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AHanns SFR-coBmecTtnmocTn
MUKPOKOHTponnepos Gupmbi

SiLabs

NOACUCTEMbI CBPOCA U MUTAHUA

B paMkax HacTosiLell CTaThM LIMK/Ia
NpOU3BeNeH CHCTeMHBIH aHaJM3 COB-
MECTHUMOCTH TOACHCTeMBI cOpoca M
[T TaHUS.

[NopcucteMer cOpoca ¥ MIMTAHUS MMK-
pokoHTpo/UIepoB ¢upmel SiLabs (panee
Cygnal) Brmouator B ce6s yetbipe SFR
perucTpa:

® PETUCTP YTPaB/IeHUsI OXPaHHBIM

taiiMepoM WDTCN;

® PETHCTD YTIPaB/ICHHA HCTOYHUKAaMH

c6poca RSTSRG;

® PETHCTP YIpaB/ieHUs MOHHTOPOM

nuranua VDMOCN;

e PETHCTP YIPaBIeHHs PETYIATOPOM

Hanpsoxkeanss REGOCN.

Appeca BpiuenepeyncieHserx SFR
PErucTpOB MpHBeNeHH B TabL. 1.

Kax 6bU10 OTMe4YeHO B IIEPBOJ cTaThe
LIUKJIa, BCe MMUKPOKOHTPOJUIEPH up-
mel SilLabs ocHallleHbl OXpaHHBIM Taii-
mepom WDT. Vimeercs nBa BapmaHTa
€ro peajM3alMy ¥ COOTBETCTBEHHO JIBE
COBMECTHMBIE TPYIIIBI CEMENCTB MUK-
POKOHTPOJLIEPOB.

B niepBy1o rpymnny BXonsAT Bee IOMHO-
¢popmaTHBIE CEMelCTBa MUKPOKOHTPOJI-
nepos — F00x, FO1x, FO2x, FO4x, FO6x,
F12x, F2xx. B aroi1 rpynre cemeiicts Ox-
PaHHbIM TalMeP BHIIIOJIHEH allllapaTHO
B BHJI€ OTHE/IBHOTO (PYHKIIMOHAIBEHOTO
y371a, MMEIOLIIET0 ONUHAKOBEIE [/l BCEX
cemetictB SFR peructper. CnenyeT orme-
TUTh, YTO €C/IM y BCEX CEMEJICTB MHK-

POKOHTPO/UIEPOB C OIHOCTPAaHUYHOMH
opranusauueit SFR peructp WDT pac-
nonoxe 110 anpecy 0xFF emincTBeHHOM
crpanuuibl 0, B cemelicTBax F04x, FO6x
u F12x ¢ MHOrocTpaHMYHO¥M OpraHu-
saguein  SFR peructp WDT pacniono-
JKEH TIO TOMYy e afpecy, HO JOCTYIeH
Bo Bcex SFR crpanmupax. Takum oOpa-
30M, MBI MO>X€M TOBOPHMTbH O IOJHOM
SFR-coBMeCcTHMOCTH Bcex NOMHOGOpP-
MaTHBIX MUKPOKOHTPOJ/UIEPOB.

Bropas rpynma comep>XMT Bce Ma-
nodopMaTHbIe CeMeilcTBA MHKpPO-
koHTpotepoB — F30x, F31x, F32x,
F33x u nosoe cemeiicro F35x. Bo
BCEX 3THX CEMENCTBAX OXPaHHBIN Tai-
Mep peanu3OBaH He KaK OTHe/IbHBIN
(yHKUMOHAIBHBIA y3e/1, a KaK OfUH
M3 pexXxuMoB paboThi MpOrpaMMHpy-
emoro Maccupa-cyeTynka PCA. Coor-
BETCTBEHHO, 06 MX COBMECTHMOCTH MBI
6yneM TOBOPMTH IIPH PacCMOTPEHMH
SFR-cOBMeCTMMOCTH TIPOrpaMMHpyeMO-
ro maccuBa cyeTduka PCA.

J11st IepBO# rPyIIIEI MUKPOKOHTPOJI-
nepoB oxpaHHbM TaiMep WDT mnpen-
crapiser co6oit 21-6MTHBINA TaliMep C
MpOrpaMMHUPyeMOii pabodeit 4acTOTOL.
TatiMep nepesarnyckaeTca NpOTPaMMOit
NO/b30BaTe/Isl Yepe3 UHTepBaibl Bpe-
MeHH, He MPEeBBILIALINe HOTHBII yC-
TaHOBJeHHbI MHTepBan WDT. Ecnu
nepesannyck WDT He mpousomnien B
TedeHHe TMOTHOTO YCTaHOBJIEHHOTO WH-
TepBaJia, OXpPaHHHLIN TaliMep reHepHupyeT

curHai cOpoca. YnpapieHHe OXpaHHBIM
TaliMepoM OcylllecTBAeTcs yepes SFR
peructp WDTCN, HasHaueHue OUTOB
KOTOPOTO IIpUBeneHO B Tab1. 2.

butet 2—0 (WDT2—WDTO0) yc-
TAaHaBIMBAIOT WHTEpPBaJl OXPaHHOTO
TaiiMepa, npu atom 6ur 7 (WDTSET)
nomkeH ObITh paBeH 0. VIHTepBan cpa-
6aTbIBaHMA OXPaHHOrO TaliMepa 3aBH-
CHT OT TAKTOBOM YaCTOTHI ¥ 3aTAHHOTO
3HAYeHUsl [eUTe/IsI U OIIpeNieNisIeTcsl B
COOTBETCTBHH C BHIpakeHHEM:

43+WDT[2—0}/SYSCLK,

roe SYSCLK — TakTOBasi 4acToTa MHK-
POKOHTpPOJIIEPA B repLax.

Hanpumep, npu cTapTOBOH Tak-
TOBOM YacTOTe, NIPUMEPHO PABHOH
2 MT'n, ¥ pas/MYHBIX KOMOMHAUMAX
6utoB 2—0 obecrieynBaeTCs pMamna-
30H nepesanycka WDT B npegenax ot
32 Mkc po 542 mc.

Bbur 4 (WDTSTAT) pocrynes pis
YTeHHs ¥ HHGPOPMHUPYET O TEKYILEeM CO-
crostunr WDT. Eciv 3T0T 6UT YyCTaHOB-
sieH (T. e. paBeH 1), To WDT akTuBeH, B
npotuBHOM crydae WDT sanperies.

Cpasy noc/ie cOpoca OXpaHHBIH TajiMep
aBTOMAaTH4eCKH YCTaHAB/IMBAETCH aKTHB-
HBIM Y HACTPOEHHBIM Ha MaKCHMaJILHbINI
HMHTEepBa1 542 Mc. B Teuenue aToro nepuo-
Ia nporpaMMHoe obecriedyeHHe MoJb30Ba-
TeJisi MOXKET 3aTPeTUTh OXPAHHBIN TaliMep
WDT, ecmi on He HyxeH. [IporpammMHoe
ofecriedeHre TI0/Ib30BaTeNs] MOXKET TaK-
»K€ U3MEHHTb YCTAHOBJIEHHBIH HHTEpPBaJl
u GnokupoBate WDT. Ecin oxpaHHbIi
taitmep WDT 6bu1 6710KkMpoBaH, 10 OH
y>Ke He MOJKeT ObITh 3alIpeliieH Iporpam-
MHBIM ofecTiedeHHeM TIO/Ib30BaTeNs 10
cremyonero copoca MUKpOKOHTPO/IIEp-
HOM CHCTEMBL.

Ilepesamyck OXpaHHOTO TalMepa
WDT ocymectBnsiercsa 3anucbio B SFR

Tabnunya 1

HaszsaHue Appec SFR peructpa

perucrpa | \OACUCTeMbI cOpocau nUTaHUA I Eoo. TEGTy | Fo2x | FO4x | FO6x | F12x | F2xx | F30x | F31x | F32x | F33x | F35x
WDTCN Ynpaenexune WDT OXFF | OxFF | OxFF | OxFF/A | OxFF/A | OXFF/A | OXFF | — — — — —
RSTSRC Ynpagnexnue uctourvkamum RST OxEF | OxEF | OXEF | OXEF/0O | OXEF/0 | OXEF/0 [ OXEF | OxEF | OXEF | OxEF j OxEF | OxEF
VDMOCN __|YnpaBnesue MOHUTOPOM NUTAHWA — — — — — — — — | OxFF_| OxFF | OxFF | OxFF
REGOCN |YnpaBnenue peryniTopom HanpaxeHua — — — — — — — — — | O0xC9 | — —
Tabnuya 2

- HasBaHue peructpa — WDTCN, Watchdog Timer Control Register
(perucTp ynpassieHUn OXpaHHbIM TailMepom)

SFR aapec — OxFF

3HaueHue nocne cbpoca — xxxxx111b (0x07)

CemeircTBa Bit 7 Bit6 | Bit5 Bit4 Bit3 | Bit2 | Bit1 | Bit0
FOOx, FO1x, FO2x,
FO4x, FO6x, F12x, F2xx WDTSET | — WDTSTAT | — | WDT2 | WDT1 | WDTO

peructp WDTCN kopa 0xA5. [Tocneno-
BaTe/IbHasI 3allMCh B 3TOT PErMCTP OBYX
6airTroB O0XxAD u 0xDE c uHTepBaioMm B
YeThIpe [1epHOa TAKTOBOM YacTOTHI 3a-
npeijaeT paboTy OXpaHHOTO TaliMepa
(T. e. 3aNHChb OO/DKHA TPOM3BOIUTHCS
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6e3 BBHITIONTHEHHS POMEXYTOYHBIX KO-
MaHn). B cyyae IIpeBbILLIEHMS YCTAHOB-
JIEHHOTO MHTEpBaaa 3alucH OJI0KHpY-
FOLIMX KOIOB omeparius 3anpera WDT
6ynmet mpourHopupoBana. st cobmo-
TleHMsi MHTepBana 3allucH ClieflyeT repe
3aITMChIO MEPBOTO GaiiTa 3anpeTHTh BCe
[IpepHIBaHMsl U paspelIuTh UX IOC/e
3aIlMCU BTOpOTO barirta.

3anuce Gaitta OXFF B SFR perucrp
WDTCN 610KkupyeT OXpaHHBII TalMep
WDT [locne 6roxuposasus WDT ero
HEBO3MOXKHO 3aIIPETHTH JI0 CJIETYIOLIETO
cHCcTeMHOro c6poca, IIPH 3TOM CJlenyeT
TIOMHHTB, YTO 3aIMCh OJIOKUPYIOLIEro
Koma He nepesanyckaer WDT.

W ewe opHo BakHOe 3amevanue. B
MasiopopMaTHHIX ceMercTBax no SFR
ampecy OxFF naxoguTcs perMcTp ynpas-
nenus MouuTopoM nuranus VDMOCN,
0 yeM He cyenyeT 3a0bIBaTh IIpH Ilepe-
HOCe IIPOrPaMMHOro ofecledeHus c
onHOGOPMaTHHIX CEMEMCTB MHKPO-
KOHTPOJ/UIePOB Ha ManodOopMaTHbIe
CceMeNCTBa.

YnpasieHre MCTOYHMKaMM cOpoca
BO BCeX CeMeHCTBaX MMKPOKOHTPOJI-
nepoB cocpenotoueHo B SFR perucrpe
RSTSRC, pacrionokeHHOM IO OMHAKO-
oMy SFR anpecy OxEF Bo Bcex cemetic-
TBaX MUKPOKOHTpO/UlepoB. HasHayeHue
6uros perrcrpa RSTSRC npusenero B
Tab. 3.

[Tpesxme, 4eM IPUCTYIIUTD K PacCMOT-
PeHMIO HasHaueHHUsi GUTOB perucTpa
RSTSRC, crenyeT OTMETHTB, UTO K 3TO-
MY PerMcTpy HelIpHMEeHUMBI Ollepauty
uyreHus/monuduKanuy/sanucu! Mian-
II1He 11ecTb GUTOB ONMHAKOBBI I BCEX
CeMEeMCTB MHKPOKOHTPO/IIEPOB.

Butr 0: PINRSF (HW-Pin Reset
Flag) — ¢nar cutyarnuum cbpoca ot Bxoza
RST/. losienenue 1 B aTom 6UTE O3Ha-
YaeT, YTO MOC/IeNHNH c6poc Ipou3oIesn
OT BXOJHOIO cMrHasa Ha BeiBoge RST/.

but 1: PORSF (Power-On Reset Force
and Flag) — dunar cutyanuu cbpoca
nocne BKIIOYeHUA nutavua. Jlor. 1
IIPM YTeHUH 3TOro OHMTa O3HAYaeT, YTO
IIpenbIAyIHii COpPOC MPOM3OLLIEN NMOC/Ie
BKJIFOUEHMsl TIMTaHUsA. 3auch 1 B 3TOT
OMT BHI3BIBaeT IIPOrPaMMHEIIN cOPOC U
nepeBonut Bxon RST/ B HU3kMIA JTOTH-
YeCKUM YPOBEHb.

but 22 MCDRST (Missing Clock
Detec-tor Flag) — car npornycka um-
My/IbCa TaKTOBOTO TeHeparopa. [Toss-
neHue nor. 1 B 3ToM OMTE NIpY YTeHUH
peructpa nocjie c6poca o3HavaeT, YTO
[penbipyuit cOpoc MpOU30IIeT OT
TIPOITyCKa UMITY/IbCA TAKTOBOM YacTOTBI,
T. €. ¥3-3a cOOsl BHEILHEr0 TaKTOBOTO
resepaTopa (KBapLeBOro, Ibe3oKepa-
MMYECKOTO WJIM KOHIEHCATOPHOTO).

Bur 3: WDTRSF (Watchdog Timer
Reset Flag) — ¢ar c6poca oxpanHoro
taiimepa. Haymuue nor. 1 nocne cbpoca
O3HayaeT, YTO IpeIbHIYHIMIT cOpOC BhI-
3BaH IeperionHenuem TtakiMepa WDT.
OyeBUIHOM NPUYUHOM ITOTO ABJIAETCSA
3aBHCaHHMe IIPOrpaMMHOTO obecreve-
HUAL

But 4: SWRSF (Software Reset Force
and Flag) — 6ut/dnar nporpaMMHOro
cbpoca. [1pu sanmcu ycraHoBKa 6uta B 1
BBI3BIBAET OTK/IIOYEHHE BHEIIIHETO BXO-
na copoca RST/. [1pu yTeHHH nosBie-
HHe JIOT. 1 B ykazaHHOM OMTe O3HavaeT,
YTO IOCJAETHUIT cOpOC IPOM3OILEN 10
npu4yHe 3anucu nor. 1 B 6ur SWRSF.

bur 5: CORSEF (Comparator 0 Reset
Enable and Flag) — 6ur pasperenus u
¢ar cbpoca or kommnaparopa 0. ITpu
3anucH sor. 1 paspeluaer (a sor. 0 3a-
TIpellaeT) MCIo/Ib30BaHHe KOMIIapaTo-
pa 0 B KayecTBe MCTOYHMKa cOpoca Ipu
HH3KOM JIOTHYeCKOM YpOBHE Ha €ro Bbl-
xope. I1pyu uTenuw sior. 1 B yKasaHHOM
6uTe 03HAYAeT, YTO IPEeIbHIYLINI COPOC
IpoM30LLeN OT Kommaparopa 0, cooT-
BETCTBEHHO, JIOoT. 0 03HaYaeT, 4To cOpoc
NIpoM30LLeNT OT APYTOTO HCTOYHHUKA.

byt 6 uMeeT pasnmMYHOe Ha3HaueHHe
IUIsL pas/InYHbBIX CeMENCTB MUKPOKOHT-
portepos. 1st Bcex omHOGOPMAaTHBIX
cemencts (FOOx, FO1x, FO2x, FO4x, FO6x,
F12x) 3a uckmoyeHneM F2xx CNVRSEF
(Convert Start Reset Source Enable and
Flag) — 6ur paspemmenus u ¢uar no-
TIOJIHUTENBHOrO cOpoca. Ilpu sammcu
1 — BmoueH c6poc o Bxony CNVSTR
C aKTMBHBIM HHM3KHM JIOTHYECKHM YPOB-
HeM; 0 — BeIKIIOUeH. [Ipu yTenumu
1 — npeppIIyInui c6poc IIpOU30IIIeNT
oT uMIyibca Ha Bxoge CNVSTR. [lns
Bcex ManodopmaTHbix cemeicTs (F30x,
F31x, F32x, F33x, F35x) nosasnenue 1 B
6ute FERROR (Flash Error Indicator)

CxemoTtexnmka Ne 6 ioHb 2004

CBHMIETENBCTBYET O TOM, YTO CO BpeMe-
HY TIocsienHero copoca Gpiia o6Hapyxe-
Ha OIIMOKa YTEHHs/3aNKCH/CTHPaHUA
Flash-namsitu.

bur 7 taxoke MMeeT pasjMyHOe Ha3Ha-
YeHHe JUIA pas3/IMYHbIX CeMeHCTB MMK-
POKOHTpPO/IIEPOB. [1J151 BCcex OMHOGOp-
marHbeix cemedictB (FOOx, FOlx, FO2x,
F04x, F06x, F12x) 3a uckmodyenreM F2xx
JTAGRST (JTAG Reset Flag) — cnar
cbpoca wnrepderica JTAG. IlosBrenue
J7I0T. 1 B 3TOM OMTe COOTBETCTBYET CUTY-
aumu c6poca ot uHTepdeiica JTAG. s
Bcex manogopmatHbix cemeiicts (F30x,
F31x, F33x, F35x) 3a ucxnovyennem F32x
6uT He ucnonwayercs. [lna ceMeiicTBa
F32x USBRSF (USB Reset Flag) — ¢yar
c6poca USB. Ilpu yrennu 0 — nocnen-
HUH cOpOC MMKPOKOHTpOJUIepa He cOpo-
cun ey USB; 1 — nocnenumin cOpoc
MUKPOKOHTpO/UIepa cOPOCHI M LIUHY
USB. ITpu sanucu 0 — c6poc USB 3a-
npetnier; 1 — c6poc USB pasperien.

Taxum 06pas3oM, Bce ceMeficTBa MHK-
POKOHTPOJUIEPOB ABJISIIOTCS YaCTHYHO
coBMecTuMbIMM 110 peructpy RSTSRC.
Kpome nByx ommcansbix Boizie SFR pe-
THCTPOB B IIOCHCTeMy cOpoca M IHTa-
HUs BXOIUT TAaKXKe PETUCTP YIIPaB/IeHUA
monurTopom ruranns VDMOCN, umero-
LMHCA y psfa ceMelicTB MajloopmMar-
HBbIX MUKpOKOHTpo/iepoB F31x, F32x,
F33x 1 F35x n pacnionoyxenHeiit o SFR
anpecy OxFF (ta6i. 4). Perucrp copepsxut
Becero nBa 6ura: VDMEN u VDDSTAT.

bur 7: VDMEN (VDD Monitor
Enable) — 6ut paspeltrenusi/3anperre-
HHUSI MOHMTOpA IIMTAaHWsl TP 3allHCH B
HEro COOTBETCTBEHHO 1 u 0.

bur 6: VDDSTAT (VDD Status) —
O6UT MHIMKAUMU COCTOSIHMA MHUTaHMSL.
Ecm VDD Hubke WM paBHO KOHTPOJIH-
PpyeMOMY TIOpPOTY HaIpsDKeHHsl, TO OUT
VDDSTAT conepxwut 0, usavye — 1.

Tabnuya 3
Hassanue peructpa — RSTSRC, Reset Source Register
(perucTp ynpasneHnsa ncTouHukamm cbpoca)
SFR agpec — OXEF 3HaueHue nocne cbpoca — nepemeHHoe
CemeiicTBa Bit7 Bit6 Bit 5 Bit4 Bit3 Bit2 Bit1 Bit0
FOOx, FO1x,
FO2x, FO4x, JTAGRST | CNVRSEF | CORSEF | SWRSEF | WDTRST | MCDREF | PORSF | PINRSF
FO6x, F12x
F2xx — — CORSEF | SWRSEF | WDTRST | MCDREF | PORSF | PINRSF
S’g;‘ g;)’: — | FERROR | CORSEF | SWRSEF | WDTRST | MCDREF | PORSF | PINRSF
F32x USBRSF | FERROR | CORSEF | SWRSEF | WDTRST | MCDREF | PORSF | PINRSF
Tabnuua 4
HaseaHue perucrpa — VDMOCN, VDD Monitor Control
(perucrp ynpaBneHus MOHUTOPOM NUTaHUA)
SFR apgpec — OxFF 3HaueHue nocne cbpoca — He onpegeneHo
CemelicTBa Bit7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0
F31x, F32x,
F33x, F35x VDMEN VDDSTAT — — — — — —
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Bpemsa Bxmouyenus VDMEN — He
Menee 100 mxc. KoBTponupyemsriit no-
por HamnpsDKEHHMsi HaXOIMTCS B [Mara-
30He 2,4...2,7 B. CnepyeT HallOMHHTB,
YTO BCTPOEHHasi OIlepaTHBHAs MaMATh
BCe€X MHKPOKOHTPOJIIEPOB COXPaHseT
3HaYeHHe IIPU CHM>KeHUHU HaIpsHKeHUs
nutasua o 1,5 B. 3Tto osvavaer, 4ro
omnparyBas coctosiaye 6uta VDDSTAT,
MOXHO 3apaHee OOHapy>XMTh CHHUXe-
HMe HanpsDKeHMs NTUTaHUA M COXpa-
HUTb Ba>KHBIE [aHHEIE, HallpUMep, BO
Flash-namsaTH Wiy npousBecTH mpyrue
HeoOXxoMMBble TIpH 3TOM pelictBus. Cre-
OyeT Tak)ke HallOMHMUTE, 4To VDD Mo-
HHUTOP, eCliM OH OyneT UCIIO/Ib30BaThCs
B NpOrpaMMe, NO/DKeH ObITh paspellled
IO TOTO, KaK OH OymeT paspellleH B Ka-
YyecTBe MCTOYHMKA cOpoca.

IMocneguuit SFR peructp, Bxooaiui
B ONMCHIBaeMBI€ TONCHCTEMBI — pe-
THCTP YIPaBJieHUsl PeTynsiTOpOM Ha-
npsxeHuss REGOCN. BctpoeHHbIN
PerynAToOp HAaNpPs>KeHHA €CTh TONBKO
B OJHOM CeMelHCTBe MHUKPOKOHTPOJI-
nepos — F32x, M ciemoBaTe/lbHO, HHU
O KaKko¥ COBMECTHMOCTH T'OBOPHTH He
npuxomutca. Ho MBI paccMOTpuM ero
B PaMKaX 3TOM CTaThH, IIOCKOJIBKY 3TOT
y3eJl MpencTaBseT 3HAYUTE/TbHbBIN HH-
Tepec JI1i MHOTHX paspaboTYHKOB, U
OYeHb XKajb, YTO OH BK/IIOYEH TOJIBKO
B OTHO CeMENCTBO U TOJIBKO Garogaps
HA/IMYHIO B 3TOM CeMeVCTBe MHTepeii-
ca c mmHo¥ USB. Perynarop Hanpske-
HHS MMeeT OTHeNBHBII BXOH, Ha KOTO-

Ta6bnuuya 5

HasBanue perucrpa — REGOCN, Voltage Regulator Control
(perncTp ynpasneHun perynaTopom HanpaxeHun)

SFR anpec — 0xC9

3HaueHue nocne c6poca — 00000000b (0x00)

CemeircTBO Bit7 Bit6 Bit5

Bit 4 Bit3 | Bit2 | Bit1 | Bit0

F32x REGDIS VBSTAT VBPOL

REGMOD — —

pplii MOXXHO TIOOAaBaTh HaIllpsKEHHe B
nuanasoHe 4...5,25 B, npu atom ero
BBIXO[| COeIMHEH C BHYTPEHHHMH Lie-
NAMHY NIMTAaHUA MMKPOKOHTPOJUIEPa, a
BBIBOJ| CTAHIIAPTHOTO IIMTaHUA MHKpO-
KOHTpOJUIepa IIPH pasperieHHH paboThl
peryasTopa Halps)KeHHs CTaAHOBUTCA
ero BHIXONOM. BrIxomHoe HanpsoKeHMe
perynaropa — 3,3 B (3...3,6 B). Berxon-
HOM TOK BHEIIHMX 1ieneir — He Gosee
100 MA. Peructp ympaB/ieBHsi pery/sTo-
POM HaIlpsi>KeHHs pacriosioxeH 1o SFR
ampecy 0xC9 (tabn. 5).

B peructpe ynpasneHus perynisatopom
HaIPsHKEHHsI HCTIO/IB3YIOTCA TOIBKO de-
ThIpe CTapIIMX OHTa:

Bur 7: REGDIS (Voltage Regulator
Disable) — 6ur paspenienus (0) win
samnperieBMs (1) BCTPOEHHOTO peryiisi-
TOpa HaMpsDKeHUA.

bur 6: VBSTAT (VBUS Signal
Status) — 6uT cocroanusa mauu VBUS
uHTepdeiica USB.

Ecnu uuTepdeiic nogkmoyeH K ceT
USB u, cneposatenbHo, Ha 1MHMHM VBUS
MPUCYTCTBYeT HamlpshKeHHe +5 B, To
VBSTAT = 0, unaye — 1.

butr 5: VBPOL (VBUS Interrupt
Polarity Select) — 6ut BrI6Opa nosp-

HOCTH nipepuiBanms o VBUS. Ecim 6ut
pased 0, TO NpepbIBaHHe BHIPabaThI-
Baercs ipu VBUS = 0 (1. e. oTkI0Ye-
HuM ripubopa ot USB 1uner), ecmi 6T
paseH 1 — mpepbiBaHHe BhIpabaThiBa-
eTCsl IIpY TONKIYeHUH K wyHe USB
(IIOSIBJIEHUM HAIpPSKEHHs Ha JIMHMH
VBUS).

But 4: REGMOD (Voltage Regulator
Mode Select) — BEI6Op pexnMa pery-
nsTopa: 0 — HOpMa/IbHBI PEXHUM (BHI-
XOJl pery/sTopa MONK/IOYeH B BHIBOIY
VDD), 1 — pexxuM 3HeprocbeperxeHus
(BBIXO]], pery/iiTopa OTK/IIOYEH OT BBIBO-
na VDD).

buter 3—0 He HUCNONB3YIOTCA, YUTA-
1oTcst kak 0000b, pM 3anmucH HO/DKHEBL
6BITH HYIAMH.

Ipoodonscenue credyem

Oner Hukonaiyyx,
onic@ch.moldpac.md

NUTEPATYPA:

1. http://www.silabs.com

Mpepnaraem opraHnsauvam v pusnyeckum nuyam opopmMmnTb NOANUNCKY Ha KHUTY
«X51-COBMECTUMbBIE MUKPOKOHTPOJUTIEPbl ®UPMbI SILICON LABORATIRES (CYGNAL)»

Astop O. U. Hukonaituyk, obnoxxa markas, 640 cTp.

BTopoe paclumpeHHOE U3aHVE HaCTORLWLEeN
KHUIMW NpefHa3sHAuYeHo Ans O3HAKOMIEHUR
yuTartenei € NoNHbLIM CNEKTPOM Xx51-coBmeC-
TUMbIX MUKPOKOHTPONIEPOR, BbINYCKaEMbIX B
HacToswee Bpems dupmoit SiLabs, koTopan
obveguHunack ¢ ¢vipmoit Cygnal.

B KHUre nogpobHO pacCMOTPEHBI apxu-
TEKTYpa, COCTaB nepudepuitHbix NoACUc-
TEM, CTPYKTypa PerucrpoB U 0CO6EHHOCTU
NPUMEHEHUAR BbICOKOMHTErPMPOBAHHBIX
cucrem 06paboTku AaHHBIX X51-COBMeCTU-
MblX MUKPOKOHTPOMNEPOB CO CMELLAHHOM
aHanoroBo v UMGPOBON aPXUTEKTYPON,
BKNIOYAKLWMX BblCOKONPOU3BOAUTENBHOE
MUKpokoHTponnepHoe aapo CIP-51, noc-
TPOEHHOE NO KOHBEWEPHOMY NPUHLUMY.
bnaropgapa aTomy MHOrve ceMencTea MyK-
pokoHTponnepos ¢upmbi Sil.abs passusator
NYKOBYK Npou3sBoanTensHocTs 25 MIPS, a
ofiHO 13 cemeinctB — 50 1 paxe 100 MIPS,
4YTO ABAAETCA HAVIBLICLUUM PE3yNbTaTOM
No NPOW3BOAUTENLHOCTU CPeU MUKPO-

X51- COBMECTHMbIE
MUKPOKOHTPOIUIEPHI
GHPMBI Shiicon Laboratories
(CYGNAL)

Cygnsl Is noy
Slileon Laborer lss

i

KOHTPOANIEPOB B MUpPE. ITO YHUKaNbHOE
MWKPOKOHTPONNEPHOE AAPO OCHALLEHO HE
MEHee MOLLHbIMY aHanoro-undpoBbIMU Y
Uudpo-aHanoroBbiMU y3namu, pacluvipeH-
How undpoBoi nepudepven, BKAOYaoLWen
wHtepdeicel UART, SMBus (12C), SPI, CAN,
USB, MolHbIMUM noACcuCTEMaMU NMAMATU U
NpepbiBaHUA, a TaKXKe YCOBEPLLEHCTBO-
BaHHbLIMU CPEACTBaMU BHYTPUCUCTEMHOIO

NPOrpamMMUPOBaHMA 1 0TNaaKu. Taknum o6-
pa3oMm, COBPEMEHHBIE MUKPOKOHTpONnepb
dupmbi SiLabs (Cygnal) ABnsaloTca He TONbKO
CaMbiMUN BbICOKOMPOU3BOAUTENBbHBIMM, HO Y1
CaMbIM¥ MOLHbBIMY NO COCTaBY aHANIOrOBO
n yudposoit nepudepumn.

Bo BTopoe v3paHwe AONOMHUTENbHO
BBeAeHa MHGOPMALVA O YETLIPEX HOBbIX
CEMENCTBAX, KOTOPbIE NOSBUNNCH C MOMEH-
Ta NEPBOro v3faHms KHurn. Kpome Toro,
WCNPaBNEHbl HEKOTOPBIE HETOYHOCTYH, A0-
NyLEHHDIE B NEPBOM V3AHUN.

KHura paccumraHa Ha LWnpPOKUA KPYr vH-
KEHEPHO-TEXHUYECKUX PAaBOTHUKOB, a TaKKe
CTY[EHTOB Y aCNUPaHTOB, HTEPECYIOLUXCH
NOCNEAHVIMU [OCTVXKEHUAMU COBPEMEHHOM
MUKPOKOHTPONNEPHOM TEXHVKM.

CTOMMOCTb NOANMNCKI Yepes peaakyuio
Ha KHMry — 250 py6., B 3Ty CTOMMOCTDb
BI/IIOYEHa CymMa nepecbiiku no Poccum.
Hawm pekBuanTbl cm. Ha puc. 55.
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Opranumsauna nuraumna NJINC
cemencrsea CoolRunner-Ii

dupmbi Xilinx

I'pacprikn, npeyicTap/ieH ble Ha puc. 3,
4, XapakTepH3yIOT H3MCHEHHe 3HAYEHHsI
I1aleHys HanpsDKeHHs Ha YIIPaB/ISoIeM
3/IeMeHTe B 3aBHCHMOCTH OT TeMIIepaTyphl
s nepsoro (LDOI1) u sroporo (LDO2)
CTabWIM3aTOPOB COOTBETCTBEHHO.

Ha puc. 5 npuBepeH rpaduk saBuch-
MOCTH TOKa [OTpe6/IeHNA MUKPOCXeMBI
MIC2210 oT BXOOHOTO HAITPSHKEHWS.
[TpuBepenHasl xapakTepUCTHKAa COOT-
BeTCTBYET BBIXOJHOMY TOKY KaXKIOTO
crabimsatopa 100 MKA.

I'pacuxu, usobpaxerisle Ha puc. 6,
AEMOHCTPUPYIOT 3aBUCHMOCTb TOKa
noTpeb/ieHnss MHKPOCXEMBl OT TeM-

Dropout Voltage
Output 1
SO T I
e FtTrrteoid
T [1]150mA load 1=
w
jors!
8 100,
.—
-
(@)
>
5
3 50
a
O
[14
[a)
04620 0 20 40 60 80 100120140

TEMPERATURE (-C)

Puc. 3

Dropout Voltage
Output 2

“40-20 0 20 40 60 80 100120140
TEMPERATURE ( C)

Puc.4

[epaTypbl MPU Pa3TMYHBIX 3HAYEHUAX
BBIXO[THOTO TOKA.

Ha puc. 7—10 npencrapnens rpacpu-
KH, TIO3BOJIAIOIINE OLCHUTb CTENeHb
BIUAHWSA TOKa Harpysku LDO-cra-
6mM3aTOpOB Ha MoTpeb/nsieMbIif TOK
mukpocxembl MIC2210 B pasnuyHBIX
pexumax. ['pacuku, npusencHuble Ha
puc. 7, 8, XapaKTepHU3yIOT 3aBUCHMOCTD
cob6CcTBeHHOTO TOKa HoTpebnenud
mukpocxembl MIC2210 o1 BBIXOZHO-
TO TOKa MepBOTo cTabuau3aTopa NMpu
OTK/IIOYEHHH M MaKCHMaJIbHOM PeKO-
MEHIyeMOM TOKe Harpy3KH BTOPOTO
cTabunn3atopa COOTBETCTBEHHO.

Ground Current
vs. Supply Voltage

60 Output 1 and 2
Z 50| %ith 100A load
=Y
5 40
: /
Z 30 A
O f
S 2
2
I
& 10
2z 3 4 5
SUPPLY VOLTAGE (V)
Puc.5
Ground Pin Current
= 71
3 1mA
50 ]
5 A
- 1
%40" OpA o0
o
p
O30
=
a
020
4
)
8 10
] Load on both outputs
0 oj_llllllléllolloLo
IHROREIISSTE
TEMPERATURE (°C)
Puc.6

I'padpuxm, nzobpakennrle Ha puc. 9 1
10, neMOHCTPUPYIOT 3aBUCMMOCTDL TOKA
norpe6enust Mukpocxemst MIC2210 or
TOKa Harpy3KH BTOPOTO CTabmin3aTo-
pa MpH Hy/J€BOM M MAaKCHMaJIbHOM pe-
KOMEH[yeMOM TOKe Harpy3kKH I1€epBOTO
cTabunusaropa.

YJacTOTHBIE XapaKTepUCTUKH KO3d-
(uuMeHTA CIIOKHBAHUS MyNTbCalMi Ha
BBLIXOZI€ TIEPBOTO M BTOPOFO CTabmiu-
3aTopa IpM MAakCHManbHOM 3HAYEHHH
BBIXOOHOTO TOKAa IpPeACTaBACHBI Ha
puc. 11 u 12 coorBeTcTBeHHO. CeMetic-
TBA rpaPUKOB, IIPHBECHHbIC HA 3THUX
PHCYHKAX, IO3BOJAIOT OLCHUTH BIIHSA-
HHUe 3HaueHHs eMKOCTH OJOKMPOBOY-
Horo KoufieHcaTopa Cgyp Ha ypOBeHb
My/bCALMI BBIXOJTHOTO HAaIlpsDKEHHUs
CTab11M3aTOPOB.

B Tabn. 3 ykazaHB MaKCHMMaJbHO
JIONYCTHMBIE 3HAYeHWs] OCHOBHBIX 3KC-
TUTyaTal{HOHHBIX [TAPaMeTPOB JI7isl MHK-
pocxemer MIC2210. Cnenyer ob6patuthb
BHHMaHHUE Ha TO, YTO ITPeBHIIICHNE TPa-
HUYHBIX 3HAYEeHUI], NPEJICTaB/IeHHbIX B

Ground Current
vs. Output Current

35
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[ 1
£ 2504 pon
i
& 20
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S
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o L .
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|_LDO2 Disabled (Vi,, = LOW) |
P N T T T T
0 50 100 150
OUTPUT 1 LOAD CURRENT (mA)
Puc.7
Ground Current
vs. Output Current
60
<50 T
f £— Both Enabled
340
o
o
330
O
la)
Z 20[ Both LDOs Active
O [~ LDO2 = 300mA
& 10— Output Current LDO1
L Varied from O to Full Load
oL L L 1L 1111 L1
0 50 100 150
OUTPUT 1 LOAD CURRENT (mA)
Puc. 8
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QuickStart Development System -
(EVAL-ADUC8xxQS)
MUHIMANBHBIR KOMITIEKT MHCTPYMEHTANbHBIX CPEACTB 418 PpaboTh
€ Mukpocxemamy cemeicrea ADUC Gupmsl Analog Devices -~
Mopaepxmsaembie Mukpocxemsl: ADUC812, ADuC814, ADuC816/24, <
ADuC831/32, ADuC834/36, ADuC841/42/43, ADuCB45/47/48 - i
OCTaB KOMONEKTA: LS !
OLieHONHas Nnata ¢ Mukpocxemon ADUC 1 MECTOM Ans MakeTvpoBakust 5“
WHTerpuposaktan cpena paspaboru NO ASPIRE (C orpaHmiermamm)

upgrade’
Kit

C ke ]
NPENHA3HAMEH [/ VHKEHEPOR, YXE UMEIOWUX B CE0EM PACRODAXEHIV
OLeHOuHBII KoMInexT QuickStart (EVAL-ADUCBxx) GuickStart -
or Analog Devices W Ipsiem

COCTOMT TOMbKO V13 BHYTPMCXEMHOTO
amynsTopa SPEAR

accutron spear (Single Pin EmulAtoR) j
YHVKENBHBIN " OAHOTMHOBBIA™ BHYTPMCXEMHLIA AMYNSTOP,
NpeIHA3HANERHbIA 117 OTNAJKY CVICTEM Ha MUKPOCXEMAX o
cemewctea ADUC ¢mpmi Analog Devices W
MopaepxviBaenbie Mukpocxems. ADUC812, ADuUC814, ADuC816/24, M
ADuC831/32, ADuC834/36, ADHWI/42/43 AW5/47/4B

_OCTaB KOMNNeKTa,

- MHTerpupoeaHHas cpefa paspabotkm MO ASPIRE (nonHas sepcus) pemd by
BHYTPVICXEMHbI aMynsTop SPEAR =
60K nuTaHvs TS o

QuickStart Development System

MosHbi koMAneKT VHCTpYMEHTAIbHBIX COENCTa ANt paborsl

© mukpocxemamu cemenctea ADUC dupmbl Analog Devices

Omepxmemue Mukpocxemsl. ADUC812, ADuC814, ADuC816/24,

ADuC831/32, ADuC834/36, ADuCEd1/42/43 ADu0545/47/48
OC aB KOMINEKTE,

CUEHONHES NNaTa © MUKPOCXemor ADUC 1 MecTom 18 MakeTUpoBaHus

HTErpupoBaHHas cpea pa3paboTku MO ASPIRE (nonsas Bepcvis) ¢ O C C u T r O n

BHYTPMCXEMHbBIR amynatop SPEAR
NOK NUTAHUS i
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Ground Current
vs. Output Current

PSRR Output 2

crase ysna nutanusa [JIMC cemeiicTBa
CoolRunner-II nzo6parxena na puc. 14.

35 I K IC = 100nF OnHOM U3 OT/IMYMTENBHBLIX OCOOeH-
’ BYP .
<30 / ‘k I HOCTEHN Y3/I0B IIMTAHMWSA, BBIIIOHIEMBIX
3 v, 6 'Ca o = 100F Ha 0CHOBe MUKpocxembl MIC2210, siBnisi-
=5 v -+ N
25 LDO2 LU s T 10TCA MMHUMAJIbHBIE pasMephl 1eqaTHON
—_— gty
& 20 D #ﬁ ; wiathl. CaMa MUKpoOCXeMa BbIITYCKAeTCsl
x x4 Cayp = InF [} ! B MMKPOMMHHMaTIOpHOM Kopryce MLF™
O15 & N (MicroLeadFrame) ¢ pasmepamu 3x3 M.
2 a N Kpome Toro, nmpuMeHeHHE TEXHOJIOTHH
3 10 2 Vi z Vo et H uCap obecrieunBaer pexkum crabuimsa-
@ [ LDO2 Only i o = 300mA W NIPH NOIKJTFOYEHWUM K BBIXOLY TO/IbKO
) 5—LD 1 Di - — | 'our MK TIp: 1 € K oy K
o ? | Isabllecli (\I/ENIT | L?V\:) — Cour = WF KepaMM4eCKOTO KOHJIeHCaTOpa OTHOCH-
00 50 100 150 200 250 300 0.01 0.1 1 10 100 1000 TE/ILHO Ma/IOM eMKOCTH. OHTI/IMaHbeIM
OUTPUT 2 LOAD CURRENT (mA) FREQUENCY (kHz) 3HAYEHNEM EMKOCTH BBIXOJIHOTO KOHJIEH-
caropa g LDO-crabunnsaTopoB MUK-
Puc.9 Puc. 12 pocxemer MIC2210 sBnsiercsa 1 Mx®. Co-
Ground Current Ta6nuua 3
60 vs. Output Current O603HaueHue Mapamerp Munum. | Makc.
Vin BxogHoe HanpsxeHne cTabunusatopos, B 0 7
250 1’;\' I Ven Hanps»keHuve Ha Bxopax paspelleHvs, B 0 7
f __L_Both Enabled Iopy MaKCManbHbI TOK BbIXOZA C OTKPLITbIM CTOKOM, MA —_ 250
EI 40 T Temnepartypa xpanenus, °C -65 +150
o
o
8 30 Tabnuua 4
o 0O603HaueHue Mapametp MunHum. | Makc.
% 20— Both LDOs Active Vin BxogHoe HanpaxeHue cTabunusatopos, B 2,25 5,5
8 10 — LDO1 = 150mA Vi HanpsixeHue Ha Bxogax paspelueHis, B 0 Vi
O 8;‘:'%? fcr:(').lr:‘:%n:oLEuollzLoad T, Pa6ouan TemnepaTypa NepexofioB TPAH3UCTOPOB, °C 40 | +125
05~ 50 100 150 200 250 300 Teomauas
OUTPUT 2 LOAD CURRENT (mA)
Homep BbiBoAa | O603HaueHne DyHKLUUOHANbHOE Ha3HaYeHue
Puc. 10 1 VIN Bxop HanpsxeHWe nuTaHna
PSRR Output 1 2 EN1 Bxog curHana paspelueHus nepeoro ctabunusaropa
u plll] 1 3 EN2 Bxop curHana paspelueHnsa BToporo ctabunmsaropa
Cgyp = 100nF ”I ”l 4 CBYP Bxog nogknioueHun 6NoKMpoBOYHOro KoHgeHcaTopa
il 5 SW Bxop curHana ynpasneHua BbIXOLAOM € OTKpbITbIM cTokom DRV
60— Cpyp = 10nF 11 6 GND O6Lyui1
o ﬂi N 4" 7 DRV BbIxop € OTKPBITHIM CTOKOM
" i
o T \ 8 ERR Bbixog curnana ¢nara owmnbkm Error Flag
% 4 Cayp = 10F | N 9 VOUT2 Bbixo BTOpOro cTabunusatopa LDO2
g ] 10 VOUT1 Boixog nepeoro ctabunuzaropa LDO1
2 il
L AN
L four = 150m VIN | @ |voutt v,
Cour = 1WF VN[ 1] IEVOUH Curnan paspeLueHus E “
0 L " EN1 Z] EVOUTZ Buixopa VOUT1 ENt 8 vout2 Veoo
0.01 0.1 1 10 100 1000 Curnan paspewexms EN2 | © ERR|—> " | CoolRunner-I
FREQUENCY (kHz) en2[3] [elerr Bbona VOUT2 8 | CPLD
BYP Z IZDRV - —]CBYP| © DRV
P 11 swlE] [_T_GND Curuvan yngagne[r;g\s} sw GE 1 MK £= I1 MK
uc. BbIXOAOM Coyp = ND 1
T !
97O Tab/IMIEe, MOXKET MPUBECTH K BbI- -
XOJly M3 CTpOSi MUKPOCXEMBIL.
y P P Puc. 13 Puc. 14

He cnepyeT BHIXOOUTD 3a paMKH 3Ha-
4eHUI1, yCTAHOB/IEHHBIX (PHPMOII-H310-
TOBUTE/IEM B KauecTBE ONTHUMA/TbHDBIX
LISl OCHOBHbIX 9KCIUTyaTallMOHHDIX f1a-
pamerpoB. PekomeHnmyemMble peXHMBI
JKCIUTyaTallMd MUKpocxembr MIC2210
npencrasnenbl B Tabn. 4. llpu Bhixo-
le 3a [penesibl, yKasaHHble B Tabm. 4,
HPOU3BOMUTEbL HE IAapaHTHPYeT HOp-
MabHOTO (PYHRIHOHHPOBAHHS MHK-
pOCXeMBbl.

Hudopmanust 0 (yHKLHOHAILHOM
Ha3HAaUeHHWH BBIBOJIOB MHKPOCXEMbI
MIC2210 B kopmyce MLF-10 conep-
KUTCA B TabJL. 5.

B Gojee HarisanHOM BHE Pacio-
JIO)KEHME BBIBOJOB MUKPOCXEMBI
MIC2210 nokasano Ha puc. 13 (Bun
CBEpPXY).

Tunosasi cxema IPUMEHEHUs] UHTET-
paibHOTO cTabnausaropa MIC2210 B co-

KpallleHHe YHCIA H pasMepOB BEIXOOHBIX
KOHJIEHCATOPOB TaKXXe [O03BOJIAeT MUHU-
MU3HPOBAaThL PasMepel [TeYaTHOM I1aThI
1, COOTBETCTBEHHO, o01ipe rabapuTHbIE
pasMepsl IIPOeKTHPYeMOTO YCTPOMCTBA.

Ipodonncenue cnedyemn

Banepuit 30ToB,
walerry@euro.ru
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Lingpposble curHanbHble

npoueccopbl

B smol cmamee pacckasvieaemca o eHympe+HHel npozpamMHO-102u4ec-
Kol mo0enu npoyeccopa u e2o cucmeme npepbiarull.

MPOTPAMMHO-NIOTUYECKAA MOAEND
U NPEPbIBAHUA

[Ipexne yeM HayaTe paspadaThIBaTh
IpOrpaMMBI IS CUTHA/JIbHOTO Ipoliec-
copa, HeOOXOIMMO NO3HAKOMHUTBCH C
€T0 IIPOrPaMMHO-JIOTHYECKOH MOJIENTBIO,
CHCTEeMON KOMaH[ M NPOTPaMMHBIMHA
uHCTpyMeHTaMH. OcBOeHHe aHHOTO
MaTeprana NMoTpebyer BpeMeHH U Tep-
nieHyst, HO 6e3 XOpoIIero 3HaHUA 3THX
OCHOB HEBO3MOXXHO OyneT HayuYHUThCH

MPOrPaMMHPOBATh CHUTHAIbHBIH IIPO-
Leccop.

HWrax, HayHeM ¢ IpOrpaMMHO-/IOTHYe-
CKOI1 MOJIe/U TIpoLieccopa. Takast Moziesb
wiss ADSP-2181 mpuBenena Ha puc. 1.
Ha Helt npencTaB/ieHBI BCe PETHCTPEI
MIPOIIECCOPA C YKasaHHeM HX pasMmep-
HOCTM M YCJIOBHBIMH 0603HayeHUAMHU.
HecMoTpst HA MBOTOYHC/IEHHOCTb 3THX
PETHCTPOB, BCe OHM PacIIpeNiesieHbl T0
JIOTHYeCKMM 6JI0KaM ITpoueccopa, 4to

MO3BOJIAET IIOHATH MX HasHaueHHUe 6e3
ocoboro Tpyna.

I'maBHbI 6JI0K PETUCTPOB NpeNCTaB-
JIeH Ha pHC. 1 CleBa B IPOLeCCOPHOM
angpe. B nepByio odepens, 310 6/10KM
PETHCTPOB IPOTPAMMHEIX TeHepaTOPOB
anpeca DAG1 u DAG2. [Janusie 6710k1
BKJIIOYAIOT B CeGs WHIEKCHBIE PerHc-
Tpol I, peructpol wmubl 6ydepa L u
peructpei-monupykaropsr M. Bee me-
pevHC/IeHHbIe PerHCTPBI UMEIOT pasMep-
HOCTB 14 OMT. ITH peTHCTPBI TO3BOJIAIOT
OPraHM30BHIBATH B ITAMSITH IIPOLIECCOPA
LUK/INYeCKHe M JINHelHble 6ydeprl ¢
aBTOMAaTHYeCKMM MHKPEMEHTOM afipeca
C/10B B 3THX Oydepax 1 oTce>XMBaHHeM
MX IJIMHBL B kax710M 13 6;10K0B resepa-
TOPOB IIPHUCYTCTBYET IO YeThIpe IPYTIIED
TaKuxX peructpos. Mcronp3oBanue 3Tux
M OPYTHX PerucTpoB 6ynmeT paccMOTPEHO
MO3)Ke Ha KOHKPETHHIX TIpHMepax.

Puc. 1

TAMMEP HUHTEPPENC NAMATH
MNPOLIECCOPHOE APO
TEHEPATOPbBI AJIPECA JIAHHBIX OX3FFD | TPERIOD OX3FFF SCR
Ox3FFC | TCOUNT
DAG1 DAG2 OX3FFE WSR
ATPECAOHS TOJLKO DM AJIPECAOUSI DM H PM 0X3FFB | TSCALE
SPORT 0
P o P " w " DMOVLAY | [PMovLAY
n [ [ s | s |[ o
PA3PELLIEHHE
L2 e LJ L6 i MYJIbTHKAHAJILHOCTH
] L3 M3 17 L7 M7 OX3FFA SORW1
14 14 14 14 14 14 oxaFFe | SoRWo
ox3FF8 | SOTW1 SPORT 1
IIPOTPAMMHBIA ABTOMAT X
OX3FF7 SOTWO “
" - ” [Ra | [ ]
v e
LOOP | ICNTL I PC TTPABJIEHHE VIIPABJEHHE
STACK STACK ox3FF6 | SOCR Ox3FF2 SICR
ax18 |18 16X14
I_J—C_I Ox3FF5 |SOCLKDIV 0x3FF1 | SICLKDIV
14 O0x3FF4 | SORFDIV OX3FFO SIRFDIV
OWRCNTR SSTAT OX3FF3 | SOABUF OX3FEF | SIABUF
CNTR 10 7 8
COUNT iMASK | MSTAT | AsTAT IDMA TIOPT
STACK STATUS STACK BDMA HIOPT
4X14 IIPOTPAMMHPYEMBIE ®JIATH
IDMA PETHCTPHI BDMA PETHCTPH
ALU MAC 0X3FE0 IDMACR 0x3FE4 | BWCOUNT
16 16 16 16 16 16 186 6 ‘ 0X3FE3 | BDMACR
PETHCTPHI
AX0 | AX1 ||f Avo | AY1 ] MX0 | Mx1 IMY° MY1| IPOFPAMMHPYEMEIX  Ox3FE2 BEAD
3 16 8 16 16 16 PAATOB
1
=0 e e T JIwe | e U B —
OX3FES | PFDATA
YCTPOUCTBO OBMEHA
SHIFTER MEXKIY ILHHAMH
16 8 5 5
sB
GOEIE]
16 16

3 1. CxemotexHvka Ne €
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K OMMNOHEHTbI.

Tabnuya 1

Perucrtp cocronanuna apudpmeTUKo-noruieckoro ycr,.oncrpa ASTAT

Paspan

UcxopHoe

H
COCTOAHVIE HasHauenue

Onar 3Haka BBoaa B ycTporcTBo casura SHIFTER (SS)

Onar nepenonHeHus B ymHoxutene-Rakonurene MAC (MV)

®nar yactHoro ANTY (AQ)

Onar 3Haka esoga nopta X B AJTY (AS)

Onar neperoca 6urta B AJTY (AC)

Onar nepenonHenuna AJTY (AV)

Onar otpuuatensHoro pesynsrata B AJTY (AN)

O =N W oy [N

(o] (e} {e] [o}ie}le] (o) (e]

Onar Hynesoro 3HayeHun B AJTY (AZ)

Pervcrp cocToanuna pexvima npoueccopa MSTAT

Pa3psan

WUcxopHoe

COCTOAKNE Hasnauenvie

Pa3pelueHne pexuma GO

PaspelueHue paboTbl Taiimepa

Pesynstathl yMHOXUTeNs: 0 — apobHble, 1 — Lenble

PaspelueHne pexmma HacbiweHus permctpa AR AJTY

PaspelueHne pexuma drkcaumm nepenonHenuns ANY

PaspelieHue 6uT-peBepcrBHoOn agpecaumm DAG1

O|= [N |W | |n|oy

[ele]e]l{e}le){e] (-]

Bui6op 6aHKa perncTpoB AaHHbIX: 0 — rnaeHbli, 1 — TeHeBOo#

Peructp paspeweHun npepbisanuin IMASK (0 — 3anpeuweno, 1 — paspeueHo)

Pa3psan

WUcxopHoe

a3HaYeHu
COCTOAHME Haznau e

15—10

He ncnonb3aytotcs

-IRQ2

-IRQL1

-IRQLO

Mepegartunk SPORTO

Mpuemunk SPORTO

-IRQE

BDMA

Mepegartumnk SPORT1 unm —IRQ1

MpuemHmk SPORTO unu —-IRQO

O|=|N{W ||V N[0 O

[=llellelle}e]la]e][e]l=](e][e]

Taiimep

Perucrp cocronnuna creka SSTAT

Paspan

WUcxopHoe

HasxaueHue
COCTOAHVE H

Crek UMKNOB nepernonHeH

Crek UMKNnoB NycT

CreK cOCTORHUIM nepenoiHen

CreK coCTORHMM nycT

CreK cyeTumka nepenonHeH

Crek cueTumka nyct

CTek cueTumKa KomMaHa nepenosnHeH

Q=N WD |V

—=lo|=|ol=lol=lo

Crek cueTumka Komasa nycr

Peructp ynpasnenun npepbisaumamm ICNTL

Paspsap

WUcxoanoe

a3HaYeHn
COCTOAHNE Haskauenue

Bno)eHHOCTb npepbiBaHuii: 0 — 3anpelleHa, 1 — pa3pelueHa

He ncnonb3yerca

YyBcTBUTENBHOCTD —IRQ2: 0 — YpOBEHDb, 1 — GPOHT

YyscrButenbHocTb —IRQ1: 0 — ypoBeHb, 1 — GpoHT

O = (N

XX IxX|Oo X

YyecTrBUTENBHOCTE —IRQQ: 0 — YpPOBEHDb, 1 — GPOHT

Perucrp ycraHoBxv u c6poca npepoiBanmii IFC (Tonbko 3anuck)

WUcxopHoe
COCTOAHUE

HasHaueHume

MpuHyauTEenbHan ycTaHOBKA NpepbiBaHnsa —IRQ2

NpuHyauTenbHas yCTaHOBKA NpepblBaHusa nepepatuymka SPORTO

MpuRyanTenbHan yCTaHOBKA NpepbiBaHWUA npuemHnka SPORTO

MpuHyanTenbHas yctaHoBKa NpepbiBaHus —IRQE

NpuHyauTenbHan ycTaHoBKa nNpepbiBains BDMA

olo|oI0o|Oo

MpvHyauTenbHas yctaHoBKa NpepbiBaHua nepepatunka SPORT1 unu
-IRQ1

MpuHyauTenbHan yCTaHOBKA NpepbiBakna npuemHuka SPORTO unmn —IRQO

MpuHyanTeNnbHaA yCTaHOBKA NpepbiBaHWUA Tanmepa

Cbpoc npepbiBaHms —IRQ2

C6poc npepbiBanua nepegatumka SPORTO

C6poc npepbiBaHUs NpuemHuka SPORTO

C6poc npepbiBaHus —IRQE

C6poc npepbiBaHns BDMA

C6poc npepbiBaHusa nepegatumka SPORT1 munm —IRQ1

C6poc npepbiBaHua NnpuemHmka SPORTO unm —IRQO

Q= N [W IS | Oy [0 O

(el (e} {e](e]e] o] (o] (e} o] o]

C6poc npepbiBaHUs Tanmepa

1 O X — npou3BonbHOE COCTOAHME nocrne copoca

brox nporpamMMHOro aeromMara co-
TEeP>XUT PErvCTpPhl, OTBEYAIOIIHE 34 aB-
TOMAaTHYeCcKHe OIepalluy IpoLeccopa.
B ux 4ncno Bxopat:

@ IPOrpaMMHBIN CYeTYHK ¢ 16-ypoB-
HeBbIM 14-paspsapHbiM ctekoM PC
STACK pisi OpraHusalidi BbI3OBa
nopnporpamMm u o6paboTky mpe-
prIBaHMIL;

e cyeTynk 1uK10B CNTR ¢ 4-ypoBHe-
BbIM 14-paspsanubM crekoM COUNT
STACK 18 OpraHMs3aLuM B/IOXEH-
HBIX [IPOI'PaMMHBIX LIMKJIOB;

e nicespopeructp OWRCNTR nns
OOHOBJIEHMA 3HAYEHUS CUETUHUKA
CNTR;

e LHKJIOBOIl KoMmapatop LOOP
STACK ¢ 4-ypoBHeBEIM 18-pasps-
HBIM CTEKOM JU/Is1 06€eCIIedeHUsA BhI-
TIOJIHEHHUA TIPOTPaMMHBIX LIMKJIOB
6€3 TaKTOB OXKHIAHUA.

Hasnayenue oCTajbHBIX PETMCTPOB
YTIpaBJIeHUsI ¥ COCTOSIHMA 6JI0Ka TIPO-
rpaMMHOTO aBTOMaTa IIPOLeccopa IpH-
BefieHO B Taby. 1. Ob6paiuenue K 3TUM
PErucTpaM M3 IMporpaMMel MPOU3BOIHT-
€Al IO MX NTOTMYEeCKHM HMMEHaM, COBIIA-
JAIOLUMM C MMEHAMH, TPHUBEIEHHBIMU
Ha puc. 1 1 B camoi1 Tabn. 1.

bBrnok apudMeTHKO-I0THIeCKOro yCT-
poiictBa ALU BrTIOYaer B cebs:

e 1Ba 16-paspAIHBIX PErucTpa oIe-

pannoB AX0 n AX1;

e 11Ba 16-paspsAnHBIX perucTpa ore-
pannoB AYO n AY1;

® OfMH 16-paspAnHbBII PETUCTP pe-
syneTaTta AR;

@ O/IMH 16-paspsAnHbIL perucTp 06-
patHoi1 casu AF.

Y Kkaxpmoro M3 3THX Perucrt-
pOB €CThb NBOMHHMK -— TEHEBOH pe-
THUCTP, M300pKEHHBIII HAa PHCYHKE
TIPOrpaMMHO-JIOTHYECKOi MOJIeNH PO-
Lieccopa B BHjie TeHeil. [lepexmouenue
MeXIy OCHOBHBIMH M TEHEBBIMH PeTHC-
TpaMHU NPOUSBONUTCA MPOrpaMMHO.

bnox ymuoxurens MAC sxnroyaer
B cebsi: '

e /1Ba 16-pa3psiHBIX PerucTpa ore-

paunoB MX0 u MX1;

@ /1Ba 16-pa3psnHBIX PETHCTPA OTle-
paunoB MY0O u MY1;

e /1B 16-paspsiTHbIX perucTpa pe-
aynbtata MRO 1 MR1;

@ OIMH 8-pa3psiTHBII PErHcTpa pe-
synstata MR2;

® O/IUH 16-paspsjHbIi perucTp ob-
patHoit cBsizn ME.

ITpodonzcerue cnedyem

Oner Banbna,
sandh@narod.ru
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Npeo6pasoBarenn
NOCTOAHHOIO HanNpAXXeHun
Ha mukpocxemax DPA-Switch

PaccMoTpuM 0CO6EHHOCTH TTOCTPO-
€HUsI MPAMOXOJOBBIX Ipeo6pasoBaTe-
JIel HanpsDKEHUSA ¢ OTHUM BBIXOJIOM Ha
Mukpocxemax cepurt DPA-Switch [7].

Ha puc. 22 npuBenena Tumosas cxema
TAKOTO [peobpasosarens, a B Tab. 4 —
ITPUMEP €ro BO3MOXXHBIX 3/IEKTPHYEC-
KHUX TapaMeTpoB. CrenyeT o6paTuTh
BHiMaHHe Ha ¢BA3b KITJI ¢ BapuanTOoM
npoexTHpoBanus. [1pu cTpemieHnH 1o-
6utbca MuHuManbHOH 1ieHbl KIT]T Tak-
Ke MoJyJaeTcss MUHUMaIbHBIM. B aToM
cryyae npu THnoBoM 3sHaveHuH KITJI
0K0710 85 % 13 obI11eil MOIITHOCTH TIO-
Tepb 25 % paccenBaeTca B MUKPOCXeMe
DPA-Switch, 40 % — B nuomax BeIXOH-

HOTO BbIIpAMHUTENA, 30 Y% — B Mar{uT-
HBIX 9JIeMEHTaX, OCTA/IbHOE — B IPYTHX
KOMIIOHeHTax. HekoToporo noBeileHys
KIT[I MO>XHO TOCTHYDb TIPH HPHMEHEHHH
6mpKaitieit 60J1ee MOIIHOM MUKPOCXe-
mer DPA-Switch, uro ymenb1uT norepu
B €€ CWJIOBOM KJioYe. YCTaHOBKa ellle
60iee MOLIHOM MHKPOCXEMBI HE YIIy4d-
LIUT CUTYAIHIO, MIOCKOIBKY BO3PACTYT
TioTepu Ha Tepexniovenue. [lotepu B
MAarHMTHBIX 3J7IEMEHTax MOIYT OBITh
CHIDKEHBI IIPH TIepexofie Ha YacToTy
300 xI', HO 3TO YBENIMYHMT HX Pa3Mephl
U pa3Mepbl KOH/IEHCATOPOB. 3aMETHOTO
yBemruenns KITII (u cronmocti) Mox-
HO NOGHUTBHCA NMPUMEHEHHEM CHHXPOH-

HOTO BblIpAMIeHHs. Bce

CxemoTtexHmka Ne 6 uioHb 2004

KOJUIEKTOpE TPaH3HUCTOpa onTonapel U2
B Xy[IIIeM C/Tyyae HaIpsDKEHHE He MeHee
+8 B oTHOCHTE/IbHO BBIBOZIA HCTOKA MHK-
POCXeMBbI M MCKTIOYEHHE TIPEBBILIECHUS
HanpsXeHHA KOJUIEKTOP-3MHUTTEP OIl-
TOMAPBI ¥ MOILHOCTH PaccesHUs Ha Hei
JOITYCTUMBIX BeM4uH. ITpocreiiumit 13
BapHaHTOB (pHC. 23, a) peycMaTprBaeT
rarieHye YacTH BXOJTHOTO HAIpsDKEeHHS
Ha crabwintpore VDI, BximoyaeMoM
TIOC/IENOBATENLHO € (POTOTPAH3UCTOPOM
orrrorapel U2. TTpakTirdecky Takoe BK/IIO-
YeHHe MOXKeT HCTIONb30BATHCSA JIHIID JUIS
OTHOCHUTE/IBHO Y3KOrO JUarasoHa BXOJI-
HBIX Hanpsokenwit (18...36 B) u xapax-
TEpU3YeTCS 3HAYUTENTbHBIMH [TOTEPSIMIL
B BapuanTe, H306pasKeHHOM Ha puc. 23, 6,
MUTAHUE LeNH YTPaBIeHUs OCYILEeCT-
BJIAETCA OT [IOTIONHUTE/IbHOM OOMOTKH
Tpancdopmatopa T1l. Ita o6MOTKa M
BBHITIPAMUTENBHBIA AUO BK/IIOYEHBI TaK,
YTO JHONI OTKPBIBAECTCA IIPH IIPAMOM XOfie
npeo6pasoBaTe/Is H HANPsDKEHKe HA KOH-
JleHcaTope BBINIPAMMTENS IIPONOPLHO-
HabHO BxogHoMy. KITJ] Takoro BapuanTa
6oblLIe, YeM PaCCMOTPEHHOTO BBIIIE, HO

- Lour BapHaHTHI IPOEKTUPOBA~  IIPU pacyeTe CJIenyeT TakKe BHUMATE/IbHO
+0 T s + HHUA ABJIAIOTCA KOMIIPO-  CJIEOUTH 33 TEM, 4TOOHI He TIPEBBILLIAINCD
Comp == * I . £y ‘ﬂ L | g MrccEbIMH Mexay KITII  HopMbl Ha HalpsbKeHHe U MOLIHOCTD pac-
I U pasMepaMH, CTOMMOC-  CeaHHs TPaH3HCTOpPa ONTPOHA.
[ - ThIO U CIIOXXHOCTHIO. I/IHTepeCHbIﬁ BapHaHT npezCcTaBieH Ha
R
y [] o Uz 4 — Ha puc. 23 nokasaubl  puc. 23, 6. /11 NMTaHUA LieNH PeTyMpo-
BX o
p Ul |L DPA-Switch ¥ orggouou " YeThIpe BApHAHTA [IMTaHHWA  BaHHsI Ha IpOCCe/ib Lour BTOPHYHOM LI€IH
YacToTHas
com'n'oTJ C, 7| xomnencaums | | | LETIH BXO/IA yIIpaBJ/ICHUs C HamOTaHa JONIOJIHKTeIbHAA o6MoTKa. [To-
J. o Obparrias cenab MHKPOCXEMBI DPA-Switch JIIPHOCTb BK/IIOY€HHA BHITIPSIMUTEIbHOIO
< P C"EC B NOps[Ke MOBBIIEHUS nuona VD3 TakoBa, YTO OH OTKPBIBACTCA
BYPASS
-0 e cioxHoctd ¥ KT, Jlio- npu 06paTHOM Xoue npeoﬁpaBOBaTelm,
60it U3 3THX BapMAHTOB  T. €. IIPH 3aKPbITOM K/II0Ye MUKPOCXEMBbL.
Puc. 22 obs3aH obecnieuriTe Ha B 3TOT MOMeHT OTKpHIT AHOn VD2 BroO-
Tabnvya 4
Napamerp O6o03HaueHme | Muuum. | Hom. | Makc. NMpumeuanve
BxoaHoe HanpskeHue, B Ugx 36 48 75 —
Mopor BKkAtoueHns npu noebiwexHnn Ugy, B e — - 36 —
Mopor BbikNOYERUs NPU NOHMKEHUN Ugy, B — 29 — — —
Mopor BblknOYeHUA NpY NoBbiweHn Ugy, B — - — 90 —
[Mopor BKkNoueHns Npu noHwxkennn Ugy, B — 72 — — —
BbixogHoe HanpsxeHve, B Ugiix 48 5 52 +4 %
Hanps»xeHue nynbcaumii v iym, MmB Unvn — 50 — B nonoce 20 My
BbixogHow TOK, A lanix 0 — 6 —
HectabunbHOCTb BHIXOQHOIO HANPRXKEHNUs NPV U3MEHEHVIN BXOAHOTO . . 0.2 . .
B MONHOM Avanasone, % !
HecTabnnbHOCTb BHIXOQHOTO HANPFXKEHNUA NP M3MEHEHWUN BbIXOAHOTO TOKa _ _ 05 . _
B NoNHOM AnanasoHe, % "
Bbl6pOC BLIXORHOTO HAanpXeHWA NPY U3meHeHUM Harpy3ku, % ot Uguy o — 3 — V3MeHeHWe Harpyaku
or50 0075 %
Bpems BOCCTaHOBNEHWS BbIXOQHOTO HaNpseHnA
N — - 200 — CO CKOPOCTBIO
€ TOUHOCTbIO 1 %, MKC
100 mA/MKC
BbixogHas MOWHOCTb, BT Prux — — 30 —
KMNA npw pasnnuHbix BapuaHTax NpoekTnpoBanuns, %
MUHUManNbHan yeHa . . 84 - Pguix = 30 Br,
YNYULLEHHbIN BapyaHT 87 Ugx=48B
CUMHXPOHHOE feTEKTUPOBaHUe 91
Hanpsxenve nsonaumm, B — — 1500 —— —
Temnepatypa okpyxatoLiew cpeapl, °C — -40 — +85 —

PEPOWER
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PHMUHOI LIeTH U HanpsDKeHHe Ha 0OMOTKe
apoccens Loy paBHO BBIXOIHOMY C TOY-
HOCTBIO [0 MafIcHHA HanpsDKEHHs Ha JH-
oze VD2. B pesynbrare npu 3aMbIKaHUHA
mery o6paTHOI CBA3H, CTaOWIHHPYIO-
LIEil BBIXOJHOE HAIPSKeHHe, CTaGImm-
3MPOBAHO M HAIIPSDKEHHE Ha KOJUIEKTope
TpaH3HCTOpa onTonapeL ITnartoit 3a BeI-
COKHe IIapaMeTpHI TAKOI'O BapHaHTa AB/IA-
€TCsl YCIOXKHEHHe KOHCTPYKIMU JPOCCEISL.
HamnpsixeHHe MMTaHKA LIETH yIIPaB/IeH s
MO>XHO M3MEHSATb, IONOHpast YHC/IO BHUT-
KOB JIOTIO/THHTE/TbHOM OOMOTKH IPOCCEIA.
3To HanpsHbKeHHe MUHMMATBHO MPU MH-
HHMa/IbHOM Harpyske IpeopasoBaTeis 1
MAKCHM/IBHOM BXOIHOM HAIIPsDKEHHH.

B BapraHTe Ha pHc. 23, 2 HanpsDKEHHe
IHTAHUS OITonaps! U BeiBoga C MUKpO-
cxeMbI JOPMHUPYETCs LIeTIbI0, COCTOAILEH
3 IOTO/IHUTE/ILHOM BTOPHYHOI OGMOTKH
TpancopMaTopa, ABYX AUOMIOB, APOCCEIs
M KOHJIEHCAaTopa. 3Ta [elb aHIOTHYHA
BTOPHYHOM CHIOBOIT LieIH rpeobpasosa-
TeJIs X TAK)Ke BbIIAeT CTablIbHOE Haripsi-
xenpe. Takoit BapuaHT 1esiecoobpasno
HCIIO/IB30BATh, €C/IH HAMOTKA JIOTIO/NHH-
Te/IbHOM 0OMOTKH Ha IPOCCENb 10 KAKHM-
7mb0 MPHYNHAM HEBO3MOXKHA.

st OLeHKH MOIIHOCTH, pacceHBa-
€MOi1 Ha TPaH3HUCTOPEe ONTOIApPHI, He-
00XOIMMO 3HATh MAaKCHMAa/IBHBIN TOK
4epes Hero. ITOT TOK yKasaH B Tab. 3
Kak [gkip) ¥ cocraBiser 9...14 MA B 3a-
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BUCHMOCTH OT THIIa MHKPOCXeMbl. Mak-
CUMajIbHas pacceMBaeMas Ha OITOTape
MOLITHOCTD TIOJTYYa€TCH PU MaKCHMaJTb-
HOM HaIIpsDKEHHH Ha KOJUIEKTOpE TPaH-
3MCTOpA ONTONAphl 1 MHHHMAa/IbHOH
Harpyske Ipeo6Gpasoparens. B Tabn. 5
MpUBENEeHbl PEKOMEH/IALIHH 110 BHIOOPY
cxeMbl ITUTaHHUs 1IeTH YIIpaB/IeHHU.
Tpu npoekTHpoBaHuH Tpancdopma-
Topa Haubo/Iee BaXKHBIM NapaMeTpoM
ABJIAETCSE OTHOILUEHHE YHCIa BHUTKOB
NIepBUYHON M BTOPUYHO#M 0OMOTOK. IT0O
OTHOILIEHHe JO/DKHO OBITh JOCTATOYHO
MaIBIM 118 obecriedeHust HeoOXOIMMO-
TO BBIXOJHOTO HAIIPSXEHWs IIPH MUHH-
MaIbHOM BXOZHOM. Ecnm MMHHManb-
HOE BXOJIHOE HanpsDKeHHe OTPellesICHO
3HayeHHeM 36 B, B HauxynmeM ciaydae
M3-3a pazbpoca MapaMeTpoB 3/IeMeH-
TOB 1€ BBIKIIOYEHHA MHKPOCXEMBI
TIPH CHIDKEHHH BXOJIHOTO HaNpsXXeHHUS
DPA-Switch 6ynmer pa6orats npu 29 B
(cMm. Tabn. 4). U3 aToro HanpspkeHus
CyieflyeT BBIYECTh IajieHHEe Ha KaHaje
CTOK-HCTOK KJIIOYEBOI'O TPAH3UCTOpA
MHKPOCXeMBI IIPY MAKCHUMATBHOH Ha-
rpyske. MakcuMaibHOE CONIPOTHBIIEHHE
KaHana cocrasiser 0,43...2,3 OM B 3a-
BHUCHMOCTH OT THUIIA MHKPOCXEMBI NpH
temiepatype 100 °C. CyuiecTBeHHYyIO
POJIb BIIHSET TAJIeHHE HAIIPXKEHHUA Ha
OMHYECKOM COLPOTHUBJIEHHH IIE€PBHY-
HOI1 06MOTKK TpaHCopMaTopa, IIpH-

Tabnuya 5
BapwnaHT no cxeme
n, Cno PexomeHpaLmmn
Ha puc. 23 Ugy, B Kna MHOCTb eHAaLwn
a 18...36 |HU3KWA | HU3KanA Tonbko ans Ugy=18...36 B
6 36...72 | cpegHuid | Hu3Kas [1Ns HM3KOW CTOUMOCTN
a 36...72 | BbicoKMit | BbICOKaS MNpy BO3MOXHOCTU N3rOTOBNEHUS
creuwanbHoro gpoccenst
. Mpu ncnonbaosaHnm
2 36...72 | BbICOKMIA | BbiCOKaRA fOTOBOFO POCCENST

yeM CJIeflyeT YY€CTh €ro IOBBIILIEHHE
OTHOCHTE/IBHO TOCTOSHHOTO TOKAa Ha
paboueir yacToTe mpeobpasoBaTeis.
PesyipTar celyeT yMHOXHTh Ha MH-
HUMa/JIbHOE 3HaYeHHE MaKCHMaIbHOIO
xoaddunrenTa sanomHeHus Dy sy, co-
crapisioniee 71 % B COOTBETCTBUU €
tabn. 3. Ecnu Teneps pasnenuTs €ro Ha
CyMMy BBIXOJTHOTO HAIIpsDKEHHS, Tajie-
HUsl HANPsDKEHUA Ha BHIIPSIMHUTEIBHOM
mpoge IloTTKH BTOPHYHOM TienHu U CO-
TIPOTHBJIEHUSAX BTOPUYHOH OGMOTKH 1
CIJIKHBAIOLLIETO [POCCENS, IONTyIHM
BEPXHHUII TIpefieN sl Heo6XOMUMOTo
koagdurmenTa TpanchOpMALHH.

PeanbHOe 4YHCIO BUTKOB OOMOTOK
TpancOpPMaTOpa 3aBUCHT OT Pa3MePOB
HCIIOIb3YeMOTO CepIeYHHKa, MaTepHas
KOTOPOTO HO/DKEH 00/1ajaTh MajbIMU
MoTepAMH Ha paboyell YacToTe Mpeoo-
pasoBarens. OueHb NOJIE3HO M/ CHU-
JKEHMSI ITOTepb HAMATHIBAaTh OOMOTKH
JKTYTOM, @ He OJMHOYHBIM IPOBOJIOM.
ITpu BBIXOTHOM TOKe 6ostee 6 A Herneco-
06pasHBIM SIBJISETCA BBHINOIIHEHUE BTO-
PUYHOM OOMOTKH M3 MeHO# (ONbrH.

Bri6op cepnedHHKa SIB/ISICTCS CTIO>KHBIM
KOMIIPOMHCCOM MEX]TY OOLUEH IUTONIAIBIO
ceyeHHs1 OOMOTOK, CedeHHeM CepleYHHKa
M OTHOLLIEHHEM TIOBEPXHOCTH CepIeYHHKA
K ero 06'beMy. JTH IIapaMeTphbl ONpeiei-
10T [OTEPH U TEIUIOBOE CONPOTHBJ/IEHHE
TpanchopMaropa. Hepenko eqMHCTBEH-
HBIM IIyTeM IIPOBEPKH TEMIIEpaTypHOIO
PeXHMa SIBJIIETCS M3TOTOBJIEHHE MaKeTa
nipeoOpasoBatesns. TemmepaTypa HO/DKHA
H3MepATHCsE B Hanbosiee ropsideit TOUKe,
KOTOpast 0ObIYHO HAXOIUTCA B CEpeNUHe
cepmeunrKa riofi obmMotkamu. Temriepaty-
pa o6moTok ceerue 110 °C tpebyer crre-
L{Ha/TbHBIX MAaTEPUAJIOB M €IBA JIH MOKET
6bITh peKOMEH/IOBAHA.

Tlpu npoexTHpoBaHuM TpaHCQOp-
MaTopa PEeKOMEHIyeTCs MHHHMH3H-
POBaTh YKC/IO BUTKOB B IIpelieiax 3a-
NAHHBIX OTPAHUYEHMIT M YBEIMYHUBATH
00beM MPOBOJHHUKOB 10 MAKCHMA/TIBLHO
BO3MOXXHO¥ BEJIMYMHEIL, ONpefie/sieMoit
OKHOM CepIeYHHKA. JI/is1 yMeHbILeH s
HMHIYKTHBHOCTH PAacCefHMs, YTO OYEHb
B)XHO, BTOPHYHYIO OOMOTKY ClleflyeT
pacrosaraTe MeX[y CIOSMH IepBHY-
Ho¥1. B ceprednyike TpaHcopMaTopa He
IO/DXKHO GBITH BO3MIYIIHOTO 33a30pa.

Ipodonscenue cnedyem

Cepreit buproxos,
editor@dian.ru

NUTEPATYPA:

7. DPA-Switch DC-DC Forward Con-
verter Design Guide. Application Note
AN-31. <www.powerint.com>.
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(Npogomxenne. Hayano — N° 5/2003)

KomnblorepHoe
CXemMoTexHMn4yecKoe
mopenupoBaHue
3MIeKTPOHHbIX YCTPONCTB

ABYXNONYNEPUOAHDIE
BbINPAMUTENN

B opHOMO/NyNepHONHBIX (OJHOTAKT-
HBIX) BBIIPSIMUTESX TOK MPOTEKAeT B
Harpyske TOJIbKO B T€UEHHE TIOJOBUHbI
1IepHOoJIa, UTO MPUBOAUT K OGONBIITHM
mynbcayyam U Masiomy KITI1. 31u Hepo-
CTATKH YCTPAHSIIOTCS B BHITTPSIMHTESIX,
COOpaHHbIX M0 JIByXIIOAYIIEPUOIHBIM
(IBYXTaKTHbIM) CXeMaM CO CpelHeil
TOUKOH U 110 MOCTOBOH CXeMe.

[iByxnonynepnopHbiii BbInpAiMuTent
€0 (pefiHel TOUKON

st maHHO# cxeMbl HEOOXOUM TPAHC-
¢dopmarop, Bo BTopruHOIT 06MOTKE KOTO-
POTO UMeeTCst IOTIOJIHUTE/ILHBIN BBIBO/J]
OT ee CepelIMHBI (CpenHsis TOYKa). ITOT
BBIBOJ1 OOBIMHO COEAHHSIOT € OOIIHM IPO-
BOIOM (3a3eMJISIIOT), M HA HEM HAXOIUTCS
OTPHIATE/IbHBII TIOIKOC BBITIPSMUTEISI.
Mopens Takoro rpancdopmaropa uMeeT-
cs1 B EWB, oHa 6b11a Mcnonb3osaHa paHee
(puc. 27), HO cpejiHsisi TOUYKA HE UCTIONH30-
Basiack. B cBs13U € 0COBEHHOCTAMU CHATHS
OCLIW/IJIOTPAMM OTHOCHTE/IBHO 3a3eMJIsie-
MOTO BBIBOJIA B ATOM HIporpamme oOpasy-

€M MOJIENIb COCTABHOIO TpaHchopMaTopa
CO CpenHen TOYKOM U3 IBYX UIEHTUYHbIX
tpancgopmaropos 11 u T2.

Bupryanbuas monmens B EWB npei-
CTaBJIEHa Ha puc. 32.

BupTyanbHbple KOMNOHEHTHI. McTou-
HUK TepeEMEHHOT0 Hanps>keHus El.
HeficTBylolllee 3HaUeHUE HAIIPSIKEHUS!
(Voltage) — 220 V, uacrora (Frequen-
cy) — 50 Hz u ¢rasza (Phase) — 0 Deg.
Tpancdopmaropbr T1 1 T2 anaiornyHsl
T1 na puc. 27. Jlnoapr VD1 u VD2 —
IN4001, pesucrop R1 — 100 Om.

BupryanbHbie cxeMHble IPHOOPHI.
MynbTHMETP, YCTAHORJIEHHBIH B PEXKUM
BOJITMETPA MOCTOSTHHOTO ToKa. Ocumii-
JIOCKON JIBYXKaHa/ILHBIN (puc. 33), cko-
POCTb TOPU3OHTAILHOM pasBepTkH (Time
base) — 5 ms/div. Kanan A noukmoyeH K
cetu 220 B, 4yBCTBUTENLHOCTD BEPTHKAIb-
Ho¥t passepTkn — 200 V/div, cMmeruenue
110 BepTuKaan Ha 1,40 nenenuns. Kanan B
BKJIFOUEH K BBIXOY BBLITIPAMUTENS, YyBC-
TBUTENLHOCTL — 10 V/div, cmenenue co-
OTBETCTBEHHO Ha MUHYC 2,20 jie/ieHusi.

PesynbraThel MonenupoBaHus. Bbi-
HpsSIMIEHHE TIPOMCXOAUT B 000HX 1101y~

MEePUOJAX, T. €. TOTIePEMEHHO PaboTaIOT
BepxHsisi (OTHOCUTENLHO pesncropa R1)
M HIDKHSISL 4acTH cxeMbl. [Tpubopsl no-
Ka3pIBalOT, YTO HAIIPSDKEHHE HA HaTPy3Ke
(pesuctop R1) ysennuwiocs B iBa pasa
1 paBHO npumepHo 8,2 B. Paccmarpusas
Ha OCLMJIIOCKOTIE KAPTUHY BHITTPAMIIEH-
HOI'O HAIIPSHKEHMSA, HEOOXOIUMO UMETh
B BUJLY, 4TO J1y4 B cmeliien BHu3 Ha 2,20
IeJIEHNs], @ BXOZ, 3TOTO KaHajla BK/IIOICH
Ha PEruCTPaLMI0 TIOCTOSIHHOIO Hanps-
»kenus (knomnka DC storo xanana yrorn-
nena). Ecnu nepekniovuTh 3TOT KaHaa B
pexum AC (puc. 34), TO Jy4 OnycTUICS
u GynieT coBepLIaTh BEPTHKAIbHbIC KOJIE-
6anKs OTHOCHTE/ILHO 33aIAHHOTO YPOBHS
1o LiKajge MUHYC 2,20 nesieHus.

[Iposensi rapMOHUYECKNIT aHAIU3 Ha-
UPsKEHUS Ha HArPy3Ke, MO>KHO YBUIETD
(puc. 35), 4TO B CrieKTpe Ha Harpyske
AIPKO BBIP@)KEHbl TIOCTOSIHHAsi COCTaB-
Jston@st U Bropast rapmonMka (100 I).
IT0 COOTBETCTBYET (PU3UYECKOT MPUpOe
MPOIECCOB U TAKXKe XOPOILO BHUIHO Ha
3KpaHe BUPTYa/IbHOrO OCLM/UIOCKOTA.

BuptyanpHast mopene B MC npusene-
Ha Ha puc. 36.

Bupryanbsble KomnorneHTol. HMcroy-
HUK TIepeMEeHHOTO Hanpspkenus Part =
El, Model = sin, amminTyza Haupsoxe-
Hust A = 310, vyacrora F = 50. Tpanc-
dbopmatopnt (Transformer) MoryT 6bITh
B35IThl TAKMMH XK€, KaK U /15l CXeMbI Ha
puc. 29. Iuonst VD1 1 VD2 — 1N4001,
pesucrop R1 — 100 Om.

B cxeme Ha puc. 36 rapaieNnbHO BKIIO-
eHHbIC HePBUIHBIE OOMOTKM rpaHcdOp-
MaTopoB 06pasyloT 3aMKHYTBII UYKCTO
MHIYKTUBHBIA KOHTYpP, M TIPU MaTeMa-
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THYECKOM peLIeHHH 3aaqi BO3HHKAIOT
ocobenroctu. [Iporpamma npn sarycke
KOMaHIbl Ha MOJIE/IMPOBAHUE BBITACT
coobrieHne o6 ornmbke. ITOT KOHTYP
PaspeIBaeTCA BBENEHMEM BCITOMOIATelb-
HOTO Pe3ucTopa HebGOJIBIIOrO COMPOTHR-
NeHusl, He BAMSIONIETO Ha paboTy CXeMbl
(R2 = 0,1 Om Ha puc. 36). B ananoruyHot
Mogenu niporpammel EWB (puc. 32) aToro
IEIaTh He MOTPeBOBAIOCk, Tak KaK B UC-
NO/IL30BAHHBIX TaM MOJENAX TpaHchop-
MaTOpOB y»Ke ObUTH TIOCTAR/IeHbI COOTRETC-
TBYIOLIME COTPOTHBITeHUs (pHC. 26).
AHanns BeInoHseTcs B pe>xxume Tran-
sient. Pesaynnrarsl (puc. 37) nokaswIBaioT,
4TO Cpe/iH{e 3HAYCHHUS HAPAXKEHU Ha
Harpyske U TOK B HeH TAKXKe BO3POC/H B
JiBa pasa, M, COOTBETCTBEHHO, B JiBa pa3a
BO3POCJIA IOCTOAHAAS COCTAB/IAIOLLAA B
CIIEKTPE BBIXOJTHOTO HAMIPSXKCHHS, a rap-
MOHHMKA C CETEBOW YaCTOTOM MCYe3Ia.

MOCTOBAR CXEMA
Beinpsimuren, cobpaHHbIe 110 MOCTO-
BBIM CXEMaM, BeCbMa ITOITY/IAPHbI CPejii

pamuoobUTeNe, IIMPOKO HUCIIONB3Y-
I0TCS1 B [IPOMBINIICHHBIX JIEKTPOHHbBIX
YCTPOICTBAX, U TOMY €CTb Psiji BECKHX
nprarH. OgHO(MA3HDBIT MOCTOBOI BBITTPS-
MHTE/b SIB/ISIETCA [IBYXITO/TYTIEPHOJIHBIM
BoIpAMUTeIeM. OH MOXeT NMUTAThCS
KaK OT OjiHO(A3HOM CeTH NepeMEeHHOTO
TOKa, TaK Y OT TPAHC(POPMATOPa, HO TIPH
3TOM B OT/IMYME OT IPENBIAYILHX CXEM
He TpebyeTcsl BBIBOHA OT CpenHel ToY-
ku. [1poBenem uccenoBanme MOCTOROTO
BLIPAMUTENA B nporpamme EWB. Hc-
NOJIb3yeM UCTOYHHK, THII IMO/IA U HATpy-
304HBII1 Pe3UCTOP, AHATIOTHYHbIE CXeMe Ha
puc. 27. [lnopHetit MmocT (pHC. 38) MOXXHO
COOpaTh U3 YETBIPeX JIMOMOB HJIM UCTIONb-
3oBath roroByto cbopky Full Wave Brige
Rectifier (1ByxmonyriepHonHbIi MOCTOBOI
BBIIPAMHTE/Ib) U3 KOMIIOHEHTHO I1aHe-
ym Diodes.

Kapruna Ha sKpaHe ocuMyu1oCKOIa B
9TO MOJIe/IM NOBTOPSIET PaHee IIpei-
CTaBJIEHHYIO Ha puc. 33.

B nporpamme MC s pernenmst aHa-
JIOTHYHO 33241 UCNOJIb3YeM HCTOUMHHK,

THII IMOJIa M HArpy30YHBIN PE3UCTOP,
KaK cxeme pHc. 29, HO MocT cobepeM U3
OTHeNbHBIX AHVOB. s ynoberea Ha-
YepTaHusi MOCTOBOI CXeMbl BhIOHpaem
IHO[l, TIOBEPHYTHIM Ha 45°, mocnenosa-
TEJIbHO BBINOJNHSAS Ofnepauun Beibopa
Component>Analog Primitives>Passives
Primitives>D45. Ckomnuposas Au0j ertle
TP# pasa, 3alaeM jHomam umMeHa VD1—
VD4, nosepHeM Ka>K[IBIH IMOJT TaK, YTO-
6b1 OH MMe/T OPHEHTALMIO, 1TOKAa3aHHYIO
Ha puc. 39, 1 cobepeM MOCTOBYIO CXeMy.

[TpoBosMM MOZIENIMPOBaHKE NUTAIOLIE-
IO HAIIPSKEHMA U TOKOB, IIPOTEKALIMX
qepes NHobl U HarpysKy (puc. 40).

[Nosyuentbie rpaHKH IeMOHCTPHPY-
10T NOLIEPEMEHHYIO paboTy 11ap JIMOLOB
VD1VD3 u VD2VD4, naxopsiuiuxcsa B
MPOTHBOMONOXKHBIX TIeYaX MOCTA, Ha
00111y HAarpysKy.

IIpodonncenue cnedyem

T'enpux Kappames,
Gkardashev@Yandex.ru
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Borland C++ Builder 6
ANA HAYMHAOLWNX

B 0aHHOU cmamee pacckazvieaemcsa 0 mom, Kak /1€2k0 U npocmo 0C8o-
ume 00UH u3 HoBbix Npodykmos Borland C++ Builder 6.0 dnsa pazpabomku
npozpamm u 6biIcmpo Hayame co30a8dMe COOCMBEHHBIE NPOZPAMMb,
pabomarowue 8 onepayuoHHol cucmeme Windows.

peLlM HAMKCaTh OAHHYK CTa-

TBIO TIOTOMY, 4TO CaM IpOLLIeN

HempocToi n1yte o6yuenus Bor-
land C++ Builder u xoren 61 3HauU-
TEJIbHO 06/IErYUTh MPOLIECC OCBOEHUS
9TOTO MPOIYKTa HOBUYKaMH. CeronHst
A MOTY C YBEPEHHOCTBIO CKa3aTb, 4TO
MIPOLIECC CO3TAaHUA MporpamMm Ha Bor-
land C++ Builder sBnsercs He TonbKO
MPOCTHIM U TIOHATHBIM, HO CaMO€ IJIaB-
HOE — TBOPYECKUM, TIOJIE3HBIM U 3aXBa-
THIBAIOILIMM 3aHsATHEeM. HanucaB cBOIO
[EPBYIO IPOTPaMMy B 3TOM TIaKeTe, BbI
HaBEPHAKA HE CMOYKETe OCTAHOBUTHCS U
HayHeTe TBOPUTD. Sl He mpeTeHyI0 Ha
3BaHMe NPOrPaMMHCTA, T. K. B OCHOB-
HOM 3aHHUMAaIOCh CXeMOTexHUKOil. Ho
MOCKO/IBKY B HACTOSIIEE BPEMST 37IEKT-
POHHasi TEXHHKA OPTAaHUYHO BKJIIOYAET
B ce6si MUKPOKOHTpOJUIEPLI M TIPOLiec-
COPBI, KOTOpbIE HEOOXOAUMO TIPOTPaM-
MHUPOBaTh, 2 KOMIBIOTEPHI CTAHOBSITCSA
MPUBBIYHBIMH UHCTPYMEHTAMH, TaKXKe
TpebyIOIMMH TIPOTPAMMHUPOBAHHUS,
CTAHOBHTCS OUYEBUIHBIM, UTO IIPOTPaM-
MHPOBaHHEM HeOOXOMMO OBJIA/IEBATh.
3T 3HAHHUSA NO3BOJIAT CAMOCTOATEIBHO
CO3/1aBaTh TECTOBbIE MPOTPAMMEBI, yTH-
JIUTHI W HECTIOXKHBIE TPOrPaMMHO-HHC-
TPyMeHTabHBIE CPECTRA ISt OTIANKU
U TECTUPOBAHUA CXEMOTEXHUYECKUX YC-
TPOFCTB, & TAK)Ke TIO3BOJIAT CO3aBaTh
PasnUYHbIe IMEKTPOHHbIE YCTPOICTBA C
MPOrpaMMHONM NOAIEPIKKOM.

JlanHast cTaThsi He IpeTeHAyeT Ha
MOJIHOE U [IETa/IbHOE OMMUCAHUE TIPO-
rpammuoro nponykra Borland C++
Builder 6.0, Ho 6naropmaps cBoeii KOM-
MMAaKTHOCTU OHa TI03BOJsAET He 6O0sCh
6onbiioro ofbemMa MaTepuana mJiA
M3y4yeHUsi HavyaTh OCBAHBATbh 3TOT Ila-
KeT U ObICTPO HayuUTHCS MUCATh CBOH
nporpammbl. PaGorats B cpene Borland
C++ Builder 6.0 moxeT no60it monb3o-
BaTe/b KOMIIBIOTEPA, UMEIOIIMIT XOTS
6b1 MUHHMAIBHBIC 3HAHHMSI O MPOTPaM-
MHPOBaHHH, HanpHUMep U3 MPOrpam-
MBI HIKOIBHOrO Kypca. Ilocrenenno
9TOT YeTOBEK MOXKET yB/IeYbCsl U CTaThb
HaCTOSAIIMM TPOrpaMMUCTOM. B cBO-
€M M3JIOKEHUM 51 XOUY, He OTAroIas
HU36BITOYHOCTBIO MaTepuasa, yBleyb B
3TOT YAMBWTE/IBHBIN U NPEKPACHBIIT MHP

16 mporpammuposanus. Xouy mare nep-

BbIH UMIYJIBC K TBOPYECTBY U KIOY K
MPOCTOMY IOHHUMAHHUIO HENPOCTHIX
CIELHAIBHEIX MOHATHIT U TEPMHUHOB.
ITporpammebl pa3pabaThIBalOTCS B [aH-
HOM TTaKeTe HAaCTO/IbKO MPOCTO U JIETKO,
4TO TOCIE TIEPBBIX YIIPA>KHEHHII € 3THM
MPOAYKTOM C HUM Y>Ke He XO4eTCs pac-
CTaBaThCsA HUKOIZAa. MBI BMecTe ¢ BAMU
He TOJIBKO U3y4YHM OCHOBHBIE HHCTPY-
MeHTe!l makeTa Borland C++ Builder, 1o
M HartIIIleM CBOU TMepBble [IPOrPAMMBI
€ NOpasUTeNLHOM OBICTPOTON U JIETKO-
cTbi0. M g ymaro, 4To nocie 3T0ro BB
CaMU 3aXOTHUTE YUTAThH 6oJbllle U 60Jb-
111e 06 3TOM yIMBUTENBHOM IPOIYKTE.

Camoe rmaBHOe — BC€, YTO BBI ITPO-
YTeTe 3/1€Ch, HEOOXOOUMO 3aKPETUISTh
TIPaKTHKOI1 NPH paboTe Ha KOMIbBIOTeE-
pe. Tonbko Tak, ¢ MOMOLIBLIO TPAKTHKH
MOXHO 10OUTHCS XOPOLLHX U IPOYHBIX
3HaHMil B moboM nonesHom nene. He
IBITAaHTECh YCBOMTH BECh MaTepHall 3a
ojuH npucect. He neHurecs nepedurars
TO, YTO HE€ NOHSUIM HJIH HENONOHSIH
WM 3a0bUTH.

Hosble NOHATHS OOBITHO YCBaUBAIOT-
CSl TONILKO TIOCJIE TPETBETO MPOYTEHHSA.
[TpuneprkuBaiitech 3TUX NIPABWI, U BbI
obs3aTenbHO NOOBETECH yCexa.

Hanee B Texcre st 6y/y HCMONIb30BATh
HEKOTOPBIE CIENHAIbHBIE TEPMUHBL,
TIOSICHSAS TIO XOJ1y M3JI0XKEHHS, YTO OHU
03HavyalT. ITH TEPMHUHBI SBISKOTCA
00111eynoTpeOUTeNNLHBIMU  [UISL TTPO-
IPaMMHCTOB, U K HHM HeOOXOIHMO
NPUBBIKHYTh. B manbHeliem 370 oueHb
MOMOXeT B U3YUeHHUH U OCBOEHMM HO-
BBIX IIPOTrPaMMHBIX [IPOJYKTOB U CIie-
LHaNbHOM TEXHUIECKOW JHTEPATYPHI.
OnHMM M3 NMEPBBIX TAKUX TEPMHHOB
SABASIETCSE 00'bEKTHO-OPHEHTHPOBAHHOE
niporpammupoBanue — OOIN. [lanHbrit
TEPMHH O3HAYaeT, 4TO NpU paspaboTke
nporpamm #He TpebyeTcsi poAyMbIBAaTh
BECh a/rOPUTM paboTHI POrPaMMBI OT
HAya/a U 10 KOHLA, KaK 3TO Jealoch
B CTPYKTYPHOM IIPOrpPaMMHPOBAHHU.
HMenHO TakuM HPONYKTOM SB/SETCH
Borland C++ Builder 6.0 u emy tiono6-
HbI€ NAKETHI JUISI CO3[aHUs MPOTPAMM
riozr Windows. OOIT jaer Boamo>xkHOCTH
TIHCATh NIPOrPaMMy NOCTENeHHO, 111Ar 3a
LIArOM, CO3[1aBasi OT/ie/ibHble HebOoJb-
e nporpammel ((PyHKLHHM-METOIBI)

Uist 06paboTKHU NeficTBUE (COBBITHIT),
BBI3bIBA€MBIX 00 beKTaMU (KHONKaMU U
OKHaMH NIPOrpPaMMBbl, KHOTIKAMH KJTaBU-
aTypsel U T.IL).

YCTAHOBKA

B HacToslee BpeMsi HHCTa/UISILIMOH-
HbIIT (ycTaHOBOYHBII) makeT Borland
C++ Builder 6.0 moxHo nipuobpectn
Ha kommakT-gucke (CD) Bo MHOrmx
MarasyHax IO IOCTYIHOJ lieHe. YcTa-
HOBKAa [AHHOTO TAKeTa HE BBI3LIBAET
CJIO>KHOCTel U MoupobHO pacnucaHa
Ha YIaKOBKe CaMOro KOMITaKT-/IUCKa, B
TEKCTe HHCTA/UIATOPA WIH B CHPABOYHOM
¢aitne (tuna readme.txt), Bxonsiem B
MHCTUIAIMOHHBIF nakeT. TTockonbky
MpOrpamMma MOXeT ObITh YCTAHOB/IEHA B
HECKOJIbKUX PEIAKIHAX (BapHaHTaX), OT
CaMOI0 MpPOCTOro JI0 mpodeCcCHOHANb-
HOTO YpOBHS, BbifepuTe JIsi Havaa
CaMbIi IPOCTON WK TUNIOBOM BapUaHT
ycranosKu. BMecto npefiaraeMoro s
YCTAHOBKM KaTalora € JIMHHBIM HA3Ba-
Huem C:\Program Files\ Borland C++
Builder 6\ pexomeHnnyio co3path KaTa-
nor ¢ KOpoTkuM HaspanueMm C:\CB6\ u
YCTaHOBUTH NMAKeT HMEHHO B Hero. [1pu
3arpoce Ha yCTAaHOBKY CTEIIHAIBHOTO
naketa CORBA 1 6a3bl taHHBIX MOXK-
HO OTKJIIOYUTH Tal0YKy YCTaHOBKH. B
TTbHEHIIeM BBl BCEITIa CMOXeTe yCTa-
HOBUTH HEOOXOIMMBIE KOMIIOHEHTBI T1a-
KeTa Mo Mepe He0OXOIMMOCTH B HHUX.

HAYANO

Tlocne ycTaHOBKM TakeTa B MEHIO
MPOrpaMM KOMIBIOTEpa MOSBUTCH HO-
BBII Pasfie/l Ha aHIJIMHCKOM A3bIKE MO
nassanvem Borland C++ Builder 6, 8
KOTOPBII BXOOUT MHOXKECTBO MPOrPaMm
U crpaBouHbix Gaiios. Co BpeMeHeM
9TH NPOrPaMMbl CTaHYT IPHBBIYHBIMH
M NOHATHBIMH HHCTPYMEHTAMH [1/151 Bac.
IMosromy He nyraiiTecb X U30OMINA H
3aMBICIOBATOCTH HasBaHHil. [1A Hauaa
paboter B cpene Borland C++ Builder 6.0
HAaM NMOHANOOUTCST TONBKO OMH (aiin
C:CB6\Bin\bcb.exe. M3 nero mbl cMo-
K€M BBI3BIBATh OCTAJIBHBIC TPOTPaMMBbl
MaKeTa 1o Mepe Heobxomumoctu. 5 co-
BETYIO [IOMEeCTHTB 3HAYOK (SIP/IBIK) 3TOH
mporpamMmel Ha pabounii cTon (3KpaH)
KOMIIBIOTEPA JUISL TTOC/IEAYIONIEr0 ObIc-
TPOro U MPOCTOTO NMOMCKA M 3amycKa
3TOI1 mporpammel. [ljist 31010 HEOOXO M-
MO CBEPHYTH BCE OKHa 3aIlyILeHHBIX Ha
KOMIIBIOTEpPE [[POrPaMM WM 3aKPbITh
ux. Ilanee HeOOXOAMMO HANTH Yepes
[Tyck—IIporpammbi— Borland C++
Builder nporpammy C++ Builder 6,
HaXaTh JIEBYI0 KHOMKy MBIIIKH H,
YAEP>KUBAs HAXKATOM KHOIKY MBIILIH H
kiapuuty Ctrl (s xonuposaHus ) nepe-
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HECTH APJIBIK IPOrpaMMBbl Ha CBOOOIHOE
MmecTo paboyero crona. Tenepp MOKHO
sanyctuth nporpammy C++ Builder 6,
IIE/IKHYB Ha ee 3HayKe, IIOMEeIEHHOM
Ha paboyeM CToJIe, IBa pasa JIEBOI KJla-
BHILIEH MBILIIKH.

INocne 3amycka mporpaMmbl Ha 9KpaHe
MOHHMTOPA MOABHTCS OKHO, H300paXkeH-
HOE Ha pUC. 1, KOTOpOE IEMOHCTPHPYET
Tpowecc 3arpysku nporpamme! Borland
C++ Builder 6.0.

++B ° e

2002 Bertand Sphrware Carporabon

Puc. 1

3IT0 OKHO MOXeT 0TOOPaXKaThCsi He-
CKOJILKO CEKYHJI, IOKa Mporpamma 3a-
IPyXKaeTcs.

UHTEPOEUC

[locne 3arpysku mporpamMmbl 3TO
OKHO CMEHAETCSi HOBBIMKM OKHaMu. Bce
3TH OKHA NPEACTaBIsIoT cobO0il UHTEpP-
¢eric nporpammer Borland C++ Builder
6.0, KOTOpBII ! U306paXkeH Ha pUC. 2.

B TepmuHAX 1porpamMMHCTOB 3TOT
uHTepdeiic HasbIBaeTCA CPenoi ObIc-
Tpoit paspabotku npwioxenuit RAD,
COKpalleHHe OT aHrmiickux cnos Rapid
Application Development. Taxoe Ha3Ba-
Hye 3TOT MHTepeiC MOIY YT 32 TO, 4TO
co3naHue [MporpaMMbl B HEM CBOIUTCA
B OCHOBHOM K TIPOCTOMY KOHCTPYHPO-
BAHHIO OKHa OymyIleif IIPOrpaMMBl U3
rOTOBBIX KYOMKOB, a GOJIBLIYIO 4acTh
CTaHIAPTHEIX H PYTUHHBIX ONEpaLyii 3a
Ye/I0OBEKa BBITIONHAET KoMibioTep. Ha-

IpUMeEpP, KOMITBIOTEpP CO3/IaeT aBTOMa-
THYECKH! 3arOTOBKY TEKCTa TPOrPaMMBI
st PyHKIHIT 06paboTKH COOBITHIL.

B BepxHem okxue mHTep(eiica npo-
rpaMMBI PacMoJIO>KeHa CTPOKA 3aT0JIOB-
ka C++ Builder 6-Project]l. Ona otpa-
JKaeT Ha3BaHHe BCErO MPOrPaMMHOIO
MaKeTa M MMs HOBOTO mipoexTa. [Ipo-
€KTOM HasbIBAeTCs BCA IPyIa (aivios,
KOTOpBIe HeOOXOIMMBI IJIsi CO3IAaHHUsA
KOHEYHO HCTMOHAEMOM MTPOrPaMMBL.
Tak, HanpuUMep, B COCTaB MMPOEKTa MO-
IyT BKMOYAThCs (Daiibl ¢ TEKCTaMHU
nporpamm, ¢aitl pecypcoB ¢ pUCyHKa-
MU KyPCOPOB U MKOHOK (3HAYKOB), 3BY-
koBbte (ailjibt U T. 1. [lepBoHaYa@ILHO
MPOCKT XPaHUTCS B IAMSATH KOMITbIOTE-
pa, U IS TOTO, YTOOBI COXPAHUTH €10 Ha
JHCKe, HeOOXoIUMO OyneT BBINIONTHHUTH
CTaHJapTHbIE ONEPalHH COXpaHECHHUS,
CO3[aB IPH 3TOM OTAEABHYIO IAlIKy.
KpomMe Toro, untepdeiic cam mnpemo-
JKHUT BaM COXPaHHUThH MPOEKT, €C/IH BB
peuriTe BBIMTH M3 MPOIPaMMbl HIH
IIOMNBITAaeTeCh CO30ATh HOBBII IIPOEKT.
Tak >xe Ha CTPOKe 3aroJioBKa HaXOAATCs
KHOIIKH CBEPTHIBAHMS, BOCCTAHOB/ICHUA
¥ 3akpeITHs OKHa. [Tox 3aronoBkom Ha-
XOIUTCH CTPOKA IJIABHOIO MEHIO, KO-
TOpast MPENOCTAB/IAET JOCTYIl KO BCEM
GyHKUMSA M KOMaHIAM MPOIrPamMMBl.
Tlox r7aBHEIM MEHIO HaxOHsTCs ObICT-
pBle KHONKH, O0'beJHHEHHBIE B IPYIINEI
1o HazHadeHU10. OHM NO3BOJISIOT TIOMTY-
IHTh OBICTPBIL JOCTYTI K Hanbostee yac-
TO HCNONB3yeMBbIM KoManpaM. Crpasa
OT OBICTPBIX KHOIOK PACHOJIOXKeHa Ia-
JIUTPa BU3yaTbHBIX KOMIIOHeHTOB VCL.
3Jt0 Te camble OOBEKTH WIH TPOrpam-
MHBI€ KOMIIOHEHTBI, [IpeTHa3HaYeHHbIE
sl GBICTPOTO CO3TAHHS TPOTPAMMEI
s Windows. B ux umcno Bxopar
KHOIIKH, PUCYHKH, HaJI[HCH, TaliMepBhl,
KaeHaapu U T. . [TaauTpa cocTouT us
HECKOJIBKUX 3aKJIaIOK, Ha KOTOPBIX pac-
IOJ1aTal0TCA BU3YATbHBIE KOMIIOHEHTHL,

% 1. B Proeat loix
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pacnpeneneHHble 1o rpymnam. Mmen-
HO C 9TUMH KOMIIOHEHTaMH MBI 6yaem
coslaBaThk HOBBIE Iporpammel. Ilpu
MaJIbIX paspelleHUAX 3KpaHa BCe 9TH
3aKIAlIKU He yMELAIOTCs B Ipefesiax pa-
6o4eit ob6acTh 9kpaHa. [{ns noxyvdenus
IOCTYTIa K HUM HeOOXOIMMO BOCTIO/NB30-
BaTbCS KHOIIKAMU NPOKPYTKH (CTpe/iKa-
MU ), KOTOPbIE PAacIIOIOXKEHBI B IIPABOi
BepXHEH YaCTH IT/IMTPbL KOMIIOHEHTOB.
[lonBenuTe Kypcop K OfHOM U3 KHOIOK
U HOKMUTE JIEBYIO KHONKY MBIIIH. [ Ipu
9TOM 3aKIA[KU CIBUHYTCS U IIOSABUTCA
Ta IPYIIa, KOTOPad IepBOHAYaIbHO He
orobpaxanace (6puta HemocTynHa). B
JIEBOH HIDKHEH YaCTH 9KpaHa pacno-
naraercsi uucekrop obbextoB Object
Inspector. B 3TOM OKHe ITPOH3BOJMTCA
HACTPOMKa OCHOBHBIX CBOWCTB BHU3Y-
IBHBIX KOMIIOHEHTOB. Pacronosxenue
OKHa HHCIIEKTOPa 00HEKTOB B IIPOrpaM-
Me He (PUKCUPOBAHO M IPH >KeTAHUH €T0
MO>HO IIEPEeMECTUTE B Ty 4acTh pabo-
Yeil 06/1aCTH IIPOrPaMMel, KOTOpas s
Bac Hanboree ynobHa. [[ns 310ro HEO6-
XOAMMO HaXKaTh JIeBYI0 KHOIIKY MBIIIIN
Ha CTPOKE 3aroJIOBKa OKHa H, YAEpPH-
Bas ee, IIEPEMeCTUTh OKHO. Hag okHoM
HHCIEKTOpa OOBEKTOB PACIIONOXEHO
OKHO MpocMoTpa 06bexToB Object Tree
View. OHO oTob6parkaer B BUJIE JlepeBa
BCIO CTPYKTYPY TIPOEKTa, COCTOSALUETO
u3 (opM, KOIOB (TEKCTOB) MPOrpaMm
¥ Opyrux pecypcos (¢aittos). Cripasa
OT MHCITEKTOPa O6BEKTOB Paclo/IaraeTcs
OKHO siusaitHepa ¢opm (okoH Gymyireit
[IPOrPaMMBl). 3TO OKHO COIEPKUT CTPO-
Ky 3aroJioBKa, B KOTOPOM OTOGpaXkaeT-
cs HazganHe ¢opmbl Forml (cosmanHOe
IO YMOJTYAHHIO) M KHOTIKU YTIPaBJIEHHUSA
okHoM. Hay HuM pacrionaraeTcsi OKHO
pemakTopa kopa Unitl.cpp, (Taxke co-
3IaHHOE MO YMONYaHHIO) B KOTOPOM
[POU3BOIUTCA HAOOP U peaKTHPOBAHHE
KOJIa POTPaMMBl.

CoBeTyio BaM HEKOTOpoe BpeMs Ca-
MOCTOSATEIBHO TIO3HAKOMHUTBCS C 3THUM
UHTepdeiicoM 171 TOro, YTO6bI BBI IIPHU-
BBIK/IM K HEMy M NOSBH/IMCH BOIIPOCHI,
Ha KOTOpHIE XOYeTCH IIOTy4YUTh OTBe-
Tbl. BeZlb TONBKO HMHTepec IOpOXKIaeT
nporecc u3ydeHus. JlaHHbIA MHTepdeiic
6yzeT HaIlKUM CaMBbIM [JIaBHBIM HHCTPY-
MEHTOM IIPH CO3JIaHUU IIPOTPaMM.

NEPBAA NPOrPAMMA

JlyMaro, MHOTHUM YMTATe/sIM YKe He
TepIIMTCA HAMHCATh NEePBYIO IIPOrpaMMy
o, Windows. IloanyiicTa, HeT HHYero
npore. PakTHYeCKH OHA yiKe HallkCaHa,
M cuenan 3To 3a Bac RAD unrepdeiic.
Beimosnute xoManmy Run us riaBHO-
ro mMeHIO Run unm 1menkHure s1eBoii
KHOIIKOH MBILIKH TIO 3€/IEHOM KHOIIKe-
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CTpesIKe Ha MaHenHd GbICTPBIX KHOTIOK
WIH TIPOCTO HaXXMHUTe KknaBuury F9 Ha
xinapuaType. Ilocne 3Toro npowusoitaer
KOMITW/IALMSE TIPOEKTa (Ipeo6pasoBa-
HI€ IPOrPaMMBbI B MAIlIMHHBIH KO, TI0-
HATHBI KOMIIBIOTEPY) C OTOOpaKeHHEM
Ha 3KpaHe OKHa, MojobHoro M3obpa-
>KEHHOMY Ha pucC. 3, M Iporpamma 3a-
ITYCTUTCA.

Ha skpane noaBHTCA H300paKeHHe
IIyCTOro OKHA Balllei TIepBOJ IIporpam-
M#I (puc. 4).

L

. Fiolect _ E:\CBE\Projects\Project! bpr
Compling  Projectl.cpp T
oy ~ 2 !
+1 Cument ne: 80315 Toldbnex = .. . 80915 -
Mgt 0w Enw g -
Cancal ]
Puc.3
Form’ o
Puc. 4

B BepxHeil 4acTH 3TOi TIPOrpaMMEI
6ymer BuneH (PUPMEHHBIM 3HAYOK TIa-
keta Borland C++ Builder u naspanue
okHa nporpammel Forml. Hak, MBI co-
31a/11 HOBYIO TIPOIpPaMMy, He HaIllCaB
IIpY 3TOM HH CTpodky Kopna! Kakas ke
N0J1b32 OT TaKoi MporpaMmel? YTo oHa
ymeet penats? [Toka He 0YeHb MHOI'O, HO
KOe-4TO BCe Xe yMmeeT. Bo-nepBrIx, MBI
TIOJTYYH/IH TTOJTHOLIEHHOE OKOHHOE TTPH-
JIOXeHHe, KOTOpoe paboTaeT B onepari-
ouHoit cucreme Windows. Bo-Bropsix,
9TO IPWIOXKEHHE HUMeeT HHTepeic
Windows 1 npuBbINHBIE CTaHAAPTHEIE
OPraHbl yNIPaB/ICHUsA, PACIIONIOXKEHHBIE
cripaBa BBepXy. Bel Mo)xeTe cBOpayuBaTh
NaHHOE NPWIOXKEHHE M PAa3BOPAYHBATh
€ro Ha BeCh 3KPaH, H3MEHATH PasMephl
OKHa IPOrpaMMBl M IIEPEMEIIIATh €T0 C
[OMOLUBIO MBILIKH. A MBI C BAMH CO-
3714711 TaKyl0 NMPOrpaMmy B CYMTaHHBIE
cexyHyel. KoneuHo e, 3To saciyra RAD
unrepdeiica. FimeHno 6aropaps Tako-
My UHTepQeiiCy HaM yIamoch CO30aTh
NPHIOXKEeHHe TaK OBICTPO U JIerko. JTo
OJTHO M3 €TO 3aMeYaTeNIbHBIX CBOVCTB,
TI03TOMY OH H MOJIYYWI O4YeHb GOJb-
1I0e pacnpocCTpaHeHHe U MpH3HAHHE

BO BceM Mupe. Ob6paTHTe BHHMaHHE,
4TO NPH CBOPAaYMBAHHUH IPUIOXKCHHE
6yner umeTp M Projectl. Temneps me-
Pen HaMH BCTAIOT BONPOCHI, KaK CIe-
JIATh Hallle NPWIOXCHHE II0JIE3HBIM,
HU3MEHHUTh €TI0 Ha3BaHHE H 3HAYOK M
T. . O4eHb XOPOILO, YTO ITH BOIPOCH
nosiBuxck. OHM NpoOy>XnalT B Hac
MHTepeC U XaAXK/Y K 3HAHHAM — OCHOB-
HO¥ UCTOYHHK rnporpecca. OCTaHOBUM
paboTy Hallleif IIPOrPaMMBl, LIEIKHYB
JIEBOI KJIABHILEH MBIIIKKA 110 KPeCTH-
Ky B BepXHell NIPABOI1 YaCTH €€ OKHA U
NPOJIO/DKUM 06ydeHuHe.

Tenepn paccmoTpuM 6onee Tonpo6HO
Ka)XXI0€ U3 OTIMCAHHBIX BHILLIE OKOH HMH-
Tepdeiica U JPYruX OPraHOB yIIpaBiie-
Hus naxeta Borland C++ Builder 6.0.

FNMABHOE MEHI0

I'maBHOE MEHIO IIPefOCTaBIIsAeT JOCTYTI
K OCHOBHBIM KOMaHJaM IIpOrpaMMbl
Borland C++ Builder 6.0, o6benunen-
HBIM B I'PYIIIBL.

IepBas rpymma MeHIO MO Ha3BaHHEM
File (®aitn) usobpakeHa Ha puc. 5.

Lies

Puc.5

Komauzp! 3TOro MeHIO OCYIIIeCTBISIOT
pabory ¢ ¢aiilaMu M IPeNoCTaB/IAIOT
IOCTYT K ollepauusM cospanus (New)
HOBbIX (DOpM (OKOH) H IIPHIOXKEHHI,
otkpuiTus (Open), coxpanenus (Save)
u sakpeiths (Close) ¢aivioB 1 npoex-
TOB, 11e4aTu TEKCTOB nporpamM (Print)
¥ mobaB/eHust 3arosloBKOB Mopyeit (In-
clude), 1. e. ¢paitnos ¢ pacumpenruem h.
O6parTuTe BHUMaHUE HA TO, YTO MEpPET
HEKOTOPbIMU KOMAHJIaMU 3TOr0 U TOC-
NeTyIOLUIMX MEHIO HaXONATCH 3HAYKH-
HKOHKH. JTH K€ 3HaUYKH H300parkeHbl
Ha KHONKaX OBICTPOTO 3aITyCKA, YTO M03-
BOJIsieT Ge3 Tpyna MOHATH UX HasHade-
uue. KpoMe Toro, cripaBa 0T HEKOTOPBIX
KOMAH/I MEHIO HAITHUCAHO COOTBETCTBHE
KOMaH[ [‘OPH'{HM KJIaBHILIAM, T. €. KJ1a-
BHIIIAM, € [IOMOLUBIO KOTOPBIX BBI3bIBA-
€TCsi IaHHas KoMaHza. Einie mpaBee 3TUX
HaJIlKCell Koe-T7le UMEIOTC TPEYTOJib-
HBIE CTPEJIKH, KOTOPBIE TOBOPAT O TOM,
YTO IaHHAas KOMAH/a MMEET PacliHpeH-

HBIE BO3MOXXHOCTH, KOTOPHIE CTAHOBAT-
CA NOCTYIHBIMH IIOC/Ie HaBeleHHs Ha
3Ty CTPEJIKY KypCopa MBITIKH.

Bropas 10 nopsxy rpyIiia KoMaH
menio naswiBaercs Edit (PemakToposa-
HHE), OHa M300paXeHa Ha pHC. 6.

Y Undelete (2354

Cie
Qs
Culsy
CirsDel

& cu
Copy
% Paste
X pelste
Select Af

Align to Grid
gé Bring to Front
3 Sendto Back
5 Algn .
_ ~Swze..
B, scae...
@ TabOrder..
$2 Creation Order.
Flip Childien »
@ Lock Contiols

“2 (ORBA Hefresh
Usa CORBA Object...

Puc. 6

B aToM MeHI0 COGpaHbI KOMaH/BI pe-
IaKTHPOBAHUS, Takue Kak oTMeHa (Un-
delete) 1 mosTOpenne (Redo) onepariuii,
Bepesanue (Cut), kormposaHue (Copy)
BcraBka (Paste) u ynanenue (Delete), xo-
MaHJIbI BblIe/leHUsT Bcero Texkcra (Se-
lect All), BhipaBHHBaHHA KOMIIOHCHTOR
(Align) u HacTpolikM penakTopa Koja
(TeKCTa IIPOrPaMMBI).

Crnenyroutas rpynma xoManz Search
(IMonck) nzobpakeHa Ha pHC. 7.

4 Find. Qs

(3 Findm Files..

B Replace R
M GearchAgain £2

M incrementaiSearch  DneE
= GotoLue Number. ATy
Puc.7

KoMaus! 17aHHOTrO MEHIO NO3BONIAIOT
OCYLIIeCTBUTh NMOHCK TEKCTa B (hailie,
NPOJIO/DKMTH TIOUCK OCTIE 33y CKa Mpo-
rPaMMBbl, IIPOH3BECTH ABTOMATHYECKYIO
3aMeHY, GBICTPO TIePeiiTH K CTPOKe KOJia,
3a/laB ee HOMep.

I'pymnina komanpn View {Bun) uzobpa-
>KeHa Ha pHuc. 8.

W3 3TOro myHKTa MEHIO BBISBIBAIOTCSH
OCHOBHBIE TUA/IOTOBBIE OKHA YIIPaB/ICHMs
MPOEKTOM M KOMITOHEHTAMH, TAKHE KaK
MeHeIDKep TpoekToB Project Manager, crm-
cok komroneHToB Component List i crmi-
cox okon Windows List. Taxoke 13 3toro
IIYHKTa MEHIO OTKPBIBAIOTCS BCE OKHA OT-
nanku nporpamm Debug Windows, pa6oty
€ KOTOPBIMH Mbl PACCMOTPHM TIO3Ke.



I'pynna komanp Project (ITpoext)
npuBesicHa Ha puc. 9.

B 3TOM MeHIO cO6paHBI KOMAHIBI YTI-
paByieHHs IpoeKkToM. C MX MOMOILBIO

ProgatManages  ColAlF11 AddtoProget..  ShiteFit
Dbiect Inspector F11 ™ topot TypeLivary..
 Dbject TreoViow  ShitteleF11 ¥ add o Reposiony.
ToDolmt 2] View Souee
Bigrevert Palette Languages »
Gampanent Lis £0t Option Souce
B wrdow e Ahg Export M.
Windowrs » —
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5 Fom. ShsFlz 'l Make Frcjectt CubF3
€ pukd Project!
New EditWindow . .
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MOXHO JOGaB/IsATh U YAAATH MOMY-
nmu (aiinel ¢ TeKCTaMu Iporpamm),
106aBUTh OGHOTMOTEKY KOMIIOHEHTOB
VCL, oTKOMIMIHPOBATh NPOEKT H TaK
nanee.

I'pyrmna xomang Run (Bemonsuts)
usobparkeHa Ha puc. 10.

C NOMOILIBIO KOMAH/, 3TOTO MEHIO BbI-
TIOJIHAETCA 3AMTYCK M OCTAHOB IIPOrPaMM,
3alyCK NPOI'PaMM B HEMPEPHIBHOM M
HOLIArOBOM PeXHMax, TOGaB/IEHHE Tie-
PEMEHHBIX II/I1 TPOCMOTPA, YCTAHOBKA
TOYEK OCTAHOBA M IPyTHE JEHCTBUSA IO
OTJI4jIKe MPOrPaMMBL.

I'pynna komaun Component (Kommo-
HEHT) MpelCcTaB/ieHa Ha puc. 11.

M3 3T0ro MeHIO BBI3BIBAIOTCH KO-
MaHZIbl 106aB/IeHHs. B CHCTEMY HOBBIX
KOMIIOHEHTOB M KOH(UTYPALUK UX I1a-
JIUTPBL.

Ipynma Database (basza manHbIX)
IpeAcTaB/icHa Ha puc. 12, oHa coxep-
XUT KOMaH/BI st paboThl ¢ 6azaMu
IaHHBIX. M3yyeHne KOMIIOHEHTOB 3TOi1
TPYNIBL He BXOAMT B COJCp)KaHHe JIaH-
HOII CTaTbU BBULY GONBILIOrO o6beMa.

I'pynma Tools (MHECTpyMeHTHI) H306-
pakeHa Ha puc. 13.

B atoM MeHI0 coGpaHBl KOMaHIBI
KaK IO HAcTpoliKe IIapaMEeTPOB Mpo-
rpaMMBl, TaK H KOMaHIBl BBI30Ba Pas-
JIUYBBIX JOMOHUTENBHBIX YTHINT.

I'pynna Windows mnpuBenena Ha
puc. 14.

C moMoIIBI0 KOMaHI TaHHOrO MEHIO
NPOM3BOJUTCA YTIPaB/ieHNE OKHaMH HH-
Tepdetica.

3aMbIKaeT IJIABHOE MEHIO IPYIia KO-
marp Help, nipencraBienHas Ha puc. 15.

B Hee BKTIOUEHBI KOMaHJIBI, C TIOMO-
LIBIO KOTOPBIX MO>XXHO MOTYYUTE CTIPAB-
Ky Kak o sispike C++, Tak u 0 pabore ¢
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oPeess Explore
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. Form Wizad...
Stop Over m
1 ke
o Trace oo Susce s ShiteF?
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" AunirtdRetan ShitsFe
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&, CosBudon Dyect
Puc. 14 Cutomrze
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naketoM Borland C++ Builder 6 u Bcemu
€ro KOMIIOHeHTaMH. Bri6paB B maHHOM
MEHIO KoMaH/ly About, Bbl yBHKTE CBe-
TIEHHsA O AHHOM IaKeTe M HEKOTOPHIE
CBe[IeHHS1 O BallieM KOMNLIOTepe. JTO
OKHO H300paXkeHO Ha pHC. 16.
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bbICTPBIE KHOMKK

BrICTpBIe KHONKK PacnONIOXKeHBI TIOJ
rnaBHbIM MeHIo (puc. 2). C ux nomo-
ILIBIO OCYLLECTBIAETCA OBICTPEII JOCTYTI
K OCHOBHBIM U 4acTO HCIIO/Ib3yeMbIM
KOMaHJlaM I7IaBHOrO MeHI0. Bce aTm
KHOTIKM MMEIOT BIUIBIBAIOLHE MEHIO,
NOABJIAOILMECH IPH HAaBEICHUH Ha HUX
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Kypcopa MBIIUH, U ropsyHe KIABHILH,
MoKasbIBaeMble B ckoOkax. Bce GricTpbie
KHOIIKM TakOKe, KaK W IJIABHOE MEHIO,
paspesneHsl Ha TPyIIBL

Kuonku Standard (CranpaprHEie)
TIO3BOJIAIOT CO3[ABaTh HOBBIE OOBEKTHI
niporpaMmslL. JlJ1st 3Toro Heo6XxoMMo Ha-
xaTk KHOIKY New. [Tpu aToM nosButcs
IHajoroBoe okHO New Items, B KoTo-
POM MOXXHO BBIOpaTh HEOOXOMHUMBII AJIs
cosmaHus nporpaMmel o6bekT. Takxke
KHOIIKH 3TOM I'PYIIItbl HO3BOJIAIOT COXPa-
HATb (Save) U oTkpeIBaTh (Open) Kax oT-
nenpHble (aiUlbl, TaK U Lie/IbIe IIPOEKTHL.
3aMBIKAIOT IPYIITY IBE KHOIIKH yIIpaBJie-
HUsI TIPOEKTAMH, ¢ TIOMOIIIBIO KOTOPBIX
MOXHO 106aBisaTh (aiyibl K IPOEKTY
(Add File To Project) 1 ymaisate ux us
Hero (Remove File From Project).

Knonku View (Bun). B aty rpynmy
co6paHbl KHOIIKH, YIIPaB/ISIOIIKE TIPO-
cMoTpoM (OPM M MOZYJ€eH, a Takxke
KHOIIKA CO3JIaHuMs HOBO# (opmbl. s
CO3IaHUA HOBOI GOpPMBI HEOGXOITHUMO
HakaTh KHOTIKY New Form. Ilpu atom
MOSBUTCS HOBOE OKHO JIM3aliiHepa (opm
B 3aroJI0BKe, B KOTOpOM 6yzeT oTobpa-
JKaThCs Ha3BaHue HOBOI ¢popmer Form?2.
Ins nepekniodenns Mexxny ¢Gopmoit
M PefaKTOPOM KONa CIYXHUT KHOMNKA
Toggle Form Unit (F12). Ecmu B Bateit
HIporpaMMe HCHONB3YETCH HECKONBKO
dopm, To ¢ nomolpI0 KHONKH View
Form (Shift+F12) Bol Mo>xeTe BHIOpaTh
$opmy wist mpocmotpa.

Kuonku Debug (Otnanka). B atoit
rpynre coOpaHbl KHONKK 1A OT/IAKH
nporpaMmbl. Krornka Run (F9) samyc-
KaeT NMPOEKT Ha BelNo/HeHue. KHomnka
Pause no3BoisieT IpHOCTAHOBUTH BbHI-
NOJIHeHHe IpoekTa. C IIOMOLIBIO KHOTIOK
Trace Into (F7) u Step over (F8) 3anaercs
3aITyCK NPOTPAaMM B MOLIATOBOM PEXH-
Me JUISt IeTa/IbHOM OT/IafKH TIPOrpaMMbl
[NonosxeHne KHONOK GBICTPOro OCTYTIA
B cpefle paspaboTky He (PHKCHPOBAHO
M HX MOXHO pasMeCTHTh Ha IVIJaBHOH
TIAHEJIM N0 CBOEMY yCMOTpeHuio. s
9TOro HeOOXOMMMO MONBECTH KYPCOp K
JIEBOMY KPalO I'PyTIIIbI KHOIIOK M, Ha)KaB
W yJiep>kMBast JIEBYIO KHOIIKY MbIIIIH, T1e-
PeMeCTHTB IPYIITy Ha HOBoe MecTto. Ecn
Tpynia BbIHECCHA 3@ IIPeJie/Ibl I/IaBHOM
MaHeH, eif OTBOAUTCS OT/ETIBHOE OKHO.
Kpome Toro, HaxkaB mpaByio KHONKY
MBILIH Ha TaHenu OBICTPBIX KHOMOK,
MOXXHO OTKPBITH OKHO I/Isi HACTPOVKH
oTo6pa>keHHs IGO0 IPYIIBI KHOIIOK
Ha I/1aBHOI ITAHE/IH CUCTEMBL

ITpodonncenue cnedyem

Oner Banbna,
sandh@narod.ru
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lNMepcoHanbHbIN KOMNbIOTEP —
HacTpounKa, SKcnayarayus,

6e30nacHOCTDb

B8 3mom mamepuane 8bi no3HakoMumecy ¢ AsMOPCKUM 8GPUAHMOM
HAacmMpoUKu NEPCOHANIBHO20 KOMNbIOMeEPa, Komopas obecneyusaem 8ol-
COKYI0 3(hhekmusHOCMb pabombl Ha HEM, NO3B8OASAA LCNO1L308aMb 60/b-
WYKo 4acMb UMEIOUUXCA pecypcos, a maKkxe NPAKMUYeCKU UCKmo4Yaem
nomepio 0aHHbIX U HexenamenbHyto ymeuky uHgopmayuu. Jaxe ecnu
npou3otidem 8He3anHbIl Kpax cucmemei, nociedcmeus 3mozo cobbimus
He 6y0ym kazameca 8am kamacmpogou.

peXkyie Bcero cjiefyer mOHHMAaTh,
4YTO B /060N MOMEHT BPEMEHH
- EMoxer dusuyeckm BbIIATH M3
cTposi moOoH KOMIIOHEHT I1ePCOHaTbHO-
T'O KOMITbIOTEPa, B TOM YHCIIE M KECTKHIA
IMCK, YTO OOBIYHO IIPUBOMIUT K TIOTepe
BCeil uMeronieics Ha HeM uH(pOpMa-
unn. [ToaTomy ycraHaBMBaeM Ha KOM-
[IbIOTEP BTOPOH >KECTKMI JIUCK. ABTOp
CYMTAET, YTO IOJIHOE aBTOMATHYECKOEe
KJIOHHPOBAaHHe TAHHBIX H IIPOTPaMM Ha
BTOPOIT )KECTKHUII TUCK He TOIbKO Hepa-
LMOHAJBHO, HO U He peluaer GoJbIieit
4acTu NMpobseM, Tak Kak BCe M3MeHe-
HUs1 IAHHBIX TIO BOJIE TTO/Ib30BATEIS HIH
CHCTeMBI 6yIyT CHHXPOHHO IIPOUCXO-
ouTh Ha obomx muckax. Ecimm o6bem
TIOJIK/IIOYEHHBIX JHMCKOB [OCTATOYHO
60/1bILIOI, XKeMaTeNbHO MX PasOHTh Ha
pasfiesibl, HATPUMep, € IOMONIBIO IIPO-
rpaMmbl PowerQuest PartitionMagic 8.0
(www.powerquest.com). Ecriit Ha o6oux
JKECTKHX JHMCKax ellle He YCTAHOBJIEHO
HY OJHOH OIepalMOHHON CUCTEMBI,
MO>HO BOCIIONIb30BAThCsl BEPCHeit TIPO-
TPaMMbl, KOTOPasi 3arpy>kKaeTcsi MPsIMO C
KOMIIAKT-TIMCKA M [UIS CBOeil paGoTHI He
tpebyer Hammymus ycraHoBrenHoi OC
(puc. 1).

Wrtak, uMeoiiecs B HAJIMYMM [BA
JKECTKHUX JTMCKA TIpe[ylaraeTcs pasbuthb
Ha 111eCTh PasfieIoB M0 TPU Ha KaXTIOM.
PexoMeHnyeMoe aBTOpOM paspeneHue
TIPOCTPAHCTBA TUCKOB M CTPYKTYpa pas-
MeIIleHUs] Ha HHUX JIAHHBIX IIOKa3aHbl B
tabm. I.

HonycTuM, B BailleM pactopsi>KeHUH
MMeeTCsi OCTATOYHO MOLIHBIN KOM-
NbIOTEP, M BBl PEIIMIN YCTAHOBUTH
COBPEMEHHYI0 OIePALHOHHYI0 CHCTEMY
Windows XP. HacrostensHO pekoMeH-
OyeTcsi, 110 BO3MOXXHOCTH, YCTaHOBHTD
OPHUTHHAJIBHYI0 aHTJIHHCKYI0 BEPCHIO
Windows XP Professional, uro B 6yny-
11eM 136aBUT Bac OT HEIPENIBHIEHHBIX
po6ieM, KOTOPBI€ MOMKUAAIOT NOJb-
30Bare/isl B C/Iy4ae YCTAHOBKH JIOKaAH-
30BaHHBIX (PyCHPUIIMPOBAHHBIX U [IP.)

20 sepamit Windows XP Professional nm ee

yceueHHoI Bepcuu Windows XP Home
Edition. YcranaBnmmBaTth cucTeMy >Kesa-
TeJIbHO Ha COBEPIIIEHHO YUCTBI pasfen
IMCKA, KOTOPHII crefyeT OThopMaTH-
pOBaTh, €C/IM TaM paHee pasMeIANHUCh
kakue 6o nanusle. [1pu Boibope ¢ait-
JIOBO¥ CHCTeMBI PEKOMEHJTY€eTCsl OTNIAaTh
npennodteHue NTES. Yto6el crcrema
YCTaHOBWIACH UMEHHO Ha BTOPOIT pasmesn
YKeCTKOTO JIUCKa, B JAHHOM CJIydae Map-
KHpOBaHHbIi Kak C, HAo ¢ TIOMOIIBIO
nporpaMmsl PartitionMagic cpenats
€ro aKTHBHBIM, OCT/IbHBIC IBa pasfe-
na cnemyer OTKIOYNTh. Bropoit sxect-
KHMH IHCK HaJo OTKMII0UUThL B BIOS 1
CHATb C HETO paszbeM NUTaHUA (B 9TOM
CIydae NMpenBapHTe/IbHO 00S3aTe/IbHO
NOJIHOCTBIO 06ECTOYHTh KOMIIBIOTEP).
Ilocne ycrelnHOM yCTAHOBKM CHCTEMBI
ycraHapuBaercst pycuduxatop MUL
Ilocne pycudmkanum, ecnm B IUCTpU-
6yTHB cHCTeMbI He ObUI HHTETPUPOBAaH

- Orgenixe your hard disk
*Protect your dats
-Back up your files

[ .
Drive image’
B .
DataKeeper
inctuded with PartitionMagic 8.0

naker obHosnenuit Windows XP SP1,
crefyer yCraHOBUTh ero. O6s3aTenbHO
3anuiuMTe Ha Gymare maposnb «AnMu-
HUCTPATOpa», KOTOPLII BBOLUTCS TIPH
yCcTaHOBKe CHCTeMbl. [anee ycTaHaB/mm-
BaIOTCSA [APAaWBEPbI I MaTepPUHCKOMN
TUTATHI, BUEOKAPThl, MOHMTOPA M OC-
TA/IbHBIX (PU3MYECKHX M BUPTYaIbHBIX
ycTpoticTs. Ilocne aroro xemaTenbHO
Cpasy YCTaHOBMTb BCE€ HMeEIOIIHECs
WIHM caMble TTOC/ieqHUe KyMy/ISTHBHBIE
ob6nosnenus nna Windows, Internet
Explorer, a Taioke yCTaHOBHMTH ayIMO-
M BULEOKOEKH.

Hrak, cucrema yCcTaHOBJIEHA, HHTEP-
¢efic u cepBHCHI HACTPOEHBI, HACTYHAET
TIOpa yCTaHOBKU HPOTPaMM M TIeperu-
CbIBAHMA Ha YXECTKHE TUCKU 0a3 MTaHHbIX.
Cucremnniit pasgen C peKoMeHAyeTcs
He [TPeBPAIaTh B «CBAJKY» TPOTPAMM H
NOKYMEHTOB, [I03TOMY Ha HETO yCTaHaB-
JIUBAIOTCH TONBKO HEOOXOAMMbIE IIPO-
rpamMmbl ot Microsoft, HekoTopoe yucio
MTPOBEPEHHBIX NMPOTPaMM C HeOOIBIINM
00bEMOM H «DKEHT/IbMEHCKHIT» Habop
MIPOTPaMM OT U3BECTHBIX IIPOU3BOIMTE-
neit, Hanpumep, Outpost Firewall, Adobe
Reader 6.x, Nero 6.x, ACDSee 6.x, Venta
ZVoice, ABBYY FineReader, apxuBaro-
pHI, (haivioBbie MEHEMKEPbl, AHTHBUPYC
u gpyrue. Ecnm 3t mporpaMmbl 6bUH
YCTAaHOBJIEHBI y BaC paHee, TO He 3a-
6ynbTe nIeper mepeyCcTaHOBKOM CHCTEMBI
COXpaHMTb UX CEpHilHble HOMepa MM
peructpaumoHHble Gaiuibr. s bec-
TJIATHBIX TIPOTPaMM M OrpaHHYeHHbIX
BEPCHIT 3TO OOLIYHO He TpeOyeTcs.

S MULTIE PARTITIONS.
< N

WINDOWS Y5

] »
Tne Standard :-ré D;ivr Oamtianm;
Puc. 1
Ta6bnuya 1
Paspen O6o3Hauenne Qdainosan O6bem HazHaueHue
Auncka cucrema pasgena, 6
Maxtor 6Y060L0 (60 F6, 7200 RPM, Ultra-ATA/133)
1 F NTFS 4,00 Windows 98SE
2 C FAT-32 11,83 Windows XP Pro
3 D NTFS 4143 [aHHble u nporpammbl
Samsung SPO802N (80 I'6, 7200 RPM, Ultra-ATA/133)
1 E NTFS 3772 [aHHble
2 G NTFS 18,50 [aHHble
3 H NTFS 18,34 Windows XP Pro




CxemoTtexHmka N2 6 . viorb 2004

r ]

Ilepen TeM, KaK Bl HAYHETE YCTAHAB-
JIMBATh TIPOTPAMMBI, B TIEPBYIO OU€penb
PeKOMeHIyeTCsl yCTAHOBUTb GeCIUIaTHYIO
nporpamMmy AIDA32, KOTOpyIO MOXHO
ckavathb ¢ http://www.aida32.hu. B atoi
[porpaMme MMeeTcsl KaueCTBeHHas 11071~
[IEPXKKa PYCCKOTO $I3BIKA, M C €€ IIOMO-
[IbI0 MOXKHO Y3HATh HOJPOOHYIO MH-
¢dopmarmo o Baiem komrbrotepe. Iloka
elre CUCTeMa «IUCTas», C e TIOMOIIIbIO
HY>XHO CO3[1aTh HeCKO/ILKO OTYeTOB, Ha-
npumep, B HTM-aivisr. [Tonrorasnmipa-
€M OTHeTH I10 CJIEMYIOIMM IyHKTaM:

Onepauumonnas cucreMa — Onepauu-
oHHas cucteMa, ITpoueccel, CucreMHble
nparieepst, Cry>k6n1, DLL.

Ilporpammel — ABTO3arpyska, Yc-
TaHOBJIEHHEIE 1IPOrpaMMbl, JIuieHsumu,
O6Hosienuss Windows M HeKOTOpHIE
Ipyrue no BaieMmy BHIGODY.

Mo Ka>XIOMy HYHKTY MOXHO CO3JaTh
KaK cBo¥t (a1 oT4eTa, TaK M ofHH (aru
Ha BCe.

Ha puc. 2 npuBonurcs npumep pabo-
Thl [IPOrPaMMBbl. ITH TAHHbIE TIOHANO-
6s1Cs, e B TIPOLIecce IKCIUTyaTalluK
CHUCTEMBI KaKOH-THOO HPOLECC, CITyX-
6a, DLL 1 T. . BBI3OBET y BaC TIOfO3-
peHMe, WIH COOTBETCTBYIOLIEH 3aTTUCH
HE OKaXKeTCsi B OTYETaxX O CHCTeMe,
TOATOTOBIEHHBIX Cpasy e IOCe ee
YCTaHOBKH, TOT/Ia y Bac OyneT moBorn
MpoBecTH HeGonbllIOe paccrieloBaHMe
O IPOHUCXOXICHUH TIONO3PHUTENbHbBIX
IyHKTOB.

Hrtak, Bce octasbHble OOBLEMHBIE,
panHONMIOOUTENbCKIe U TIPOYHE TPO-
rpaMMBl, @ TaK XKe CIIPABOYHHMKH GbLIM
pasMerieHbl B pasnene D meporo
KeCTKOTO OHcKa. 1o BO3MOXXHOCTH,
BO3IEPXKUTECh OT UCIIO/Ib30BAHUS TPa-
MUIMOHHBIX Ha3BAHMI IIATIOK, HANpH-
Mmep, Program files, Documents and
Settings M T. 1., YTO 3aTPYIHUT XKU3Hb

CETEBOMY XaKepy, MPOPBaBLIEMYCs Ha
Balll KOMIIbIOTEP M BPEIOHOCHBIM IIPO-
rpaMMaMm. Ec/in BB 9acTo HOJb3yeTech
VHTepHeTOM, pacCTaBbTe HA BHIHBIX
MeCTax MalKH-JIOBYILIKY ¢ Ha3BaHHUSIMH
Passwords, Passwords_copy, Licenses,
Web, Baxnoe, JImunoe, KoHTakThl,
Pa6ora, KoTopble MOXeTe 3aIlOTHHTb
apXUBaMM C MyCOPOM WIH IUyTKaMH B
anpec xakepa. Ha 3TH apXuBBI MOXKHO
JlaXkKe YyCTaHOBUTb HEC/IOXKHbIE TapOJiH,
3alIOMHHATh KOTOpPHIE HeOOA3aTeIbHO.
Ecmu o6opoHa Balllero KOMIBIOTepa
6ymeT B3lOMaHa, TO MO JaTe HOCTYNa K
atuM (aiutaM MOXKHO OLIeHHTb, B KaKOe
BpeMS 3TO HMEJIO MeCTO.

CrMcoK pajiMOTeXHUYECKHX MPO-
rpaMM, KOTOpBIE TOJDKHBI IIPUCYTCTBO-
BaTh Ha KOMIIbIOTEpe pammonobuTes,
IUTA KaXXI0TO MHAMBHyaieH. M3 mpo-
rpaMMHOTO obecriedeHusi, paboTa ¢ Ko-
TOPBIM He NOTpebyeT AIUTELHOTo 0by-
YeHHs, MOYKHO YIIOMSIHYTb CJIe[lyIOLIHe:
rpaduka — Sprint-Layout, Splan (http://
www.abacom-online.de), Kedrwin, Mi-
crosoft Visio; BUpTyanbHbIe TPHOOPHI U
nabopatopun — Virtual Bench, Spectra
LAB (http://www.SoundTechnology.
com), Analyser (puc. 3), Oscilloscope
(puc. 4), Audiotester (http://sumuller.
de), Electronic WorkBench; momenu-
poBanme H paspaborka — Microwave
Office, Microcap, TannerT-Spice u npy-
rue, KOTOpble MOYKHO HANTH Ha PagHo-
MOOHUTEIbCKUX CAMTaX WIM Ha caiTax
TMPOU3BOIUTENIEN.

Tlepen TeM, KaK Ha yXe OTJIKeHHYIO
cucreMy Windows XP ycranaBnuBath
MPOTPaMMBbl, PEKOMEHNIYeTCsl CO30aTh
KOHTPOJIbHYIO TOYKY BOCCTaHOBJIEHMS
cucremsl: ITyck — Bce mporpamMmbl —
Cranpaptaele = CoyxebHble — Boc-
CTaHOBJIEHHME CHCTeMbl. [lajiee HYXXHO
CllefloBaTh yKa3aHUAM «MacTepar. Kpo-

Me 3TOr0 Hy>KHO CO31aTb apXMBHYIO
KOIIMIO CHCTEMBI Ha M000M joTHYec-
KoM mucke (kpome mucka C): ITyck —»
Bce nporpammbl — CraHpapTHbBIE —>
Crryxe6Hble —>ApXMBALMs JaHHBIX —>
Paciumpennblit pexxum — Macrep ap-
XMBalMH M BOCCTAHOBJIECHHUS CUCTEMBI.
Byner mpennoxeHo BrIOpaTbh MeECTO
s daiia apxuBa, pasMep KOTOPO-
ro coctaBut 2...5 I'6aitt. Tlocne Toro,
Kak OyZeT CO3[]aH apXMB CHCTEMBI, Ha
4UCTYI0 OTGHOPMATHPOBAHHYIO JIMCKe-
Ty GyIyT 3anucaHbl cucteMHble (aiibl
asr.sif, asrpnp.sif, setup.log. [uckera
3aIIMINAETCH OT 3aIMCH M TIOMEYaeTCs
HPeUIOKEHHBIM «MacTepPOM» 00Pa3oOM.
@aitn apxuBa He JO/DKEH MepeMelaTh-
Csl U3 TOM OUPEKTOPHH IMCKA, I1ie Obi1
cosnal. B ciyuae, ecnn cucrema Gynmer
CWJILHO TIOBpPEXJieHa U NaXke mepecta-
HET 3arpy»aThbCs, MOXHO BHITIOJTHUTD
ee BOCCTAaHOBJIEHHE U3 aPXUBA, I 4ero
norpebyercsi IMCK C AMCTPUOYTUBOM
CHCTeMBI, YIOMSIHYTasi BBIIle UCKeTa
U maponb anMuHHcTpatopa. Cremyer
3arpy3MThCS C 3TOTO NMCKA, lajiee HyX-
HO CJIeNOBATh YKAa3aHUAM, B HYXXHBIi
MOMEHT BCTaBUTb JIMCKETY, MOC/IE YETO
CHCTeMa IIO/THOCTBIO BOCCTAHOBHUT CBOE
COCTOSIHHE Ha MOMEHT CO3[aHHsl apXy-
Ba. Bce naMmeHenus, npousouienime B
CHCTeMe TI0C/Ie apXUBAIIMH, U BCE yCTa-
HOBJIEHHBIE TIO3)Ke IPOTrpaMmbl OymyT
yTpadenbl. [lpu MeHee 3HaYMTEBHbBIX
HOBPEX/IEHUAX CHCTEMbI WIH IIPOTPaMM
MOXHO BBITIOJIHUTb BOCCTaHOBJICHHE
CHCTEMBI K OJJHOM M3 paHee CO3IaHHbIX
KOHTPOJIbHBIX TOYEK BOCCTAHOBJICHHS!
(ITyck — Bce nporpammsl — Cranpapt-
Hble — Ciy>xebHbIe — BoccraHoBeHne
cucteMbl). Oba BapMaHTa BOCCTAHOB-
JIeHMsl He 3aTPAaruBalOT Bally (Paiibl
JIaHHBIX, €C/IM OHM HE 3aKaHYMBAIOTCA
OIHMM M3 «KPHTHYECKHX» pacllMpe-
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Bosmoxxnoctn GaityioBOi CHCTEMBI
NTFS Bo MHOTOM TIPEBOCXONAIT yCTa-
pesiuyto Gainosyio cuctemy FAT32 u
3THM Hajlo nosnb3oBaTbcs. Haunbornee
3HaYMMble U3 HUX — I'MOKOe yIlpaBJie-
HHUe IIpaBaMH JIOCTYTa K JIIOObIM (pait-
JIaM M TIanKam, oxatue, mndposanue.
3aMeueHO, YTO OO/IBIIMHCTBO IPOTPAMM
PaIMOTEXHHYECKOro HasHavyeHusi, HTM,
HTML-daitin 1 MHOTOEe Ipyroe O4eHb
xopolo oxumaercs cpenctsamu NTFS,
4TO He TONBKO 3KOHOMHMT MECTO Ha
[MCKe, HO U YMeHbLIaeT BpeMsl JOCTY-
ma K okateiM (paitnam. YTobbl COKaTh
(aitn mm manky Hazo HaXKAThb [IPABYIO
KHOIIKY MBbIH, BbIOpaTh CBOMCTBA —>
Hpyrue — CxuMaTh cofiep>kKMMoe IS
3KOHOMHHM MecTa Ha jmcKe. Cxarble
(paitnsr 6ymyT BbIsIeIeHbl CHHHMM LIBETOM.
Takum xe 06pazoM MOXKHO 3a1ugpo-
Barh (aiibl M MAIKK, KOTOpble GynyT
JOOCTYTIHBI TOJIBKO [UIS BallleH yYeTHOMH
sanuck. awndposBannbie (aiuibl B
«ITpoBonuuke» Windows XP Bbinens-
10TCA 3e71eHbIM 1iBeToM. He yBrniekaitrech
¢ poBaHHEM — OCTYN K 3atuudpo-
BaHHbIM (paitnaM GymeT HOTepsAH MpH
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CMeHe M1apoJIsi BXOAA B CUCTEMY WK TIpU
ee nageHuu. Ilomp3yiiTech apxuBaropa-
MH, B KOTOPDIX €CTb BO3MOXXHOCTb YC-
TAHOBHMTb Ha apXUB 1aposns. Ha Bknanke
«6e30MaCHOCTD» B CBOHMCTBaX (aitioB U
TIATIOK MOYKHO 3ajaTh IIpaBa OCTYTIA K
¢aitnam u mporpammam.

Ha puc. 5 BuAHO, KaKk 3T0 MOXHO
cnenatb. Ilocrapaiitech 6e3 fIBHOI He-
0OXOOMMOCTH He OTPaHUYUBATh IOCTYTI
K TIamnKaMm system u K nanke Documents
and Settings, HHaYe BbI HE CMOXeTe yC-
TAHOBUTh pAx nporpaMM. Mckmoyenue
cocTaBssieT nanka “Aprosarpyska’. [lis
Hee PeKOMEHJIyeTCsl I0C/ie YCTaHOBKH
Windows 1 Microsoft Office nonHoctbio
3aIpeTHTh 3aITUCh U H3MeHeHMHe. To, 9To
K 3TOMY MOMEHTY OKa>KETCsl B 9TOH IaIl-
Ke U 6yfeT He Hy>KHO, MOKHO yIalIHTh.
ITO [acT BO3MOXXHOCTb OTC/IEXHUBATh
HEKOPPEKTHOE TOBeeHHE HEKOTOPhIX
MpOTpaMM.

Jaxxe eciu BBl €AMHCTBEHHBIH NOJb-
30BaTe/lb KOMIbIOTEPA, CO3HAlTe, KaK
MUHHMYM, €Ili€ OJHY YYETHYIO 3aIlUCh
C OTpPaHUYEHHbIMHU NPaBaMH IS [OB-
CelIHEBHOI paboThl, NyTelllecrBuil B MH-
TePHeET, pa3B/ieyeHHIt. BxonmuTe B cucre-
My OT 9TOM YYETHOM 3aIlMCH, a YIETHYIO

. . JpnonwmTe 1bHM  h-pameTps 6 300 s 1w A book tall i
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3aIMCh C IpaBaMu aJMMHHMCTpaTopa
KOMIIBIOTEPA MCHO/b3YHTE TOILKO JUIS
YCTaHOBKH U y#a/JeHHsl TIPOrpaMM, Ha-
CTPOMKH CHCTeMBbl. Takas opraHusanys
paboTbl MpaKTHYECKH MCKIIOYAeT Jie-
CTPYKTHBHOE BO3JIEHCTBHE Ha CHUCTEMY
M TIPOTPAMMBI KaK BalllMX OLUMOOYHHIX
HEeNCTBUIL, TaK U «TocTei» U3 MHTEepHe-
ta. Ec/m kakyio-To mporpaMmy Heo6xo-
IMMO 3aITyCTHTD € IPaBaMH aIMUHHCT-
partopa, TO 111e/IKaeM Ha APJIbIKe IPABOH
KHOIIKO¥ MBIIIH KM BhIOHMpaeM «3amyck
OT MMEHH», [Jie¢ NOoTpebyeTcs BBECTH
TIApOJIb BXOA B CHCTEMY TIO/Ib30BATE]IS
¢ npaBamu agMuHUCTparopa. Hekoto-
pble KOMMep4ecKHe IPOrPaMMBI MOXXHO
3a1ycKaTh, TOJAbKO BBIIIOTHUB BXOJ, B
CHCTEMY C TIPaBaMM afMHHUCTPATOPA,
TaK KaK 3a BO3MOXHOCTb pabOTHl B
MHOTOTIONIb30BaTe/TbCKOM PEXKUME OHU
TpebyioT NONMOTHUTETbHON OIUIATHI.
Kommblorep paguomo6uTesis HeMBIC-
MM 6e3 3JIEKTPOHHBIX CITPABOYHHKOB.
Eciu BB He O4eHb JIIOOMTE BO3UTBCS C
KOMTIAKT-AUCKaMH, TO 3TH CTIPABOYHHKH
CHava/Ia 33aHMMAIOT COTHU MerabaiiT uc-
KOBOTO NPOCTPAHCTBA, 3aT€M E€IMHMIIbI
rurabair, a noce — fecatky. [Tpumenss
HEKOTOpbIe HeC/I0XKHbIe IIPUEMBI, MOXXHO
3aMeTHO yMEHbIIIUTh 3aHUMAEMBIN UMM
obbeM. Ecnm cripaBOYHHK NIpeCTaB/seT
coboit HeckonbKo Thicsiy HTM-crpanuiy,
TO Hanboee ONTUMa/IbHO XPAHUTD €I0 B
BHJle 00pa3a KoMrakT-aucka. [lomydunrcs
omuH (Qait1, KOTOPHIH He CKaHUPYeTCs
AHTMBUPYCAMHU M IIPH OTKPBLITHM KOTO-
PpOro CMCTEMA HE PacXOAyeT PeCcypChl Ha
OOHOB/ICHHE MeTOK GO/bLIOro YHCIA
¢aiioB. Yto6el MMeTb BO3MOXHOCTD
paborars ¢ 3THM 00pasoM Kak C peaib-
HBIM KOMIIAKT-IHCKOM, B CHCTeMe 0/
>KeH OBITh XOTS ObI OTMH BUPTYa/IbHbIH
IMCKOBOT, HarpuMep, Nero ImageDrive,
KOTOPBIH YCTaHABIMBAETCA IO YMOTYa-
HMIO IIPM MHCTa/UIAuK makera Nero.
QaiuIbl ¢ YepTeXXHOI rpadUKOi MOXKHO
KoHBepTHpoBaTh B opMar DjVu, uto
Ce/naeT MX ropasfio 6osiee KOMIIAKTHBIMM
B cpaBHeHuu ¢ ¢opmaramu GIF, JPG,
TIF, PNG. Kpome toro, popmar DjVu
OAIeP>KUBAE€T MHOTOCTPaHHYHOCTD, YTO
IaeT BO3MOXHOCTb COXPaHUTb TOJIOBYIO
NOALIMBKY KaKOT0O-JIMO0 >KypHaa (OKo-
710 1000 crpanmin) B omaoM (aiie pasme-
pom MeHee 40 M6aitt nIpH yC/0BHH, YTO
B BallleM pactOps>KeHHH HMEEeTCsl BLICO-
KOKauecTBEeHHbIt ckaHep. IIpu rwioxom
CKaHHPOBaHMHU pasMep KOHeYHbix DjVu
aitioB cTPeMHUTENBHO YBETHYHMBAETCH.

Oxonuanue cnedyem

Amnppeii byros,
andrey-rad@yandex.ru



OcyujecTrBneHune
3/1IeMEHTAPHbIX JIOrNnYecKunx
onepayun B aHaIoOroBom

Buge

He kaxoas 3ad0aua obpabomku uHgopmauuu moxem b6bims pewieHa
yugposbiMu Memooamu 8 peanbHoM macwmabe epemMeHuU, Hahpumep,
makas, o Komopou pacckazaHo 8 cmamoe «Cnocob cuHXpoHU3auuU
HesnuHelHbIX pekyppeHmMHebix nocnedosamersnsHocmel» (CxeMomexHu-
Ka, 2002, N° 6, c. 30, 31), noamomy uHo20a 803HUKAem Heo6x00UMOCMb
npoeedeHusA 8bl4UCIeHUU C AHAN0208bIMU 3HaYeHUAMU. B Hacmosawel
cmamee npedcmaesieHbl OCHOBHbIE T02UYECKUE S/1eMeHMbl UMNyIbCHOU
MEexXHUKU U UX GHA/10208ble 3K8UBAIEHMbI.

COBPEMEHHOM amnmnapaTrype IIH-

POKO UCHOJIB3YIOTCS YCTPONCTBA,

peanusyiorniue GyHKINUY aare6pal
noruku (6ynesbl GyHKIMH). ITHMH yC-
TPONCTBAMH SIBIAIOTCA [MOBTOPHTEID,
UHBEPTOP, KOHBIOHKTOP, IU3BIOHKTOP,
snement Hleddepa, anement IMupca,
MMIUIMKATOpP, “3ampet”, “OKBHBAJIEHT-
HOCTB”, CYMMATop 1o Monymo 2. Yka-
3aHHble YCTPOMCTBAa UMEIOT OIMH WIH
[Ba BXO[a ¥ OfuH BeIXO[ |1, 2].

PaccMOTpMM CTPYKTypHBIE CX€MBI
COOTBETCTBYIOLIMX JIOTUYECKUX M aHa-
JIOTOBBIX YCTPOHCTB, peanusyeMble HMU
yHKIMH, @ TAKXKE TIPUBEJIEM COOTBETC-
TByIOIIIHE TaOIUIIBI UCTUHHOCTH.

XapakTepHCTHKH JIOTHYECKOTO U aHa-
JIOTOBOTO MOBTOPHUTE/IEH TIPENCTaB/IeHbI
B Tab. 1, a X CTPYKTypHBIE CXeMBbI —
Ha puc. 1.

XapakTepUCTHKH JIOTHYECKOTO U aHa-
JIOTOBOTO WHBEPTOPOB MPENCTAB/ICHBI B
Tab1. 2, a MX CTPYKTYPHBIE CXEMBI — Ha
puc. 2.

YcTpoitcTBO, M306pa’keHHOe Ha
pHc. 2, 6, IpencTaB/sieT cobOi aHaIoro-
BBbIIf BBIYMTATE/Ib, PeaIM30BAHHBIM Ha
6a3e THIIOBOTO aHAJIOTOBOTO CYMMATOpa.

XapaKTepHCTHKH JIOTHYECKOTO ¥ aHa-
JIOTOBOTO KOHBIOHKTOPOB IIpeNCTaBie-
Hbl B Tabm. 3, a UX CTPYKTypHble CXe-
MBI — Ha pMC. 3.

YcTpoiicTBO, H306pakeHHOe Ha
puc. 3, 6 IpencrapnsieT co60¥ aHANIOTO-
BbIi1 IEPEMHOXHTEIb.

XapakTepUCTHKH JIOTHYECKOTO M aHa-
JIOTOBOTO JH3BIOHKTOPOB IIpeNCTaByie-
Hbl B Ta0/. 4, a X CTPYKTypHBIE CXe-
Mbl — Ha pucC. 4.

YcrpoiictBo, H306pakeHHOE Ha
puc. 4, 6, MMeeT B CBOEM COCTaBe CJie-
IyIOLLHMe y3/Ibl: 1 — aHa/JIoroBBIN CyMMa-
TOP, 2 — aHAJIOTOBBIH IIePeMHOXXHUTEb,
3 — aHa/JIoroBbIi BBHIYUTATE/b, PeaTn30-
BAaHHBII Ha 6a3e THIIOBOTO aHAJIOTOBOTO
cyMMaTopa.

XapakTepUCTHKH IOTHYECKOTIO U aHa-
sioroeoro anemenTos llleddepa npen-
CTaBJieHbl B TabJI. 5, a MX CTPYKTyPHbIe
cxeMbl — Ha pHc. 5.

YcrpoiicTBO, U300pakeHHOe Ha
puc. 5, 6, UMeeT B CBOEM COCTaBe CJie-
LYIOLIIHE y3/Ibl: 1 — aHa/JIoroBHIN Iepe-
MHOXHTE/Ib, 2 — aHAIOTOBBIi BHIYHTA-
TeJib, Pea/IM30BaHHBII HA 6a3e THIIOBOTO
AHAJIOTOBOTO CyMMAaTopa.

XapakTepUCTHKH JIOTUYECKOTO H
aHaJIOrOBOTO 3j71eMeHTOB IlmMpca mpen-
CTaBJICHbI B T36}I. 6, a Ux CprKTyprIe
CxeMbl — Ha pHuC. 6.

YcrpoiicTBo, H306paxkeHHOe Ha
pHc. 6, 6, IMeeT B CBOE€M COCTaBe CJle-

CKYyCCTBO CXeMOTEXHUKN

nytowue ysnbl: 1.1, 1.2 — ananorosbie
BBIYMTATE/H, pealn30BaHHble Ha 6Gase
THUIIOBBIX AH&JIOTOBEIX CyMMAaTOPOB,
2 — aHaJIOTOBBIM IE€PEMHOXUTEIb,
3 — aHa/oroBbLII CYMMATOP.

XapaKTepHCTHKH JIOTHYECKOTO 1 aHa-
JIOrOBOIO HMIUTMKATOPOB HPCIICTaBHeH])I
B TabJL. 7, @ UX CTPYKTYPHBIE CXCMBI —
Ha puc. 7.

Ycrpoiictea, H306paXkeHHbIE Ha
puc. 7, 6, 2, UM€IOT B CBOEM COCTABE Y3/Ibl:
1 — aHa/IOroBbie BEIYKUTATEIH, Peau3o-
BaHHbIe Ha 6a3e THUIIOBBIX aHA/IOTOBBHIX
CyMMATOpPOB, 2 — aHa/IOrOBbIE IIEPEMHO-
>KHTEH, 3 — aHanoroBble CyMMAaTOpHI.

XapaKTEpUCTHKHU JIOTHYECKOTO H
aHa0roBoro GJI0KOB “sampera’ mpeni-
CTaBJIeHbl B TaOJL. 8, a X CTPYKTypHbIe
CcxeMbl — Ha pHC. 8.

YcrpoiicTBa, usobparkeHHbIE Ha
puc. 8, 6, 2, HIMEIOT B CBOEM COCTaBe
y37bl: 1 — aHANOrOBHIE [IEPEMHOXH-
TeJIH, 2 — aHAJIOrOBBIE BBIYUTATEI,
peann3oBaHHble Ha 6a3e THIIOBLIX aHa-
JIOTOBBIX CYyMMATOPOB.

XapakTepucTuku 670KOB JIOTHYeC-
KOJ1 ¥ aHa/IOTOBOH “IKBHBAJIEHTHOCTH
TipeficTaB/IeHs! B Tabl. 9, a MX CTPYKTYp-
Hble CxeMbl — Ha pHC. 9.

YcTpoitcTBO, H300pakeHHOe Ha
puc. 9, 6, uMeet B CBoeM cocTtaBe: 1.1,
1.2 — ananorosbie BbIYMTATE/IH, PEa/In-
30BaHHEBIe Ha 6a3e THIIOBBIX dHAJIOTOBBIX
CYyMMAaTOPOB, 2 — aHaJOrOBBIN Tepe-

Tabnuya 1 Tabnuya 2
Ycrpoicteo | Jlormueckoe | Ananorosoe YcrpoictBo | Jlormueckoe | Avanorosoe
Hanumeno- AHaNOroBbIA Haumeno- ViuBepTop |AHanorosbin
BaHue NMosToparent. nosroputent banwe ("HE") nHBepTOop |
OTtpuuanve
Peanusyemas flosTOopeHue _ Peanusyemasn _
- y=xX (MHBepcKA) y=1-x
dyHKUMA y=X $yHKUMA y=x
X y X y
Tabnuua o T o o T o1 [rabmmua 5 T
MCTUHHOCTH
1 p p 1 WCTUHHOCTH 1 0 1 0
o -
a) 6) a) 6)
Puc. 1 Puc. 2
Ta6bnuya 3 Tabnuya 4
YcrpoictBo | Jlormueckoe | Avanorosoe Yerpoir- | o veckoe AHanorosoe
Hawmeno- |KOHBIOHKTOp| AHanoroBbiit £TBO _
BaHue (“n”) KOHDIOHKTOP Haumeno-| lusvioHkTop | AHanorosbiit
BaHue (“nnun") AU3BIOHKTOP
Peanunsyemasn KOHBIOHKLMA =X Peanu- Py s
byHKUMA Y =X1X; 3yemasn 3_1’:(0H+l; Y =% | X; %1%,
Ty % x [y |ovmkuws | Y74 T%
X | X y X X3 y
oJofo]Jofo]o L
Tabnvua 0 T ToT o ] 0 Tabnvua o o 0 0 0 0
WCTUHHOCTU NCaTUH- 0 1 1 0 1 1
1 0j0]1 010 HOCTU 110 1 1 0 1
1 1 1 1 1 1 1 1 1 1 1 1
X1 X1
a) 6)
Puc.3
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MCKyCCTBO CXEMOTEXHWMKM

MHOXHTENDb, 3 — aHa/oOTOBBIN CyMMa-
TOP, 4 — aHa/JOTrOBHII YMHOXHTE/Ib Ha
TNIOCTOAHHBIM MHOXHTEb.
XapaKTepHCTHKH JIOTHYECKOTO M aHa-
JIOTOBOTO CYMMAaTOpPOB TI0 MOLYJIIO 2
npencraenaeHsl B Tabn. 10, a MX CTpyK-
TYpHblE CXeMbl — Ha puc. 10.
YcrpoiictBo, mM306pakeHHOE Ha
puc. 10, 6, umeer B CBOEeM COCTaBe:
1 — aHa/JI0roBBIIT CyMMaTOp, 2 — aHa-
JIOTOBBII NIEPEMHOXKHTEJIb, 3 — YMHO-
>KMTENb Ha MOCTOAHHBIN MHOXHTETb,

4 — aQHaJIOTOBBII BHIYUTATE b, PEATTH-
30BaHHBII Ha 6ase TUIIOBOTO aHATOTO-
BOTO CyMMaropa.

Ha ocHOBe mpencraB/ieHHBIX BHIILIE
3/IEMEHTAPHBIX YCTPOMCTB CTPOATCH
MHOTO(QYHKITHOHA/IbHBIE JIOTHYECKUE
YCTPOWCTBa, peaiu3yloilie pas/HIHbIe
JyHKIMY peobpasoBaHms MMCKPETHBIX
BEJIMYUH, UMEIOITHE HECKONBKO BXOIOB
M BbIXOIOB [3].

AHaTHM3MPYys IIPeICTaB/ICHHbIE BHIILIE
Tab/IMIIBI KCTHHHOCTH PACCMOTPEHHBIX

JIOTHYeCKHMX M aHAJOTOBBIX YCTPOJCTE,
MO>KHO YBHJIETb, UTO BBIXOJHbIE 3Haye-
HUA PyHKIMI Tpeo6pa3oBaHMs THCK-
PeTHBbIX 3Ha4eHMI1 COBIIAJAIOT C BBIXOM-
HBIMH 3HAaYeHHMSIMH COOTBETCTBYIOLIMX
pysxumit npeo6pasoBaHMs AHATOTOBLIX
sHaueHHiL. Icxozis 13 3TOTO MOKHO crie-
JIaTh BBIBOJ, YTO OCYILIECTBIEHHOE IIpe-
obpasoBanie 3/1eMEeHTapHBIX JIOTHYECKHX
oIeparuii B aHa/IOTOBbIE CIIPaBeJUIMBO, O
YeM CBHJIETE/IbCTBYIOT IIPENCTAB/IEHHBIE
Pe3ynbTaThl HCCTETOBAHUA.

Tabnuya 5 Ta6nnua 6
YcTpoucrBo Jlornueckoe AHanorosoe Ycrpoicreo Jlornueckoe Ananorosoe
Snement Weddepa AHanoroBbi Snement MNupca Ananorosbii
HaumenoBanue (“U-HE") anement Lle¢pdepa Haumenosanue (“UWNn-HE”) anemenT Mupca
Peanusyemasn OTpuuaHne KOHBIOHKLIUK y=1-xx Peanu3syemas Otpuuanve -
PyHKUMS Y=XX, 1X2 dyHKUA AN3BIOHKLUUKU y=1-X; = X2 +X:X2
Y=X;+X;
X X X X
] A Tw [y % [ % T
Tabuua 0 1 1 0 1 1| [Tabnmua . g g 1
MCTUHHOCTU
1 0 1 1 0 1 UCTUHHOCTH 1 ) 0 1 0 0
1 1 0 1 1 0 1 1 0 1 1 0
X1 X1
U=1
a) 6)
Puc. 5 Puc. 6
Tabnuya 7 Tabnuya 8
YcTpoitcTeo Noruyeckoe AHanorosoe Ycrpoicrso Jlornueckoe Ananorosoe
HauwmeHoBanune Wmnnukarop AHanoroBbiit UMNAMKaTOP HavmenoBanue «3anpe"1"' A’f,a nOroBbin
(“HET") 3anper”
Peanusyemas M;' nzngxitim yi=1-% + X% 3anper
PyHKUWA - ! lx ix iy Vo =1 =%, +X;X; Peanusyemas ¥, = XX, V1= X — XX,
Y=1-X1 =X +X1%3 dyHKUMA Y, = XX, Y2 =X~ XX
X | X2 YilYa X X2 Yi/y2
01| o0 11 0 0 11 Xt [ % | vy, | X X Yilya
Tabrmua 0 0 0/0 0 0 0/0
WCTUHHOCTU 0 ! 10 0 ! 1/0 ;i?;:ﬂgcm 0 1 1/0 0 1 1/0
1 0 0/1 1 0 01 1 0 o1 1 0 0/1
1 1 11 1 1 11 1 1 0/0 1 1 0/0
Xy X1 x2, Xy
Ty, e g e S renils
P o[ Ag
a) 6) B) r
a) B)
Puc.7 Puc. 8
Tabnuya 9 Tabnuuya 10
YCTpoWcTBO JNornyeckoe Ananorosoe YeTpoierso Nornueckoe Ananorosoe
Ananorosbii
HaumeHoBaHue | «JKBUBaNeHTHOCTL” . Auanorosan o HaumeHoBaHune Cymmarop “cymmarop
3KBUBANEHTHOCTD no moaynio 2 116 MOTYNIo 2°
Peanusyemas DKBUBANEHTHOCTb y=1 =Xy =%+ 2X1X; Peamaveman Croxenve
$yHkyMA Y=X1=%) ¢yHIl]<uTA); no Moaynio 2 Y =X +X3 - 2X1X3
X X2 y Xq X2 y y=% ®Dx
0 0 1 0 0 1 X X2 y X1 X2 y
Tabnuua 0 1 | o 0 1 0 | [Ta6rmua 0 0 9 0
VCTMHHOCTU VCTUHHOCTH 0 1 1 1
1 0 0 1 0 0 1 1 0 1
1 1 1 1 1 1 1 0 1 0
Xy X1
a) a)
Puc 9 Puc. 10
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O6ecneuenmne

nomMexo3saljnLeHHOCTN
UnPpPOBbIX YCTPONCTB

NPABWNA PABOTbI
CCOrNACOBAHHBIMU NUHUAMMU
(BA3K

Ha puc. 7 nokasara ¢opma cur-
HAJIOB, NepeaBaeMbIX 10 Kabesio, B
3aBHCHMOCTH OT COOTHOLLIEHHs COTIPO-
THBJIEHUS Harpy3O4HOro pesuctopa R
M BOJIHOBOTO COIIPOTHBJICHHUA Kabes p.
Curnanel nepenaloTcst 6e3 MCKaXKEHHI
npu R = p. BonHoBoe conpotusiieHue
KOHKPETHOTO THIIA KOAaKCHA/IBHOIO
kabesis u3BecTHO (Hampumep, 50, 75,
100 OM). BosHOBOe cONMpOTHBIIEHHE
IVIOCKMX Kabeseit 1 BUTHIX map 06b14-
Ho 67113K0 K 110...130 OM. TouHoe ero
3HaYeHHe MOXeT ObITh MONYyYeHO IKC-
TIEPUMEHTANBHO TIOHOOPOM pesucTopa
R, npu nopkmoyeHHH KOTO-
POTO MCKa>KeHHSI MHHHMa/lb-
Hbl (puc. 7). Ilpn npoBeneHun
9KCIIEPUMEHTA He CJIefyeT WC-
MO/Nb30BaTh TIPOBOJOYHBIE
NepeMeHHbIE PE3UCTOPHI, TAK
KaK OHH UMEIOT 60/IbIIYIO HH-
JOYKTHBHOCTb M MOTYT BHECTH
HcKaxxeHUs1 (pOPMbI CHTHasIA.

JIunus CBA3YM THIIA «OTKPBI-
THIN Ko/wieKTop» (puc. 8). s

PALLTN

Puc. 8

Rr=0
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Ua R<

UAI R
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Puc.7
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Tepefayn KaXkAoro MaruCTPanibHOIO
CHTHaNA C JUTUTEILHOCTBIO (PPOHTA OKO-
70 10 HC IpH pacCTOSTHUSAX, NpPeBBILLA-
o1ux 30 €M, HUCIIOIb3YeTCsl OTae/IbHAS
BHUTaA napa WJIH BBIJICIIAETCH ONHA Hapa
JKHJI B IUIOCKOM Kabesie. B mmaccuBHOM
COCTOAAHMM BCe MNepefaTYMKH BBIKJIIO-
yennl. [Ipn cpabaTbiBaHN# m060r0 1I€-
pefaTYHKa WIH TPYILIbI TepeNaTiHuKoB
HanpspKeHHe Ha IMHUU CHHXKAeTCS OT
YpPOBH4, mpeBblinawiero 3 B, npu-
mepHo 1o 0,4 B.

Ilpu mmue uHMK 15 M U NpaBWIb-
HOM €€ COIVIACOBAHHWH [JINTE/IbHOCTD I1e-
PEXOIHBIX TTPOLIECCOB B Hell He MpeBHI-
1aeT 75 He. JInAanusa peamayeT (HyHKIHIO
«MonTtaxxHoe MJIM» no oTHOLIEHUIO K

Puc.9

CHT'Ha/IaM, TIPelCTaB/ICHHbBIM HU3KMMH
YPOBHAMH HaIpsiXKeHH.

JIMHUA CBA3M THIIA «COTKPBITHIN IMUT-
Tep» (puc. 9). B maHHOM mpuMepe mo-
Ka3aH BapHaHT JIMHUM, UCIIO/b3YIONIeH
IVIOCKHIt Kabesb. CHrHa/IbHBIE ITPOBOZA
yepenyiorcsi ¢ obmumu. B unearbHOM
Cly4yae KaXKObIM CUTH&JIbHBIN TIPOBON
OKAMJIAETCH C OOEMX CTOPOH «CBOMMH»
O6IMMH IIPOBOJIAMH, OJHAKO B 3TOM, KaK
IIPaBJIO, HET 0coboit HeobxommmocTH. Ha
PHC. 9 € KOXKIBIM CHTHATBHBIM IIPOBONOM
COCENICTBYET «CBOM» M «4Y>KOI» OOLIHH
MIPOBO, YTO OOBIYHO BIIOJHE IOIYCTHMO.
Iiocknit kabens 1 HAOOP BUTHIX Map 1o
CYTHM MOYTH OfIHO U TO XK€, M BCe-TakH
BTOPO€ MpPEeNIOYTHTE/IBHO B YCIOBHAX
IIOBBILIICHHOTO YPOBHS BHEIITHUX TTOMEX.
JIuHuA TMIIa «OTKPHITHIH 3MHTTep» pea-
ymsyeT dyHKuMIo «MouTaxHoe WTH» no
OTHOLIICHHIO K CHTHa/IaM, TIPEeNCTaB/ICH-
HBIM BBICOKHMH YPOBHSIMH HalIpsDKEHHS.
BpeMeHHble XapaKTepHUCTHKY IPHO/IH3H-
TEILHO COOTBETCTBYIOT XapaKTePUCTHKAM
JIVHHMH € «OTKPBITHIM KOJUTEKTOPOM».

JIvmusa cBssu THNA «guddepennn-
anbHas mapa» (puc. 10). Jluuusa npu-
MEHSeTCsA /I OTHOHANpPaBJIeHHOI T1e-
pelayy CHTHAJIOB M XapaKTepH3yeTcs
TIOBBIIIIEHHOI ITOMEXOYCTOMYHMBOCTEHIO,
TaK KaK NPHEMHHK pearupyer Ha pas-
HOCTb CHTHAJIOB, a HaBOIHMMas W3BHE

MarucTpans

Puc 11
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M CKYCCTBO CXEMOTEXHUKN

1oMexa IeHCTBYeT Ha 06a IIPoBOJia ITPH-
MEepPHO OIMHAKOBO. [l/IMHa JIMHUM NPaK-
TUYECKH OTPAaHHYMBAETCH OMUYECKHUM
CONPOTHUBJIEHHEM IIPOBONOB M MOXeET
DOCTUIaTh HECKOJIBKMX COTEH MeTPOB.

Bo Bcex pacCMOTPEHHBIX JIMHMAX
TOOJDKHBI MCIIO/Ib30BATbCS MPHEMHHKH
C BBICOKHM BXOJIHBIM COIIPOTHBJICHHUEM,
Ma/IOW BXOJTHOM €MKOCTBIO M IIPeNIioy-
TUTE/ILHO C TUCTEPE3UCHOM T1epefaToy-
HOM XapaKTEPHCTUKOM /1 YBEeTMYEHHS
[1I0MEXO03aIlUIIIeHHOCTH.

QusnyecKasa peaMsalliA Marucrpa-
ma (puc. 11). Kaxnoe ycrpoitctso, nop-
KII0YaeMoe K MaruCTPa/IH, CONIEP>KUT [Ba
pasbemMa. PaccMOTpHM 11paBuIIa, KOTOPbIE
HYXHO COOIIONATH [IPH IPOEKTUPOBAHUH
coracytoniux 61okos (Cb).

o KaxxnoMy pesucTopHOMY [e/TUTeNto
IOJDKEH COOTBETCTBOBATH BHICOKO-
YaCTOTHBIH KOHJIEHCATOP €MKOCTHIO
He MeHee 0,02 MKD. ITOT KOHJIEH-
caTop yCTaHaB/IMBAa€TCH B HEIOC-
PpencTBeHHO¥ 6/TH30CTH OT «CBOETO»
JIeJUTeNst MEeX/Iy IIIMHAMM TIMTaHUS
u 061muM poBozioM. IapamensHo
3THM KOHJIEHCATOPaM yCTaHaB/IMBA-
€TCsl OKCHUIHBII KOHIEHCATOP [UIf
wibTpanEM HU3KOYACTOTHBIX
noMex. JTO ¥Ke NPaBUJIO OCTAETCs
B CHJIE TIPM MCIIO/Ib30BAHMH Pe3HC-
TOPHBIX COOPOK — BOJIU3H BBIBO-
OB nuTaHus ¥ o6lero nposona
KaXXJ0i1 COOPKM YCTaHaB/IMBAETCH
BBICOKOYACTOTHBI KOHIEHCATOP
eMKocThlo He Menee 0,1 Mx®.

o HIuub! nuTaHMs U OOILEr0 NPOBO-
Iia JO/DKHBI 00/1aIaTh MHHMMaIb-
HOM HMHOYKTHBHOCTBIO, MUIS Y€ro
MX BBIIOJIHSIOT B BUIE «MOLLHBIX»
IIPOBOIIHUKOB, HanpuMep, B BHUE
HaBECHBIX MEIHBIX IIAHOK ceye-
HHEM 3 MMZ.

e HecMoTps Ha «OOLIHOCTB» 06Lijero
1ipoBoza B cornacyrorieM 6oke (CB),
K KOKIOMY «3eM/IIHOMY» BBIBOJTY pe-

Pa3bem (B COUNEHEHHOM BrAE)
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3MCTOPHBIX [€/IUTe/ICH NO/DKEH IIOfI-
XOIUTh «CBOM» OOLLMIT IIPOBOI M3
kabes. [lpyrumu cioBamu, eciy, Ha-
TIpMMepP, CUTHa/IbHBIA NIPOBOJ, BUTOM
1apbl MPUXOMUT Ha CPEIHIO TOYKY
HEKOTOPOIO Pe3HCTOPHOTO IeTUTENA,
TO BTOPOI1 €€ TIPOBOJ IO/DKEH ObITh
NPHIIasH K «3¢M/IIHOMY» BBIBOMY
MMEHHO 3TOTO Je/IUTE/LA,

Ilepenaya MarMcTpaabHbIX CHTHA/IOB
yepes pasbeMbl. Hanryuime Bapuan-
ThI pacriaiiki pa3beMOB ITOKa3aHbl Ha
puc. 12. ®poHT Geryliero no MarucTpa-
71 UMITYNIbCA B 3THX CIy4Yasix OYTH «He
YyBCTBYeT» pPasbeMa, Tak KaKk BHOCHMas
B Kabe/IbHYIO JIMHHIO HEOXHOPOJHOCTD
HesHaumTebHa. Ilpu 3roM, ojHako,
Tpebyetcs 3aHATDH 50 % HUCIIONb3yeMbIX
KOHTAaKTOB 110} ()6].].],14]7[ IIpoBOI.

Ecmu 3To ycioBue 1mo kakuMM-JIH60
MPUYHHAM HEBBINIO/IHUMO, TO MOXHO B
ylep6 MOMeXO03alMILICHHOCTH NPHHSATD
BTOPOW, 601 IKOHOMHUYHBII 10 YHCILY
KOHTAKTOB BapHAHT PaCcTIaifKi Pa3beMOB,
MOKA3aHHbI Ha pHC. 13. 3TOT BapHaHT
YaCTO HMCHOJIb3yeTcsl Ha Mpaktuke. O6-
II[Me TTPOBOJA BUTHIX AP (WIH IVTIOCKOTO
KabeJist) COOMPAIOTCA Ha META/UTHYECKHE
IUTAaHKH IO BO3MOKHOCTH OGOJIbLLIETO Ce-
yenust, HanipuMep H = 5 mm2. Pacniaiika
ITHX IPOBOJIOB BE[eTCA PABHOMEPHO TIO
[JIHHe TUTAHKH 110 Mepe paclaiKH CoOT-
BETCTBYIOIUX CHTHAIbHBIX IIPOBOJIOB.

O6e 11aHkHM O0beIHHAIOTCA depes
pasbeM € MOMOILBIO pANa MepeMblYek
MHHUMAa/IbHOH JUTHHBl M MaKCHUMAJIb-
HOTO cedeHus1, HanpuMep S = 0,5 Mm?,
IIpHYEM IEePEMBIYKH PacIlOaraloTcs
PaBHOMEPHO NO [I/IMHe [UIaHOK. Kaxxpas
nepeMbIYKa OOIIero NPOBONa NOJKHA
COOTBETCTBOBATD He 60J1ee YeM YeThIPeM
CHI'HA/IIbHBIM JIMHUSAM, HO O6l1[ee YHCIIO
repeMblyeK He JO/DKHO GbITh MEHbLIle
TpeX (OmHA B eHTPe U [IBe 1O KpasM).

BoimomHeHye 0TBETBNICHHI OT Maryc-
Tpamm. Ha puc. 14 mokasaHbl BapHaHThI
HEIIPaBH/IbHOTO ¥ TIPAaBHJ/IbHOI'O BBIIIOJI-
HEHHs1 OTBETB/ICHHA OT MarucTpam. I1po-
CJIeXKeH TyTh OIHO¥ JIMHUM, OOLIHI TIPO-
BOJI TNOKa3aH yCIoBHO. IlepBplit BapuaHT
(TurMYHas OIIHOKa HAYMHAIOIIUX CXEMO-

Pa3sbeM (B couneHeHHOoM BUAE)
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Henpasuneno

Kopnyc ycTpoiicTea

Kopnyc ycTpoicTaa

Puc. 14

TEXHUKOB) XapaKTepH3yeTCsl pacLieryie-
HHEM Ha JIBe YaCTH SHEPTHH BOJIHDI, TIPH-
xopswedt ¢ mMHuK A. OjHa YacTb UIIET Ha
3apsy MHUM B, npyras— Ha 3apsj TMHUU
C. Tocne 3apsna msun C «IIOHOLIEH-
Has» BO/IHA HAYMHAET PacIIPOCTPAHATHCA
IO JIMHMH B, NIbITassCh NOTHATD YLIEMIIYIO
paHee BOJIHY C IIOJIOBUHHOWM JHEpPIUElL
OpOHT CUrHAJIA, TAKMUM OOPa3soM, HMeET
cryniendaryio ¢popmy. I1pu npaswibHOM
BBITIO/IHCHUY OTBETB/ICHUA OTPE3KH JIU-
Huit A, C 1 B 0KkasblBalOTCs BKIIOYEH-
HBIMH TIOCICIOBATE/LHO, [I03TOMY BOJTHA
MPaKTH4eCKH HE pacliervIfeTcs 1 PppoH-
ThI CMTHAJIOB He MCKaXkaloTcsl. Tlepenat-
YMKH W IPHEMHUKH, PaCcIOIOXKEHHbIE
Ha IUIaTe, TO/DKHBI OBITh MAaKCUMAJILHO
NpHOIMIKEHbI K ee KPaio IA YMeHbIlle-
HHs1 HEOJHOPOTHOCTH, BHOCUMOH B TOUKY
obbenyHenust oTpeskoB mHUiL B 1 C.
Ha puc. 15 npuBeneHbl NOMOTHUTENb-
HBIE peKOMeHIaluK 110 padore ¢ Kabernb-
HBIMH JIMHUAMH [3]. TIprHeMHUKH sTyullle
Pacrio/iaraTh PaBHOMEPHO ITO MAarHCTPIH,

Xopowo Xyxe
=~
Wekaxenun HeaHaunTeNbHL a) 3araHyTi GpoHT
fMnoxo Nyywe
BO3MOXHbI NNOXHbIE
cpabarbiBanuna 6) \
fMnoxo Xopowo

>
>
_.-"I'r Bl o

Puc. 15
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yeM COBHMpATh UX B «ITy<d0K». [1ycTh myyriie
6yner MHOTO MeJTKMX HEONHOPOTHOCTEIY,
yeM onHa 6osbiias (puc. 15, a).

Ecmu npueMHMKH He yiaeTcsi paccpe-
JOTOYHTb, TO JIy4Ille PACTIONIOKHUTD HUX
B HayaJle JIMHUH, YTOOBI Ccpasy «3aBa-
TUTH» (PPOHTBHI CHIHAIOB IIAPA3HTHOMH
€MKOCTbIO Tyyka. CHTHa/IbI C TIONIOTHMU
dbpoHTaMH MeHee MOIBEPIKEHb! HCKa-
XEHUAM TIpH Tlepezade 1o mHuu. Oco-
6y10 OIMAaCHOCTb TIPH HAIMYIMK ITYYKA B
KOHIIe IMHMK NIPENCTAB/IACT BKTIOYEHHE
OTZIENILHOTO IIPUEMHHKA B e Havase, IJie
CHMTHa/I CWTbHO HCKaXeH (puc. 15, 6).

Jlnst pa3BAskM my4KOB IMPHEMHHKOB
OT MaruCTpaji MOXXHO HCIOJIb30BaTh
OJiHO- WIM JBYHAIIpaB/ieHHBIE IIPHEMO-
nepepatyuku (puc. 18, 19). Ipu passer-
B/ICHUH JIMHHH Ha HECKO/IbKO HAlpaB-
JIEHHIH JUIS KaXXJIOro C/leflyeT BBINE/INTh
OT/IeNTbHbI TepenaTiuk (puc. 15, 8).

HIns mepenaun 1o IMHUM JIydILiE MC-
TIO/Ib30BaTh HE IMPSMOYTO/IBHbIE, A TPa-
TeLenaaIbHbIe MMITYbeh [4]. CurHast

CxemotexHuka N2 6 - vioHb 2004

¢ nonoruMu (PpoHTaMHU, Kak OTMeda-
JIOCh, PACIIPOCT PAHSAIOTCST BIO/b JTHHUHU C
MEHBILIMMHU MCKDXKeHUsAMH. B npunimmne
B OTCYTCTBMe BHELLIHUX IIOMeX JUIA JIO-
60i1 CKO/Ib YTOIHO IMHHOM H [laXKe He-
COIIACOBAHHOM JIMHHN MOXKHO TIO00paTh
HACTO/ILKO MJTyI0 CKOPOCTh HAPACTAHMS
CHUTHa/Ia, YTO [epeflaBaeMblil U IIPHHH-
MaeMblii CHTHIBI OYIYT OT/IMYATBCA Ha
CKOJIb YTOOHO Maiyio BenuuuHy. Jia
MOJTYYEHHs! TpareleHI/IbHBIX UMITY/Ib-
COB TIepelJaTYHUK BHIOJHAETCA B BHIE
nrdepeHIMATBHOTO YCHINTENS ¢ UH-
TErpUPYIOLLIEH IIeNbI0 O6PATHON CBSI3H.
Ha Bxope MarucTpajspbHOIO NpHeMHHKa,
BBINOJIHEHHOTO TaICKe B BUjle b depen-
UHMaJIBHOTO YCHUIUTENIs, YCTaHAB/TMBACTCS
MHTETPUPYIOLIas Lenb 1A GHIbTpauuu
BbICOKOYACTOTHHIX TIOMeX.

Ilpu mepenade CHTHANOB B TIpemenax
IUTAThI, KOTJIA YHC/IO IPHEMHHKOB BEJIHKO,
YaCTO MCIOb3YIOT «IIOCIENOBATE/IbHOE
coracoBaHHe». OHO COCTOHUT B TOM, YTO
NOC/IENOBATENBHO C BBIXONOM TIEpenar-

YHKA B HEMOCPENCTBEHHOM GIM30CTH OT
3TOTO BBIXOJIA BKIIOYAIOT PE3HCTOP CO-
npotusnierreM 20...50 OM. 31o nosBosL-
€T ITOracUTh KosteGaTe/IbHbIe MpOLIecchl Ha
(dponTax curnanos. Takoit npreM dacTo
HCIIOJIB3YIOT IIPH Iiepefaye CUIHAJIOB YTI-
pasnenus (RAS, CAS, WE) ot yawmireeit
k BUC puHaMudeckosi namMaTH.

Okonuanue cnedyem

bopuc IlleBkonc,
borissh@zelmail.ru

NUTEPATYPA:

1. Electronic Packaging and Production.
1982, vol. 22, Ne 5, p. 155—158.

2. Electronic Design. 1980, vol. 28,
Ne 25, p. 48 N.

3. Electronic Packaging and Production.
1981, vol. 21, N 4, p. 115—121.

4. Electronic Design. 1982, vol. 21, N 3,
p. 155—162.

HoBbin cuHTE@3aTOp YacTorT
cemencrea AgileRFT

3A0 “Apryccodpr Komnaun” — odu-
HAIbHBIM JIUCTPHOBIOTOP (DHPMBI
Analog Devices B Poccun obpariaer
BHMMaHHE Pa3pabOTYMKOB HU3NETHIT
37€KTPOHHOM TEXHHKH Ha MHKPOCXeMy
AD9956, TOJIbKO YTO aHOHCHPOBAHHYIO
komnaHuer Analog Devices.

AD9956 — BTOpOIl IpeICTaBHTE/Ib
cemeiictBa AgileRFT, koTopsrit npw coB-
MeLLIEHHH TEXHOJIOTMH TIPAMOTO 1 po-
Boro cunTtesa (DDS) 1 aBTOMaTHYeCcKoit
nozctporiku yactotsl (PLL) Ha opHOM
KPHCTa/Ule TIO3BOJIAET YMEHbIIUTH Ce-
6€CTOMMOCTE U CTIOKHOCTD PaspaboTKu
HOBBIX U3[ETHIL.

Cunresatops! ceMeticra AgileRF mipen-
Ha3HAYeHb J1151 IPFIOXEHWH, KPUTHYHBIX
K 9HEPronoTpebieHHIo 1 ce6eCTOMMOCTH,
TAaKMX KaK pajapbl JUl aBTOMOOuIelt,
CHCTEMBI PaHONOCTYTId, 6e30I1aCHOCTH,
CITyTHUKOBOH CBAI3U M T. II.

MHKpPOCXeMEI OT/IMYAI0TCS BBICOKOM JIH-
HEMHOCTBIO M Pa3pellleHHeM, HX MOXHO
HCTIOB30BaTh B anmaparype, paboraio-
wieit B ISM-puanasone yacror. Ipume-
HeHne AD9956 1O3BOMUT IPUMEPHO HA
20 % COKpaTUTh YMC/IO KOMIIOHEHTOB H
3aHMMAEMYIO Ha IDIaTe IVIOIa/ib 1O CPaB-
HEHHIO C TPAIHITHOHHBIMH pa3paboTKaMH,
rme ucnonbsyerca Heckonbko DDS, PLL

U reseparopos onopHeIx 4actor (I'YH ¢
TOYHOH NONCTPOMKOH, CTAOWILHBIE TeHe-
PaTOPHI OLIOPHBIX YACTOT € M/IbIM [IPOYKa-
HueM (POHTOB, IIPHWIOKEHHA C YACTOTHOM
1 (pa3oBoi MOIy/NALIMEH, patapbl).
OcHoBHbIe XapakTepucTUKH AD9956:
DDS (¢ 14-6utsbiM LIAIT) po 450 MT'L,
pasperenue 48 6MT, CKOPOCThH 3arpys-
Kk — 25 M6ur/c, PLL — 650 MIn,
BO3MOXXHOCTh T€HEPaLMH YacTOT IO
2,7 [Ty, nuanasoH TeMIepatyp — OT
-40 o +125 °C, 48-BBIBOLHOI KOPIIYC
LECSP, niena — $17,25 (8 CLIA, B nap-
T ot 1000 11T.), CepHITHOE IIPOU3BOJIC-
TBO — ¢ uiona 2004 r.
HononuutenbHylo MHGOPMALHIO
no npopykuuu Analog Devices MOX-
HO IIOJIy4yuTb Ha caiite http://www.
components.argussoft.ru.

O6meH onbITOM

NMnaBkana noTamHasa 3aKnenka

IlpetaraeTcss NpocToit ¥ GBICTPBIiT
Croco6 coenuHeHUs TUCTOBBIX I€TaNek
TOIMHOM 1...3 MM (BO3MOKHO M 60-
Jiee), He HeCYIIMX GOMbIIION MeXaHHYeC-
KOl Harpy3KH U BBIIEPXKHBAIOTINX 6e3
nedopmaliuu U pacIuiaBjieHUs TeMIle-
paTypy IPHIIOA.

CoelMHUTENTBLHBIN YTOIOK CrubatoT u3
Genoit xecTH MIH JIY>KEHOH TUCTOBOM
natynm (puc. 1).

Pabouyro HoBepxXHOCTH yTOJIKa TIepen
COeIMHEHHEM CMasHIBalOT (DIIIOCOM.
[TocnepoBateNbHOCTh COENMHEHUS Ta-

KOB4: KaIUTIO IIpHUIIOA Ha >Kajne Iasib-
HHKa BBOJAT B 3¢HKOBAHHOE OTBEPCTHE
COeIUHAEMOM 1eTaIu, BBIIEPXKHUBAIOT O

CoeauHaembie
NUCTB Elnanaﬂ .
3aKnenxa
YA R
\Yronox
Puc. 1

TIPOrpeBa YTO/IKA U aAT€3UM IIPUIIOSA, OT-
DeNAIOT, HallpuMep, Jie3BueM Ge3ormac-
HOIt OPUTBBI OT MAas/IbHUKA U GBICTPO
TIPHXXUMAIOT CBEPXy MOO0# TEPMOCTO -
KOM JIeTa/IbIO C TIaJIKOM NOBEPXHOCTHIO.
[Tocrne oTBepaeBaHUA TIPUIIOA COENUHE-
HHe TOTOBO.

Iliis 6onee HAEKHOTO COENHMHEHUs
MO>XHO TIPHMEHHTb [BYXCTOPOHHIOIO
3eHKOBKY (puC. 1 cnpasa). Jletanb u3
MeTaJU1a Tiepef; COENMHEHHEM KelaTe b
HO TIPOTPeTh.

JleB Kopornes,
editor@dian.ru
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bnokun nntauna

c 6annacrHbim

KOHAeHCaTOpOoOM

B camwix paznuyHeix ycmpoticmeax, pabomatoujux om cemu nepemeH-
HO20 MOKa, 4acmo ucnone3ytomcs 6ecmpaHcgopmamopHeie 6110KU nu-
MaHu#A, 8 KOMOPLIX 8 Kavecmae 6annacmHoO20 3n1eMeHMa ycmaHoeneH
KOHOeHcamop. [JaHHas Cmambs NOCBAUWEHA UX pacyemy, a makXe HeKo-
MOopbIM HOBbIM 8aPUAHMAM MAakux 610ko8.

PamMITMOHHas cxeMa 6JI0Ka MUTa-

HHMS C 6a/UIaCTHBIM KOHJIEHCATO-

POM M MOCTOBBIM BBITIPSIMHTE/IEM
npuBenieHa Ha puc. 1. Ilpoteccsr, mpo-
HCXosiIMe B HeM, NMOAPOOHO McCiie-
IOBaHBI B cTaThe 1], TaM ke mpuBe-
neHsl GOPMYIIBL, TI0 KOTOPHIM MOXHO
OHPCZICHHT]) HeO6XOHI/IMy]O E€MKOCTDb
kougeHcatopa Cl. PacdeT ocHOBaH Ha
CTPOroM aHanuse (GopMBI TOKOB M Ha-
NpsHDKEHUI ¥ BBIYMCTIEHUH HMHTerpana
BBIXOTHOTO TOKd BBIIPSAMHUTENHLHOTO
MOCTa B TeYeHMe IlepHoOma HaIpske-
HMA CETH.

Rorp CI‘
VD1
o
§ >
1 +
= C2 ||r1
Voo E= ﬂ

Puc. 1

B 10 e BpeMs cylllecTByeT 3HAUMTENb-
HO 60J1ee IIPOCTOM BapHaHT pacdera, IpH-
BOIALLMI K aHAJIOTHYHOMY Pe3y/IbTaTy.
B U3MEPHUTEIAX EMKOCTH U aHA/IOTOBbIX
YaCTOTOMEPaX YacTo MCIONb3YIOT TIepe-
3apAOKy KOH/IEHCAaTopa € MOCAEHyIOIINM
BBLINPSIM/IEHHEM TOK3, TEKYLIETO Hepes
Hero. M3BecTHO, 4TO B 3TOM C/TyJae Ipu
TBYXTIOITyTIEPHOIHOM BBLITIPSIM/IEHUH BhI-
XOJHOH TOK I B amITepax cocTaBiser

I = 2{CU, (1)
rpe f — wacrora (I'u), C — eMKoOCTh
Cl (9), U — aMIumMTyna BXOMHOIO
CUrHa/la OT NHKa o nuka (B), mpuyem
ata opMyIia cripaBeUIMBa Mg OO0
dopmer curnana.

I'lpy BEIMHC/IEHIH BBIXOJTHOTO TOKa 6710~
Ka 1o CXeMe Ha PUC. 1 ciefryetr MMeTh BBULY,
YTO M3 NOTHOH aMIUVIUTYIBI HATIpsKEHUS
CeTH, COCTABJIAIOIIEN ZﬁUC(npnmepno
620 B npu manpspxenun cetu 220 B),
crieyeT BbI4eCTb YIBOEHHOE BBIXOIHOE
HAaIIpsDKEHKe, OIpenie/isieMoe CTaGHINT-
poHOM VD2, MOCKO/IBKY OHO YMEHbIIIAeT
HANpsDKeHHe ITepe3apsAKK KOHEHCaTopPa.

28 B pesynsrate dopmyna s MaKcuMaTb-

HOTO TOKa HAarpysku 6j10Ka 1o CXeMe Ha
PHC. 1 BBIJAIAT Tak:

Lo = 2fCT1(2V2U, —2U,,,,) =

= 4fC1 (\/EUC =Ugix) (2)

YTO COBHAJAET € COOTBETCTBYIOLIEH
dopmynoir B [1].

JUisi OMHOTIOTYTIEPHOMTHOTO BHIIPAMM-
Tensi (pUcC. 2) BBIXOHOM TOK IIPUMEPHO
B [1Ba pasa MeHble. I1pu ero pacyete us
TIOJIHOH aMIUIMTYIBl CJIefyeT BbIYeCTDb
TOJIKO OTHO BBIXOIHOE HAIPSKeHMe,
HOCKOH])I(Y IIpu Hepesapmu(e KOHIECH-
CaTopa TOK TIPOTEKAeT 4Yepe3 Harpys-
KY TOJIBKO B OIJHOM IIOJIyIEPHOLE, a B
opyrom — 4Yepes crabwintpor VD2 B
MPAMOM HanpaBneHHH, H aHATIOTHYHAS
dopmyna BEIIARMT Tak:

lgix =fC1 (Zﬁuc —Uppix). (3)
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Puc.2

ITpu MaoM BBIXONHOM HAaIIPSHKEHHU
(nopsanka 5...15 B) ero 3HayeHueM B
dopmynax (2) u (3) 1o cpaBHEHHIO € aM-
IUIMTYAHBIM HalpssXKeHHeM CEeTH MOXHO
npeHe6peYb U IOMYYHTh, YTO IIPH HO-
MMHa/JIBHOM Hampsbxenuu cetd 220 B
KOHJieHcaTtop eMKoctbio B 1 Mk® obec-
TIeyHBaeT B Harpyske 610ka IO cxeMe Ha
puc. 1 Tok 60 MA, a U 6710Ka cCxeme Ha
puc. 2 — 30 MA.

[TpakTHyeckH pacieT eMKOCTH KOHIEH-
caropa C1 B 610Ke TIo cxeMe Ha pHC. 1
ciefyeT NpOM3BOOUTE /IS MHHHMANb-
HOro HampspkeHMs CeTH Ug iy MaKCH-
Ma/IbHOTO TOKa HArpyskM Iy pia« ¥ TIpH
obecrie4yeHUH HEOOXOZUMOro 3HaYeHH s
MMHHMMA/IbHOTO TOKA Yepe3 CTaGWIMTPOH

Ier v
C1 = 3,5(Icr vt max)/

/ (Uc MIN—0’7UBI)IX)‘ (4)

Ira dopmyna nonydera us (2) nop-
CTaHOBKOM COOTBETCTBYIOIMX 3HAve-
Huit. Tok B Hel — B MWUIMaMIIepaXx,
HAlpsDKEHHe — B BOJIBTAX, EMKOCTb —
B mMukpodapanax. Pesynbrar pacuera
OKPYIJSIIOT 10 G/IHKaiiLiIero 60/1b1Iero
HOMHHAJIA C y4eTOM pasbpoca eMKOCTH
B IIpefle/iax JOIyCKa.

B ciydae opHONOMYIIEPHONHOIO BbI-
npsamuTens (puc. 2) Ui NONy4YeHHs
TOTO JKe BBIXOIHOTO TOKa Tpefyercs
IIPUMEPHO BIBOe GOJIbllIasi eMKOCTh
6aJ11acCTHOrO KOHIEHCATOPA:

Cl= 7(ICT M max)/
/(Uc vn—0,35Uggy)- (5)

Pa3pa6oTka MOIUHBIX IIOJIEBBIX TPAH-
3MCTOPOB, YIIPABISEMBIX OT MHKPOCXEM
KMOII, obycnoBwia mosiBienue pas-
JIMYHBIX YCTPOMCTB, B KOTOPbIX Tpely-
€TCs1 BBIIPAMJICHHOE€ CE€TEBOE Hanps-
JKEHMe /I «CHWJIOBOM» YacTH M HHU3KOe
(5...10 B) mst emeit ynpaenenus. Ecm
IJIs1 BBITIPSIM/IEHUS CETH TIPUIOfIEH OJIHO-
ITO/TYTIEPHOMIHELI BHIIPAMUTEIb, TO €T0
HEC/IOKHO OOBEINHUTS € B/I0KOM TI0 CXe-
Me Ha PHC. 2, KaK 9TO MOKa3aHo Ha PHC. 3.
[Tpu Heo6XOOMMOCTH HCNONB30BAHMSA
OBYXIIOIYTIEPHONHOTO BBIIPAMIIEHUS B
«CHJIOBO#» 9aCTH HU3KOE HAIIPsDKEHHE
VIS YIIPABJIAIOIIMX LieTIelt OGBIMHO OITY-
YAIOT [P IIOMOLIM TACAIIETO PESUCTOpa
u crabumTpoHa (puc. 4), YT0 IPUBOIUT
K 3HAYMTENBHOMY 6eCIIofie3HOMy pacce-
SIHMIO MOLLHOCTH.
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Ha puc. 5 npuBeneHa cxeMa o6benn-
HEHHMsI MOCTOBOTO BHITIPSIMUTENIS CeTe-
BOTO HAIPSXKEHHS W ONHOIOJIyIepH-
opHOro 6/10Kka NUTaHUA € 6a/UTACTHBIM
KoHJeHcaTopoM. HeTpynHo BuneTs, 4To
BXOJBI 6/10Ka MO pUC. 2 IORKIIOYEHEI
K BpIBOfaM nuona VD3 BumpsaMuTesib-
HOTO MOCTa «CHIOBOI» YacTu. [TonmHasn
aMIUIMTYZIa HanpsDKeHHsl Ha 3TOM THOJE
coctaBnsieT +/2U, O3TOMY TOK, KOTO-
pBIit MOXeT 06ecIieduTb Takoil 610K,
COCTaB/IseT:
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bopx = fc1 (‘[iuc “Upx) (6)

YTO PUMEPHO BIBOE MEHBIIIE, YeM IS
6710Ka 10 cxeMe Ha puC. 2 P TOI XKe
€MKOCTH KoHeHcaTopa Cl.
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CoOTBeTCTBEHHO, eMKOCTb 6annact-
HOTO KOHJIEHCATOpa CJieflyeT pacCHUThI-
BaTh 1O Clenyroieit popmyrie:

C = 14(Icr v max)!
(U min=057Uppix)- (7)

YcrpoitcTBo, cobpanHOe Mo cxeMe Ha
puc. 5, obafjaeT HEPUATHOM 0cObeH-
Hoctbio. Ecmu tox L, oTpebisieMblit
«CWIOBO¥A» Harpyskoit R2, MeHblite, yeM
onpenensieMsiii o ¢opmyne (6), Bbi-
XOIHOE HaIlpshKeHHe «CHIOBOM» YacTH
U, yBenMymuBaeTcs, a BBIXOHOH TOK
HM3KOBO/ILTHOIT YacTH [; ymenbIllaeTcs
IO BeMMYMHBI ToKa L, notpebisieMoro
«CHJIOBOM» 4acThblo, T. e. I, = L,. Ilpe-
NeIbHBIM CTy4ai — IIPH HY/IEBOM TOKe
yepes «CHJIOBYIO» HarpysKy Halpske-
HHE Ha Heil yBeTMYMBACTCH BABOE, T. €.
npuMepHo no 620 B (npu HOMHMHAB-
HOM 3HadyeHuH 310 B), a Tok, KOTOpBbIit
MOXXHO TIOJTIYYHTh OT HHU3KOBOJIBTHOTO
BBINPSIMUTEJIA, paBeH Hymo (puc. 6).

U,, B4
600
500 1/limax
Uz '
400 -
300 - 1
200 1 l1/hmax
100
0 T T ]
Y 1 2 12 /hmax
Puc.6

Ecnu TOK «CHIOBOI YacTH» € TapaHTH-
el Bcerna 6oJIblie, YeM TOK HH3KOBOJIb-
THO¥ HaTpy3KH, 3Ta 0COOEHHOCTh PO/
He urpaeT. Ecyi >xe 3To He Tak, MOXKHO
[OTO/THUTENbHO HArpy3UTh BBIXOJ, «CH-
JIOBOTO» MCTOYHHKA PE3HUCTOPOM, TOK
yepe3 KOTOPHBIil CJlefyeT MPOITyCTHTH
4epes HUSKOBOJIBTHYIO HarpysKy (pesuc-

top R3 Ha puc. 5). Ecmi Tox «cHioBoi»
HArpysKH MOKET YMEHbILIATbCA 110 HyJIs,
TOK yepes pesuctop R3 nomxken cocras-
JIATH IIOJIOBUHY TOKAa HHU3KOBOJbTHOM
HarpyskH, a eMKOCTb KoHneHcaTopa Cl
HY>XHO YMEHBIINTb B IBa pasa. Takoit
BapMaHT oO0'beIMHEHHs 6/I0KOB IO3-
BOJISieT YMEHBIIUTb BBOE 0eCIIo/Ie3HO
paccenBaeMyio B pesucrope R3 Moui-
HOCTDb II0 CPAaBHEHUIO C YCTPOMCTBOM
IO CXeMe, TIPUBENieHHOM Ha puc. 4. Ecin
TOK Harpy3KH HU3KOBOJIbTHOH YacTH Ha
PHC. 5 MOXeT YMeHbIIAThCsA B IIPOLieC-
ce paboThI 10 TOKA 4Yepes pesuctop R3,
cTabwIUTPOoH VD2 Heo6x0IuMo yCTaHo-
BUTH TlapayuienbHo R1, a Ha ero mMecro
TIOCTAaBHTb OOBIKHOBEHHBI BBIIIPSAMHU-
TeAbHbIN THOJ.

Ecnu, kak mokas3aHo Ha puc. 7, B
IOBYXKaHAJIbHBIH MCTOYHHK IO CXeMe
Ha pHUC. 5 100aBUTH ellle ONWH KaHal
BBIIPAM/IEHHS C 6a/UTAaCTHBIM KOHJIEH-
catopoM C4, TO paCCMOTPEHHAas BBIIIIE
HeNIPUATHAA OCOGEHHOCTb MCYEe3HeT.
EMKOCTB KaXmoro M3 KOHIEHCATOPOB
C4 n Cl momkHa COCTaBJIATH TOJIO-
BHHY OT PacCYMTaHHOH 1o ¢opmyre
(7). KpoMe mckmoyeHus 6eCrioesHbIx
IIOTEPh MOII[HOCTH B Ga/TacTHOM pe-
3HCTOPE, TaKOJ BapPHUAaHT o6/afaeT TeM
TIPEUMYILIECTBOM, YTO HU3KOBOJIbTHBIH
BBIITPAMMTEIb TAKXKe CTAHOBUTCSH IBYX-
NoyTiepHofHbIM. OTMETHM TaKXe, 4TO
B Ka4yecTBe BBINPSAMHUTEIbHBLIX AHONOB
HH3KOBOJIBTHOTO KaHa/Ia MOXeT HUCIIO/Tb-
30BaThCsi OOBIYHBIN THONHBIIH MOCT.

Ecimn Heo6X0mMM OBYIO/ISIPHBII HU3-
KOBOJIBTHBII MCTOYHMK, €ro MO>XHO
TOJTYYUTh M3 YCTPOMCTBA II0 CXEME Ha
puc. 7 myTeM pasfeneHus KaHa/lOB M
CMeHBI NTOJISPHOCTH THONIOB M KOHIEH-
CaTOpOB B OTHOM M3 HHUX (puc. 8). Kak
M B IpeNbIoyllieM yCTPOHCTBe, BaXKHO,
YTOOBI eMKOCTH Ga/UTaCTHBIX KOHJIEH-
€aTOpOB B 060X KaHaIaX ObUIM PaBHBI
MeXay coboM, pacCYUTHIBAIOT MX IO
$opmyne (7). V1 B aToM 610Ke mUTaHUA
TOK «CHJIOBO¥» HArpy3ku MOXeT OBbITh
PaBEeH HYIIIO.

B kaxpmoit M3 CXeM pacCMOTPEHHBIX
BBHINPSAMUTEJIEH IIPUCYTCTBYET PE3HCTOP
Ryrpy OTPaHMYMBAIOLIMI MaKCHUMAlb-
HBIi1 TOK Yepe3 JUOIbI B MOMEHT BKJIIO-
YeHUsl YCTPOHCTB B ceTh. [Ipu neppo-
Ha4aJbHOM BK/IIOYEHHH OCHOBHOH TOK
TedyeT Yepe3 JUONBI «CHIOBOTO» BbI-
NIPSIMUTEIS, @ TOK Yepe3 MHOABI HU3KO-
BOJIPTHOI'O KaHa/1a MEHbIIIE BO CTOJIbKO
pas, BO CKOJIbKO €MKOCThb Ha/UIaCTHOrO
KOHJICHCATOpa MEHBIIIE eMKOCTH KOH-
IeHcaTopa (pHIbTpa «CHIOBOTO» KaHAIA.
OpnHako npu MOBTOPHOM BK/IIOYEHHH,
€C/IM KOHJEHCATOp (PHIbTPa «CHIOBO-
ro» KaHaJla He yCIIeeT Pa3psiIUThCs, BeCh
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TOK, OTPAHUYEHHBII Pe3UCTOPOoM Ry,
MOTeYeT yepes NUONBI HHU3KOBOJBTHO-
ro Kanana. Takoit e pe3y/bTaT MOXeET
OBITb NpU «ipebe3re» KOHTAKTOB CeTe-
BOTro BhIKIOYaTend. IloaTomy crenyer
WIK B HU3KOBOJIETHOM KaHajie TIpMMe-
HATb JUOBI C TAKOI1 e IIeperpy30yHoil
CIOCOOGHOCTBIO, YTO U B «CHIOBOMY, MIIH
MOC/IENOBATE/IbHO ¢ GAJUTACTHBIM KOH-
TNEHCATOPOM YCTaHaBJIMBaTh CBOMH OI-
PaHMYUTEIBHBIH PE3UCTOP C GOMBIINM
CONPOTUBJ/ICHHEM.

ITonesno Takke mapannesbHO Gaj-
JIACTHOMY KOHJIEHCATOPY TONK/IIOYUTD
PAaspARHBIIL Pe3SUCTOP CONIPOTHBIEHHEM
nopsapka 510 kOM, 3T0 HCKIIOYHT He-
TIPUATHBIE TIOCTENCTBUS TPU KaCaHHH
INThIpEH BWIKH BBIKTIOYEHHOTO U3 CETH
YCTPOWCTBA.

Cepreii Bupiokos,
editor@dian.ru

NUTEPATYPA:

1. C. Bupioxkos. Pacuem cemesoz2o
UCMOYHUKA NUMAHUS C 2aCAUUM KOH-
devcamopom. — Paduo, 1997, Ne 5,
c. 48—50.

BuumMmanuio unTareneii!

Ha caitre >xyprana no anpecy http://www.dian.
ru/programs/index B apxuse 2001_05_Ridico BbI1-
JIO>KEHBI NMPOrpaMMHOe OfecrieYeHHe U HepPTex
NEeYaTHOM [IaThI K crathe JI. Pumiko «Ycwoirens
MOHIHOCTH ¢ MMKPOKOHTPOJUIEPHOM CHCTEMOM
ynpasniesust» (CxemoTexuuka, 2001, Ne 4, ¢. 3—6,
Ne 5, c. 2—8), B apxuBe 2001_03_Ridico_Auto —
TPOrpaMMHOe OBeCTIEYEHHE K CTaThe TOTO XKe aB-
TOpa «ABTOMOGWIbHbIE YaCHI-TEPMOMETP-BO/Tb-
T™eTp» (CxeMoTexnuka, 2001, Ne 3, c. 4—7),a B
apxuBe 2000_1_2_2001_1_Kuznets.zip — cTatba
A. Kyssenosa «TpaHcgopmatopbl M Ipoccenmi
ULl MIMITY/IbCHBIX HCTOYHMKOB nuTanus» (Cxe-
MOTEXHHMKa, 2000, Ne 1, 2, 2001, Ne 1) ¢ yyerom

y'ro‘me}ml’a, CA€/TAaHHBIX ABTOPOM.
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Euje pas

0 6ecTtpaHchopmaToOpHbIX
6noxKax NnUTaHMA C racALnMm
KOHAEHCAaTOpOM

lpodomkaem pazzoeop.
Ckoneko mebe nem?

Ceme.

Ymo! Cemo!? A 5 dyman socemo!

U3 mynemcpunema «Maneiw u Kapncor».

PezynapHo ecmpeuas 8 paduonobumensCKux XypHanax nybnukayuu,

8 KOmopsix Uucno/is3yemcs becmparcgopmamopHbiti 6710k NUMAHUA €
2acAWUM KOHOeHCamopoM, asmop peluus o0bpamume 8HUMAHUE Yuma-
menieli Ha HeKOMopble «MesioHU» Komopble, meM He MeHee, Mo2ym npu-
8ecmu K 8eCbMa HenpusmMHeiM Noc/1e0cmausm.

acCMOTPHM cXeMy Ha puc. 1. 3to

00bIaHBI GecTpacdopMaTOPHbLI

MCTOYHHUK IIMTaHUsA ¢ 6a/L1acTHBIM
xoHgeHcatopoM (BTBII). Takux ucroy-
HHKOB B )XypHa/laX MOXXHO HaiTH, 6e3
MpeyBe/IMYeHHs, COTHH, WHOTIA maxke
110 HECKOJIbKO B ONHOM HOMepe. «He
BE3/I0» eMy € caMOro Havana. B mepsoit
HaMJeHHOM aBTOPOM nyﬁimxaumd (Pa-
1o, 1970, Ne 7, c. 39.) oTcyTCcTBOBa/M
TOKOOTPaHHYHTE/bHBIN peauctop R1 u
crabummtpon VD2 (3pece u naree 1o
TEKCTy 0603HAYEHUsI IIEMEHTOB HaHbI
o puc. 1). OrcyrcrBoBan pesucrop Rl
U B crenytouiein mybmukanuu (Pamuo,
1970, Ne 9, c. 56). Tak oHo panblie U
nouio-noexano... Eunie B 1995 r. aB-
TOp crathd [2] mumcan: «...co3maercs
BIleYaT/IeHHe, YTO BBHIOOp HapamMerpoB
M 37IeMeHTOB 6710KOB ObUT B 6O/BIIOH
CTEIleHH CITyYaiiHbIM. ..». YBbI, HECMOT-
Pst Ha ITyO/IMKALIMIO TPEX «[IPABH/IBHBIX»
[1, 2, 3] 1 KBYX He COBCEM MpPaBH/IbHBIX
(4, 5] 0030pHBIX CTaTel, MOCBAIIEHHBIX
BOIIpOCaM pacyera U BbIOOpa KOMIIO-
HentoB BTDBIl, 3a mporenmme ronsl
B N@HHOM BONpPOCE HOYTH HHYEro He
M3MEHHMTIOCh.

Ins Toro, uto6sl B 3TOM ybenuThCs,
[IOCTAaTOYHO TMOCMOTPETh >XypHA/IBI 32
npensbinyminit ron [6]. M3 sxypHana B
XypHa/l OBTOPSIOTCA HEKOTOPBIE TH-
nuyHble «omHOkn». CII0BO «OLIMOKH»
B3STO B KaBBIYKH, TIOTOMY, YTO HEKO-
TOpble «OMOKM» HAa CaMOM fefe, ¢
IPAKTHYECKOM TOYKH 3PEHMsl, HE COB-
ceM ounbku. Paborars 610ku nMUTaHUs
6y/yT, BOTIPOC TOJIBKO B TOM, KaK JIO/ITO
OHM «IIPOXXUBYT». «[IpaBunbHBIE» CXe-
Mbl BTBIT B cTaTbsax To>xe BcTpeyarorcs,
HO ropasno pexe [7, 8, 9]. Orpanudum-
cst 0630pom BTBIT ¢ He6O/IbILIMMH BbI-

30 XonHbIMM HanpspkeHusamu (10...15 B) u

BBIXOOHBIMHK ToOKaMH 10....30 MA. Takue
BII BcrpeyaroTcs B cTaThAX 4Yarlle Bce-
ro. Hukakoi cio>KHOM MaTeMaTHKH IS
PaccCMOTpEHHsI BOIIpoca He TpebyeTcsi.
Mo>Ho BrHomHe O60MTHCH 3aKOHOM
Oma, HO ITPH 3TOM HY>KHO TIOMHHTBD, YTO
KOHJIEHCATOP — 9TO TaKO€ yCTPOHUCTBO,
HaIIpsDKeHUE Ha KOTOPOM MIHOBEHHO
U3MEHUTBCS HE MOXKET, & BOT TOK OH
«BBIjIaeT» IIpaKTHYecKu Ge3 orpaHmuye-
HUIL, B YeM JIETKO YOenUThCs, 3aMBIKas
3apsHKEHHBIH KOHIEHCAaTOP OTBEPTKOM.
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B cxeme Ha puc. 1 mpucyTcrByer JO-
MOJ/IHUTENIBHBII 37leMeHT — KIi04 SAL.
JroT KM0Y «H300pakaeT» HE TONBKO
BBIKJIFOYaTe/b IMTMTAHUS YCTPOICTBA, KO-
TOPOTO MOeET U He OBITh, HO K Ha/IM4He
«mpe6esra», KOTOPbIH MPUCYTCTBYET BCer-
2 ¥ Hen36eXXeH B mape BU/IKA-PO3ETKA.
Bot npo stoT K104 06BIYHO 3a6BIBAIOT,
a MIMEHHO OH CTIOCOOEH CYILeCTBEHHO H3-
MEHHTb BCIO KapTHHY. [TponienaeM mpIc-
JIEHHBIH 9KCIIEPUMEHT. 3aMKHeM SAl,
noxnemMcs korna Cl 3apsmures 10 amI-
JIMTYIHOTO 3HaYeHUsl HAIIPSHKEHHU CETH,
PasoOMKHEM KJTIOY, HMUTHPYs «ipebe3r»,
3aTeM TOJOXKIIEM CMEHBI IOJIAPHOCTH Ce-
TEBOrO Hamps XeHUA M CHOBA 3aMKHEM
K/II0Y B MOMEHT, KOTJIa HallpsKEeHHe B
ceru MakcumanpHO. I1o cxeme MbI MMeeM
TOJIHOCTBIO 3aPsPKEHHBIN KOHNIEHCATOP
C1 (U, = 310 B) m BKIIOYEHHBIH HOC-
JIEIOBATE/IBHO C HUM HCTOYHHUK «CETh»

¢ HampspkenneM 310 B. M1 cymma arux
HaIpsDKEHUI MPIWIOXKeHa K TOKOOrpa-
HUuuTebHOMY pesuctopy R1. Bor Tak!
Bmecro 310 B nomyywm 620 B. M ato
He MPHUTSAHYTHIN «3a YIIW» Pe3y/IbTaT, a
BIIOJIHE pealbHOe 3HayeHue. J11s1 1omHo-
THI KQPTHHBEI HEOOXOIIMO OTMETHTb, YTO
y BTBII ectb HekoTOpasi BEPOATHOCTD
NOTACTH TIOJT UMITY/IBCHYIO CETEBYIO MO~
Mexy [10], amIumMTyna HanpsHKEHHs KO-
TOPOI1 MOXeT GBITh CYILIECTBEHHO 607Tb-
11le BHIIIEMPHUBEIEHHOM.

B pesynprarte Nomy4aercs Lelb, Mpo-
11ecc BKIIOYEHHs KOTOPO#H HarlOMHHAeT
UTPY B pysleTKy. B 3aBucuMoctH ot Mo-
MeHTa BK/IIOYEHHA U «gpebesra» KOH-
TaKTOB €€ MOXXHO BK/IFOYHMTD «yIaqyHO»
H «He 04eHb». M3/10’KeHHBIH «Ha Ia/Ib-
1[axX» MeXaHH3M YIBOEHHsl HaIlPsKeHUA
B HaHHOM G6JI0Ke KaXKeTCsl OYeBUIHBIM,
OIlHaKO, eClMu BecTtH otcyetr ¢ 1970 r.,
NOXXaJIy¥i, BIiepBble 06 9TOM OBUIO Ha-
[MMCaHOo TONMBKO B 1999 1. B cratbe [11].
Ho ymiomsiayB nipo «pe6esr» ¥ npuBens
3HadeHue 620 B, aBTOp 3THM U OrpaHu-
YMJICSH, M JiaXKe IS CBOMX COOCTBEHHBIX
crareit [11—14] npaBWIBHBIX BBIBOIOB
He crenan. Tak, B crarbe [11] Ha puc. 31
5 IpHUBeNeHbl CXeMBI, B KOTOPHIX aBTOP
«OIpaHUYMII» TOK KOJUIEKTOpPA TpaH-
3UCTOpa Ha ypoBHe 4 A, HO He ydersl,
YTO IPH 3TOM HMITY/IbCHBIN TOK 4Yepe3
OMOIBI MOXKeT JocTuraTte 12 A, a npu
OIIpe/le/IeHHHBIX YCIOBUAX MOYTH TAaKOMH
JKe TOK IPOHIET U Yepe3 NePeEXO IMUT-
rep-6asa Tpansucropa. C 3TMMM CTaTh-
AMH TIOJTy4n/Iach ellle OHA 3aGaBHas
HCTOpHS. M3/10)XMB B TIepBOii >Ke cTarbe
[11] BriojIHe 311paBYyI0 MIEI0, 3aK/IIOYAIO-
LL[YIOCSI B TOM, YTO IIOC/IE 3aPAIKH KOH-
meHcatopa ¢unsrpa (C2) Her cMBICTa
FOHSATH TOK Yepe3 CTaGIINTPOH B OCTaB-
HIYIOCS 9acTh TIO/yTIEPUONI, aBTOP, TEM
HE ME€Hee, B [1ePBOH, BTOPO# U TPEThEH
My6IHKauMaAX TMOYeMy-TO OFpaHHIHII-
Csl 9KCIIEpHMEHTaM# € OOBIYHBIMH, HO
YMOLIHEHHBIMH HPH NOMOLLY JIONOJI-
HUTE/IBHOIO TPAH3UCTOPa CTabMINUT-
ponamu [15, 16], na ewie ¥ npumucan
9THM aHa/I0TaM BBHIIO/IHEHHE (PYHKITUH
kakoro-rto perynsatopa LIVIM. I1paBna,
CXeMBI B CTaThSX HayepyeHhl TaK, YTO
Ha IEPBBIN B3I/IAMl, HE OYEHb-TO IIO-
HAITHO, KaK OHH 6ymyr paborarb. Ha
CaMOM Jiejle, CBOIO COOCTBEHHYIO HJEI0
aBTOP B TpPe€X CTAaThAX HE Peanu30BalL
W TO/MBKO B 4YeTBepTO¥ MyOIuKalvy,
MPUMEHUB THPHUCTOP, aBTOP HOOGMI-
¢ HyXXHoro pesynbrata. Ho ecmn 661
aBTOP 3THX CTaTel NOBHHMMAaTEIbHEN
YMTaNl PanuoMIo6UTebCKIE U3TIAHNUS,
oH Mor 6bl ewie B 1998 r. y3HaTh, yTO
€ro 3ajiayka MPOCTO U U3ALIHO pellleHa
B cratbe [17].
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Bepnemcs k pesucropy R1. B tekcre
CTaTbU TOBOPUTCH O MOLIHOCTH PE3UC-
TOPOB, HO HY>»XHO IOT4EPKHYTh, YTO B
JAHHOM CJly4ae Be3Zie TOf MOLI[HOCTBIO
MBI 6yZeM HOnpa3yMeBaTh TE€CHO CBS-
3aHHbIE C Hell FeOMEeTPHYECKHE PasMepbl
PE3UCTOPOB U COOTBETCTBYIOIIHE pa3Me-
paM ¥ TeXHOJIOTMH U3TOTOBJIEHHUSA IIpe-
IeTbHO IOMYCTUMbIE HaNPsKEHHS.

M3 omblta 3KCIUTyaTaliid MOSOGHBIX
6710KOB MUTaHUS (CTelMaIbHO OBLT IPO-
BefieH HeGOBIIION ONPOC) CrIefyeT, YTO
BbIx0f U3 ctpos B bTBIT pesucropos R1
morgHocreio 0,125 wmm 0,25 Br — mo-
BOJILHO pacHpocTpaHeHHoe siBneHue. Bee
OTpoliIeHHbIEe pajiiomobuTem (1 aBTop
CTaThH) XOTA 6bl Pas B XKU3HU TaKOi
Pe3UCTOp MEHSIH, MPUYEM MUMEHHO BO
BCTPOEHHOM 3apsiTHOM YCTPOMCTBE ax-
KyMY/IATOPHBIX (pOHapeit «INMeKTPOHHKA
B6-03». K nory4eHHbIM TaHHBIM CIETyeT
NPHCOBOKYNHTH M JBe Hy6/aHKaiuH [ 18,
19], mocBsiITieHHbIE HEJIOCTATKAM BCTpO-
€HHBIX 3apAIHBIX yCTpOMCTB. B ¢ona-
PMKEe aBTOpa pe3UCTOp (C1-4, 0,25 Br,
180 OM) He MPOCTO Croperl, a ele U pas-
7oMHWICSL Ha IBe nooBUMHKH! ITouemy
3TO MPOMCXOINUT HMEHHO ¢ (POHAPUKAMH

Y KOTO He BBIXO[WIM M3 CTpOs. JTO, B
o61eM, TIOHATHO, HOCKOIBKY MMITYIIb-
CHOe [JOTYCTHMOe HamlpsDKeHHe JUIA pe-
sucropoB MJIT-0,5 — 750 B. ITomacts B
MOMEHT BKJTIOYEHH elle U Ha UMITY/Ib-
CHYIO CETeBYI0 TOMEXy — 3TO YXKe U3
06/1aCTH Maruu, O6GBIYHBIM JTIOIAM TaKOe
He TI0J], CHTY.

CaeneHnst 0 MaKCUMa/IbHO JIOTTYCTH-
MBIX HaIIPSHKEHUAX OObIYHBIX PE3HCTO-
POB pacpoCTpaHeHHBIX THIIOB CBENIEHBI
B Ta6L. 1, pe3sHCTOPOB /IS IOBEPXHOCT-
HOTO MOHTa&Xa — B Tab. 2. Jia ux 3a-
TIO/THEHH s UCITONIh30BaHa HHQOpMaiiUs
us [20—26).

Tpumevanus x Tabm. 1, 2:

(1) Jdausble u3 kartanora «9un u
Jun». TlpousBoguTenb HEU3BECTEH.

(2) IpenenpHoe HampshKeHHe HJIA
C1-4-0,5 ¢ HoMHHanoOM 6oJblile
1 MOwM — 500 B, C1-4-1a BbImyckaroT-
ca ¢ HoMuHaiamMu 100 kKOMm...10 MOwm,
3000 B 11 10000 B — Takue HanpspxeHUs
naHbl B Karajnore «Pecype» [21].

(3) Paameps 6osbiiie 06bIYHBIX!

(4) C orevecrBennbimu IUI1-pesnc-
topamu P1-12 [21, 22] HyxHO pa3bu-
paThcs 1O OKYMEHTAIWH, IOCKOIBKY

HX IIapaMeTphl COBNAAAIOT C HIMIIOPTHBI-
mu YHII-pesucropamu, TOMBKO TOTHA,
KOrjla OHM UMEIOT MpHEeMKY «5». Jlns
O6BIYHOTrO McnonHeHuss Up,p MOXeT
0Ka3aThCAl MEHbLIIE 0XKHIAEMOTO.

(5) Bourns. [lonyckaeTcs meperpyska
B Te€YeHHe 5 C HanpsHKEHHeEM, B 2,5 pasa
MpeBBINIAIIWIMM HOMMHAJbHOE.
CR0603—100 B maxc, CRO805 —
300 B maxc, CR1206 —400 B makc.

(6) BC, npenusuonnsle, MCT 0603
Upap = 25 B, MCT 0805 U, = 35 B,
BEPOATHOCTb BCTPETUTBCSA € TAKUMMU pe-
3UCTOpaMM OYeHb Masla.

B atux Tabnunax mpenpenpHOE pa-
6ouee nanpsxenue (U, ;) — MakcH-
MajlbHOE HaIlpsDKEHUe AN JTaHHOTO
THIIa Pe3UCTOPa, KOTOpOE yCTaHaB/IH-
BaeTCs, UCXOIs M3 ero KOHCTPYKLHUH,
pa3MepoB U obecrieyeH s NTUTETbHON
pa6otocnoco6HocTi. OHO OrpaHHu-
YUBAETCSA, B OCHOBHOM, TENIOBBHIMH
Mpo1iecCaMH B TOKONPOBOASALIEM dJle-
MeHTe M 3/IeKTPUYECKOH MPOYHOCTHIO
pesucropa [20]. TlpenensHO poiryc-
THMasi aMIUIMTYa MMITy/JIbCHOIO Ha-
npsxenus (Uy,, ;) onpenensierca Ha-
NpspKeHHeM Mpo60s M30IAIMOHHBIX

Tabnuya 1
MowHocTh pe3aucropoB, BT, paamepsbi LxD, MM
Tvn 0,062 0,125 0,25 Br 0,5 Br 1,087 2,0 Br Npumeuanun
UI’AB UMMH UPAE UMMH UI’AB UMMH UPAB UMMH UPAE UMMH UPAB UMMH
200 — 1250 | — 250 | — 350 — 500 — 500 | —
C1-4 tumn) 32-15 5023 50:23 9032 l 15x5,0 M
250 | 400 [ 350 | 750 500 1000 | —
cr4 - 7324 10,5x3,9 16,0-5,5 = 201, 3)
C1-4 - 250 | 400 [ 200 [ 400 350 | 750 [ 3000 ] 10000 | — ] 211 2)
C1-4-1a | 7,1lx2,2 6,3x2,8 11,0x3,|6 30|x7,4 I !
100 150 | 200 [ 350 [ 250 [ 450 350 750 | 500 | 1000 | 750 [ 1200
223 4,6x!1 6 e,olxz,o 7,0Ixs,o 10,8-4,2 13[<6,6 18,5!x8,6 201, [22]
200 — | 250 — 250 | — 350 — 500 — 500 [ —
€223 (wman) 32515 6.0-2.3 60-23 90-32 45 15x5.0 W
€233 B 200 | 400 [ 250 | 450 350 [ 750 | 500 | 1000 | 750 | 1200 20]
6,0x2,2 7.0x3,0 10,2x4.2 13x6,6 28x8,6
200 400
C2-33m 200 | 400 | 250 | 450 350 750 | 500 | 1000 | 750 | 1200 21]
32x18 6,le2,2 6,0>I<212 9,0x3,f|5 13f<6,3 18>|<8,5
200 [ 350 | 250 | 450 350 750 | 500 | 1000 [ 750 [ 1200
MITT, OMITT - 6.0x2.2 70.3.0 108-4,2 13:6,6 18,5x8.6 (20}
214 _ 200 [ 350 | 250 ] 450 350 | 750 | 500 ] 1000 | 750 [ 1200 22]
6,0x2,2 7,0x3,0 11,0x4.2 13x6,7 28,0x9,0
C2-298 150 | — [ 200 [ (400) | 350 [ 750 500 | 1000 | 700 [ 1200 | 750 ] 1200 [20], [22],
6,523 8,0|><3,5 1 LOIX4,5 14,0x7,5 2olx9,8 28,0x9.8 (21]), 3)
150 — 250 | — 350 — 500 - 500 | —
CFR, MRF - 3318 6323 90-3.2 145 15-5,0 Yageo
SFR25/25H _ _ _ 250...350 | — _ . Philips, BC
0,4/0,5 Br 6,5x2,5 SFR25-0,4 W
Ta6bnvya 2
(ToyHee ¢ 3apsAIHBIMH YCTPOICTBaMM)?
Mounocrs, | Tunopasmep
HmeHHO moToMmy, ‘iTo nopo6usie BIT Br | oMM L,vmm | W,mm | H, mm Upus B Uy B | Mpumen.
HMEIOT «pPY/IETOYHBIM» THIT BK/IIOYE€HHA, 0.05 0603 | 0201 06 03 03 25 — —
33apsijIHbIe YCTPOYCTBA MCIIO/IB3YIOTCS Pe- (0,063 1005 | 0402 1,0 05 0,35 25 (4); 50 100 —
TY/ISIPHO, CTaTUCTHKA cpabatbiBaet. Ecm 0,263, 01 1608 | 0603 | 16 08 | 045 25 (6); 50 75 100 (5)
, 01,0125 [2012[ 0805 | 20 | 125 | 055 | 50(4);100;150 | 200;300 [ (5),(6)
NOA0GHBIH 670K TIOCTOAHHO BKIIOYEH B 0,125,025 [3216 [ 1206 | 32 16| 055 100(4); 200 400 (5)
CeTh, OH MOXeT IIPOPatOTaTh MHOTO 7I€T,  [0.25; 0,33 | 3225 | 1210 | 3.2 26 | 055 200 400 —
HO IpH YC/IOBUH, 4YTO [IOMEX B CETH HeT. |10 — | 1218 | 30 46 0,44 200 — Yageo
13 TOTO Xe Onpoca BBIACHMIOCH, yro (02075 150251 2010 | 50 4 25 | 055 200 400 —
1.0 6432 | 2512 | 63 32 | 055 200 400 —
pesucropel, ananoruyneie MJIT-0,5, au  [3 — — 100 T 50 - 200 (&) — —

31
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MaTEpHaNoB M BO3MYLIHBIX 3a30POB,
MMEIOILUXCA B pe3ucTopax [20].

B Ta651. 1 Bo u36exanye IyTaHUIIBI HE
BK/TIOYeHbl MUHHBAPHaHTHl BHIBOIHBIX
pesucropoB. OHU He 0YEHb PacIpoCTpa-
HEHBI, ¥ IIPO HUX IOCTaTOYHO 3HATH TO,
YTO NMpH TOH K€ HOMMHATBHON MOLII-
HOCTH MX Npefie/ibHbIe pagodre Hanps-
>KEHHs OOBIYHO PaBHBI OCHOBHOMY HC-
MOJTHEHHUIO, THGO YyTh MeHbIIIe.

JorrycTiMele MMITYNIbCHBIE HAIpshKe-
HUs pe3UCTOPOB OGBIYHO MPUBOAATCA B
TY, BOT TOIBKO MHOTO JTH HApOZy BULENIO
311 camble TY? BipoueM, ecti naHHBIX
06 MMITY/IbCHOM HaIpsDKEHUH B Tab/HIle
HET, K 5TOMY HY>XHO OTHOCHTBCS CHO-
KOMHO, TOCKO/IBKY CaM BOIIPOC, CKOpee,
u3 paspsya «rtocogermx». Kak MoxHo
OIpeNeNUTh HalpsDKeHHe Mpo6ost pe3nc-
TOpa, He paspyiuas ero npu arom? Ecau
HMCXOIUTh U3 3HPABOIO CMBIC/A, /06asa
KOHCTPYKLHA NO/DKHA CO3HaBaThCA IJIs
«obecriedeHHs JUIUTENBHON paboToc-
noco6HocTH». B cripaBouHuke [20] mis
MHOTHX THUIIOB PE3UCTOPOB B KOJIOHKE
U, sp HaITHCAHO: «ITOCTOSIHHOTO WIH TIe-
PEMEHHOTO TOKa». Be3 HOMoMHUTeIbHEIX
pasbAcHeHHi1 (2 OHH B CIPaBOYHHKE
OTCYTCTBYIOT) TaKO¥ 3aro/I0BOK KOJIOH-
KM He MMeeT IIpaBa Ha CyllleCTBOBaHHE.
MO>KHO NpeNIIONIOXUTDb, YTO pedb UAeT
00 aMIUIUTyze MEPEMEHHOTO HanpshKe-
Hus. KocBeHHO 3TO MOATBepXKHaeTcs
€nle OTHOM KOJTOHKOM «UP Ap A1 HU3KHX
JaBJIeHHI», Iie HAIHCAHO «...TIOCTOSH-
HOTO0, NMEPEMEHHOTO WIH WMITYILCHOIO
TOKa», T.€. BCe CBAIEHO B OHY Ky4y.
TpynaHo mpefcTaBUTh, YTO MOCTOSHHOE
M HeoTIpeNie/IeHHOe MMITyZIbCHOe Hampsi-
JKeHMe CPABHUBAIOTCS HE O aMILTUTYJE,
a Kak-To uHaye. Erte omHIM KOCBEHHBIM
MOATBEPKIEHHEM MOXET CITyXXKHTh Pa3-
nen cnpaBoynyka [20] «Mcnsrranue npo-
YHOCTH M30/A1IMK». TaM HamucaHo, yTo
«coryiacio 'OCT 21342.18-78 ucribiTanmne
(pesucTopa) mpoBoguTCs B TedeHHe 6015
C TpH MOAKIIOYEHUH TIOCTOSHHOTO WIN
PaBHOTO €My MO aMIUIMTyHe MepeMeH-
HOTO HaIpsDKeHHsL. ..». M onaTk Bonpoc
ympaercs B orcyrcrsue TY. ITpuxonur-
s rajiatb. Bo3MOXXHO aBTOp, He ABNAACH
CIeLMATHCTOM-TIPOU3BOICTBEHHHKOM,
npocro He3HakoM ¢ HyxHbIMH T'OCT,
HO, NO-BHIUMOMY, B TOM >Ke ITOJIOXKEHUN
HAXOAMTCS U OONBIIMHCTBO YUTaTeNe.
Kcraty, B HOKyMeHTalMM Ha HMIIOPT-
HBIE Pe3HCTOPBI BCTPEYaloTCH aHATOTHY-
HBIE 1IO CMBICTY ¢bpasel. PaccMoTpuM,
st puMepa, pesucropsl «Standard
chip resistors RC01/11/21/31» Philips
(BC). B crpaBOoYHBIX TaHHBIX HaIHCa-
Ho: «RCO1, 0,25 W, Maximum permis-
sible voltage — 200 V DC or RMS». A

3) Hanblue no TEKCTy MIET ONpe/e/eHHe

410 Takoe «Limiting Voltage» 1 mecarok
KapTHHOK ¢ napamerpamu npo «PULSE
LOADING CAPABILITIES» u1 ccpuikit Ha
kakue-1o nmy6mukauuu DIN, [EC. Ecm
ectb 60sBIIIOE >KeTaHHE, pasobparhCs,
470 32 «RMS» uMesics B BuAy, Bce-Taku
MOXHO. Becp 3TOT 1/TMHHBII U ITyTaHEBI
a63al] HaIKMCcaH TOJIBKO JJIA TOTO, YTOOB
MOTBEPIHTH OYEHDb MPOCTYIO MBICIb. B
YCTPOMCTBAX MOXKHO M HYXXHO YYHTBI-
BaTh TONMBKO DHQPY NpenenbHO HOIMyCTH-
MOTO paodero HarpsDKeHHs Pe3HCTOPOB
(Upag)- Ecmi ectb pasHodTenys win tHIn
Ppe3HCTOpa HeN3BECTeH, Hy)KHO OpPHEHTH-
PpOBaThCs HA MUHHMAIBHOE 3Ha4YeHHE U3
COOTBETCTBYIOLLIEH KOJIOHKH Tab. 1.

ITpumenurensHo k BTBII, eci ucxo-
IUTh H3 YUIOBUA «IJIMTENIBHOM paboToC-
MOCOOHOCTI», BLIBOMIBI U3 TaHHLIX TA0JI. 1
MOXHO CJie/laThb MpOCThie, HO HEMHOIO
«HeInpHBBIYHBIe». Pesucrop R1 momxen
6BITH MOLHOCTBIO He MeHee 1 Br, a pe-
suctop R2 — ne menee 0,5 Br. Iockombky
peub He O MOIIHOCTH, a O HOMYCIHMBIX
HANpKEHUAX, CTaBUTb ONHOBATTHBIE
PesuCcTophl GOMIBIIIOTO pasMepa HeT He-
06XOIMMOCTH — HOCTATOYHO IIOCTABHUTD
HECKOJIBKO TIOCIENOBATENbHO BKIIOYEH-
HBIX PE3HCTOPOB OIHOTO HOMMHaJIa He-
60/IBIIION MOLIHOCTH. B 4acrHocTH, 310
moryT 6erth 1 UHIT-pesncTophl
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ABTOMOOGUNBHbIN KOMNbIOTEP

NOAKNIOYEHWE 1 HACTPOMKA
KOMMNbIOTEPA

Puc. 6 mwmoctpupyer 1oaxIoyeHue
KOMIIbIOTEpa K GOpTOBOI ceTH aBTO-
mobusst. Hinke mpusenena nojgpo6Has
[10I11arOBasi UHCTPYKIMSL.

Buumanue! Bee paboTs1 Bo Bpems yc-
TaHOBKH KOMITBIOTEPA BHITIOJIHSIITE IIPH
06eCTOYEHHOM 3JIEKTPOOGOPYIOBAaHHI
aBTOMOOWIA.

1. Konrakr 1 paspema X1 nogxro-
YUTE HEMOCPENCTBEHHO K KIEMME «t»
AKKYMY/IATOpA WIM K KOHTAaKTy 10 3TOro
xe paspema. MaMepeHue HalpsKeHMs
HEIMOCPENICTBEHHO Ha aKKYMY/IsTope 60-
7ee IPeIOYTHTENBHO.

2. Konraxkr 2 pasbema X1 nonx/iro4m-
Te K BbIBOZY JaTYMKa TOT/IMBHOTO 6aka,
CBA3AHHOMY CO IIITaTHBIM HHIMKATOPOM
YPOBHS TOILUIHBA.

Ha puc. 7 u 8 npuBeneHp BO3MOX-
HBl€ BapMaHTBl IONK/IIOYeHHs JiaT-
YMKa YpOBHSA TOIUIMBA B Pa3/IMYHBIX
aBTOMOOUIIAX, XUPHBIMH JTHHUAMHU
MOKa3aHbl BHOBb BBOJNUMBIE I[€MTH U
a/eMeHThL. Jloromerpuyeckue MHAUKA-
TOPHI YPOBH#A TOIUTHBA B 6aKe B OCHOB-
HOM MKCIIOJIB3YIOTCS B aBTOMOOGUIIAX
POCCHICKOrO MpOU3BOLAcTBa. Eciu B
ITaHenu Mpu6opOB Balllero aBTOMOGH-
N MCHONB3YIOTCS JIOTOMETpPHYECKHE
HHAMKAaTOPBI (OCHOBHASA OT/IMYUTEb-
Haf 4epTa — HOC/e BKIIOYEHUS 3aXKH-

TaHHsA NOKa3aHHA MHIMKATOpPa YPOBHA
TOIIZIMBA yCTAHaBIHUBAIOTCH HpaKTH-
YeCKH Cpasy, a BO BpeMs JBHXeHHA
H IpH U3MEHEHHUH HaAINpaB/IEHHUA JIBH-
JKeHHsI BUJIHBI IOCTATOYHO ObICTpbIE
Koyie6aHUs CTPEJIKH yKasaTesls yPOBHS
TOTUIMBA), TO JUIs IOBBILIIEHNA TOYHOC-
TH U3MEPEHMS] OCTAaTKa TOIUIMBA B 6ake
tpebyercst HekoTOpas ee fopaboTka. B
Liellb NUTAHMs yKasaTeJled TemIepa-
TYpBl M YPOBHsA TOIUMBA (CM. puC. 8)
CllelyeT YCTaHOBUTH CTabu/IM3aTOp
Hanpsikenus (Hanmpumep, KP142EH8
¢ uHnekcoM A wiu b). 9ra nopabor-
Ka HUKOMM 06pasoM He OTpasHTCsH
Ha paboTe IITATHBIX MHIUKATOPOB
aBroMobusisg. CtabuIn3aTop MOKHO
He YCTaHaB/IMBaTh, HO TOTZA IIPUIET-
CSl CMHPHTBCS € T€M, 4TO [IOKa3aHMS
OcCTaTKa TOIUTHBA Ha [UCI/Iee KOMIIBIO-
Tepa OynyT «I/IaBaTh» B 3aBHCUMOCTH
OT HaIpsDKeHHss GOPTOBON CeTH aB-
toMo6usist. Emre pa3 xouy o6patuthb
BHHMaHHe, YTO 9TO KaCAETCs TOJIBKO
aBTOMOOMIEN C JTOTOMETPUYECKHUMH
vHAukaTtopamMu. Ecin B manenu npu-
60pOB HCMOB3YIOTCA HHIUKATOPHL, B
KOTOPBIX GUMeTa/l/IMYecKas MIacTH-
Ha HarpeBaeTcsi NPOXOASIIMM depes
HarpeBaTeNbHBIH 37IEMEHT TOKOM, OIl-
penenseMpIM NaTIUKOM (TIOC/IE BKITIO-
YeHHUsl 3a>KUTaHUsA MOJIOXKEHHE CTpPesl-
KM YCTaHaB/IMBAETCS MENJIEHHO), TO

Komnblotep

X1

|[l paKTMKa

CTabMIN3aTOP HANPSDKEHHS B MaHeIH
npubopos yxe npucyrcrayer. O6pa-
THTE 0cO60€ BHUMAHHME Ha KayeCTBO
IUTATHOTO JlaTYWKa YPOBHA TOILIH-
Ba. Eciu crpenka ykasatesns Torum-
Ba MHOIIA PE3KO I€PraeTcsi BO BpeMs
IBIKEHHS! WM IVIABHO «YXOIHT», a 4e-
pe3 HEKOTOpPOE BpeMsi BO3BPALLAETCS
Ha CBO€ MECTO, TO HY>XHO ITPOBCPUTH
U OTPEMOHTHPOBATH NATYHK.

3. Konrakrtsl 5 (remneparypa OBH-
raress), 3 (TemmepaTypa canoHa) u 4
(remireparypa 3a 60pTOM) HONK/IIOUHTE
K COOTBETCTBYIOLIMM MHKPOCXeMaM —
IATYMKaM TEPMOMETPA, KaK IMOKa3aHO Ha
puc. 6. O61IMIT IPOBOJL, BCEX TePMOJIAT-
YMKOB COEOUHHUTE ¢ OOLIUM IIPOBOIOM
KOMIIbIOTEpa (BBIBOL 6 pasbema X1) B
HeTNOCPeCTBEHHOM 6/IM30CTH OT HEro.
IIpn ycranoBke nmaTyMKa TeMITEPaTypPbl
IBHTATe/Isl PEKOMEHIYI0 BBIOPATh €ro
PacronoXeHne Ha IyTH Majoro Kpyra
HUPKY/IIIUK OX/IXKAAIOLIEH YXHIKOCTH
WIH, YTO elrfe Jiyulile {€CTM eCTh TaKas
BO3MO>XHOCTh) HpPH HaMYHKM KaKHX-
60 CBOGOIHBIX Pe3bOOBHIX OTBEPC-
THH Ha 6/10Ke HWIH TOJIOBKeE IMIHH/POB.
ABTOp BBITOYIT U3 JIATYHHU TTOMBIA GONT
¢ pe3pboit M10x1, BHYyTpb KOTOPOTO B
IJIyX0€ OTBepCTHE HHaMeTpPoOM 5 MM H
ry6uHO#M 10 MM Ha 3IOKCUITHOM CMO-
jle 6bIa BK/leeHa MHKpocxema LM235.
B mrtynepe, Haxozs1ieMcs Ha TOJIOBKe
LWIHHAPOB, 6bUI0 ITPOCBEPIEHO OTBEp-
CTHe U Hape3aHa pe3bba M10x1, kyna u
6bUT 32aBepHYT ONMCAHHBII BHILIIE JATYHK
TeMIIeparypsl guraress. JlaTauk Temrre-
PaTyphl y/IUIIbI JIy4llle BCETO PA3MECTHTD

ACC+

Tonnuso

+

t canoHa

tynuub

t psurarens

0B

Pesepse

=1

AKkymynsTop

Pesepe

olei~Njo|olalw|n|=
(PSP QU R N s A

0B

=
o

+12 B

115

K pgarumky ypoBHS TONMuBa

—>— 30

-

Puc.6

LM235

LM235

LM235

3aMoK 3axuraHus

] ) [laTuuk Temnepatypk fiBUratens
} ),Cla'r\mx TeMnepaTypb YNyl
} )ﬂa‘mnx TeMnepaTyphi canoHa

AIMEL 33



n PaKTKNKa

34

+1_?\B OT 3aMKa SKUraHuA TCA770 : i +12 B oT 3amKa 3axuraHua
i — LS .
ol i 10 re) YpoeeHb Temnepatypa
i : e TonnUea Asurarens
H v H H w
i YposeHb Temneparypa : i o
Tonnuea ABurarens : E /- -L C / _I-
Y, Marenbnpubopos  \/ i MNaHenb npubopos
MNoakniodeHue aaTumka MoaknioveHune garymka \ \
YPOBHA Tonnmsa T YPOBHA TONNUBa
< TonnueHbiit 6ax . < TonnueHbii 6ak
1 ~+ .
L ] —
— ———
Puc.7 Puc. 8
B TaKOM MecTe aBTOMOOWIA, 4ToObl Bo  KAJIUBPOBKA KOMIbIKTEPA Te, HarlpuMep, 3amlO/HUTh 6ak Ha 60 71,

BpeMs JIBIXKEHHA 6bITT €ro 06M1yB, B Mec-
TO €TI0 YCTaHOBKH He IIOMajiaa Obl Biara,
¥ OH 6BUI 3allMLIeH OT NPSAMBIX COTHEY-
HBIX Jy4eil. Hau6oree mopxomammmm mec-
TOM, Ha MO¥ B3IJIAJ, AB/IAETCS HEpeIHUHA
NOTEpeYHBII JIOH>KePOH. JlaTyuk TeMile-
PaTyphl THITEI JODKEH GBITh BBITIONHEH
B repMETHYHOM MCIIONHEHNH. Y aBTOpa
OH pa3sMellleH B TUIACTMACCOBOH TpyOKe
mvHO# 30 MM M tHaMeTpoM 5 MM (OT-
pe3aHa OT MEIMITHHCKOTO HHCY/IMHOBOIO
LITpHIia), KOTOpast 3aIl0/IHAETCH TEPMO-
niacroit KITT-8. Jlis obecniewenns repme-
THYHOCTH KOHIIbI TPyOKH 3aBapeHsl. Pa-
6ota maT4uKa, U3TOTOBJ/IEHHOTO TIO TAKOM
TEXHOJIOTMH, He BhI3Bajla HapeKaHWH B
TeyeHHe BCEero CpoKa IKCIUTyaTaluy yc-
TPOVCTBA B /IOOBIX IIOrOIHBIX YCIOBHAX.
JlaTulK TeMIlepaTypsl cajioHa He TpedyeT
repMeTH3aluy. Y aBTOpa 3Ta MUKpOCXe-
Ma IpocTo Obl1a BeIHECEHa O PyJIEBYIO
KOJIOHKY 6€3 BCSIKO¥ 3al[UTHL

4. Tlogkno4YyuTe MUTAHHE KOMIIBIO-
Tepa — OGLLUII IPOBOJ, COENUHHUTE C
Maccoil aBTOMOGH/IsA B /1106011 yIO6HOT
TOYKe, a Ha KOHTAKT 9 MOoJaiiTe ¢ 3aMKa
3xuranus +12 B yepes npemoxpanu-
tenb 1 A. I1pu BEI60pe TOYKH MOOKIIIO-
YeHHs K 3aMKy 3a)XHraHus ybenurecs,
4TO IPH IONOXKEHHH KJII0Ya B COCTO-
SAHUHM «OTK/IOYEHO» HANpsDKEHHE Ha
KOMIIBIOTEP He MOJIaeTCs, a IIPH 3aITycKe
IBUrare/si CTapTepoM KOMIIBIOTEp He
orkmoyaercs. Ha cxeme anekTpoo6o-
PYHOBaHHSI aBTOMOOM/ISL TaKOM BBIBOJ
00BIYHO Ha3bIBaeTCs «1ellb 30».

BHMMare/IbHO TIpOBEpbTe MpPaBHJIb-
HOCTb MOAKTIOYEHH .

Bxirounte s3axxuranue. Ilocne 3By-
KOBOro curHana ¥ 3acraBku «FC19» Ha
HHOMKaTope OyHeT MHAUIMPOBATHCS
HarnpsbKeHHe 60pTOBOI CeTH.

Jlnsi Toro, 4To 6B KOMITBIOTEP MOT
[IPaBIWIBHO BHIYHUC/TUTH OCTATOK TOILIHBA
B 6aKe, TpeGyeTcs €ro OTKIMOpOBaTh.

[Tpu xamu6poBke cobmofaiTe mpa-
BIJTa OGpPaleHUs C JIETKOBOCIIAMEH -
FOLLIMMUCS XKUOKOCTAMH!

Jns Hayana KanuOpOBKHU MOATOTOBb-
Te TOIUIMBO C TAaKUM PacyeToM, YTO 6Bl
MM MO>XHO 6BUTO IIO/THOCTBIO 3aTIO/THUTh
6ak, MEpPHYI0 eMKOCTh 00'beMOM, KpaT-
HBIM OHOMY JIUTPY, U yOenurech, 4To
AKKyMYJ/IATOP HOJHOCTHIO 3apsDKeH.

1 manbHeNIero OIMMCaHUA IIPO-
11ecca KamMGpoBKH IIPHMEM 32 OCHOBY,
4T0 06BEM Gaka paBeH 60 71, a 06BeM
MEPHOM EMKOCTH — 7 J1.

OnycrommTre 6ak HacKOJIBKO 3TO
BOo3MO)kHO. Ecn B Bauieit marinHe yc-
TAaHOBJIEH MHXXEKTOPHBII JBUIaTesb,
TO OcTaBbTe B 6ake HEMHOTO TOTUIMBA
(viHaYe ecTh ONACHOCTH HOBPENNUTH TOI-
JIMBHBIA Hacoc). BK/IIOYHTE 3a>XKHUraHwe,
nep>ka Haxaroit KHomky SB1, Ho He
3anyckaite nBurarens. Ha mHoukaro-
pe 1oc/ie 3ByKOBOTO CHTHa/la HOSIBUTCA
Hagmuch «FC19». Haxkxmute nocrenosa-
TenbHO KHONKHM SB2 u SB1. B orBer Ha
sanpoc «ELO1» HaxaTrem Ha KHOTIKY SB2
BBeIUTE 00bEM TOIUIMBA B 6ake (Kaxk-
J0e HakaTtve KHONKU SB2 yBemuyuBaer
3HayeHNe Ha HHAMKaTope Ha 1 1), 3ateM
MoC/IefoBaTeNbHbIM HaxkarueM SB1 u
SB2 nontBepaMTe BBeneHHOE Yncno. [1o-
aButTcst coobienne «+L05». TouHo Tak
e, KaK Bbl YKa3bIBIH OObEM TOIUIMBA
B Gake, BBeniiTe 06bEM MEPHOH €MKOC-
TH U TOATBepauTe ero. Pekomenmyercs
HCHOJIB30BaTh MOOYIO NOCTYIIHYIO Mep-
HYI0O €MKOCTb 00bEMOM IIPHMEPHO OT
1/12 no 1/6 ot o6bemMa TOTUIMBA B HaKe.
CIMIIIKOM MasIbIii 06'beM MEPHOI €MKOC-
TH 3HAYMTE/IbHO YBEIMYMBAeT BpeMs U
TMOrPELIHOCTD KaTHOPOBKH (1IOMpoGyii-

HCIIONb3YA TUTPOBYIO GaHKY), KpoMe
TOIO, IITATHBIN IATYMK YPOBHA TOIUIHBA
OOBIYHO MMeeT TUCKPETHOCTh OTCYETa,
cpaBHUMYI0 ¢ 1/100...1/30 6aka. Ecimn
HCIIO/Ib30BaTh MEPHYI0 eMKOCTh CITHIII-
KOM GO/IBIIOro 06beMa, TO IPH TaKOi
K&TM6POBKE MOTYT HMOSIBUTBCS OIIHO-
KH, ITOCKO/IbKY TOTUTHBHBIH 0aK MOXKET
HMMeThb C/IOXHYI0 reoMerpuio. Temepn
KOMIIBIOTEpP 3alIOMHUT «HYJIEBOH» ypO-
BeHb TOIUIHBA (MI/I 3TOTO MOJXKET TTOHa-
TOGUTHCSI HECKOMBKO CEKYHN) M BbIBEIET
Haamuck «WLO07». Yucno nmocne «WL»
MoKa3biBaeT 00BEM TOIUIHBA, KOTOPOe
6yneT HaxomMTECs 6ake IMOC/e 3aTUBKH
B 6aK OYepenHON MOPHUM TOIUIMBA M3
MEPHOHM €MKOCTH. 3aleiTe TOIUTMBO U3
eMKOCTH B 0aK ¥ Ha)XKMHTe KJIaBHIITy
SB1, moaTBeppas 3anpaBKy O4epenHON
nopud. CITycTsi HECKO/IBKO CeKYHI Ha
MHOWKaTOpe BHICBeTUTCH « WL14». CHO-
Ba 3aseiiTe B GaK CJIEfYIONIyI0 HOPLMIO
torumBa ¥ HaxxmuTe SB1. Ha nocnennem
1iare mpu6op nokaxet « WL60». 3aneitre
6aK MOMHOCTHIO («MOK TOP/IOBUHY») U
3aKOHYKTE KATHOpOBKY HaxkaTHeM SBI.
TTocre TOro, Kak KOMIIbIOTEP TepeineT
B PE&XHMM BOJIbTMETPA, BBIKIIOYHTE 3a-
*xuranue. KoMIbiorep oTkann6poBad u
roToB K pabore.

PYKOBOACTBO NOJIb3OBATENA

Ilpu BKIIOYEHMH NMTaHUA KOMIIbIO-
TEp BBIBOAMT 3aCTaBKy U MOC/IE 3BYKO-
BOIO CMI'H@Ia HauMHaer CBOI pabory
B PE&XHME BONLTMETPA UM B IPYTOM
peXXume, yKasaHHOM B HacTpPOMKE.
Knonkoit SB1 npou3BoAUTCSA Mepexo-
YeHHe pe>XMMOB 110 KOJIbLY B IIOC/IENO-
BaTe/IbHOCTH BOJIbTMETP—>TOTUIHBO—
teMreparypa. PyHkiiMM KHONKH SB2
MEHSIOTCA B 3aBHCHMOCTH OT peXuma
paboTsl ycTpoiicTBa.
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Pe>xum BonbT™MeTpa. Ha mHoukarope
orobpakaercsl HanpshKeHHe GOPTOBOI
ceru. KHomka SB2 B aTOM pexxume He
ucrionpayercs. HasBanwe pexcuma Ha
HHIMKATOpE OTCYTCTBYeT.
PexxumM MHAMKAaLMK OCTaTKa TOIUIHBA.
Ha unnMkarope oTo6paskaercst OCTaToOK
TOIUIMBa B 6ake B uTpax. Ecm BMecTo
YHC/IOBOTO 3HAYeHHS Ha WHAMKATOpE
«— — — », TO IIPHYMHBI MOTYT GHITH
C/IeyIOLLHeE:
o He ObUIa NpoBeeHa KaTHOpOBKa;
@ HarpspKeHHe 6OPTOBOM CeTH HMXKe
12,6 B;

® IIpH KanUOpPOBKe TOIUIMBO U3 6Gaxa
He 6BbUIO CTUTO W/IM 3aJTHTO TIOJI-
HOCTBIO, M TEKYIIHi1 OCTAaTOK TO-
JIUBa MeHbllE WIM 6O0JIblile, YEM
TpaHUYHBIE U3MEPEHHBIE MPH Ka-
m6poBke 3HayeHUs Gaka (B 2TOM
CJIly4ae, BEpOATHO, UTO [TOKA3aHMsI
npubopa depe3 HEKOTOPOE BpeMs
MOABATCH).

B npaBoM paspsje HHAMKaTOpa MOTYT
6b17h OykBa L 1 F. byksa L nokassiba-
€T HOpMa/IbHBIIT peXXuM pa6oTsr. byksa F
MHIMLIMPYeT BKIIOYEHHBIM PEXHUM «MET-
KH{ TOIVTHBa». «MeTka TormiBa» BKIOYa-
e1cs Nepel 3arpaBKOii aBTOMOOH/Is T10C-
JiefoBatebHbBIM Haxxathem SB2 u SBI1.
KoMribloTep 3allOMHHUT TEKYIIHI OCTAaTOK
TOIUIMBA B 6aKe ¥ BBIBEET Ha HHAHKATOP
6yxsy F. ITocte Toro, Kak Bbl 3ampaBHTe
ABTOMOGH/Tb, KOMITBIOTEP HaYHET aBTO-
MaTHYecKoe CPaBHEHHE OCTaTKa TOIUIHBA
B 6aKe ¥ COXPaHEHHOTO 3HaYeHHUsT METKH
tormBa. Kak To716k0 6yneT o6HapyxeHO
paBeHCTBO 060MX 3HaYeHHIT (3arIpaBrieH-
HOE TOIUTMBO BhIpaGOTaHO), TO HE3aBH-
CHMO OT TOTO, B KaKOM peXXiMe paboTtan
KOMIIBIOTEP, [IPOH30MIET IePeKTIOYeHHEe
B PeXXHMM MHIHMKAIMH OCTaTKa TOIUIMBA
M MHTMKAaTOp HayHeT MHTraTh, a Gyksa F
cveHuTCs Ha L. Pexxum «MeTku Torumisa»
oferyaer OTBET Ha BOTPOC «a CKOIBKO
KWIOMETPOB I [TpoeXaa Ha MOC/IeNHel
3anpaBke?». KoMipiorep MOXeT 3anoM-
HHTB TOJIBKO OJHY MeTKy ToIUmBa. Ecn
BO BpeMs JIEHCTBHS PeXXMMa «METKH
TOIUIMBA» BB YKa3&IH HOBYIO, TO CTapas
MeTKa CTHpaeTcsl. Y Ia/IMTh 3alHCaHHYIO
METKY TOIUIMBa Herb3sl. MIndopmaius o
MeTKe TOIUIMBA COXPaHJeTCsl B 9HEPIo-
HE3aBHCHMOM [aMSITH YCTPOMCTBA, YTO
He HaK/IafjblBaeT HUKAKUX BPeMeHHBIX
OrpaHMYEHHI Ha HMCIO/Ib30BaHHE ITOM
dyHKLMA.

Pexxum Tepmomerpa. Ha munukaro-
pe B IIepPBBIX TpeX pas3psiax BbIBOIMT-
cs TeMIlepaTypa OFHOTO M3 NaT4YHKOB,
a B ITOC/IEIHEM pPa3psjie yKas3bIBAeTCs,
kakoro uMeHHo. byksam D, U u S co-
OTBETCTBYET TeMIIepaTypa IBUTaTes,
ymnsl M canoHa. Beibop HyxHOrO

TepMOMeTpa IIPOM3BOAUTCS HaXKaTHeM
KHOMNKH SB2.

ABAPWVHBIE CUTYALIMM
U WX UHAUKALIUA

Komrmbtorep BO BpeMsi paGOThI MOC-
TOSHHO aHA/M3HPYeT U3MepsieMble Ta-
paMeTpbl Ha BBIXOH MX U3 JOHMYCTHMBIX
TPaHMIL

B nepsyio odepenr KOHTpoOIHMpyeTcs
Temneparypa nBurarens. I'panudnoe
3HaYeHHe TeMIlepaTypbl [BMTraTess,
Mocjle KOTOPO# MHAMIMPYETCH aBa-
pusi — 103 °C [4]. Ilpu ee npeBbILLIeHUH
KOMIIBIOTEP TIEPEXOIUT B PEXXUM HHIH-
KallMM TeMIIepaTyphl JBUraTesls, IoIaeT
3ByKOBOW CHTHAJI, U HHIMKATOP MUIaeT.
[Tocne Ha>kaTHA MO60¥ KHOTKH aBapHii-
Hoe coo011ieHre CHUMaeTcs. B manpHeit-
IIeM, eC/TY TeMITepaTypa IBUrartess, He
MIOHWXKAsACh 10 HOPMAJIbHOM paboueit,
CHOBa TIOBBICH/IACh Ha 2 °C, TO MHIHUKa-
L5l aBapuM noBropsiercd. MHmukaums
IIPEBBILLIEHHA TEMIIEPAaTypHOTO PEXH-
Ma JBHTraTe/Ii UMeeT CaMbIM BBICOKUI
npuopuTeT U 6yHeT BLIMO/HEHA BCErna
HE3aBUCHMO OT HATMYMA IPYTHX aBAPHIA-
HBIX co00O11ieHH#. B mobom cryyae nocie
cpabaThIBaHHs CUTHATH3AI[HMH TIeperpeBa
IOBUTaTe/lsl OCTAaHOBUTeCh M NMPOBEPBTE
HMCHPaBHOCTb CHCTEMBI OXTXKIEHHSI.

AHaJIOTHYHO KOHTPOJIMPYETCHA Ha-
MpsDKEeHHe Ha aKKyMynarope (TONbKO B
CTOpOHY ero noseilieHHs). [Topor HH-
IUKaiyy aBapuu — 14,5 B. Cusarue cur-
HaJla aBapHH MPOU3BOAMTCS HaXKaTHeM
Ha yr00y10 knaBuiry. [1pu HanpsxeHHU
akKymynaTopa Beiiie 16 B 3BykoBasg u
BHU3ya/lbHasl CUTHATM3al[Ms aBapHUH He
MOTYT 6BITh CHATHI HaXKaTHEM KJIABHIIL
Mo BO3MO>XHOCTH HeMeJJIEHHO OTpe-
MOHTHPYHTE 3JIeKTPOO6OPYNOBaHHE,
T. K. €CTb BBICOKAsl BEpPOSTHOCTH OBICT-
POro BBIXO/Ta aKKyMy/IsTOpa U3 CTPOSL.

B cnyyae o6HapyxeHHsI M3MeHEHHs
TEMITIEPATypBl Y/IHLBI C TOJIOXKHTEIbHOM
10 —2 °C KOMIBIOTEp 3BYKOBBIM CHI-
H&/IOM OIHOKPAaTHO CHTHATH3UpYeT 00
3TOM — «OCTOPO>XHO, ONACHOCTD I'0/I0-
nena». CHATHE CHTHIM3aLMH OCYyILECT-
B/IAETCS HaXKaTrueM J000i K/TaBHIIH.

HACTPOMKA KOMMNbIOTEPA

Komrmblorep Mo>keT OBITH JIETKO Ha-
CTPOEH HOJ HPUBBIYKH I10/Ib30BATEIIS.
J11s1 aTOrO NMpenyCcMOTPEHa LIMpOKas raM-
Ma Pas/MYHBIX HACTPOEK U KATHOPOBOK.

HsmeHenne xoapduumeHra Gpumn-
Tpaumu. [laHHas HacTpoliKa MO3BOIsIET
HO/Ib30BATE/ YCTAaHOBUTH Hambosiee
KOMGOPTHBIN [UIst ce6sl peXXUM HHEM-
KaLUK OCTaTKa TOIUIMBa B Gake. 10T Ma-
paMeTp U3MEHAET peaKliyio npubopa Ha
KOJIeGaHusl TOTUIMBA, TIPOMCXOMSIIVE B

[

TIpollecce JBM>KEHUSI U MAaHEBPHPOBAHUSA
aBTOMOOWI1. MeHblIliee 3HaUeHHe KO-
¢uumenrta (bI/UIpraupm COOTBETCTBYET
JIydLlieMYy IOIaB/IeHUIO KOjleGaHuI TOII-
muBa. Ho cienyer nOMHMTD, 4TO CITHII-
KOM MaJIblit Ko3¢huuneHT ¢rbrpanuu
B HEKOTOPBIX CUTyaLMsX (Harpumep, Ha-
4a0 ABMOKEHUS [IPH HEPOBHO CTOSIIIIEH
MallliHe) MoXXer TPUBECTH K JUTHTE/Ib-
HOY 3aJIep>KKe JJ0 BbIIa4M JOCTOBEPHBIX
MOKa3aHMI1 OCTaTKa TOIUIHBA.

Jlns M3MeHeHMS 3TOro mapamerpa
BKJIIOYHTE 3a>KUIaHHE IIPY HAXaToH
kHomKe SB1, 3areM KHOIKo#1 SB2 BbiGe-
pure pexxuM «FLT» u naxkmure SB1. Ha-
YKMMasl KHOIIKY SB2 ycraHOBMTE HYXHOE
YHCIO M COXPAHHTE €T0 B HaMATH, Ha)kaB
nocsienoBatenbHO SB1 1 SB2.

3HayeHue, yCTaHOBNIEHHOE MO YMOJI-
YaHHIo, paBHO 20.

Kamu6porka BonbeTMerpa. Tak Kak u3-
MepsieMoe HanpsDKeHHe Ha aKKYMYJISTope
riepen o1MpPOBKOI IE/THTCS Ha PE3UCTO-
pax R1, R2 1 c/TbHO 3aBUCHT OT HX HOMH-
HAJIOB M NOTPEIHOCTH HORO0pa, a TaK Xe
M3-33 HU3KOH HaJIeXKHOCTH TOJICTPOEUHBIX
Ppe3ncropos, B Ipubope MpUMeEHeHa Mpo-
rpaMMHas KaMOpOBKa BO/bTMeTpa. [1s
BXOJia B P&KHUM KaTHOPOBKH BKJIIOYHTE
3a)KMraHHe TpU HaXkaToM KHomke SB1
noxnurecs coobuienus «FC18», satem,
HaXMMas KHOTIKY SB2, BeIGepuTe peXxum
«CV» 1 HaxkmuTe KHONKy SB1. Ha mHan-
KaTope nosBuTca yucio. Knonkoit SB2
MOXXHO M3MEHHTB €T0. Y BeJIHYeHHe YHCTa
yMeHbI1lIaeT HHIULIUPYeMOe HalPsDKeHMe,
a yMeHbllleHHe — yBennunBaer. [Tocne
KOPPeKIIMH Ha>XMHTE MOC/eN0BaTebHO
SBI u SB2, TeM caMbIM COXpaHHB HOBOE
3HaUeHHe KOHCTaHThI. KOHCTaHTa Koppek-
MM 10 ymom4yaHuo — 30.

Kamu6poeka tepmomerpos. Kamn6-
POBKa TepMOMETPOB BBelieHa C IIe/IbI0
KOMIIEHCHPOBaTh OMIMOKYy H3MepeHHs
TeMrepaTypel natyukoB 11235 B6/mm3u
pabounx temmepatyp (I pBUraress
+80...100 °C, mns1 ynmuupl ¥ TeMIepary-
pbt canona — 0°C). 11 BXoIia B peXXUM
K/IMOPOBKU TEPMOMETPOB BKJTIOUHTE 32-
JKWT'aHHe, Niepyka HakaTol KHOMKy SBI,
noxxaurech Hagnmck «FC18» 1 HaxxuMaii-
te SB2 710 NosIB/IeHHsT HY>)KHOTO PeXXHMa
(«CD» — KOppeKIMs TepMOIATIMKA JBHU-
raress, «CU» — ymurpl, «CS» — caiona),
u "Haxmurte SB1. Yucno, uHoHLIHpyemoe
Ha HHIUKAaTOpE, MOXXET H3MEHATHCA
B npenernax or 0 go 20. Yucry 0 coot-
BeTCTBYeT Koppekuusa Ha -10 °C, yucio
10 obo3HayaeT OTCYTCTBHE KOPPEKLHH,
a uhcro 20 — xoppekuuio Ha +10°C.
Knasuiie#t SB2 ykaxuTe HOBYIO KOHC-
TaHTY KOPPEKLMH U COXpAHHUTE ee, HAKaB
niocrienioBaresibHO SB1 1 SB2. KoHcranTa
KOPPEKLIMH 10 YMOJIYaHUIO paBHa 10.
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Bs160p mapameTpa, HHIHLHPYEMOTO
nocie BKI0YeHHs. KoMIprorep NosBo-
JIsleT U3MEHUTH NTapaMeTp, HHIUIUpYye-
MBI} Ha HHIIUKAaTOPE MOC/Ie BKTIOYCHHA.
[To yMOMYaHUIO 3TO PEXUM BOJBTMET-
pa. Bel MOXere M3MEHHTH HaCTPOMKY
Ha >kerlaeMyto. [I71si U3BMEHeHMsI pe>XKHMa
M0 YMOJIYaHHIO BKJTIOUHTE 32)KUTaHHe,
LepKa HaXaToi KHOMKy SB1, moxxmu-
Tecy Hapnucu «FC18». Kuonkoi SB2
BoiGepuTe pexkxum «MODE». Haxxmure
SB1. Haxxumas SB2, BeiGepute Hy>KHbBI#

PEeXHM H MOATBepIHTe BBIGOP IOC/IE-
moBarenbHbIM HakatheM SB1 u SB2.
Hogsrit pexxum ycTaHOBIIEH.

AHppeit JIIOTBKO,
andrejl@tut.by

NUTEPATYPA:

1. Ilpoepammamop AVREAL. —
http://www.In.com.ua/~real/avreal/in-
dex.htm

2. W. Smith, The Scientist and Engineer’s
Guide to Digital Signal Processing, Second
Edition, 1999, California Technical
Publishing. — http://www.dspguide.com
or http://www.analog.com

3. httpz//ffeomp.by.ru

4. Yenosust sxcnnyamayuu agmomoou-
neit. Tennosvie pexcumpl pabomul azpeza-
mos asmomobuneit. — http://www.nntu.
ru/RUS/VECH/metod/posobie/s5_3.htm

Mukpocxema ISD1420P
B peyeBOM CMrHaamsarope
ABUKEeHUA aBToMmoo6una

3afHMM XoA0M

THOKPUCTaNMbHAs MHKPOCXEMa
ISD1420P, mMHOTOKpaTHO OCY-
LECTB/IAIONLAA 3allCh ¥ BOC-
npousBenenue pedn [1—3], moxer
6bITh MCIIONB30BaHa B KayeCTBe OCHO-
BRI CHTHA/IM3aToOpPa [IISl aBTOMOGUIIA
NpHU €ro IBMXeHUM 3afiHuM XonoM. Ha
puc. 1 uzobpaxkeHa cxeMa yCTpO¥CTBa,
MO3BOJIAIOLIETO OCYLLECTB/IATh IpeN-
BapHUTEIbHYIO 3alTHChb U KOHTPONbHOE
BOCNIPOM3BEfIEHHE PEYH.
INocne samucyt OHOTPaMMBI, IPeIyTI-
pexpamLei OKpyXakIimx o6 omac-

K Bkn. 3aaHei
nepenaw
+12B

HOCTH HaxOIMTHCS C33aH aBTOMOOWIIS,
BBIK/TIOYAIOT YCTPOMCTBO Y OCYIIIECTBIIA-
FOT U3MEHEHHA cOrylacHo puc. 2. Kpome
TOTO, YIAIAIOT 31EKTPETHBIN MUKPO(OH
BM1 u ner, cBsA3aHHEBIE C €rO NHTa-
HHEM.

B kauectBe ycHIMTeNns MOIIHOC-
TH HCIOIB3yeTcs MUKpocxema DA2
(TDA1557). B 3ToM nByXKaHa/JbHOM
YCHIHTesIe UCIIONBb3YEeTCs OfMH KaHaJl
Ycunurenb Harpy»eH HHHAMHYECKOH
ronoBkoil BA1 moujHocteio 4 BT, KO-
Topas obecrneunBaeT JOCTATOYHYIO

C1470 mx

T Toln
DA3

] BA1
4Br
9 40m

TDA1557
HLT (S HL2 o Jore] )2 T 12 |5 |8
At R1
Namnbi A2 Ug 153
-
3apHero xopa A3 T 100 My = -
A4 C4imvMk ==
14 0,22 mx 1000
s N LR I
Eﬂ BA2 | R2
15 TN0,25rm 47k
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3 An '
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100 KH 100« Ca
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XCLK
PLL
PLE
Rop
REC

AGL

Puc 1

+5B

Puc. 2
I'POMKOCTh BOCITPOM3BE/I€HUSA TIPeNyII-
pexxparolieit (pOHOrpaMMBl.

Ilopknioyaercs 3TO YCTPOUCTBO K
CHUI'HAJIbHBIM JIaMITaM 3ajHeTro XOja, U
MOKa OHM BKJTIOYEHBI, poHOrpaMma Gy-
JIeT 3By4aTh, HENPEPHIBHO MOBTOPASACH.
doHOrpaMmma MOXKeT XparnuTbca 100 ner
¥ nosTopATbes 100000 pas.

CurHan Ha BKmoyeHHe (POHOTPamMMBbl
M TIOBTOPHBIN 3aIyCK OCYIIeCTB/IAETCS
aBpToMatuHuyecku. IlepBoe BkmiOYeHHE
TIPOW3BOJUTCS IPH COEMHEHHH BBIBONA
24 ¢ o6uMM NPOBOIOM KOHJIEHCaTopa
C12, a nOBTOpHBIE BK/IIOYEHHS IPOHUC-
XOHAT 3a CYeT UMITY/IbCa OTPHLIATE/ILHOM
HO/SIPHOCTH Ha BbIBOZe 25 DA2 B Mo-
MEHT OKOHYaHHs1 (POHOTPAMMBIL.

Muxkpocxemy DA3 cnepyer ycraHo-
BUTH Ha HeOOJIBIIION TEIIOOTBOI.

Bce ycrpoiicTBO BMecTe ¢ IMHaMH4eC-
KO TOJIOBKOM pa3sMeliaioT B 6ara>xHoM
OTCEeKe aBTOMOOMISL.

Anexceit [lapTumn,
editor@dian.ru

NUTEPATYPA:

1. A. Hlumuxos. 1ISD4004-16M — 00-
HOKPUCIANbHAS CUCeMa 3anucu/8oc-

npoussedenus peuu. — Paduo, 2002,
Ne 2, ¢c. 19, 20.

2. A. llapmun. 36yko60il M0Oynv HA
00Holl mukpocxeme. — Paoduo, 2002,
Ne 11, c. 40, 41.

3. H. Heuaes. 38yxo8as «3anucka». —
Paouo, 2003, Ne 10, c. 45.
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Noacncrema ynpasneHns
MMNKPOKOHTPOJ/IEPOM C NOMOLLbIO NyNbTa
ANCTAHLMOHHOIrO yNpaBJieHnsA

Hacmoswas cmames 3Hakomum yumamenel ¢ 8GpUAHMOM Peanu3ayuu NOOCUCMeMbl ynpassieHUs MUKPOKOH-
mposIsiepoM C NOMOWbIO NYSibMa OUCMAHYUOHHO20 ynpasneHus. B cmamee npusedeHo onucaHue annapamuou
Yacmu UH@PaAKpacHo20 NPUeMHUKA U YHUBEPCAIbHO20 «CKOJb3AWe20» aslz0pumma aHanu3a 8Xxo0HoU nociedoea-
meneHocmu. [pusedeH npumep NPo2pamMMHOU peanu3ayuu «CKosb3aLWe20» anzopumma Ha a3eike C upmei Keil.

ONBUIMHCTBO COBPEMEHHBIX MHKPOKOHTPOJIEPHBIX
CHCTEM paslTUYHOTO Ha3HAYEHUS UCITONb3yeT OTHY WIH
HECKO/TbKO KHOIIOK yTIpaB/ieHHs. B HeKOTOpBIX cyvasnx,
HanpuMep B CBEPXMUHMATIOPHBIX KOHTPO/IEPAX, OT KHOITOK
JKeaTeNbHO H30ABIATHCS C 1/bI0 YMEHBIIIEHMs] TUIOLI{afiN Te-
YaTHOM IUIATHL B /IpyTHX cryyasx sxenatennHO obecrieynTs yra-
neHHOe GeCKOHTaKTHOE yIIpaB/ieHne KOHTpouiepoM. HMasiiHbmv
perLieHHeM 3TOi IIPOGIEMBI SIBIAETCS UCITONb30BaH1e B MMUKPO-
KOHTPOJUIEPHON CHCTeMe HHTETPUPOBAHHOTO HH(PAKPACHOTO
(UK) dboronpuemunka. B Hacrosiiiee Bpemss MHOTHE pUpMBI
BBIIYCKAIOT Takue IpHGopsl. Mel BEIOpain 1/1s pealu3aiiuy
9TOM 3ajia4¥ PAMOBOM ManorabGapuTHBIN MHTErPHPOBAHHbIN
HK-doronpuemunk TSOP4136 ¢upmer Vishay Telefunken
[1], uMerorHiT HACTPOTIKY Ha CTAHIAPTHYIO YacTOTY Hepeayn
36 x['l. ITOT MpHeMHUK MeeT UHTerpupoBaHHBIT PIN-cdoTo-
JIMOJI, NPENYCIIHTEND ¢ GUIBTPOM M BBIXOTHOM TPAaH3UCTOP.
Kopnyc UK-¢dortonpreMHnKa BBIIOIHEH W3 CIIELHATBHOM
3MOKCH/IHOM CMO7TBI, Tipo3payuHoii juis UK-usnyyenus u Herrpo-
3pauHOI [I/IA BUTHMOTO fuamnasoHa. HenocpencreenHo nepen
PIN-doronuonom kopryc umeer cOGHparoLIyIo nH3y. GOTo-
TIPMEMHHUK MMe€eT MaJibie pasMepbl — 7X6 MM IIPH TOJIIMHE
4 mm. Brennnit Bup MK-¢oronpuemunka TSOP4136 nokasan
Ha puc. 1, a ero GpyHKIHIOHaIBHAA CXeMa — Ha puC. 2.
Oco6eHHOCTBIO 9TOTO (POTOIPHEMHHUKA ABJIAETCA TO, YTO
OH pearupyeT TONMBKO Ha CEPMH CBETOBBIX UMIIY/IbCOB, YaCTOTA
KOTOPBIX IO/DKHA 6bITh B penenax 36 kI +5 %, a gnuresb-
HOCTh CEpUH — He MeéHee BOCbMH MMIynbcoB. [1pu mocryr-
JIEHHMHM CBETOBBIX MMITY/IbCOB C yKa3aHHBIMM IapaMeTpamH
Ha PIN-¢oronuon Ha Bbeixonie popMHUpyeTcsa OTpHLIATE/IBHbII
HMITY/IbC HAIPAXEHUSA COOTBETCTBYIOLULEH [I/IMTENbHOCTH.
CremyeT OTMETHUTB, YTO B 3TOM XK€ CEPUM UMEIOTCA U IpyTHE
$OTONPHEMHHKY € OTIMYAIOLIMMHUCSA YaCTOTaMH BCTPOECHHO-
ro ¢punbrpa: 30; 33; 35; 36,7; 38; 40 u 56 k', OnHako yacrtora
36 xI'L| AB/IsieTca HanboIee PacpOCTPaHEHHOM CPeliy CTaH-
JApTHBIX My/IbTOB JHCTaHI[MOHHOIO YIIpaB/IeHUA TETIEBU3H-
OHHBIX TPUEMHHKOB, MY3bIKa/IbHBIX LIeHTPOB, CD-NpOourpsI-
BaTesiei ¥ pyroi 6BITOBO# TeXHUKU. Hanpsxenue nutanus

TaKOro MpueMHHKa — 5 B, TOk moTpe6ieHUs M BBIXO/HOH
TOK MPUMEPHO paBHBEI 5 MA. GOTOHO/ TPHEMHHUKA UMeeT
MaKCHMyM YyBCTBHUTEIBHOCTH B GiMOKHeH HH(paKpacHOM
o6nactu mipu pymHe BonmHb! 950 HM. [TpueMunk obecrieunBaer
o6GHapy>xeHHe CHIHa/IA MMPH YT/IOBBIX OTKIOHEHHAX OT OCH,
nepnieHaMKy/spHOM 1tockoctu PIN-doronvona, no +50°.

INpunnunuansHas cxema nonkmodenns MK-goronpuem-
HUKa K MUKPOKOHTPOJUTEpPY IIpHBeneHa Ha PHC. 3.

Pesucrop R1 u konpencarop Cl obpasyror dunptp nura-
Hus. M3rotoBuTe/h peKOMeHIyeT IPHMEHATh OKCHIHBIN KOH-
neHcatop eMKoOcTbi0 100 MK®, OfHaKO NpM UCHIO/Ib30BAHUH
TaHTA/IOBBIX KOH/IECHCATOPOB €MKOCTh MO>KeT GBITh CHHYKEHA
1o 20...25 Mx®. Berxon MK-1puemMHuKa HOK/IIOYEH HETIOC-
PENCTBEHHO K BXOMY MpepbIBAHHA MHUKPOKOHTpOJUIEpA.

Tenepb 060cHyeM IpUMEHEHHE YHHBEPCAIBHOTO «CKOJIb3fl-
1Lero» aropurMa pacnosHabanus. Ha srane paspa6orku ormm-
ChIBAEMOM ITTOJICHCTEMBI aBTOP IIPOBEN HOMUCK NOKYMEHTAaHHH
Wi My/IbTOB TUCTAHIIMOHHOrO ympasjenus. K coxanenuro,
0Ka3a/I0Cb, YTO TAKUX NMPOTOKOJIOB B HACTOALIEE BPEMA Cy-
iecrByer Gosiee 60-TH, T. K. K&Kl H3TOTOBUTE/Ib GBITOBOM
TEXHHKH HCIIO/B3YeT, KaK IPaBuIo, CBOi mpoToKosL. Hanboree
ILIMPOKO M3BECTEH M HOCTYIIEH MpoToKon RC-5, HcHonmb3yeMbrit
B OTe4eCTBEHHO TexHuKe. ITpHMeprl mporpamm s ero fie-
KOJIMPOBAHHs1 C TIOMOLI[BE0 MUKPOKOHTPO/UIEPA MOYKHO HalTH
B [2]). OnHako HeCMOTpsl Ha TO, YTO B CTAHIAPTE OTOBOPEHEI
6a30Bble TAKTOBBIE YaCTOTHI, HCHO/Ib3yeMEle misi (POPMHUPO-
BaHuA repenaBaemMbIx MK-mocmenoBaTesHOCTeH, BO MHOTHX
COBPEMEHHBIX ITy/IbTaX KBaplieBble PE30HATOPHI 3aMEHAIOTCS
Ha 6oJiee [elleBble KOHIEHCATOPHBIE T'eHepaTophl, UMEII1IHe
6071bI1IKe OTKJIOHEHHUs OT 6a30BOI TAKTOBOM YacTOTHI M HU3-
Ky10 CTaOIIbHOCTD YaCTOTBI, 3aBUCALLEH OT TeMIIEpaTyphl U
HATIPSDKEHUs MMUTaHUA. [J1s1 IPYrHx IMPOTOKO/IOB, HCIIO/B3yeMbIX
3apy6e>XHBIMH IIPOU3BOIHTEISIMH, He YIIaloCh HAWTH He TONIBKO
HMHGOPMAIHIO O HCTIONB3yeMOM IPOTOKOJIE (KpoMe Ha3BaHM),
HO M 00 HCHOJBb3YeMbIX HePEeaoLMX MUKPOCXeMaX, T. K. BO
MHOTHX ITy/IKTaX UCHOIH3YIOTCA 3aKasHble CIIeHa/I3HPOBAHHBIE
MHKPOCXEMBI, IIPOW3BOIMMBIE TO/IBKO JI/Isl BHYTPEHHETO NoTpe6-

TSOP413x TSOPaLik
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nenysA. CnexyeT OTMETHTD, YTO B TIOC/IETHee BpeMst HOSBIIOCh
TOBO/ILHO MHOTO Ma/I0rabapuTHBIX My/IbTOB JUCTAHIHOHHOTO
yHpaBI/IeHHA, UMEIOLIHX pasMephl CO CITHYEYHBIH KOpOGOK U He-
60JIBIII0€ YHC/IO KHOTIOK, KAK PABHJIO, 0 BOCBMH. ITH IIY/ITHI
TIMTAIOTCS OT OTHOTO TUIOCKOTO 3/IeMeHTa U MO3BOJIAIOT YIIPaB-
NSTh 000pyNOBaHHEM Ha HEGOJIBLIOM PACCTOSHUM (IO 3 M),
OHH OYeHb XOPOIIO MOIXOIAT IS HAILHUX Ie/ief yIpaB/IeHus
MHKPOKOHTPOJUIEPOM.

YuuTEIBass ONMUCAHHYIO CHTYalMI0 C NOKyMeHTallHeil Ha
IIPOTOKO/IBI aBTOPOM OBbI/Ia IIOCTaB/IeHa 3afiadya CO3HaHUsA
YHUBEPCAIBHOTO a/ITOPUTMA PacllO3HaBaHMA, KOTOPLIH Obl
NIO3BOJISUT IPMHUMATh H IEKOIUPOBATh KOZIOBBIE TIOCTIE/I0Ba-
TENILHOCTH MIOOBIX My/IbTOB, paGOTAIOLIUX B IOBOJBHO ILIH-
POKOM JiarnasoHe 6a30BBIX TAKTOBBIX 4ACTOT.

H3BecTHO, YTO MHOTHe IMy/IbThI IMCTAHLMOHHOTO YTIPAB/IEHH S
MCIIONb3YIOT TaK HasbiBaeMblil Koz «Mandectep-II», B koTopoM
Kaxapli 61T MHGOPMalMK HepefaeTcsl KaK [Ba PaBHbIX 11O
JUINTE/IbHOCTH JIOTHYECKUX YpoBHA. [TpHueM sior. 0 nepenaercs
KaK 10C/IeloBaTe/IbHOCTh HUBKOTO, a 3aTEM BBICOKOTO YPOBHEH,
a Jior. | — Kak HOC/Ie0BaTeIbHOCTh BBICOKOTO, a 3aT€M HH3-
KOrO ypoBHsA. JLTHTENbHOCTb KaXIOTO U3 YpOBHEH IIPUMEPHO
OIMHAKOBa M cocrasiseT oT 0,5 10 1,5 MC I pasnuyHbIX 1IpO-
TOKOJIOB ¥ My/IbTOB. HekoTopele my/IbThl IMOBTOPAIOT IIOCIE-
JOBaTe/IbHOCTb, COOTBETCTBYIOLIYIO HAXKATOH KHOTIKE ITy/IbTa,
TIOKa Ha)kaTa KHOIIKA, JPyTHe ITy/IbThI BEIPabaThIBAIOT TOMBKO
OJIHY TOC/IENOBATETbHOCT B MOMEHT HAKATHSA WIM OTITYCKaHUSA
KHOTIKH. MHOI'He IIy/bThI Nepell CO6CTBEHHO KOIOBO# NMOC/IENo-
BaTe/IbHOCTBIO NepeNaloT CBOCOOpPasHyto peaMby/ty — IUIHHHBIE
HyJIeBble 1 607Iee KOPOTKUE eIUHUYHbIE YPOBHH, IJTHTE/IBHOCTD
KOTOPBIX MOXET HOCTHIATh HECKOMBKUX MIWUIHCeKYHH. Yucio
TrepefjaBaeMbIx GaiiTOB TAaHHBIX Pas/IM4HO [UIA PasHbIX MPOTO-
KOJIOB H, KaK TIPaBHJIO, He MPEBBIIIIAET LIECTH.

Hes yHHBEPCAIPHOTO «CKOJIB3SAIIEr0» alrOPUTMA Pacros-
HaBaHHMSA 3aK/IIOYAaeTCsl B TOM, YTOOBI OGHAPYXUTh IO Ipe-
peiBaHUIO IIpeam6bysty (T. e. OGHAPY>XUTD MEpPBblil JUIMHHBIM
HY/IEBOI MMITY/IbC), TTIPOIYCTUTh ITMHHBIM €UHUYHBIA M-
IYJIbC, @ 3aTeM IIOCYUTATh IHTEbHOCTh KaXXIOT0O Hy/IeBOTO
Y eIUHMYHOTO MHTEPBaIa [/Is KaXK[Oro U3 NepefaBaeMbIX
6uToB. PaboTy anropurMa nosicHaer puc. 4 ¥ NpUBeeHHbIE
HIOKe IOIMpPOrpaMMBblL.
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TIpexe yeM IPUCTYIIHTDL K PACCMOTPEHHIO MOATIPOrpaM-
MBI, IPUBeIEeHHOI 1151 MUKpoKoHTpostepa C8051F021 dump-
Mol Silabs [3] u HanucanHoit Ha s3pike C pupmsbr Keil (4],
onpenenyM Ino0aibHble MepeMEHHBIE, UCIIONb3YeMble TPH-
BOIMMBIMU HOJIIPOTPaMMaMH:

A L e T T

// Kon xomaHgwl, nepepaHHON BHOPAHHHM MyNbLTOM

xdata byte RM_COM;

// BxopHo#t MaccuB ¢asoBbix GMTOB, pasMep KOTOPOro AOGAXEH
// 6uTb Gonbwe, ueM MakcuManbHoe uwucno OaitoB MK-nocbnku,

// yMHOXeHHOE Ha 4ucno O6uToB (8) M yMHOXEHHOE Ha 4ucno a3
// (2). B Hawem cnyyae 5 GahT 8x2 = 80

xdata byte RMB[801];

// BxopgHO# MaccuB OMTOB nocnegoBaTenbHOCTH = 5x8
xdata byte RMS[40];

// BxopHoWh 6aiiToBuit Maccue 5+1

xdata byte RM_Byte[6];

// ®nar roToBHOCTH

xdata byte RM_Ready;

//iitiittiitiiiiiiiitiiiiiiitiiiiittiiiiiiikiittiiitii

Co6CcTBEeHHO Bech AITOPHTM PacrO3HaBaHHUA PacIioaraeTcs
B Tesie IOANPOrPaMMBI OOCTYXKMBaHHUS MCIIOIBb3YeMOTO IIpe-
priBadusl. OHAKO IpeXKfie YeM paccCMaTpUBaTh 3Ty IIOAIPO-
rpamMMy, OTMETHM, YTO OHA UCIIO/Ib3yeT BHEITHIOKO (DYHKIIHIO
Nepesanycka OXpaHHOro taiiMepa WDT():

void WDT (void) {WDTCN=0xAS5; }

Jlns BRIOpaHHOTO Tporeccopa, paboTaolero Ha YacToTe
22,1184 MI'yy, 3ta yHKIs BhITONHsIETCA TpuMepHO 32 100 He.
OtrMeTHM, 4YTO HpH KOH(UIYPUPOBAHHH BXOHOB IIpephIBAHHS
HEOGXOMMO HACTPOUTDH MCIO/Bb3yeMBlil BXOl Ha paboTy 110
OTpHLaTe/IbHOMY Ieperiafly HanpsbxeHuA. MHBIMU cloBamy,
IpepbiBaHue OyZieT reHepHPOBAThCs TOrfa, Koraa ¢ Berxona MK-
MpUeMHHMKA MOCTYIIUT IIEPBBIH [/IMHHBIA HY/IEBOM MMITY/IbC.

DparMeHT HepenaBaeMbIX 3HadeHWH OMTOB MOKa3aH Ha
pHc. 4 B Buzie BpeMeHHo¥H nuarpammel LAST, a cooTBeTcTBY-
fo1mit ¢pparMeHT pealbHOTO BXONHOTO CHIHala — B BHJIE
muarpamme! INPUT. g Kaxporo M3 ypoBHEH pealpHOTO
BxonHoro curHana INPUT nocuntaem B yOTOBHBIX €qUHHITAX
BpeMeHH JUINTE/IbBHOCTH BBITIO/THEHUs BPEMsI3aBUCUMOI MO~
IpOTpaMMBbI U 3alIHIlieM IOC/IeNoBaTenbHO B MaccuB RMB.

[/ r Ak kA AR AR AR AN AR A AR AR AREA AR RAANR AR R AR AR
void ExtO_INT (void) interrupt 0

{

register byte 1i;
register byte OPTR;
static bit LAST;
static byte MID; // loporoBoe 3Ha4yeHue cueTyuka ¢asw

// YuuBepcanbHuit ykasaTenb
// Ykasartenb «peanbHbx» GUTOB
// BWT NpeabAywero COCTOAHUSA

static byte MIN; // MuHuManbHoe 3HAYEHME CHETHMK §assl

//+x»»» WIMEPHTENBHAR YACTb sswsx//

// B MOMEHT NOCTYnneHuA NEPBOro HyNeBOr0 WMNynbCa 3anpeTuTb
// Bce npepuBaHuWa, 4TO6H HE HapywaTbh npaBwnbHbA nopcuyeT
// BXOOHHX WMNYNbCOB

EX0=0;

// OxupaTb 3aBepueHuMe nepBoro orTpuuarensHoro (Hyneeoro)

// wmnyneca, co6CTBEHHO W BH3BABWEr0 NPEpHBaHKE
while(!INTO) WDT();

// OxmpaTh 3aBepuLeHUA NONOXUTENbHOro (EAMHWYHOTO) uMnynbea,
// cnepyowero 3a OTPUUATENBHHM

while(INTO) WDT();

// Buw3BaTb nognporpaMMy noAcuYeTa MLIMTENBHOCTH Kaxaoro U3
// ®a3oBux nony6uroB ¢ O6WMM 4MCNOM, paBHHM 5x8x2

// YCNOBHas ANUTENBHOCTb Kaxaoro U3 $as3oBux nonybMTOB NOC-
// nepoBaTenbHO 3anuChBaeTCA B Kaxawn GalhT maccuea RMB

for (1=0;i<80;i+=2)

{
if (RM_GetBit(1)==ERROR) break;
}



// PaspewuTb BCE NpPEPHBaHWA, NOCKOABKY KPUTHYHAA K BPEMEHM
// 4acTe 3aBepueHa

EX0=1;
IEQ=0; // COpocutb ¢nar npepuiBaHuA

//*+++= ONPEQENEHHE NOPOTA PACMO3HABAHUA #xwwx//

// B 3TOK 4acTu NOANPOrpaMMsl ONPEAENAETCA MUHWMANBHOE

// 3HaueHue cueTuuka 1-oi $a3u nonybura, HeoOGXOAuMOE ANA
// naneHeiwmx npeoGpa3oBaHui

// YCTaHOBUTb MakCuManbHOe 3HaYeHue nopora
MIN=255;
// NepebpaTb Becb BXOAHOW MacCuB ¢a30Bux nonybuToB
for (1=0;1i<80;1i++)
{
// Ecnu 3HayeHWe cueTuMka TeKywero nonybura MeHble BEnUYMHBI
// MIN u He paBeH 0, npucBOMThL BenuumHe MIN 3HaueHue cueT-
umka
// Texyuero nonybura
if ((RMB[1]<MIN)& (RMB[i]!=0)) MIN= RMB[il;

}
// OnpepenseM cpegHee 3HaueHwe nopora ANA CPaBHEHUR
MID=MIN+MIN/2;

//+wxx» ONPEAENEHWE NOPOTA PACMO3HABAHUS #xwsxs//
// B paHHOM ¢parMeHTE Mb ONpeAenseM,
// OuT COOTBETCTBYET NOAYYEHHAA YCNOBHAA MJIMTENbHOCTb, 3anu-
// canHas B kaxiom u3 GaiToB BXOAHOro Maccusa RMB  [ins

// CpaBHEHWS YCNOBHOW ANMTENBHOCTH MCMONB3YEM NONYYEHHOE

// cpenHee 3HayeHMe YCNOBHOW ANUTENbHOCTH MID

KaKOMy uuCny nony-

// NepebpaTb BeCb BXOAHOK MaccuB ¢a3oBbx nOny6uToB
for (1=0;1<80; i++)
{

// Ecnu 3HauyeHWe paBHO Hyn®, NPOAONXMTL CPaBHEHME

if (!RMB[1]) continue;
// Ecau ycnosHas RNMTENLHOCTL GONblle CPepHeR, 3anwWcarb
// B 3TOT %e Oaiit 3HaueHwe 2, uHaue 1.
RMBLi]=(RMB[i]>MID) ? 2 : 1;
}
// B pesynbrate 37Ol onepauWu BXOAQHOW MaCCHB, COpepxaumii

// waMepeHHHe 3HAYEeHWA YCMOBHLX AAMTENLHOCTEN $a30BLIX
// nonybutoe, M npeoGpa3oBanX B MacCMB, COAEpXaumi 3HaYEHUs
// qepeayoumxcsa nonybutos (1 wunu 2 unu 0)

//+#+~+» TIPEOGPA30BAHWE MACCHBA MONYBUTOB B
MACCMB UCXORHBIX BUTOB #xxxs//

// BHMUMATENBHO PacCMOTPEB PUC. 4 MOXHO 3AMETHTL BMOAHE YETKYD

// 3aKOHOMEPHOCTb BOCCTAHOBEHWMA WCXOAHHX NepefaHHux 6Guros

// "3 NONYYEHHOTO BHIE MACCHBA HYepeaynuuxca nony6uTos,

// 3HaueHus KOTOPOro yka3aHs uudpaMu nog Hynesow nuHuen INPUT

memset (RMS,0,sizeof(RMS)); // 06HynuMm MaccuB OutoB

OPTR=0; // 06HynuM ykazarenp 6uToB
i=0; // 06HynuM ykasaTenb nony6uToB
LAST=0; // O6HynuM 3HayeHwe BOCCTaHaBnuBaeMoro Oura

// BunonHATb A0 BoccTaHoBneHWs 40 6Guros = 5 Oakram
while (OPTR<40)
{
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// ECAM TeKywuit NOrMYECKMH YPOBEHb MMEN ABORHY® ANUTENBHOCTb
// HeobxomuMO NPOMHBEPTUPOBAThL BOCCTAHABNMBAEMWi MCXOAHbIA OuT
// CMmoTpu npepnocnegHwit pap Hapgnucei Ha puc. 4 Tuna xx=0(1),
rpe

// nepsas uuppa - Texkyuun ¢azoewi nonybur; BTOpas uuppa -

// cnenyouui ¢pasoswi nony6ur; 0 unu 1 nocne 3Haka paBeHCTBa

// 03Ha4YaeT 3HayeHWe BOCCTAHABAMBAEMOrO WCXOAHOrO OuTa.

if (RMB[i]==2)  LAST="LAST;
// 3anucare 6ur B MaccuB OGMTOB M yBenMuMTb ykasatens OMTOB
RMS[ OPTR++]=LAST;
// NpepBaTb, ecnu ouyepeaHoe 3HayeHue ¢a30Boro nonybura - Hy-
nesoe
if (IRMB[i+1]) break;
// Ecnu cnepywuwui nony6Gur ABORHOK, CABMHYTL yKasartenb Ha 1,
// wHauye CABMHYTL ykasaTenb Ha 2
if (RMB[1+1]==2) i+=1; else i+=2

//#++»» MPEOBPA30BAHWE MACCHUBA MCXOfHbIX BMTOB
B BANTOBHIA MACCUB s++xx//
for (1=0;1<5;i++) {RM_Byte[i]=RM_GetB (i);}
// YcTaHOBUTb ¢nar roTOBHOCTH NPUHATOR NOCNEQOBATENbHOCTH
// onar gponxeH OOHynATbCA, NOANPOrpPaMMHON, BLMONHAKWEH
// TNpWHATHE KOMaHAB NOCNE 3aBEpUEHWA BHNONHEHMA
RM_Ready=1;

B noanporpamMme HOnCYeTa IjIMTENBHOCTH ABYX IOTYOHTOB
eymunHa NUM onpepensier anpec (HoMep) 6uta. YCIoBHas
ITMTENbHOCTh KXOOTO U3 (hasoBBIX MOTYOHTOB 3alMChIBAET-
cs1 mocnenoBarenbHO B 6aittbl MaccuBa RMB. [IiuTenpHOCTh
OTpelie/IsIeTCA B YC/IOBHBIX €IMHMIIAX C MHTEPBAJIOM IpUMep-
HO 32 MKC (BpeMs BBINO/IHEHMs BHEIIHEH MOAIPOrpaMMBbI
Time(2)). JInuTensHOCTh BpeMEHHOTO MHTepBata BhipaHa
U3 TeX COOOpa)keHHH, YTO 33 BpeMs IBOMHOIO MOTEHIMaa
106031 da3pl 3HaUYEHHE CYeTYMKa He MpeBhICIo 250, T. e.
pasMepHocTH Gaitta. Ecin 3a Bpemst uaMepenus ¢asol ee
IUTHTENIBHOCTL 1TpeBbIcHa sHaueHue 250, MK-nocnenosa-
Te/IbHOCTh 3aBepLIWIACh WIM MPOU30IIUIA MOTeps CHTHAA.
ITpu arom nopmporpamma BosppaijaeT sHayenne ERROR = 0,
vHade 3HadeHue OK = 1. ITpu Bo3BpariieHnu pyHkImei sna-
yennss ERROR panpHeiinnii pueM BXOOHBIX MOTYyOHTOB
npeKpalljaercs ¥ nocnenymouue Gairrel MaccuBa RMB ocra-
HyTcs Hy/leBbIMU. ClleyeT MOMHHUTB, YTO HMOANPOrpaMMma,
BHITIO/IHAIOLIAs IO/Ty4eHHBIe KOMaHABl (MOHUTOP), TO/KHA
[oC/le BBHIIO/HEHHsI OYepeqHOi KOMaHAbl cOpocHTh (iar
roroBHOCTH RM_Ready = 0 1 06HY/IMTH BXOIHOI MacCHB.

//iiiiﬂiiit*tiittlﬁt..ti!itiiiiiitiittiltitﬂttit.ttttl‘!

byte RM_GetBit (int i)

{

while (!INTO) // Noka wWa Bxope 0
{
RMB[1+0]++; // Yeenwuutb cuyetumk nonybura i
Time(2); // 3apepxka ~ 32 MkC

if (RMB[i+0]>250) // Ecnu OGonbuwe 250
return ERROR; // BepHyTb oumbky

}

while ( INTO) // Toka Ha Bxome 1
{
RMB[1i+1]++; // YBenwuurb cyeTuuk nonybura i+1
Time(2); // 3apepxka ~ 32 MKC

if (RMB[1+1]>250) // Ecnu Gonwwe 250
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return ERROR; // BepHyTb owubky
} return 0K;
}

// Hopmanbhoe 3asepuenue

L LT T T
// ToanporpamMMma BoOCCTaHaBnuBaeT 3Ha4yeHue Gaiita u3 6GuTOB
byte RM_GetB (int NUM)

{

register byte 1i;

register byte ch=0;

for (i=0;i<8;i++) {if (RMS[NUM«8+i]) ch |[= O0x80>>1;}

return ch;

[/ R Rk R Rk KRR Rk AR AR kR Rk R KRR KRR KKK
// TloanporpaMMma WHULWANM3aLuK NEepeMeHHbX
void RM_Init (void)
{
RM_Ready=0;
RM_COM=0;
memset (RMB, 0, sizeof(RMB));
memset (RM_Byte, 0, sizeof(RM_Byte));
}

//titi-ktt*ttt*itiittiittitttittiittiitttttttttttitttttt

Ha stom M0>xHO 65110 651 M1 3aKOHYHTD OITHCAHHE «CKOJIb-
3AI1IeTO» ANITOPUTMA, OJIHAKO JUIS TIOJHOTBI PACCMOTPEHHSA
HAITOMHHM, 9TO elle HeOOXOIHMO JIeNIaTh JU/IS OpraHH3aIlHu
yTIpaB/ieHust MUKPOKOHTPOJIEPOM OT TeJIEBU3HOHHOTO ITYJIb-
Ta ¢ nomouibo MK-npuemnuxa.

Mrak, Mbl TTomyuyunu MaccuB 6aiitoB. [anee B monmpo-
rpaMme MOHMTOPa HeOOXOIMMO /I KQXK/IOH 13 BO3SMOXHBIX
TOCNIeJOBATEIbHOCTEN GAlITOB BHIIOIHHUTE OIpE/e/IeHHbIE
meicTBHs, 3aTeM COPOCUTH (HJIar TOTOBHOCTH U OOHY/IUTH
BXOJTHOH MacCHB IOIyOHTOB, a €llfe MpoLlle BBI3BATH IOJI-
nporpammy RM_Init ().

[TpuBeneHHy0 MOAIPOTPAMMY MOKHO ONTHMH3HPOBATh,
uckmouns MaccuB RMS u ¢dyakunio RM_GetB u Boccta-
HaB/MBasg 3HaYeHWs OHTOB HEMOCPENCTBEHHO B MAacCHB
RM_Byte.

PaccMoTpeHHBIIT aIropuT™M M NpUBeIeHHAS MOAIPOrpaM-
Ma MMEIT OIIMH HEIOCTATOK — 3HAYMTENbHBINH 00BbeM MC-
TIO/Ib3yeMO¥ MaMATH Ul BxoiHoro maccuBa RMB, Ho 3TO
Hen36e)XHas IUIaTa 3a YHHBEPCAIbHOCTb U HE3aBUCHMOCTH OT
qacToTel MK-TI0ChUIOK M 9aCcTOTHO# CTabMIBHOCTH HECYIIEro
TeHepaTopa. ABTOP HajieeTCsl, ITO IIPUBeleHHAsA CTaThs OKa-
JKETCA TOJIEBHON YUTATE/IAM, HHTEPECYIOIMMCS ONMCAHHOM
1po6aeMoii.

Oner Hukomnaituyxk,
onic@ch.moldpac.md

JINTEPATYPA:

L. http://www.vishay.com/docs/82135/82135.pdf

2. InfraRed Remote Control — http://www.ustr.net
3. http://www.silabs.com

4. http://www.keil.com

DNneKTpomexaHnyecKkme
ABTOHOMHbDI@ NICTOYHVNKN

NMNTaHNA

B cmamee paccmompersbl eapuaHmel NOCMPOEHUA aBMOHOMHbIX UCMOY-
HUKO8 NUMQAHUSA C UChO/163080HUEM 8 Kayecmee Hakonumerneu 3Hepeuu
31eEKMPOXUMUHECKUX KOHaEHCGmOpOB, 3apaxaemolx 3ﬂ6KmpoaUHaMU-

ueckum 2eHepamopom (347).

T'MM B TAKOM KOHJIEHCATOPE, OTIpEEs-
€MBIH KakK

E = CU%/2,

rne C — emxoctp, O; U — Harpsixe-
HHe Ha KOHpeHcaTope, B; moxomut no
50...60 JIx/r.

BaykHOI1 0COOEHHOCTHIO TAKHX HAKO-
[UTENIEN ABNAETCA TO, YUTO OHU HE KpHU-
TUYHBL K CHI€ TOKa, JIMTEIbHOCTH U
YHCTy LMKIOB 3apsfiku. B ommyme ot
AKKyMY/IITOPOB OHHU HE COJIEpXaT TOK-

JIEKTPOXHMHYECKHE KOH/IEHCATO-

ps! (Hanboree 9acTO HX HA3BIBAKOT

«MOHHMCTOPAMH», «ybTPAKOHIIECH-
caTopaMM», «CYIIEPKOHIEHCATOPAMU»
M T. I.) OTHOCATCH K YCTPOMCTBaM, 3a-
PANKa KOTOPHIX HPOUCXoaUT 61aronaps
HAKOIUIEHUIO 3JIEKTPHUYECKON 3HEPTUU
B [BOMHOM 3JIEKTPHMYECKOM CJIO€ Ha
TPaHHLIE 3JIEKTPOHHOTO IPOBOIHHKA U
anekTponuTa. IlepBoe ynoMmuHanue o
CTPOEHHMH JIBOMHOTO CJIOS M BO3MOXK-
HOCTH HCIIOJB30BaHUA 3amacaeMou
B HEM 3HEPTUM MPHUHAIEKUT lenb-
MTIOJIBLYY ¥ OTHOCHUTCH K cepennHe XIX
BeKa. [[BOMHOM 3/IEKTPUMYECKUI CIIOM

40 MOXHO PacCMaTpUBaTh KaK KOHJIEH-

caTtop ¢ mByMsA OOK/IaIkaMH, €MKOCThb
KOTOPOTO NPOMIOPLIMOHANBHA IUIOLIAIH
06K/1a[I0K ¥ 06paTHO ITPOTIOPIHOHAIEHA
paccTosTHUIO MeXX Ty HUMH. [IpakTiyec-
KOe UCIO/Ib30BaHUe 3HEPTHH IBOITHOTO
AMEKTPUYECKOTO CJI0S B 97IEKTPUYECKHX
KOHEHCATOpax HaJa/10Ch LB BO BTO-
poit nonoBuHe XX Beka. [IpuHuMasn Bo
BHHMaHue TOT (haKT, YTO PacCTosHUE
Mexy 06KIajKaMi OYeHb MalIo M M3-
MepseTcs aHrcTpeMaMH, a IUIOLIaib
MOBEPXHOCTH IIPOBOJIHUKA, HAIPUMEP,
aKTUBUPOBAHHOIO YIJifl, JIOCTUTAET
2000 M?/T, €eMKOCTb 06pa3oBaHHOTO
TaKuM 06pa3soM KOHIEHCATOpa MOXKeT
COCTaBJIATD JIecATKY apaj. 3anac sHep-

CHYHBIX MaTepHasoB, a 371eKTPOIUTOM
ABJISIETCS BOMHBIA PacTBOP ILeJIOYH.

B xavectse 3[I', MpUBOIMMOIO B
OBUYKEHHE YCHIHeM PYKH M KAKHUM-TO
MHBIM CIIOCOO0M, BO3MOXHO HCIIONb-
30BaHMe KaK reHepaTopa MOCTOSHHOTO,
TaK ¥ MepeMEeHHOro Toka (s 6o/b-
et 3¢ PEeKTHBHOCTH 3apAnKM JTydIlle
TpexdasHoro) ¢ BhIIpsAMuUTeneM. g
CTALHOHAPHBIX MCTOYHUKOB IHTAHUSA
MO>KHO IPUMEHHUTH U CONHEYHbIE Ha-
TapeH, U BETPOTeHEPAaTOPhL.

Ha puc. 1 npencrapiena rnpakTiuyeckas
CXeMa aBTOHOMHOTO MCTOYHHKA TTHTaHHSL.
B xavectse ST ripumMeHeH MeXaHU3M OT
onaps Tria Kyx», a HakommTenei —
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ACHMMETPHUYHbBIE 3/TeKTPOXHMHUYECKHe
KoHzeHcatopbl 9K801-50 komIaHuH
ICMA emkocteio 50 @. BexonHoe Ha-
[pspKeHHe CTabHIM3UPOBAHO MOBbILLIAK)-
LLMM IIpeoOpa3oBaTesieM, BbIIIO/IHEHHBIM
#a Mukpocxeme K14461TH1AP [1, 2].

Takoit MCTOYHUK IIMTaHUSA HMeEeT
CTIEMYIOLME TEXHUYECKHE XaPaKTePUC-
THUKHZ
® BpeMsi 3apAna 3JIeKTPOXUMMUECKO-

O KOH[EHCATOpa [0 HAIPSDKEHUSI

41+0,5 B — oxono 10 mun;
® BpeMs paspsafa 3/1eKTPOXHUMHUECKO-

ro KOHAEHCAaTOpa OT HaINPSKeHUs
4+0,5B no 1,2-0,2 B npu BBIXOH-

HOM HallpsbKeHMM 5 B M Ha Harpyske

200 OmM — oxono 1 g
® BBIXOJIHOE HamnpsbkeHHe — 5 B;
® BLIXOJIHOM TOK — He 6ornee 100 MA;
® IMara3oH pabounX TeMIepaTyp — OT

-40 go +50 °C.

Tax kak BexomHas JJIC reHepaTtopa
(ompenenseTcsi HHTEHCUBHOCTBIO HaXa-
THI1 Ha PbI¥ar MPHBOAA) HA XOTOCTOM
xomy coctasser 6...8 B, a npu HOMH-
Ha/JIbHOH Harpyske — okoso 5 B, 1o no
Mepe 3apsiIKU 371EKTPOXUMHUYECKOTO
KOHJIEHCATOPa €CTh BEPOSATHOCTDH Mpe-
BBILIEHMs HAPXKEHUs ypoBHs 5 B. He-
CMOTPS Ha TO, YTO 3NIEKTPOXUMHYECKHE
KOHJIEHCATOPBI 00/IaIal0T Meperpy3ou-
HO¥ CrIOCOOHOCTBIO, BCe 3Ke HeOOXOIMMO
CXeMOTEXHUYECKH IPETYCMOTPETh 3aIITH-
Ty UX OT neperpy3ku. Hanbonee npoctoit
crioco6 3aKmovaeTcsi B yCTaHOBKe Mapas-
NeNIbHO TEHEPATOPY BCTPEYHO BKITIOYEH-
HBIX CTAOMIMTPOHOB, TIOOOPAHHBIX 110
HaNPsDKeHHIO CcTabUIKM3aLMK, PaBHOMY
HAIPSOKEHHIO OrpaHuyeHust. J1a npyrux
BapHMaHTa NPeCTaB/eHbl Ha pUC. 2.

Ha puc. 2, a npencrasieHa cxema
OTpaHHYUTE Il HAIPSDKEHHs Ha [IBYX
MOJIEBBIX TpaH3UcTOpax. B ornmine ot
OTrpaHMYHTENs] Ha CTAOMIMTPOHE OH
obecrieanBaet 60s1€e TOYHYIO YCTAHOBKY
HarpsoKeHHsl U OOJTBITTYIO HaTPY304YHYIO
criocobHocTb. Heobxomumoe Hanpsoxe-
HHe OrpaHHMYeHHs YCTAaHaBIMBAaeTCs
noacTpoikoit pesucropa R1 pnsa nono-
KHUTENMbHON 110JIyBOJIHE U R3 — pis
OTpHULIATEILHOM.

1Mk

BBIXOJIHYIO I[€[lb MUKPOCXEMBI I10C/Ie
3aPANKH.

C 9HepreTUYecKOi TOYKH 3peHHst Ha-
nbosee TIPeNIOYTHTENBHDI IEPBHIE IBA
BApPHAHTA OTPAHMYEHUS HATPSKEHMSL.

Ha puc. 3 npencrasnena cxema cra-
6unnzatopa, obnananinas JydylUIHMH
XapaKTEPUCTHKAMHU TI0 CPAaBHEHMIO C
paHee pacCMOTPEHHOM.

Vcrionb3oBanue MHKPOCXEMBL YHH-
BEPCA/IBHOTO IMOBBILLIAIOIIE-TIOHHKAIO-
ero npeo6pasosarenss KO14461TH3
TIO3BOJISIET TIOJIY4aTh HA BBIXOJE CTa-
OWIM3MPOBAHHOE HAIPSDKEHHe OMHOIO
13 (PMKCUPOBAHHBIX 3HaUCHUH (2,55 3 B)
B 3aBUCHMMOCTH OT MCIIO/IHEHUS MUKPO-
cxeMbl. 1Ipu 3ToM BXOIHOE HanpsikeHUe
MOXeT OBITh KaK OOJblIIe, TAK M MEHBIIIE
BBIXOJTHOTO, YTO SIBJISIETCSI CYIIIECTBEH-
HBIM [IPEUMYILIECTBOM 110 CPABHEHHIO C
YCTPOUCTBOM IO €Xeme puc. 1.

Ha puc. 4 npencrapnena cxema HHIUKA-
TOPa YPOBHs1 3aPsDKEHHOCTH JIEKTPOXH-
MHYECKOTO KOH/IEHCATOPa. ITO MOPOroBoe

K-C1 YCTPOVICTBO, U3MEPAIOLIee HAPSDKEHHE
6)
Ha HAKOIIMTeJIe M BKJIIOYAIOLIIEe COOTBETC-
Puc. 2 TBYIOLLIMIt CBETOTIMON, KOT/IA HaNpsDKeriie
nocruraeT 3Havennil 1 u 4 B.
U C3 vog Taxum o6pasoM, ob6beMHEHHE Ha-
B2wkn 1A 18K SK1B KOIMTENSL IHCPIMH — JICKTPOXHMHU-
B e e
Ti wlzl ﬂ 1€CKOrO KOHIEHCATOPA C 3apsiTHBIM YC-
o -
oo c oot | tporcTROM — J/II mo3sonser co3narb
— < MKI'H "
47 vk s 1A [] Ry ABTOHOMHDIN UCTOYHUK IUTaHUSA, 06-
8 .
Heno| = |ourf2 MANAIOLIMIT YHCTOM TIMKJIOB 3apsifa-
DA 1
r o= paspsya, 3HAYMTENThHO TIPEBOCXO/S-
.
LMM TPAJIMLHOHHBIE AKKYMYJISITOPBI U
Puc. 3 o6ecreunBaIOLIUI HX DKCIUTYaTAIMIO B
K+C1 125,58
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Ha puc. 2, 6 npencraBnenHa cxema
elle OJHOTO OTPaHUYMTENst HarpsKe-
HUS, BBIIIOJTHEHHOTO Ha WHTEIPATBHOM
cTabunmusaTope HaMpsDKEHHUst C MATBIM
najlecHUEM MEXy BXOIOM M BBIXO/IOM.
ITOT y3eJ1 BKIIOYAeTCs B Pa3pbiB LielH
MEX/Iy MOCTOBBIM BBIIIPSIMHUTENEM H
9NIEKTPOXUMHUYECKUM KOHJIEHCAaTOPOM.
HarnpsikeHne ctabunusalnuu 3Toi MUK-
pocxeMBbl B Tpelienax pazdbpoca Mo>KeT
COCTaB/IAThH 5,2 B, 4T0 HECKONMBKO 60Jb-
111e HeOOXOIMMOTO0, TTO3TOMY MOCENO-
BaTE/NbHO € Hel BKIoYeH auon VDI,
KOTOPBIH MCKJIIOYAeT Pas3pPsIKy 2JIeKT-
POXMMHYECKOr0 KOHIEHCAaTOpa uepes

Pas/IUYIHBIX 3KCTPEMAJILHBIX YCIOBHUAX
C TIOCTOSAHHOU TOTOBHOCTb K p360T€.

Anekcannp Mensenes,
Anekcannp Kucnakos,
info@romz.ru

JUTEPATYPA:

1. www.angstrem.ru

2. C. buproxos. Huskoeonvmmnulii npe-
obpasosamenv nanpsircenus. — Paduo,
2002, Ne 2, ¢. 41, 42.
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[JPaKTVKa

AncTaHUMOHHDbIN perynaTop

APKOCTI

Vdes ducmaryuoHHO20 ynpasneHus oceemumensHbimMu npubopamu
3acmasnsem paduonobumernel pazpabamsi8ame pasuyHele Moougu-
Kayuu seikmo4dameneu ¢ ynpasnieHuem Ha VIK nyqax. Vicnone3yemcs He-
CKOJIbKO Cnocob08 ynpassieHus: om cobcmeeHH020 Nysiema, om 1106020
ny/sema ¢ 3anoMuHaHuem Kooa knasuwiu u om 1106020 nysibma ynpaesie-
HUS C NPOCMPAHCMEBEeHHbIM 8b160pOM 06BEKMA. B 0aHHOU KOHCMPYKYUU
8bI6PAH NOCIEOHUU 8APUAGHT, 8 KOMOPOM UCNO/b3yemcs obot nyiem,
a ycmpoucmaeo peazupyem Ha npou3seosibHele VIK-noceinku, Hanpaenex-

Hble 8 €20 CIMOPOHY.

bI0OP YKa3aHHOTO BapMaHTa Ha-

KJIQ/IbIBACT Ollpefie/IeHHbie Or-

paHMuYEHMs Ha pasMelleHHe yC-
TPOICTBA, HO [€/1d€T ero NnpefeabHo
[IPOCTBIM U He IIPUBS3LIBAET K Olpefe-
JICHHOMY IyJ/ILTY.

CxeMbl TakuX YCTPOWCTB IyOIHUKO-
B/IMCb BO MHOIHX JXYpHa/laX, OJHAKO
B OCHOBHOM YCTPOMHCTBA paspabaTbiBa-
JIMCb Ha OCHOBE MHKPOCXEM MalOH M
CpenHeN CTerneHu MHTEerpalmu, YTo Jie-
JIAJIO UX I'POMO3JIKUMU U HE NIO3BOJISLIO
PeaI30BLIBATH CPasy HECKOJIBKO (YHK-
LML, B 1anHOM ¢Tyae OHO CTPOMTCSI Ha
6a43e OueHDb HELICBOTO MUKPOKOHTPOJI-
nepa PIC12C508A ¢upmbt MicroChip,
YTO MO3BOJINIO paspaboraTb KOMIIAKT-
HOe yCTPOHCTBO, BBHIIOJHAIOIEE MHO-
XKeCTBO (PyHKLIMIL:

® JUCTAaHLMOHHOE BKJIIOYEHHUE U Bbl-
KJIFOYEHUE CBETA, PerylTupoBKa sp-
KOCTH OCBELICHMS;

® MECTHOE BKJIIOUeHHe, BHIK/IIOUEHUE
H pery/IMpoBKa ApKOCTH OCBCLLEHU A
C LIOMOLIIbIO CEHCOPa;

® IUIAaBHOE BKJIIOYMEHHE W BBHIKIIOUE-
HHE OCBELCHUSA, 9TO MpOAIEBAET
CPOK C/1y»KObI JTaMI1 HAKAJIMBAHMSL
M MEHbIIIE pasiparkaeT I/1a3a;

@ BHIOOP HAYATHHOTO COCTOSIHUSI JTAM -
bl € IIOMONILIO TePEeMBIUKH, YTO
MO3BOJISICT HCITOTh30BATb yCTPOMC-
TBO KaK [10JIHOCTBIO aBTOHOMHOE H
B KOMIUIEKTE C JOIOJHUTE/NLHBIM
BbIK/IIOYaTeseM (Halpumep, MOHTH-
poBaTh YCTPOMCTBO B JIIOCTPC);

® COXpaHCHMe NpeNbIAyLIEl yCTaHOB-
KM SIPKOCTH CBETH/ILHHKA;

® ABTOBLIK/IIOUEHHE YEPES CEMD UACOB,
KOTOPOE MOYXHO UCITOJIL30BATH JIIsl
BIK/IIOYEHHS 3a0hITOIO CBETHILHH-
Ka, eC/IH X035IEBA yeXa/I1 HaJIONTO.

[1nata ycrpoiicTBa B COOpPAaHHOM BUie
H306paxkeHa Ha puc. 1, OHa pasMeLLaeTCs
B Kopobouke ot npaxe «TicTac». Yepes

OTBEPCIHE B KPBILLIKE IIPOXOAUT CETEBOM
TPexX1IPOBOJIHBIH Kabe/lb, ONUH MPOBOJ
KOTOPOIo — OOLIMI JI/Is1 JIAMIIB] M Bbl-
KJI0YaTes1, BTOPOIi HMCIO/Ib3YeTCs [1UIs1
TIOJIAYM HAlPsDKEHMsI Ha YCTPOMCTBO, a
TPeTUil 1pedHa3HAYeH [/ MOAK/IOYe-
HUsl BTOPOTO IIPOBOJA J1aMIlbl. B upo-

® JUIMTENIbHOE KacaHMe WIM yOeprKa-
HME KJaBUIIM MYNbTa BbI3bIBAET
HM3MeHEHHe SIPKOCTH B CTOPOHY
YBETMYEHUS] MIM YMEHBLLIEHHST.

Kaxxnoe cnemytoriee JUIMTENbHOE Ha-
KaTHe BbI3bIBA€T TIPOTHBOIONIOXKHOE
Harpas/ieHHe H3MeHeHUS ApKoCTH. [Tpu
BBIKJIIOUEHHOM CBETHW/IBHHKE JIIMTENb-
HOE Ha)KaTHE BbI3bIBAET BKIIOYEHHE CBE-
THIbHUKA U YBE/IMUEHHE €r0 SPKOCTH.

IlpuntimnuanpHas cxema 6j10Ka 1pej-
CTaB/IeHA Ha PUC. 2, a OPANOK HOIKITIO-
YeHMsl K JlamIle — Ha puc. 3.

Ha cxeme MO>XHO BBIIE/IMTD CIIENYIO-
LI{Me YACTH.

Lenp nutanus. /JlanHas nenb obecne-
uMBaeT MUKpOKoHTpowtep u HK-mpu-
eMHHUK HanpsbKeHHeM, O61m3kum K 5 B.
OCcHOBHO 3/1EMEHT LeliM — KOHJIeHCa-
Top C1, KOTOPBbIi BMeCTe ¢ PESUCTOPAMU
R1R2 orpannumBaer TOK vepe3 cTabu-
autpoH VD3 M ocTasbHbIE 37IEMEHTDI, B
pe3y/bTaTe 4Y€ro mnocse BbINPAMMTENb-
HbIx [uopoB VDI u VD2 Ha KoHzeHCcaTo-
pax C2—C4 dopmupyetcs HanpsKeHUe,
MeHbIllee UeM HalpsDKCHUE HA CTAOINT-
pore npumepHo Ha 0,5 B. Paspenbubie
Leny MUTAaHUS HeOOXONUMEBI, TaK Kak
B MOMEHTHl KOMMYTAIlUM CHMUCTOpA B
LlelY MHTaHHUsl MHUKPOKOHTPOJIUIEPA 110-
ABJIAIOTCA MIOMEXH, BbI3BIBAIOLLIHE JIOXK-
Hble CpadaThlBAHMS YCTPONCTBA.

Huon VD1 moxkeT GbITH 3aMeHEH Ha
JI000#1 CBETOAMOJT KPaCHOTO 11BETA CBe-

Puc. 1
R1 R2 VD1
51 1M 1N400O7
THUBOIOJIOKHOM CTOPOHE KOPOOKH = \%2 e
1POCBEpPAEHO OTBEPCTHE JUIA CeH- || mnaoor 220 Mk
Dl
- - p g ] he)
copa — KycKa BbIBOJIA PajiHoasie- W | S gV
) 0,47 mx
MeHTa Wik nposoga MI'TO. 2 MACoM | 047 i 4.
MUKpOKOHTpOLIep yCTpolicTBa B;;(é)g ; =52
IpaB/IsieT MOIIHDIM CHMUCTOPOM  |—
ypa LHHDIN < P Obuyn | 3 f— s+
MACOM, uto NO3RO/ISIET BKIIOYATh 10w A
J060I CBETHIILHHK C NaMITaMK Ha- IF -
Ka/IMBaHMUs1 001Lei MOIIIOCTRIO 110
7 3
300 BT, ecim cUMHUCTOp UCTIONb3Y- TSOP1736 [l]gik L Rao| & |raef—
1 ' 6 2 2
ercsi 6e3 pajitaTopa, U MOIHOCTBIO DAT | 0B Ratl & [RAS[—
2 5 - 1
no 1 kBT, eciu cumucTop ycraHo- . ¥ +U R2| & Voo
- -8
BUTD Ha PajiHaTop. Bo. [ e o, [ Ves I =,
brnoxk pearnpyer na moboit MK 0 47 mx
CHTHAJT, IIOCTIAHHBIN B €r0 CTOPO- ‘s 75 F%CB T
Hy. Haxxatne wnasumwu mynbta = 1M 1200
NeMCTBYET AHAJIOTHYHO TPHKOC-
HOBEHHIO K CEHCODY. Puc.2
DB/I0K BOCTIPUHUMAET Clefylo-
u a I: CaerunbHmk
L{He KOMaHJIbl: o
® OBLICTpOE KacaHue WM Ha)kaTHe Ha 2208 ~220B | Perynsitop
KJIaBHULLLy 1y/1bTa (Meriee 1 ¢) BbISbE- Obupt

Bd€T BKJ/IIOYCHHUE WJIM BBIK/ITIOYEHHE
CBETH/IbHMKA.

Puc. 3

MICROCHIP
o D
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YeHH S, ITO MO3BOJIUT OPTaHM30BATh IO~
CBETKY YCTPOHCTBa 6€3 JOMOITHUTENIBHOTO
IOKa 4Yepes 1elM nMTanus. Kpome Toro,
NpY BKJIIOYEHMH YCTPOMCTBA APKOCTD
cBeToIMoza OyjleT 3aMETHO BO3PACTaTh,
IIPY BHIK/IIOYEHHH — MAJIaTh. DTO SBJIsI-
ercsi I060YHBIM 3¢ (PeKTOM H3MEHeHHUs
TOKa NOTpeOJIeHUsT YCTPOFCTBA.

Hens kommyrauuu. JlaHHas 1ienb
obecrieYnBaeT KOMMYTALHIO HArPy3KH,
ee OCHOBY cocTasnseT cumucrop VD3.
On ynpassercs yepes nerouky C5R3,
(hopMHPYIOLLYIO MMIIYJIBC OTPHLATEb-
HOM [MOJIAPHOCTH HA YIPAaBIAIOLICM
aneKkTpoje. Bxwuas cMMUCTOP B pas-
JIMYHBbIE MOMEH I'BI TTOJTYBOJIHBL CETEBO-
ro HAaNPsDKEeHHMsI MOXXHO PETY/IMpOBATh
APKOCTh CBEYCHMSL JIAMITHL.

HK npuemank DA1. 310 MUKpocxema
TSOP1736, sxmoyaoiast 8 cebsi qyBc-
TBUTE/IbHBIA 3JIEMEHT, PE30HAHCHBIN
ycunuTesb U pAn GUIBTPOB /151 Bble-
nenusa MK curnana na gacrore 36 xI'1L.
Ha BrIxone ¢opmupyercs ornbaionas
3TOTO CUTHAJIA.

YyBCTBUTENLHBIN K TTPUKOCHOBEHUIO
ceHcop — wuenouka R5COR6. [1oka cen-
COpa HMKTO He KacaeTcsi, pesucrop Ro
obecrieunBaeT Ha BXOJle MUKPOKOHTPOJI-
nepa jior. 0. IlpuxocHOBeHHe K ceHCOpy
6e30macHO, TaK Kak pesucrop R5 ume-
et 6o/blIIOe CONPOTHRIEHUE (He MeHee
3 MOwm), Kkpome TOTO, ero MOLJHOCTh
NO/DKHA ObITH He meHee (0,5 Bt juis uc-
KIoYeHus1 mpobos. OfHAKO IPHUKOCHO-
BEHHE K CEHCOPY BbI3bIBAET IOAB/IECHHE
Ha BXOJle MUKPOKOHTPOJIIEPA TIepeMeH-
HOTO HAampspKeHust ¢ yactorou 50 I'u.
H3meHenueM eMKOCTH KOHIeHcaTopa
C6 MOXHO pery/IMpoBaTh 1yBCTBUTENb-
HOCTb UL UCKJTIOYEHH S TTOMeX.

Henp ynpasaennsa. OCHOBHAs 4acTb
YCTPOMCTBA, PECA/IM30BAHHAS HA MUKPO-
koHTposepe PIC12C508 A. MuKpoKoH-
TPOJUIEP CHHXPOHU3UPYETCS TIO HAYaTy
MOJTyIIePUOJA CETEBOTO HATIP>KEHUA
yepes pesucrop R4 u B 3aBucumoct ot
TEKYLLeil SIPKOCTH M COCTOSIHNSA CBETH/Ib-

im SENSOR

Puc. 4

HMKA BKIIOYACT B HEOOXOIMUMBIE MOMEH-
Thl BpeMeHM cuMHCTOp VS1. OnHoBpe-
MEeHHO OIMPALLMBAETCA Y aHATU3HPYETCs
sxon ¢ MK npuemMHHKa 1 cercopa.

Bce aneMeHTBI ycTpOiCTBa YCTAHOBIE-
HbI Ha I1/1aTe pasMepamu 57,5X32,5 mm.
Yeprexx mnathl NpHBeJieH Ha puc. 4, pac-
CTAaHOBKa 9/IEMEeHTOB — Ha pHC. 5.

MK npueMHHK Ha [/1aTe PacrioioyKeH
HaJl MUKPOKOHTPOJIEPOM.

Heo6xon1mo NOMHUTE, YTO YCTPOHC-
TBO HE UMeeT I'a/IbBaHU1eCKOH PasBA3KH
OT CETH U HAXOJIUTCA 110]1 Hallpsi>KeHHEeM
CeTH, MOITOMY 1P YCTAHOBKE IUIAThI B
KOPILYC 1103360TbTECh O XOPOLIIEH U30-
JISALHH.

Ipu HaIMCaHUK NPOrPAMMBI UCIIO/b-
30BaH psl peILeHUH, INO3BOAILNX
NONYYUTh [JIABHOE BKJIIOYEHHE MU BbI-
KJTFOUEHME, A TAKXKe OTKJIMK Ha TI000H
oyt J1Y.

M3meneHMe U ycTaHOBKA APKOCTH IIPO-
M3BOJWTCA ITyTeM 3aJaHMs BPeMEHHOIrO
HMHTEpPBana OT MOMEHTa MPOXOKIEHUS
CeTeBOIO HAIPSKEHUA epe3 Hysb JI0
MOMEHTA OTKPBIBAHHsI CHMHCTOpa. B
K&KIOM IMKJIE IPOUCXOOUT BKIIOUCHHE
CHMHCTOPA B COOTBETCTBHM € HEOOXO-
IMMOI1 APKOCTBIO, I1OCJIE 4eTO MHTEPBAJL
KOPPEKTHPYETCA B TpeOyeMylo CTOPOHY
€ 3aIaHHOM CKopocTbto. ITpH ympasie-
HUH OT 11yJIbTa 9TO NO3BOJIAET BU3YaILHO
IUVTABHO M3MEHATD SIPKOCTh, XOTS Ha Ca-
MOM [ie/ie U3MEHEeHHE MPOUCXOIUT CTy-
ME€HbKaMHU.

IIpu obpaboTke CUrHATA C Iy/IbTA
Ba)KHa HE JUIMTETbHOCTb MMIIY/IbCA C
I1K npueMHMKa, a YMC/I0O HMITYIbLCOB
B €IIMHHILY BpeMEHH. DTO MOTOMY, UTO
HEKOTOpbIe CUCTeMbl Koguposanus MK
CUTHA/Ia He MMEIOT B HAYAJIe [OCHUIKH
CTAapTOBOTO UMIIY/IbCA OO/IBILON 1)U~
TeJILHOCTH, NpUHATOrO B Kojae RC5.

IlporpaMMa MHUKPOKOHTpPOJUICPA
BKJIIOYaeT B ce0s1 HECKOJIbKO YacTeil.

HavyanpHas HHMIMaTH3aUMA. BbiBO-
IIbl MUKPOKOHTPOJUIEPA MTPOTPaMMUPY-
10TCA Ha BXOO WK Bbixofl. Taimep yc-

060 T ?

g) o0
e oo )

1oy |
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= ©
R2 9:
e

51

Puc. 5

TAHAB/IMBAECTCS HA [10JICYET UMITY/IbCOB
BHYTPEHHETO T€HEPaTopa C Jie/IMTesIeM
Ha 64. B 3aBUCMMOCTU OT HOJIOKEHHUS
TIeEpeMBIUKH BBIOHPAETCsl COCTOAHHE
JIaMITbl — BKJIIOUEHO WM BBIKTIOYEHO.

Touka Bxoma 6€CKOHEYHOTrO ITHMK-
na. [lpoucxopur omnpenenerue, 6pum
JI1 M3MEHEHHA HAa BXOAaX CHMHXPOHU-
3auuu, cencopa wiu 11K npuemnuka.
Ecnu 6buiM M3MeHEeHHsi Ha BXOAE CHMH-
XPOHHM3ALMH, TIPOTPAMMA HEPEXOIUT K
clenyloleN 9acTH, HHa4e — Cpasy K
uactu onpoca K curnana.

CHHXpOHHU3AlUA U BPEMEHHbIC HH-
TepBanbl. OTpadaTbIBaeTCst KaXK/0€e po-
XOKIIEHHE CeTeBOTO HAIPSHKEHUA Yepes
Hynb — 100 pas B cexynnay. ITpoucxogut
3ITyCK TaliMepa € IIEKOTOPOI0 3HAYCHUS,
OIpene/IsIeMOr0 HCXO/ISl U3 TpedyeMo¥
sipkoct. Ecmn Tpebyemast u Texyuas
SIPKOCTH HE COBTAJAIOT, TCKyIlas sip-
KOCTb KOPPEKTHPYeTCsi. ITO TI03BOJIsA-
eT peaJM30BaTh T/IABHOE BK/IIOYEHHE U
BBIKIIIOUECHHUE, T. €. JIaXKe eC/in Tpebyemasi
SIPKOCTb Pe3KO MEHSIETCSI, TCKyLIas Me-
HsieTcsi wiasHo. [lpubasnsiercs Bpemsi
ABTOOTKJ/IIOYEHHS Y BpeMs TIOC/IE IOCTIeN)-
Hel KOMAHJIBI J/11 CMeHbl HATIPaB/IeHH s
usMeneHus sipkoctu. Oupaiinpaercs
ceHcop. [lpubasnsercst BpeMsi TeKylLeit
MK KoMaHJbl U KOMaH/IBL C CeHCcopa.

Ecim Baxkara M ygep>kMBaeTcs KHOII-
Ka IyIbTa WINH CEHCOpP, M3MeHAeTCs
APKOCTh. CKOPOCTh U3MEHEHHS pas-
JIMYHa — CEHCOP II03BOJIAeT TOYHEe
YCTaHAB/IMBATE TPeGYeMy10 IPKOCTb, TaK
KaK MY/IbT MepefaeT KOMAHABI TOIbKO
TPH pasa B CEKyH]1Y.

Onpoc UK curnama. Ecmm ectb cur-
Han ¢ MK mpueMHuka, onpegensercs
€ro JUIMTehHOCTD. 11pH mpeBbILIeHNH
oTIpe/ie/IeHHOI [UTHTE/IbHOCTH CUHUTAETCS],
4TO KHOIIKA TY/IbTa HOKATA. 3aITyCKaeTcst
CYETUMK BPEMEHH C MOMEHTa HaXKaTus,
TI0 €70 3HAYEHHUIO B [la/IbHEHIIIEM OTpese-
JISIETCs1, BLIK/TIOUATD CBCT WITH U3MEHATD
€TO SIPKOCTb.

3anyck cumucropa. [Ipoucxonur
IIOCTOSIHHBIN OIIPOC TaliMepa, U Kak
TOJILKO OH TePeNOJIHAETCS MOJaeTcs
HMMITy/IbC Ha 3alyck CMMHCTOpa. Ecnm
CBeT BBIK/IIOYEH, TalMep He ycreBaeT
TIEPETIONTHAUTLCA 33 O/IMH MOIYTIEPHOJ| U
CHMHCTOP OCTAETCA 3AKPBITBIM.

Jlanee mpoucxoauT BO3BpAT K TOYKE
BXOJla B GECKOHEUHBIH UKL

ITpommexy I13Y MHKpOKOHTpO/IE-
pd MOXXHO HAaUTH Ha CalTe >KypHasa 1o
agpecy http://www.dian.ru/programs/in-
dex.html B apxuse 2004_06_Bryak.

Anekceit bpsikun,
alb@crowd.ru,
electronic@kursovik.com
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[]PaKTmKa

NMpocron nsmepurenob
emkKkocTu Ha AVR

Onucetsaembili npubop npeoHasHaqeH 0518 U3MepeHus eMKOCMU 3/1eKm-
poniumuYeckux, @ makxe obblix Opyeux KOHOEHCAmopos 8 ouanasoHe

om 1 0o 10000 mk®.

PHHIMIT feHCTBUs 11pHOOpa oc-
HOBaH Ha H3MCPEHUH BpEeMEHU
3apsla KOHIeHcaTopa ctabuib-
HbIM TOKOM H3BEeCTHOH BEIMYHHBI JIO
OIperneIeHHOTO HallPsiKEHUs.
OCHOBHBIM y3/10M IIpHOOpA SIBISIETCS
MHKpOKoHTposiep AT9054433, nporpam-
Ma JUIsi KOTOPOTO HalIMCAHA C [IOMOLIBIO
BASIC-komnunsiropa BASCOM-AVR
upmnr MSC Electronics. KommunsaTtop
BASCOM-AVR CIiy»kHMT MOLUHBIM Cperic-
TBOM OBICTPOTO CO3LAHMSE IPWIOXKEHUI
U1l MUKPOKOHTpO/Nepos cepuu AVR,
KpomMe nipusbldnbix uist sispika BASIC
Habopa koMaHs 1 (BYHKLMIL (B TOM YHC-
Jie oIepauMii ¢ IVIABAKOIIEN 3aNATONH U
TPUIOHOMETPHUUECKUX (DYHKIHI) B KOM-
NWISTOPE [PefyCMOTpeHa TOJIEPKKa
pasnuuHON TNepudepun (TEKCTOBHIX M
rpapMuUeCKHUX IHCIUIEEB, BHECLIHEH Ia-
MSATH, HH(PaKPaCHOTO JIHCTAHLIHOHHOTO
yUPaB/IeHHs, IWHH U nporokonos 1°C,
IWIRE, SPL, RS-232 u gp.), conpsrae-
MOW € MUKpOKOHTposnepamu. Iloame-
P>KMBAIOTCSL Bce BHYTPEHHHE Pecypchl
MUKPOKOHTPO/IIEPOB (padoTa ¢ NopTaMu
BBO/a/BbIBOJIA, TAlIMEPbl, CYETYHKH, ITpe-
poiarns, ALIL IHUM u 1. n.). lemo-
BEPCHIO [IAKEI'd MOSKHO HAITH TTO ajipecy
www.mscelec.com. MHolo ucnonnsosa-
NACh TUIEH3MOHHASI BEPCUS TIPOTPaMMBI,
TaK KaK JIEMOBEPCHS UMEET OTPaHHYeHH st
MO pasMepy KOMHWIHPOBAHHOTO KOJIa.
IMpuHuMnuansHas cxema rpubopa 1o-
KasaHa Ha puc. 1, a BHCLIHHIA BUJL — Ha
puc. 2. Paccmorpum ero padboty 1o amc-
tuHry BASIC-niporpammunt (tabn. 1).
[Tocne BKMIOUEHUSE IUTAHUS TTPOUC-
XOJIMT MHULIMAIU3AL Ml HOPTOB MHUK-
POKOHTpOTepa, nuciites, AL Hanee
BbI3BIBACTCSI OJINPOrPaMMa 3aMepa Ha-
npsokenust Gatapen koMannion GOSUB
BATTERY. Hanpskenue nenurcs ne-
JIUTENIEM, COCTOSILLIMM U3 Pe3UCTOPOB
R9 u RI10, B 5,1 pasa ¥ nocrymnaer Ha
Bxoy1 AIN1 BuyTpennero ALIIL. Ha muxk-
pocxeme [DA2 1 R11 cobpaH HCTOUYHHK
OTOPHOIO HaupsikeHus 2,5 B, nojasa-
emoro Ha Bxon AREF. Otcuersr ALIIT
(komanjia GETADC (1) BosBparaer

3HaueHHe C KaHasa 1) mepecyuThIBAIOTCS
B HalpsDKeHHE U NIONyYeHHOe 3HAYeHHE
BBIBOIMTCS Ha quciei komaunoi LCD
B Teuenue 1 c.

[lposepsieTcsi COCTOAHME KHOTIKH
«KanuGposka» u nepexmouarens S1.
ITOT HmepeKIYaTe/lb — IBUXKOBBII
Ha TpH I10JIOXKEHUsI U J1BA HarlpasJie-
HUsi. Ecnu npu BKIIOUEHMH TMUTAHUS
ymep>xuBath KHOTKY «Kamnbposkar,
MUKPOKOHTPOJUIEP [1€PEXOIMUT B pe-
XXMM yCTaHOBKH Ko3apduineHTon
(GOSUB CALIB). OtmeruM, 4TO mis
00603HAYEHHUsI JTMANIA30HOB HUCIIO/Ib3Y-

C merkn MAIN HauMHaeTCst OCHOB-
Hast YacTh NPOTpaMMbl. Bri3viBaeTcs
noanporpamma DISCH, ocymiecrsnsio-
Las paspsas KoHIeHcaTopa. [ljia 3Toro
nopt PC.0 MukpokonTposepa nepe-
KJIFOYAETCsl B PEKUM BbIBOJIa KOMaH-
noit CONFIG PINC.0 = OUTPUT u nHa
HeM ycraHaBnuBaercs jior. 0 (RESET
PORTC.0) na Bpemst 100 mc, B TeueHue
KOTOPOT0 KOHZIEHCATOp paspsKaercs
uepes pesuctop R8. Ilo ncrevernnu aro-
ro spemenu nopt PC.0 mepesomutcs
B pexxum BBoja komaHno CONFIG
PINC.0 = INPUT, sanyckaercs ALII
(START ADC) u u3MepseTcs OCTaTOY-
HOe HallpsKeHMe Ha KOHJeHCcaTope.
Ecnu ono 6Gonpure 50 MB, LUK mos-
TOPSETCs!, €C/Ii MeHblle — MOJIpo-
TpaMMa 3aBepllIaeTcs.

B coorsercTBUM ¢ BHIOpaHHBIM J1Ma-
TIA30HOM BKJIIOUAETCHA HEOOXOIMMBIi
MCTOYHMK TOKa: 11 1 mF — 0,12 MA
(VT2, R3, R4, R6), i1zt 10 mF — 1,2 MA
(VT1, R1, R2, R7). B uensax obecrieue-

Ve SA1 1mF/OFF/10mF  yp2
1N4148 Veo 2 Ve |HET
) wriflc 2
51k Ve | ~
1 3 4SOl 2
RESET| P01 | PD1 RS | &
VT2 4 <
KT31071 >l pp3 poo 12 6 S/W [
VI *pp2 pe2 |8 os | 8
KT3107Nn R8 220 23 PB3 17 12 D5 ©
— PCO 18 13
VD3 0433 _ 10 PB4t 14|
Cx =X R16 l__:__
x== B, E]‘Ml—' zar X [¥Aef | Pes 07 |ep
+ | xTaL | g XS11SP
n R12-R17 1| GND
(=3
SAL Nee | & T e | || R
— Vee | < 4131 mos!
| B 1o | {2 wiso
=98 8 ppaf® Erz 5] ScK
.I- VD4 1 ¢—3 SRR O KA " B
1N4004 R1020« 106""3 5.1B%AGND PD5 ” SB1 "Kambpoeka™
! AIN1 PD6 e
AREF po7 2 e
Puc. 1
eTcA pejkas eIMHULIA H3MCPEHUS —
munmudapana. [Tepsbrim oTobpaxkaer-
¢ koadpduument K1 st nuanasona
1 mF. Ero snHayeHHe MOXXHO MEHSTb
KHOIKaMHM «+» U «—». Jlns yCTpaHEHU A
npebesra KHOIOK CAY>XMT KOMaH[a -
e o
DEBOUNCE. Cnenyoumm HaXXarueM '
kHonkH «Kanm6poska» K1 3anuceisa-
ercs B EEPROM (WRITEEEPROM) u
Ha aKkpaH BeiBoauTcA K2 mns puamnaso-
Ha 10 mF. TperbuM Ha)kaTHeM KHONKH
«Kanubposka» nofinporpamMmma sasep- puc. 2

1HacTCsl.
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Tabnuya 1
$regfile = «4433def.dat» ‘' Konwtponnep AT9054433 Goto Main '
$crystal = 4000000 ‘ Keapy 4 MMu. Measure: !
Ad_in = Getadc(0) ‘
Config Lcd = 16 = 1a ‘ HacTpaueaem TMn aucnnes, If Ad_in > 500 Then ' EcAM KOHAEHCATOp 3apsAWncs
Config fcdmode = Port ' pexuM paboTw, ynpaensoume Ad_end = Ad_in ' po 1,2 B, 3akaH4uBaeM
Config Lcdpin = Pin , Db4 = Portb.2 , CUTHanu. Set Portd.3 ' W3MepeHue.
Db5 = Portb.3 , Db6 = Portb.4 , * Set Portd.2 !
Db7 = Portb.5 , E = Portd.0 , Rs = Portd.1 ' Return *
Cursor Off ‘ End If '
Config Adc = Single , Prescaler = Auto ‘ HacTpauBaem Count = Count + 1 ' YBenuuupaeM CHETHMK LMWKIOB
AUR If Count > 65000 Then ' Ha eavHuuy. Ecnn Gonbue
Set Portd.3 ‘ 65 000, To BbKIN4aEM 3apAA W
Config Pind.4 = Input ' [lepeknoyaTens auananasoHOB. Set Portd.2 ‘ BHJaeM CHrHan MpesbiueHus
Config Pind.5 = Input * Kuonka “KanubpoBka”. Goto Overload ‘ pManasoHa.
Config Pind.6 = Input ' KHonka “+”. End If *
Config Pind.7 = Input * Knonka “-*. Goto Measure ‘
Config Pind.2 = Output ‘ Tok 3apsga 0,12 wmA. Overload: ‘
Config Pind.3 = Output ‘ Tok sapsga 1,2 mA. Cls ‘
. Home '
Dim Ad_in As Word ' BpemeHHas nepeMeHHas. Led « OVERLOAD» ‘
Dim Ad_start As Word * HauyanbHOe HanpsxeHue. Waitms 200 ‘
Dim Ad_end As Word ‘ KoHeyHOE HanpsxeHue. Goto Main '
Dim Count As Word ‘ CyeTyMk BpEMeHM 3apsfa. Disch: *
Dim C As Single * EMkocTb B MUKpodapapax. Stop Adc ‘ BoikmiodaeM AlM.
Dim Text As String = 8 ' BpemeHHas nepemeHHas Config Pinc.0 = Output * flopt C.0 Ha BuBOA.
Dim C_round As Word * OKpyrneHHoe 3HauveHue. Reset Portc.0 ' YctaHaBnuBaeM Ha Hem 0.
Dim Batt As Single ‘ Hanpsxenue Gatapeu. Waitms 100 ' KonpeHcaTop paspsixaeTcs.
Dim Switch As Bit ‘ Opar swbopa AvanasoHa. Config Pinc.0 = Input ‘ Nopt C.0 wHa BBOA.
Dim K_low As Single * Nonpaska Ha fAuanasone 1 mF. Start Adc ‘ Bknouaem ALN.
Dim K_hi As Single ' fonpaska Ha pavanazove 10 mF. Ad_in = Getadc(0) ‘ Ecnu HanpsixeHue Ha
Dim Temp As Byte ' BpeMmeHHas nepeMeHHas. If Ad_in > 20 Then Goto Disch ‘ KOHpeHcaTope He ynano
Cls * QuucTKa 3KpaHa. po 50 mB,
Gosub Battery * KoHTponb HanpsxeHus GaTapeu. Return * noBTopsieM uWKA.
Switch = 1 ‘ [fpoBepsiem nepeknpyaTenb Battery: ‘
If Pind.4 = 0 Then Switch = 0 ' AManasoHOB W KHOMKY Start Adc ‘ W3Meprem HanpsxeHwe Ha
If Pind.5 = 0 Then Gosub Calib ' “kanubposka". Waitms 100 ' GaTapee.
Readeeprom Temp , 1 ' CuyuTHBaAM DONPaBOYHHE Ad_in = Getadc(1) !
K_low = Temp ‘' koadpuumeHTn u3 EEPROM. Batt = Ad_in = 0.0125 !
K_low = K_low / 100 ' Text = Fusing(batt , «#.#») '
K_low = 11 + K_low ) Home *
Readeeprom Temp , 2 ' Lcd « Batt. « ; Text ; « v.» ‘
K_hi = Temp ' Stop Adc !
K hi = K_hi / 10 ' Wait 1 °*
Khi = 110 + K_hi ‘ Return *
Calib: Noanporpamma 06CNYXMBaHWS
Main: ° Ad_in = 1 ‘ 3anuck KoadduumeHTOB
Set Portd.3 ‘ BbKNOYAEM MCTOYHMKM TOKa. Readeeprom Temp , 1 ' B EEPROM.
Set Portd.2 ‘ Cls '
Gosub Disch * Pagpsxaem KOHAeHCaTop. Lcd « K» ; Ad_in ; «=» ; Temp *
Count = 0 * C6pacbiBaeM CHETHYMK. Wait 1 °
Ad_start = Getadc(0) ‘ HayanbHoe HanpsxeHue. M1: '
Select Case Switch ' BknyaeM COOTBETCTBYNUWMIA Debounce Pind.5 , 0 , M2
Case 1 ' AMEnasoHy WCTOYHWUK TOKa. Debounce Pind.6 , 0 , Plus , Sub
Reset Portd.3 ' Debounce Pind.7 , 0 , Minus , Sub *
Case 0 ' Goto M1 ‘
Reset Portd.2 ‘ M2: *
End Select ' Writeeeprom Temp , 1 '
Gosub Measure * CyuTaeMm Bpems 3apmrfia. Ad_in = 2 '
Start Adc ‘ Readeeprom Temp , 2 ‘
Waitms 1 ' Cls '
Ad_in = Getadc(1) * lpoBepsem HanpsxeHue Led « K» ; Ad_in ; «=» ; Temp ‘
If Ad_in < 560 Then ‘ GaTapeu. M3: '
Cls ‘ Debounce Pind.5 , 0 , M4’
Led « LOW BATTERYI» ' Debounce Pind.6 , 0 , Plus , Sub °*
Wait 1°* Debounce Pind.7 , O , Minus , Sub '
End If * Goto M3 !
Ad_in = Ad_end - Ad_start’ BbuMCnseM €MKOCTb M M4: ‘
C = Count \ Ad_in ' BBHBOAMM  NOAYYEHHOE Writeeeprom Temp , 2 ‘
Select Case Switch ' 3Ha4YeHWe Ha BKpaH. Return *
Case 1 ' Plus: *
C=0C » K.hi ‘ Temp = Temp + 1°
C_round = Round(c) Cls '
Home ' led « K» ; Ad_in ; «=» ; Temp ¢
led « « ; C_round ; « mkF « Return *
Case 0 * Minus: *
C=0C» Klow ' Temp = Temp - 1°
Text = Fusing(c , «#.#») * Cls !
Home ° led « K» ; Ad_in ; «=» ; Temp
led « « ; Text ; « mkF « ' Return *
End Select ' End ‘
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[JPaKTVIKa

HHS CTabMILHOCTH TOKa TPaH3MCTOPHI
HYXHBI ¢ 60npIIKMM K03 GuITeHTOM
nepeniady Toka 6asel (6onee 400). Ha-
YHHAeTCA 3aps] KOHJIeHcaTopa Io -
HeHHOMY 3aKOHY.

IToncuer BpeMeHH 3apsijia IIPOUCXO-
mut B nopnporpamme MEASURE. Tle-
peMennas COUNT yBemmumBaeTcs Ha
€MHUITY 32 KXXIbIN LUK, TOKa Hapsi-
>KeHHe Ha KOHJIeHcaTope He HOCTMIHET
500 wiu 6onee orcueroB ALITI, nu6o
YHC/IO UKJIOB He npeBricuT 65000 (mpe-
BBilIleHYE JHaIa30Ha).

I'lo nosyuyeHHOMY BpeMeHH 3apsiia KOH-
IeHCaTopa M H3MEHEHHIO HAIIPSDKEHUsI Ha
HeM PacCUUTHIBAETCS €r0 eMKOCTD C yue-
TOM TONPaBOYHBIX K03 PHUHEHTOB.

INeuarHas rutata 118 npubopa He pas-
pabarsiBanach. Bee anemeHThI cOOpaHbI
Ha MaketHoi# twiate. KHonku «Kamu6-

POBKa», «+» U «—» PaCIIO/IO>KeHbI BHYT-
pH Kopltyca. MUKpOKOHTpOJIIEp HpO-
rpamMmHpyeTca depes pasbem XS1 (SPI
uHTepdefic) WM BHEUIHUM NpPOrpam-
MaTOpoM. MO>XXHO MCNONB30BaTh TPO-
cTeimii kKabe/lbHBI MpPOrpaMmaTop,
nopnep>xuBaembiit BASCOM-AVR (ero
cxeMa nipuBeneHa B HELP-caitne npo-
rpammel). [IpaBunpHO cobpaHHOe ycT-
poiicTBo NOJDKHO 3apaboTathb cpasy. Ecmi
3TOFO He MMPOU30IIUI0, HeOGXOIHUMO Mpo-
BepuTh Hanpsbkenue 5 B (V), oropHoe
HanpsbkeHue 2,5 B, paboTy kBapiieBoro
reHepaTopa, U3MEHUTD MOJIOXKeHHe peTy-
JiATOpa KoHTpacTHOcTH VRI.

[ HacTpo¥iku nprbopa HeOOXOIUM
HU3MepUTE/Ib EMKOCTH IIPOMBIILIEHHOTO
npousBoncTba. CpaBHMBAIOTCS MOKa-
3aHMA IpHOOPOB Ha pasHbIX y4acTKax
IIMara3oHOB.

ILnst Tex, KTO XO4YeT YCOBepILIEHCTRO-
BaTh MpHOOP, eCTb HECKOJIBKO Mpemn)Io-
JKEHUH:

e NI paclIMpeHHA [UAa30Ha H3-
MEpPEHUS B CTOPOHY MEHbLIHUX
3HaYeHHI1 MOXXHO YMEHBIUINUTDb TOK
3apspa, HaIpHMep, B IECATh Pas, a
U1 TIOMICYETa BPEMEHHM 3apsfia Uc-
MOJ/Ib30BAaTh anrapaTHbIN TariMep;

e MOXXHO OTKas3aTbCsl OT MCIIOb30-
BaHus AIlIl u Bocmonb3oBaThbcs
BHYTPEHHHUM KOMITAapaTOpPOM.

HcxonHelit TEKCT nporpaMMbl U
HEX-¢daitn MoxHO HaiiTy Ha caiiTe
XypHaia no anpecy http://www.dian.
ru/programs/index.html B apxise 2004_
06_Shitkov.

Anppeii llutkos,
ashvlad@mail.ru

AuncraHunoHHOe ynpasneHue

ycTpomncrsamm

B Hawe spems ece 6onbuwie u 6onbwe ycmpotcme nNpoekmupyomcs ¢
B03MOXHOCMbIO 83AUMO0ElCMBUS C NePCOHAIbHBIM KOMNbIOMEPOM.
JleticmeumensHo, makoe 83aumodeticmaue omkpsieaem 60bwiue nepc-
nekmuesl. Mo u OUCMAHYUOHHOe ynpasneHue, u obmeH uHgpopmauueli
0na OaneHetiwel ee 06pabomku Ha nepcoHanbHOM komnstomepe. Kax-
Obili, HasepHOE, CO2IacuMcs, 4mo 20pa3oo npouje u yoobHee 80CNPUHU-
Mame UHEGOPMAyUIo U ynpaeasame ycmpolicmeom npu NOMOWU Npuebly-
Ho2o Windows-0kHa u MbltiKu, a He Yumame ckynele Haonucu Ha XKW
uHOUKamope u Haxumame 60/1bWOe YUC/I0 KHONOK Camoz0 ycmpotcmaed.

OTHl B NOC/IC[IHEe BpeMs HeT Jie-

dunuTa crateit, KOTOpEE MOC-

BAII[€HbI CBSI3U HepCOHaHLHOFO
KOMIIBIOTepa ¥ MUKPOKOHTPOUIEPA, HO,
KakK IIPaBHJIO, YCTPOMCTBa, OIMCBIBae-
Mble B HUX CJIOKHBI M coliepXar B cebe
MHOTO neprudepHITHBIX MOLY/IEH, TAKHUX
kak ALIT u ppyrux. B pesynbraTe Ha-
YHUHAIOLEMY ITPOTPAMMUCTY 4acTo ObI-
BAET CJIOKHO OTC/IENUTb B TIPOTPaMme
CTPOKH, MTOCBAILIEHHBle MMEHHO 0OMeHy
uHdopMaLne.

[ono6Has cuTyalus BHIHYyIH/IA MEHA
HAaIHCaTh CTaThlo, B KOTOPOIt 60JiblLe
BHUMaHUs OyleT ylesieHO UMeHHO 06-
MeHY [aHHBIMH MHUKPOKOHTPOJUIEPA C
MePCOHAIBHBIM KOMIIBIOTEPOM.

Wpes co3naHus TaHHOTO YCTPOICTBa
BO3HHKJIA [10C/I€ POYTEHHSA UHTEPHET-
CTpaHuYKH [ 1], Ha KOTOPOIT OITHCHIBAET-
sl YCTPOMCTBO, paboTaroliiee 0/ YIpaB-
JIEHUEM MEPCOHAIBHOTO KoMIbioTepa. K
CO>KaJIEHHUIO, ITOT TIPOEKT OBUT 3aIyMaH

U PeaM30BaH A0 TOr0, KAK B MpOHaXKe
MOSABUIMCH HEJOPOTrHe MMKPOKOHT-
POUIepHI € BCTPOEHHBIM HHTepdeiicoM
UART. IToatoMy I/1aBHO¥M TEMOJ CTpa-
HUYKM CTa/Ia OpraHusanus mnopo6Horo
uHTepderica o6MeHa NMpOrpaMMHBIM
criocoboM Ha 6aze MUKPOKOHTpOJIIE-
pa PIC16F84. Ilpoext obmapaer MHTE-
PeCHBIM IIpOrpaMMHBIM obecriedeHmeM
HEePCOHA/IBHOTO KOMIBIOTEPa, KOTOpoe
C paspeleHHs agTopa u Oyner ucrob-
30BaHO B IAHHOM MaTepHare.
YcTpo#cTBO, npe/cTaBleHHOE HUXe,
paspabaTeIBA/IOCh KaK MpHMep IPOC-
TOJM peann3ariu 06MeHa Mo IIPOTOKOITY
RS-232. Onn npenHasHaveHsbl [isl TEX,
KTO He MMeeT ellle OnbITa B TAKUX pas-
pabotkax. bonee Toro, mporpamMmsr 118
MUKPOKOHTPOJIIEPOB, KOTOPBIE TAKXKe
TpUBeNEHB B NaHHOM CTaThe, MOTYT
MOCTY’KUTDb 3arOTOBKAMH /1T HauyMHa-
IOIIMX TTPOrPAMMHUCTOB IIPH pa3paborT-
Ke CBOEro MporpaMMHOro obecrede-

Hus. KpoMe o6yuaronyx meneit JaHHbIe
YCTPOHCTBA BIIOJHE MOTYT MCIIOJb-
30BaThCA M IJISl PellleHUs! peaTbHBIX
MpaKTHYeCKMX 3ajiad. Tak, Hanpumep,
TIOTIO/IHUB X BHIXOTMHBIMH 6ydepHbIMU
3JIEeMEHTAMH, MOXXHO OUeHb ITPOCTO Op-
raHH30BaThb yNpaBjieHHe OCBEIECHHEM
WM JIPyTUMH CHIOBBIMH ITPHOOPaMH.
CaMo yCTpOHCTBO yTIpaByieHHs U 06-
MmeHa pa3buro Ha nBe uwactu. IlepBas
4acTh COCTOUT U3 IIEPCOHAIbHOTO KOM-
nbpIOTEpa C NPOrpaMMHBIM obecriedeHu-
eM 1 COM-noprom. B cocraB Bropoit
JacTH COOCTBEHHO BXOIUT MHUKPOKOH-
TpO/LIEp, a TAKXe TpeobpasoBareb
ypoBHelt curtanoB. CTOUT OTMETHTD,
YTO HU>Ke BBl YBHUUTE [Ba BapHaHTa
peanusanuy ycrpoiicrsa. Ilepsbrit oc-
HOBaH Ha ITOITY/IAPHOM CETOJHS CeMETC-
TBe MUKPOKOHTpo/L1epoB AVR dbupMel
Atmel. Bropoi1 BapHaHT H3rOTOBIICH C
HCIIONb30BaHHEM He MeHee MOINy/fAp-
HOr0 MHKPOKOHTpOJIIepa CeMeHCTBa
PIC16FXXX ¢upmer Microchip. Hapne-
10Cb, YUTaTeNnAM OyfieT UHTEPeCHO YBH-
OeTh peaNH3alHio OOHOTO U TOTO XKe
yCTpOMCTBa Ha MHKPOKOHTpO/UIEpax ¢
COBEPLIEHHO PasHOM ApXUTEKTYPOM.
CxeMa nepBOrO BapHaHTa YCTPOFC-
TBa, npencrapiaeHa Ha puc. 1. Ero oc-
HOBOH fIB/IeTC MHUKPOKOHTPOJUIEP
AT90S2313. K sumBogam PBO, PB1 u
PB2 mopkiaiodeHH TPH CBETONMONA
HL1—HL3. Mukpocxema DA2 MAX232
¢upMpr Maxim Heo6xonuma s obec-
neyeHUs corngcosanus yposueir TTJI
HaIpS)KeHHS] MUKPOKOHTpOJIepa C

4 ATMEL



CxemovexHmka N2 6 uioHb 2004
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Aﬂ3075M-—®—D—— P2 | @ c5 = 6 5|6 €T30 4Zr(4)_I]u16 o 1a
cfao Zat 2 0.1 o —osct| ® | Veo[—¢>58
jIL__4MMu 4 1~ 20 2 c3
Jl—3——AL Vee +5B = Lo 230 =2, s TC
€230 = 10 TS | T 01w + 0sC2 Vss AL
—2xme GND[——g 01w
Puc. 1 Puc.2
ypoBusamu COM-nopTa KoMIpioTepa. urto ¢iar OKOHYaHHsA npHeMa U HEeKo-
Cnenyer Tak>ke cKasaTh, YTO NaHHasg Topble iary omM60K cOpackIBalOTCA
MHKPOCXeMa COJIEP>KUT Tpeobpaso- TOMBKO MOC/Ie YTeHHs IpHeMHoro Oy-
BaTeNM [y OBYX npueMHUkoB ¥ nByx ¢epa UART. Mo sroit npudmnHe naxe Vinmanwoann

repeNaTyukoB (B HallleM cy4ae Mc-
NOJIb3YeTCA TONBKO OIMH). BrmoyeHue
npeobpasosarens MAX232 sBnsiercs
craHfiapTHLIM. BeiBonbI mMHTepdeiica
UART muxpokonTpomtepa RX n TX
TOJKJIFOYEHBI K COOTBETCTBYIOLMM BbI-
BojlaM npeobpasoBatens DA2. Tawoke B
COCTaB YCTPOMCTBA BXOIUT KBAapLEeBbIN
pesoHaTop ZQl.

Hpyroii BappaHT NOCTPOEH Ha OCHOBE
mukpoxoHtpouiepa PIC16F628 (Bo3-
MO>KHa rosiHasg 3ameHa Ha PIC16F627).
Kak u B iepBoM BapHaHTe, B COCTaB yC-
TPOYCTBA BXOJAT TPU CBETOIMOMIA, KO-
TOpBIe NOJK/ITIOYEHBI K TOPTaM MHKPO-
koHTposviepa RAO, RA1 u RA2 (puc. 2).
Jins mpeo6pasoBaHus ypoBHeN TakKxke
HCIIONIb30BaHa MHUKpocxema MAX232.
K BeIBOs1aM mpeo6pasoparens DA2 11 u
12 nopK/r0Y€eHb! BBIBOJBI alllIapaTHOTO
unrepeitca UART MuxpokoHTpoe-
pa DD1 (BetBogbl RX u TX). Taxke,
KaKk ¥ B [epPBOM BapHaHTe, HEOTHEM-
JIEMOM 4acTbIO yCTpOMCTBaA ABJISAETCH
KBapIeBbIi pe3oHaTop ZQ1.

bnaropapst HamM4YHMIO Kak y IEpBOTO,
TaK ¥ y BTOPOrO MUKPOKOHTpOJLIepa aIl-
naparHoro UART, nporpamMme! nomy4du-
JIUCh JIOBOJIBHO NPOCTBHIMU M CBOJATCH
6yKBaJIbHO K HECKOJIBKHUM OIlepaIHsaM.
AnroputM paboThl 060MX YCTPOMCTB
[I0Ka3aH Ha puc. 3.

[Tocne cbpoca M MHHUIMATU3ALUH
nporpaMma IepexoimuT K ompocy ¢ia-
ra okoHyanus1 npuema UART. Korpa
6airT MHGpOpPMaLMH TOTHOCTBIO HPH-
HAT, TaHHBII (PJIaT yCTaHaBIMBAETCA U
nporpaMma TNepexoiuT K onpocy ¢na-
ros owin6ox. K TakoBbIM oTHOCAT (priar
omnbkK Kazipa ¥ ¢JIar meperonHeHHs
npuemHoro 6ydepa UART. Eciu omm-
60k He 6bUIO, TO NpPOrpaMma 3arpyxa-
er nepepatunk UART npunateiM 6aii-
TOM Ji/Isf CHTH/IM3allMH KOMIIBIOTEPY O
HOPMaJIbHOM ITpueMe KomaHzpt. [Tocne
3TOr0 MHUKPOKOHTPOJUIEP BBLIIOTHAET
IeKOTMpPOBaHHe KOMaHJBI H YCTAHOBKY
COOTBETCTBYIOLIMX JIOTHYECKHX YPOBHEMN
Ha BbiBogax. CiemyeT 0c060 OTMETHUTD,

B cydae ornMO0YHOro mpHema Heo6-
XOIMMO BBIIONHATH 4TeHue Oydepa
UART, ut0o68I H36€XaTh HEKOPPEKTHOM
paboTs! yerpoiicTBa. IMeHHO 11 3THX
Lefieit ¥ Hy>KHa nporpamma obpaborku
oummbox (puc. 3).

IporpaMmpl 1t MUKPOKOHTPOJLIEPOB
AT90S2313 u PIC16F628 HarmcaHbl Ha
s13bIKe pOorpaMMHpoBanmst Accembriep u
TIpHBe/ieHbI Ha CaliTe XXypHAIa 110 a/ipecy:
http://www.dian.ru/programs/index.html
B apxuse 2004_06_Potap_upr.

Mporpamma
obpaboTkn
ouwnbox
{cbpoc ¢naros)

IIporpamMma ynpap/ieHUs /i Tep- Sarpyaa
nepeaaTunka
COH&/IPHOTO KOMIBIOTEpA HAIlMCaHa B UART
cpene nporpammupoBarusi Delphi mon |
Windows 95/98. BrelliHuit BUJ| IIABHOIO | Aooampostme vousnant
BYI0

OKHa MpOrpamMMBbI IIPUBEMEH Ha pUC. 4. B pomnen na BeBoREX
LIEHTpe OKHA PacIojIOXKeHbI TPU KHOMKH
«BrIIOYHTD», TIPH TIOMOILM KOTOPBIX M
OCYIIECTB/ISIETCS YTIPAB/IEHHE CBETOIH-  pyc 3

omamu ycrporictBa. CneBa 0T KHOMNOK
PacIo/ioXKeH I JiBa CToI0La CUTHaIM3a-
TopoB Moz, uMeHamu «[lepemaercsa» u
«[TpuHHUMaeTCcsl» B BUMIE KBaJpPaTHKOB.
CurHaim3saropsl Broporo cronéua («Ile-
PenaeTcs») 3aKUTAIOTCSA 3€/IeHbIM LIBETOM,
KOIZIA TIEPEelAaeTCsl KOMaHIa BKIIOYEHHS
COOTBETCTBYIOLIEro cBeTonMona. Ecnu B
3T0 BpeMsl YCTPOMCTBO Iepenano KoM-
OploTepy KOMaHIy,

yno6HO u HarysnHO {cMOTpH 6710K «CTa-
THCTHKa» Ha puc. 4). [isa obecniedeHus
HAIJIITHOCTH paboThl IIPOTPaMma UMeeT
aBTOMAT CBETOBBIX 3P HEKTOB (CMOTPH
«Mwuranku» Ha puc. 4).

TyrxT Mento «HacTtpoiikn» nossosster
HaCTPOUTDL paboTy rmporpammbl. Tak, Ha-

OO TBEPXXIAOLLYIO 232 : £ x
HOPMA/IbHBII [IpHeEM, Paitn H "
TO 32)KUTAETCS CUTHA- n st Tl - N
JIU3aTOp Ha TaHeIH PHse ’}f epeaseT Muransw
«ITpuHMMaeTca». g | g"‘”"’"” . 2' s
K0TS
B 1uenrtpe okHa o ‘ Bomoers B ace

nporpaMMbl  pac-
TIOJIOXKEH TECTOBbIN Tect cropocTe/! % CB
610K. 3anmycTHB . nepearg I - —_

. F TCT
TecT (HaKaB KHOTIKy ~~ fp#sme Sarrure’
«3allyCTUTD TECT»), g
MOXXHO IIOPOBEPHTH MNepeasua— pusv— [
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n PaKTKKa

TipHMep, B yHkTe «Hactpoitku—Tlopt»
MoxHO BbI6path COM-mopT KOMIbIO-
Tepa, KOTOPBII OylieT UCIO/Ib30BaThCs
rpu pabore ¢ ycrpoiicrBoM. TaMm ke B
mynkTe «Hacrpoiiku—Ilepenaya» Mox-
HO YCTaHOBHUTB OJIMH U3 TPEX PeXHMOB
obmeHa manHHbiMH [1]. Ocobo cnenmyer
OCTaHOBHTHCA Ha HyHKTe «HacTpoitku—
[Tapamerpel nopra» (puc.5). B maHHOM
OKHe MOXHO BbIOpaTh HEOOXOIMMYIO
CKOpOCTh 0OMeHa M B TOJIHOH CTENeHH
OLIEHHTB paboTOCIIOCOOHOCTD YCTPOHCTBA
Ha 60ybIINX CKOpOCTsx. TaM ke MOXKXHO
BbIOpaTh YHUCIO OUT JAHHBIX U T. .
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bonee noppobHo osHakoMUTCA C pa-
60TOi1 MporpaMMbl MOXKHO Ha CaiTe
aBropa [1].

B nporpammax wis MUKPOKOHTPOJI-
7IepOB CKOpOCTb o6MeHa 3ajlaHa paB-
Ho¥t 1200 6ut/c. [Ins ee n3amMeHeHusn
Heo0X0AMMO HU3MEHHTD COREP>KHMOE
perucrpa cxopoctn obmena UART,
KOTOpO€ BBIYHC/IACTCA 1O CIelHab-
HeIM (opmynam. ApryMeHTOM B HHX
BBICTYIIaeT peasibHasi CKOPOCTh 06MeHa

M 9aCTOTa TaKTOBOT'O T€HepaTopa MUK-
POKOHTpoOJIEpa.

s MmuxkpokouTpowiepa AVR conep-
JKHMOE PETUCTPA MOXXHO PaCcCYUTATD 110

¢opmyne:
BAUD = Fosc/(16x(UBRR+1)) (6ur/c).

3necb BAUD — ckopoctb 06MmeHa, 6ut/c;
Fosc — yactrora TakTOBOTO reHepaTopa
MUKpokoHTpo/Uiepa; UBRR — conepixu-
Moe peructpa ckopoctd obmena UART
(ot 0 mo 255).
s muxkpoxontposuiepa PIC16F628
dopmyna pacgera ckopoctH o6MeHa
MMeeT CIeNyIoLIHIA BU:

npu BRGH =0,
BAUD = Fosc/(64x(SPBRG+1));
npu BRGH = 1,
BAUD = Fosc/(16x(SPBRG+1)).

3nec BAUD — ckxopoctb obMe-

Ha, 6ut/c; Fosc — 4acrora TakToOBO-

To TeHepaTopa MHUKPOKOHTpOJIEpa;

SPBRG — copepskHMOe perucrpa cKo-

poctu o6mena UART (ot 0 mo 255).

3Has 3HaueHHe HeOOXOIMOM CKOPO-

CTH 0OM€eHA 1 YaCTOTY TAKTOBOTO I'eHe-

paTopa, 1o HpuBeneHHbIM (HOpMyIamM

JIETKO BBIYUCIMTD 3HAYEHHE, KOTOPOE
JIO/DKHO OBITD 3aIMCAHO B PETUCTP CKO-
poctt obmeHa UART. Tak, nampumep,
wist ckopoct 4800 6MT/C MBI IOTYYHUM
sHadeHust UBRR = 51 gna AT90S2313 u
SPBRG = 12 s PIC16F628.

Bonee noppobHO 0 $yHKIIHOHHPO-
Baiuud UART MOXXHO y3HATh M3 JIOKY-
MeHTALUM Ha COOTBETCTBYIOLIMIT MUK-
poxonTpoiiep (2, 3].

O6a ycrpoiicTBa co6paHbl HA MaKeT-
HbIx 1wiatax. Buecro PIC16F628, xak yxe

BBILLIE YITOMHHAJIOCh, MOYKHO HCIIO/Ib-
soBath PIC16F627. Bmecto MAX232
MO>XHO MCITIONIb30BaTh OO/BIITOE YUCIIO
aHaioros. Taxk, HarpUMep, B OTHOM H3
YCTPOCTB GBbUTa HCIIO/Ib30BAHA MUKPO-
cxema HIN232CP. Kabenb, coellMHSIO-
it yerpoiicrso ¢ COM-nopToM Kom-
MbIOTEPA, XKeMATeIbHO MCIONb30BaTh C
3KpaHupyoolLeil orwleTkol. Ha xabene
yCTaHAB/IMBAETCs CTAHIAPTHBIN Pa3beM
COM -nopra (9 BEIBOIOB).

+12B
I Kuemwm

K1.1  xommyTaumm
npubopa

Kewis. DD1

HL1
AN307EM

Puc.6

3aMEeHMB 11ETIOYKH U3 CBETOJHOMIOB U
TACSILIIMX PE3UCTOPOB Ha GydepHBIe ale-
MEHTBI € UCTIO/IB30BaHHEM perte (pHC. 6),
MOYKHO Ha ITPaKTHKe HCTIO/Ib30BATD [JaH-
HBIE YCTPOWCTBA [/IA YTIpaB/IeHUA pas-
NMUYHBIMM npHbopamu. Taxk, Harpumep,
OJTHO M3 HMX ObLIO HCNOJIB30BaHO 1A
YIIPAB/IEHUS OCBEILLIEHHEM.

Qaiuibl ¢ IPOLLIMBKAMH 1A 060X YCT-
POMCTB ¥ NpOrpamMMy JUiA T€PCOHAIBHO-
0 KOMIIbIOTEPA MOXKHO HaWTH Ha CaWTe
JKypHa/Ia KaK yKasaHo BBILIE, a TAKXe 0
anpecy http://picl6f84.narod.ru/rs232.zip.

Mapuc IMoramuyk,
mapic@online.com.ua

NUTEPATYPA:

1. hup://picl6f84.narod.ru/pj_rs232.
htm

2. http://www.microchip.ru/lit/pic/
picl6foxx

3. hatp://www.atmel.ru/AVR/Seriall.
htm

Nuankarop dasbi

JasHbim-0aeHo uzsecmHsl npocmetiwiue uHOUKAmMopsl ¢assl, cocmosauue
U3 hoC/1e008aMesbHO COEOUHEHHBIX MOKO02PAHUYUMENbHO20 pe3ucmo-
pa u HeoHosol namnoyku. C1edoM 3a HUMU NOABLIILCE UHOUKAMOpb!
¢haszbi Ha XUOKOKPUCMAIIUYECKOM UHOUKaMOope, Komopble NOKA3blearom
He MoJIbKO hasy, HO U s8oobLE 8ce, YMO npudem 8 UX «KUOKOKpucman-
nudeckyto zonosy» [1]. B cmamee npednazaemcs ewe 00UH mun UHOUKG-

Yyuu — €8emoOuUOOHbIU.

efiyac B MpoJaxke MOABHIOCH
HECKOJIbKO THIIOB «KHUTAMCKUX»
NMpOOHUKOB-OTBEPTOK CO CBETO-
OUOIHBIM HMHIHWKATOPOM. Y CTPOEHBI
OHH MOBOJNIBHO mpocto. B 6asy onu-
HOYHOI'O WIM COCTaBHOTO TPaH3UCTO-

48 pa BKJIIOYEH TOKOOTPaHHYUTETbHBIM

pe3HcTop, BTOPOH BBIBOJ pe3UCTOpa
BBIBElleH Ha L(yn. B KonnekTopHO#M
1enu (ecy TPaH3UCTOP COCTABHOM, TO
B KOJUIEKTOPE BTOPOT0) — CBETONHOI.
ITuranue ocylecTBnA€TCA OT IBYX Ma-
JIEHbKHX T'aJIbBAHMYECKUX 3/IEMEHTOB.
CxeMBI IByX HHIMKATOPOB IIPUBEIEHBI

Ha puc. 1 u 2. [TapameTpbl TpaH3HUCTO-
poB (npennonoxurenbHo 25C201 wmum
2SC301) raxoss:: B4/CBY, 20...25 B,
0,1...0,3 A, 350...400 MTI'u. CBY 1yT

VT1
25C201

E1

HL1 tl_gg1
VT2 ~=-2x1R41
25C201

Puc. 1

R1  R2
15M 47M

Puc.2



NpH TOM, YTO 3T NMPOOHMKM BpoJe
6bI criocOOHBI ONpesieATh U3NyYeHHe
MHUKPOBOJTHOBBIX I€4eil, HO MOYXHO
TOYHO CKa3aThb (NPOBEPSNIOCH), 4TO
NETEeKTOPHBIA TPUEMHUK M3 IHOJA,
MHKpOaMIIepPMETPa M LITHIPSA JeNaeT
aTo ropasuo nyuiie. [Toaromy BrnonHe
rogarca u KT315, KT3102 ¢ no6biMu
O6ykBeHHbIMH MHJIeKcamMu. CBeToano-
OBl B 3TUX TTPOOHUKAX HE CyTepsipKHe,
HO C TOBBILIEHHOH SIPKOCTBIO, XOPOILO
cBetsTCA yKe TIpu Toke 0,5...1 MA. B
KadecTBe 3aMeHbl ooyt L934LSRD,
L9341ID. Pesucrop R1 na puc. 1 — Ges-
BBIBOJIHOMH, OO'beMHBII, €r0 NAaHHbIE
[0 IONYCTUMOMY HAIPSDKEHMIO HeM3-
BeCTHbI. Takue >xe pesucTopbl BCTpe-
HalOTCsl M B KMTAHCKMX NpoOHMKAxX C
HEeOHOBOH 1amnovkoit. Cyns no Bcemy,
3TO NPOMBIILUIEHHOE H3JIe/IHe, U, HALIO
IyMaTh, Ha llepeMeHHOe HallpsDKeHUe
220 B pesucrop paccuuTad. Bo BTopom
npobuuke Rl — yronpHbIil, aHazor
C1-4 mouHocTeio 1 Br. Jonycrumoe
pabouee namnpspkenne — 500 B. Ewge
150...200 B k ponyctuMoMy BXOJHOMY
HarnpsikeHHIo nobaensier R2 — aHanor
Cl-4 mini. B nacnopre u Ha Kopmyce
BTOPOTro NMpOGHUKA YKA3aHO AOTYCTH-
Moe Hanpsbkenue 70...250 B AC/DC,
3TO «UECTHO», C 3aIlaCOM, HO He TaKUM
OONbILIUM, KaK KaXKeTcs (CM. HHXKe).

Y npoGHHKOB ¢ GaTapeiikoi BO3MOK-
HOCTH HECKOJILKO 11THPe, YeM Y TPAIULIU-
OHHOTO MHMKaTOPa (asbl. MMH MOXKHO
«[IPO3BOHUTB» 1I€TTh, OTIPENEUTH MOTISIP-
HOCTb 3/1leMeHTa IIMTaHKs WK 6aTapeiiku.
OHU fia>ke MOTYT BBIIONHATE (DyHKIMH
MCKaTes1s IPOBOJKH, 0OCOGEHHO TOT, 4TO
HA COCTABHOM TPAH3UCTOpe. A BOT KaK
MHANKATOPH! (pasbl 3TH NpOoOHUKH pabo-
TAIOT HEYeTKO, MIOYTH OMHAKOBO pearu-
pyst ¥ Ha (hasHBIil ITPOBOI, U Ha KOPIIYC
npubopa, NnoaxnodeHHoro k cetu. Ha
«HyJIEBOM» TPOBOJIe OHHU TACHYT, HO He
Bcerzia. B ob1rieM, 4yBCTBUTENIBHOCTh MX
H30BITOYHA.

OnuH 13 npob6HUKOB 6e3bIMsAHHBIN
(puc. 1), a Bropoit HasbiBaercss MEET
«ALL WEATHER» TESTER® U.S.A. Bro-
po¥ MpoOHHUK, KaK ClieflyeT U3 ITHKETKH,
3aLIUIIEH YeThIPbMA MaTeHTaMM. JTO
CTPaHHO, NOCKO/IbKY, €C/IH HOPbITHCA B
apXUBaX PaIMOXKyPHA/I0B, MOXKHO HAHTH
I1apy IECSTKOB @aHAJIOTMYHBIX CXEM IIPO-
GHHUKOB, TPO3BOHOK, UCKATEEH TIPOBOJI-
K1 U T. 1. [To-BUIMMOMY, pedb UIET O ra-
TEHTEe HA KOHCTPYKLIMIO B I1€JIOM, TO eCTh
Ha OTBePTKy-MHIMKATOP C OTCEKOM JJIsl
Garapen ©. B cMBIC/Ie TTATEHTONPHIOLI-
HOCTH 11Ba MHIMKATopa (asbl, KOTOpble
OIIMCAHBI HWXKE, TOPa3o HHTepecHee.
Hackonbko HU3BECTHO aBTOPY, HMEHHO
TaKue CXeMbl HHUTZIE He TyOIMKOBAIUCD.

OcHOBHOE TOCTOMHCTBO IMPe//IaraeMbIxX
HMHIMKATOPOB (hasbl COCTOMT B TOM, 4TO
CBETOIMO]I 3KUraeTcsi, a 6arapeiika He
Tpebyercs! CxeMa NepBoro BapHaHTa MH-
nvKaropa asbl nprBeieHa Ha puc. 3.

E1

HL1
L934SRC-G (H, 1)
Puc. 3

LUist vakatopa ¢asbl pacuer L0/HKeH
BeCcTHCh He Ha 220 B, a Ha IMHelHOe Ha-
upspkeHue 220 X 1,73 = 380 B, nockosibKy
HMMEeHHO II0JI TAKOe HaIlpsKeHHe BITOTHEe
MOXXHO MOIMACTh B paclpele/TMTeNbHOM
uTKe (Mepnl 6e3015aCHOCTH B IAHHOM
craTbe pacCMaTpUBAThCst He OyayT). AM-
[UIMTYa pu 9ToM focturaet U, = 380 X
1,41 = 535 B. Bor Takas «CMMTMaTUYHasA»
uudpa nonyvaercs. ITO HAMNPKEHUE
cxeMa 00si3aHa BLIJICPIKaTh, a e1re yHile
¢ 3arracom B 1,5...2 pasa, ec/iu y4€eCThb, 4TO
B CETH RCTPEYAIOTCH UMITy/IbCHbIE MTOMeE-
xH [2]. IMeHHO NO5TOMy HCIOTB30BAHBI
YeTbipe Pe3sucTopa (MMIIOPTHBIE AHANO-
ru C2-33, 0,25 Br), o6s13aTe/IbHO OTHOTO
HOMHHa/Ia € JOIyCTHMBIM HaNpsHKeHHeM
250 B. bBesonacHbIM ypoOBHEM TOKa 4Yepe3
TEJIO 4eOBeKa NPUHATO CUIUTATh TOK He
6onee 1 MA [3, 4]. OTciofa MOYKHO cfie-
JIaTh BBIBOJI, YTO CyMMAPHOE COTIPOTHR-
JIeHHe Pe3UCTOPOB UH/IMKATOPA AOJIKHO
661t He Menee 600 kKOM. «HMunnkatop
dasp» va XKKH, onucaunbiii B [1], u
«MHHH-aBOMeTp» [5] B 3TOM CMBIC/Ie
He BIIOJIHe 0e30MacHbl, NOCKONBKY B
HUX B KaueCcTBe TOKOOI'PAHUYHUTETbHOTO
MCII0/Ib30BAH ONUH pesuctop MJIT-0,5
300 kOM, 200 kOm [1] u 270 kOmM [5]
(Tokx 6onbiie 1 MA) ¢ MOMYCTUMBIM pa-
60uMM Hanpsokenuem 350 B (nmryib-
cHoe — 750 B) [6].

Pa6oTaer 3TOT LUyl TOJNBKO B TOM
cnyuae, korma HL1 — ocobo cynepsip-
Knit. B nepBoM mpoOHMKe >KeaTesbHO
HCTIONIb30BAaTh CBETOAMOJIBI, KPUCTAIUT
KOTOPbIX HEe HAXOMUTCsi B (POKyce THH-
3bl, HE «yBeJIMYeH», a BUIEeH NPHOIHU3U-
TEJIbHO B HATYPA/IbHYIO BEIMUMHY, KaK
3TO OBUIO B CTAPbIX CBETONUONAX CEPUU
AJ1102 (ecnu KTO-TO elie IMOMHMT, KaK
onu Beirysigen). s L934SRCx ¢ kop-
yCOM M3 NpO3pavyHOi (HepaccenBalo-
1€edt) 11/1aCTMACChl — 3TO nonybpak. YKe-
JIaTe/IbHO UMeThb BO3MOXKHOCTD BbIOOPa,
10 KpalHe! Mepe, U3 JIeCATKA CBETOAU-
onos. Ho yx ecnm «ymauHbIi» 3K3eMIT-
JISIp HALLE/ICH, TO 3aMEeTHOCTb CBEUEHUS
MPY HA/IMYMHH BHEIHEH 3aCBeTKH MOYKET
OBITB JIyullle, "IeM Y «HEOHKH». SIpKocThb

CxemoTexHmka N2 6 - ioHb 2004

KPUCTA//IAa CPaBHMMaA CO CBETOOMO/A-
mu cepur AJI102 npu TOKe yepes HUX
5...10 MA. HekoTtopoe npencrasienye
0 pabore uupMkaropa (puc. 3) MOKHO
OJIYYHTh, IIOCMOTPEB Ha PUC. 4.

Puc. 4

Bo BTOpOM BapHaHTe nHAHKATOpA (Daskl
IUBSL HOBBILIEHHA SIPKOCTH MCITONB30BAHO
HaKOTUIeHHe SHEPTHH Ha KOHJIEHCATOPE.
B HeM MOXHO HCIIONB30BATL CyIiepsip-
kue ceetommonbl L934SRC — G, E, D. B
OT/IHYHeE OT TIEPBOrO BAPHAHTA B JAHHOM
c/yyae JKeNaTenbHO, YTOOBI KPHUCTAN
HaxojiM/csi B (DOKyce JIMH3Bl KOPITyca.
TToyio6HbIe CXeMBI B YKypHaax 11y01MKo-
Bwmch [10, 11], HO Bce oHM TpeboBamm
JBYXIIPOBOHOTO MM TaHMs. CxeMa BTOpo-
ro BapuaHTa MHAMKaTOpa (hasbl OKasaHa
Ha pHc. 5. Bce aneMenThl, KpoMe CBETO/IU-
O3, HCIIO/Ih30BAHBI 11 IIOBEPXHOCTHOTO
MOHTaXa. Pacronoskenue 3neMeHTOB Ha
[IeYaTHOM TIMaTe € pasMepamu 5X35 Mm
MOKa3aHo Ha puc. 6.

Kak paboraror takue reHepaTopel Ha
IOMHUCTOpax orucaHo B [7]. B roit xe
cTaThe ecTh JaHHbIE O IIpellefiax liepe-
CTPOVKH reHepaTopoB. B HaiteM cnydae
YIANOCh NOTYYUTh 00/1aCTh YCTOMUMBOI
reHepauyy ot joseit repua no 3...4 '
Ilpn pocrte TOKa dYepes MHAUKATOP
(cunbHas CBA3D YeNOBEKA C «HYJeBLIM»
[IPOBOJIOM) B KaKON-TO MOMEHT reHe-
palys CpbIBAETCs, M CBETONMOIN HA4yH-
HAeT CBETUTHCS NOCcTOAHHO. Ho neranu
HHAMKATOpa MoJo0paHbl Tak, YTO 3TO
TIPOUCXOIUT TIPH TOKe, KOTa CBEYeHHUE
CYTIepPSAPKOTO CBETOLMONA YXKe OYeHb
xopoio 3ameTHO. CmectUTh (HO He
paciMputb) 061aCTh YCTOMUHBOI reHe-
palMH BBEpPX MO 4acTOTE MOXKHO, eC/TH
HEMHOTO yMEHbLIMTb HOMUHAN Pe3HC-
topoB R7, R8. Bmecto crabumurpona
BZX84CAV7 ¢ HaupspkeHHeM cTaOuIH-
3ayuu 4,7 B, MOXXHO MCIIO/Ib30BATD CTa-
OHIMTPOHBI TOTO K€ THUITA C HATpsXKe-
HUsiMH cTabwinsauuu 3,3...6,8 B. [Tpu
MEHBILIMX HAIIPSDKEHUIX PACTET 4acTOTa
BCIIBLIIEK, HO YMEHBLUACTCS! SIPKOCTD, U
Haoboport. Ha yactory Bcnbiiiek Bams-
eT M HoMHHan KoHpencatopa Cl. Yse-
ymyuBath eMkoctb Cl HexenarenbHo,
0COOEHHO MPH OIHOBPEMEHHOM yBe-
JIMMEHUW HalPsiKeHHst cTabuInsalium
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VD3. Cetoanon MO><eT He BEIIEPXKaTh
60/IBLLLIOr0 UMIYILCHOTO TOKa. BHuMa-
Te/IbHO IIPOBEPbTE MOHTAX MHIMKATOPA
nepen BnoyeHueM B «(asy». Ecnu Bo
BTOPOM BapuaHTe MHIMKAaTOpa Oymer
0o6pbIB (IUIOXO¥ KOHTAKT) B Harpys-
ke, koHzueHcatop C1 (0805; 0,47 mMx®;
Upa‘5 = 25...50 B) moxxeT 3apsaguThCa
o Hanpsxkenus 50...100 B, nocne yero
npousouzer ero npotoit. Eciu saps-
>KEHHbIH 1O HECKO/TbKHX JIECATKOB BOJIBT
kxoHpeHcaTop Cl paspsauTh Ha CBETO-
IMOJI, OC/IEIHUH MOXET CrOPETh.
HcnonbsoBaTh BO BTOPOM BapWaH-
Te uHpukatopa auHMcTOp KHI102A
HEBO3MOXXHO M3-3a GOJ/IBLLOI YTEUKH.
TpaHsucTOpHBIE aHANOrM OHUHUCTOPA
KP1125KIT3A [8], KP1182KII1A [9],
MO>KHO I10IIPOOOBaTh, HO CKOpee BCEro
He INOJIYYHUTCS 10 TOH YK€ IIPUYHHE.
TpaH3UCTOPLI, YKasaHHBIE Ha PMC. 5,
MOryT OBITH MCIIO/IB30BAHBI C JIIOOBIM
6yKBEHHBIM HHIeKcOM. bosbLroit koad-
(dbunment yawienus ot HUX He Tpebyercs,
ckopee Hao00poT. MOXKHO IPUMEHHTD
WMHBEPCHOE BK/IIOYCHHE TPAH3HUCTOPOB, Ha
paboTe aHajora TMHUCTOpA 3TO HE OT-
pasuTCcs. A BOT MCTIO/NIB30BATh Paciipo-
cTpaHeHHble TpaH3ucTopbl BC847C ne
PEKOMEHAYeTCsl U3-3a OOJIBILIMX TOKOB
yreuku. Ecnm Tounee, GoiibLias BeMum-
Ha cratiieckoro koagduimeHTa ycue-
HUsl 110 [I0CTOsIHHOMY TOky h, o (~ 800)

0L

Puc.7

Puc.6

IIPUBOMIUT K GOJIBLIIOMY HeyIIpas/isieMOMY
TOKY KOJUIEKTOPA.

Bo BTOpOM BapHaHTe MOXHO HCIIO/b-
30BaTh He TOJIBKO KpacHbIE CyTepsipKue
CBeTOMO/BL. XOPOLLO paboTaloT U y/b-
Tpasipkve roynybpie uoast BL-BB43V1.
CTablWIMTPOH B 3TOM C/Tyuae Hy>KHO 3aMe-
HUTh Ha BZX84C6V8. Yacrora BenbiLek
Gymet HibKe, TOCKO/IbKY KoHmeHcarop Cl
LO/DKEH 3apsAIUTBCH TeM K€ CaMbIM TO-
KOM J10 GOJIBLLIETO HAIIPA>KEHUs.

Kopriyca MHIMKAaTOPOB BBIIO/THEHBI
M3 rejeBbIX aBTOpydek «Mon Ami»
(nomxopsAt W resnesie pyuku «Pilot»)
¢ pe3uHOBO¥M MamxeTKoH. KoHcTpyk-
1M NoHATHA U3 puc. 7. IlepBbiil THI
HMHJMKaTOpa — HepasbopHEI. Bo BTO-
POM /151 IOAK/IIOYEHUS K IUIaTe >Kajla
OTBEPTKHU-LIYIIa UCIIONb30BAH LIaHIO-
BBIN KOHTAKT. [IpoBotouka (puc. 6) npu
cbopke BTOPOro MHIMKATOPA 3aBOLHUTCSH
IO TTOJIOCKY JKeCTH (BHYTPH KOJrad-
Ka), 3Ta IOJIOCKA BBIXOIUT HAapPyxy H
CITy>KUT CEHCOpHBIM KoHTakTom El. B
TOPIIE KOJIIIAYKA [IPOCBEP/IEHO OTBEPC-
THE JIMAMETPOM 3 MM.

Hlectb SMD pesucropoB TuiOpas-
Mepa 0805 obecreuBalOT MpPeIeIbHOE
pabouyee HaIpsHKEHHE BTOPOrO WHIM-
Katopa He meHee 600 B. B mannom cny-
yae OBUIO M3BECTHO, YTO IPUMEHEHBI
pesuctoprt ¢pupmbl Yageo (mns 0805

Upa6 =150 B, U, = 300 B), moatomy

NPOOHHUK MOJKET BBIICP)KaTh HalPsDKe-
aye 1o 900...1000 B.

Ha obenx cxemax TOKOOIpPaHHUHTE)b-
HbIE PE3UCTOPHI 3AKTIOYEHBI B LLITPUXOBYIO
paMky. B nepBom BapyaHTe 3TO O3HAUACT,
YTO OHM 3a/IMTHI IOKCUIHOM CMOJIOH, a
BO BTOPOM — YTO YacTh IT€YaTHOH ILIATHI
¢ pesucropamu R1—R6 mokpuita cioem
repMeTvka TOMHUHON OKOJIO 1 MM.

Buumanwue! I'lepen mokpeitHeM repme-
TUKOM IUIaTy MHAMKATOpa HY>KHO Tija-
TEJIbHO TIPOMBITD B CIMPTO-0EH3MHOBOI
CMECH M He MEHEee TLATeJbHO BbICY-
uMTe (nyuine gpeHom LIS BOMOC) TIPH
temmeparype 90...100 °C. Tonbko npu
BBITIOJIHEHUN 3TUX YCIOBUI OTTMCAHHBIE
MHAUKATOPHI ¢asbl OymyT 6e30macHsl 10
Hanpsbxkenua 1000 B.

Oner ®enopos,
editor@dian.ru
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n DAKTUKaA

YCcTpONCTBO NIaBHOIO
BKJTIIOYEHNA namn

3ma cmames nocssaweHa Hosot pazpabomke «Macmep KUT» — yc-
mpotcmay nNagHo20 BKITHOUEHUSA/BbIKIIIOHYEHUSA IAMN HAKANUBAHUSA
mouHocmeio 8o 150 Bm, pabomatowux om cemu nepemMeHHO20 MoKa
220 B. 3my ycmpoulcmeo MoXem 3HAYUMenbHO yeenuiums CpoK criyxbol
06bi4HOU ObIMOBOL NAMNOYKU U cOenaem npoyecc ee 8K/1H0UYeHUS/8bIKI0-
yeHus 6onee OpUUHANbHBIM U NPUAMHbIM 0na socnpuamus. He6onwiuue
Pa3smepei, 8bICOKUE IKCNTyamayUuOHHbIe Xapakmepucmuku, Ha0eXXHOCMe,
npocmoma 6 u320moenieHUU U Hacmpotike, HU3KAa CMouMocme Oesiaiom
3mo ycmpoutcmeo KpatHe npusnekamenosHoiM. Cobpame ycmpoticmeo
MOXHO U3 Habopa «Macmep KNT» NM1043.

@KIOMy M3 Hac 3HAKOMa CUTYa-

LUsA — IIeJIKaeM BBIK/IIOYaTesnem

B HaJIeXJe 3aXKedYb CBET B KOM-
HaTe, a JIAMIOYKa BCIIBIXMBACT U TIepe-
ropaeT B CUUTAHHBIE NOMU CEKyHJbL...
INpuxonutca 6patsb CTyr, 1€3Th MO 110~
TONOK U MEHATD NEPErOPEBLIYIO TAMITY
Ha HOBYIO. Takoe MOXET TIPOU30HTU
MIPAKTHYECKU CO BCEMH JIaMTIaMM Ha-
Ka/IMBAHMSA, 1aXKe C CAaMbIMU IOPOTUMU
U JIONTOBEYHBIMH, YTOOBI HU TOBOPUIH
HaM NPOU3BOIUTENH.

Jleno B TOM, 4TO B XOJIOJIHOM COCTO-
SIHUM COTMPOTUBNAEHUE CTIMPAIN NAMITEI
B 10 pa3 meHblle YeM B PaszorpeToM.
[ToatoMy IMyCKOBOI TOK NaMITEI MOIII-
HOCTBIO, Hamrpumep, 100 Bt moxer pmo-
crurath 7 A. TTocse pasorpesa ciiMpainy,
KOTOPLIM IPOUCXOIUT 32 HECKOJILKO
TI0J1yNIePUOJIOB CETEBOIO HaNpsXKeHU,
TOK yMeHblIlaetcs o pabouero. Mmen-
HO 3TOT MOMEHT I1yCKa fIBJIAeTCA TOPOI
ryOuTeNbHBIM Ui Jlamnoyku. Co Bpe-
MEHEM ClIMpa/ib AaMITbl H3HALLIMBAETCH,
YTOHYAETCsl, IPHOOGPETAET HEOTHOPOI-
HOCTH B cBoeil cTpykType. Crimpans
CTAHOBUTCst 60O/ee 1yBCTBUTETBHOM K
Mo06HBIM Tleperpyskam IIpM BKIIOYe-
HUU, COOTBETCTBEHHO YBEJIMYMBACTCA
BEPOATHOCTD €€ IIeperopaHus.

O6ner1uTh ycnoBus IMycKa XOJI0AHON
CTIMpa/IM NaMIIOYKH U TeM CaMbIM CHH-
3UTh BEPOATHOCTD €€ TIEPErOpaHms MOX-
HO. 17151 3TOrO HA/I0 MOTABATh HAMpsXe-
HH€ ITUTaHKUA Ha JIAMITY He € TIOJIHOM, a ¢
TIOCTEIEHHO YBEMMIUBAIOLIECHCA aMILIH-
Tyzou. B pesy/ibTate K MOMEHTY NIOauH
TOTHOH aMITUTY/IbI CTUPaJIb JTaMIIBI YC-
TeeT NO/IHOCTBIO PAa30TPETHCA U IIEPENHTH
B HOPMQ/ILHBII PEXXUM PaboTHL.

ITepea cnenmuanucTaMM KOMIITAHHUU
«Macrep KIT» Oblna 1nocrasieHa u
YCIIEILHO pellleHa 3aaya Mo paspabor-
Ke TaKOI'o ycTpoiicTBa Ha 6ase coBpe-
MEHHOH, YHMKa/IbHOH B CBOEM KJacce

52 MHKpocxeMe — (pa3oBOM perynarope

KI1182IIM1P (mpoussBopurens HITL]
«CHUT»).

3JTta MUKpOCXeMa IMpeiHa3HaueHa s
IJTABHOTO BKJIIOYE€HHA/BBIK/TIOYeH U1
JIaMII HaKa/IMBaHUS WIH JUisl peryau-
POBKHM ApPKOCTH MX CBeyeHHS. Makcu-
MaJbHas pabouas MorHocTs — 150 Br,
MaKCHUMaNbHOe pabouee Hallps>KeHne —
220 B. IMC MoxeT npUMeHATbCA IS
PEeryJIMPOBKM CKOPOCTH BpAILIECHUSN
3/7IeKTpOBUraTeIell (BEHTUNATOPHL,
6BITOBBIE DNIEKTPONBUIATE/IM U TIP.) U
ynpasieHHs 60Jiee MOLIHBIMH CHJIOBBI-
MH 37IeMeHTaMU (TUPUCTOPBI, CUMMC-
topnl). IMC BhINO/IHeHA B CTAHOAPT-
HoM xopniyce DIP (16) wnn Power DIP
(12+4), 4TO yIpOII@eT ee PAKTHYECKOe
UCTIONb3OBaHHUE.

TexHuveckne XapaKTepUCTHKH
YCTpOMCTBa

Hanpsxenue nutanug 80...270 B
MaxcuManbHbIA TOK

Harpysku 1,2 A
YacroTa cetn

MEPEMEHHOTO TOKA 40...70 T'1y
Pasmepnr nevaTHOM

M1aThl 38%32 MM

[TpuHIMIIMaNbHAs 3NEKTpUUECKas
cxema (pa3oBOro perynaropa npusene-
Ha Ha pHUC. 1, nepeyeHb 3IEMEHTOB — B
tabi. 1.

Ycrpoiicrso BhinionHeno Ha 6aze UMC
K1182ITIM1P (DA1), ono mo3Bosnsier Iry-
TEM TIOCTEIIEHHOIO yBe/lWueHHus pazo-
BOIO yI/Ia BK/IFOYE€HUS YBE/IMUUBAT TIO-
JlaBaeMoe Ha JlaMITy HanpspkeHue. [Tpu
3TOM CIMPa/b yCIleBaeT Pasorperbcs
710 MaKCUMa/IBbHOM TE€MIIEPATYPhbl K MO-
MEHTY TIO/Ia4M I1OJIHOTO HAIpSXKeHHS.
B pesynbrate CHUXKAETCS BEpOSTHOCTh
BBIXOJIa CIIMPA/IU JIaMIIbl U3 CTPOsi

Beisomet 3 u 6 UMC DAL npen-
Ha3HAYeHBbl s IOOKIIOYEHUs LIeNU
ynpasnenus (C3R3SWI1) ¢aszosbim

perynatopoM. Bpems miaBHOro BKIIO-
YeHMs JlaMMbl 3aBUCUT OT €MKOCTH
koHpeHcatopa C3, a BpeMs MJIaBHOTO
BBIK/IIOYEHUS] — OT COMPOTHUBJIEHUSA
pesuctopa R1. HomuHuanel atux ane-
MEHTOB T0/Ib30BaTeJlb MOXET BHIOpATh
camocTosTenbHo. C HOMUHaIaMU, TPU-
BeJICHHBIMU B TaOJL. 1, BpeMs BK/IKOYE-
HUSL M BBIKJIIOYEHHSI COCTABIsCT MPH-
MepHo 1 ¢.

CeteBoe Hampsi>KeHHe MUTAHUS TOJI-
KJIIOYaeTCst K KOHTakTaM X3, X4, jamiia
HaKa/IMBaHUsA — K KOHTakTaM X1, X2. B
kadecTse SW1 pekoMeHyeTcs UCIIONb-
30BaTb HACTEHHBIA KOMHATHBIA BBIKITIO-
vyaresnb (IpU 3TOM MOHTaX YCTPOMUCTBA
MOXXHO IIPOUBBECTH B €r0 pacllaeuHOM
KopoOKe).

Buumanue! opxmodenne ycrpoiicta
K CeTH MEPEeMEHHOrO TOKa HeOOXOIUMO

X

1
LAMP 1 pct oAt
Es ACt c-IB 1
ct
X2 T 16 sSwi
LAMP CNT1
L C3
AC IN);:I entz i
1
c2l: R
10f pc2 c+[8
X4 1
ACIN AC2

11

Puc. 1
Tabnuuya 1
MNo3uuus HaumeHoBaHue Kon.
Cc1LQ2 1 mMk®/16...50 B 2
c3 100 Mx®/16...50 B 1
DA1 K1182[IM1P 1
R1 4,7 kKOMm 1
- KneMMHbIl 3a>KMM ABOMHOM 3
ED-500
c I3
swi /-,
crfe—a
Puc.2
*
B Y ‘,
.y N
Y
\ .
Puc.3
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MPOM3BOJIMTE IPH 3aMKHYTOM BBIK/TIO-
yaresie SW1. B mporussoM cryyae UMC
perynsaTopa MoXXeT BBIMTH U3 CTPOSL.
PaccMoTpeHHOE yCTPOIICTBO MOXHO
NPUMEHATh He TONBKO B Lle/IfAX IUIaB-
HOTO BK/IIOYEHHA/BBIK/IOYEHUS JIaMII
HAKaIMBAHHA, HO U JUISI PEryTUPOBKH

2.6

SOFT LAMP START

B 3toM ke Tmono>xkeHuH HeoOXOonHnMo
TOJK/II0YAaTh YCTPOMCTBO K CETH, B
npotuBHoM ciydyae UMC perynatopa
MOYKET BBLIATH M3 CTPOSL.
KOHCTPYKTHBHO pery/isTop BBIIIOIHEH
Ha TIeYaTHOH TUtate M3 (PONBIHpOBaH-
HOTO CTeKNoTeKcronura. [1ns ynobcrsa

A

5

APKOCTH HX CBedeHMSs. [[is1 3TOTO ero TTONIK/IIOYEHH S TIMTAIONIEro HallpsHKEHUS,
HOMO/HAIOT MEePEeMEHHBIM Pe3HUCTOPOM JIAMITBI M BHEILIHETO BBIK/IIOYATess1 Ha
€O BCTPOEHHEBIM BBHIKJTIOYATe/IeM COIJIac- IUIaTe IPeyCMOTPEHBI IIOCaJOYHbIe MeC-
HO puc. 2, a anementsl C3, R1 He ycra- Ta M0JI KJIeMMHbIE BUHTOBbBIE 3a)XHMBI.
HaB/IMBalOT. COIPOTUB/ICHHE IIePeMEeH- O O BHewHMiT BUI yCTPONCTBA MTOKa3aH Ha
Horo pesuctopa Rl crnenyer BeiGpath oo pHc. 3, neyaTHas I1aTa — Ha puc. 4, pac-
paBHBIM 47 kOM. o5 e of¥3)|= ° 5 TIONIO>KEHHE 3/IEMEHTOB — Ha PHC. 5.
Banmanue! B [aHHOM KOHCTPYKITHMH o Jo| 1P\ &V|xed KoucTpykims npenycMaTpuBaeT ycra-
He06XOOHMO COBMECTUTD BBIK/IIOYUATE b TSI Yo\ HOBKY IUIaThl B KOPITYC H/TH pacHaeyHyo
SW1 u perynupoBouHslii pesuctop R1. o] [o\Res) KOpOOKYy HacTeHHOTO KOMHATHOIO BBI-
TIpu srom BBIK/IIOYATENb AO/DKEH 3a- Pe [T o NA* kmouaTensa. Jlnaga aToro mpemycMmoTpe-
MBIKATBCS TIOC/IE YCTAaHOBKH pesHCTOpa O O Hbl MOHT@XHBbI€ OTBEPCTHs IO KpasM

B I10/10)KEHH€ MHHHMMAaJIbHOTO COIpPO-
THBIEHHA. JTOMY TOJOXeHUIo Oynet
COOTBETCTBOBAaTh BBIK/IIOYEHUE JIAMIIDL.

Puc.5

wiarel &3 MM.
I'puropwuii l'anmyes,
ganichev@masterkit.ru

AZRPECA HEKOTOPbIX MATA3VHOB, B KOTOPbIX MOMKHO NPUOBPECTY MPOAYKLIUIO MACTEP KMT

POCCHA
Macksa

«MuTpaKon», e-mail: mtk@mitracon.ru, www.mitracon.ru

3-n Naenosckwii nep, . 14/18, ctp. 1. Ten: (095) 959-83-85, 237-10-95, 237-11-29.

®akc 959-96-32.

Mpoesa Ao c1. M. «CepnyxoBckas», «Maseneukas», panee 10 MUH. NELUKOM.
«4un v Qun», e-mail: sales@chipindustry.ru, http://www.chipindustry.ru

yn. beroas, . 2,
yn. Funsposckoro, 4. 39,
yn. 3emnaxowt Ban, a. 34,

yn. Kocmonaeta Bonkosa, f. 10 (rapanTuitHas macTepckas), Ten. 159-50-66.

Ten. eauHoON cnpaBoyHoi: po3H. 780-95-09, ont. 780-95-00, chake 671-31-45.
«MUTUHCKKIR» pasuopbitoK, mecTo C19. BeiBecka «Mactep Kut».
MNpoesp, 10 cr. M. «TyluuHckas», aBT.2 MNK MAPLUPYTHBIM TaKCK A0 paauopbiHKa. Bpems

pabotbl 10.00—17.00 (exenHeBHO, 683 BLIXOAHBIX).
«LJapuuibiHo», pagmopbiHOK, MecTo 126.

Mpoe3n [0 cT. MeTpo «LlapuumHo», fanee newkom 5 MuH. Bpems paboTer: 9.00—16.00

6€3 BbIXOAHbIX.
«Ha Moxaike», paavopbiHOK, nas. 14/22.

Mpoeap fi0 cT. M. «Kuesckas» unu «MonopexHnas», panee GecnnarHbiM 3KCRPECCOM A0
maraauHa «Tpu kuta». Bpems pabotel: 9.00—18.00. BuixofiHOM AieHb: NOHEAENBHUK.

«[TocbinTopr», Haﬁopbl N0 NOYTE HANDXEHHBIM NNATEXXOM,

e-mail: post@solon.ru, http://www.solon.ru
111401, r. Mocksa, a/s 1. Ten. (095) 304-72-31.

C.-Mlerepbypr. «Mera-3nekTpoHuka», e-mail: info@megachip.ru,.
WWW.iCShOp.fu — MarasuH 3NeKTPOHHbIX KOMNOHEHTOB on-line

yn. bonbluas Mywkapckas, p. 41. Ten: (812) 327-32-71,

takc: (812) 325-44-09
bapuayn. «Motok», e-mail: escor_radio@mail.ru

yn. Tutoea, n. 18, 2-oit atax. Ten. (3852) 33-48-96, 36-09-61

BnapumBocToK. «3nekTpomapkeT», e-mail: elekiro@eastnet febras.ru, www.elektro.febras.ru
Naptuzaxckui npocneT, a. 20, k. 314. Ten: (4232) 40-60-03,

thakc: 26-17-27

Bonrarpap. «ChipSet», e-mail: chipset@interdacom.ru

yn. Netporpazckas, A. 3. Ten: (8442) 43-13-30

Exarepunbypr. «Merarpon», e-mail: 3271@mail.ur.ru

yn. Maneiweea, a. 90. Ten: (3432) 56-48-36

Mypmanck. «Pagvokny6», e-mail: relub137@aspol.ru

yn. Nananma, p. 5. Ten: (8152) 45-62-91

HabepexHbie Yenubt. <Paguonaska», «PaanoTexHuka», «3nexTpoHnka» CeTb MarasuHos,
e-mail: nafikof@radel kazan.ru

Ten. eavron cnpasoyHoi: (8552) 42-75-04, 42-02-95

HosokysHeyk. «[lensta», e-mail: vic@nvkz kuzbass.net, hitp://www.delta-n.ru

yn. Boposckoro, 4. 13. Ten: (3843) 74-59-49

Hosocubupek. «PagvortexHuka», e-mail: wolna@online.sinor.ru

yn. flenuna, p. 48. Ten/hakc: (3832) 54-10-23

Hosocubupek. «Paguopetanu», e-mail: wolna@online.sinor.ru

yn. Teopieanyeckas, 4. 17. Ten/taxc: (3832) 54-10-23

Hopunsex. «Pagnomarasun», e-mail: alex.minus@norcom.ru

yn. Mupa, a. 1. Ten/chakc: (3919) 48-12-04

Crasponone. «PaguoToBapst», e-mail: stavtvt@mail.ry

yn. [osatopues, . 42. Ten: (8652) 35-68-24

Crasponons. «Tenesanyactu», e-mail: koketka@koketka.stavropol.net
nep. YepHaxosckoro, A. 3. Ten: (8652) 24-13-12, dhakc (8652) 24-23-15
TonearTi. «Paguopetanu», e-mail: alexasal@infopac.ru

yn. PesonioyronHas, a. 52. Ten: (8482) 37-49-18

TonbaTTH. «3NeKTPOHHLIE KOMNOHEHTI», e-mail: impulse@infopac.ru
yn. [i3epxutckoro, p. 70. Ten: (8482) 32-91-19

Tyna. «<Paguomapker», e-mail: radiom@tula.net

KpacHoapmeiickuit npocnexT, 4. 7, odmc 1.12. Ten. (0872) 20-01-93
Tromenb. «Cawa», e-mail: vissa@sibtel.ru

yn. Tynsckas, 4. 11. Ten/thakc: (3452) 32-20-04

Yipa. «3nekTpoHuka», e-mail: bes@diaspro.com

np. OxTabps, A. 108. Ten: (3472) 33-10-29, 33-11-39

Xab6aposck. «TB Cepsuc>, e-mail: tvservice@pop.redcom.ru

yn. Wepowosa, a. 75, o. 13. Ten: (4212) 30-43-89

BENIAPYCb

Munexk, npoaaxa nop 3akas, cpok o 5 axeit. Ten. (375-17) 288-13-13, 282-03-37, M06.
8-029-682-03-37.

Bpecr. 000 «Jle6epp»

yn. Forons, A. 82. Ten. 26-31-06.

Fomens. «DAEWOO».

yn. WHTepHaumonaneHas, 4. 10, Ten. 8-(029)-651-39-17.

Mo3abipb. VI «Fana».

yn. 1. Konaca, p. 21. Ten. 8-(023-51)-2-64-74.

YKPAUHA

Kues. «VHuymarusa», e-mail: mgkic@gu kiev.ua. Ten.: (044) 234-02-50, 235-21-58, pakc:
(044) 235-04-91, yn. fipocnaeos Ban, 28, noMeLLeHue cepsucHOro LeHTpa «SAMSUNGS;
puiHoK «Paguoniobutens» (yn. YiIuuHckoro, 4), Toproeele MecTa Ne 43, 44.

«Wmpag», e-mail: masterkit@tex kiev.ua

yn. flertapesckas, fi. 62, 5-# 3tax, ocmc 67. Ten/bakc: (044) 495-21-09, 495-21-10,
pbtHok «Pagunoniobutens» (yn. Yimtckoro, 4), Toprosote mecta Ne 45, 46, 47.

«HukC», e-mail: chip@nics kiev.ua , http://www.nics.kiev.ua

yn.@nopesumy, 1/11, 1 atax, 24. Ten: (044) 516-47-71, 290-46-51,

pbiHok «Paguoniobutens» (yn. Ywmtckoro, 4), Toprosuie Mecta Ne 108, 109.
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npa KTVKa

KoHTponb cucrembol
oxnakjeHnsa Komnbilorepa

lMompebnsemas cospemeHHbIMU NepCoOHAIbHBIMU KOMNbIOMEPAaMu Mouy-
HOCMb HEYKPOMUMO pacmem, a pazmepel KOpnycoe cucmemHuoix 6710K08
He cmaHoeamcsa 6osbwe. Bce s3mo mpebyem obs3amensHol ycmaHosKu
0onosHUMesbHbIX 8€HMUJIAMOPOB, 06eCNeYUBaWUX HENPEPLIBHYIO
nodady 8 Kopnyc Xo/100Ho20 8030yxa, Ymo obsiezyaem memnepamypHeil
pexum pabomsi 8cex KOMNOHEHMOo8 CUCMemMHo20 6710Ka. Y4umel8as, ymo
ypO8eHb WyMa, c030a8aembili HECKO/IbKUMU pabomarowumu 8eHmuris-
mopamu, moxem 6bimb 00CMAMOYHO BbICOKUM, d HG MamMepuHckoU nia-
me Yucsio pa3semMos, NPeOHA3HAa4YeHHbIX 0/18 NOOK/TIIOYEeHUS 8eHMUIAMO-
P08 C BO3MOXHOCMbIO KOHMPOJIA 4GCMOMbI BPAUEHUS, — HedoCmamoy-
HbIM, OCMAHOBKA 0OHO20 U3 8eHMUIAMOpP08 MoXem O/IUMeIbHOe 8peMs
0Cmasameca He3ame4eHHoOU, Ymo npusedem K JIOKAJIbHbIM nepezpesam
U3-3a CHUXKeHUs 3¢hchekmusHOCMU cuCmMeMbl OXNiax0eHus. HecnoxHas
KOHCMPpyKYus, onucaHue komopol npugodumcs 8 3moti cmamee, npeo-
HA3Ha4eHa 018 KOHMpPosas pabomocnocobHOCMU yCMAHOB/IEHHbIX 8 CUC-
memHoM 6710Ke 8CNOMO2amesibHbIX 8eHMUJIAMOPO8.

PHHLHIWAIBHAS CXeMa YCTPOHC-

TBa NpHBeNeHa Ha puc. 1. B as-

TOPCKOM BapHaHTEe KOHTPOJIUPY-
€TCs1 HCITPABHOE COCTOSTHHE TPEX BEHTU-
naropos — M1, M2, onuH 13 KOTOPBIX
HarHeTaeT XOJIOAHBINH BO3MyX B KOPIYC,
a Ipyroii OTKa4yMBaeT TENbIi, U M3,
YCTaHOBJICHHOTO B 6JI0Ke MUTanus. [1pu
OCTaHOBKeE JIFOOOTO U3 ITUX TPEX BEHTH-
JIATOPOB PA3laeTCsA 3BYKOBOM CUTHAI H
Yepes 6 C MPOMCXOUT aBTOMaTHYECKOE
BBIK/IIOUYEHHE KOMITBIOTEpPA.

[lepern TeM, Kak 3TO yCTPOICTBO GBLIO
CMOHTHPOBAHO, THXOXO[HBINH BEHTH-
JIITOP, YCTAaHOBJIEHHBIH B 67I0Ke NMHTa-
HHS, 6BUI 3aMeHEH Ha IBYXCKOPOCTHOM
«Thermaltake A1214». TOT BeHTHIA-
Top muamerpoM 80 MM HMMeeT BCTpoO-
€HHBIIl JaTYHK YacTOTHI BpPallleHUsT U
JaTYHUK TEMIIEPATYPHl OKPYXKAIOILEero
Bo3nyxa. [Ipu TeMrniepartype Bo3ayxa no
30...35 °C ero xpbUIbYaTKa BPAIAETCA
¢ yactotoit okoo 2900 06/muH, 6onee
35...40 °C — c yactoToit 5000 06/MuH.
JlBa Takmx >ke BeHTH/IITOpa OBUIH yCTa-
HOBJIEHBI Ha KOPIIYC M ellle OJIHUM 3a-
MeHeH BEeHTWIATOp mnpoueccopa AMD
Athlon XP 2400. KouTtpons pa6oTocno-
COGHOCTH 3TOTO BEHTHJIATOPa OOBIYHO
MONIeP>KUBAETCA CPEACTBAMHU JUATHOC-
TUKH BIOS, rme MOXHO 3aaTh peakiMio
KOMIIbIOTEpPa Ha BBIXOJl U3 CTPOSI BEH-
TUJIATOPA, OXIAXKIAIOIIETO TEMIOOTBON
Iporeccopa.

Korpa BCc€ TpM KOHTpPOMHpPYyeMBIX
ONHUCBHIBAEMBIM YCTPOMCTBOM BEHTH-
JATOpa (PyHKIIMOHUPYIOT HOPMAIBHO,
Ha BXofax Tpex Tpurrepos llIMutra,
coOpaHHBIX Ha JIEMEHTaX MHUKPOCXEM
DD1, DD3 6ynet BbICOKHIT ypPOBEHB, CO-
OTBETCTBEHHO, Ha BCEX BXOJIaX 9J/IEMEHTA

54 3 U-HE DD2.1 toxe Oyner BBICOKMIA JIO-

ITMYeCKHI1 YPOBEHD, @ HA €I0 BBIXOJle —
Huskuit. Ceetoguon HL1 He cBeTnTCS,
3BYKOBOII I'eHepaTop, COOpaHHBII Ha
DD3.3, DD3.4, e paboTaer, KOHTAKTHI
pene K1 pasoMxHyTHL

ITpu ocTaHOBKE M/TH 3aMEIJIEHHUH CKO-
pOCTH BpaliieHHA TOOOr0 U3 TPEX BEH-
TWISTOPOB, Hanpumep, M1, Ha 3aTBOp
niosieBoro tpansucropa VI'1 nepecraior
IOCTYIIATh [IPSIMOYTOJIbHBIE MMITYJ/IBCHL
Konpencatop C4 paspspxaeTcs, TPUITEP
Ha DD1.1, DD1.2 nepexmo4aercsa B 1po-
THBOIIOJIOXKHOE COCTOSIHHUE, Ha Bxofie 1
DD2.1 HanpsixeHHe U3MEHAETCA C BbI-
COKOT'O JIOTM4E€CKOrO yPOBHS Ha HU3KM,
Ha BBIXOfIe 110s1B/isieTcA sior. 1. Cpasy ke
3axuraercsa cseronuop, HL1, Bxmouva-
€TCSl HeINpPEepPbIBHBIA 3BYKOBOI CHIHAaI,
OC/ie HeOOIBLLON 33/IEPYKKU Ha BBIXOJIE
DD2.2 nossasiercsa nor. 0, TpaH3UCTOp
VTS5 otkpeiBaercs, KOHTakTH pere K1
3aMBIKAIOTCS.

KOHTakTH 9TOTO perne MOMKIIOYaroT-
Cs1 MapajUie/IbHO KOHTAKTaM KHOITKH
BKJIIOUEHHS /BBIK/IIOYEHHUS KOMIIBIOTE-
pa. UTo6bI MpH HaXXaTHH 9TOH KHOTIKH
CHCTeMa KOPPEKTHO 3aBepIIM/Ia CBOIO
paboty, pekoMeHiyeTcsi BbIOpath «[le-
pexon B crsaumi pexum» (ITyck —
Hacrpoiika — Ilanens ynpasnenus —
YnpasneHue aneKTponMTanueM — Jlo-
MO/IHUTENBHO — [Ipy HaXkaTHH KHOII-
KM BKJIIOYEHMS IHUTaHUA KOMIIBIOTEPA
— Ilepexon B cnsmmit pexxum). Ilpu
atoMm cofiepxumoe O3V 3ammcpiBaeTcs B
¢aiin Ha >KeCTKOM JIMCKe, YTO IOC/Ie yc-
TpaHeHMs TEXHUYECKHX Herlo/IaJioK 1103-
BOJIMT MPOAOIDKUTH paboTy be3 noTepu
[aHHBIX C MecTa ee 3aBeplueHus. Ecmm
BBl OOBIYHO HE OT/IyyaeTechb Haf0JIro
oT paboTalollero KOMIbIOTEPa, TOrIa
MOXHO BbIOpaTh «CHIPOCUTH O HYX-

HOM JeiicTBUM». Ec/iM npu ocTaHOBKe
OITHOTO M3 BEHTHW/IATOPOB HEOOXOIUMO
MMHUTHPOBATh KPaTKOBPEMEHHOE, 4 He
HeNpepBIBHOE Ha)XKaTHe KHOMKHU BKJIIO-
YeHHs, TO YCTPOMCTBO MOXXHO HEMHO-
ro nopaboTare, HapHUMep, MOCTPOUB
1 depeHINPYOINYIO 1[ENOYKY Ha
OCTaBIIEMCsI CBOOOITHOM JIOTMYECKOM
aneMeHTe DD2.3.

IIpu BK/IIOYEHHH KOMITIBIOTEPA B CBSI-
3H C T€M, YTO BEHTHIATOPbI HAXOIVUTUCH
B OCTAQHOBJIEHHOM COCTOSIHHM M KOH-
neHcatopbl C4—C6 ObUIH paspsiXKeHHl,
pasfaeTcs KpaTKOBPEMEHHBIN 3BYKOBO#H
curHan. Ecmu rakoit addext Hexxenare-
JieH, TO cMrHaJ1 Ha Beisoz 8 DD3.3 cie-
IIyeT I0JaBaTh Yepe3 HHTETPHPYIOLIYO
LIETIOUKY.

Bpems 3anmep)Xku BKJIOYEHHS IH-
TaHus o6Motku perie K1 3aBucuT ot
napameTpoB nenu R20C8. Ecnu Bam
Heob6x0mMMO 6oJibliiee BpeMs 3aepK-
KH, CONpOTHUB/IeHHE pe3ucrtopa R20 u
eMKOCTb KOHnieHcatopa C8 Hy»XKHO yBe-
JIMYUTBb, KPOME TOTO, YTOOH CHU3HTH
B/IMSAHHE TOKOB yTEYKH, KOHICHCATOP
C8 nyuwie B3saTh Ha pabodee Hamps-
)xenue 35...63 B. Hacrory 3ByKoBOrO
CHUTHAJIA MOJXHO MOJKOPPEKTHPOBATH
nog6opoM pesucropa R22.

B KOHCTpYKLIMHM MOXXHO HCII0/Ib30BATb
yoOble ManorabapuTHBIE PE3UCTOPDL,
okcuaHble KoHneHcatopnt C1—C4 —
uMnioptHele aHanoru K50-35; wenonsip-
uple — K10-17, KM-5, KM-6, K73-24.
Huopbt 1N4148 3amMeHAIOTCH OTedec-
TBeHHbIMM M3 cepuit KJ1503, KI510,
K512, KI1521. Ceetoguon HL1 mox-
HO MCHOJIb30BaTh /10001 aHAJIOTHYHBII
BUIMMOTO LiBeTa cBedeHus. Ecm Het
>KeJIaHUsI W/IM BO3MOXXHOCTH U3MEHUTH
OU3alH JIMLIEBOH IaHE/IM CUCTEMHOTO
6J10Ka, TO BMECTO OJTHOTO M3 y>Ke HMe-
IOILMXCA CBETONHMOMIOB MOXHO YCTaHO-
BHTH TPEXBBIBOIHONM JIBYKPUCTa/IbHBIN,
Hanpumep, LS9EGW, L59SRCGW/CC.
I1pu atom Takas mopaboTka BO3MOXKHA
JIMIIb B TOM CJTyyae, KOT/Ia BBIBOJ] KaTo-
J1a TIPEXKHEro CBETOIMO/IA OBUT TIOKITIO-
YeH K o611eMy posofy. MajoMolHble
N-KaHaJIbHBIE HOJIEBHIE TPAH3UCTOPBI
MOXXHO 3aMEHMThH Ha JI00bIe M3 Cepui
KIT501, KIT1505, ZVN2120, ZN2120,
K1014KT1; SS8050 3ameHstoTCA Ha
mobsle u3 cepuit 2SC2331, 2SD1616,
KT645, KT6114, KT698; SS8550 —
2SA709, 2SB564, KT6115, KT686. Mux-
pocxemsl DD1, DD3 MOXXHO 3aMeHHTb
Ha KP1561JIA7, CD4011A; DD2 —
KP1561J1A9, CD4023A, CD4023B. Jlu-
HaMuueckas rojoBka BAl — jiobas
masiorabapuTHasi ¢ COINPOTHBJIEHHEM
Karyiku 25...50 OM win tenepOHHBIII
kancionb. Pene K1 — siro6oe nouxopsi-
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1ee, Hanpumep, repkonosoe PIC44
nacnopt PC4.569.252.

Co6paHHOe YCTPOMCTBO Iiepes ycTa-
HOBKOJ B KOMIIBIOTEP CJIeyeT MpoBe-
PHUTb Ha MCHIBITATeIBHOM cTeHfe. [pe-
XKfie, 4eM OpaThCs 3a MpeIOKeHHbIE B
9TOM cTaThe NOPabOTKH, HY>KHO OBITh
YBCPCHHI)IM HE TOJIBKO B CBOMX 3HAHMU-
X U HABBIKAX, HO U YE€TKO IpencraB-
JIATh, K KAaKHUM IIOCNIECNCTBHAM MOTYT
IIPUBECTH HeyMesible WIH HeOGpe>KHbIe
manuny/sinun. [Ipu Bcex cxeMOTeXHH-
YECKHX paﬁoTax BCsl CUCTEMA JIOKa/IbHOM
KOMIIBIOTEPHO¥ CTAHLIMHU [I0JDKHA OBITH
IOJIHOCTBIO 06eCTOYeHa.

Amnppeii byros,
butov@friends.ll.pp.ru

NUTEPATYPA:

1. A. I'aznarnos. HcmouHuky numanust
ATX Onst nepconanvHuvlx KOMHBIOMEPOS.
Ipunyun pabomwr u pexomenoayuu no
pemonmy. — Pemonm & cepsuc anex-
mpounoti mextuxkuy, 2002, Ne 11 (50)
¢. 32—39.

2. A. Muxnses. Temnepamyphbiii pexcum
CUCMemHo20 610KA NEPCOHANIHOZO KOMMNbIO-
mepa. — Pemonm & cepsuc anexmporHoil
mexHuky, 2002, Ne 12 (51), c. 34—40.

Yeaxxaemvie yumamenu xypHana «CxemomexHuka»!

W3parensckuin oM «CKUMEH» BbINyCTUN nep-
Bble TpY TOMa KHUrn AnekcaHgpa OpyHse «Muk-
poKoHTponnepbi? 310 XKe npocrol». [laHHoe
n3flaHue, B NEPBYI0 ouepeab, OPUEHTUPOBAHO
Ha TeX, KTO TONbKO HAUMHAET 3HAKOMCTBO C MUK-
POKOHTPOMNEPHON TEXHUKOW, TEX, KOMY elie
npeacrouT cTate notpebutenem uvnos, KNTos,
NPOrpaMmMaTopoB U UHBIX CPEACTB NOAAEPKKM
paspaboTku. [inAa HUX — NepBbIi TOM, B KOTO-
POM nocnegoBaTenbHO U AOCTYNHO ANA Hauu-
HaloLWKX paccka3aHo O BHYTPEHHEM yCTpOWUCTBe
MUKPOKOHTPONNEPa, NPUHLMNMANbHbIX CXEMax
CONPAXEHUA €ro C BHELHUMU MUKPOCXEMaMHU,
AL, LIAT, ¢ ycTpoWcTBamMu MHAVKaL UKW U KHOM-
Kamu ynpaeneHusn, 0 CUCTEME KOMaH U O TEXHU-
Ke NporpaMMrpoBaHuA Ha accembnepe.

Bo BTOpOM TOoMe npuBoAUTCA Gonblioe Konu-
4ecTBO 0630pHON UHPOPMaLMK NO aBCONIOTHOMY
60NbLWMHCTBY X5 1-COBMECTUMBIX MUKPOKOHTROI-
NepoB, 0 MOAEPHU3aLUX CUCTEM Ha UX OCHOBE, O
TOM, KaK CBA3aTb MUKPOKOHTPONNEPHbIe CUCTe-
Mbl pyr C APYFOM U C KOMIMbIOTEPOM, O TEXHUKE

[na Toro, 4yro6bl NnoagnMucaTbca
yepes pepakuuio, Heobxoaumo:

+ NEepeBECTU YKA3aHHYI0 CyMMY
Ha Hall pacyeTHbIN CYeT yepes
Céepbark Poccuu;

WM NMO3BOHUTD HaM o TenedoHy
(095) 777-1215 anA BbiICTaBNEHUA
cyera;

 KOMWIO NATEXHOTO NOPYYEHUA
C BaLUMM NOYTOBLIM afjpeECOM UK
KBUTaHLUMIO BbICnaTb no dakcy

VCNONb30BaHVA NPOrPaMMHBIX CUMYNATOPOB U
BHYTPUCXEMHDBIX IMYNIATOPOB, a TaKXKe O HeKO-
TOPbIX NPAKTUYECKUX acNeKTax UCMonb3oBaHuA
HOBEULIMX MUKPOKOHTRONNepoB cemencTs AduC,
Cygnal v gp. [lononHutenbHo NpueegeHa nop-
pobHaa HGOPMaLKA O TAaKUX CIIOXKHBIX 4S1A NPO-
FPaMMUCTa KOHTPONNEPHO-OPUEHTUPOBAHHbIX
MUKpOCXeMaX, Kak curma-gensta AL cemencrea
AD77xx ot Analog Devices.

TpeTuit Tom NocBAILEH apudMeTUUECKIM One-
paLuAM CO 3HAKOBbIMK 1 6e33HaKOBLIMU Lienbl-
MU yucnamu anvHon ot 2 go 32 6anT, a Takke
HEKOTOPbIM MPOCTLIM NPYeMam oNTUMU3aL UK
nporpamm no GbICTPOJENCTBUIO.

YeTBepThit TOM (€ro BuiNnyCk TONLKO Hameua-
eTca) noceAleH paboTe ¢ NnaBalowen 3anATon,
cneLvanbHbiM GbICTPLIM ANFOPUTMaM pacueTa 1
obWwuUM MeToflaM annPOKCUMALIMKM C 3aaHHON
TOUHOCTbIO AOOBIX Pa3yMHbIX GYHKLMOHANbHBIX
3aBMCUMOCTEN, YTO No3BonAeT BecTu ObicTpble
pacyeTbli faxe Ha MUKPOKOHTPONRepax ¢ npo-
V3BOAUTENbHOCTLIO B eAuHuLbl MIPS.

(095) 777-1215, no 3neKTPOHHOM NoY-
Te podpiska@dian.ru vnun

no rnourtoBomy agpecy: 127015,

r. MockBa, yn. byTbipckan, a. 41/47,
000 «M[] Cknumen».

Bbl moxeTe Npuobpect KHUry U nog-
NUcaTbCA Ha XKypHan «CXeMOTexXHUKa»
HEMocpeacTBEHHO B pefakLum Nno agpecy:
r. MockBa, yn. byTeipckas, fi. 41/47 (metpo
CagenoBckas) U Ha CNeLuanM3npoBaHHbIX
BbICTaBKax.

OTaentHO OTMETUM, UTO NMPUBEEHHbIe B
KHUre npakTuyeckue NpuMepsl UCMOABL3YIOT,
NOMUMO MUKPOKOHTponnepos, 6onbloe uuc-
NO aHanoroBbiX U LUPPOBLIX MUKPOCXEM Ta-
KWUX U3BECTHbIX nNpou3sBoauTenen, kak Analog
Devices (AD77xx, AD7894, AD855x, REF19x n
pag opyrux), Maxim (MAX202/232, MAX680,
MAX619, MAX187/189/1241,1243 1 um nopob-
Hble), Burr-Brown (ADS7816 v umM nogobHule,
DDC112wuT. g.).

Y Bac ecTb BO3MOXHOCTb MOANUCATLCA Ha
KHUTY A. OpyH3e «MukpokoHTponnepsi? 310 xe
npocToh. CTOMMOCTb NEPBLIX TREX TOMOB KHUMM,
BK/OYan focrasky no Poccuw, cocrasnaer 277
py6. 20 kon. (8 T. u. HAC). [loctaBka kHUI ocy-
WEeCTBNAGTCA yepes NOUTOBbIE OTAENEHUA.

Bbl MOXeTe NOANUCATHCA Ha KaXKAbIA TOM
KHuru A. Opynse «MukpokoHTponnepbi? 31o
»e npocro!» orgenbHo. B aTtom cnyyae ctom-
MOCTb oiHOro ToMa, Bknovaa HAC n pocrae-
Ky, COCTaBUT 99 py6neit. Cxema onnarbi 1a xe,
UYTO W 32 BECb KOMMNNEKT KHUrn.

HALLUU PEKBU3UTDI:

000 [l CKUMEH»

WHH: 7731195492 KM 773101001
P/c 40702810200000005646

8 OAQO Kb «HauuoHanbHbI
KOCMUUeckuit 6aHK» B r. Mockea
K/c 30101810900000000278

bUK 044579278

OKOHX 84500, OKINO 52744508
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Kypnan «CXEMOTEXHHKA» www.dian.ru
Yepes katanor ArentcTea «Pocrieyats» (kpacHbrit) — uHaekc 80724 (ns P®), 82177 (crpan Bantum u CHI).
Yepes O6benuHeHHHI KaTanor «I1pecca Poccuu» (3enenstit) — unpexc 41733.
Kurtenu YkpauHb! MOTYT MOANHCAThCA Yepes Katanor areHTcra KSS (044-212-0050, 464-0220) — unapexc 10540.
Kypuan «<KOMIIOHEHTHI u TEXHOJIOTUW» www.compitech.ru
Yepes kxatanor ArentcTBa «Pocrevats» (KpacHblit) — HHIEKC 80743.
Yepes O6benunennsit katanor «[Ipecca Poccun» (3enensiit) — unpuekc 41734.

JKurenu YxpauHb1 MOTYT IODNHCAaTBCs Yepes KaTanor areHTcrBa KSS (044-212-0050, 464-0220) — uHpexc 10358.

OdopmMuTs MOAIHCKY € IOCAENYIOLIEl FOCTaBKOM MOXHO Takoke B m06oit crpate Yepes ¢pupmy MK-Periodica. TToppo6GHyo ungopma-
1uio Bui Moxxete y3Hath 1o Tenedpory B Mockse (7+095) 2819345, 2815715, 2813322, e-mail: info@periodicals.su

YcnoBus NOANMCKY Yepe3 penaKiuio:

Komrmnexr >xypHana «CxeMoTexHuka» Ne 1—12 Kommnekt xypHana «Komnonents u Texnonorumu»

3a 2004 r. (cTOMMOCTD [JOCTaBKM BKIIOYeHa) — 504 p. Ne 1—9 3a 2004 r. (cTOMMOCTH IOCTaBKH BKIIOYeHa) — 900 py6.
Komnnexr xypHana «CxeMoTexHuKa» Ne 1—12 Kommnekt xypHana «KommnoneHnTs u TexHonorum» Ne 1—4, 6—9
3a 2003 r. (CTOMMOCTD JOCTaBKM BK/IIOYeHa) — 475 p. 20 xom. | 3a 2003 r. (CTOMMOCTb ZOCTaBKM BK/IIOYeHa) —872 py6.
KomrrexT sxypHana «CxeMoTexnuka» Ne 4—7, 10—12 KomrmnexT xypHana «KomnoHenTs! u Texnonorumn» Ne 2, 3, 6—9
3a 2002 r. (CTOMMOCTb JOCTaBKM BKmodena) — 231 py6. 3a 2002 r. (CTOMMOCTb NOCTaBKH BK/IIOYeHa) — 275 py6.
Kommnexr sxypnana «Cxemotexuuka» Ne 3, 5, 6, 10—12 Brb1 MoXxeTe BbINMCcaTh OT/IENIbHBIE HOMEPa XXypHala «KoMIioHeH-
3a 2001 r. (CTOMMOCTDb JIOCTaBKY BKJIIOYeHA) — 165 py6. Th M Texnonorum» 3a 2000—2003 r. (CTOMMOCTD IOCTaBKH BK/IIO-
Bei Mo>KeTe BHITMCATh OT/IE/IbHBIE HOMepa XypHana «CxeMo- yeHa) — 55 py6.

TexHuka» 3a 2001—2003 r. (CTOMMOCTB JOCTABKM BKIIIOYE- O HaM4YMM HOMEPOB Y3HaBaiTe B PeaKIUH

Ha) — 39 py6. 60 xom. o ten. (095) 777-1215

O HajWYHM HOMEPOB y3HaBalTe B pelaKLUH '

1o ten. (095) 777-1215

@ nepeyMCIHTe [EHBIYM HAa Halll pacyeTHbIH cueT yepe3 COepOaHK 10 KBUTaHLMY, JTHO0 Yepes MOYTOBOE OT/E/ICHUE TIOYTOBBIM Iiepe-
BOZIOM;

@ OTIpaBbTe KBUTAHIHUIO 06 OIUiaTe (MM KOIMIO) ¥ CBOI TOYHBIH IOYTOBBIN ajpec (HHeKC 0053aTeNbHO) B PENAKIHIO IT0 ITOYTOBOMY
agpecy: 127015, Mocksa, yi. Byrsipckas, 1. 41/47, OO0 «HU]l Cxkumen», OTHeN MOMIHUCKH WM 10 dakcy (095) 777-1215, e-mail:
podpiska@dian.ru.

® BBl MOXKeTe TakKyKe IOMIMHCAaThCA Ha JXYPHal HENMOCPeNCTBEHHO B PefJaKLMM IO anpecy: r. Mocksa, yn. Byreipckas, n.41/47
(Metpo «Capenosckas», BO Bope 1. 17, BXOJ € TOpIia 3[aHMs) M Ha CTIELIHAUTM3UPOBaHHBIX BHICTABKAX.

HAHIW PEKBHU3UTHI:
000 «MJI CKHMEH» UHH 7731195492 KIIIT 773101001
P/c 40702810200000005646 B OAO Kb «HaironanibHbIi KOCMHYeCKHH 6aHK» r. MockBa
K/c 30101810900000000278 BHUK 044579278 OKOHX 84500, OKIIO 52744508 {

Buumanmue! K cBeleHHIO IONNICIHKOB: OTAE/ MOAIMCKH HE HeCeT OTBETCTBEHHOCTH, €C/TH NOANHCKa 0pOpMIIEHa Yepe3 pyrue pUPMBL.
B ciydae oTMeHBI 3aKa3YMKOM IPOU3BE/ICHHOM MONIMMCKY JICHBTY 3a IOANHUCKY He BO3BPaLIalOTCA.

Hudopmanus o noanm1cImke:
Haspanue opranusanuy .1.0.

HWHH - KII1 (U opranusanwin)
ToutoBslit anpec, HHAEKC

Tenedon/Paxc E-mail

Topmucka Ha XypHax Ne 3a 200___ropn
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