npom. or27 po55 2-npoeCOHON
DS3904 3 + 128/lin 20 BIMMAX NPOM. oT 2.7 go 5.5 2-NPOBOOHON
DS3805 3 + 128/lin 20 10fuMAX MEOM. or2.7 po5.5 2-NpoBoOHOH
DS3930 2 + 256/lin 16.7 20/TSS0OP NpomM.FKOM. or 27 po5.5 2-NpoBCAHON
DS4301 1 + 32in 200 B/uSCP Npow. or24 105 Up/down
MAXS5160 1 - 32/lin 50,100,200 BIUMAX NpOM. oT 27 po 5.5 Upfdown
MAXE161 1 - 32{lin 50,100,200 B/SOT23-Thin | npoM. or 2.7 fo5.5h Upfdown
MAXS400 1 - 256/lin 100,50 8150123 NPoM. or 27 0055 SPI
MAXS401 1 - 256{lin 100.50 B8/50T23 NpoM. or2.7 po5.5 SPI
MAX5402 1 - 256/lin 10 BUMAX NpoM. o1 27 go 5.5 SPI
MAX5403 2 - Z5B/in 10 10/pMAX NPOR. o 27 pobh SFI
MAX5404 2 - 256/lin 50 10/UMAX npom. or 27 055 SPI
MAXS405 2 - 256/lin 100 10 pMAX | npom. or 27 1055 SPI
MAXS407 1 - 32{l0g 20 8/S0T23 npom. or 27 055 Up/down
MAX5408 2 - 32/og 10 16/QFN-4x4 NpoM. or 27 go36 SFI
16/QSOP
MAX5408 2 - 32flog 10 T6/QFN-4x4 NpPow. ar 27 po36 SPI
16/QS0P
MAXSA10 2 - 32{ng 10 16/QFN-4xd MROM. oT45p055 SPI
16/QSOP
MAX5411 2 - 32flog 10 16/QFN-4x4 nNpoM. ard5pohbhs SPI
16/QSOP
MAX5413 2 2564lin 10 14TSS0OP MpoM. or27 o558 SPI
MAXS414 2 - 256/lin 50 14TSSOP NPOM. or 27 po 55 SPI
MAX5415 2 - 256/lin 100 14TSSOP NPoM. or 27 po5s.b SPI
MAXS5417 1 + 256/lin 50 8/TDEN-EP NpoM. o1 2.7 fo5.25 I“C
MAX5418 1 + 256/lin 100 8/TDEN-EP TPOM. or 2.7 po5.25 I"C
MAXS419 1 + 256/lin 200 8/TDFN-EP NPCM. or 27 po5.25 I“C
MAX5AZ20 1 - Al 15 BiuhAX nNpoM. oT27 o055 2-NpOBCGOHCH
NapannensHel
2]
MAX5421 1 a5 15 10/pMAX npom. T 2.7 pob.b 2-NpOBCOHOA
napannenhubl
W
MAXE4Z2* | 1 + 256{lin &0 8/ TDFN-EP NPOM. or 2.7 80525 SPI
MAX5423* | 1 + 256/lin 100 8/TDEN-EP TIDCM. o1 2.7 po5.25 SFI
MAXS424" | 1 + 256/lin 200 8/TDFN-EP NpoM. or 2.7 o 5.25 SPI
MAXS5426 1 - af- 15 14TSSOP NpomM. +5 po+15 2-NpOBOOHONA
NAPANNEnkHBl
W
MAXSAZT 1 + 324lin 100 BipkAX npcM. cT 27 po 5.5 Upidown
. B/IQFN-3x3 1
MAX5428 1 + 32lin 50 BipAX TIpOM. cT 27 fo55 Upfdown
BIQFN-3x3
MAXS425 1 + 32/lin 10 BiuMAX NpPOoM. oT 27 go 5.5 Up/down
L _ BIOFN-3x3 L
MAX5430 1 - 4 57 BIS0T23 nNpoMm. +12 po+15 2-nNpoBooHOR
NapannentHel
1]
MMAXE431 1 - 44- 57 10/UMAX NpomM. 412 po 15 2-nNpoBCOHON
NapannentHel
1
MAXS432* | 1 + 32{lin 50 8TDFN-EP NpoM. or 27 nos5 I'c
MAXS433" | 1 + 324lin 100 8/TDFN-EP NPOM. or 27 po5.5 I'C
MAXS5434* | 1 + 32{lin 50 B/SOT23 NPoM. or 2.7 fo5.5 I“C
MAXE435* | 1 + 32/in 100 6/S0OT23 | npom. o1 27 po 5.5 I-C
MAXS5136 1 - 128/lin 50 10/pMAX TpoM. +15, +30 SPI
MAXE437 1 - 128/lin 50 14TSS0OP npomM. 4115, +30 SPL
MAXE438 1 - 128/lin 100 10fuMAX Npok. +15, +30 SPI
BAX5430 1 - 128/lin 100 14TSSOP Npom. +15, +30 SPI
MAXS450 2 - 256/lin 10 10/UMAX Npom. oT 27 055 Upidown
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Tun Yueno SHeprorezaed | Hucno ConpoTia Tun kopryca OwanazoH HanprxeHne WuTep
noTeHuro | CHMas NamMaTe nonoe BREHNE, TEMNEPATYP, nutanus, B heiic
HMETROE B NOAGHKEHA HUWRS KOM npom. fromM. ynpaeng
KOpnyce xapakTep HMSA
WCTIKE
MAK54A51 2 - 256/1in 10 14TSS0P npomM. orT 2.7 A0 5.5 Up/down
MAKGA52 2 - 256/1in 50 10/uIAX NpoM. o1 2.7 00 5.5 Up/down
MAKX5453 2 - 256/lin 50 14TSS0OP npom. oT 2.7 A0 5.5 Up/down
MAKSA54 2 - 256/1in 100 10/pMAX npomM. orT 2.7 A0 5.5 Up/down
MAKS5455 2 - 256/lin 100 14/TSS0P npomM. or 2.7 A0 5.5 Up/down
MAKSAG0 1 - 32/lin 100 5I8C70 npomM. or 2.7 A0 5.5 Up/down
MAXS5461 1 - 3Z/lin 100 EB/ISCT0 npom. or 2.7 A0 5.5 Up/down
MAXSA62 1 - 32/lin 100 BISC70 npom. oT 2.7 A0 5.5 Up/fdown
MAXS5463 1 - 3Z2/lin 50 S/SCT0 [alsIsIN or 2.7 055 Up/down
MAXS5A64 1 - 32/lin 50 B/SC70 npomM. oT 2.7 A0 5.5 Up/down
MAXS5465 1 - 3Z{lin 50 BISCTD npoM. 0T 2.7A0 5.5 Up/down
| MAX5466 1 - 32/lin 10 5/S0T23 | _npom. 0T 2.7 80 5.5 | Upfdown
MAXS467 1 - 3Z/lin 10 GSOTE3 NpomM. oT 2.7 A0 5.5 Up/down
MAXS5468 1 - 32{lin 10 6/30T23 MNpoM. or 2.7 a0 5.5 Up/down
Max5471 1 + 32/lin 50 BSOTZ23-Thin npom. or2.7A05.5 Up/down
MAX5472 1 + 32/lin 100 Bf50T23-Thin MNpoM. o1 2.7 o0 5.5 Up/down
MAKX5A74 1 + 32{lin 50 BI80TZ23 NpoM. or 2.7 10 5.5 Up/down
MAXSAT7S 1 + 32/lin 100 8/50T23 npom. oT 2.7 g0 5.5 Up/down
MAXS4T 7+ 2 + 256/1in 10 14/TSS50P NpoM. oT 2.7 A0 5.25 TI°C
16/0FN-3x3
MAXS547B¥ 2 + 255/1in 50 14/ TSS0P ApoM. oT 2.7 oo 5.25 1’C
16/QFN-3x3
MAXS479* 2 + 256/1n 100 14/TES0OP MpoM. oT 2.7 a0 5.25 1’c
16/0FN-3x3
MAKSART+ 2 + 256/lin 10 1Z-TOQFN mAam MNpomM. orT 2.7 A0 5.25 | SPI
16-pin 3mm x
MAXSABE* 2 + 256/1in 50 3mm x 0.8mm npoM. oT 2.7 A0 5.25 SPI
Thin QFN
MAXS548G* 2 + 256/1in 100 Package npom. oT 2.7 A0 5.25 SPI
MAXS5490+ 1 - 1/- 10 5-50T23 vnw 3- MNpoM. - -
pin SOT23
MAX5451 1 - 1/- 30 S50T23-3 rpoM. - -
MAXS452* 1 - 1/- 100 3-S0T23 NpoM. = =

* ByAywian npoaykums

MAXIM-DALLAS npopomnxaeT pa3paboTky 1 BbiNyCK LU(POBLIX NOTEHLNOMETPOB C HOBBIMW BO3MOXHOCTAMU U
pPasnNUuYHBLIMU XapakTepucTukaMn Ans pa3HooGpa3sHbIX NPUMEHEHUN.

CraTtba noaroToeneHa no Matepvanam komnaHum Maxim-Dallas.

OpETEHUE MH
M3zobpere oro Iugpossie moreanmomerpor MAXIM-DALLAS

. MoHoANTHOE HCIIOAHEHHE
' e -OT 0OAHOTO AQ IIECTH NOTEHLHOMETPOE B OAHOM KOPIYCe
*AuHeliHbIE H A0TapHMHYECKHE XAPAKTEPHCTHKH

“YoraHoBKa noAOKEHHA ABHAKKA MOA YIPABACHHCM
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‘ ( ' mponeccopa H BPpYUIHYHD

'COXpaHeHHe yCTaHOBKH ABMIKKA le'l OTEKAHOYCHHH IMTHTAHMA
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COSHH.HTG CBoe! ‘Hcnoanennn AAA MMPOMBIIITACHHOTO H KOMMEPYUECKOTO

Flocmstaaneste Rodnhow Technologies

ARCKIMPOHHBIC KOMHOHEHIE NOGE0 LI
pnngwm{m COMBE CHEALIE AMANAIOHOB TEMIICPATYP.
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®OTOMNMNOTTEP MNNAHLUETHbIA ®MN-2

B.H. Ctpaueickuii, B.A. PogHoB, OAO «[leneHr», r. MuHck. E-mail: info@ peleng.by

OAO «lMeneHr» (. MMHCK) M3rotaBnNMBaeT NNaHLWWeTHbIE
hotonnotrepbl ®l1-2, npeaHasHaueHHbIe AN NOMy4YeHUs
hoToabnoHOB NeYaTHLIX NNaT M APYrux GMHapHbIX ¢ho-
TOoM3006paXxeHUN, 3a4aHHbIX B L poBOM BUE.

B dpotonnotrepe ®I-2 peann3oeaH pacTpoBbiti cnocob
nonyyeHna nsobpaxeHnsa Ha poTonneHke.

MpuHumn pericteus npubopa nsobpaxeH Ha puc.1. B ka-
YecTBe UCTOYHUKA U3NYYEeHUA UCTIONb3yeTca nuHenka 1 u3
256 cBeTOAMOOOB KpacHOro UgeTa B UHTerpanbHOM UCNon-
HeHun. Nanydarowume keappaTHble Nnowwaakm CBEToANoa0B
npoeumpyroTcs 06bekTMBOM 2 B NMOCKOCTb nucta 3 ¢oTo-
nneHkn. Takum obpasom, hopMUpyeTca NnHerika NATeH 3ac-
BeTkM pasMepom 20x20 mkm unn 10x10 Mkm B 3aBUCUMOCTU
OT YCTaHORNEHHOro 00LexTVRBa.

Mpy nepemMeLLeHn Mo ocn X CBETOM3MNyYaloLLEero Moayna
4, BKNOHAKOLLETO B Ce6S CBETOAMOAHYIO NIMHENKY N OGHbEKTVB,
nyTeM MMNyNbCHON 3acBeTKN B HeobxoauMblx mectax dhop-
MUpYyeTcs nonoca nsobpaxeHus WpyHon 5,12 mv npy naT-
He 20x20 mkm nnmn 2,56 mm npy natHe 10x10 mkm.

Mocne nepemelueHna nucTta potomatepuana no ocm Y
Ha BENMUYMHY LUIMPUHBI NMONOCHI 3aCBETKU hopMUpYeTCa cne-
Aytowan nonoca 3aceetkn. U Tak panee, o ¢opMmpoBaHua
nonHoro nsobpaxenus.

KoHcTpykTnBHO choTonnoTTep BLINONHEH cneayowmmM o6-
pasoM. Ha nMTomM OCHOBaHWM YCTaHOBNEHLI BLICOKOTOYHLIE
HanpaenawLwye, No KOTOPLIM NMepeMeLLaloTca BO B3aUMHO-
nepneHanKyNAapHLIX HanpaBneHnaxX KapeTka co CBETOM3ny-
YyarwmMm MoayneM U KapeTka co CbeMHOM NNOCKOW Kacce-
Tol. B kacceTe dmkenpyeTca nucT ¢potonneHkn. dukcaumn
OCYLLECTBIAETCA MEXaHUYeCKU C MOMOLLBLIO MPUWKUMHOMN
nNnaHkM N BLIPaBHMBAIOLLETO PONUKA.

Kpblwka kacceTbl Npy 3KCNoHMpoBaHun (hoTonneHkn oT-
KpbIBaeTCA apToMatndeckn. lNepemelueHrsa KapeTok nsMe-
PAIOTCA € MOMOLLLIO NIMHENHBIX OMTUHECKMX AaTHMKOB C Lie-
Hol KBaHTa nepemerteHmnn 0,5 MkM.

YnpaeneHvie patoton ®I-2 ocyllecTBRsSET KOMMNLIOTEP.

O6wmii BUA paGouero mecra
®r1-2 ¢ komnbtoTepom n3obpaxeH Ha puc.2. B koMnbio-
Tepe C NOMOLLBKO NporpaMmHoro obecneverns hopmupyert-
cA dhaiin BEIBOAVMOTO M300pakeHns 1 ynpaensawoLme Komah-
Abl, OTpaXkaloLume UCXoaHble AaHHbIe AnA SKCMOHUPOBaHUA

(MATHO 3aCBETKW, BPEMA 3KCMO3NLMK, CKOPOCTb NepemelLle-
HYSA, pacronoXeHne BLIBOAMMOTo u3obpaxeHns B none ¢o-
TomaTtepvana u ap.).

avinbl UCXoaHbIX N300pakeHW AomKHbI ObITh NpeacTaB-
neHbl B rpachmdeckmx hopmatax PCX, BMP, noarotoeneHHbIX
B COOTBETCTBUM C pa3Mepamu NMATeH BbIBOAA U3obpaxeHus
10x10 mkm nnmn 20x20 mkmv, RS 274 D (Gerber) v copepxatb
onucaHua ABYXYPOBHEBLIX (YepHO-Denbix) nsotpaxkeHui.

PaGora Ha dhotonnottepe P12 Bepetca Ha ceeTy, a 3a-
pAaKa nepeHOCHON KacceTbl (POTOMNEHKOW — B TEMHOM MO-
MewleHun. Ucrnonbayemasn dpotonneHka aomkHa ObiTe yyB-
CTBUTENBHOW K KpacHoMmy ugeTy: ®T-630 MA, ¢T-11211,
Agfa HN 600 v ap.

OcHoBHble XapakTepucTuku ®I1-2

— MakcumanbHbin hopmMaT ycTaHaBNUBaeMoro Mmartepua-
na: 300x400 mm;

— pasMepbl 3KCNoHVpyemoro nona: 270x380 mm;

— pasmepbl nATHa BoiBoAa uaobpaxenus: 10x10 mMkm n
20x20 mkm (dpi — 2540 n 1270);

— NpeaenbHas NOrpeLHOCTbL BLIBOAA NO BCceMy pabouemy
nonto: He Sonee 15 MKM;

— MUYHYManbHaa WwypuHa nuHnn: 20 MKM;

— BpemMsi BbIBOAA M300paxkeHns makcumansHoro dop-
maTta naTHoM 20x20 mMkm: 15 MuH;

— 3neKTponuTaHue: oaHodasHas ceTb NepeMeHHOro Toka
220 B, 50 I'y;

— notpebnsemasn mowHocTs: 150 BA;

— rabGaputHble pasmepbl: 750x770x1200 Mm;

— macca: 120 kr.

®otonnotTtep $MN-2 nossonser nonyyate HoTOLLIABNOHBI
rneyaTHbIX nnat 5 knacca TOYHOCTI.

DocromHcTBa (hoTonsoTTepa

— NPOCTOTa KOHCTPYKLUUN MO CPaBHEHUIO C aHanoramu,
3aKMOYAKOLLAACS B OTCYTCTBUM ObICTpONEpeMeLLaIOLLMXCS Y3~
TI0B, CNOXHbIX U3ny4yaTenei (nasep, KCEHOHOBLIN OCBETUTEND),
HeobXoaMMOCTY BOAbI, BaKyyMa, CKaToro Bo3ayxa W, kak cref-
CTBUE, MVUHMManbHble 3aTpaThl Ha noaaepxaHve npubopa B
paboTocnocobHOM CoCTosHMM B NpoLiecce akcnnyaTaumm;

— BbICOKOKaYeCTBEHHbIE TeneLeHTpuHecke OObEKTUBDLI
obecneunBatoT nonyyeHre Ha hOTOMNEHKE «KECTKOWM» TOY-

Puc. 1. MNMpuHyunuansHasa cxeMa ¢otonnottepa ®rl-2

Puc. 2. O6wmit eug pabodero mecta ¢ ¢hotonnortepomM OIrl-2
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KW, Y KOTOPOW CTeneHb NOYEepHEHNs Ha KpasiX U B LieH-
Tpe pasnuyalroTcs Ha Manyk BeNUYUHY, U CTPOron reo-
MeTpumn naobpaxxeHus;

— BbicOKass u ctabunbHasa reomeTpuyeckas TOu-
HoCTb, ofecneuynBaemasa U3aMepuUTENAMUN NINHENHBIX
nepemMeLLleHNin Ha ONTUYECKUX pelleTkax No OBYM KO-
opAviHaTam;

— paboTta Ha doTonnoTTEPE B CBETNOM MOMELLEHUN,
Tak Kak nucT (poTonneHku nomeulaeTtcs B npubop ¢ no-
MOLLBK CbEMHOIN CBETO3allUTHON KacceThl;

— mansle rabaputbl, Macca 1 notpetnsemas MOLLIHOCTb.

beaA—
ITAdIa

O npegnpusaTUM U3roToBUTENE

Benopycckoe npeanpusitue OAQO «[lMeneHr», KOTOpoMy B
2005 ropy ucnonksietcs 30 net co aHA obpa3oBanus, crnewu-
anuaupyertcs Ha pa3paboTke M U3rOTOBNEHUN HayKOEMKMX
ONTUKO-MEXaHUYECKMX U ONTUKO-3NEKTPOHHBLIX U3nenviii, B
TOM 4YUCNe n3nenuin KocMmyeckon texHnkn. Ha npeanpus-
TN AENCTBYET cUCTEeMa MeHeKMEHTa KadyecTBa Npoaykumu,
COOTBETCTRYIOLLIAA MeXayHapoaHoMy ctanaapty 1SO 9001.

OAO «lNeneHr» obecneqrBaeT CepBUCHOE CONPOBOXKAE-
HVYe CBOWX U3Aenuii, B TOM YMCne rapaHTUiHBIA 1 nocnera-
PaHTUIHBIN PEMOHT, TEXHUHECKME KOHCYNBTaLWK.

Benapycb, r-MuHck, yn. BorgaHoeuya, 93-7a
T./th. 289-54-81, 284-43-09, 1. 8 {029) 684-43-09

E-mail: snp@open_by, minsk-office@fullmarkspch.com

Paapaforka v maroroaneHMe nNevarHsiX Nnar (npouwasogcteo Pacific Microelectronics Inc. TakpaHk):

- nioBoit KNnace TOYHOCTU M CRNOWHOCTMK;
- U3roTOBNEHNE OOPA3LOR;
- LUMPOKUIKA CREKTR NOKPbITUNA;

- oGpaboTtka konTypa {¢$pelepoBanve, cKpaNGUPOBaAHME BbIPYGKA LUTAMMOM);

- MHOroOypoOEBHEBAaA CUCTEMA KOHTPOJNA KA4YE€CTEA;
- KOHTPaKTHAa cOOpPKa;
- KOPOTKVE CPOKU U3TOTOBJICHWA,; HU3KUE L EHDI.

Mocraeka co cknana B MMHCKe MaTepyanoB gns npOU3E0ACTBA NEYATHBIX NAAT

{ ¢oTo-, Tepmo-, ynbTpa-GUONETOBOrO OTEEPASHNS MacoK

U MapKUPOEBOYHBIX KPacok coupm PETERS, SCRL)

MNMocTaexka co cknaga B MUHCKe 3NEeKTPOHHLIX KOMMOHEHTOR:
- AMOAbI, TRAH3NCTOPLI, MUKpocxemel gupm Philips, STMicroelectronics;

- PE3aNCTOPSLI BLIEOOHLIE, Y1N;

- KOHOCHCATOPbLI KERAMUYECKUNE, INEKTROAMTUYECKUE, HUM; N Apyrve.

| .
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SEMIKRON — BCEMI/IPH!:IVI NWOEP B NPON3BOACTBE
CUNoBOU SNNIEKTPOHUKU

CornacHo uccneaosaHuio, nposeAeHHOMY BputaH-
CKMM MHCTUTYTOM NO U3y4eHuio pbiHka IMS, SEMIKRON
fAIBNAETCA BeAYLIMM B MMpPe He3aBUCUMbIM NPOU3BOAUN-
Tenem CUNOBOM 3JIEKTPOHUKN U 3aHUMaeT 34% Ha pbiH-
ke EBponbl no npousBoAcTBY CUNOBLIX MOAyNen.

Mepepoeble paspatotkn SEMIKRON 6binn BBEAEH!
KaK NpOMbILLNEeHHbIN cTanaapT. Hanpuvep, SEMIKRON
n3obpen nepebIi B MUpPe N30NMPOBaHHbIA CUNOBON MO-
oynb — SEMIPACK. B HacTosiLee BpeMsi UCMONb3yeTcs
56 MMNNWOHOB Taknx Moaynen.

SEMIKRON npepgnaraeT KOMMNNeKCHble pelleHns oT
OAHOTO NCTOMHUKA: KpUCTannbl, AMoAbI/ TMPUCTOPHI, TPaH-
3UCTOpHbLIE/ANOAHBLIE/TUPUCTOPHLIE MOAYNU C COBMECT-
HblMW ApanBepamMu U CMNOBBIMW NOACUCTEMaMM.
SEMIKRON npopgeuraeTtca Bnepea Ha pblHKe pelueHui
fGnaropaps ceoemy HoBoMy u3obpeteHmo SKiM — IGBT
Moaynio ¢ pukenpyembiM Ha moayne «gate» ppainsepomM
n SKiiP — uHTerpupoBaHHOW MHTENNEKTYanbHOW CUNo-
BOW NMOACUCTEMON.

CeropHsa SEMIKRON npeactaBnsier 11600 pasnuu-
HbIX nonynpoeoaHvkoB oT 1 BT ao Heckonbknx MBT. 31a
NpoAYKUNA B OCHOBHOM MCMONb3YETCA Ha PblHKE NPUBO-
[OB, B UCTOYHUKaX 3NeKTponuTaHua, Ans asToMaTtusa-
LM1 MPOMBILLNEHHOrO npoLecca.

SEMIPACK
THYRISTOR/DIODE MODULES
TUPUCTOPHO-AUOOHBLIE MOAYIU
NPUMEHEHME:

— MArkMA NycK ANA aCMHXPOHHLIX 3nekTpoaBurate-
new (nyckatenw);

— BXOAHOW BbINPAMUTENDb ANSA MHBEPTOPOB;

— HeynpaBnseMmbli BeINpAMUTENb ANA npeobpaso-
BaTenen nepemMeHHbIN Tok B nepemenHbiit (AC/AC);

— ynpaeneHve ApuratenemM noCTOSAHHOrO TOKa;

— nutanne obmoTkM BO3OyxAeHWs Ans Asuratenen
NOCTOAHHOIO TOKa;

— TeMnepaTypHbLIN KOHTPONb (ANA neyewn, XxmMmyec-
KUX NPOLeCCOoB);

— npodeccroHanbHoe raweHve ceeTa (B CTyausx, Te-
aTtpax);

— UCTouHUKM HecnepeboriHOro NUTaHus.

P
e

FAY

SKKE15 U=400+1600B I=28A A
SKKE380 U=1200+1600B 1=380A

Tunbli:
SKKD15 U=600+1600B 1=28A
SKKD260 U=800+2200B I=410A

SKMD100 U=400+1800B 1=175A

DH

Enena HazapoBa, r. MuHck. E-mail: e.nazarova@fek.by
SKKH15 U=400+1600B I=28A ‘[\"“H)'JF
SKKH500 U=800+1800B 1=920A B

Pt

SKKT15 U=400+1600B 1=28A [\"l H
SKKT500 U=800+1800B 1=920A S

SKKL92 U=400+1800B I=150A

SKMT92 U=600+1800B 1=150A

SKET330 U=800+2200B I=600A
SKET400 U=800+1800B I=700A

SEMIPACK FAST DIODE MODULES
BbICTPOAOEUCTBYIOLLME
AVOOHBLIE MOAYNU

MpumeHeHwne:

— camMonepeknoyanLmecs NHBEHTOPHI;

— npepbiBaTeny NOCTOAHHOIO TOKa;

— Ol nepemMeHHOro Toka ¢ perynmpyemMon CKOpoCTbIo;
— WHAYKLMOHHBIN Harpes;

— rapaHTMpoBaHHoOe nuTaHue;

— 3NeKTPOHHO-CBapOYHble annaparthbl;

— BblKNoYaTenu obLuei MoLWHOCTY;

— amopTusatop ans GTO TupucTopos.

Tunbi: . .
SKKD40F U=400+1000B I=110A {H /‘;qL
SKKD170F U=1500:2400B I=400A ' ¥
SKKE120F U=1600:1700B 1=220A —
SKKEBOOF U=1200 I=360A A

SKMD40F U=400+1000B I=110A
SKMD202E U=100+300B 1=325A

SKND42F U=1000+1500B 1=120A
SKND202E U=100+300B 1=325A

THYRISTOR
TUPUCTOPbLI

MpumeHeHue:

— ynpaeneHue apvratensMn NOCTOAHHOIO TOKa;

— ynpaenseMble BbINpAMUTENU (B TOM YMCne 3apag-
Hble YCTPONCTBA);

— TemnepaTypHbI KOHTPONb (perynupoBaHue);

— MArKAA NycKk ANA MHAYKLUWMOHHBLIX ABUraTtenemn.

5

o

Tunbl:
SKT10 U=600+1200B 1=30A
SKT2400 U=1200+-1800B I=5700A
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ANTIPARALLEL THYRISTORS FOR
WATER COOLING
BCTPEYHO-TAPANENbHbIE
TUPUCTOPBI ONA BOAAHOIO
OXNAXOEHUA

MpumeHeHue:
— B KayecTBe H60NbLWOro ConpoTMBNEHVA ANS CBapoY-

Horo oGopyaoBaHus;

— ofopyaoBaHie AnNA ranbBaHUYECKOro MOKPLITUSA.

Tunbi:
SKIW250 U=1200+-1600B 1=250A
SKIW700 U=1200+-1600B I1=700A

SEMITRANS M POWER
MOSFET MODULES
CUINOBbIE KAHATbHbIE

“bed
l

SKM75GAL063D U=600B I=75A
SKM400GAL 124D U=1200B 1=400A

= a ll\
SKM75GAR063D U=600B I=75A t'\j—i l
SKMA400GAR124D U=1200B I=400A — 1

F
IS
SKM200GB124D U=1200B 1=130A ;_F‘i'fz L

SKM400GB124D U=1200B I=400A 1. L

et
SKIM180GD176D U=1700B 1=180A - ;I
SKIM350GD063DM U=600B I=300A _“%L

Eas

Y

SKM75GDL123D U=1200B I=75A

.-;{"1 |

NMONEBbLIE YHUNMONAPHbIE
MOMN-TPAH3UCTOPHBIE MOAOYIMU

f

i ° .
~
<
- ra
. —7 _| T

SKIIP PACK INTEGRATED INTELLIGENT
POWER PACKS
OBBbEOUWHEHHBIE CUNOBLIE
Moaynu

MpumeHeHue:

— BbIKMIOYaTENN ANA CUNOBOMO NUTaHUSN;

— cepBeo-poboTO ABUraTeny NOCTOSIHHOTO TOKa;
— caMmorepeknoyarLmecs NHBEPTOPbI;

— npepbiBaTenn MOCTOSAHHOINO TOKA;

— 3l nepemeHHOro ToKa C perynmpyemMon CKopoCTbIo;
— WHAYKLUMOHHBIIN Harpes;

— rapaHTMpoBaHHoe nUTaHne;

— 3NEeKTPOHHasA CBapkKa;

— BbIKNoYaTeny obLuen MoLLHOCTH;

— YyacToTa NoBTOpeHus umnynscoe 15ky,.

Tunbi: o
SKMT11AR U=100B 1=2008 oL L

MpumeHeHwme:

— nony, nonHele n H-mocTbl;

— TpexdasHbii UHBEPTOP;

— GecnepeboiiHoe nuTaHue;

— KOHBEpPTOPbI;

— BbIKNoYaTeny obLuen MOLLHOCTH;
— WHOYKTUBHBIN Harpes;

SKM121A3R U=200B |=130A | — npepbiBaTent NOCTOAHHOTO TOKa. °—|'l—| =
“ Tunbi: KET - :
Sorageazo u-zoo 0w || Suresseizodn s s KT
SKM313BO10 U=100B I=400A — =« T 1.+ T - =
SEMITRANS IGBT MODULES y |_':’E
IGBT MOOYITUN TpexdaszHbin MoCT \| B ”,T
SKIIP632GB120-3D U=1200B I=600A _ ; ™I}
MpumeHeHne: nm 1=400A "o
— npeoBpasoBaTeny vactothl Ans 3 nepemMeHHoro y
TOKa: TpexcaaHblii MOCT C TOPMO3ALUMM MpepLIBaTENeM

— cepBO-pobOTO ABMraTeny NOCTOAHHOIO TOKa; SKIIP342GDL120-4DU U=1200B 1=300A

— caMmorepeknoyarLmecs NHBEPTOPbI;
— Ol nepemeHHOro ToKa C perynmpyemMon CKopoCTbIo;
— WHAYKLUMOHHBIIN Harpes;

— rapaHTMpoBaHHoe nUTaHne;

— 3NEeKTPOHHasA CBapkKa;

— BbIKNoYaTenu obLuen MoLLHOCTY;

— YyacToTa NoBTOpeHus umnynscoe 15ky,.

RECTIFIER DIODES
BbINPAMUTENBbHbLIE ANO[ bl

MpumeHeHme:
— yHUBEpCanbHble BLIMPAMUTENbHLIE ANOAHI;

— ANA MOHTaXa nevaTHbIX nnar;
Tunbi: k — aMopTU3VpyoLLMe ANOALI;
SKM400GA124D U=1200B 1=400A @ @ — YHMBepcanbHbie CUNOBLIE;

42 1= Ten./dakc pepakumnn: +375{17) 251-67-35, e-mail: electro@bek.open.by, hitp://electronica.nsys.by =



TS iz (=]

NECKMPORURE

eeatifre

— Heynpaensemble UNU Nony-ynpasnaemMble BbiNpsa-
MUTENN;

— BbICOKOBONbTHbIE Avoabl ans 3l BbICOKOW U cpea-
HEN MOLLHOCTHU

— opyrve npyMeHeHus.

Tunbi:

SK8GD126 U=1200 I=15A
SKN6000 U=200+-600B I=10000A
SKN400 U=1800+3000B I=700A

FAST RECTIFIER DIODES
BbICTPbIE BbINMPAMUTEIbHbIE
avopnbi

MpumeHeHwme:

— WHBEPTOPLI;

— YNETPasByKOBLIE reHepaToph;
— TeneBnaeHue;

— apyroe.

Tunbi:
SKR20F U=1000+-1200B I=31A
SKR31F U=1000+-1200B I=31A

SEMIPONT MOULDED BRIDGE
RECTIFIERS
CTAHOAPTHBIE MOCTOBbIE
BbINMPAMUTEIN

MpumeHeHwme:

— BHYTpEHHEe CUNOBOE NUTaHvue ANSA 3MNeKTPOHHOro
obopynoBanus;

— CWNMOBOE MUTaHWe MOCTOSIHHOIO TOKa;

— ynpaeneHne o6opyaoBaHveM;

— TeneBwaeHve;

— NaBUHHOTO TUNa ANSA UHAYKTUBHBIX Harpy3ok (cone-
HOMALI, TOPMO3bl);

— NpocThle N TpexdasHble BLINPSAMUTENN ANSi CUNOBO-
ro NUTaHus;

— BbINpAMUTENKN AnA pa3nuuHbix 3l ¢ noboi yacTo-
TOWN NUTAHUS;

— BbINpSMUTENY ANS NUTaHUA 06MOTOK BO30yXAeHUs
ABUraTenen NOCTOAHHOIO TOKa;

— BbINPAMUTENUN 3apPSAHBLIX YCTPONCTB.

Tunbi:
SKB2 U=200+1200B I=1,7A FARVAY
SKB B..C 1000 L 5 B U=120+1200B I=1,2A ‘? *

SKB B../..-4 U=400+1200B I=5A A
SKBa B 500 C 1000 L 5 B U=1300B I=1,2A

SKBa B 500/445-4 U=1300B I=5A ’
SKB 15 U=200+1600B I=15A
SKB60 U=400+-1600B 1=67A -
e
El = K]
SKD25 U=200-1600B I=17,5A e
SKD160 U=200+1800B I=160A oan

SKB33 U=200+1200B 1=24A
SKCH40 U=400+1600B 1=46A

SKBH28 U=600+1400B 1=30A

)

SKBT28 U=600+1400B I=30A -—"‘-f-iiﬁ—ﬁ:]a
SKBT40 U=800+1400B 1=46A _L.-.-_;j_I_:k;]_
SKDH100 U=800-1400B I=98A 1 - | ]'_'

(—Wc:JT—:::I—

b
<] ¢ 141
"-:;]—4——'“}::

SEMISTACK THYRISTOR/DIODE/IGBT
ASSEMBLIES
TMPUCTOPHO-ONOLHBIN IGBT HABOP

SKDT60 U=400+1400B I=61A
SKDT100 U=800+1400B 1=98A

I}

Tunbi:
B2U U=60+1000B U,=50+900 B

B2C U=60+1000B U,=50-900 B

B6C U=60+1000B U, =78+1350 B

B6U U=60+1000B U, =78+-1350 B

M2 U=60+-500B U, =25+225 B

M3 U=60+500B U =38+330 B
M6 U=60+500B U, =38+330 B
Apyrve Tunbl
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HEATSINKS
PAOUATOPBI

Tunbi:

K 0,55 R,, = 0,55

K1,1R, =11

K3 R, =3

K9 =R, 9

P0,8/120 R, =0,62

C3M20 R _=2,2

tha

P30/120 R, =1,0

P31/120 R, =1,37

P1/120 R,,=0,55

P4/200 R, =0,27

P3/180 R, = 0,45

P13A/125 R, =1,3

P35/200 R, = 0,5

P39/300 R, = 0,35

WKM 1 R, = 0,047 (c npuHyauTenbHeIM BO3AYyLL-
HbIM OXOMmKAeHNeM); Apyrve Tunel ¢ NPUHYANTENbBHBIM
BO3AYLWHLIM OXOnXaeHneM

2 P17/130 R, = 0,45
2 UE6/200 R, _= 0,29

R,. (Tennosoe conpoTMENEHME) C eCTeCTBeHHbIM
oxnaxaeHuem.

ACCESSORIES AS SEMIDRIVERS,
VARISTORS ETC.
NMPUHAONEXHOCTU K
BAPUCTOPAM, SEMIDRIVES U T. A.

SEMIDRIVERS IGBT and Mosfet Driver Circuits
Tunwi:

SKHI 10 — npocTile npusopa ¢ IGBT TpaH3auctopamm
SKHI 21A; 22A/B

SKPC 2006

SKHI 23

SKHI 26

SKHI 60

SKHI 2001

OduyuansHeill ducmpbsiomop SEMIKRON e
Pecny6nuke benapyce — YI «®3K»

2. Munck, np. NMywkuHa, 29-b,

men./cpakc: +375 17 210 22 74,

e-mail: info@fek.by

HU3KOMNMPO®UINbHbLIE KOPIMYCA ONA IGBT
NONYMOCTOBbIX MOLYINEN SEMIKRON

Komnanua SEMIKRON npogemMoHcTpupoBana rm6-
KOCTb M NPpeeMCcTBEHHOCTb Au3aiiHa cBoux IGBT nonymo-
CTOBbIX Moayrewn cemerictea SEMiX, BoinycTtue SEMiX4.

Mpw BeicoTe 17 MM BMecTO 30 MM Y CTaHO@PTHBIX MOAY-
nen, SEMiX4 BbloepKvBaeT MakcMmanbHbIA MOCTOSHHBIN
Tok B 900 A npu pasamepax 183x69 MM, 4TO AenaeT ero ca-
MbIM KOMMaKTHBIM MOMYyMOCTOBBIM MOAYNeM B CBOEM Krac-
Ce MOLLHOCTU Ha CeroaHsaLWHEM phlHKe MOLLHBIX NprGopoB.

Mogynn SEMiX4 IGBT mMoryT ucnonb3oBaTbCca Ans
anekTpoaBuratenen ¢ mowHocTeo 6onee 90 kBT u BbI-
NycKalTCA B ABYX TONOMNOMMAX — MNONYMOCTOBON U C npe-
pbiBaHnem TopmoxeHusn (brake chopper).

Mpubopbl NponssoaAaTCca ANA Ananas3oHa TOKOB OT
600 no 900 A.

Moaynu nnatdopmbl SEMiX npeactaeneHsbl B Tpex
KOHCTPYKTUBHLIX pasMepax ANns pasnuuHblX ypoBHen
MOLLHOCTN.

OHK BbINONHEHBI MO TEXHONOMU C YTOMNEHHLIM 3aTBO-
pom IGBT3 Ha HanpsbkeHue 600, 1200 v 1700 B v cneuu-
anbHo paspaboTaHbl AnA YacToTbl nepeknoyeHns Ao 6 k.

Mopynu Ha 1200 B ansa 4acToT nepeknioyeHns Bhllle
6 k'Y MOryT Takke BbIMONHATLCA MO TEXHONOMMN MANKOro
npokona (soft punch through, SPT).

OcHoBHoe npenmyLLecTBO cemericTea SEMiX cocTout
B ero rmbkoctn. OHO nNopaepUBaeT Kak BHeLWHWe, Tak 1
BHyTpeHHue npueoaa (IPM).

[ns BHeWHUX NPpMBOAOB B MOAYNb BMOHTUPOBAH CTaH-
DapTHLIN BUNOYHBIN pasbeM.

UHBepTOp MoXxeT 6bITb cO3aaH OTAENBHO C NCMONb-

3oBaHueM rotosoro Habopa moaynen (SEMiX33c) unu
paxke NoNyMOCTOB C TEMNOBON pPa3BA3KON.

BapuaHT ¢ nonymoctamMm MoxeT oGecneynTb CHU-
XeHne TennoBoro conpoTveneHus Ha 20%.

Ecnn TemnepaTypa nNocTosiHHa, TO MakcumanbHas To-
KOBas Harpy3ka yeenuuuneaetcs Ha 15%, T.e. Temnepary-
pa uuna cHuxaetca Ha 10-15°C, uTo, B CBOKO OYepepb,
yBenuurMBaeT HaaeXHOCTb.

Moaynu ekniouatoT B cebs guogbl ¢ ynpaeBneHveM
BpeMeHn xn3Hn Hocutenen (controlled axial lifetime,
CAL) ans oGecnevyeHns BbHICOKOW ANHaMUYECKOW Ha-
DEeXHOCTU U CHUXEHUA YPOBHA 3NEKTPOMarHUTHbIX Mo-
MeX BO BCeM AnanasoHe Temnepatyp.

MonymocTtoeeii Mmogyne SEMiX2 IGBT SEMIKRON —
OAWH N3 CaMblX MUHUATIOPHBLIX NPUOOPOB Ha pbIHKE.

Mpu pasmepax kopnyca Bcero nuwb 117x62x17 Mm
OH aTTecTOBaH Ha MakCUManbHbIN MOCTOSAHHLIN TOK B
470 A n npepHasHayeH ANA UCNONb3OBaHUA C 3NEKT-
poapuratenamMu MowHOCTL oT 30 no 55 kBT.

MonymocToBble mogynu SEMiX3 n coBmecTuMble €
HUMK Habopbl SEMiX33c wnpoko npeacTaeneHbl Ha pbiH-
Kax VHBEPTOPOB ANA MPUBOAOB 3NekTpoasuratenen mn
HecnepeboiHbIX UCTOYHUKOB MUTaHUS.

OHu atTecToBaHbl Ha Tokn 250-700 A ans paboThl ¢
3anekTpoasuratenaMu MowHoOCTh oT 55 no 110 kBT.
MuBepTopbl Gonbluer MOLWHOCTU MOryT GbiTb CO3aaHbl
nyTeM napannenbHOro coeanHeHna HeCKONbKUX Mony-
MOCTOBBIX MOAYNEN.

http//www.terraelectronica.ru
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| HoBocmu om Intel

WHHOBALIUM B OBJIACTU MUKPOCXEM U BEECNPOBOAHLIX CETEN
CO30AKT HOBbLIE BO3MOXHOCTU ANnA OPrAHU3ALIMX OOCYTA

BricTynasn 6 aAHBapA ¢ KNoUYeBbIM AOKNAA0M Ha MeXay-
HapoaHOM BbicTaBke 6bITOBOM 3nekTpoHuku B INac-Berace
(wrar HeBaga), rmaBHbIN UICNOSNTHUTENBHLIN AUPEKTOP KOp-
nopauuu Intel Kpeiir BappertT (Craig Barrett) 3assun, uro
uMcppoBbLIe TEXHONOMMU M MHHOBALIMM CTUPaLOT AN NOTpe-
Gurenen pasHuuy mexay MK n TpaauumoHHoOM 6LITOBOM
3NEeKTPOHUKON.

«[lMponsowwen nepexon OT aHaNoroBbIX YCTPOWCTB K Lnd>-
POBBLIM M OT MPOBOAHBLIX KOMMYHVKaL kK GecrpoBoaHbIM, —
3ansun K. BappeTT. — Motpebutenn Bo BCeM MUpe BCe ny4lle
CO3HalT MpenmyLLecTBa aoctyna B MHTepHET ¢ nomoLLbo
ctanaapta Wi-Fi v Bce GonblLue LieHAT BO3MOXKHOCTL AAOCTYNA
K LmdppoBon MynsTUMeIMAHON nHgopMaLmn Bceraa n Bes-
Ae. 31 HoBble BO3MOXHOCTU NOCTOSIHHO PacLUMPSAOTCS, OCO-
6eHHo, B 0BnacTn goMaluHero NpuMeHeHNs».

BappeTT 0TMETUR, YTO TEXHOMNOMN NPOU3BOACTBA MUKPO-
cxeM n GecnpoBoaHble TEXHONOMMK, a Takeke LUMPOKOe pac-
npocTpaHeHne obLlecTBEeHHbIX U YacTHbIX 6ecnpoBoaHbIX
ceTer Cco3aalT BOIMOKHOCTM ANA HOBLIX (hOpM OpraHu3a-
uun pocyra. MNonb3osatens MK Teneps MOXeT oAHOBPEMEH-
HO CnywiaTtb paauo vepes VIHTepHeT 1 urpath B Urpbl, Hackl-
LEHHbIEe rpadonKon, a HECKONBKO Monb3oBaTeneit MoryT co-
BMECTHO ucronb3osath MNK ans passneueHuii, nonyyeHus
mHdpopmaLmm 1 obLLeHVs Mo BCeMy AOMY U BHE €ro.

UTobbl caenaTb 3TM HOBbIe BO3MOXHOCTU 6onee nonHb-
MW, NPOCTBIMU 1 pa3yMHbIMUK, kopriopaums Intel yxe B Teky-
wem rogy Oyaer BHeAPATb MHOMOSAEPHYHO MPOLIECCOPHYIO
TEXHOMNOTMKO Ha CBOMX HACTONbHbBIX, MOBUMBHBLIX M CEPBEPHBIX
nnatgopmax. B MHorosaepHbIX NpoLeccopax MeeTca Aga n
6onee spep — YW BINMCINTENBHBIX YCTPONCTB. Takon npo-
Lleccop MOXeT BBIMONHATL HECKONBKO 3aAa4 OAHOBPeMEH-
HO N yCKOpUTb paboTy LUMdPOBLIX YCTPOWCTB. Tenepb MOXHO
nepenaBatb MHOXECTBO MOTOKOB MyNBTUMEAMAHON passrne-
kaTenbHoM uHdopmauum no Bcemy aomy, obecneuvsasn no-
TpebHOCTM BCeX uneHoB ceMbu. B kauyecTBe HarnsaHon pe-
MoHCTpauum no xopy aoknaga K. BappetTa 6bin nokasaH B
DencTBMMM NPOTOTUM AoMaluHero pasenekarensHoro MK Ha
6asze gByxbAAepHOro npoleccopa.

BappetT coobmn, uto kopnopaums Intel HamepeHa vH-
TerpupoBath (PYHKUMOHaNbHLIE BO3MOXHOCTU COBPEMEHHBLIX
HacTonbHbIX 1 pasenekatenbHblx MK B HoyTOyKkn. Cnepyto-
wee nokoneHve TexHonorvun Intel Centrino Ans MoBunbHBLIX
MK (nop kopoebiM HaseaHueM Sonoma) GyaeT nopaepxu-
BaTb Gonee npov3BoaMTENbHYHO rpatnyeckyro NoacucTemy
Ans BOCMpOU3BeAeHNA BblCOKoKavecTBeHHoro DVD-Buaeo n
Urp, 3BYKOBYIO MOACUCTEMY KadeCTBa AOMaLLHEro KuHotear-
pa ana Bocnpou3seaeHnn Myablki B hopmate MP3, a Takke
TV-TioHepbl ExpressCards. Takoe coveTaHve pasBnekarerns-
HbIX, UFPOBBIX U BbINMCIMTENBHBIX BO3MOXHOCTEN B OAHOM
3neraHTHOM, nerkom mMobunbHOM ycTporicTee ¢ 6onbLLIMM
BpeMeHeM paboTel GaTapeli NO3BONUT NPEBPaTUTL HOYTOYK B
aTpubyT NOBCEAHEBHOM X13HN Ntoael. bappeTT nobaeun, uto
Onarogaps paseuTUIO TEXHONOMMIA U pacnpocTpaHeHnto Bec-
NPOBOAHBIX CeTel MHAYCTPUA pasenedeHuii oboratntca Ho-
BbIMW YCTPOWCTBAMU N BO3MOXHOCTAMU U CMOXET yAOBNET-
BOPUTL NOTPeBHOCTU CambIX B3bicKaTernbHbIX notpebutenei.

Urobbl NpovnniocTpUpoBaTh 3TO 3asiBreHe, K rmase Kop-
nopavum Intel npucoeamHuncs nuaep rpynnesl Aerosmith Ctu-
BeH Tainep (Steven Tyler). Bapoem OHM NpoaeMOHCTpUpOBa-
nn nporpammy Umixlt, paspaboTaHHyto COBMECTHO € KoMna-
Huen Cakewalk. MNporpamma Umixlt pacnpocTtpaHsieTcsa Gec-
nnatHo B kadectBe GoHyca k nocnepgHemy DVD rpynnbl
Aerosmith «You Gotta Move», no3sonsis nonb3oBaTensiM Ha-
KNaabiBaTb COBCTBEHHDBIN rONOC U MHCTPYMEHTOBKY Ha BbIO-
paHHyIo 3BYKOBYIO AOPOXKY. [INA 3TOFO MOXHO MCMONb30BaTh
Kak HacTonbHbIN MK, Tak n HoyTOYK.

HoBble BO3MOXHOCTW 3TUX TEXHOMNOrMYECKUX MHHOBALWIA
OTKPLIBAIKOTCA U Mepea KMHopexwuccepamn. bappeTT n 3Ha-
MeHUTHbIM knHoakTep PoGept Peadopa (Robert Redford),
3aHVMAIOLLUMIICA cerdac MOCTaHOBKOW KMHOMEHT, obbsasunm,
41O Ha knHodecTuBane Sundance, KOTOPLIV NPOMAET B 3TOM
mecsue B Mapk-Cutm (wrat KOTa) Brepebie Ans AeMOHCTpa-
v dmnbmoB ByaeTt mcnonb3oBatbea TexHonorna WiMAX —
nepeaoBas BbLICOKOCKOPOCTHaA GecnpoeoaHas TexHonormsi
¢ GonbLumm paguycom aericters. Bo Bpems dhecTvBans nae-
HO oxuaaembin punem Peadopaa Gynet nepenaeatbes ¢
KOMMbIOTEpa, pacnonoxeHHoro B OperoHe. Bappett otve-
T1n, 4to TexHonorna WiMAX cynmt Gonbluve BO3MOXHOCTU
Ana vHaycTpym passnederHnii. OHa NO3BONUT CO3AaBaTh U
pacnpocTpaHaTb hmnbMbl COBEPLUEHHO HOBLIMU criocoba-
MU U NpUHECeT AcnonHuTenbHble yaobcTea noTpebutensm.
«WiMAX cTaHeT TexHONorvei, KoTopas CMOXeT 0GbeanHUTL
BCe CYLLECTBYIOLLME CETU B €AMHYIO LidppOoBYIO CUCTEMY, — MOA-
YepkHyn Bappett. — Noe 6bl BBl HU Haxoaunucb, Bel Byaete
MMEeTb AOCTYM K CETU W, CNEAOBATENLHO, K Pa3BneyeHraM n
uHopMaLmny.

Network Systems

MHTEPHET-NPOBAVWOEP

® AHTUBMpYCHaA NpoBepKa e-mail
o lByXypOBHEBaA 3aWMTa OT Cnama
o KopnopatueHbie noutoebie goMeHsl

ADSL:

CxopocTtHOX goctyn B internet ;
Bcerpa ceobonHan renedoHHan
NINHWMA;

D2KOHOMMA !
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PECNYBJIIMKAHCKAA HAYHYHO-TEXHUYECKAA
BUBJIMOTEKA NPEOCTABIAET:
IANNEKTPOHUKA

Pecny6nukaHckan Hay4yHoO-TeXHu4Yeckana 6ubnmo-
Teka (PHTB) — oaMH 13 kpynHeMwWUX MHOPMaLIMOH-
HbIX LUeHTpoB Benapycw — npeanaraer cneumManuc-
TaM O3HAaKOMMTBLCAl ¢ U3AaHUAMMU U3 cBoero ¢oHAaa.

— Yy6puros, I1. I. OcHOBLI NPOMbILLSIEHHON 3MeKT-
poHMKM: YueBGHOe nocobBue Ans cTYIeHTOB He3NekT-
POTEXHUYECKMX cheLunanbHOCTEN AHEBHON MU 3a0u-
Hoi chopm obByueHusn. — Nlomensb: YupexaeHue obpa-
3oBaHun «TTY um. . O. Cyxoro», 2003. — 256 c.

B nocobun nanoxeHbl OCHOBBI NOCTPOEHUNA U PyHK-
LMOHNPOBaHUA YCTPOWCTB MHGPOPMALMOHHOW N CUNO-
BOW 3NEeKTPOHUKU: ycunutenewn, reHepaTopos, 4acToT-
HbIX PUNETPOB, CKOPOCTHBEIX (PUNETPOB; LMGPOBLIX YCT-
PONCTB — NOrNYECKNX 3NEeMEHTOB, TPUITEPOB, CYETUU-
KOB uMnynbcos, peructpos, LIAM n ALMN, mukponpo-
LLeccopoB U MUKPOMPOLECCOPHBLIX CUCTEM, NHAUKaTOP-
HbIX YCTPOWCTB; HeynpaBnseMblX U ynpaBnseMblX Bbif-
pamuTenei. MNMpreBeaeHbl OCHOBHBIE NMapameTpbl U Xa-
pakTepucTUKM yCTpOWCTB, pacCMOTPeHbl MeToAabl Npu-
6nuxeHHoro pacuyeta HekoTopbiX ycTponcTe. MNpu pac-
cMoTpeHun paboTbl YCTPONMCTB LUMPOKO MCMNONb30Ba-
Hbl BpeMeHHble AnarpaMebl.

— Xoposuu, M., Xunn, Y. UckyccTBO cXeMOTEeXHU-
km: Mep. c anrn. — Uza. 6-e. — M.: Mup, 2003. - 704 c.

KHura copepxunt ceegeHns o6 anemeHTax cCxem,
TpaH3ucTopax, onepauMoHHbIX YCUNUTENAX, akTUBHBIX
duneTpax, ICTOYHUKaX NUTaHWs, NONeBbIX TPaH3NUCTOo-
pax, NpeunsnoHHBIX cXxeMax n Manowymawen anna-
paTtype. undpoebix cxemax, npeobpasoBaTenax UH-
dopmMmayun.

— MNpsaHuwHukoB, B. A. OnexTpoHuka: NMonHbIN Kypc
nekuui. — 3-e u3a., ucnp. u gon. — CM6.: Yunteno u
yueHuk: KOPOHA npuHT, 2003. - 416 c.

Kypc nekuuii no anekTpoHWKe COOTBETCTBYET Mpo-
rpaMmam gucuunnuH «3NeKTpoHuka», «neKTpoTex-
HUK2 U OCHOBbI 3NEKTPOHUKUY», «DNEKTPOHHAA TEeXHU-
Kay, « ANeKTponuTaHne 3NeKTPOHHBIX YCTPOUCTB». Jlek-
uMn copgepxaTt TwaTtenoHo nopgobpaHHble nnnicTpa-
uuu, a TaKke cnpaeodHble Tabnuubl, AaKwme xapakre-
pucTrkn Hanbonee CoBepLUEHHBIX COBPEMEHHBIX 3nekK-
TPOHHBIX 3NEMEHTOB U YCTPOWCTB.

—Onaguuni, 0. @, MnyakuH, O. M., N'ypoe A. U. AHa-
norosas U UundpoBan 3NeKTpoHMka (NOJNHbLIN KYpC):
Yue6bHuk ana sysos. Nop pea. O. M. MmyakuHa. — M.:
MNopsayana nuHua-Tenekom, 2003. — 768 c.

PaccmaTtpupaeTcs anemeHTHas 6asa ycTpoicTB no-
NynpoBOAHUKOBON 3NEKTPOHUKW, ANOAbI, TPaH3UCTOPbI,
npubopbl ¢ 3apAaoBON CBA3bLID: NpMBeaeHa knaccudm-
Kauus, BONbT-aMnepHble U YacTOTHbIE XapakKTepucTu-

K1, OCHOBHbIE CXEMbl BKIOYEHUA U 0COOEHHOCTU npun-
MEeHEeHNA KOHKpPeTHbIX I'IpMﬁOpOB B pa3nU4HbIX pexun-
Max paﬁOTbI. ManaratoTtca npuHUUNbl NOCTPOEHUA TU-
NOBbIX aHAaNOroBblX, UMNYNbCHbLIX N Ll,l/I(prBbIX yCT-
pOﬁCTB. anBe,qubI cnocobbl MaTemMaTU4eckoro onu-
CaHnA nx paﬁOTbI, a TakKxe OCHOBbl aHanu3a u Hanpas-
NEeHHOro CuHTEe3a yCTpOﬁCTB C 3a0aHHbIMN TeXHU4ecC-
KUMU XapakKTepucTtnkamu.

— Paguomartepuanbl, paAMOKOMNOHEHTHI U 3NEKT-
poHuka: YuebHoe nocobue / K. C. lNerpo.. — CMN6.: MNMu-
Tep, 2003. - 512 c.

B kHure nanoxeHbl OCHOBbLI CTPOEHUA paguoMaTe-
puanos 1 pmusnyeckue npoLecckl, NponcxoasaLme B no-
NynpoBOAHUKOBbLIX, MPOBOAHUKOBLIX, AN3NEKTPUYECKUX
M MarHUTHeIX MaTepuanax. B yactHocTn, paccmoTpe-
Hbl KOHTaKTHble AIBNEeHNA B paguomatepuanax, nexa-
LMe B OCHOBE CO3A4aHuA NonynpoBOAHUKOBBLIX Npubo-
poB; CTPyKTYpa, (huandeckne npoLecchl, xapakrepuc-
TUKM N NapaMeTpbl NAacCUBHbLIX PaAWOKOMMNOHEHTOB,
NonynpoBOAHUKOBbLIX NPUGOPOB N MHTErpanbHBIX CXeM;
npouecchl B 3aNeKTPOHHbLIX Npubopax BakyyMHON, B TOM
yncne BbICOKOYAaCTOTHOW, 3NMEKTPOHUKU; HEKOTOpble
ceovictea npubopoB byHKLNOHANbHOW 3NeKTPOHUKM.

— AnexkTpoHUKa B Ballel kBapTupe. Jlioburensc-
Kue cxeMmbl. Y. 2/ Cocrt. A. A. XanosiH — M.: UM Paguo-
Codr, 3A0 «XKypHan «Paauo», 2003. — 208 c.

B vspanun npenctaBneHbl NoOUTENbLCKNE CXEMBI
3NEKTPOHHBIX YCTPOWCTB, YNPaBnsAKLWNX OCBELlEHNEM
KBapTUpbl, 3NeKTpoGLITOBEIMU Npubopamu n npoyee.
MHoroo6pasve noaxoaoB K peweHuto npobnem nocT-
poeHNs NpUHLUMNManbHbBIX CXeM U pa3paboTku nedyar-
HbIX NNaT U KOHCTPYKLUUIA NOMOXET Kak HaumMHalweMmy,
Tak U NOArOTOBNEHHOMY paanoniobutento paclwumpuTb
CBOM 3HaHusA. BONbLWKMHCTBO CXEM U YCTPONCTB, Onu-
CaHHbIX B KHUre, cobpaHo Ha AOCTYMHOW 3NeMeHTHOM
6a3e, uto no3sonuT 6e3 Tpyaa NOBTOPUTL €€ B YCMNOBU-
Aax pedvuuTa paguoaeTtanen.

— BaneHko, B. C., XangoruH, M. C. 9nexTtpoHuka u
MMKPOCXEeMOTeXxHUka: Yueb. nocobue. — MH.: Bectn-
pUHT, 2003. — 320 c.

PaccmoTpeHbl 3anekTpyyeckne CUrHanbl, CXeMHble
dyHKLUMN, NokasaTenyu U napaMeTpbl aHanoroBbiX 3Be-
HbeB. OnncaHbl YCTPOWUCTBO U KOHCTPYKTUBHO-TEXHOMO-
rmdeckme ocobeHHOCTM NONYNpPOBOAHUKOBBLIX aKTUBHBIX
3anemeHTOB, (hn3ndeckre NpoLecchl, onpeaensaoLme nx
XapakTepuCTUKW, NapaMeTpbl, YaCTOTHbIE CBONCTBA U 3K-
BUBaneHTHble cxeMbl. M3noxeHbl TeopeTnyeckne OCHO-
Bbl MONYNPOBOAHUKOBOW 3neMeHTHoW 6a3bl 1 aHanusa
aHanoroBbIX 3BeHbEB MUKPOCXEMOTEXHWKN B YCNOBUAX
M3MeHALLENCA TeMnepaTypbl OKpyatoLen cpefpl.
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— Boiiko, B. U. CxeMOTexXHUKA 3NEKTPOHHLIX CUCTEM.
AHanoroBbie M UMNyJfbCcHbIe ycTpoiicTBa / B. U. Boliko,
A. H.Typxui, B. A. Xyiikos u ap. — CIN6.: BHY-Metep6ypr,
2004. — 482 c. (234190 621.38 C 92).

PaccMoTpeHbl OCHOBHbIE 3NMEKTPOHHBbIE KOMMOHEH-
Thl U pacyeT aHanoroBbiX M UMNYNLCHBIX CUCTEM Ha OC-
HOBE MONYNPOBOAHUKOBLIX NPUGOPOB, UHTErpanbHbIX
onepaunoHHbIX YCUNUTENEN U HTErpanbHbIX Nornyec-
KX MUKpocxeM. OcoBGeHHOCTBI0 ABNAETCA CUCTEMHOE
M3NoXeHne aHanoroBon U MMMYNbLCHOW CXeMOTEXHU-
KM C y4eTOM coBpeMeHHbIX TpebosaHuin paspaboTum-
koB annapaTHoro MO.

— Oanunoe, U. A. O6wan 3neKkTpoTexHUKa ¢ OCHOBa-
MM 3NeKTPOoHUKK: Yueb. nocobue Ans cpea. cnel. yueb.
saBegeHuvn / U. A. Oanunos, . M.UBaHoB. - 5-e u3a,.,
ctep. — M.: Boiciu. wk., 2004. — 52 c. (234392 621.3 [] 18).

MNanoxeHbl OCHOBLI pacyeTa anekTpudecknx Lene no-
CTOSIHHOTO W MEpPEMEHHOro ToKa, AaHO ONUucaHue 3neKT-
pUYECKMX MaLLWH, 3NEKTPOHHBLIX Npubopos, 3BM u T. A.
MprBeneHbl HOBLIE MaTepuansl N0 UHTErpanbHbIM MUK-
pocxemam, MyKponpoleccopaMm u Mukpo3BM.

— EBaoxkumoB, @ E. Teoperuueckme OCHOBLI 3M1EKT-
poTexHukm: Yueb. ansa cpea- npod. o6pasosanun [/ ®. E.
EBaokumoB. — 9-e nzna., crep. — M.: Akagemusn, 2004. —
560 c. (231512 621.3 E 15).

PaccMoTpeHbl anekTpuyeckoe  MarHUTHoe nons,
3neKkTpuyeckne NUHENHbIe U HeNWHENHbIE Lenu nocTo-

AHHOIO U NepeMeHHOro TOKOB, MarHUTHble LUenun, MeTo-
Abl X pacHeTa NpUMMEHUTENbHO K NPOCTBIM 3aAdavaMm.

— O6pasuosa, O. H. CuHTes n cBOMCTBa MOHOKpUCTar-
noe, nneHok A — gGaTe2 n noBepXHOCTHO-6apbePHBLIX CTPYK-
TYp Ha ux ocHoBe: ABTOped). AMC. ... KaHA. TeXH. Hayk:
05.27.06/ O. H. O6pasuoBa; Ben. roc. yH-T uHchopMaTMkn n
paavoanekTpoHukn. — MH., 2004. — 21 c. (Bp 74478).

B paboTe onpepeneHbl onTUManbHble PEXUMbI CUHTe-
3a U BbipalUMBaHVA Ka4eCTBEHHLIX MOHOKPUCTANSIOB 1 Mnne-
Hok AgGaTe2, uccneaoBaHbl UX (GU3NKO-XMMUYECKUE, 3NeK-
Tpudeckve, onTuyeckue, TeENnoBble CBOMCTBA, a Takxe Co-
3AaHbl NOBEPXHOCTHO-BapbepHble CTPYKTYPbl Ha X OCHOBe.

— NepwmH, B. T. OcHOBLI PaaVo3NEKTPOHUKM M CXeMO-
TexHUKK: Yue6. nocobue nNo KypcoBoMy npoektupoBaHuio/B.
T. NMepwmH.—MH.: BIYWUP, 2004. - 105 c. (232710 621.37 N 27).

KpaTtko onucaHbl TpeboBaHus k obbemy n copepxa-
HUIO rpadnyeckon YacTn U pacyeTHO-NIOACHUTENBHON 3a-
NUCKM KYPCOBOTO NpoekTa no kypcy « OCHOBBI paanoanekT-
POHVKN 1 cxemoTexHuku». MNMpuBeaeHbl TeopeTuyeckue
cBeAeHNs Mo pacyeTy yCUnUTens, Kak OCHOBHOIC 3NeKTPK-
YecKoro yana npoekTa, U ero TMnoeon pacyet. Mpunoxe-
HUA copepxaTt paa AOMONHUTENbLHBLIX CBEAEHUIA MO CTaH-
hapTtam EAnHon cucTeMbl KOHCTPYKTOPCKON AOKYMEHTaLWN.

UzdaHus He npodaromces!
O3HaKoMuUmMbCS ¢ U30aHUSIMU MOXHO Nno adpecy:
2. Munck, np. Mawepoea, 7, PHTB, men. (017) 203-34-80.

oao0 “benHUK mn K”

MMnOpTHbIe U OoTeeCTBEeHHbLIe KOMMOHEeHTLI:
Paszwemul {LUP, CHO, CHIM, FPOMM, CP, OMNMN, PC u pp.)

Mukpocxemul
TpaHamcTepbl
Mopaynn
Ouonbi
TupucTopsl

Peawvctopel (MIT 0,125; 0,25; 0,5; 1; 2 B1; N3B; N3BP; CMN wu gp.) J ' -

KoHAaeHcaTopbl 3NeKTponUTYECKWE, TAHTANOBLIE N Ap. e A )
SneKTpomMexaHuveckue, TBEPOOTENbHLIE pene ' :

ApTOomMmaTryeckne Buiknoyuarenm (A, AE, AlN)
OnTo3aneKTpoHUKa

CumncTopbl 2
NMyckatenu (NMME, NMMA, NMIT)
15 000 HaumeHOBaHUN Ha cKNnage )
flo0 3axkaz MUHUMAaNbLHbLIC CPOKU MNOCIMaeoK G

MmnopTHLIe 3NeKTPOHHBIE KOMNOHEHTbI N3BRECTHLIX MUPOBLIX MPOU3BOANTENen:
BB, IR, PII, AD, TI, AMD, DALLAS, ATMEL, MOTOROLA, MAXIM, INTEL » ap.

220036, r. MuHck, BeTtoHHell npoezg, 21, k. 10. .
OTaen cobita: Ten/cake: {017) 256-74-93, 256-57-44 259-64-39. - 1E -0
OT1pen cHabxenna: (017) 286-26-70, 259-64-39. :

E-mail: belnik@infonet.by

o
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«3NEKTPOHHBIE KOMIMOHEHTbI» Ne 11

Bhiwen HOBLIN HOMEP XXypHana «3NeKTPOHHLIE KOM-
noHeHTbI» Ne 11,2004. Tema HOMepa: Aucnren, BUOEO-
KaMepbl, cBeToanoanl. lNpeacTaBnseM aHOHC HEKOTO-
pbiX MaTepnanos.

PbIHOK: cO6bITUA, 0630pPbl, NPOrHO3bI

KoHey uHHoeayusm?

Ha cTtpaHuuax Hawero xypHana HeoaHokpaTHo 06-
cy)aanacb TeMa MHBECTULNOHHOM AeaTenbHOCTU. MHO-
rme poCCUICKME KOMMNaHuUU CeTYKT Ha HeJoCTaTokK
CcpencTB, kak COGCTBEHHBIX, TaK U GIOAXKETHBIX, KOTOpbIE
MOXHO 6bino 6bl HanpaBWTL Ha NpeoaoneHne TeXHOMNo-
rnyeckoro orctaeaHus Poccun. MNpepgnaraeM no3Hako-
MUTBLCA € CUTYauMen ¢ ApYro CTOpoHbl. ABTOP CTatbu
yTBEpxkaaeT, 4to ecnm Bnactm CLUA He yBennyaTt nHBec-
™MUuM B (byHaaMeHTanbHble HayyHble UccnefoBaHus B
obnacTn aNeKTPOHHBIX TEXHONOINIA, 3TO NOCNYXUT Cepb-
€3HbIM YAapOM He TONbKO ANSA OTpacnu, HO U ANns 3Ko-
HOMUKN BCel CTpaHbl. [laHHoe 3asBneHue ewle pas noa-
TBEpkaaeT TOT (hakT, 4TO YacTHble komnaHum CLUA Becb-
Ma HEOXOTHO BKNaablBalT AeHbIN B Hay4Hble nccneno-
BaHWA, NpegnodnTas 3aHMMaTtbes paspaboTkamMm ¢ Ko-
POTKMMWU CPOKaMW OKYNaemocCTW.

Bunn Po6eptc

Pocm phiHKa 3/1eKMPOHHBLIX KOMITOHeHMOoe8 8 2004 2.
u e 6nuwxailiwell nepcrekmuee

Poccuncknin pelHOK 3NEKTPOHHBLIX KOMMOHEHTOB, MO
oLeHKaM OTeYeCTBEHHbIX 3KCMepTOoB, B NocneaHue roab
pacteTt npubnuautensHo Ha 20...30%, 4TO 3HauYuTEnb-
HO MpeBbILaeT cpegHue 3apybexHole nokasaTtenu. Mo
nporHo3am, ata TeHAeHUNA COXPaHUTCA B Hallen cTpa-
He n B Gnuxkanwme rogbl, YTO BHyLWIaeT onpeaeneHHbli
onTumMuamM, ocobeHHO ecnu CpaBHUTL CTONb MacwTas-
Hble TeMMbl pocTa ¢ NpuBeAeHHbLIMU B CTaTbe CTaTUC-
TUYECKUMWN AAHHBIMWU MUPOBOrO PblHKa MO pPasnuUuHbLIM
CeKTopamMm oTpacnu.

INepeas e Poccuu koHgepeHyus pazpabomsukoe
DSP-cucmem, opzaHuszoeaHHas Texas Instruments

Mpowepwasa 18 HoaAbpa koHdepeHuns ana paspa-
6otunkoB cuctem Ha 6ase DSP, opraHnzoBaHHas KoM-
naHven Texas Instruments, cTana ewe oagHUM NoATBEP-
XAEHUEeM pocTa 3auHTEPEeCOBaHHOCTU UHOCTPaHHbLIX
KOMMaHUM B yNpoYeHUn CBOMX NO3ULUIN Ha POCCUNCKOM
pPblHKE 3NEKTPOHHBLIX KOMMOHEHTOB.

CTABKA HA BYAOYLIEE (samemku o 1-ii pocculic-
koll esicmaeke «Cusioeasi afleKMpPOHUKa»)

B Hosbpe 2004 ropa B Mockee, B He6onbLwom, HO
OueHb YIOTHOM BbiCTaBOYHOM 3ane «MHdonpocTpaHcTBO»
npowna nepeas poccuiickas cneyManu3vpoBaHHasn Bbl-
ctaBka «Cunosas OnekTpoHukay. [laHHoe cobbiTne noa-
TBEPAMNO TOT (hakT, YTO OAHO U3 CaMbIX AMHAMUYHO pas-
BUBAIOLLMXCA N BOCTPebOBaHHbIX HAYYHO-TEXHUYECKUX Ha-
npaeneHuin, MeLLUX KonoccanbHoe 3HadeHe ana Ha-
e NpoMblLLNeHHOCTH, nony4nno sceobllee npusHaHne.

BricTaBka npoBoamnnacs npu noaaepxxke MuHucrtep-
cTBa obpa3oBaHus u Hayku Poccuiickon ®epepauyun,
®depepancHoro ooHaa pasBUTUA ANEKTPOHHOWN TEeXHU-
K1, YNpaBneHus paguoanekTPOHHOW NPOMBILLNEHHOC-
TN N cUcTeM ynpaeneHus, a Takke AO «Poccuiickas
3NEKTPOHMKa» .

AHppen KonnakoB

Bricmaeka Electronica 2004 do6aeuna ompacnu
onmumusmMa

BrictaBka «Electronica 2004», npowepwan B MioH-
xeHe B HosiGpe 2004 ropa, ctana MecToM BCTpeyuun npea-
CTaBuUTENEN MUPOBON 3NEKTPOHHOM NHAyCTpun n noba-
BUNa oTpacnu ontTuMmMama.

Ecnu He MbI, Mo KMo xe?

TariBaHbckas koMmnanus Pacific Microelectronics
Corporation (PMC) sBnseTca ogHUM M3 KpynHeMwwmnx
npon3BoAUTENEN neYaTHbX nNnat B A3nn U BXOAUT B
4YUCNo NUAEPOB 3TOrO pbiHKa. B MHTEPBLIO KOPPECNOH-
DEeHTYy XypHana «3NeKTPOHHbIE KOMMOHEHTLI» npe3u-
AeHT PMC Anb6ept JInHb pacckasbiBaeT 0 cneuyndvike
pblHKa KOHTpakTHOM c6opky B A3umn n Mmetoaax paboTol
CBOEN KOMNaHUW.

Gembird components: 0ea 200a e Poccuu

Mpowno no4Ty ABa roaa ¢ MOMeHTa OTKpbITUA B Moc-
KBE NpeAcTaBUTENbCTBA MeXAYyHAapPOAHOro XONAWHra
Gembird. O 3apayax, KOTOpble CTaBUNUCL Nepen BbIXO-
JOM Ha POCCUNCKUI PbIHOK, AOCTUIHYTHIX LIensax 1 aganb-
HeMWmnX nNnaHax pasBUTUA pacckasblBaeT rnaea npen-
ctaButensctBa Gembird B Poccun Anekceii MUBaHoB.

MoHTaX KOMNOHEHTOB

KoHTpakTHOEe Npou3BOACTBO 3nekTpoHukn B Poccun.
Bnuvu-onpoc MNpowen roa ¢ Tex Nop, kak Halwl n3aatenbCckun
nom npoeen koHdepeHUMto «KOHTpakTHOE NPOU3BOACTBO
anekTpoHukn B Poccrny. B 3K Ne9, 2003 6b1n onybnukoeaH
pa3eepHyTbIi oT4eT 06 3TOM coObITUN. BO3BpalLasck k Teme,
Mbl 322NN HECKONbKO BOMPOCOB yYaCTHUKaM KOH(bepeH-
Lum — crieLpanucTaM v pykosoauTensaM npeanpusaTuvn, npea-
nararLLMX yCnyrm KOHTpakTHoro nponseoacTtea. Kakum 6bin
MUHYBLUMIA oA ANS POCCUMICKUX MPOU3BOAUTENEN 3aNeKTPo-
HUKN? Kak M3MeHUNncs poCCUMCKUIA PLIHOK KOHTPaKTHOMo
NpON3BOACTBA, U KaKOBLI €ro NepcneKkT1BbLI?

becceuHlyoekie mexHOS1I02UU MOHMaXkHOU nalku.
Ymo Hac oxudaem?

EcTtb nn 6yaywiee y 6ecceuHuoBo TexHonorun? He
TYNUKOBasi NN 3TO BETBb Pa3BUTUA 3NEKTPOHNKN? B cTa-
Tbe, NpeanaraemMoi BalleMy BHUMaHU1Io, AaeTCs OLeHKa
cuUTyauuu, KoTopas CnoXunacb B OT€HECTBEHHON 3nekK-
TpOHHON nHAycTpun. C kakumn npobnemamu Ham
NpeacTOUT CTONKHYTLCS NpY MPOABWXEHUN B MPOU3-
BoACTBO 6eCCBMHLOBBIX TEXHONOMMIN? Hackonbko npo-
DBWXEHNE 3TUX TEXHONOrMI HeoOXOAUMO POCCUNCKOMN
3NEKTPOHHON NPOMbILWNEHHOCTU?

Apxapgun MegBeneB
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NECKMPORURE
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BecceuHyosbIe npunou u ux ceolicmea

3amMeHa TPaANMUUOHHLBIX TUNOB NpUMNOoEB Ha MaTe-
punanbl, He coaepXalwune CBUHLA, ABNAETCA HE TONbKO
BEAHWEM BpPEMEHU, HO U TpeﬁOBaHMeM MHOro4YncneH-
HbIX MeXAOYHapOAHbIX KOMMUCCUI NO 3KONOTUU.

B craTtbe pacCMOTpPEHLI CBOWCTBA pa3nU4HbIX THN-
noe 6eCCBUHLOBLIX npunoee, AaHbl peKkoMeHgauun no
UX NPUMEHEHUIO.

Mo odHol Konee
B To Bpems kak Gonbluas YacTb CnaBbl AOCTaeTCs
KOHCTPYKTOpaM MUKpoOcXeM, pa3paboTumky nevyaTHbIX
nnaTt y»xe MHOrMe rogbl UCNONbL3YIT B CBOEM NpOoun3-
BOACTBE NPUHLMNBI apPXUTEKTYPHOTO KOHCTPYUPOBAHUS,
KOTOpble TBOPLbl MUKPOCXEM NULLIL ceivac Havanu
NpUMEHATb.
lFein6 MopetTn

TexHonozus naliku OUOOHBLIM J1a3epPoM: CI1edy1o-
ujee nokosieHue 6eckoHmMakmuol naliku
C nosiBNeHNEeM MOLUHBIX AWOAHLIX Na3epoB MEHb-
e CTOMMOCTU NoKanbHaa nasepHas nalka Haxoaut
LUMPOKOE NPUMEHEHNE B NPOU3BOACTBE MUHUATIOPHBLIX
coeauHEeHUN.
Fapu lrona6epr

O6nacmu Hazpeea neYamHbIX Aam u menjioom-
eod
B cTaTbe pacCMOTpPEH psaa UHTEPECHBIX Uael, U3no-
eHHbIX B kHure Tonn Kopaubana (Tony Kordyban) «[IMo-
TOKM ropsiYero Bo3ayxa u TennooTBOA: HOBLIM B3rnaa Ha
oxnaxaeHue 3NeKTpoHHoro obGopyaoBaHUs».
Mank KOnnu

Konmponb npoyecca ynompa3seykoeoii ceap-
Ku: peuieHue npo6nem M2HO8eHHOU OUEHKU KaYye-
cmea, 0OKyMeHmMupoeaHUss U cmamucmu4ecKkozo
aHanusa

OOHUM N3 OCHOBHBLIX NPOLIECCOB NPY NPOU3BOACTBE
3NEKTPOHHBLIX NPUGOPOB (MUKPOCXEM, MHOTOKpUCTanb-
HbIX MOAYyNeW, CUNOBLIX MoAynel U AUCKPETHLIX NpuU-
6opoe) senseTca bopMUpOBaHNE INEKTPUHECKUX CBS-
3er Mexay KOHTaKTHOM NNoLwankowm Kpuctanna n To-
KONPOBOAALLUM 3NEMEHTOM NOANOXKU. B cTaTtbe kpaT-
KO onucaHa ¢usnka NpoueccoB, NPOUCXoAALLNX B MO-
MEHT YNbLTPa3ByKOBOW CBapKuW antoOMUHUEBOWN NPOBO-
nokon. PaccMmaTpuBaeTca Takke CUCTEMa KOHTpons
npouecca ceapku Bond Process Control (BPC), pas-
pabotaHHas dmpmoin F&K Delvotec (Fepmanus). BPC
NoO3BONAET OTCNEXUBATb U AOKYMEHTMpOBaTb napa-
MeTpbl CBapKy B peanbHOM BpeMeHU U ABNAETCA eAnH-
CTBEHHOI B MUpEe KOMMEpPYECKU-AOCTYNHONW CUCTEMOMN.

CoTHM yCTaHOBOK, OCHalleHHblx BPC, ycnelwHo uc-
NoNb3yKTCA NpU CBapke antoMUHUEBOM NPOBONOKOMN
«MeToAOM KnuHay. MapaMeTpbl CUCTEMbI Ha coBpe-
MEHHLIX MoAensax ofopyaoBaHNAa GbinK paclUMpeHbl U
Tenepb NO3BONAKT NPOBOAUTL CTATUCTMYECKUI aHa-
nu3 npouecca. CTaTUCTUYECKUIA aHaNW3, NPOBOAUMEI
HenocpeacTBEHHO BO BPEMS CBAPKU, — BaXXHbIA UHCT-
PYMEHT KOHTpons n 3¢ eKTUBHOIO yNnpaBneHus npo-
M3BOACTEOM.

B nepBoi 4YacTu cTaTbM paccMaTpuBaloTca npen-
NOCHLINKN CO3AaHUA U NPUHLMN AeNCTBUA CUCTEMBI, BO
BTOPOWM 4YacTu — NpuUMep NOCTAHOBKU KOHTPONSA Kaude-
CTBa U CTATUCTUHECKOrOo aHanu3a AaHHbIX, KOTopble
cuctema BPC coGupaeT onsa kaxpaolr CBapHOM TOYKM
npu paboTe yCcTaHOBKN.

dapxapn dapaccar, Ceprei Banes

Topaz-X(i)ll - uGeanbHOe coyemaHue NMPou38oou-

menbHocmu u 2ubkocmu
AstomaTthl Topaz-X(i)ll, npegHa3Ha4yeHHble AnAa yc-
TAHOBKWN NOBEPXHOCTHO MOHTUPYEMbIX nsaenun (MMN)
M nocTtaBnsemMble MMPOBBIM Nuaepom B obnactun obo-
pyaoBaHMA ANA NOBEPXHOCTHOrO MOHTaXa — Komna-
Huen Assembleon, Bxopsawern B koHUuepH Philips, o6-
napawT naeanbHbBIM COYEeTaHWEM BbLICOKON NPOU3BO-
AUTENBHOCTU N TOYHOCTU. DTU HOBEWNLUVE aBTOMATHI
CcnocobHbl yCTaHaBNMBaTb CaMyto LUMPOKYIO HOMEHKNa-
Typy KOMMNOHeHTOB, OT 4nnoe 0201 n CSP pno BGA un
QFP 6onbluvx pasmepoB ¢ ManbiM LLAroM BLIBOAOB, C
MaKcvManbHONM npoussoautensHocTbio 20 000 komn./u.
BbiCcoKylo TOYHOCTL U NOBTOPAEMOCTb YCTAHOBKN KOM-
NOHEHTOB B YCNOBUAX KPYrNOCYTOYHOro NPpOU3BOACTBA
nopnepxneaeT MHHOBaLNOHHAA CUCTEMa aBTOMaTU-

yeckon kannbpoeskn MACS.
Baaum MapwmH, AHTOH HucaH

PenmeeHoeckuli KOHMPOJL Kak cpedcmeo Ou-
asHOCMUKU U floKanu3layuu deghekmoe coepemMeH-
HBIX MeYamHbIX y3/108

B npepbiaynx nybnukauusax Mol paccMoTpeny Hau-
bonee xapakTepHble TUNbl AeheKTOB 3NEKTPOHHBLIX MO-
hynen Ha NeyaTHbIX NnaTax v npoeenn o630p coBpe-
MEHHbIX METOAOB U CPeACTB UX AWArHOCTMKM U Nnoka-
nusauuun. Bbinu paccMOTpeHbl TeopeTuyeckne OCHO-
Bbl PEHTTEHOBCKOW WMHCNEKUUW U NPUMEHEHNE METO-
DOB PEHTTEHOBCKOIO KOHTPONSA ANS UCCNefOoBaHusA Ka-
YeCcTBa U3roTOBNEHUS NeYaTHLIX NNAaT U NasiHbIX coean-
HeHVI nevaTHbIX y3noB. B aToli ctaThe OyayT paccMoT-
peHbl BONPOCH NPUMEHEHUS CPEACTB PEHTIEHOBCKOrO
KOHTpONS ANSA UCCNeAoBaHUA BHYTPEHHErO COCTOSHUSA
noNynpoBOAHUKOBLIX NpUGOPOB.

CraHucnae lNadr

KypHan «3nekTpoHuka uHgo» apnaeTcA oduumanbHbIM NpeacraButenemM B Pecny6nuke bena-
pycb Usparenbckoro gomMa «3nekTpoHuka» (. MockBa). B pegakuumm XXypHana MOXHO nNpuobpecTu unm
nognucatbcA Ha uspgaHua UL «3nekTpoHuka»: exerogHuk «KuBaa anekTpoHuka Poccum», xypHan
«ONeKTPOHHbIE KOMMOHEHTbI», XXYpHan «PEMOHT 3NeKTPOHHON TEXHUKUY.

Ten./¢pakc: +375 17 251-67-35, e-mail: electronica@nsys.by
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ABTOMATU3SUPOBAHHAA CUCTEMA 3NEKTPOHHOI'O
AOKYMEHTOOBOPOTA

N.H.Benuuko, I1.N.Kauypa, K0.H.MeTtnuukuin, B.O.YepHbnues. E-mail: office@belsoft.by

B nocnenHee BpeMa Tema aBTOMaTU3aLIMM Aernon-
pPOU3BOACTBA U CO3AaHNA aBTOMaTU3NPOBaHHOM CU-
CTeMbI 3N1IeKTPOHHOro gokyMmeHTtoo6opoTa (ACI[) kak
HMKOrAa akTyanbHa, Tak Kak OCHOBHasf 4acTb MH(op-
MaLUWOHHOr O HaKoNJIeHUs NPeAnpPUATHUA XPaHUTCA B
BUAe TeX UNU UHBIX AOKYMEHTOB.

CornacHo AaHHbIM pasnUuHbIX nccnegoBaHun, 6o-
nee 80% wHdOpMaLUNOHHBIX pecypCcoB NpeanpuaTUin
COCpPefoTONEHO MMEHHO B AOKYMEHTaX.

YnpaeneHve nNpoMbllUNEHHBIM NpeanpuaTuemM oc-
HOBLIBAETCHA TakKkKe Ha UCNONb30OBaHMM AOKYMEHTOB
(Nnpukasos, pacnopskeHuin, nnaHos, npoTtokonos). lNMo-
3ToMy O AokymeHToobopoTe cneayeT roBoputh kKak ob
OCHOBHOM WHCTPyMeHTe cUCTeEMbl ynpaBneHus npen-
npuatnem. B atom cmbicne gokymeHToo60opoT cnepy-
eT paccMaTpuMBaTb Kak AOKYMEHTanbHOE OTpaxXeHue
1 obecneyeHne ynpaBneH4YeCcknx npoueccos. [lokymeH-
TaunoHHoe obecneyeHve ynpaBneHns OXBaTblBaeT TpU
OCHOBHblEe 3a4ayy NPUMEHUTENBHO K NPOrpaMMHbIM
cuctemam aBToMaTusayum:

— BOKYMeHTUpoBaHve (co3aaHne AOKYMEHTOB, NoA-
OEPXNBAKLWWKNX U PErMCTPUPYIOLLMX YyNpaBneHYeCcKyo
DEeATENbLHOCTL, T.e. UX NOAroToBKa, odopMneHue, co-
rnacoBaHue " T.n.);

— opraHusayus gokymeHToobopoTa;

— CUCTEMaTN3aUUNA apXMBHOMC XpaHeHUs AOKYMEHTOB.

B HacToswwee BpeMs Aenonpou3BOACTBO W AOKY-
MeHTOO6OpOT CpeAHero NPOMbLILLNEHHOrO Npeanpus-
TNA XapakTepuayeTcs:

1. OTcyTCTBMEM Y PYKOBOACTBA LIENOCTHON 0GbEK-
TUBHOW KapTUHBLI COCTOSIHUA NMPOU3BOACTBA U MpoOKUC-
XOAALLEero B 0TAENbHbIX CTPYKTYPHBLIX NOApa3aeneHnsx
npeaonpuaTUS.

2. MHOXeCTBOM HeJOKYMEHTUPOBAHHbLIX N HEAOCTa-
TOYHO 060CHOBAHHbLIX 3NM30A0B YNPaBNeHUA U NPUHA-
TNA peLLUEeHNA.

3. UHdopmaunoHHON neperpyXeHHOCTLIO CoTpya-
HUKOB M 3aAepKKOW NONy4YeHWs akTyanbHbIX AaHHbIX
Ha MOMEHT NPUHATUA yNpaBNEHYECKOro peLueHus.

4. TInoxon B3avMHOW UWHHOPMUPOBAHHOCTBID O CO-
CTOSAHUM AENOBLIX NPOLIECCOB N Pa3HOrNacuaMn Mex-
Ay CTPYKTYPHLIMU noppa3feneHnsmMu, COBMECTHO Bbl-
nonnHswwmumm padory.

5. AnnTenbHOCTBIO NONYYEHUA HaKONNEHoW peTpoc-
nekTMBHOM MHdOpMaLMn, HENPUEMNEMOCTBIO CPOKOB
pa3paboTkn 1 paccblnky 4OKYMEHTOB, CIIOXHOCTBIO NO-
nyyeHNs CBeAEHUN O UX TEKYLLEM COCTOSHUMN.

6. HexxenaTenbHbIMU yTeykamn nHdopMauumn ums-
3a HeynopspovYeHHoro xpaHeHnsa 6onblinx ob6bemos
DOKYMEHTOB.

Mpun atom obpaboTka nokymeHToB TpebyeT cepbes-
HbIX MaTepuanbHbIX U TPYAOBLIX 3aTpaT:

— cyMmMapHas ctouMocTb 06paboTkn NoToka AOKYMEH-
ToB Ha npepnpusatum coctaenseT 15% oT ero npubbiny;

— obpaboTka pokyMeHTOB OTHUMaeT 60% paboue-
ro BpemeHu oUCHBIX CRY>KaLLnX;

— 3aTpaTbl Ha onnaty o6paboTkn AOKYMEHTOB CO-
ctaenswT 45% dhonpa onnatol TpyAa;

— 85% NOKYMEHTOB HUKOrAa He noTpebyloTca CHo-
Ba, 50% saensawTca gybnukatamu, a 60% yctapesLun-
MU,

Mo paHHLIM KOHCANTUHIOBBLIX KOMNaHW npu pa6o-
Te ¢ GyMaXkHbIMW AOKYMEHTaMV NPOMBILLNEHHOTO Npea-
npUATUA:

— co3paeTca B cpeoHeM 19 Konun KaXporo AoKy-
MEHTa;

— okono 15% Bcex pOKyMeHTOB 6e3BO3BpaTHO Te-
paeTcs;

— po 30% paGoyero BpemeHu COTPYAHUKOB 3aTpa-
YMBAETCA Ha UX NOUCKY;

— K03(h(PULUMEHT NOBTOPHOIO UCNONL3OBAHUA AOKY-
MEHTOB cocTaBnsieT okono 25%.

OCHOBHOI HEROCTATOK OyMaXKHOro AOKYMeHTo0G60-
poTa — 3aTpyAHUTeNnbHbIM AocTyn Kk Gonbwmm obbe-
MaM vHpopMauun, HeyaoGHbIN NOUCK HEOBXOAUMbIX
CBeAEeHUN, CNOXHOCTb PpeAakTUPOBAHNA TEKCTa nepe-
DaBaeMoro aookymeHta. bonee 70% o6uwero BpemeHu
paboTbl C JOKYMEHTaMM TPaTUTCA Ha UX NEPECLINKY,
TUPaXUPOBaHWE U NOWUCK.

Bce 3TO roBOpuT O TOM, HYTO CErOAHS CO3penu HeoO-
XOAUMbIE VHCTPYMEHTaNbHO-TEXHONOrMYyeckue npen-
nocbinku ansi nepexoaa k 6yma)XHO-3NeKTPOHHOMY, a
3aTeM K NONHOCTbID 3NEKTPOHHOMY AOKYMeHTOo0GOopo-
Ty 3a CYeT COoKpaleHUa NNOTHLIX HocUTenen NHgop-
MauMm U UCNonb3oBaHWUA OyMaXHbIX AOKYMeHTOB. B
3TOM nnaHe pa3pafoTka, BHeapeHue n apantTauus
AC3]1 B cocTaBe aBTOMaTU3UPOBAHHOIO AENONpoun3-
BOACTBA, CO30aHMUe AOKYMEeHTauMOHHOro (MeToaono-
rMYyecKoro v opraHu3aumoHHoro) obecneyeHnsa sBNS-
€TCA OCHOBHbLIM HanpaBneHUneM KOMNNEeKCHOW UHGOop-
MaTusaumm ynpaBneHYeCckonm AeATenbHOCTU Ha Npo-
MbILLUNEHHOM NpPeanpuUsaTUN.

Mo HekoTopbIM AaHHLIM B 1995 roay BCero NULbL OKoNo
10% pokymeHTOB Gbinv npeacTaeneHsl B udpoeol dop-
me. K Havany TekyLlero Beka NpPoLUeHT KOpnopaTUBHON UH-
dhopMaumn, npeacTaeneHHon B Uugposon gopme yeenu-
yuncsa po 70. 3peck peyb uaeT o HopMauun, K KOTOPOI
OTHOCATCS COOCTBEHHO AOKYMEHTHI, U UX SNEKTPOHHBbIE KO-
nuy, co3aaHHbIe B NpoLecce UX NOAroTOBKU U ABWXEHUS.

Takol OTHOCUTENBHO OLICTPLIN POCT CO3[aHWA 3NEKT-
POHHBIX COOBLUEHUI 1 UHTEHCUBHOCTU MH(POPMALIMOHHBIX
NOTOKOB CO3aaeT OObeKTUBHLIE NPEeAnoCHINkN paspaboT-
kv 1 BHeapeHusa AC3[], koTopas npeaocTaBuT Ans Nonb3o-
BaTenen cneayoLivie BO3MOXHOCTU:

— eAVHYI0 CUCTeMy Knaccudpukauum, KoaMpoBaHUS U
vaeHTUUKaUMM TUNOB 3NEKTPOHHLIX [OKYMEHTOB;

— YyHU(PVLMPOBAHHBbIE NPUHLMNLI NOPOXAEHUS HOBbIX
TUNOB AOKYMEHTOB U3 CTaHAAPTHBIX CErMEHTOB AaHHbIX, NO-
3BONSIOLMX PacLLUMPUTL X HOMEHKNATYpPY B UH(opMaLu-
OHHON cucTeme;

— Hanuume cpeacTe ANS AOKYMEHTanbHOro B3au-
MOAENCTBUA ¢ APYTMMU aHanorM4yHbIMKU CUCTEMaMU;
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— MapLpyTU3aUunio AOKYMEHTOB NPpU UX Npoxoxae-
HUN NO MHPOPMALIMOHHON CUCTEME;

— eIHYI0 CUCTEMY W poBaHNA, aBTopusaymn po-
KYMEHTOB, 3NeKTPOoHHONW undpoeon nognucu (SLM) n
neyartu.

Kpome atoro, AC3[] nmetoT winmpokume oyHKLNOHaNb-
Hbleé BO3MOXHOCTMU, NO3BONAKWLIMNE NOAAEPKUBATH
NONHbIN XN3HEHHBLIN LMKN AOKYMEHTOB, COBMECTHYIO
paboTy Hag HUMK, pasrpaHVyYeHne AoCcTyna U nNpoTo-
konupoBaHue paboTbl nonb3oBatenen, obecneuntb
3N cnyxebHbix pokymeHTOB. CTonmocTb AC3[] He-
Bennka N OKynaeTcs € yHeTOM BHEAPEHNA 1 CONPOBOXK-
heHusa, makcumym 3a 1,5-2 ropa.

MpumeHeHne AC3[] Ha NPOMLILLNEHHOM npeanpu-
ATUN NO3BONUT NONYYUTL NPSAMON 3KOHOMUYECKUIA 3-
(eKT 3a cHeT OHEBUAHLIX NPENMYLLECTB!

— nosbllweHne 3addekTBHOCTU cnyx6bl AOKYMEH-
TaunoHHoro obecneyeHnsa ynpaBneH4Yeckon aesTenb-
HOCTM 3a CHET MUHMMMN3ALUN BPEMEHHLIX U (PUHAHCO-
BbIX 3aTpaT Ha KOMMYHMKaLNIO AOKYMEHTOB U coobLe-
HUN, MEHBLUNX PACXOA0B Ha UX PaccChInky;

— yBennyeHne NponsBOANTENBHOCTU TPyAa COTpyA-
HUKOB 3a CYET COKpaLleHMA PYTUHHLIX onepauwnin ne-
pepayn AOKYMEHTOB M MX KONWI NO noapasaeneHnsaMm
npeanpuATURA, YMEHbLUEHUA HENPOU3BOAUTENbLHbLIX
TpyaosaTpaT no ux odopmneHnto (cornacosaHue, yT-
BepXaeHue, pernctpauma u T.n.);

— yCKOpeHune AenoBbIX NPOLECCOB 3a CHET NoBbILLe-
HUS ONEpPaTUBHOCTU NONYyYEHUA AOKYMEHTOB U CBepe-
HUA PYKOBOACTBOM NPeAnpUATUA U CneLnanmucTamm Ha
nx pabounx mecrax;

— obecneyeHne LeNOCTHOCTUN, AOCTOBEPHOCTU U Ha-
DEXHOCTN XpaHeHNA KOHPUAEHUNANbHLIX AOKYMEHTOB,
YMeHbLUEHWE pUCKa NOTEPU BaxXHOW MHGOpMauun 3a
cyeT KpunTorpaduyeckon 3alinTbl, BLINONHEHHON Ha
ocHoBe cpeacTts SLUIM n wndposaHus;

— BbicBOOOXAeHNe paboyero BpeMeHU NONb30Ba-
Tenen 3a cyeT OAHOKPATHOrO BBOAA UCXOAHOW UHGOp-
Mauun U MHOFOKPaTHOro, MHOFOACNEeKTHOro ee uc-
NONbL30BaHUSA;

— yMeHblUeHne ceb6ecToMMOoCTY NpoTeKarLmx Npo-
LIeCCOB 3a CHeT YaCTUYHOro COKpaLleHus TPYAOBLIX pe-
cypcoB, notpebHocTn B nonurpadgunyeckoM n Konupo-
BanbHOM o6opyaoBaHuK, yMeHblleHns o6beMa pac-
XOAHbIX MaTepuanos (6ymarv u 1.n.);

— obecneveHve MHTerpayMm ¢ Apyrummn cucteMamm
3a cyeT NOBLILEHNA NPO3PaYHOCTN yNpaBNeHUa U CBO-
6opHoro poctyna Kk MHGOPMaLMOHHBEIM pecypcam npak-
Tnyeckn 3 nwboi TeppuTopNanbHO YAaneHHOW TOUKM;

B HacToslee BpeMA LUMPOKOE pacnpocTpaHeHue
HaxoAAT cneynann3npoBaHHbIe CUCTEMBl 3NEKTPOHHO-
ro AokymeHToo60poTa, BbINONHEHHbIE Ha nnaTtdopme
Electronic Document Management System (EDMS), ko-
TOpble NO3BONSAT CNPABUTLCA CO CTPEMUTENBLHO pac-
TywuMm o6bemom AokymeHTOB. OCHOBHOW byHKUMEN
3TUX CUCTEM ABNAETCA OpraHu3auna ABMKEHUA 3NeKT-
POHHBIX NOKYMEHTOB MeXAY CTPYKTYPHLIMU noapasne-
neHnaAMN NpeanpuATUA U BHELLUHEN cCpefon, B COOT-
BETCTBUU C MPUHATBIMU cCXeMaMn OGU3HeCc-NpoLeccoB.

CoBpemeHHble EDM-cuctembl 3NeKTPOHHOIO AOKY-
MeHToO60pOTa XapakTepuayTca:

— UCNONb30OBaHUEM pPa3HOOGpa3HbIX KNUEHTCKUX
MECT 1 TPaHCNOPTHBIX cpen (3nekTpoHHaA nouta, Web-
vHTepdencobl, KNNeHTCKe Moaynu n ap.);

— BbLICOKMM YPOBHEM CTPYKTYpM3auun npu xpaHe-
HUM OOKYMEHTOB C yYeTOM Aenonpou3BOACTBEHHbLIX
CBRA3eN Mexay HUMU;

— MOLLIHOM Npoueaypoi paboTel C pa3nUyYHbLIMU BEP-
CUSIMU AOKYMEHTOB;

— BbICOKMM YPOBHEM 3aLUTbl LENOCTHOCTU U Noa-
NNHHOCTU 3NEKTPOHHbLIX AOKYMEHTOB;

— HeoOXxoAUMBbIM YpOBHEM (hU3nNYeckon n Npo-
rpaMMHON 3aLUNLLEHHOCTU LEHHbLIX AOKYMEHTOB;

— KeCTKOW pernaMeHTauuen AocTyna K 3neKTPOH-
HbIM OOKYMEHTaM U (hyHKLUMSM CUCTEMBI;

— BbLICOKOW CTENEeHbI0 UHTerpauvn ¢ NpuknaaHbiM
nporpaMmMmHbiM oGecne4YyeHneMm U BHELWHUMU MNpPO-
rpaMMHbIMU CpeACTBaMM UM CNeynanu3vpoBaHHbLIM
ofopynoBaHuem;

— BO3MOXHOCTbIO ynpaBneHna GusHec-npouecca-
MU C NOMOLUbLKD MapLIPYTU3aUUn ABMKEHUSA AOKYMEH-
TOB;

— UCNONb30BaHNEM Pa3HOOGPa3HBIX CNOXHO-CTPYK-
TYPUPOBAHHLIX NANOK U BMECTUTENBHBIX apXMBHBLIX Xpa-
HUNULY,.

OteuvectBeHHble EDM-cncTeMbl OpUeHTUPYIOTCA Ha
peanusaunio TpaauLMOHHBIX (PYHKUUNA CO3naHnAa pe-
rNCTPAUMOHHDBIX KapToYeK AOKYMEHTOB U KOHTPONA 3a
VX UCMONHEHVEM, paboTbl C BEPCUSIMU KaXKAOro AOKY-
MEHTa U ero Nouck No pasHOOGpa3HbIM PEKBU3UTAM,
COCTaBNEHUSA NeYaTHbIX OTYETOB U NOAAEPXKKN apXuBa
DOKYMEHTOB.

Cepeuc ynpaeneHns ABUxeHeM [OKyMeEHTOR obec-
neynBaeTCA ero MapLipyTnsaumen, ocyLlecTBNALWen
ABTOMATU3NPOBAHHYIO UHOPMALNOHHYIO NOAAEPKKY
XXU3HEHHOrO LMKNa KaxXxAaoro AOKYyMeHTa B pamKax
AC3/[1, B COOTBETCTBMU C ONpPeAEneHHbIMU CXEMaMM.
MocnepHue copepxxaT onucaHve GM3Hec-npouecca,
1CcNonb3yeMblX B HEM PeCcypCcoOB 1 anropuTMOB €ro Bbl-
NONHEHNA.

MapLupyTnsauma ABUXEeHUA 3NeKTPOHHbIX AOKYMEHTOB,
Kak NpaBuno, peannayeTcsa ¢ NOMOLLUbLK TEXHONOrun
Workflow, koTopas Ha CerogHsLLUHWIA AeHb ABNSETCA Hau-
fonee nepcneKkTMBHOM cUCTEMON ynpaBrneHvs GusHec-npo-
ueccamn npeanpuatua. Nockonbky AOKYMEHT ABNSAeTCA
DBWKYLLEN CUNOM GM3HEC-NPOLIECCOB, CYLLECTBEHHAN YaCTb
nporpamMmMHbIX npoayktoB B cucteme Workflow opueHTm-
poBaHa Ha ynpaBneHue 3NEKTPOHHBIM AOKYyMeHTOOO0pO-
ToM. BHeppenvne Workflow-cuctembl Hanbonee uenecoot-
Pa3HO Ha NpeanpUATUN C YNOPSAACHEHHON OpraHn3aunoH-
HOW CTPYKTYpOW, ycTosiBluMMUCS Ou3Hec-npoueccamu,
chopMUpPOBaHHBIMY MH(POPMALMOHHBIMU NOTOKAMU U OT-
paboTaHHOM CXeMOI 3NEKTPOHHOIO AOKYyMEHTooGopoTa.

OTtnuunTtensHasn ocobeHHocTb Workflow-cuctem 3aknio-
yaeTcs B o6bearHeHUM 1 MHTerpaumm Takmx nHgopmaum-
OHHBIX TEXHONOIWI Kak MoaenvpoBaHue GuaHec-npouec-
cog, rpynnoeot patotsl, CASE, ynpaeneHue npoektamm un
ap. B cucteme ynpaenenns Workflow MoxHO BblgennTH
chnepyoue NOACUCTEMbI:

— npoektTuposanusa Workflow-mopenen 6nsHec-
npoueccoB, BknyawLwas (popManM3oBaHHOE UX ONU-
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CaHve, anropyTMbl BBINONHEHUNA KaXAOro 3Tana pas-
pabGoTKN C y4eTOM CBA3el MexXay HUMU;

— ynpaenenus pabotor Workflow-npoueccos, obec-
neuynBawLas rmbkyo CBA3b KOMNbITEPU3UPOBAHHOMN
Moaenn 61M3Hec-NpoLecca C ero peanbHbLIM NpeacTaB-
NeHnemM;

— WHTerpauum annapaTHO-NPOrpaMMHbIX U Tene-
KOMMYHUVKALMNOHHEIX CPEACTB (3NEKTPOHHas MouTa,
EDMS wm pp.), ncnonbsyemeix B 6usHec-npovecce.

Bonblune nepcnekTuBbl UMeET oTedecTBeHHass ACO[]
«Jenoy», koTopas obecneunBaeT NONHOLEHHBI ByMax-
HO-3NEKTPOHHBIA AOKYMEHTOO00POT U OQHOBPEMEHHO
no3gonseT aBToOMaTM3npoBaTb paboty ¢ GymakHbIMU
DOKYMeHTaMU. OTO KOMMNEKCHOE pelleHve faeT BO3-
MOHOCTb aBTOMaTU3UPOBAaTb BCE acCNeEKTbl JOKYMEH-
TaunoHHoro ofecneyeHns ynpaBneH4YeckoW AesiTenb-
HOCTV COBPEMEHHBIX NPOMbBILUNEHHBIX NpeanpuaTU.

AC3[ «[deno» npepctaenseT cobon NpUKNagHyo
cucteMy, (PYHKUMOHUPYIOLWYIO B cpefe «KNUeHT-cep-
Bep». TpeboBaHUsA Kk cepBepHOM YacTu CUCTEMBLI Onpe-
penstoTca BoibpaHHon nnatdopmor (Windows, Unix,
Novell Netware), napameTpaMmu cUCTEMbI YNpaBNeHUs
6a3oi paHHbIX (MS SOL Server, Oracle), konu4ecTBoM
nonb3oBaTtenein, o6beMoM AOKyMeHTooGOpOoTa npea-
npuaTUSN.

B coctaB AC3[] «eno» BXoAAT AONONHUTENbHLIE
KOMMOHEHTHI:

—noacucTemMa «ApXMBHOE Aeno» GYHKUMOHVPYET TOMb-
KO B MHOrononb3oBaTensckol Bepcun n obecneyneaet
nepexon apxveHoi cnyx6bl npegnpusatus k 6e3bymax-
HbIM TEXHONOMMSAM PaboThl C aPXMBHLIMU AOKYMEHTaMU;

— noacuctema «loTOYHOE CKaHMpoOBaHWE» ABTO-
MaTU3NpyeT Npouecc NPUKPENNEeHNs 3NEKTPOHHbIX 06-
pPa30B OTCKAHUPOBAHHBLIX AOKYMEHTOB K UX perucrpa-
LMOHHLIM KapTO4YKaM;

— noacuctema «feno Web» ocyllectenaeT nouck,
npeacTaeneHne uHgopMauumn No AoKkymeHTaMm u obec-
ne4ynBaeT BLINONHEHME UX cneynanbHbiX OYHKUWIA, 3a-
perucTpuypoBaHHbix B AC3/1 nocpeacTteom obpalyeHus
k 6a3aM faHHBIX cuCcTeMbI Yepe3 ceThb Internet/Intranet;

v

PeciyGanxa beapycs, 220007
r.Munck, yn.Mockoscxan 18
Ter. (D17) 222-77-77,

thaxc {017) 222-80-58

e-mail: office@belsoft.by
http:/fwww.belsoft.by

— nogcuctema (onuua) «3UM n wudpposaHney»
obecneyvBaeT 3aLUTY AaHHBIX cOOoOLLeHuI 1 ¢dhalino.,
NPUKPENNEHHBIX K perncTtpauynoHHOn KapTouyke
http://eos.ru/eos/21946

— noacucteMa Kpyntorpaguyeckon 3amTbl HGOpP-
Mauum, ncnonbaymlwan cpeactea SUM n wudpporanns
BLINONHAET (PYHKLUMM NO perncrpaunn nonb3oBaTenen,
Hagensembix npasamu 3LIM n wudposanns, Belaaumn M
3aKpbITLIX KNIOYen N CepTUPUKATOB OTKPLITLIX KNoYen, a
Takke ANA NpoBeAeHUs pernaMmeHTHbIX pabot. Mpume-
HeHne 3ToW noacucTeMbl obecneunBaeT LENOCTHOCTb
3NEKTPOHHBIX AOKYMEHTOB, NPOBEPKY UX aBTOPOB, HOpU-
ANYECKYI0 3HAYMMOCTb U KOHUAEHUNANBHOCTD.

Cuctema «3OnekTpoHHas bubnuoTteka» sBnsertca
cneynanu3npoBaHHBIM XpaHUNULLEM AOKYMEHTOB. 3TO
CaMOCTOATENbHBIM NPOrpamMMHLIN NPOAYKT, NpeaHas-
HaYeHHLIN ANA UCNonb3oBaHWsA B ceTn UHTepHeT (UT-
paHeT) ¢ noMowblo obo3peBaTtens Internet Explorer.
Cuctema «3nekTpoHHas Oubnuoteka» npefHa3Haye-
Ha AnA opraHn3auum XpaHeHus Npou3BONbLHOrO KONu-
YecTBa 3NEKTPOHHLIX AOKYMEHTOB B OAHOM WNU He-
CKONMbKUX KaTanorax, ANA Kaxaoro U3 KoTopbiX ycTa-
HaBNUBAKOTCA OTAENbHLIE NpaBa AOCTYNa Nonb3oBa-
Tenen. B kaxaom v3 KaTanoro MOXHoO NPOBOAUTH
nouck Tpebyembix AOKYMEHTOB, KaKk NO KOHTEKCTY ero
COAEPKMMOro, Tak U NO pekBu3nTam ero popMmynsap-
HOro OnNUcaHuA U, B TOM 4Yucne, NO NPOU3BONBLHO CO-
3paBaeMblM TeMaTudeckum pybpukatopam. Hanpen-
Hble AOKYMEHTHl MOXHO NPOCMaTpUBaTb, BHIFPYXaTb
Ha nokanbHbI KOMNbLIOTEP ANS nocnepytowen pabo-
Tbl ¢ HUMU. CyluecTByeT BO3MOXHOCTb XpaHeHns (aii-
NoB AOKYMEHTOB NPOU3BONBLHOro hopmaTa (TEKCTOBBIX
OOKYMEHTOB, PUCYHKOB, nporpaMm n niobon apyron
MHdopMaLuK, BKNKOYASA ayano U BU3yanbHYH0).

PaspaboTka n wnpokoe BHegpeHue B NpPakTUKy aB-
TOMaTU3npoBaHHoOro aenonpomnssoactea AC3/1 nosso-
NUT NPOMBLILLNEHHBIM NPEANPUATUAM NONYYNUTL 3HAYU-
TENbHBLIN TEXHUKO-3KOHOMMYeCcknn 3ap@PeKkT N NOBLI-
CUTL NPON3BOAUTENBHOCTL TPYyAa pyKoBoAUTENEN Npu
NPUHATUN YNPaBNEHYECKNX peLleHnii.
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UCNONb30BAHME BCTPOEHHbIX ONEPALIMOHHBIX CUCTEM B
COBPEMEHHOU USMEPUTEJIbHOU TEXHUKE

Takue hakTopbl, KaKk NOCTOAHHOE BO3pacTaHne CroX-
HOCTH U pa3HOO6pa3una N3sMepUTeNbHbIX 3agay, Tpebo-
BaHWI NO TOYHOCTU U BbICTPOAEINCTBUIO U3MEPEHNN, UH-
(hopMaTMBHOCTU UX Pe3ySILTaToOB, yBeNMieHue Npuerne-
KaTeNbHOCTU LU(pPOBLIX METOAOB U3MEPEHUN, pa3Bu-
THe U yaelleBfieHue MUKPONpPOLIECCOPHOM TEXHUKU, NPU-
Benu K TOMY, 4TO CEerofHs NPakTU4ecku noboin usmepm-
TenbHbIN NPU6op BKNOYaET B ceba npoleccop.

C pasBUTUEM U YCNOXHEHWEM BCTPOEHHLIX CUCTEM
Bce Gonbluee 3HayeHVe npuobpeTaloT onepauVoOHHbIE
cuctembl U cpeacTea pa3paboTkm nporpaMmHOro
ofbecnevyeHna OnNs HUX.

B HacTosLIEN CTaTbe pacCMOTPEHbl OCHOBHLIE Xa-
pPaKTepUCTUKN TpeX ONepaLUOHHBLIX CUCTEM, NONYy4YUB-
wnx cerogHs Hanbonbluee pacnpocTpaHeHue BO
BCTPOEHHBIX CUCTEMaX, U NpuBeAeHbl KpaTkue cpaB-
HUTENbHBIE OLEeHKWM AOCTOMHCTB U HELOCTATKOB WX UC-
NONb30OBaHUA B U3MEPUTENBHON TEXHUKE.

BcTpoeHHble onepaunoHHbie cuctemol (BOC)

QNX — koOMMepyeckas onepaUuoHHas cucTemMa pe-
anbHoro BpemMeHu, paspabotaHHasa komnaHuenn QNX
Software Systems Inc. OcHoBHbLIE obnacTu npumeHe-
HUA — TeNeKOMMYHUKauun, aBToMoOMNbHasA 3nekTpo-
HUKa, MEOULMHCKAA TEeXHUKa, TO eCTb NPUNOXeHUs,
TpebyoLlme HaaexXHOCTb, NPOU3BOANTENBHOCTL, hyH-
KLUMOHAaNbHOCTE U MaclTabupyemMocTb.

Linux — cTaHoBUTCA BCe Gonee NonynsipHONM B KadecTBe
BCTPOEHHOM ONepaLMOHHON CUCTEMBI LLUIMPOKOTO CnekTpa yc-
TPOVICTB OT CEeTEBbLIX MapLUPY TU3aTOPOB A0 aBTOMOOUIBLHONM U
6bITOBOI 2NEeKTPOoHVKW. Ucnonb3ys MoAyNbHOCTL CUCTEMBI,
MOXHO Nerko yMeHbLUMTL annapaTtHble TpeGoBaHus nyTem
KOHUrypypoBaHUA MUHUMANbHOMO aapa cuctTembl nocne
yaaneHnsi HeHyXHbIX yTUuT. OCHOBHOE AOCTOMHCTBO Linux
3aKNIOYaETCA B TOM, YTO 3TO MONHOLEHHAA onepauuoHHas
crcTemMa, ¢ NOAAEPKKOM CeTeBbIX (DYHKLMIA, YTO CO Bpeme-
HeM cTaHoBUTCA BCe Gonee akTyanbHbIM. ICxoaHble TeKCThl
Linux AOCTYNHBI BCeM, NepeHOCATCH Ha Nobyto apXuTekTypy.
Cuctema oTnM4aeTcA BbICOKOW CTabUNbHOCTBIO U yCTOMYK-
BOCThI0. BakHoe aocTonHeTBO Linux — oTcyTCTBME HeobXxoan-
MOCTW OnnaqvBaTh NULEH3NIO.

Windows CE — npenctaeneHa B CoCTaBe NpOOyKTOB
Handheld PC ¢ 1996 roaa. BHayane vncxoaHble koabl cucTe-
Mbl ObINM 3aKPBITLIMK 1 CUCTEMA MOCTaBNANach B CKOMNW-
NMpOoBaHHOM BUAE, YTO CUNLHO OFPpaHUNMBAnNo ee NpYMeHe-
Hue. Moaxe Microsoft eeinyctuna Windows CE OEM Adaptation
Kit n cutyaums ¢ KoHMIryprpyeMocTbio U IMOKOCTBIO CUCTe-
Mbl ucnpaesvnack. OcHoBHble NpeymyLlecTsa Windows CE —
OTHOCUTENBHO MonHas nopaepxka Win32 API, ynpollueHHoe
CO3faHne HOBbIX ApaiBepoB, pasBUTOE yrpaBneHe NUTaHu-
eM, Hannune pasBUTBIX CPeACTB pa3paboTku.

AnnapatHble Tpe6oBaHusa kK BOC
HauGonee nonynspHble nnatgopmMbl ANA BCTPOEH-
HbIX cuctem — x86, MIPS, PowerPC, Hitachi SH, ARM
npoueccophbl.

O.A. Pomawko, WM. Cteuko, MN.B. ®ponos, r. MuHck

QNX paboTtaeT Ha npoLeccopax cemeincTea x86. Cy-
LeCTBYIOT peanusauuv v Ana Apyrmx NpoLeccopoB, HO
GonbLUIOro pacnpoCTpaHeHNst OHU He NONy4YUnu.

Windows CE cnocobHa paGotatb Ha nobom npo-
Leccope C HenpepbiBHON 32-X paspaaHoOn appecaum-
el NnaMATU, YCTPONCTBOM ynpaBneHus namMsatTu, noa-
DepXUBaKLLEM OBA YPOBHA 3alUUTbl U BUPTYanbHYHO
namaTb. Kpome TOro, npoueccop gomkeH paboTtatb C
npsiMbIM nopsakom GanToB.

B oTnuumne oT ocTanbHbIX cUCTEM, Linux MOXeT pa-
6otaTb npakTuyeckn Ha nObIX nnatdopmax. Pap
dbrpm paxe npepnarakdT yCnyrv No nepeHocy (noptm-
poBaHMiO) Linux Ha KOHKPETHYH BLIYUCIIUTENbLHYK CU-
cTemy.

BaxHbii napameTp npu Beibope BOC — tpefoBa-
HUA Kk o6bemy namaTu. Cpean paccmaTpuBaeMblX CU-
cTeM MeHblue Bcex TpebyeT namatu QNX — ee agpo
3aHumaeT Bcero 12 Kbarnt. OpgHako cnepyeT ydecTb, UTO
vMeeTCs BBUAY NULIb MUKPOSIAPO, KOTOpPOE paccMart-
pvBaeT BCe ApaliBepa n hainoBble cUCTeMbl Kak 00 bIu-
Hble NpoLecchl, KOHEeYHbIE Xe NOTPeGHOCTU CUCTEMBI
MOryT Oka3aTbCs HamHoro 6onbwe. MuHuManbHas
koHdpurypauua Windows CE ¢ YacTU4HOI ceTeBON NoA-
nepxkon 3aHnmMaeT 350 KGanT. Linux B MMHMManNbHOM
koH(Urypaumm 3aHumaet okono 250 KéanT.

Apxutextypsi BOC

Windows CE umMmeeT vepapxudeckylo CTpykTypy. B
OCHOBaHUMN HaxopAaTca apansepbl yctponcte n OAL
(OEM abstraction layer), koTopble obecneumnsarTca
paspaboTunkamy BCTPOEHHbIX cucteMm. Hapg HUMK Ha-
xopnTtea cnoi GWES (Graphics, Windowing and Events
Subsystem), anpo v cTek ceTeBbIX NPOTOKONOB. 3TN
moaynu obecneunBaeT Microsoft. Hap ceTeBbiMu npo-
Tokonamu peanusosaH Remote API. B agpe peanuso-
BaHa ¢parinoBas cucrema u cuctema ynpasneHus 6a-
3aMu paHHbIX. Monb3oBaTenbckne nporpaMmMel UCNON-
HAKTCA B COBCTBEHHOM BUPTYyanbHOM agpecHOM npo-
CTPaHCTBE 1 B3aMMOAENCTBYIOT C CUCTEMOW nocpen-
CTBOM CUCTEMHbIX BbI30BOB.

Appo Linux moxeT copepxatb B cebe harinoebie
cuUCTEMBI, ApanBepbl YCTPOWUCTB, CeTEBLIE NPOTOKONHI,
HO Npu Heo6XoAMMOCTU X MOXHO odbopMUTBL B BUAE
noarpyxaemblx Mmogynemn, 4To pe3ko yeenuumeaet rmb-
KoCcTb cuctemel. Mogynu, no mepe HagobHocTU, MOTYT
6bITb 3arpyxeHbl UnNu yaaneHsl 13 namatn 6e3 octa-
HOBKW BblYMCNUTENBLHOrO npouecca. OCHOBHaAs 4acTb
Aapa cocToUT U3 NATK NOACUCTEM: CUCTeMa ynpasne-
HYA 3agadyamm, MeHemKep naMaTn, BUpTyanbHas dain-
noBas cuctema, ceTeBon UHTepdenc n cucTemMa Mex-
NpoLECCOBOro B3aMMOAENCTBUSA.

OTnnuntenbHasa ocobeHHocTb QNX — Hannune Muk-
posapa, Ha KOTOpOe BO3NOXEHO TONbKO ynpaBneHue
3apayamMu, MexnpoueccoBoe B3aumopencteve, obpa-
60Tka npepbiBaHWUI N HU3KOYPOBHEBLIE ceTeBble hyH-
kumn. CructeMHble npouecchl U gpariBepbl 06Cnyxu-
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BaKTCA AQpOM aHanorM4HoO NONbL3OBATENbLCKUM. Ectb
BO3MOXHOCTb 3anyCckKaTb TONbKO HeoGxoaumMble CUC-
TEMHbIE€ NOTOKU, YTO NO3BONAeT S(Zb(beKTMBHO MUHUMN-
3NpoBaTb CUCTEMHbLIE TpeﬁOBaHMﬂ.

YnpaBneHue npoLeccamm

Hanbonee coeeplueHHOe ynpaBneHue npouecca-
Mn obecneymBaeT QNX, NOCKONbKY 3Ta onepauunoH-
HasA cuctema peanbHoro BpemeHu (obecneumeaert ra-
paHTUPOBaHHOE MPOLECCOpPHOEe BpeMA ANA npouecca
M OTHOCUTENBbHO TOYHBLIE MPOrpaMMHbIE 3aAEPKKK).
Co6cTBeHHO ynpaBneHue npoueccaMm B MUKPOAAPO
He BXOAWUT, 3TUM 3aHUMaeTCca OTAeNbHbIN npouecc.
Mukposppo 3aHumaeTca pacnpepeneHneM npouec-
COPHOro BpeMeHW.

Windows CE penut BCe 3aaaqun npoueccopa Ha npo-
uecch v notoku. Mpouecc paboTaeT B 0TAENBEHOM BUP-
TyanbHOM afpeCcHOM MPOCTPaHCTBE, a NOTOKU MOryT
paspgenaTb obllee agpecHoe NPOCTPAHCTBO C NpoLec-
com. ina npouecca moxeT ObiTb 3aA4aH NPUOPUTET Bbl-
nonHeHus. MNpunoxeHna peanbHOro BpeMeHW MOryT
paboTaTb, UCNONb3ysA MexXaHW3M NpepbiBaHUNA.

B otnnumne ot Windows, Linux wmeeT nopnepky
NOTOKOB B CaMOM sifpe, T. €. pacCMaTpuBaeT NOTOK, a
He npouecc, Kak Hekuin oO6bekT B CBOUX BHYTPEHHUX
CTPYKTYpax AaHHbIX. CyllecTByeT Tpy BUAa NOTOKOB OT-
HOCUTENbHO BONPOCA NNaHUPOBAaHUA 3a4a4: HeBbITEC-
HAeMble NOTokU peanbHoro Bpemenn FIFO, yuknuuec-
KN BblTECHAEMbIE NOTOKN peanbHOro BpeMEeHU U NoTo-
KW HU3KOro npuoputeTa, paboTalLme B pexume pas-
AeneHusa BpemeHu. Linux He umeeT B NONHOM CMbICne
BLITECHALNI anfOpUTM NNaHUPOBaHUA 3a4ad, YTo
HeraTMBHO NPOSABNSAETCA B COCTaBe BCTPOEHHOMW CUC-
TEeMbl, T. K. BpEMSA OTKNUKa Ha BHELLHNE coObITUA 3aBu-
cuT ot obLueli 3arpys3km cuctembl. TeM He MeHee, Cy-
wecteyeT npoekT RTLinux, npusBaHHbLIN pewntb 3Ty
npobnemy. 310 moaudukauna agpa Linux, koTopas
paccMmaTpuBaeT AApO Kak AONONHUTENbHBLIN Npouecc
B CUCTEME.

MexnpoueccoBoe Bzanmopencteue (MB)

QNX pna ceA3W Mexay npoueccaMm ncnonb3yet ag-
dekTMBHBIN MexaHu3m cooblyennii. Bce cnuctemHble 3a-
[ayn NCNoNb3ylT €ro, YTO BbI3LIBAET COMHEHUS B Npo-
M3BOAUTENLHOCTU cuUcTeMbl. [lencTBUTENbHO, ropasao
npotle cucteMHble 3agaym o6beauHNTL C AAPOM U U3-
f6exaTb NoTepb BpeMeHU Npu B3auMOAENCTBUM Apaii-
Bepa u apgpa. Ho B QNX ata npobnema peluaetca nps-
MOV nepepaven ynpaeBneHus OT npepbiBaHui n ObiCT-
POl NepecbiNkon AaHHBLIX MeXAy npoueccamm.

Windows CE ucnonb3yeT nepepady coobLueHun mn
pasneneHve NaMATH MexAy npoLeccopaMu, YHTO OYEHb
3(h(peKTMBHO NoOMoraeT Npu Co3naHnn CUCTEMBbI pearnb-
HOroO BPEMEHM.

Linux npeactaBnseT BO3MOXHOCTL pa3fgenaTb pe-
cypchl, a Takxe BolbupaTtb N3 MHoXecTBa cnocobos MB:

1. Curnanbl — cTapenwmii cnoco6 MB B Unix cucte-
max. MNpepcraensaT co6om acCMHXPOHHOE coobLleHme.

2. Ouepepb OXMAaaHWs — NO3BONAET NpPoLUECcCy «yc-
HYTb» A0 OKOHYaHWA HEKOTOPOW onepauumu.

3. BnoknpoeaHue ¢ainoe — noseonsiet 3abnoku-

poBaThb haiin unu ero YacTb ANS 3anucy ApyrumMmu nNpo-
yeccamu.

4. KaHanbl 1 UMEHOBaHHLIE KaHanbl — AByHanpae-
NEHHOE CoeauHEHWE Mexay npoueccamu. MMeHoBaH-
Hble KaHanbl NPUCYTCTBYIOT B CUCTEME Kak chaiin.

5. System V IPC - cemadpopbl, ovuepenun coobuye-
HUI, pa3gensemMas NamMsaThb.

6. CokeTtbl Unix.

YnpaBneHue naMATbIO

CoBpeMeHHble onepauVoHHbIe CUCTEMbl UCMNONb-
3YIOT BUPTYanNbHYO NaMATbL CO CTPAHUYHON opraHusa-
yuen. CTpaHiua — 3T0O MMHMManbHasa eauHULa nams-
TW, ANA KOTOPOW MOXHO onpeaenuTb Npasa AocTyna n
ee pumsnyeckoe pacnonoxenne. KoHuenuua BupTyans-
HOM NaMATUN TECHO CBA3aHa C MyNbTU3aAayHOCTbIO, NO-
CKONbKY KaXAblii Npolecc UCNONHAETCA B OTAENbHOM
BUPTYanbLHOM afpeCHOM NPOCTPaHCTBE.

B cnyyae, korga Bce 3aaayun BLINONHAKOTCA B OAHOM
aApecHOM NpocTpaHcTBe, ownbka B OAHON 3adaqye Mo-
XKEeT NPUBECTU K NOBPEXAEHUIO CTPYKTYP AaHHBLIX Unn
KoAa Apyrux 3afad, YTo CUNbLHO YMEHbLUAET YCTOWYU-
BOCTb W HAAEXHOCTb cuctembl. C Apyroi CTOpPOHbI, an-
napaTHas peanusauus Takux cuctem nonydaetcs 6o-
nee pelieBon.

B otnuuve ot 06blYHBIX BHIYUCIUTENBHBLIX CUCTEM
BCTpOeHHble Yalle paboTtatoT 6e3 BUpTyanbHON nams-
™. [Ina Taknx cnydyaes cywlecTByeT Moaudukauma
uClinux (Linux AnNs MUKPOKOHTPONNEpPOB), KOTopasa He
TpebyeT noppepXkn BUPTyanbHOW NamaTu, U copep-
XUT elle Lenblil psaa orpaHuyeHni.

Windows CE no BO3MOXHOCTSIM ynpaBneHus na-
MATLIO 3aHUMAET NPOMEXYTOYHOE NONOXEHUE MexX-
ay Linux u uClinux, HanpumMep, He NoOAAEePXKUBAET OTO-
6paxeHve darina B BUpPTyanbHyl0 NaMaTb U T.0.

CeTeBble hyHKLUMN

CeteBble dhyHkUMM umMetoT Honbluoe 3HadeHne Ans
BCTPOEHHbIX CUCTEM, Hanpumep AnA CBA3W C KOMMbIoTe-
pamMu, BHELHVMW YCTPOWCTBaMWN UNU ANA HACTPOWKM,
MopaepHusauymu. MouTn kaxaan BCTPOEHHas onepauyoH-
Has cycTema MMeeT B CBOEM COCTaBe CeTeBOM uHTepdelic.

Kak yxe 3ameyanocb Bbile, B QNX MUHMManbHas
nopaepKa cetTu cpasy BCTPOEHa B MUKPOSAPO.

Windows CE nopaepxveaeT npotokonsl IP, PPP, no-
3BONSAOLLME YCTPOWCTBY COEAMHATLCA NO NocneaoBaTenb-
HOMY nopTy unu moaemy. Mmeetca nopaepxka IRDA ana
CBA3N NO MHGPaKpacHOMY KaHany CO CKOPOCTbIO A0
115200 60a. Bonee BLHICOKOYPOBHEBbBIE CETEBLIE CEPBU-
col nogaepxusatoT FTP, HTTP, a Takke Remote Access
Server.

Linux obnapaeT caMbiMW COBEPLUEHHBIMW U NONHBIMU
ceTeBbiMK cepBucamu. Mpyu 3ToM, ecnn ANA KOHKPETHOTO
npumeHeHus He TpebyeTca NonHasi NOAAEPXKKa, CyLLECTBY-
€T OrPOMHOE KONUYECTBO YNPOLLEHHBLIX peLUeHUA.

OcHoBHble kpuTepum BoiGopa BOC
Buibop onepaunoHHON cucteMbl ANSA HOBOW pas-
paboTkn TpebyeT HaxoxaeHWs KOMNpoMmucca mexay
TpeboBaHMAMM MUHMUMM3ALUMW annapaTHbIX 3aTpaT u
obecneyeHna mMakcuManbHOM (PYHKUMOHANbLHOCTU
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Puc. 1. CTpykTypHas cxeMa U3meputenbHoro npuGopa Ha npuMepe
LuyMOMepa-cnekTpoaHanuaaTtopa noa ynpaeneHnem OC Linux Ha 6a3e ARM-npoueccopa

______________________________________ cbl USB n RS-232, npeo6-
Touch asoBaTenb HanpsaXeHumn,
NAND- Herrepidetic c q?uc\ Knanuar AllN P ‘,p
Flash [  [HC YCTPOHCTROM ereen ypa 3apafHoe yeTponcTeo Ans
39Mb yun’amlc‘mm u akkymynstopos n ALM ,qn?
OTORPRKEHHI USB RS 232 HKKH KOHTPONA HanpsXeHumn
S Card J - 3205240 ~
S — <R N3MepUTENbHOW CUCTEMBDI.
- — uamMepumensHbll MO-
FipcobpazoraTeTh HANPSIK CHIEH.
. OyJ1b aKyCTUHECKOro LLyMO-
NOR- VeTPOHCTRO 1aPAIKE aKKYMYTATOPOT
Mepa—CNeKTpanbHOrIo
Flash 1 EP7312 P P o
2Mb YeTpofCTDo YIPAaBICHs W 0T0Bp &KCTTHs aHanusatopa, KoTopbin €
3 H3MEPHTENLHOIC MpHG opa nOoOMOLWbK BCTPOEHHOrO
L Mermepetic c UMdppPOBOro CUrHaNLHOro
SDRAM o MMM TGN |\-‘1M1€pﬂ(13 npoyeccopa ocyuwectena-
32Mb - THEToH 1 nct OHHRIE et 06paboTKy AaHHLIX, NO-
| JATYHKH
e —~ Ny4YeHHBbIX OT UMGPOBLIX
BerucaaTentuoe apo HsMCpUTCITLHAS TIaTa (AKYCTHY CCRHI MWKPOCOHHBLIX AATHUKOB.
HIMCPHTCNEIIOTO IIPHOCPA UIYMOMCp  CTICKTPANDLIILI aNAaTHIETOR) Cuctema obecneumnBa-

€T AOCTaTOYHYIO NPOU3BO-
outenbHocTb ans obpa-
60TKM N3MepUTENbHON NH-
dopmaumn u rpadpmydecko-

M3MepUTENBLHOIO YCTPONCTRA.

HyxxHO onpepenuTb Kakol BMA MHOro3anaqyHoCcTu
TpebyeTtcs, HeoOxoauma nNu 3awmTa namatm, paborta B
pexume peanbHOro BpeMeHu, unu eoobLe 6yneT Bbl-
NONHATLCA eOMHCTBEeHHas 3apaua.

Takxe HeManoBaxHble (hakTopbl — MacwTabupye-
MOCTb U TMOKOCTb CUCTEMBI.

C ppyroi CTOpOHLIl, annapaTHas YacTb HaknaabiBa-
€T OrpaHMYeHNs — Manoe KONMYeCcTBO NaMATU, OTCYT-
CTBUE NOAAEPXKKU BUPTYanbHOW NnamaTu, notpebnenve
3Heprum u T.n.

Mpumep peanusaumm U3sMepuTeNbHON CUCTEMbI

ABTopamun 6bina paspaboTtaHa nopTaTMBHaA uMaMe-
putenbHasa cuctema MAHOM-5, npeacraensiowas co-
6ol LwyMmoMep-cnekTpoaHann3aTop akyCTUHEeCKUX Cur-
Hanoe. Ee oCcHOBY cocTaBnsieT BblYUCNUTENBHAA CUC-
Tema, npegHasHadyeHHana Ans NPpUMEHEHUA B COCTape
HOCUMBIX UMW HACTONbHBLIX N3MEPUTENBHBIX NPUGOPOB.
Cuctema peanusoBaHa Ha 6a3e npoueccopa, nmeto-
wero ARM-apxutekTypy. B kadectee BOC ans Bbluuc-
nuTenbHoW cuctemMbl 6bina Beibpana Linux.

CTpyKkTypHasa cxema U3ameputenbHOn cucTembl Npu-
BeaeHa Ha pucyHke 1. OHa BkntovaeT B ceba Tpu noru-
Yyeckn pasgeneHHblX Moayns:

— eblyucnumenbHoe A0po, BkNyawlee B cebs
ARM-npouyeccop, namate Tuna SDRAM — B kauecTBe
03Y, namate Tuna NOR-Flash — B kadyecTBe 3arpy3ou-
Hol n namaTb TMNa NAND-Flash — ana xpanHeHna kop-
HeBoW (harinoBoi cuctembl, a Takke MNJINC B kavyecTBe
vHTepdenca Ana CBA3M KOMNOHEHTOB U MOAyNen, YTo
obecneunBaeT LeNOCTHOCTbL W YHUBEPCANbHOCTb Bbl-
YUCNUTENBLHOMO AApPa U BO3MOXHOCTb UCMONL3OBAHUSA
B AanbHenwmnx paspaboTkax.

— ycmpolicmeo ynpaeneHus u omobpaxeHus, co-
hepxawee XKKU ¢ paspeweHnem 320x240 Touek, ceH-
COpPHBbIN 3KpaH, KNaBUaTypy, KOHTponnep, nHrepden-

ro BbIBOAa pe3ynbLTaToB Ha
XK. Ona ekniovaet B ceba Goratbii rpaduyeckun
NoNb30BaTENLCKUN UHTEpdenc, peanu3yeMblii ¢ No-
MOLLBIO KNaBuaTypbl U CEHCOPHOro 3akpaHa. C nomo-
weo uHtepdencos USB 1.1, RS-232 n Smart Media
Card nponaeoguTca CoXpaHeHne N3MepUTENbHBIX AaH-
HbIX U HacToVka npubopa.

Hanuuuve BcTpoeHHol OC Linux paet 6oratbie BO3-
MOXHOCTU NO nopaepxke nepudepuriHbiX yCTPONCTB,
vHTepdencoB, NPOrpaMMMPOBaHNID U MOAEPHU3ALNN
cuctemMbl. Kpome TOro, NosBNAETCA BO3MOXHOCTbL NPO-
rpaMMMpoBaTb XOA4 W3MEPUTENLHOIO Npouecca.

3ameHa M3MepuUTENbLHOrO MOAYNA U COOTBETCTBY-
el cxeMbl ynpaBneHus n otobpaxeHus No3BonseTt
nerko TpaHcopMUpoBaThb HasHaudyeHne paspaboTtaH-
HOW N3MEPUTENBHOW CUCTEMBI NPU COXpPaHeHUU ee
BLIYUCNUTENBHO-YNPAaBNSAKLLEro Aapa.
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PAONOIONOINPAGUHECKAA CUCTEMA ®OPMUPOBAHMA MHO-
FOYMACTOTHBIX USOEPAXKEHIN
B.I. Cemenuunk, B.A. MNMaxomoB, . MuHck

KYPHAI «NEKTPOHUKA»

MEPEYEHb MATEPVANOB, OMYBNMKOBAHHBIX B »KYPHATE
«3BNEKTPOHUKA» 3A 2003101

Sereuid =i Malls

HOBOCTU OT IR

N2, PEGPANL |

PSPICE 4.03 ANnA HAYNHAIOLLNX
TAHTANOBBLIE KOHOAEHCATOPH.. OCOBEHHOCTV NMPUMEHEHWA
Anpgpeir Konnakos, r. CaHkT-MeTep6ypr

nmuc

XILINX CORE GENERATOR - YTUNUTA ANA TrEHEPUPOBAHUNA
MNAPAMETPU30BAHHBLIX NOTMHYECKUX AOEP ANA NANC CTPYKTYPH
FPGA

Buranuin Xauyk, r. MuHCK

HOBOCTHU

CEMVHAP .
TEXHNYECKUN CEMVHAP «HOBBIE KOMMOHEHTBI KOMIMAHUA
MICROCHIP»

KOPMYCA
KOPIMYCA 3MEKTPOU3IENAN N YCTAHOBKW HA DIN-LUVHY M36
KOPMYCA ANA U3LENUIA C LINGPOBOM MHANKALIMEN U KNA-
BULLAMW YMPABNEHUS
KOPMYCA ANs USAENUIA C LIMGPOBOM MHAUKALIEN

LATUYMKN
OATHMKN PACXOOA TA3A ®MPMbl HONEYWELL
Anekcangp 3bibaitno, . Mocksa

PECNYBNUKAHCKAA HAYYHO-TEXHUYECKAA BUBNMOTEKA NPEA-
CTABNAET

HOBOCTU OT MAXIM

KOMIMOHEHTbI
OEPPUTOBBIE U3AENNA ®PUPMBI EPCOS

[ATYMKN M OBOPYIOBAHVE
LJATYYKN Y MHOOPMALIMOHHO-U3MEPUTENBHLIE CUCTEMBI
OUPMBI «PUGTIK»

NEPCNEKTUBHBIE TEXHONOIMU

COBPEMEHHBIE CPEACTBA NMEPEJAYM OAHHBLIX ON1A OPTAHU-
3ALMN ONCNETYEPCKMX CUCTEM C NMPMMEHEHMEM COTOBBIX
MOAEMOB WAVECOM

B NOPAOKE OBCYXAEHUA

NHPOPMALIMOHHOE OBLLUECTBO PB: NMPOBNEMBH N PELLEHNA
J_H. Bennuko, .M. Kauypa, 0.H. MeTtnuukuit. B.O. YepHbiwes
HOBOCTWU OT INTEL

GLOSSARY/ITIOCCAPUA

KHWXHbIA OE30P

HAYKA
FEHEPATOPBI AOPECA NPOLIECCOPA ADSP-2191
B.I. Cemenuuk, B.A. MNaxomos, . MuHck

WNHTEP®EChI B KOMMBIOTEPHBIX Y MHAOPMALIMOHHBIX CUC-
TEMAX
B.A. 3aiika, A.C. A6pamues, I. MuHck

PR e T

IOBUNEN
BNAOVMUP APXUIMOBUY NABYHOB (K 65-NETUO CO IHA POX-
OEHMSA)

ne3, MAPT |

B. A. JIABYHOB: «Mbl COXPAHUM UHTESNEKTYASIbHYIO 3MNTY
HALLEW CTPAHbI»

NMPOEKTbI .

KOHLEENUMA CO3AAHNA MHTEMPUPYIOLLIETO AN3AUNH-LIEHTPA
«MHOOPMALIMOHHBIE TEXHONMOM»

B.A. NabyHoB, . MuHck

PSPICE 4.03 Ans1 HAMUHAIOLLUX
TAHTANOBBLIE KOHOAEHCATOPH.. OCOBEHHOCTU NMPUMEHEHUA
Angpeit Konnakos, r. Cankt-INetepGypr

CEMUHAPDI

nnmc

NPOEKTUPOBAHWME LI®POBBLIX CXEM HA MNNC C NCNOMb30-
BAHMEM CAINP XILINX ISE

Butanuin Xauyk, r. MuHck
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HOBOCTU OT MAXIM
KOPIMYCA

OATYUKU
TEMMEPATYPHBLIE OATHUKN GQUPMBI MAXIM
Muxaun Kprokos, . Mockea

NMMPO3NEKTPNYECKME MHOPAKPACHBLIE OATYVKN dVIPMBI
MURATA
Haranbs WrHateeBa, . Mockea

DATYUKU M OBOPY[IOBAHVE
LJATYYKN Y MHGOPMALIMOHHO-U3MEPUTENBHBIE CUCTEMBI
SUPMbI «PUGTIK»

AMMAPATHBLIE CPEACTBA ANA ABTOMATU3ALIMA .
MOOYNM LIEHTPAMNBLHOIO NMPOLIECCOPA C 8-PA3PAOHON MA-
TMCTPAJBIO ISA

YCTPOWCTBA
YACHI-TEPMOMETP HA BA3E PIC16F676

MUKPOCXEMbI
HOBHIN OTNAOYMK ICD2 — HOBBLIE BO3MOXHOCTU OTNAOKN!
C_H. Kywnmp, r. MuHck

MUKPOCXEMH  3AMNNCWU/BOCINPOU3BEAOEHNA
CHIPCORDER CEPWUM 1SD5100 KOMNAHNN WINBOND
Bnagumup XomeHko, r. MuHck

3BYKA

PECNYBINUKAHCKAS HAYHHO-TEXHUHECKAA BUBNUOTEKA MNPEA-
CTABNAET

WHOOPMALIMOHHBIE TEXHONOI A

MNPUHLIMMNBH U KOHLEEMNTYANBLbHO-TEOPETUMECKME OCHOBLI
MOCTPOEHNA HOOPMALIMOHHOIO OBLLECTBA PB

N.H. Benuuko, J.MN. Kauypa, F0.H. Metnuykuit, B.O. YepHnblwwes, 1.
MuHck

HOBOCTM OT INTEL
GLOSSARY/TTIOCCAPYA

HAYKA

AMMAPATHO-TNPOIMPAMMHBIA KOMIMNEKC USMEPEHWA 1 AHANI-
3A SNEKTPUMECKMX CUTHANOB ON3NYECKNX MCTOYHMKOB LLUYMA

O.K. BapaHosckuit, N.B. KyunHckuin, N.3. PyTkoBckuid, . MuHck

WNHTEPGEChI B KOMMBIOTEPHBIX Y MIHGOPMALIMOHHBIX CUC-
TEMAX
B.A. 3aiika, A.C. A6pamues, I. MuHck

APUOMETUYECKO-NOMMHYECKOE YCTPOWVICTBO MPOLIECCOPA
LMoePOBOU OBPABOTKUN CUTHAJTIOB ADSP-2191
B.I. Cemenunk, B.A. MaxomoB, . MuHck

MRSl

BbICTABKU
UTOTU BLICTABKU «ABTOMATUSALIUS. SMEKTPOHUKA. SMEKT-
PO-2004» (r. MMHCK)

N4, ANPENL |

NPOEKTbI

KOHLIENUMA CO3OAHUA MHTEMPUPYIOLIENO OV3ANH-LIEHTPA
«MIHOOPMALIMOHHBLIE TEXHOMOM»

B.A. NabyHoB, . MuHck

PSPICE 4.03 Ans1 HAYUHAIOLLNX
TAHTATOBBIE KOHOEHCATOPHL. OCOBEHHOCTU MPUMEHEHNA
Angpeit Konnakos, r. Cankt-INetepGypr

OATUYUKA
MNMbE3O3NEKTPUNECKUE OATHVKN OMPMbl MURATA
Haranbs UrhatbeBa, . Mockea

DATYUKU M OBOPY[IOBAHUE
TATYMKU Y MIHGOPMALIMOHHO-U3MEPUTENBHBLIE CUCTEMBI
®UPMBI «PUGT3K»

KOMMOHEHTEI 3MC .
KOMMOHEHTHI ANA OBECNEYEHUA SNEKTPOMATHUTHOW CO-
BMECTUMOCTW (BMC) EPCOS AG

NMPUEMOMNEPEQATYWIKA
MPUEMOMNEPEOATHMK PAOMOONANASOHA AT86RF211 PMPMBIATMEL
AHpgpei BonpgapeHko, r. MuHck

HOBOCTU OT MAXIM

AHANOIOBbLIE UMC

LINePOBOE YIMNMPABNEHWE AHANOTIOBLIMY CUTHANBHBLIMA
LIEMAMKW BO BCTPAVBAEMBIX BHIMUCITUTENBbHBLIX CUCTEMAX
Aptyp 3k, komnanus «Mukpoumn»

KOPIMYCA
HOBOCTHU

AHOHC
«OKNBAA BNEKTPOHVKA POCCUN-2004»

PECNYBINUKAHCKAS HAYHHO-TEXHUHECKAA BUBNUOTEKA MNPEA-
CTABNAET

HOBOCTHU
HOBOCTW OT INTEL

GLOSSARY/TTIOCCAPYA

HAYKA
BNOK YMHOXXEHNA C HAKOIMNEHWEM NMPOLIECCOPA ADSP-2191
B.I. Cemenuunk, B.A. MNMaxomoB. . MuHck

NPOrPAMMNPOBAHVE ADSP-21160 SHARC
B.A. HoBukoB, K.I. Knumoeud. . MuHck

WNHTEPOECHI B KOMMBIOTEPHBIX Y MHGOPMALIMOHHBIX CUC-
TEMAX
B.A. 3aiika, A.C. AGpamues, . MuHck

S et |
HOBOCTM OT IR

PSPICE 4.03 ANA HAYUHAIOLNX

CHUNOBLIE NPMBOAA. KOMIMOHEHTHI ANA BLIXOOHLIX KACKA-
noB

Anppeit Konnakos, r. CankT-lNetep6ypr

nnuc
NPVUMEHEHUWE MAXC ANA LIWM®POBOW OBPAEOTKU CUTHANOB
Buranuit Xauyk, r. MMHCK

MWUKPOKOHTPOINEPDI
1BM PC COBMECTUMBIE MMKPOKOHTPOINNEPLI

BATYUKN N OBOPYOOBAHUE
HOATHMKN N MHOOPMALIMOHHO-N3MEPUTESIbHLIE CUCTEMbI
OUPMBI «PUGT3K»

TEXHONOIMn

CKAHWPYHOLWWE CUCTEMbBI MAPKUPOBKU
HOpwuia flapuenko, r. MuHck

HOBOCTU OT MAXIM-DALLAS

KOPMYCA

MICROCHIP

OB30P NPOAYKUMN KOMMNAHUN MICROCHIP
Anexceit TuGatun, r. MMHCK

HOBOCTHU

SNEKTPOHHBLIE KOMMOHEHTDbI
KOMMOHEHTH!I EPCOS ANA 3ALLUUNTLI
Maputa Txapkc-Cobxann

AHCHC
«3NMEKTPOHHBIE KOMIMOHEHTbI» Ne 3

HOBOCTU OT MOLEX

GLOSSARY/TTIOCCAPUN

HOBOCTMU OT INTEL

HAYKA

OBPABOTKA AKYCTUMECKNX CUTHASIOB B PEANTBHOM MACLUTA-
BE BPEMEHU

B.A. Hoeukos, K.I KnumoBuu. . Munck

NHTEPGENCHI B KOMMBIOTEPHBIX Y MHGOPMALIMOHHBIX CUC-

TEMAX
B.A. 3aiika, A.C. A6pamues, . MUHCK
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BbICTABKU
UTOIN BLICTABKU «3KCMNO3MNEKTPOHMNKA-2004» (r. Mockea)

N6, UIOHL |

UTOIN BLICTABKU «CBA3b-3KCMOKOMM-2004» (r. Mocksa)

OBOPYOOBAHUE
CUCTEMbI OBPABOTKN NMPOBOAOB KOMAX

ABTOMATHI PE3KU U 3AYNCTKU ANA OBPABOTKU KPYITILIX U
MNOCKUX NPOBOAOB

HOBOCTHU OT IR

NMEPCNEKTUBHDLIE TEXHONOIMMHN
OBBLEAVHAA GSM KOMMYHUKALINMIO U GPS HABUTALIUIO
Rainbow Technologies, r. MuHck

HOBOCTU OT MAXIM-DALLAS

MWKPOKOHTPONNEPDI

MUHUMMN3ALMA MOTPEBNAEMON 3HEPTM BO BCTPAMBAEMBIX
UHOOPMALIMOHHBLIX CUCTEMAX

FaypaHr Kagaitsi, komnanusi «Mukpounn» . MNepeson — Amutpunit YepHu-
KOBMY

nmmuc

PEANTM3ALINA LIOC HA NMNUC CTPYKTYPLI FPGA: BLICOKAA MPO-
U3BOAUTENBbHOCTL N HU3KAA CTOMMOCTL PEANN3ALIMN

Butanwuit Xauyk, r. MuHck

nEPI/IQEPI/II?IHbIEVMOlenVI
YHUBEPCANbHLIN MOAYINb BBOOA-BLIBOOA UNIO96-1
Fastwel, r. Mockea

[AATYMKV M OBOPYIOBAHVE
LOATYUKM U MHOOPMALIMOHHO-U3MEPUTESIbHLIE CUCTEMBI
®UPMBI «PUGT3K»

KOPIMYCA

CUCTEMbI OXTTAXKAEHUA
CUCTEMBI OXNAXXAEHUA MOLEX

HOBOCTHU

AHOHC
«3NEKTPOHHBLIE KOMIMOHEHTbI» Ne 5

HOBOCTHU

HAYKA
BNIOK MHOIMOPA3PAOHOIO CABUIA NMPOLIECCOPA ADSP-2191
B.I. Cemenuunk, B.A. MNMaxomoB, . MuHck

HOBOCTW OT INTEL

HAYKA
AHANN3 ANMTOPUTMOB KOMMPECCUUN NMOTOKA BUAEOOAHHBLIX
E. E. MBannykmit, OM. Ponny, . MuHck

MOBBLILLEHWUE TOYHOCTU BOCCTAHOBIEHUA ©OPMbI MOBEPX-
HOCTW OBBLEKTOB MO CTEPEOU30OBPAXEHUAM CKAHUPYIOLLMX
30HO0B

B.C. Capos, I. MuHck

PELUEHVE 3AL0AH LIENOYUCNEHHON MATEMATUKU B SMEKTPOH-
HbIX TABJIMLIAX
J.®. Oneitnnk, P.E. AHgpeeHko, . MuHck

S ereundsl

NPOEKTHI 5
B BENAPYCW CO3[JAETCS MAPK BHICOKMX TEXHOMNOT Uit

N7, UIoAL |

HOBOCTU OT MAXIM-DALLAS

OBOPYOOBAHUE
ABTOMATHI PE3KN U 3AMUCTKM ANA OBPABOTKM MPOBOAOB
KOMAX

HOBOCTU OT MOLEX

HOBOCTHU
OAO «3MNEKTPOMPUBOP» 3AMYCTUIN B MACCOBOE NPOU3BOA-
CTBO CAMOE BOJIbLUOE B POCCUN NHOOPMALIMOHHOE TAEJSO

TEXHONOrmn

SNIOCH, HE COAEPXXALUME O30HOPA3PYLLAIOLLNX BELLECTB
(VOC-FREE)

Fennaguin LLitpukep, r. MuHck

NPE3EHTALA ®UPMbI
WAGO — MHHOBALIMN U BE30ONACHOCTb

KOPIMYCA

MWKPOKOHTPOINEPDLI

«MUKPOUUIM» MPEACTABNAET CAMBIA MANEHBKUI MUKPOKOH-
TPONNEP B MUPE

Faypanr Kagaitsi, komnanusi «Mukpoumny. Mepesoa — AMutpuit YHephu-
KOBMY

YCTPOVCTBA OXTAXOEHUA

MPOLIECCOPHBIE KYNEPHI MOLEX: HOBBIE MPOAYKThI, CTAPOE
KAYECTBO

MEPU®EPUAHBLIE MOLYNKN

LATYHYUKA M OBOPYAOBAHVE

OATYUKN N MHOGOPMALIMOHHO-U3MEPUTESBHBLIE CUCTEMBI
SUPMBI «PUDTIK»

OATYUKU
LATUYUKM TURCK AN ABTOMATU3ALIMK

AHOHC
«3NEKTPOHHBIE KOMIMOHEHTbI» Ne 6

HOBOCTU

GLOSSARYIITIOCCAPYA

HOBOCTU OT INTEL

HAYKA .

AHANN3 NCTOYHUKOB MOMrPEWIHOCTN CUCTEM LIMOPOBOU
ocuUunnorPASUN

C.H.CemeHoBwY, 1. MuHCK

HABUTALIMA MOBUINbHBIX OELEKTOB HA OCHOBE MOOENEN

HEYETKOM NOTMKN
0O.M. Meagepges, J1.B. Kanaukas, B.C. Capos, r. MuHCk

e e UK

NPOEKTHI 3
B BENAPYCW CO3AAETCS MAPK BEICOKMX TEXHONOM MM

N8, ABrYCT |

BbICTABKU
BbICTABKA «PAONOJINEKTPOHUKA U CBA3b»

HOBOCTHU

HOBOCTU OT IR

OBOPYOOBAHUE

ABTOMATHI PE3KN N 3AHYUCTKM ANA OBPABOTKM MNMPOBOOOB
KOMAX

HOBOCTU OT MAXIM-DALLAS

MWUKPOKOHTPOITEPDI
8-PASPAOHBIE MMKPOKOHTPOSINEPLI PHILIPS

CEMUWHAPBI

CEMUHAP-NPE3EHTALIMA « COBPEMEHHBIE AATHYMKN U CEHCO-
Pbl ®PMbl HONEYWELL»

NEPUOEPUAHLIE MOAYIN

HOBOCTHU

KOHOEHCATOPbLI
KOHOEHCATOPLI ANA ANEKTPOHHBIX BANNACTOB
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DATYUKK
LATYVKM TURCK A1 ABTOMATU3ALIMN

KOPNYCA

COEAUHUTENU U PA3BEMbDI
NHHOBALIMOHHBLIE CUCTEMbBI WAGO
KoHcTanTvH Backko, . MnHck

AHOHC
«BNMEKTPOHHBIE KOMIMOHEHTbI» Ne 7

UCTOYHUKN NMUTAHUA

HACTONbHLIE NCTOYHWKN MMTAHUA AnA MEOMUWHCKOIO
OBOPYOOBAHUA

Fanuna Cepernna, r. Mocksa

AATYUKU U OBOPYAOBAHUE
BATHMKN N MHOOPMALIMOHHO-U3MEPUTESBHBIE CUCTEMbI
PUPMBI « PUBTIK»

MATEPUATBI
AHA3POBHBLIE KNEW TEPMETUKN
WpuHa BopoHuna, 1. MuHck

TEXHONOIMMH
BVNNEMA «41N-BOMHbI»
Fennagui LLitpykep, r. MmuHck

HOBOCTU OT INTEL

HAYKA

PACMO3HABAHME rOfIOCOBLIX KOMAHA METOAOM JIMHEMHO-
o NPEACKA3AHMA B CUCTEMAX YINPABNEHNA TEXHUHECKUMA
OBBLEKTAMU

I. M. EcbmaH, . MyHCK

AHAMN3 NUCTOYHMKOB MOMPELUIHOCTU CUCTEM LidPOBOM
ocUUNNOrPA®UAN
C.H. CemeHoBWY, . MyHCK

Mt (El.

BbICTABKUA
BBICTABKA «3NEKTPOHNKA: KOMIMOHEHTHL. OBOPYAOBAHUE.
TEXHONOIMMW» (r. MOCKBA)

N9, CEHTAGPL |

HOBOCTU OT IR

nnuc

MOCTPOEHVE CROXHOW BHIUMCAWUTENBHOM CUCTEMBI HA
OAHOM KPUCTAINE

Buranwuin Xauyk, r. MuHck

HOBOCTU OT WAVECOM

ABTOMATU3ALINA
OATYUK N MOAYNM TURCK ANA ABTOMATU3ALMN

AATYUKU U OBOPYAOBAHUE
BATHMKN N MHOOPMALIMOHHO-M3MEPUTESIBHBIE CUCTEMBI
PUPMBI « PUBTIK»

CXEMOTEXHUKA

MNMPEOAONEHVE TEMIMEPATYPHOW YYBCTBUTENBHOCTU AHASO-
rOBbIX LIENEN

Bonnw K. Boaiikep, komnaHust «Mykpounn»

COEAUHUTENU

3KCIMPECC-KNEMMbBI ANnA CTPOUTESNbHOIO 3MEKTPOMOHTAXA
3KCMNPECC-KINTEMMbI AnA OCBETUTENBbHBLIX NMPUBEOPOB
KoHcTanTvH Backko, . MnHck

KOPNYCA

OBOPYAOBAHUE

ABTOMATHI PE3KN 1 3AHNCTKN ANA OBPABOTKM NMPOBOAOB
KOMAX

NEPUOEPUAHBIE MOQYNU

HOBOCTUOTPTS

AHOHC
«BNMEKTPOHHBIE KOMIMOHEHTbI» Ne 8

U3MEPUTENBbHOE OBOPYAOBAHUE
TEXHOMNOMM TOYHBLIX MU3MEPEHIN B OAHOM VMEHU
Buranwuin Xauyk, r. MuHck

HOBOCTU OT MOLEX
HOBOCTU OT INTEL

UHOOPMALMUOHHBLIE TEXHONOIUAU
SMNEKTPOHHBLIN LOKYMEHTOOBEOPOT
N_H.Benwnuko, N.M.Kauypa, K0.H.MeTtnnukmii, B.O.HepHbies

HAYKA

PACMO3HABAHME rOfIOCOBLIX KOMAHA METOAOM JIMHEMHO-
O NPEACKA3AHUA B CUCTEMAX YIMPABNEHUA TEXHUYECKUMA
OBBLEKTAMU

I. M. EcbmaH, . MyHCK

KNACCUOUKALA MBOBPAXKEHWIA HA OCHOBE BEMBJIET-AHA-

NN3A
A. H. MuxHiok, O. Y. Ponuu, . MnHck

S erau gl

NPEACTABINEHUE ®UPMbI
MEYATHBIE MNATEI OT NPOM3BOAUTENA K NMPOV3BOANTENIO

N0, OKTAGPL |

HOBOCTHU
KOMMAHUA SPOERLE OTKPLITA MOCKOBCKNIA OOUC

BbICTABKU
UTOM BTOPOW MEXXQYHAPOOHOW BEICTABKU «MEKTPOHUKA.
KOMIMOHEHTbBI. OBOPYAOBAHWVE. TEXHONOMN-2004» (. MOCKBA)

MUKPOCXEMBI

CAMBIE MAJNIEHBKVE B MUPE 3.5- N 4.5-PA3SPAOHBLIE ALIN CO
BCTPOEHHBIM APAMBEPOM CBETOAVOAHOIO UMW XKUAKOKPUCTAS-
NMYECKOIO ANCINEA

XameHko Bnagumup, r. MuHCk

HOBOCTU OT MAXIM-DALLAS

NMPUBOPLI
MAJIOFABAPUTHOE 3APAOHOE YCTPOWCTBO
Cepren NaenexHkoBwy, . Morvnes

KOPMYCA

CXEMOTEXHUKA

PELUEHWVE MPOBMEMBI MAPA3SUTHBIX CBA3EN HA MEYATHBIX
MNATAX

Bonnum K. Bavikep n NueHa Xaiin, komnanmsi «Mukpounn»

HOBOCTHU

AATYUKU U OBOPYAOBAHUE
BOATHMKN N MHOOPMALIMOHHO-U3MEPUTESNBHBIE CUCTEMBI
PUPMBI «PUPT3K»

nnuc

CTABUNN3ATOPBI HAMPAXXEHMA ANA MNUC XILINX. TOTOBLIE
PELUEHUA OT TEXAS INSTRUMENTS

Buranmia Xauyk, r. MyuHck

PAOVONMIOBUTENIO

MOAYINbHOE YCTPOWCTBO MACTEP KUT ANA MPOrPAMMIPOBA-
HWA PIC-MUKPOKOHTPOSNEPOB ®1PMbl MICROCHIP

Opwin Cagwvkos, . Mocksa

OBOPYOOBAHUE

ABTOMATUYECKWE NMHWW ANA N3roTOBNEHWA OTHOENBbHBIX
NPOBOAHUNKOB

NEPUOEPUNHBIE MOAYNU

BbICTABKU
CEBIT-2005 B TAHHOBEPE
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AHOHC
«3NEKTPOHHBIE KOMIMOHEHTBI» Ne 9

HOBOCTHU

UHO®OPMALMOHHBLIE TEXHONOIU

MHCTPYMEHTANBHO-LIENEBOM MOAXOMA K PEANMSALIM FOCY-
OAPCTBEHHOW MPOrPAMMBI MOCTPOEHNSA MHOOPMALIMOHHOIO
OBLIECTBA Pb

JN.H. Benwnuko, J1.MN. Kauypa, KO.H. Metnuykuii, B.O. YepHbiwes,
. MuHck

CUCTEMbI JOCTOBEPHOW MEPEJAYM KALPOBO-OPUEHTUPO-
BAHHOW HGOPMALIA
B.A. 3aiika, A.C. A6pamueB. . MrHck

Uit

BbICTABKU
BBICTABKA PTS’2004 (r. MMHCK) NOOBOANT UTOI'N

nell, HOAGPL |

KOHTPAKTHOE NPOU3BOACTBO
PACIFIC MICROELECTRONICS CORPORATION: ECINMN HE MHbI,
TOKTOXE?

HOBOCTU OT IR

SNEKTPOHHLIE MOAYNU

KAK YMPOCTUTL BEIBEOP BIOKOB MUTAHWA ONA YCTPOWCTB
YMNPABMNEHNA SNEKTPOOBUTATENAMU

Andrea Gorgerino and Alberto Guerra. Nepesog — AmMuTpuin YeprHnkoBu4

KOPMYCA

OBOPYAOBAHUE
ABTOMATUYECKWE NMHA ONA M3rOTOBNEHNA OTAENbHBIX
NPOBOAHMKOB

HOBOCTHU OT RAINBOW

AATHYUKN U OBOPYAOBAHUE
OATYMKN N MHOOPMALIMOHHO-M3MEPUTESNBHBIE CUCTEMBI
PUPMbBI «PUCT3K»

HOBOCTU MOLEX
NEPUOEPUAHBIE MOOYNU

CEMUHAP
TEXHWYECKUIA CEMYHAP KOMMAHWN «®3K» N «BENSNEKTPOH-
KOHTPAKT»

MATEPUATbI
MHAYCTPUANBHLIE KNEWN N ASPO30IM KOMNAHNN WIKO
WpwnHa Boponuna, r. MuHek

HOBOCTHU

PAOVONIOBUTENIO

SMNEKTPOHHBIA PEBEPEEPATOP (3O®EKT «3X0»/«OEBEMHBIN
3BYK»)

Opwin Cagvkos, . Mockea

CXEMOTEXHUKA

MCNonNb3OBAHME MUKPOKOHTPONNEPOB ANA YNPABNEHNA
MPOLIECCOM KOPPEKLIMN KO3PPULIMEHTA MOLLIHOCTU

FaproHo Aapmasackuta, Komnanns Microchip Technology Inc. MNepe-
Boa — Amutpuii YepHnkoBuy

HOBOCTHU

AHOHC
«3NEKTPOHHBIE KOMIMOHEHTLI» Ne 10

nnuc

CTABMNU3ATOPHI HAMNPAXXEHKWA ANA MNNKC XILINX. FOTOBLIE
PELUEHNA OT TEXAS INSTRUMENTS

Buranuin Xauyk, r. MMHCK

HOBOCTU OT INTEL

UHO®OPMALIMOHHLIE TEXHONOIHAU

MNPOrPAMMHO-LIENEBOV NOAX0A K MOCTPOEHUIO MHGOPMA-
LIMOHHOIO OBLUECTBA Pb

J.H. Benwuko, J1.IN. Kauypa, FO.H. Metnmukmin, B.O. YepHbiwes, r. MMHCK

CXEMOTEXHUKA

MNPUMEHEHWE PACNAPANNENMBAHMA ALN ANA YBEAWYEHUA
YACTOTHI NPEOBPA30BAHMA CUTHANOB

C.H. CemeHoBWMY, 1. MMHCK

STErcU IR

HOBOCTU OT IR

N2, NEKAGPL |

TEXHONOIrmu

CUCTEMbI PAOVOHACTOTHOM MAEHTUGKKALIMA GPUPMBI TEXAS
INSTRUMENTS

Oner CrapvkoB, nixeHep, 3A0 «KKOMM3I»

HOBOCTHU OT MOLEX

U3IMEPUTENbHOE OBOPYAOBAHUE
BALLA USB NNABOPATOPUA
Butanuia Xauyk, r. MuHCk

OBOPYOOBAHUE
ABTOMATUYECKUE NMHWN ANA M3rOTOBNEHNA OTAENbBbHBIX
NPOBOAHMKOB

KOHTPAKTHOE NPOU3BOACTBO
PMC B POCCWUW: BE3 NMPEQYBEXXAEHNIA N MECCUMN3MA

KOPIMYCA

PAOVONIOBUTENIO
LUePOBOM ANKTO®OH
tOpwin Cagvikos, . Mockea

AATYUKU U OBOPYAOBAHUE
OATYMKN N MHOOPMALIMOHHO-M3MEPUTESNBHLIE CUCTEMBI
PUPMbBI «PUSTIK»

NPEACTABNEHUE ®UPMbI

SEMIKRON — BCEMWUPHEIA NVOEP B NMPOU3BOACTBE CUMNO-
BOW 3MNEKTPOHVIKU

Enena Hasaposa, r. MuHCK

NEPUOEPUMAHLIE MOAYNU

DATUUKN
OMTUYECKME JATYMKM TURCK

U3MEPUTENBLHOE OBOPYAOBAHUE

LUIMTOBLIE M3MEPUTESNBHEIE MPUBEOPHI POCCUMCKUX MPOU3-
BOOUTENEN C LIUOPOBLIMU Y IMHENHBIMY MHOVKATOPAMM

T.A. ®epotosa, O.M. Hukonaes, OAO «3nekTponpuGop»

BbICTABKN
CEBIT-2005 B TrAHHOBEPE

PECNYBNUKAHCKASA HAYYHO-TEXHUYECKASA BUBNIUMOTEKA
NPEACTABNAET

GLOSSARY/IMOCCAPUNA

UHO®OPMALIUOHHBIE TEXHONOIMU

KOHLEEMTYANBHLIE OCHOBLI ®OPMUPOBAHUA LIENEBO KOM-
MMEKCHOM NMPOIMPAMMBI (LIKIM) CO3OAHWA MHOOPMALIMOHHOIO
OBLUECTBA

JN.H.Bennuko, I.MN.Kauypa, FO.H.Metnnukuin, B.O YepHbiwes, r. MyuHck

HAYKA

METPOSTOMMYECKAA ATTECTALMA 3TANOHHBLIX MEP 3NEKTPU-
YECKOIO COMPOTUBAEHUA

JL.E. Actacbbesa, [.A. JlokoTko, . MnHCK

CUCTEMBI IOCTOBEPHOM MNEPEAAYU KALPOBO-OPUEHTUPO-
BAHHOW MH®OPMALIMN
B.A. 3aiika, A.C. AGpamues, . MuHCK
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