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mOMI'IOHeHTbI

Munkpocxema UC3843

B MMNYJIbCHOM

crabunusarope

oTpUVLaTeNIbHOIO

HanpaXeHnA

lMpednazaemca umnynbCHbIU NOHUXarWUl cmabunusamop ompuya-
meJsibHO20 HanpsXeHua Ha Mukpocxeme UC3843.

xema cTabuimsaropa NpuBeleHa
Ha pHC. 1, er0 mapameTphI nepe-
YHCTIEHbl HYXKeE:

® BEIXOJIHOE HalpsKeHHe

(perymipyemoe) 24...27 B
e BXOofHOE HanpspDKeHue  30...50 B
e pabodas yacToTa 48 xI'n

® MaKCHMMa/IbHbI} BBIXOIHOM

TOK 0,4 A
® TOK CpabaThIBaHMs 3allMTHI,

He MeHee 0,45 A
o k02 duIUEHT ToE3HOTO

IeMICTBUA Ha MAaKCUMaJIbHOM

TOKe, HE MeHee 85 %
® ny}lbcauun BBIXOTHOTO

HanpsbkeHus, He 6osnee 50 mB

Muxkpocxema UC3843 (oredec-
TBeHHble aHanoru KP1033EY12,
KP1033EY15B) — sto IlTMM-koHTpON-
Jiep, NpeHA3HAYeHHbIH I YIIpaBIeHHA
n-kaHanbHeIM MOTI-Tpansucropom.
OCHOBHOe NpUMeHeHHE MHKPOCXe-
MBI — ceTeBble OOPaTHOXOIOBbIE UC-
TOYHMKH NUTaHUSA, OIHAKO Ha ee Hase
MOXHO TOCTPOUTH M ITOHMXAIOUUI
cTabuamusaTop.

ITuranue Ha Mukpocxemy DA1 nopa-
€TCs yepe3 MPOCTEHIIMIT CTa6UM3aTOP
C BHIXO[THBIM HamnpshKeHneM okoso 15 B,
cobpannslit Ha anementax Rl, VDI,
VT2, R4, C5, C6. Pesucrop R4 cryxur

IUIsL CHIDKEHHA MOILHOCTH, paccerBae-
Mo¥ TpaHsHucTopoM VT2. B ormrdne ot
ycTpoiicTsa [1] ynpaBnenye KIi04eBbIM
TpaHsuctopom VT4 B crabunusarope
obecriednBaeTcss COOCTBEHHBIM BBIXOJI-
HBIM KaCKaJIlOM MMKpPOCxeMH 6e3 Jio-
MO/IHHMTELHOTO ApaiiBepa. Pesucrop R9
OTrpaHHYMBaeT BBIXOHOHM TOK MHKPO-
CXEMBI JI/IA IOBLIHIEHUS YCTONYMBOCTH.
YacToTa nepeKIoYeHHs YCTaHaB/IHBa-
etcs anementaMu C2, R3 u BriGpana
IIOCTaTOYHO HM3KOJ — OKoj0 48 I,
370 Mo3BOJIAET NPH NPHEMIIEMEIX Ta-
6apuTax mpoccens HOOUTHCS HEIUIOXO-
ro KITJI. OnHOBpeMeHHO TIPH HH3KOH
JacToTe 06/1er4aeTcsl BLITIO/IHEHHE Tpe-
60BaHHIT I/IEKTPOMArHUTHOH COBMeC-
THUMOCTH, TIOCKOJ/IbKY 4aCTOTa TepeK/Io-
YeHUA U €e TPeTbsl TAPMOHHKA JieXKaT
BHE NpeJIeIoB IHAaIa3soHa, B KOTOPOM
KOHTPOJIUPYIOTCA NMoMexu. BHyTpen-
HMI1 YCWIHTEIb OLIMOKH MHKPOCXEMBI
UC3843 ne ucnonesyerca. O6paTnas
CBSI3b 10 HampsXKeHHIO OpraHU30Ba-
Ha ¢ MPUMeHeHHeM MHKpocxeMbl DA2
KP142EH19A. Pesuctop R11 orpanu-
4YuBaeT TOK depes DA2 B mepexojHBIX
pexxumax. Konpencarop C8 u pesucrop
R11 06pasyioT 1ens KOPpeKLUH JUIs
ycToityuBoii paboTe crabunmsaTopa.
BrixopHoe HanpsbkeHue cTabuimmsaro-

TR W .

pa pesucropom R15 nopcrpausaercs B
npepenax 24...27 B. Konpencatop C9
CILYXKHUT U151 KOPPEKLMH Tlepe/laTOYHOI
XapaKTepHUCTUKH U SBJISIETCS BaXKHBIM
37IeMEHTOM obecriedeHusl YCTOMIMBOC-
tH. McTodHuk Toka Ha TpaH3HCTOpe
VT3 obecnieynBaer NpUBA3KY CHTHANa
0OpaTHO¥ CBA3M K 00111e#l TOYKe CUTHa-
JI0B ympaBneHus Mukpocxemer UC3843.
Curnan 06paTHOM CBS3M MO HAmpsDKe-
HUIO BBIJIE/ISIETCSA Ha CONPOTHUBJIEHUH,
39KBHBaJICHTHOM COMPOTHBIICHHUIO ITa-
pajUIeNbHO BK/IIOYEHHBIX PE3UCTOPOB
R2, R7. [TaneHue Hanpsi>keHus Ha pesuc-
Tope R8 ucrionwsyercs mis obecnedenus
3aIMTHI OT MEPErpy3KH M KOPOTKOTO
3aMBIKaHHL.

Y cTabunuszaTopoB MOHKKAKOLETO
THIa ¢ OOPaTHOM CBA3bIO IO TOKY IpU
ko3 ¢uiuenTe 3arnonsenus 6onee 0,5
BOSMOXXHO BO3HMKHOBEHHe CyOrapmo-
HHYeCKHUX KoJIeOaHMiT Ha 4acToTe, BABOE
MeHbIel pabodeit yacToTsl [3]. YTo6s1
MCK/TIOYUTh BOSHUKHOBEHHE 3THX KoJle-
6anuit, mpu nomomu vneMedtos R2, R7,
VT1 BBOAMTCA KOppeKIHA niioobpas-
HOTO curHana obpartwoii cessu. Cxema
KOPPEKIIMM PEKOMEHIOBaHa U3TOTOBH-
TefleM MHKPOCXeMBI [4].

Hpoccens L1 ¢ MHAYKTUBHOCTBIO
1,4 MT'H BBITIO/IHEH Ha MarHUTOIPOBO-
ne K15x8x5 TM54J1C-500 [5], conep-
XHUT 68 BUTKOB NPOBOAa IMaMETPOM
0,3 mMm. Koaddunuent nonesnoro
neicTBuA crabuiMsaTopa MOXHO He-
CKOJIBKO YBEJIMYHTh, IPUMEHUB Mar-
HUTOTIPOBOJ] C MeHbIIIeH MarHUTHOMH
ITPOHMIIAEMOCTEI0, HarTpuMep K15X8x5
I'M54J1C-350, 4TO MO3BOIKT YBETUYUTD
MHAYKTUBHOCTD JPOCCENS M YMEHBIINUTD
JMHaMHYeCKHe TTOTEPH B HEM.

Konpencarop C2 u pesuctopsl R2, R3,
R7, R8, R13, R14 10/mKHEI HMETh MAaKCHU-
MaJIbHOE OTKJIOHEHHE OT HOMUHAILHOTO
3HavYeHus He 6osee 12 %.

+O
ﬁ R1 R4 R5 R10 c9_l
5,1k VT2 750 1k VT3 510LJ0,033 Mk
KTS03E KT502€
> H]
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MakcumanbHas MOIHOCTb paccerBa-
HUSA BCEX Pe3sHCTOpoB, Kpome R4 u RS,
pasHa 0,125 Bt. Pesucrop R4 Bri6upa-
eTcst Ha MorHocTs 0,25 Br. Tpansucrop
VT4 ucrionsayercs 6e3 paguaropa. Tuon
VD2 nomxkeH 6bITH GBICTPONIEHCTBYIO-
muM. Ecm crabumusatop npenmona-
raeTcs MCIIO/b30BaTh C MUTaHHEM OT
BBINPAMMTEISA, €eMKOCTb KOHZIEHCATOPa
Cl cneniyeT yBeMUTb B COOTBETCTBUH
C XapaKTepPHCTHKaMM BBHITIpAMUTES,
YTOOBI ITY/IbCAIIMH HallpsKeHY s Ha KOH-
JleHCaTOPe He MpeBbILIAIH TOITyCTUMOTO
IUTS HeTO 3HayeHMsl 3HaYeHHUs.

Ha puc. 2 npuseneHbl 3aBUCHMOCTH
ko3¢ duLreHTa MoIe3HOTO eCTBUA
cTabumsaTopa B 3aBUCUMOCTH OT BbI-
XOITHOTO TOKaA JUISI BXOMHOTO HaIlpsiKe-
Hus 30 B u 50 B npu BeIXOmHOM Hanps-
>KeHHH 24 B.

Ilpu yBenuyeHUH 4acTOTH NMpeo6pa-
30BaHusA B iBa pasa KI1J] cHipkaercsa Ha
1...1,5 %, a 3sameHa TpaHsucropa V14 Ha
IRF530 noBsmuiaer KII/I ua 0,3...0,5 %.

TeopeTudeckyie BBIKIAKH, OITUCHIBA-
IoIHe paboTy cTabumisaTopa M Io3Bo-
JIIOIIME PaCCUUTATh 3HAYEHUSA ITIEMEH-
TOB, HEOOXOMMMBIE NP M3TOTOBJIEHUH
crabuaMsaTopa ¢ APYTHMH 3HaYeHHAMU
MaKCHMaTbHOTO TOKa HarpyskH, BXOJI-
HOTO M BBEIXOJJHOTO HalpsKeHH, TTpU-
BeJIeHBI HIDKe.

YrnpaBnsioiiiee HampsHKeHMe Ha BbI-
Bojie 3 Mukpocxembl DAl B MOMeHT
MepEKIIOYEHUS KII0Ya B 32KPBITOE CO-
CTOsIHHE:

_(Uy—Ugy +1U, )R7

10 =
S R2+R7 (1)
LR2XR7
+(IO+AIL)R8+§QTXE7—,

rae Ugpngg = 1 B — nopor nepexio-
YeHUS KOMITapaTopa B MHKpOCXeMe
UC3842; U, = 1 B — nenecran nusno-
06pasHOro HamnpsDKeHUs! Ha BHIBoOLe 4

100,00

mukpocxembl DAL; Up, = 0,6 B nanps-
>XeHMe 6a3a-aMUTTep TpaHsucropa VT1;
U, = 1,7 B — pasmax munoo6pasHoro
Hanps>XeHUs Ha BBIBOJIE 4 MUKPOCXeMBI
DA1l; Y — xo3adduiinent sanonHenus;
I0 — mpsmMoyronbHas COCTAaBAOLIAs
TOKa Kmio4a; A — pasmax nepemeH-
HOJ COCTaB/AKOLIEN TOKa OpPOCCens;
I, — perymmpyonit Tok (TOK KOJIIeK-
Topa TpaHsucTopa VT3), BKIIoYalomui
B ce6s KaK IMOCTOSHHYIO, TaK U MTHI006-

PasHyIO0 COCTaB/IAIONIYIO.
Koagduipenr sanonnenus:

UBX
ST (2
BbIX
rne Ugy — BXOJIHOE HamnpspKeHHe CTa-
6umizaropa; Ug,y — BEHIXOITHOE Hamnpsi-
XKEeHHe.
PasMmax niepeMeHHOJ COCTaBIAIOLIEN
TOKa leOCCC}IH:

Upux (1-7)
Al — BbIX\" 1/ , (3)
' Lf
rme L — HMHAYKTUBHOCTB JpOcCcens;

f — vacrora npeo6pazoBaHus.
Tok Harpysku M TOK KJ/IFOYa CBf3aHbI
BHIpa’KeHHEeM:

Iy :[IU+A21L]. (4)

U3 (3) 1 (4) MOXHO MOJIyYHTbh, YTO:

UBblx(l_"f) . (5)

I+AI=I, +
0 H 2Lf

YT106B1 ObecriednTh OTCYTCTBHE CYO-
rapMOHMYECKHX KO/Ie6aHHI IIPH IIpHeM-
JieMOM OBICTPOMIECTBHH CTabHIM3aTopa
[3], ammmuTyna muroo6pasHoro xop-
PEKTHPYIOIIIETrO CHrHa/a J0/DKHA OHITh
B IIpefienax:

RSUBBIX A

A=(0,5..1
(0:5..1)x—

(6)

Torpa st Y = 1 MOMKHO BHITIONHATD-
CA COOTHOILIEHME:

90,00

— e ——
- -——
| =

- —

80,00

- Usx=30 B
— = Upx=50 B

KN, %

70,00
-~
td
P 3

: Y
60,00 4 £

50,00 ~

40,00

Puc. 2

250 300 350 400 450 500
IBbIX, MA

R7__(5,5..1)REX Vnsne

RZ+R7 L, )

Ha npaxTHKe H3-3a BIUSHUA KOHJIEH-
caropa C4 aMImTya nMuioo6pasHoro
curHaja Ha smurTepe VI1 MeHblne,
4eM Ha ero 6ase. Kpome Toro, yacrora
reHepaly U HHAYKTUBHOCTD IPOCCesIs
MOTYT MMeTh CYILIIeCTBEHHHIN pasbpoc
oT ofpasua K obpasiy crabumisaropa.
IToaTOMy >KenaTenbHO BHIOpATh COOT-
HOIIIEHHE MEXJY COIPOTHBICHUAMHU
pesucropoB R2 u R7 Takum, 4TO6H Be-
JIMYMHA, BEIYHCIeHHas 1o Gopmyre (7),
6bUTa 6mbKe K BepXHeMY Npefieny.

IMTopcraBue B (5) 3HaYeHue TOKa
cpaGaTHIBaHUS 3aIUTH IIPY MHHH-
MaJIbHOM BXOJHOM HamNps KeHUH
I5=(11..1,3)I,. ¥ MCIONB3ys 3Ha-
JeHue, MojlydeHHoe U3 (7), paspelum
ypaBHenue (1) oTHocuTenbHo R8 mns
MMHHMAJIBHOTO BXOTHOTO HalIPsKEeHMS,

_ UBbIX

IPH KOTOPOM Vmax = . ITpu aTom

UBXmin
nionaraeM, 4to I, = 0, Iocko/IBKyY 10 f0-
CTH>KE€HHH BBHIXOJIHBIM TOKOM BETTYMHBI
TOKa cpaGaThIBaHMs 3allUTHI PEryIU-
poBaHMe npekpaiiaercs. Tora MOXHO
paccuutath TpebyeMoe 3HaYeHHe COTIPO-
THBJIEHHUs pesucTopa R8:

R7
1-(0,4+1,7 T
R8— ( + wmax)R2+R7 ,
L.t EBB]X (} ™ Ymax )
1 2Lf

(8)-

Conporusnenus pesucropoB R2, R7
BHIOMPAIOTCS TaKUMU, YTOOHI peLeHue
ypaBHenus (1) Ipu OTCYTCTBUH TOKA Ha-
TPY3KM OTHOCHTENBHO I, maBano Bemi-
9HHY TOKa pery/IMpoBaHMs B Npemeax
0,5...1,0 MA.

OnHOBpeMEHHO O U3BECTHHIM Me-
TOOMKAM C/Ie[yeT MepeciuTaTh XapaK-
TepUCTUKM Apoccens L1 u conpoTus-
neHue pesucropoB R13—R15.

Muxaun Ilymkapes,
pmm@midaus.com
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Npopomkenue. Hayano — N° 4/2004

NMpeobGpasosarenn
NOCTOAHHOIO HanNpPAXeHnA
Ha mukpocxemax DPA-Switch

Ha puc. 27 npuBeneHa nonHas cxema
npeobpasoBaTesiss HaNpsDKEHUs C BbI-
XOIHOM MollHocThio 70 BT, B KOTOpOM
s pasMarHUYMBaHMA cepiedHUKa
TpancdopmaTopa npuMeHeHa 1ellb 110
cxeme Ha puc. 26 (D1, D2, L2, C8). [lns
3aM T MUKpocxeMbl Ul B aBapUITHBIX
PeXXHMax ¥ MpH MepeXOIHbIX NpoLeccax
YCTaHOBJIEH 3allMTHHIL auon VRI.

Br16op napamerpoB nemripupyroriesit
Y pasMarHU4YMBaloIIel 11eI TO/DKeH ra-
PaHTHPOBATh MOTHOE pa3MarHWYHBaHUe
cep/leYHMKa K MOMEHTY OTKPBIBaHMSA
K/TI04EBOTO TPaH3UCTOPa MUKPOCXEMBI
B C/IenylolleM Mepuoje Ipu Hauxyd-
IMX ycnoBusix pabotel. ITpoBepuTh
3TO crieiyeT npu c6OpKe MakeTa IIpe-
obpasoBarensi. BrusHue napamerpos
IemrHpPYIOLLEH U pa3MarHUYHBAIOILEH
ey Ha puc. 25 s npeobpasosarerist
MoruocThio 30 Br (U =5 B, I =
= 6 A, [8], mapameTpsl — B Tabn. 4),
MPOWUTIOCTPUPOBAHO Ha puc. 28 u 29.
Ha aTux pucyHkax npuBeieHBl OCLIMII-
JIOTPaMMBl HalIpsIDKEHHUS CTOK-MCTOK
KJII0YeBOTO TpaH3HUCTOpa.

Ha puc. 28, a ociiiorpaMma cooT-
BETCTBYeT HaIPMHKEHUIO TTUTaHUA IIpe-
obpasopatenisi 72 B, mojyHOI Harpyske
¥ HOMUHA/IbHBIM TlapaMeTpaM Lely —
Cg = 2200 n®@, R, = 1 Om, Cp = 47 n®
(no puc. 25). Ha 3TOH OCLMIIIOTpam-
Me pa3MedeHbl OCHOBHBIE BPEMEHHBIE
MHTepBaIbl paboTHl IpeobpasoBaTess.

KmodeBoit TpaH3HCTOP MMKPOCXEMBI
OTKPHIT Ha MHTepBale tyy = DT, rne
D — xoaddunment sanonnenus, Tg—
nepuof, pa6oThl. MarHUTHLIA TOTOK
cepriedHyrKa TpaHchopMaTopa 3a Bpemst
3TOrO MHTEPBA/IA IMHEHHO HapacTaeT, B
3TO BpeMs OTKpHT muoA VD1 (puc. 25)
W 9Heprus nepeaercs B Harpysky. Ha
BPEMEHHOM WHTepBaJe ty, IPOUCXOIUT
Cllaji MarHUTHOTO TIOTOKa 70 Hyis. B
TedeHMe HTOTO MHTepBaia HaKOIUIeH-
Has B MHIYKTUBHOCTH paccessHUs! Hep-
rus Bo3BpallaeTca B KoHaeHcatop Cp
(puc. 25), a 9HeprUsa U3 UHNYKTUBHOCTH
HaMarHWYMBaHUs TIEPBUYHOIN OOMOTKM
TpaHcpopMUpyeTcss BO BTOPHYHYIO M
nepeyiaeTca B kouaencatop C, 3apskas
9TH KOHJIEHCATOPHI 0 MaKCHMaJIbHO
BO3MOXXHOTO HAIPsDKEHUS.

B TedyeHHe BpeMeHHOTO MHTepBasa
tpy 06a KOHIEHcaTopa pa3pAKaloTCs
Ha UHIYKTHBHOCTH HAaMarHUYMBAHUA,
U MarHUTHBI IOTOK CepIeIHNKA MEHSI-
er 3Hak. Ha unTepBare t,,; MarHuTHBII
MIOTOK OCTaeTCsA NMPUMEPHO TIOCTOSH-
HbIM (IIPOTHBOIIO/IOXXHOTO HANpaBJe-
HMSI 10 CPABHEHMIO C NIPAMBIM XOJIOM),
MOCKO/BKY HalpsDKeHHe Ha 0O6MOTKax
tTpaHcdopmaropa pasHo Hymo. Ha-
MIpsbKeHHe Ha CTOKe KII0YeBOTO TPaH-
3MCTOpPa IIPY 3TOM PaBHO BXOIHOMY (B
IDaHHOM cimy41ae 72 B).

Ha puc. 28, 6 npuBenena aHatorny-
Has OCHWIIOrpamMMma [l BXOJHOTO

rm O+
(e | ci8 c19 .
T 100 Mk == = 5B, 14A

HanpsokeHus 48 B. Bumso, uto ko3d-
(uHenT 3anonHeHNs, onpeneAIOIMIA
IVMTEILHOCTh ashl tyy CYIIeCTBEHHO
yBeTM4IMIcA. J/IMTeIbHOCTH HHTEpPBA/IoB
tgz U tpy IO CPAaBHEHMIO C pucC. 28, a
NpaKTU4YeCKH HE U3MEHWIICh, a BpeMs
Ty, 61u3Ko K HysmO.

Cutyanus npu BXOIHOM Hamps-
keHuM 36 B mokasana Ha puc. 28, s.
Koadduiment sanonsenus cran ewe
60bliIe, MATHUTHBIN TTOTOK CEPOEeYHHMKA
TpaHcpopMaTopa CTAHOBUTCH PaBHBIM
HY/IIO 32 UHTEPBAN tp,, a OTKPHIBAHME
KJIIOYEBOTO TPaH3UCTOPa MUKPOCXEMBbI
MPOUCXOIUT B TeYE€HUE HHTEPBAIA tp).

ITukoBoe HanpsKeHue Ha CTOKe TPaH-
3MCTOpa, BKII0Yas BLIGPOCH OT MHIYK-
THBHOCTe¥ paccessHUS] M HAMarHUYMBa-
HUs, IPY HOPMaTbHOM paboTe HUKOTA
He OXOIUT 10 ypoBH# 150 B.

Ha puc. 29 npusepneHb ocyu/IIor-
paMMBbl HamnpsH>KeHUS CTOK-HCTOK B
Tpex cIyyasax paboTel npeoGpasoBaresns
[IPY HENPaBHIBHOM BhIOOpe mapamer-
poB nemnduUpyIOLIeH U pasMarHU4u-
BaroiLes nernu. s CHATHSA OCIWIIOT-
paMMBI, IPUBEIEHHOM Ha pHC. 29, a,
U3 Makera OBUIM yHajeHa IeNlOYKa
C¢R¢, BXIIOYEHHas mapajnienbHO BhI-
NPpsIMUTEIBHOMY IHONY BTOPHUYHOM
tenu (puc. 25), EMKOCTh KOHJEHCATO-
pa C.p COOTBETCTBOBaNa HOMMWHA/b-
Hoit — 47 nd. B pesynbTare 3Heprus
KaK MHAYKTUBHOCTH PacCesHMA, TaK U
MHIYKTUBHOCTY HAMarHMIYMBaHUA IIPU
3aKpHIBAHUY KIIOYEBOTO TPaH3UCTOpPa
nepekayusaeTcs B KougeHcaTop Cp,
yBe/IMYMBas BBIOPOC HaNPsDKeHUs Ha
CTOKe TPaH3UCTOpa [0 BEJIHYHHHI,
npessimraones 150 B. B pesynbTaTe
OTKpHIBaeTCs 3allMTHBIIA CTaOM/INTPOH
M TIPOUCXOIUT OecIione3Hoe paccessHue
MOII[HOCTH.
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Ocmiwutorpamma Ha puc. 29, 6 un-
JIOCTPHpPYET CUTYaLMIO TIPH CIMIIKOM
Gonbmroit eMkocty KongeHcaropa Cep
¥ HOMHWHJIbHBIX NapaMeTpax Lerod-
ku CR,. Konpnencatop Cop B MakeTe
6bL1 YCTaHOBJICH ¢ €eMKOCTBIO, B 10 pa3s
NpeBbIIalon el HOMHHANbHYIO, T. €.
470 n®. Ocumtorpamma 6pla CHATa
MIPY HaTIPsXKeHHY MUTanus 36 B u mon-
HOI Harpyske. BUnHO, 4TO MarHMTHBI
IIOTOK XOTAl M CHMXKaeTcs Ao Hyns (Ha
OCLIJUIOrpaMMe eCTh YeTKO BBIpaXkeH-
HBIIl MAaKCHMYM), HO IIPaKTHYECKH HeT
HUKaKoro 3amaca. B pesynbrare npu
CHIDKEHHMY HallpshKeHUs THTaHUS HIN
B C/Iy4yae HEeyIaqHOTo COYeTaHHs Iapa-
METPOB B Iipefiefiax pasdpoca BO3MOXKHO
OTKPBIBaHHYE KII0YEBOTO TPAH3KMCTOPa B
CaMOM KOHIle MHTepBaJa tp, M HachIlle-
HUE CceplieYHHUKa.

Ocuminorpamma Ha puc. 29, 8 cooT-
BETCTBYeT YBEIUYEHHIO eMKOCTH KOH-
nencaropa Cg B 10 pa3s oTHOCHTENbHO
HOMHHana, T. €. 1o 0,047 mMx® npu
ONTHMA/IBLHOM 3HadeHuM eMKocTH Cgp
(47 n®). HampsbkeHue nHTaHUS —
36 B. Ilpu TakoMm codeTaHuM napameT-
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POB CepmeYHHMK He pasMarHUYHMBaeTCs
IIOJIHOCTBIO M HeGosibIlve M3MeHeHHUs
BHENIHHUX YCJIOBMH MOIYT NPUBOIOUTH
K TOMY, 4To0 Tpaucdopmarop Gyzmer Ha-
CHIIIATECA B KOKAOM LMKIe U pabora
npeobpasoBatens 6yner HapyleHa.

Konpencarop Beixonnoro ¢puistpa.
Kak yxe ykasbIBalIOCh BBIIIIE, MHIYK-
THUBHOCTDb IPOCCENs BHIXOMHOTO (puib-
Tpa BHIOMPAIOT TAKOi1, YTO aMIVIMTYHa
TPEYro/IbHBIX IMy/IbCalliii TOKa depes
Hero cocraemsger 10...20 % or cpen-
HETO 3HAaYEHHs BBIXOJHOTO TOKa. ITH
TIy/IbCAITMM CT/IAKUBAIOTCH BBIXOJHBIM
KOHIeHcaTopoM. OTMeTHM, YTO IJIA O~
JIyYEeHHS TeX Ke Iy/IbCAlMil BBIXOTHOTO
HanpsDKeHUs TPH TOM JKe BBIXOIHOM
TOKe MO CPABHEHUIO ¢ 06PaTHOXOIOBBIM
npeobpasoBaresieM TpeGyeTcsi KOHIEH-
CATOp 3HAYHUTE/IBHO MEHbIIIEH EMKOCTH.
370 onpapIbIBaeT NPHMEHEHHe 3aMETHO
607Iee CTIOXKHBIX KaK IO CXeMOTEXHHKE,
TaK U 1O pacyeTy NpsSMOXOIOBHIX Mpe-
obpasoBateiefl MpH GOBIKMX BBIXOA-
HBIX TOKaX.

ITynpcanuy BLIXOZHOTO HANIPHKEHUA
Ha KOHIEHCAaTOpe BHIXOAHOTO (UAbTpa

HMMEIOT [BE OCHOBHHIE COCTAB/IAIOILIME —
3a cYeT KOHEYHOCTU eMKOCTH H 33 CYeT
KOHEYHOCTH aKTHBHOTO COMPOTHBIIE-
nus (ESR) xoupeHcaTopa, BKIIOYeHHO-
ro NocjeloBaTe/IbHO C €0 eMKOCTHIO.
[epBas cocrasnstomas dbopMupyercs
Ha eMKOCTH ¥ BBHIIJUIIUT KaK MHTerpan
OT TPeyTO/MLHOTO CHIHA/A, T. €. B BUJIE
[UIaBHO CTHIKYIOILIMXCS OTPE3KOB Mapa-
6011. Bropas cocrapastiotiast o6pasyercs
Ha aKTHBHOM COMPOTHB/IEHUH H IOB-
Topsiet 1o ¢hopMe TOK depe3 IPOCCeib.
Konpencatop crenyet BbIOpaTh Tak,
4TOOBI €0 eMKOCTh ObUIA OCTATOYHO
60JIB1LIOI, 2 CONPOTUB/IEHHE — HOCTa-
TOYHO MAJIBIM IS TTOJTYYeHHs HEOOXO0-
IMMOTO YPOBHS Iy/IbCALIMI BLIXOIHOTO
HanpshkeHHA. O6bIMHO peo6iafaroneit
SIBJISIETCSL BTOPasi COCTaBIIAIONIAA.

TaHTa/mOBHE KOHIEHCATOPHI XOPOLLIO
MOAXOOSAT JUI YCTAHOBKH B MPSMOXO-
IOBble MpeoGpasoBaTesd B KadyeCTBe
BbIXOIHBIX. OHU IPEICTaBIAIOT coboix
XOpolilee cOueTaHHe Majoro IOC/IeNo-
BaTeJILHOTO COMPOTHUBIEHUs] U MAJIOTO
PeaKTHUBHOTO COMPOTHB/IEHUA Ha Yac-
ToTax paGoTHl TpeoGpasoBaTeneii Ha
mukpocxemax DPA-Switch.

OTMeTHM, YTO MOCENOBATENIBHOE aK-
THBHOE COMPOTHBJIEHIE KOHJIEHCATOPOB
OKa3bIBaeT CYIIIeCTBEHHOE BJIHSIHUE YC-
TOWYHMBOCTD LIeNH OTPHLATENbHOM 06-
PaTHO# CBASH, CTAOMIN3HPYIONIEH BHI-
XONHOe HaupshKeHHe IpeobpasoBaTe)is,
M He MOXeT OBITh CIHMILIKOM MalbIM,
BOIIPOC 0 HeobxonumMoit BestmunHe ESR
6ymer paccmotpen panee. ITo sroit xe
MpUYKMHE BaXHO 3HaTh, KaK MEHAETCA
MOC/IeIOBaTe/TbHOE COMPOTHBI/IEHHE NIPH
H3MeHeHHH TeMIIepaTyphl H B Ipoliecce
crapenus. [TosToMy Heo6xonuMa Tiua-
Te/lbHAA TIPOBEpKa MaKeTa Mpeobpaso-
BaTesIsi BO BCEM MaIa3oHe TeMIEpaTyp
U npu pasbpoce MapaMeTpoB KOMITO-
HEHTOB.

Pa6ouee HanpshXeHHe IIPUMEHSIEMBIX
KOHJIEHCATOPOB U1 HaZIeXKHOCTH JOJDK-
HO € 3amacoM no KpatiHei Mepe B 25 %
[IPeBBINATh BHIXOOHOE, HAIPHMED, TIPH
BHIXOIHOM HampshKeHMH 5 B pabodee
HanpsKeHHe KOHJEHCATOPOB JOJDKHO
cocrasnAaTh 6,3 win 10 B.

Ilpodonxcernue cnedyem

Cepreii Bupioxos,
r. Mocksa

JUTEPATYPA:

8. Design Idea DI-24. DPA-Switch 30 W
DC-DC Converter. www.powerint.com.
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Opranunsayua nurasiuna NJIiMC
cemeincrea CoolRunner-li

éupmbi Xilinx

CTPYKTYPA, OCHOBHbIE
XAPAKTEPUCTUKW U TUNOBAA CXEMA
BKJIHOYEHUA MUKPOCXEMbI MIC2214

Mukpocxema MIC2214 — BbIcOKOTI-
POU3BOJUTE/ILHBIH CIBOEHHbIN MHTET-
panbHBIN CTabU/IHM3aTOP HaNpsXeHHs
¢ IOTIONHUTENBHHMH (HYHKIHOHAIb-
HBIMHU BO3MOXXHOCTsAAIMH. CTPYKTYpHasi
cxeMa paccMaTpHUBaeMOro CcTabHIM3a-
TOpa IIOKa3aHa Ha puc. 29.

B cocraB Mukpocxembr MIC2214 Bxo-
AT PyHKIMOHATbHEIE 6JI0KH:

e 1Ba cTabuIM3aTopa ¢ MajbIM Maje-
HHUeM HaNpsKeHUs Ha peryupyro-
11[eM 37IeMEeHTe U BXO/IOM paspellie-
HUs/3aIpeTa BRIXOMa;

® MCTOYHHK ONIOPHOTO HalpsHKeHHUs;

e ijenb (QOPMHPOBAHUA CHUTHaIa
cbpoca NpH BKIIOYCHUM ITHTaHMS
(power-on reset, POR);

-z
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nel. Kaxxpbiit us atux LDO-crabumm-
3aTOPOB BHIIIOJIHEH C MCIIO/b30BaHHEM
texHooruu PCap. Ilepsrrit LDO-cTabn-
yusarop obecriedrBaeT BLIXOOHOM TOK
1o 150 MA. Ilna Broporo LDO-crabu-
7M3aTopa Npelle/bHOe PEKOMEHIYeMOoe
3HayeHHe BBIXOJHOTO TOKa COCTaBJisieT
300 MA. JnexTpHUdecKue apaMeTpsl U

ViN 'l LDO- | v
EN { crabunmaarop 1 | outt
| LDO- | * Vour2
1 crabumsarop 2 Uenb ¢opmrposaHma
curHana copoca npu POR
BKIIOYEHMN MMTaHUA
SET |
WUcTouHmrk DRV
BY!
cBYP OnopHoro Llenb ynpasnenma
HANPAXEHUA BbIXOZIOM C
SwW OTKDbITbIM CTOKOM

1
lIJGND
Puc. 29

® JIOTIO/IHHUTE/IbHASA 11eTlb YIIPaB/IeHUS
IIYTaHUEM, MMEIOILasA BBHIXOJ C OT-
KPBITBIM CTOKOM.

OcnoBy muxpocxemsr MIC2214 co-
CTABIIAIOT /IBa CTabHIM3aTOpa C MaTBLIM
najieHueM HallpsHKeHUA Ha PeTryIupyo-
1ieM 371eMeHTe, UMeloIHe obIiMe BXo-
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rpefie/IbHEIE PEXHUMBI COOTBETCTBYIOT
muKpocxemam MIC2210 u MIC2211,
ONHCaHHBIM B MPENBIAYIMX YacTAX
CTaTbH.

Uens ¢popmupoBanus curuana copoca
[IPY BKJIIOYEHHH NHMTaHUA BbIpabaThI-
BaeT YIPaB/ISIONINII CUIHAI Ha BBIXOJIE

| Thl OT BEL} 1
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KOMFIOHeHTbI

POR ¢ HEKOTOPO#t HAYATHHOM 3aJEPIKKOI
TOC/Ie TOTO, KAK HAIIPsKEHHE Ha BBIXOTIe
Broporo crabwmsaropa (LDO-2) noctu-
raeT HOMMHAIBHOTO YPOBHS. 3HadeHue
HaYaIbHOM 3aep>KKU BeIpabaThiBaeMO-
rO CHMrHaga cbpoca MOXKeT U3MEHAThb-
¢S B IOCTaTOYHO IIMPOKUX MpeMesax,
pocturas 1 ¢. [JIUTebHOCTE 3aJepXKKK
dopmupoBanus curnaga cbpoca npo-
TPaMMHPYeTCsi ¢ IOMOUIBIO KOHIEHCa-
TOpa, KOTOPBII MTOK/IIOYaeTCsl K BXOLY
SET u obmemy nposony. Ha Breixone
y3na, (opMupyromero cursan cbpoca
B MHUKpocxeMe MIC2214, npumensiercs
KackaJl Ha OCHOBe N-KaHAJIbHOTO TPaH-
3MCTOpa C OTKPHITHIM CTOKOM. IToaTomy
I JOCTHXXEHMs] HOPMAJILHOTO YPOBHS
CUTHaJ/Ia Ha BBIXOJle He0OXOAMMO MHOJ-
KHoYnTh pesuctop (pull-up). Jror pe-
3UCTOP MOXeT ObITH MOAKIIOYEeH KaK K
LeTI1 BXOIHOTO HATIPSHKEHHA MUKPOCXe-

ysioB MIC2214, oTCyTCTBOBALLIHX ¥ pa-
Hee OIMMCaHHBIX MUKPOCXEM.

Ha puc. 30 npencrasnensr ociwi-
JIOTPaMMBI, OTpaXKalolllhe IIPoLece
¢opmupopanus curHama c6poca npu
MepeKIIoYeHNH Bhixona Broporo LDO-
cTabunmsatopa B aKTHBHOE COCTOSI-
HMe. [IpuBeneHHbIe OCLHMUIOrPaMMBI
COOTBETCTBYIOT BapHaHTy BKJIOYEHMS
MMKPOCXEMBI, IIPY KOTOPOM K BXOLY
IIpOrpaMMHUPOBAaHKA IJIMTEIBHOCTH 32-
nmepxku SET nmopxmodeH KoHueHcaTop
Cprray emkocthio 0,01 Mx®. ITpu atom
3ajiep>KKa CUrHajla c6poca 110 OTHOLLe-
HHIO K MOMEHTY IOCTUKEHUS BBIXOIHO-
ro HanpspKeHus crabuimsaropa LDO-2
HOMMHAJIbHOTO YPOBHSA COCTaBJfAeT
npubmusuTenbHO 9,2 Mc.

I'padpuik 3aBHCHMOCTH [UIMTENIBHOCTH
HaYa/IbHOJ 3a7IePXXKH GOPMUPYEMOro
CUTHaIa ¢6poca OT eMKOCTH KOHJIEH-

HOMHHa/N KoHfieHcatopa Cpgray, KO-
TOPBIL HEOOXOMUM ISl NOCTHKEHUSI
TpeGyeMoro sHa4eHUs HaqyaJbHOM 3a-
HOEePXKH BHIPabaTHIBAEMOTO CHTHaIa
cbpoca.

MaxkcuManpHbBI TOK BBIXOfIa C OT-
KPBITBIM CTOKOM MHKPOCXeMBI COCTaB-
nser 250 MA.

Muxkpocxema MIC2214 ¢ dukcupo-
BaHHBIMM BBIXOIHBIMM HaTIP>KEHHEMM
BBHIMIYCKA€TCS B MHUKPOMUHHATIOPHOM
kopmyce MLF-10 ¢ pasamepamn 3x3 MM.
DYHKITMOHATIbEHOE Ha3HaYeHHe BIBOJIOB
mukpocxembl MIC2214 mnokasano Ha
puc. 32 (BuA cBepxy).

Tunosas cxeMa NpUMeHEHMs MH-
TerpaabHOTO cTabuimsaropa MIC2214
B cocraBe y3ia nurtaHus ITJIMC ce-
metictBa CoolRunner-1I nsobpaxeHa
Ha puc. 33.

Tabnuua 10
NMapamerp YcnoBus usme,.eHna Mun. | Tun. | Makc.
MNoporogoe 3Ha X an V. Mpu nepeknioyeHun curHana cépoca B %0 _ o
POroso HEHME BLIXOAHOTO HaNPAKEHIA Voura COCTOAHME HU3KOFO JIOTMUECKOTO YPOBHSA
onpegensoLee cocToaHWe curHana cbpoca n 3
(BbipaXeHHOE B % OT HOMIHETNBHOTO 3HaueHWA Vours) Py NEpEKIoHEHMM CMrHana copoca B — | — | 96
COCTOfIHWNE BLICOKOrO NOrMUYECKOro YpOBHA
Hanps»xeHue HU3KOro NOrMyeCcKoro ypoBHA Ha Bbixoge cirHana cbpoca, B I =250 MKA — 1002] 01
ToK yTeuku Ha Bbixofe curHana copoca, MkA — -1 0,01 +1
Tok Bxopty SET, MKA My Hynesom HanprxXeHym 075 | 1,25 | 1,75
Ha Bxoge Vser=0B
MNoporosoe HanpshkeHue Ha Bxoge SET, B — — 1,25 —_
Power-On Reset Characteristics POR Delay
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MbI MIC2214, Tak # K BBIXOLy BTOPOTO
LDO-crabunusaropa.

B tabn. 10 mpencTaBieHH 3HaYyeHUA
OCHOBHBIX 3JICKTPUYECKHUX NapamMeTpOB

caropa, nmoaxaodaeMoro K Bxonay SET
Mukpocxembl MIC2214, npusepnen
Ha puc. 31. Mcnonesys ator rpaduk,
MOXXHO JOCTaTOYHO JIeTKO OIpeNeMTh

IIpodonscenue cnedyem

Banepuii 3o70B,
r. MockBa
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Npogomxenue. Hayano — N° 2/2004

Lindposbie cMrHanbHbIE NPOLECcCoPbI

B a3mol cmamee yukna 2080pumcsa 0 co30aHUU NPOPAamMm O71F YuPpoeo20 CUZHAIILHO20 NPOYECCopa, UHCMpY-
MeHManeHOM NPo2paMmmMHOM obecneyeHuu, omnaoke u cnocobax 3azpy3Ku NPoPaMM 8 CUZHASbHbIU npoyec-

CPEACTBA PA3PABOTKW NPOTPAMMHOIO OBECMEYEHUA
OUPMbI ANALOG DEVICES

HauneM nsyyenye mporpaMMHpPOBaHHS CUTHAIBHOTO TIPO-
11eccopa ¢ KOHKPEeTHOJH IIporpaMMEl, NpHBeJieHHOI Hinke. OHa
MOMOXKEeT HaM B U3YYeHUH CTPYKTYPHI TPOTPAMM, CHCTEMBI
KOMaHJI TIpoIieccopa M CpecTB pa3paboTKH, a TakXe [o3-
BOJIMT Ha MPAKTHKE OCBOUTD IPOLIEAYPY OT/IANKU U 3arpys-
KM [POTpaMMBbl B IIaMATh Mpoleccopa. BeemuTe TekcT 3TOM
MpOrpamMMHl B KOMITBIOTEP ¢ OMOIIBIO TF060T0 TEKCTOBOTO
penaktopa u coxpanute B ¢aitie ¢ umeHeM mem_clr.dsp,
K BO3BMHUTe ITOT (ait Ha caitre )XypHaia http://www.dian.
ru/programs/index.html u3 apxusa 2004_08_Valpa_DSP.

/ifiiliiliiiiiiitiiii'illiii'iitiiiliiiiitilitli'liliiiiiilt
wwnf

/+ fporpaMMa mem_clr 3arpyxaeTca B NaMATb NporpaMM W Moc-
ne «/

/* 3anycka 3anonHAeT NaMATb AaHHWX CHUIHANbLHOMO MPOLECCO-
pa */

/+ ¢ appeca 0x0000 no appec Ox3fdf 4uCnoBHMM 3HAYEHMA-

MY */

/* +/

/+ Bepcua: 1.0 */

/+ JlaTa: 17/04/2004 +/

/+ Astop: O.fl.Banbna +/

J A D
wanf

.module/RAM/ABS=0 mem_clr; {Mosynb namsT¥ mem_clr c agpeca 0}
.include <def2181.h>; {BknouuTb Qaiin onpepeneHuit}
.var/dm/ram/circ buf_dm[Ox3fdf]; { Uuxnuueckuin Gydep B nama-
TH A8HHBIX }

jump BEGIN; nop; nop; nop; { BekTop npepuBanua c6po-
ca npoueccopa }

rti; nop; nop; nop; { BekTop npepbBaHKA
IRQ2 }

rti; nop; nop; nop; { Bextop npepniBatus IRQL1}

rti; nop; nop; nop; { BexTtop npepbiBatus IRQLO}

rti; nop; nop; nop; { BekTop npepbBaHKA
SPORTO TX}

rti; nop; nop; nop; { BekTop npepbBaHKA
SPORTO RX}

rti; nop; nop; nop; { Bextop npepnBanus IRQE}

rti; nop; nop; nop; { BexTop npepuBaHus BDMA}

rti; nop; nop; nop; { BekTtop npepbBaHKs
SPORT1 TX (IRQ1)}

rti; nop; nop; nop; { BekTop npepbBaHUN
SPORT1 RX (IRQ0) }

rti; nop; nop; nop; { BekTop npepwBanus TIMER}

rti; nop; nop; nop; { BexTop npepuBaHUs

POWER DOWN}

[rssxssxrnssnss HAYANO MPOTPAMMb **xxssssssnnasannnsnsnnnnsn/

BEGIN: { MeTka Havyana nporpaMmbl}
ax0 = b#0111111110000000; dm(PFTYPE) =

ax0; {Unuumuanusauun ¢naros PF}

{ TL+-111176543210}

L+++++++- PFO-PF7:0-Bxoa 1-BhXxoa}
PM -~ Buxog -CMS}
—————————— DM

0-3anpeueH}
1-paspetueH}

I S — 0T 0 Ao 7 uuknos 3amepxkk BDMA}
He KCNONbL3YETCA,

I e ]
1
1
1
]
1
|
]
1
1
i
1
==
=

Bcera=0}

ax0 = b#0000000010000000; dm(PFDATA) = ax0; {YnpaBnexue
CBETOAHOAOM }
{ 76543210}

{ H L--+- Bxoa:Koa knasuuw}

{ L-——-—- Buxon: CeeTomon }
i0 = “buf_dm; { WhpekcHwit peructp i0=appecy Ha-
yana Oydepa}
10 = Xbuf_dm; { PerucTp anuup 10=gnune Oydepa}
m0 = 1; { Peructp moaudukatopa mO=1 }
ar = 0x1234; { 3anucatb paHHbe B pabGouui pe-
rucTp ar}
cntr = 10; { 3arpysuTb CHETHYMK LWKNOB}

do CLR_DM until ce;
He 06HynuTCA}
dm(i0, m0) = ar;

{ BunonHaTb no0 CLR_DM noka CHeTYMK

{ 3anonHenve ouepepHOW AYeWKM na-

MATH AaHHBIX }
CLR_DM: nop; { Nyctas KoMaHpa }
toggle f12; { WHBepTMpoBaTb BHWBOA npoueccopa FL2}
dm(0) = ar; { 3anonHeHuMe AYEWHKK NaMATH AAHHBIX
c appecoM 0}

ar = ar + 1; { YBENMYKBANWUMUCA 3HAYEHUSMU}

ax0 = dm(PFDATA); { YuTaTb KOA KnaBMul}

dm(1) = ax0; { ¥ 3anucatb B fA4eiKy namaTu
faHHbX no aapecy 1}

jump CLR_DM; { 3aumMKnuTb nporpammy }
. endmod; { KoHey nporpammb

Hms manHoro haityia MOXXHO U3MEHHUTD Ha JiIoboe apyroe
IUTMHOM OT OIHOTO JI0 BOCbMH CUMBOJIOB, Pa3pelleHHbIX IIsl
uMeH ¢aitnos. Paciimpenye .dsp BeI6paHo He cay4aitto. [Tpu
TPaHCIALMHY TporpaMMBI KOMIWIATOp Oymer uckath daiin
MpOrpaMMBI UMEHHO ¢ TakuM paciuupeHueMm. Ecm oH He
HayaeT TaKOM (bal"m, TO BHIBEZIET COOOIIEHME Preprocessor
failed to open «mem_clr.dsp».

PaccMOTpUM CTPYKTYPY M COCTaB IIPHUBENIEHHOTrO BbILIIE
¢aitna. Kak BuaHO 13 npuMepa, B Hadasle ¢ajia mporpaMmbl
HAXOIMUTCH OMMCAaHME HasHAYeHUs MIPOTPaMMBI, ee BEPCUM U
rpoyne aTpubyThl, 3aK/II0YEHHbIE MEXXTy CHMBONaMu /* 1 ¥/ B
KadyecTBe KOMMeHTapueB. Jlajee C/ie[yIoT TPH CTPOKH TUPEK-
TUB C KOMMEHTAPUsIMHU, OIIMCHIBAIOIIMMHY Ha3HAYeHHe ITHUX
OMPEKTUB U 3aKTIOYEHHBIMU MEXTY (PUIyPHBIMHU CKOOKaMHU.
QurypHble CKOOKM TaK>Ke IpelHa3HaY€eHbl [ BCTABKH KOM-
MeHTapHueB B nporpammy. ®aitn def2181.h, Bkmovyaembiit B
¢air nporpamMmel ¢ moMoLBIO AUpeKTUBHI #include, coctour
M3 CTPOK, IIPHCBaUBAIOLIHX CHMBOJIBHBIM MMEHAM PErMCTPOB
3Ha4YEeHUE UX aipecoB B 06/1acTH NMaMATH JaHHBIX IPOLIECCOPA.
Hcnonb3oBaHue CUMBOJIBHBIX UMEH ITO3BOJIfAE€T 3alIMChIBATh
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B IIPOTpaMMe He KOHKpeTHBIe 1 pOBbIe 3HAYeHHs apecOB
WM JaHHBIX, @ UX MHEMOHHYECKHE ONMCAHUA, 6oJIee TOHAT-
HBI€ U JIeTYe 3aITOMHUHAIOIIMECA. TO Ie/laeTCA U MPHIaHUA
IIpOrpamMme HaISTHOCTH, MPeNOTBPAIleHHA MALIHHATBHBIX
OIIM60K BO BpeMs ee CO3MaHusA U 0ONeryeH s ee MOHUMaHuUs,
Conepxumoe aitna def2181.h npuseneno Hidke.

.const IDMA= 0x3fe0;
.const BDMA_BIAD= 0x3fel;
.const BDMA_BEAD= 0x3fe2;
.const BDMA_BDMA_Ctrl= Ox3fe3;
.const BDMA_BWCOUNT= Ox3fe4;
.const PFDATA= 0x3fe5;
.const PFTYPE= 0x3feb;
.const SPORT1_Autobuf= 0x3fef;
.const SPORT1_RFSDIV= 0x3ff0;
.const SPORT1_SCLKDIV= 0x3ff1;
.const SPORT1_Control_Reg= 0x3ff2;
.const SPORTO_Autobuf= Ox3ff3;
.const SPORTO_RFSDIV= 0x3ff4;
.const  SPORTO_SCLKDIV= Ox3ff5;
.const SPORTO_Control_Reg= 0x3ff6;
.const SPORTO_TX_Channels0=  Ox3ff7;
.const SPORTO_TX Channelst=  Ox3ff8;
.const SPORTO_RX_ChannelsO=  Ox3ff9;
.const SPORTO_RX_Channelsi=  Ox3ffa;
.const TSCALE= 0x3ffb;
.const TCOUNT= 0x3ffc;
.const TPERIOD= 0x3ffd;
.const DM_Wait_Reg= Ox3ffe;
.const System_Control_Reg= Ox3fff;

Onucasue 3TUX CHMBOJIBHBIX UMEH H HX COOTBETCTBHE
ajipecaM maMsTH JaHHBIX Ipolieccopa IPHBeAeHO B Tabs. 1.

Kak BumHo us copmepskumoro paHHoro ¢aivia, B KaXXoi
€ro CTpPOKe MPOHU3BOMMTCH JUPEKTHBHOE HasHaueHHE OIpe-
JIe/IeHHOMY CHMBOJIBHOMY MME€HH KOHKPETHOTO YHCIOBOTO
3HauyeHUs1. CUMBOJIbHBIE HMEHa MOTYT ObITh POU3BONBHBIMI,
Ba)KHO TOJIBKO YTOObI OHM OMHAKOBO 3alIMCHIBA/IMCh B JaH-
HOM ¢aivte H B caMo¥i iporpaMme. B maibHeleM Mbl 4acTo
6ymeM HCIIO/Ib30BaTh CHMBOJILHOE OIMCaHHE PETHMCTPOB Ui
ofpallieHNs K HUM IO 3a[IMCH WM YTCHUIO U3 IIPOTpPaMMBbL.
B yactHOCTH, B Hauel nporpamme mem_clr.dsp coneparcst
CTPOKH KOMaHJI [y1si 06pallieHHUs K PerucTpy KOHUIypHpoBa-
uus PFTYPE u perucrpy naHHbIX IpOrpaMMHUPyeMBbIX (aros
PF npoueccopa PFDATA. @aiin def2181.h nomken HaxomuTees
B TOM K€ KaTaiore, B KOTOpoM 6yfieT XpaHUThcs (aivl mpo-
rPaMMBbI BO BpeMs ee TPAHC/ISIMH, HHaYe KOMITIWIATOP BBIIACT
coobiierye 06 ommMbKe BO BpeMs KOMITWISILIMK IIPOrpPaMMBbl.

Janee B ¢aivie nporpaMmMbl HaYHHAETCA 3aMMCh KOMaHI.
INockonbKy ¢ Hy/lIeBOTO ajipeca MaMATH NPOTPaMM JOJDKHBI
6bITb 3aMMCAHBI BEKTOPHI NIPEPHIBAHUIT WX UX 0OpabOTIMKH,
IepBoi1 pacroaraetcs komanpa nepexopa jump BEGIN Ha Ha-
Ya/I0 MPOrPaMMBL, @ 3aTeM KOMaH/IbI BO3BpaTa U3 IpephIBaHUA
rti Jy1a K&XXIoro U3 IpepblBaHUil nporeccopa. Bee komaHmst
[O/DKHBI 3aKaHYMBATBCA TOYKOM C 3aIISITOM B COOTBETCTBHHM C
TpeboBaHUAMH cuHTaKcHca Accembiiepa. 3aMeTbTe, YTO B OHOM
CTPOKE IIPUCYTCTBYET Cpa3y HECKOJIbKO KoMaHz. Takas saruck
JIOITYCKAeTCst KOMITWIATOpoM AcceM6iepa. Tak Kak [T KaXIoro
BEKTOPa IIPEPBIBAHKA B IIAMATH NIPOrPaMM OTBEEHO TI0 YeThIpe
24-pa3pAHbIX AYEHKH IIAMATH, a KOKIasA KOMaH[a IIporeccopa
3aHUMaeET OHy 24-paspAfHYIO AYENKY, TO OCTABLUMECA HEMC-
TIO/Ib30BAHHBIE MYCHKH 3aIIOHAIOTCA ITYCTHIMH KOMaHIaMU
nop. Cpasy >xe nocie merkd BEGIN sarmcaHbl KoMaHIbl UHH-

Tabnwya 1
Umna Onucanme Axpec
IDMA Perncrp ynpaenenns IDMA 0x3FEQ
BDMA_BIAD Perncrp BHyTpeHHero agpeca BDMA | Ox3FE1
BDMA_BEAD Perncrp BHewwHero agpeca BDMA O0x3FE2
BDMA_BDMA_Ctrl Perncrp ynpasnenus BDMA Ox3FE3
BDMA_BWCOUNT Perncrp cuerumka cnos BDMA O0x3FE4
PEDATA Perncrp paHHbIX NporpamMupyemMbix 0x3FES
dnaros
Pernctp ynpasnenus
PFTYPE nporpaMmMnpyembiMmn dpnaramm Ox3FE6
Peructp ynpasneHuns
SPORT1_Autobuf aBTO6Ydepu3aLmest SPORT] 0x3FEF
SPORT1_RFSDIV PerncTp pentent kapposeix 0x3FFO
wmnynbcoe SPORT1
PerucTp pennrens TakToBbixX
SPORT1_SCLKDIV umnynbcos SPORT1 Ox3FF1
SPORT1_Comntrol_Reg [Pernctp ynpasnenna SPORT1 0x3FF2
Perncrp ynpasneHua
SPORTO_Autobuf aBTo6ydbepu3aLmer SPORTO Ox3FF3
Pernctp penurtens KagpoBbIxX
SPORTO_RFSDIV umnynbcos SPORTO 0x3FF4
PerucTp penvrens TakToBbIX
SPORTO_SCLKDIV umMnybcos SPORTO 0x3FF5
SPORTO_Control_Reg |Perncrp ynpasnenus SPORTO 0x3FF6
Perncrp mnapwero cnosa
SPORTO_TX_Channels0 nepenarumka SPORTO Ox3FF7
Perucrp crapluero cnosa
SPORTO_TX_Channels1 nepenaruika SPORTO O0x3FF8
Pernctp mnapwero criosa npUeMHUKa
SPORTO_RX_Channels0 SPORTO 0x3FF9
SPORTO_RX_Channels1 :gg:.:g CTapLuero cnosa npueMHKa | o sppa
TSCALE Perncrp MacwrabupoeaHua Taiimepa | Ox3FFB
TCOUNT Perucrp cuetunka ranmMepa 0x3FFC
TPERIOD Perncrp nepvoga raimepa 0x3FFD
DM_Wait_Reg Perncrp TakToB oxmaaHNa NaMATH OX3FFE
OaHHbIX
System_Control_Reg Pernctp ynpaeneHusa cucteMon Ox3FFF

LHaIM3aIMH KOH(HTypauHoHHoro peructpa dutaros PFTYPE ¢
noMoIbIo pabouero perucrpa ax0 6;moka ALU mporeccopa. He-
TIOCPECTBEHHAsA 3aIMCh KOHCTAHTEI B IAMATD JAHHBIX HE MOJI-
nep>kuBaeTcs rpoueccopoM. Hipke pacrionararorcst CTpoks KOM-
MEHTapHeB C TOSICHEHHEM Ha3HaYeHHs KKIOTO GUTa PerucTpa
¢naroe PFTYPE. [Tono6HbIe 3aIHcH IIO3BOJIAIOT XOPOLLIO TOKY-
MEHTHPOBATh IPOrpamMmy ¥ 06/IErYaloT TeM CaMbIM €€ OT/IAIKY 1
TIOC/IEAYIOIIIEE CONMPOBOXIEHME. AHUTOTHYHO OIMUCAHHBIM BBIIIE
3aIMCAM B IIPOrPaMMe NPHUCYTCTBYIOT CTPOKHM KOMAH, 3aITHCH
B perxcrp aauHbix PFDATA niporpaMmupyembix ¢J1aros cosa
yIIpaB/IeHHs CBeTONHONOM. Jlanee cemyoT KOMaHbl MHHILIHA-
/M3l HEKOTOPBIX PETHCTPOB CHUTHAJBHOTO Ipoueccopa. B
yactHoctH KoManza i0 = Abuf _dm npousBoguT uHMITHAH3A-
LIMIO MHJIEKCHOTO PETUCTPa, BXOAAILETO B PACCMOTPEHHBE HAMU
B mpefplayieit cratbe 6710k DAG CHTHIBHOTO Mpolieccopa,
T. €. OPHCBaNBaeT MHAECKCHOMY PerHCTpy i0 3HadyeHHe ajpeca
Hayana 6ydepa buf_dm, pacnionaratoriierocs B naMsATH JaHHbIX
TpoLedcopa. AHATOTHYHO IPOMCXONUT HHUIMATH3ALMA OPYTHX
PErHcTpoB 3TOr0 6/I0Ka M MHUITHAIM3AlUA PErHCTpa ar 6/I0Ka
ALU. S HaMepeHHO yKa3aa Ha NPHHAUIEKHOCTh PETHCTPOB
610KaM mporieccopa I TOTO, YTOOB! OKa3aTh CBA3b MEXIY
ApXHMTEKTYPOM MpOIIECCOpa M BHIMIOIHAEMOM MpOTrpaMMON H
TEM CAMEIM OOJIErYUTh NOHHMAHHE TOTO, YTO TPOHCXOIMT B
CaMOM TIPOLIECCOPE PH BBIIOTHEHUH TIePEYHCIEHHBIX KOMaH]|
nporpaMmel. Jlaiee B mporpaMMe OpraHH3YeTCA LIUKIHYeCKoe
3aT0/IHEHHe MaMATH JAHHBIX IIPOLIECCOpPa 3HaYEHHEM PErUcTpa
ar. ITocne aToro opraHu3yeTcss LMK, COCTOSAIIMI M3 KOMaHJ]
HHBepTHPOBaHUs BbIxoxHoro ¢tara FL2 mporeccopa u 3amon-
HEHHSI Hy/IEBOM STYEHKH IIAMATH PEry/IPHO YBETMIHBAIOIIUMCH
3HaYeHHeM U3 perucTpa ar. Kpome toro, B TaHHOM UHKE Op-
TaHM30BaHO yTeHHe cocroauus BxonoB PFO—PF3 npoueccopa
M 3aIHCh CYMTAHHBIX 3HAYECHWH B STMEHKY NTAMATH JaHHBIX 10
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azpecy 1. 310 ¢renaHo s TOro, YTo6s! MpH paboTe NpOrpaMMbl
MOXHO 6bUIO YBHIETH C HOMOLIBIO OCIuuIorpada reHeparuio
curHaia Ha BbiBome FL2, a Taxoke ceguTh 3a HBMEHEHHEM 3Ha-
YEHMI S9EEK IAMSTH C IIOMOLIBI0 CUMY/IATOPA WIM [IPYrMX
aIIapaTHO-IIPOrPaMMHBIX CPENICTB, YOOXKIAACh TEM CAMBIM B
IPaBWILHOM paboTe MpOrpaMMbl ¥ HOPMaIbHOM (PYHKLHO-
HHMPOBAHMH IIPOLIECCOpa. 3aBEPLIAET IIPOrPaAMMY JTHPEKTHBA
OKOHYaHus Mopymsi mporpamMmel endmod. B obuiem ciyuae

crpykrypa ¢aivia To/DKHa 6bITh CIIEMyIOIei:

/+ CTPOK# KOMMEHTapueB, onucHBeawumue */

/* Ha3eaHWe M Ha3HA4YBHWE NPOTPaMMBl */
.[vpeKkTuBa Hayana M Ha3BaHMSA MOAYNA NPOrpPaMMb
.fOwpekTuBa 1

. AupexTusa 2

. AvpextuBa N

Metkal: Komangal u onepatopu; /+KomMmeHTapuus/
MeTka2: Komawpa2 u onepatoph; /+*KommeHTapuus /
MeTkaN: KomanpaN u onepatvopw; /*KommeHTapums/

.[MpeKTUBA OKOHYAHUS NPOrPaMMb

EcrecTBEHHO, YTO KOMMEHTapHH, HEKOTOPbIE TUPEKTHBBI,
METKH U KOMaHJIbl C OIIEpaTOpaMU MOTYT OTCYTCTBOBaTb B
nporpamme. 371ech PUBEIEH JUIIb OOILHUI TIPUMEP 3aMUCU
MPOrpamm.

JMpeKTUBB ¥ KOMaH/Ibl 3apaHee OIpeNe/eHbl A3bIKOM IIPO-
IPaAMMMPOBAHHS M He JOMYCKAIOT IIPOM3BO/IbHBIX 3aITHCeil. Met-
Ka MOXXET COCTOAITh M3 MPOHU3BOJIBHOrO Habopa GyKB, CHMBOJIA
TiofruepKuBanHs 1 [p 6e3 po6esoB, OHa IO/DKHA HAYUHATHCH
¢ GyKBBI Y 3aKaHYMBATBCA IBOETOYHEM, ee IIMHa — He 6oree
32-x cumBO/IOB. KOMaHIb! MOTYT 3aIMCBIBATHCA B BEPXHEM WIIH
HIDKHeM perucTpe. KoMmwiaTop mo yMo/myasuio He pacrosHaer
PeruCTp 3armcei! IPOTPaMMBI, T. €. AB/ISIETCS KOHTEKCTHO-He3a-
BHCHMBIM U JIOITYCKAET 3aITCh KOMMEHTApHEB, THPEKTHB, METOK
U KOMAH]I C OTIEPaTOPaMH B JIIO60M PErHCTpe. ITO HEOGXOOUMO
YYMTBIBATD [IPH 3aIlaHHK MeH MeTKaM. Tak, Hanpumep, MeTKu
MET1: u metl: 6ygyT BOCHPHHHMATECA KOMIWIATOPOM Kak
ofmHa U Ta >xe. J/ist TOro, YTOOBI KOMITIISITOP Pas/iHdayl PErHCTp
6yKB, HEOOXONIMO BK/IOYHTH B CTPOKY €ro 3aIlycKa KIod -C.
KomMeHTapuu MOryT conepkarh Jo6bie Habopbl IPOH3BOIb-
HBIX CHMBOJIOB B O[[HO H/IM HECKOJIBKHX CTPOYKAX, 3aK/HOY€eH-
HBIX ME@XIY OTKPBHIBAIOILLIEHCA U 3aKpHIBAOIENCsH PUTYpPHOI
CKOOKOH WM MEXIY CHMBONaMH /* 1 */.

TTo3sxe MbI paccMOTPHM 6oJiee OAPOGHO Bee pasperLieHHbIe
OMPEKTHBEI U CHCTeMy KoManf mpoueccopa. Ho BHavane no-
BefieM NPOUeypy MPpOrpaMMHpPOBaHUsA IIPOLieccopa Ha IIPHU-
Mepe Hallleii MPorpaMMBI Io KOHIa. Haneroch, 3To nomoxer
npo6yIUTE >XMBO# HHTEPEC K H3YIEHHIO M TIO3BOJIMT OBICTpee
OCBOMTD Ha IIPAKTHKE IIPOrPaMMHPOBAHIE CUTHAIBHOTO IIPO-
ueccopa. Mitak, nocie cospanua ¢aiia ¢ nporpaMMoit Ham
HeO6XOIMMO BBINIOMHUTH €r0 TPAHC/IALMIO JUIA NOJyYeHHs
MAIIMHHBIX KOJIOB H 3arPY3HTh X B CHMY/ISTOP [Isi OT/IAAKHU.
Iocne oTmanku MPOTrpaMMBbl €€ MOXHO OyHeT 3arpysHTh B
MaMATH MPOUECCOPa UL BHITOMHEHHSL.

JI/Ist TpaHC/IAIUH IPOTPAMMBI € LENBIO ITOJTyYEHHA MAIIIHH-
HOTO 3arpy304HOTO KOJIa ISt IIPOIeCccOopa HaM OTPeSyIoTCs
IpOrpaMMHBIe CPENICTBA Pa3paGOTKH.

CewmetictBo mponieccopoB ADSP conpoBoXXIaeTcst MOMHBIM
HabOpOM IPOTPaMMHOr0 obecrieveH s (TPaHCATOPEL U 3MY-
JIATOPSBI) M AIIAPaTHBIX OTJIAJOYHBIX CPEACTB (OT/IafO4HBIe
KOMIUIEKTH M BHYTPHCXEMHBIE 3MY/IATOPHI), MPENOCTABIA-
eMmbix ¢upmoit Analog Devices i paspaboTKi mporpamMm

¥ obseryeHus mpoliecca OCBOeHMs TIPOTpaMMHUpPOBaHMA Ha
TIPaKTHKE.

Ha ceropHAIIHMIT IEHb CYIIECTBYET [IBa IIPOrPaMMHBIX Tia-
KeTa KPOCC-CPeJCTB UL PaspaboTKU U OT/IAINKU IPOTrPaMM JjIsi
curHanbHOro mpoiieccopa ADSP-2181. C mosBieHHEM HOBBIX
TPOLIECCOPOB IPOIO/DKAIOT NOOAB/IATHCSA IOTIOMHUTE/BHBIE HHC-
TPyMeHTapuu i pa3paboTku nporpamm. I[lepBelit H3 3THX
[TAKETOB BXOOWT B IIOCTaBKy OT/Iafo4yHoro xomiviekta EZ-KIT
Lite i1 paGoTaeT ITOJT yIIpaB/IeHHEM OTIEPALIMOHHOIM cHcTeMbl DOS
wm B pexxuMe amymiumu DOS mox Windows. Bropoit naker
Visual DSP 6oree osnHero mpoHCXOXXAEHHs, PacTipOCTpaHsAeTCs
CAMOCTOSAITE/IBHO 1 pabOoTaeT MO YIIPaB/IEHUEM OTIEPAIIHOHHOM
cucrembl Windows. Bce Kpocc-cpencTBa mOCTYHHEI Ha caiTe
xomnanvm Analog Devices o agpecy www.analog.com. Kakum
M3 3THX IaKeTOB I0JIb30BATHCA, PEIlIAeT CaM IO/Ib30BaTelb.
Kaxaprit 13 rmakeToB MMeeT CBOM ITPEUMYILIECTBA U HENOCTAT-
k. [T03TOMY 51 O3HAKOMITIO UMTaTesieli C OGOMMM TaKeTamMu
nooyepenHo. Buagare paccMOTpHUM makeT KPOCC-CPENCTB IS
pabotsr mopy DOS. JlaHHBIe cpericTBa paspaboTKH UIsA CHTHATb-
HBIX IporieccopoB ADSP-2181 BimoyatoT B ce6s:

o System Builder (cucremubiit kouduryparop (mocrpou-
TeJb) MPOTrPaMMBbI). ITO MPOrPaMMHBIA MHCTPYMEHT 1A
omvcanusa ocobennocreit obopynosanus. Ol onpenernseT
CTPYKTYPy annaparHOH CHCTEMBI, I03BOIAA Pa3paboTuMKy
yKa3aTh KOJHYECTBO AOCTYIHOH IaMATH, MECTOIIONOXKe-
HY€ [IPOTPAMMHOM MaMsITH M IIAMATH JaHHBIX U JHO60ro
OTO6PaXEHHOTO B IIaMSATh IIOPTa BBOJA-BbIBONA UIA all-
TapaTHOTO OKPYKeHHA. JJaHHBIH IOCTPOUTENE HCHOMB3YeT
BBICOKOYPOBHEBbIe KOHCTPYKIIHH, 3aITHCHIBAEMbIE IIPOTPaM-
MucTOM B (ait ¢ pacimpenteM sys. [Tocne 06paboTku naH-
Horo ¢aita nocrpoutens Gopmupyer Gain apxuTeKTyphI
¢ pacimpenneM ach. Qair apXUTEKTYpBl UCTIONb3YeTCA B
MaTbHEIIIeM KOMIIOHOBIIMKOM, CHMY/IATOPOM U 3MYJIATO-
poM. JlomyckaeTcsi He BBIIOJIHATD IPOLEAYPY CUCTEMHOTO
KOH(PUTYPHPOBaHMA NPH HUCIIONB30BaHNK TOTOBOTO ¢haivia
ApXUTEKTYPBI U1 KOHKPETHOTO IIPOLIeccopa.

o C compiler (kommwsrop sisbika C). Ocyruecrsiisier ripoBep-
Ky M [peo6pasoBaHHe TEKCTOB [IPOTPaMMBl, HAITMCAHHBIX
Ha s3bike C ¢opmara ANSI B TEKCTHI 11porpaMM Ha A3bIKe
Accembrnep cemeiicrea ADSP-21XX. Kpome Toro, on nof-
Tiep>KUBaeT BCTPOEHHBIHN acceMbepHbIit KOM. JTaHHBIH KOM-
IWIITOP HeOOXOIUM TOIBKO 1A TPaHCIAIMH [IpOrpaMM,
HamycaHHbix Ha s3bike C. [Ipu cospanmu mporpamm Ha
si3bike AcceM6rep komrmumaTop C He HCTIOBb3YeTCs1.

o Assembler (Accem6nep-kommurirop). [Tpeo6pasyer TEKCTHE
[IpOTrPaMM, HAITHCAHHBIX Ha sA3bIke AcceMOiiep, B 06bEKT-
HbII (MalMHHBL) KO mporeccopa. OH MOmuEp>KUBaeT
BBICOKOYPOBHEBBIIT CHHTAKCHC Habopa KOMaH]I M OCYIIECT-
BJIIET TIOJIHYIO [IPOBEPKY CHHTAKCHCA IporpamMmel. Kpome
TOTO, KOMIIWIATOP IOAEPXXMBAET THOKYIO CTPYKTYPY MaK-
POCOB M BKIIOYEHHE JIOMO/THUTE/TLHBIX (hailyIOB € IIOMOILBIO
ImupexTHBHI include nmporpammer npernpoueccopa. Kak mpa-
BIJIO, KOMITI/IITOP COCTOMT M3 HECKO/IBKHX ITPOTPaMMHEIX
YTHIUT.

e Linker (koMnoHoBIMK). O6bequHsIeT OTAENbHO acCeM-
6mpoBaHHbIE MOIY/IH IPOTPaMMbl (OTHenbHbIe daiiibl
C TEKCTaMHM NIPOTPaMM) B €IHMHBIN CBSI3aHHBIN MAIlIMH-
HbL1 Kof. [IpH Heo6XOMMMOCTH Ha 3Tane KOMIIOHOBKU
TIpOTpaMMBI MCIONb3yeTCs IporpaMma 6ubiHoTekaps
IUIAL CO3/IaHUA 3aKOHYEHHBIX TIPOTPaMMHBIX 6H6/IHOTEK,
BKJIIOY3EMBIX BIOCTIENCTBHM B OCHOBHYIO IIPOrpaMMy.

o Simulator (cumynsTop). [To3BoseT OTAXUBATh IpOrpaM-
MBI ITyTeM HMHTAIMY PaGoTHI CUTHAIBHOTO TIpo1ieccopa B
[aMATH TEPCOHATIBHOTO KOoMIbloTepa. MHTepaKTHBHBIIM

11



KOMI'IOHeHTbI

TIO/Ib30BATENBCKHIA HHTEPGhENC CUMY/IATOPA IIOLAEP>KUBA-
€T II0/THOE CHMBOJILHOE acceMOTMpPOBaHKe U AH3acceMOTTH-
pOBaHUe IMYNIHMpPyeMbIx KoMaH]. CUMY/ISITOP MOTHOCTBIO
3My/HMpyeT KOH(MHUIYPAIMIO anmapaTHOro obecrieveHus,
OIMMCAHHYIO ¢ MOMOLIBIO (paivia apxuTeKTypel. OH obec-
TIeyHBaeT MOKOMaH/THOe BHIOJIHEHHE acceMbiepHOro kozia
ADSP-2181 1 nosBosisieT 0TOOpa)KaTh Ha 9KpaHe MOHHTOpa
BHYTPEHHUE PETMCTPBI ¥ TaMATh IIPOLECCOpa.

e Splitter (pacnpemenutenp). ITa IporpaMma-yTHINTA IO
BBIXOJHBIM [IaHHBIM KOMIIOHOBHIMKA hopMupyeT aiin
1A ipoiBkH [13Y, 13 xoTopok aBTOMAaTHYECKH MOXKET
TIPOM3BOMIUTBCSA 3arpy3Ka MpOrpaMMbl B IIaMATH IpoLIec-
copa 4epes nopt BDMA.

M3 ommcanus Kpocc-CpecTB, U3/IOXKEHHOTO BHIIIIE, CTaHO-
BUTCSA MOHATHO, YTO IIPY TPAHC/IAUMH IIPOTrPaMM, HAITHCAHHBIX
Ha fA3bIKe AcceMbiiep, MOXHO HCKIIOYHTD ONEPAIH CHCTEM-
HOTO KOH(}UTYpaTOpa nporpaMMel ¥ KOMITIWIATOpa sA3biKa C.

Ionuslit makeT Kpocc-CpeCTB MOXKHO IIPHOGpECTH BMECTE
¢ ortnapouHbsIM KomiviekTom EZ-Kit Lite y npencraButeneit
¢upmbl Analog Devices. O6rerdeHuy 0 BepCHIO KPOCC-CPEICTB
IULA CUTHaNIbHOTO ntpouieccopa ADSP-2181 nox ynpasieHnem
oneparnmoHHoi cucTeMbl DOS MOXHO cKayaTh € caiiTa wWww.
xxivek.narod.ru. B kayecTBe OT/IaIOYHOTO CPEMICTBA ITPH 3TOM
MOXXHO HCTIO/I30BAaTh TECTOBYIO ILIaTy, OIMCAaHHYIO B [1].
YcTaHOBKa IOJIHOTO ITaKeTa Ha KOMIIBIOTEP HE BbI3BIBaeT
cnoxHocreit. Ero Heo6xomumMo MHCTa/UMpoBaTh Ha muck C
B katasor ADI_DSP. O6neryennas BepcHsi KpOCC-CpeCTB C
caiita www.xxivek.narod.ru pacrnakoBbIBaeTCs1 U KOTUPYETCs
B katasor C:\ADI_DSP. ITocne 3Toro Heo6xogumMo cosnaTh
paboumit KaTaaor s Baux Gyayiux pabodux mporpamMm

Tabnuya 2
Wma banna HaszHaueHme

bld21.exe CucTeMHbIN KOHOUrypaTop (NocTpouTens) NPorpammbl

ccl.exe, g21.exe [Komnunatopsbl A3bika Cu

asm21.exe Komnunarop accembnepa

asmpp.exe Accembriep-npenpoueccop

asm2.exe Accembnep

Id21.exe KomnoHoB WMWK (pegakTop ceA3ein)

I Bubnuorekaps (nporpamma ans pabotol ¢

ib21.exe

61bnuoTekamn NPorpamm)

spl21.exe Paspenutenb nporpamm ans nporpammmupoBaHua M3y
(cnnuTTep)

sim2181.exe Cumynatop nporpamm ansa npoueccopa ADSP-2181

hexbin2.exe MNpeo6pasoBarens HEX-koga B ABOUUHBIA dopmar

Ha Mo60M AHUcKe. JUist KaXXIOro HOBOTO IIPOEKTa JIyYILe BCEro
CO3/aTh OTIE/IbHbIA KAaTa/10r WIM IOIKAT/IOT, 3TO NO3BOIUT
YTIOPAIOYHTD BCE ITPOEKTHI.

TMocne ycranoBku cpefcTs paspabortku B Katamore ADI_DSP
IO/DKHBI HAXOIMTHCA HOAKATAIONH ¢ (ai/laMH TPaHCIATOpa,
616/moTeKaMH M APYTHMH CITy>KeOHbIMH (aiviaMy. OCHOBHBIE
HcHoNHsAeMble (ali/Ibl PacHOIAraloTCa MOCKe MHCTAUIALUH
nakera B katatore C:\ADI_DSP\21XX\BIN\. Ilepeuens ucnon-
HAEMBIX (PAIIOB ¥ MX Ha3HAYEHUE PUBENEHH! B TabiL. 2.

ITpodonncerue credyem

Oner Banbna,
r. Muacc Yenab6uHckoit o611.

NUTEPATYPA:

1. O. Banena. IHugpposwie cueHanvrve npoyeccopor. — Cxe-
momextuka, 2004, Ne 4, c. 44—46.

Oxoxyanue, Hauano — N° 7/2004

OnepaunoHHblie ycunurenm

Npon3BOACTBEHHON

nnHenkn Burr-Brown ot TI

Onepan{oHHBIE YCHTUTEMH OOGLIEro

Oneparyionnsie ycwmrern OPA128LM

® 110/10Ca €AMHHYIHOTO yCHJICHU A,

He MeHee 4 MI'u;
e paboumit AuanasoH
TEMIEPATYP -40...+85 °C.

QupMa BBITYCKAaeT HECKOIBKO THIIOB
6BICTPOEHCTBYIOIMX IIPEIU3HOHHBIX
OTIEPAIIMOHHBIX YCHIHMTENIEH — CYeTBe-
peausie OPA404, OPA602 u np. Llo-
kxoneBka OPA404 mokasana Ha puc. 15

BBIIIYCKAIOT B META/UTMYECKHUX KOPpIIy-
cax TO-99, ux ommyaeT Ype3BbIYAHHO
HU3KUI BxonHOM TOK cMernenns (Ultra-
low bias current), He mpeBplLRIOIINIL
0,075 nA. X OKOJIEBKa He OT/IMYaeTCs
OT NPUBENEHHOM Ha puc. 1. [lapamerpb
Oy OPAI128]M, KM, LM HOpMupOBaHbI
ni1s nuanasona Temmeparyp 0...70 °C,
OPA128SM — mna -55...+125 °C. Ha
pHc. 13 mokasana cxema nugpdepenty-
IBHOTO HHCTPYMEHTATBHOFO YCHIUTE/IA
11 6MOMETUIMHCKOTO 060PYIOBaHHUA.
Ero BxomHoe conporusiienre — 101° Om,
ko3 dunyent ycwiennsa — 40 nb (on-
penensercst popmynoir K = 1+2R /R ).
JTuddepertimanbabni ycwmrens INA105
Tax>ke oT Burr-Brown. Bxomnoit Tox cMme-
1ienusa Menee 0,1 mA uMeroT 6oree felie-
BbI€ oleparMoHHble yewmrenn OPA129,
BBITYCKAEMBI€ B IUTACTMACCOBBIX KOPILY-
cax DIP, SOIC. Mx napameTpbl HECKONILKO
xyxe, ueM y OPA128, 1iokoneBKka MUKPO-

‘l 2 CXeM IIpMBENieHa Ha puc. 14.

npumeHennsa OPA131, OPA2131 (caBo-
ennbnt), OPA4131 (cuerBepeHHEII1) BbI-
ITyCKAIOTCA B IUIACTMACCOBBIX KOPITYCcax
DIP, SO-8, SOL-16 (puc. 15).

OcHoOBHBIE TAPaMETPBL:

@ BXO/IHOI TOK CMEILEHUS,

He 6ostee 50 nA;
® PasHOCTh BXOIHBIX HATIPSI>KEHUI

(Offset voltage), e 6omee 2 MB;
® HalpsHKEHUS UCTOYHHKOB
MUTaHUA +(4,5...18) B;

@ CKOPOCTh HapacTaHHsl BBIXOJHOTO
HanpspkeHus, He MeHee 10 B/Mkc;

1I5<0,1nA

G =100
CMRR > 118 dB
RiN > 1019 0m

6

25k 25k

5

Burr-Brown
INA105

d—o Buixog

(SO-14 1 SOL-16), OPA602 — Ha puc. 1
(OPA602AM, BM, CM B M€Ta/UTHYECKOM
xopiyce TO-99).
OcnoeHbie napamerper OY:
® 110/10Ca eTMHMYHOTO YCH/IeHHS,
HE MEHee 6,5 MIy;
® CKOPOCTh HapacTaHMs BBIXOIHOTO
HaIIpsDKeHHs], He MeHee 35 B/Mkc;
® PasHOCTDL BXO[IHBIX HaIlPsDKEHMI:

w1 OPA404 +750 MKB,
w1 OPA602 +250 MxB;
® BXO/THOM TOK CMEHICHHUA
m1a OPA404 +4 A,
OPA129
-/
NC 1 EI S ubstrate
An |2 ZI V4
+n | 3 EI Qutput
NC | 4 E V-
Puc. 14
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OPA131 OPA2131
N\ N
Trim | 1 E NC OutA E E V+
-n |2 Zl V4 {nA Iz A Z| OutB
+Hn | 3 El Output +in A E A E -inB
V- | 4 Z| Trim V- E Z| +nB
8-Pin DIP, SO-8 8-Pin DIP, SO-8
OPA4131
OPA4131
[ ]
\ OutA E outD
OutA |1 [ EI outD
-inA m b - -—E -InD
-inA 2 1 —“E -inD A D
A D HnA ﬁ + + ~E +nD
+#nA |3 H+ +—E| +InD
V+ EI V-
V+ | 4 l__1_| V-
+HnB H + +H +HnC
+nB S [+ +—E| +HinC B C
B C 4nB ~ -H1| anc
-nB |6 H- ——3 -InC
outB E‘ outC
outB |7 E outC
NC Zl NC
14-Pin DIP
SO-14 SOL-16
TOTAL HARMONIC DISTORTION + NOISE
Puc.15 vs OUTPUT VOLTAGE
01 —
mis OPA602 +1 mA; T = .
® HaNpsDKEHHUS UCTOYHUKOB 5 T 1
MTHTaHUSA #(5...18) B. =z *'KF"1H—= T
rr T T =1kHz
a t = T
MHuKpOCXeMBbl HAXOAT NPHUMEHEHHE 2 SRy s o _
B ONTOIEKTPOHUKE, MPEIU3HOHHBIX 0001 "N ; i !
M3MEPHTENBHBIX NPHOOpaX, COHapax, — "’\\ ;i Jﬁ%ﬂﬂ
T P
BBICOKOKaY€CTBEHHOM 3BYKOBOM 060- [N ] }
o 1
PYIOBaHHY, MEIHUITUHCKON TEXHUKE. 0.0001 b f -
Henoporoit onepauyoHHBIH yCHIH- o ! 10 100
. Output Voltage (Vp-p)
TeNb C MalbIMU HETMHEHHBIMHM MCKa- o oo

JKeHHAMH M NosieBbIM BxonoM OPA604
NpefHasHaveH U1 PHMEHEHHS B BEI-
COKOKa4yeCTBEHHOM IPOeCCHOHATLHOM
u Hi-End 3BykoBOM 060pynOBaHUHU B
Ka4yecTBe BXOIHBIX/BBIXOJHBIX KaCKa-
pos mns LIAII, aHanmusaTopax CHekT-
pa, aKTUBHBIX QWIBTPAX M B KauecTBe
YCWINTENEH PA3IM4IHBIX JATIUKOB. BbI-
ITyCKAeTCsi CABOCHHBIH BapHaHT 3TOTO
OY — OPA2604. Koaddunuent ue-
JNIMHEMHBIX MCKaXXE€HUH 3THX MHMKPO-
cxeM — He 6osee 0,0003 % Ha yacToTe
1 xI'n. Kpome Toro, oHHM XapaKTepusy-
I0TCS1 BeCbMa MAJIbIMH LITyMaMH — TIPH-
BeJICHHOE K BXOLY HAaIpsDKEHHE IIIYMOB
ne npepbinaer 10 HB/TuY2 na gacro-
Tax 1...10 k[1y u 25 HB/T1!? Ha yacTore

TOTAL HARMONIC DISTORTION + NOISE

vs FREQUENCY
1 e —
B =
F»LF
0.1 H =
o 4!/
—_ jma e — 3
2 i T =
< ]
+ 0,01 - = ]
a : S==52 =
X 1 o | ]
z
TS =10V H
o001 =
E —— S |
: +
T e it
0,0001 Ll
20 100 1k 10k 20k
Frequency (Hz)
Puc. 16

10 I'i. CkopocTh HapacTaHUs BBIXOJI-
HOTO yCWIeHUs — He MeHee 25 B/MKkc,
TIOJI0Ca €MUHHYHOTO YCUICHHA — He
meree 20 MI'n. HanpspxeHusa UCTOYHH-
KOB nuTanua — +4,5...%24 B, nuana-
30H pabouux TeMmneparyp — Ot -25 10
+85 °C. MHKpOCXeMB! BBHIITYCKAIOTCA B
mactMaccoBeix Kopirycax DIP, SOIC,
IIOKOJIEBKAa COOTBETCTBYET IIOKa3aHHOM
Ha puc. 1. Ha puc. 16 u 17 nokxasaHsi 3a-
BHCHMOCTH K03 HIIHEHTa He/TMHENHBIX

fp=20xy

Puc. 18

HCKa)XEHUH OT YaCTOTHI P Pa3INuHBIX
koa(dumeHTax yowienus (puc. 16) u
OT JIBOMHOM aMIUTMTY/Ibl BBIXOJTHOT'O Ha-
npspkenus Ha dacrote 1 k' (puc. 17).
Onepannonneie yeunuremu OPA604
HaXO[AT IPUMEHEHHE B KauecTBe (rib-
TPOB HIDKHUX 4aCTOT, YCTAHAB/IMBAEMBIX
Ha Bbixomax LIAIT mpourpeiBatenei
koMrakT-guckoB. Ha puc. 18 npuBenena
cxema ®HY TpeThero nopsnka c 4acro-
To¥ cpesa 20 kI'y, Ha puc. 19 — bwib-

Puc. 19

Tpa BaTTepBOpTa TpeThero mopsAnka c
yacToToy cpesa 40 kl'11.

Hrxenepo! Burr-Brown onpenemum
CBOE OTHOIIEHHE K TUCKYCCHH O Kadec-
TBE 3BYYaHHA YCHIHMTENEH 3BYKOBBIX
4aCTOT, BHIMOJHEHHBIX Ha GUITO/IAPHBIX
M NOJIEBBIX TpaHsHcTopax. KopoTko aro
BBIDJIAAUT crienyoruuM obpasom. O6b-
eKTHBHbIE H3MePeHHs Psijia TapaMeTpoB
YCUIIHTEIEH He BCeTia KOPPeIUPYIOTCs C
pe3y/bTaTaMU OLEHKH Ka4eCTBa UX 3BY-
YaHUA IKCTIEPTaMH TPU MPOCTYIINBa-
HuH. [Ipu paspaGoTke OnepalOHHBIX
yeunureneit OPA604 6bUIH TIPHHATHI
BO BHMMaHMe 002 IOAX0fa K TECTHPO-
BaHUIO — OOBEKTHUBHBIA, OCHOBaHHBII
Ha M3MEpPEHHH KIIOYEBBIX NIApaMeTpOB
ycuTeNner U Cy6beKTHBHBII, TTOTyYeH-
HBI IIPH NPOCAYILIMBAaHUH YCHIMTENCH
3KcnepTaMu. MHorue ayIHO3KCIEpTH
NPUIEP)KUBAIOTCA MHEHUA, YTO KadecT-
BO 3ByKa, obecrieirBaeMoe YCHIHTE/SIMH
Ha TIOJIeBBIX TPaH3HCTOpaX, Iy4Ile, YeM
Ha GUNO/IPHBIX. BoaMOXKHas npHYHHa
3TOTO B TOM, YTO B CIIEKTPE BBIXOIHBIX
CHTHAJIOB YCWIMTeNelH Ha OGUITOAPHBIX
TPaH3UCTOPAX 3HAYUTENBHO GOIbILIE rap-
MOHHK, YeM B CIIEKTPEe KaCKajoB Ha IIO-
JIEBBIX TpaH3KcTopax. [1oseBblie TpaHayc-
TOPBI, TAKOKE KaK U 3/IEKTPOBaKyyMHBIE
JIAMITHI, UMEIOT KBAJIPaTUIHYIO Tiepeia-
TOYHYIO XapaKTePUCTHKY (3aBHCHUMOCTb
TOKa CTOKa OT HaIIpsDKEHUA Ha 3aTBOpeE),
MPAMOIA PE3Y/IBTAT 3TOTO — HeGOMbIIIoe
YHCJIO0 TAPMOHHK B CHEKTPE BBIXOHOTO
CHTHAIA.

®upma Burr-Brown Beimyckaer 6071b-
LII0€ YHC/IO THUIIOB OIEPAlHOHHBIX YCH-
JMTeNne, MHOTHE U3 KOTOPBIX MMEIOT
YHHKa/IbHBIE TTapaMeTpsL. B npaiic-nuc-
TaxX POCCHICKUX (PHPM-IUCTPHOBIOTEPOB
9/IEKTPOHHBIX KOMIIOHEHTOB 3HayaTcA
nopsagka Byx coTeH thnos OY, cpe-
IM HHUX €CTh OTHOCHTEJIBHO [IelleBEHIE
($2...5) u ouenpb poporue ($100 u Go-
JIee), 3TO MO3BOJIAET HMCMONB30OBATh MX
1151 paspabOTKH M U3TOTOBJIEHHA allia-
PaTypBl CaMBbIX Pas/IMYHbIX KJIaCCOB.

10pwii [lerponasroBcxmii,
r. Taranpor
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Npoponxenne. Hauano — N° 3/2004

Ananns SFR-coBmecTmmocTn
MUKPOKOHTpOiepoB pupmbl

Silabs

NOACUCTEMA KOMMYTATOPA PECYPCOB
CROSSBAR 1 NOPTOB

B pamkax HacTOsIeH CTaThH LHKIA
TIPOM3BENIEH CHCTEMHBIN aHA/M3 COB-
MECTUMOCTH IMOJICHCTEMBI KOMMYTaTopa
pecypcos Crossbar 1 nopToB BBOna/BEI-
BOJIa.

INopcucrema nopToB BBOMa/BHIBONA M
KoMmyTaTopa pecypcos Crossbar mukpo-
KOHTpoUIepoB (upmet Silabs [1] (panee
Cygnal) uMeeT HOCTaTOYHO CIOXKHYIO
BHYTPEHHIOIO CTPYKTYPY M GOIBIIOE YHC/IO
CBA3aHHBIX C Helt SFR perucTpos, npHse-
nensbIX B Tabi1. 1. KommyraTop pecypcos
Crossbar sIB/Is€TCSI OPHIHHAIBHBIM Y37IOM

¢upme: SiLabs 1 He BcTpeyaerca y MUKpO-
KOHTPOJUIEPOB IPYTHX IIPOU3BOJIUTENIEN.
KommyTtarop pecypcoB Crossbar o cytu
nipencraB/sier cO60¥ MHOTOKaHATbHBIH
AHATOTOBBIH MY/IETUIVIEKCOP C YHCTIOM
BXOIIOB, PaBHBIM YHC/Ty BXOIOB/BBIXOIOB
BCTPOEHHBIX NepH(epPUIHBIX y3/I0B, H
YHIC/IOM BBIXOMIOB, PABHBIM YMCILy IMHHIT
(BBIBONIOB) HECKOJIBKHX NOPTOB BBOHA/
BbIBOa (OOBIYHO 2-3 mopra). Ympas/is-
©TCSL 9TOT C/IOXKHBIH MY/IBTHIUIEKCOpP OT
TIPHUOPUTETHOrO et paTopa pecypcoB
(Priority CrossBar Decoder), xotopsiii, B
CBOIO OY€pPeib, YIIPAB/AETCA OT HECKOIb-
xux SER perucrpoB (XBRO—XBRn). Kom-

MYTATOp PecypcoB IIO3BO/ISIET BHIOPATh U3
Habopa MMEIOLIMXCH B MUKPOKOHTPO/I-
nepe mepuepUITHBIX YCTPOICTB TOIBKO
T€, KOTOphIe OymyT MCIIONB30BaThCA B
TIPOEKTUPYEMOM H3JI€/IMU, U BBIBOIHTD
Ha BHELITHYE BBIBOJII MUKPOKOHTPOJLIEPA
CUTHAJIBl YTIPAaBJIEHUA TOJIBKO 3THX He-
06XOMMBIX TTepHePHITHBIX YCTPOFCTB.
H3BecTHO, YTO pa3pabOTYMKH, KaK Ipa-
BWIO, UCTIIOJIb3YIOT BCErOo OKOIO 60 %
BCTPOEHHBIX NepUhePHITHBIX Y3/I0B MUK~
POKOHTPOJIIEPa, C/IEIOBATETBHO, OCTalIb-
HEI€ HEHCIO/Tb30BaHHbIE BBIBOJIbI BCTPO-
eHHoil niepudepur HeT HeOOXOMUMOCTH
BBIBOJIUTH Ha JINHUH IIOPTOB BBOJA/BBI-
Bona. MIHbpIMU c/10BaMu, Ha/nrare THOKOTo
M€XaHH3Ma, TIO3BOJIAIOIIETO COEMHATE C
BHELITHUM MHPOM (4epes JIMHUM TIOPTOB
BBOJA/BHIBOMIA) TOJIBKO HEOOXOIHUMBIE Me-
pHdepHitHbIE Y3/IHl MEKPOKOHTpPOJUIEPA,
MIPENOCTAB/IAET BO3MOXXHOCTh YBE/IMYe-
HISI KO/IMIECTBA BCTPOEHHOH niepridepru
H, C/Ie[OBATE/IBHO, PacCLIpeHus GYHKIIH-
OHA/ILHBIX BO3MOXHOCTeH. CriemyeT oTMe-

Tabnuya 1
HasBaHue rr— ;a::;:::::a —— Agpec SFR pejruc;pa Ana moandmkaumn
perucrpa Cromb. yP FOOx | FO1x | FO2x | FO4x | FO6x | Fi2x | F2xx | F30x | F31x | F32x | F33x | F35x
rossbar u nopros
XBRO KommyTaTtop pecypcos 0 OxEl | OxEl | OxEl | OxEI/F | OxEI/F | OxEl/F — | OxE1 ] OxEl | OxEl | OxEl [ OxEI
XBR1 KoMMyTaTop pecypcoB & OxE2 | OxE2 | OxE2 | OxE2/F | OxE2/F | OxE2/F — | OxE2 | OxE2 | OxE2 | OxE2 | OxE2
XBR2 KommyTaTtop pecypcos 2 OxE3 | OxE3 | OxE3 | OxE3/F | OxE3/F | OxE3/F — | OxE3 | — — — —
XBR3 KommyTaTop pecypcos 3 — — — OxEQ/F | OXEO/F — — — — — — —
PRTOMX__|Mynstunnekcop Port0 — — — — — — OxE1 — — — — —
PRT1MX |Mynsrunnekcop Portl e — — — — — OxE2 | — — — — —
PRT2MX _|Mynsrunnekcop Port2 — — — — — — OxE3 | — — — — —
PO Perucrp Port0 0x80 | Ox80 | 0x80 | Ox80/A { Ox80/A [ Ox80/A | 0x80 | Ox80 | Ox80 | Ox80 | Ox80 | Ox80
P1 Perncrp Port1 0x90 | 0x90 | 0x90 | Ox90/A | Ox90/A | Ox90/A | Ox90 | — | 0x90 | 0x90 | 0x90 | 0x90
P2 Pernctp Port2 OxAQ | OxAQ | OxAO | OxAO/A | OxAO/A | OxAQ/A | OxAO | — [ OxAOQ | OxAO0 | OxAQ | OxAOQ
P3 Perncrp Port3 0xBO | OxBO | 0xBO | OxBO/A | OxBO/A | OxBO/A | OxBO | — | OxBO | OxBO | — —
P4 Perucrp Port4 — — | Ox84 | OxC8/F | OxC8/F | OxC8/F | — — — — — —
P5 Perncrp Port5 — — 0x85 | OxD8/F | OxD8/F | OxD8/F | — — — — — —
P6 Perncrp Port6 — — 0x86 | OxE8/F | OxE8/F | OxE8/F — — — — — —
P7 Perucrp Port7 — — | 0x96 | OxF8/F | OxF8/F | OxF8/F — — — — — —
POMDOUT |Pexwum ebiBoa Port0 — — — | OxA4/F | OxA4/F | OxA4/F | — | OxA4 | OxA4 | OxA4 | OxA4 | OxA4
P1IMDOUT |Pexwum BbiBoAa Port1 — — — OxAS5/F | OxA5/F | OxAS/F | — — | OxAS5 | OxA5 | OxA5 | OxA5
P2MDOUT |Pexwm BbiBoga Port2 — - — OxA6/F | OxA6/F | OxA6/F — — | OxA6 | 0xA6 | OxA6 | OxA6
P3MDOUT |Pexwum BbiBoga Port3 — — — | OxA7/F | OxA7/F | OXA7/F | — — | OxA7 | OXA7 | — —
P4AMDOUT |Pexum BriBoga Port4 — — — 1 Ox9C/F | Ox9C/F | OX9C/F | — — — — — —
PSMDOUT _|Pexwum BriBoga Port5s — — — | Ox9D/F | Ox9D/F | Ox9D/F | — — — — — —
P6MDOUT _|Pexwnm BbiBofa Porté — — — Ox9E/F | OX9E/F | OXOE/F | — — — — — —
P7MDOUT _|Pexwm BbiBoga Port7 — — — 0x9F/F | Ox9F/F | Ox9F/F — — — — — —
P740UT _ [Pexxum BbiBoga Port4—7 — — | OxB5 — — — — — — — — —
POMDIN _ |Pexum BBoga Port0 — — — e — — — OxF1 | OxF1 | OxF1 | OxF1 ] OxF1
PTIMDIN _|Pexxum BBOAa Port1 — — 0xBD | OxAD/F | OXAD/F | OxAD/F — — OxF2 | OxF2 | OxF2 | OxF2
P2MDIN _{Pexxnm BBOAA Port2 — — — OxAE/F | OXAE/F — — — | OxF3 | OXF3 | — —
P3MDIN _[Pexwum BBofia Port3 — — — | OxAF/F — — — — | OxF4 | OxF4 | — —
PRTOCF _ [Kondurypaums Port0 0xA4 | OxA4 | OxA4 - — — OxA4 | — — — — —
PRT1CF _|KoHdwurypaums Port1 OxA5 | OxA5 | OxA5 — — — OxA5 | — — o — —
PRT2CF _|KoHdurypaums Port2 OxA6 | OxA6 | OxA6 — — — OxA6 | — — — — —
PRT3CF__|Kondurypauus Port3 0xA7 | OxA7 | OxA7 — — — OxA7 | — — — — —
PRT1IF__ [®naru npepbiBanuA Port1 OxAD | OXAD | — — — — OxAD | — — — — —
ITOICF _ |KoHdurypaums INTO/ n INT1/ — — — — — — — OxE4 | OxE4 | OxE4 | OxE4 | OxE4
P3IF Onaru npepuiBaHvin Port3 — — | OXAD — — — — — — — — —
POMODE _|D/A pexwum Port0 — — — — — — OxF1 — — — — —
P1IMODE__[D/A pexum Port1 — — — — — — OxF2 | — — — — —
P2MODE |D/A pexwum Port2 — — — — — — OxF3 | — — — — —
P3MODE _|D/A pexum Port3 — — — — — — OxF4 | — — — — —
POSKIP___|Pexwm nponyckos Port 0 — — — — — — — — | 0xD4 | 0xD4 | 0xD4 | 0xD4
P1SKIP __ |Pexum nponyckos Port 1 — — — — — — — — | OxD5 | OxD5 | 0xD5 | OxD5
P2SKIP _ |Pexxum nponyckos Port 2 — — — — — — — — | OxD6 | OxD6 | — —

®

SILICON LABDORATORIES



CxemoTtexHuka Ne 8- asryct 2004

THTD, YTO ITOCKOJIbKY Y3€/1 KOMMYTaTopa
PECYPCOB AIB/IAETCS HOBIIIECTBOM, M €TI0
CTPYKTYpa elLie He CTaIa OOIIeNpHHATHIM
CTaHHAPTOM, paspaboTIMKH GUPMBI Si-
Labs mocrosino coBepiieHCTBOBaM 3TOT
Y3€71, Iy<IlIas ero 110 Mepe BBIXO/Ia HOBBIX
MHKPOKOHTPOJUIepHBIX ceMericTB. Crec-
TBHUEM 3TOT'O 3BOJIIOIIHOHHOIO Pa3BUTHSA
apxutexTypsl Crossbar siBnsercs To, 4to
o SFR-coBmectumocty ysna Crossbar y
Pas3/IM4YHBIX CEMEHCTB FOBOPUTDL HE NPHU-
xogurcst. OFHAKO HEKOTOPOE eINHO0Opa-
3ue Bce Ke Hab/onaeTcs, U, MOCKOMbKY
y3en kommyTatopa pecypcop Crossbar
SIB/IIETCA UPE3BBIYAIHO BAXKHBIM, MBI
PaccMOTPHUM €0 JOCTATOYHO MOAPOGHO,
HO YYTh ITO3Xe.

IIpexxpe Bcero, OTMETUM, YTO MHK-
pokouTpo/Tephl (upMst Silabs umeror
PA3TUIHOE YHUC/IO CTAHAPTHBIX HAITHHIX
MOPTOB BBOM@/BHIBOJIa — OT OHOTO JI0
BOCbMH. HanoMHUM, YTO CTaHmapTHBI
MMKpOKOHTpoOsUIep 18051 MMeeT yeThipe
nopta (Ports 0—3). IlopTel, He ume-
IOHIHE BHEIIHUX BBIBOJIOB (BBHIY He-
XBAaTKH BBIBOJIOB KOPITYCOB), MOTYT ObITh
HCIO/Tb30BaHbl KaK PETHCTPBI 0611iero
HasHaveHHs. [TopTeI BBO/Ia/BBIBOMIa2 MHK-
pokoHTposuiepoB ¢upmer SiLabs BemyT
cebsi Tak >Ke, KaK IOPTHI CTaHJIAPTHOTO
18051, HO UMEIOT IOTIOIHHTE/IbHBIE (DYH-
KUHMOHA/TbHBIE BO3MO>XKHOCTH.

Kaxxpas miuus nopra BBOIa/BLIBOMIA
MOXeT ObIThb HAaCTpOeHa KakK BXOIHasi
WIH BBIXOZIHAs JIMHHA, KOTOPasi B CBOIO
ovepenb MOXXET OBITh HACTPOEHA Yepe3
cootercTBytore SFR perucrper kax -
HMS C «TPEThUM» BBICOKOMMITE[AHCHBIM
COCTOSIHUEM WIH JIHHHS C «OTKPBITBIM
HCTOKOM». B mmocnemneM crydae Moxxer
6bITh BTIOYEHA (KaK IPABUIIO, JIJisl BCEX
IIOPTOB OJHOBPEMEHHO) [IPUBSA3KA yPOB-
Heit «Pull-Up», T. e. nogxmoyeHue Bcex
JIMHUI Yepe3 HHAHUBHIYAIbHbBIE PE3HCTO-
pol (HOMHHaIOM nTpuMepHO 100 KOM) K
HCTOYHHMKY IHTaHHA. CTOUT TaKXKe 0-
6aBUTb, YTO BHYTPEHHSA OpraHM3alus
JIMHHMI IOPTOB TaKOBa, YTO OHHM OIpa-
HUYHMBAIOT BBIXOJTHOM TOK IPUMEPHO Ha
ypoBHE 25 MA Kak B COCTOSIHMH JiOT. 0,
TAK M B COCTOSTHHH JIOT. 1 (¥ HEKOTOPBIX
MHKPOKOHTPOJUIEPOB OH Ha 5 MA MeHb-
mie). 3TO CBOMCTBO BBIXOIHBIX JIMHMIA
TIOPTOB BBOJA/BBIBOMIA ITO3BOJISAET IOJI-
KII0YaTh K HUM, HallpUMep, CBETONHOIbI
6e3 OrpaHMYMBAIOIITUX PE3HCTOPOB.

Peructper SFR Bcex OCHOBHBIX TTIOPTOB
P0—P3, ecnu oM UMEIOTCA y ceMecTBa
MHKPOKOHTPOJUTEPOB, PacIiONaratoTcs o
cranpapTHeIMU anpecaM 0x80, 0x90, 0xAO
1 0xB0. Kak BunHO u3 Tabi1. 1, Bce cemeiic-
TBA MUKPOKOHTPO/UIEPOB MMEIOT TIOPTHI
PO—P2 (3a MCKITIOYE€HHEM CEMEICTBa
F30x, y KOTOpPOrO MMEETCs TONMBKO OiuH

B v NyemnTeyuiawa No R

nopt P0). HekoTopble MUKPOKOHTpOJLIE-
poI cemeitctB FO2x, FO4x, FO6x 1 F12x (c
YeTHBIMM HOMepaMH) COAEpKar Io Ye-
ThIpe JONIOHUTENBHBIX TopTa (P4—P7),
KOTOPBbIE€ MMEIOT aHAIOTHYHBIE CTAHMAP-
THBIM SFR perucTpel, pacnionararonyecs
1o agpecaM 0x84—0x87 yiss MUKpOKOH-
TposuiepoB ceMercTBa FO2x 1 1o agpecam
0xC8, 0xD8, 0xE8 u 0xF8, pacrionoxxen-
HBIM Ha cTpaHuue F 111 MUKpOKOHTpPOJI-
nepos cemericts FO4x, FO6x u F12x.

Kpome ocnoBHBIX SFR pervuctpoB Kax-
oot opt (PO—P7) umeer ertie peructp
KOH(HIypaluy BBIBOfA. DTH PECHCTPEI
Y paHHHMX CEMENCTB MHUKPOKOHTPOJUIE-
pos F0Ox, FOlx, FO2x u F2xx HasbiBa-
mck PRTnCF (n — HoMep nopTa), a 'y
OCT/ILHBIX CEMEHCTB MUKPOKOHTPOJUIE-
pos cram HaseiBaThca PnMDOUT. Onu
pacnonararotcss mo SFR ampecam 0xA4,
0xA5, 0xA6, 0xA7, 0x9C,0x9D, 0x9E n
0x9F pj1s1 moptoB PO—P7 cOOTBETCTBEH-
HO. ETMHCTBEHHBIM OT/IHYMEM SIBIAETCA
TO, 4TO [I/Isi CEMEHNCTB C MHOTOCTPaHHY-
Hoit opranm3sanueiit SFR (F04x, FO6x u
F12x) onM pacrionaraiotcsi Ha CTpaHuLe
F. Kaxxnprit 6UT 3THX PETHCTPOB COOT-
BETCTBYET TaKOMy >Xe OMUTy perucrpa
COOTBeTCTBYIOLIero mopra Pn. Ecmm 6ur
3TOrO perucrpa paset 0, To IMHUA TOpTa
B P&>KHMe BBIBOJIa PabOTaeT C OTKPHITBIM
HCTOKOM, UHaYe — B OOBIMHOM KIIOYe-
BOM pexxume. B cemetictse FO2x anaso-
TMYHBIN PETHCTP TAKXKe UMeeTCs], OTHAKO
A noptoB P4—P7 pexaiMbl BHIBOIOB
JIMHUI BBIOGHPAIOTCS He HHAHBHAYATBHO,
a 1o nony6aity (TeTpaze) st KaXmIoro
u3 nopros. Ctpykrypa atoro SFR peruc-
Tpa npuBeeHa B Tab. 2.

Tabnuya 2

bur 2: P7H — Port 5 Output Mode
Low Nibble Bit — 6ut pexxuma BeIBOIA
MJIafiLLIe TeTPabl mopTa 5.

bur 1: P7H — Port 4 Output Mode
High Nibble Bit — 6ut pe>xima BeIBOzIa
cTapIieit TeTpaibl MopTa 4.

Bur 0: P7H — Port 4 Output Mode
Low Nibble Bit — 6uT pexima BEIBOIa
MJ/IafLIei TeTpafbl NopTa 4.

Y Bcex ceMeicTB MHKPOKOHTPO/UIEPOB
(3a HCKTIOYEHHEM TIEPBBIX IBYX CEMEYCTB
FOOx u FOIX) mia HEKOTOpPBIX IMOPTOB
umerotcs Taoke SFR perucrpsl, onperne-
JIIOIIME PEeXHMM BBOfA NopTa. ToNBKO
SFR agpeca 3THX PErHCTPOB 3HAYMTE/Tb-
HO ommyaoTcsa. Kaxaplit 6uT aTHX pe-
THCTPOB COOTBETCTBYET TAKOMY ke OHTY
PETHCTPa COOTBETCTBYIOHIETO NopTa Pn.
Ecmi 6ur atoro peructpa pases 0, T0 co-
OTBETCTBYIOLIasl IMHUA NOpTa paboTaer
B aHAJIIOTOBOM pe>XXuMe (pe3epBHpyercs
O/151 BXO[HbIX JIMHHI aHA/IOTOBBIX Y3/I0B,
HAIpHMep, aHaIoro-uUGpPOBbIX IPe0s-
pasoBaresiei), HHa4Ye IMHUA TTOpTa pabo-
TaeT Kak OOBIYHO B peXXHME LHPOBOro
Bxofia. Kak MBI yKe OTMETWIH BHIllie, B
ceMmetictBax FOOx 1 FOIx takux SFR pe-
TUCTpOB HeT. B cemeiictBe FO2x umeercs
TOJILKO OJWUH TaKOM PErHCTP i MopTa
P1 — PIMDIN, pacnonararouiuiica 1o
agpecy 0xBD. B cemerictBax ¢ MHOrO-
crpaHnyHoi1 opranusanueir SFR (F04x,
FO6x u F12x) uMmeroTcs OO TPeX TaKUX
peructpoB non umeneM PnMDIN nias
noptoB P1—P3. Onu pacnionaratorcs no
SFR agpecam OxAD, OxAE u OxAF ctpa-
munpbl F s moproB P1—P3 cootserc-
TBEHHO. B cemeiicrBax F2xx, F30x—F35x
HMEETCH OT OHOTO JIO YETBIPEX TAKHX

HazBaHwme perucrpa — P740UT, Ports 7-4 Output Mode Register
(PerucTp peXxMmoB BbiBOfla NOPTOB 4-7)

SFR agpec — 0xB5 3HaueHme nocne c6poca — 00000000b (0x00)
CemeircTBa Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
FO2x P7H P7L P6H P6L P5H P5L P4H P4L

but 0 B mo6oit O3UIMH O3HAYAET
PEXHM BBIBOJIA OTKPBITBIN HCTOK, 6T
1 — KIIOYEBOM PEXUM.

Bur 7: P7ZH — Port 7 Output Mode
High Nibble Bit — 6ut pe>xuima BeiBOIa
cTapliel TeTpansl mopTta 7.

Bbut 6: P7H — Port 7 Output Mode
Low Nibble Bit — 6uTt pexxuma BbIBOI
MJIaplley TeTpafbl mopTa 7.

but 5: P7H — Port 6 Output Mode
High Nibble Bit — 6ur pexxiiMa BEIBOITA
CTaplileH TeTpaabl NopTa 6.

bur 4: P7H — Port 6 Output Mode
Low Nibble Bit — 6uT pexxuma BbIBOTIA
MUIaJIIIEH TeTpankl nopTa 6.

Bur 3: P7H — Port 5 Output Mode
High Nibble Bit — 6ut pe>xima BeIBOzIa
cTaplilei TeTpajbl opra 5.

PETHUCTPOB, PACHONATAIOIINXCA N0 OfU-
HakoBeiM SFR agpecam 0xF1—O0xF4 mia
noptoB PO—P3 cootBercTBeHHO. Enync-
TBEHHOE OT/IM4YHE 3AK/TOYAECTCA B TOM, YTO
B ceMeiicTBax F30x—F35x atu peructpel
HaspiBaloTca PnMDIN, a B cemeficTBe
F2xx — PnMODE.

B nocnepnnx ManoopMaTHBIX ceMelc-
TBaX MHKpPOKOHTpO/UlepoB F31x—F35x
0o6aBIeH elle OfMH OPHUIMHAIBHBIN
SFR perucTp npormycka 6uTa mopra s
Crossbar. Kak y>xe 0TMeYaIOCh BBILIIE, B
NOMHO(OPMATHEIX CEMEICTBAX MHUKPO-
xouTpouiepoB F02x, FO4x, FO6x, F12x
u F2xx Crossbar MoxxeT acconuupoBarh
BBIBOZIBI BCTPOEHHBIX IepH(epHItHBIX
Y3/I0B C IMHUSIMY BBOJIa/BBIBOJIA ITEPBBIX
Tpex mnoptos (P0—P2). ¥ manodop-
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MAaTHBIX CEMEFICTB MUKPOKOHTDOJUIEPOB
apXHTeKTypa TaKOBa, YTO HEKOTOpbIE
riepuepUITHBIE Y3JTBI MOTYT OBbITH acco-
IIMMPOBAHEL TOJIBKO C ONPEENTeHHBIMU
JIMHMAMYU NIOPTOB BBOZA/BEIBOJA, T. €. Ta-
KHE Y3716l He BIIMCBIBAIOTCA B HIEOIOTHIO
KOMMYTATOpa PecypcoB. [l UCKToUe-
HHJ 9TOrO MPOTHBOPEYHA B CeMEHCTBAX
F31x—F35x peamsoBaHa BOSMO>XXHOCTb
6IOKHpOBaHMsl OCTYla KOMMyTaTopa
pecypcoB (Juid acconMauyy BHIBOLOB
BCTPOEHHBIX TieprepHitHBIX YCTPOICTB
C TMHUAMH IIOPTOB) K BHIGPAaHHbIM [10/Ib-
30BaTe/eM JIMHHAM BBOAa/BhiBoma. SFR
PETHCTPEI MIpoITycKa 6MTa TopTa st
Crossbar nassiarotcsa PnSKIP (n — Ho-
Mep IIOPTa) U PacIIONaraloTcs 10 afipecaM
0xD4, 0xD5 1 0xD6 mia noptos PO—P2
COOTBETCTBEHHO. Ecin cOOTBETCTBYIO-
it 6UT BEIGPAHHOTO PErHCTpa IopTa
o6uyseH (pasen 0), TO BEIGpaHHas TUHHSA
paspellieHa uin KOMMYTaTopa pecypcoB
Crossbar, ecrt >xe on ycranoBiien (paseH
1) — BBIGpaHHasA JIMHUS 3anpertieHa s
Crossbar, . e. 3apesepBupoBaHa 15 Ipy-
TMX IIPUMEHEHHI

Kpome mepeuncnennbix Boie SFR
PETUCTPOB YIpaBJIeHUA NOPTaMU HMe-
eTca euje onHa rpynmna SFR perucrpos,
CBA3aHHBIX C BHIJIE/IEHHEM JIMHHIH I1OP-
TOB BBOJI4/BBIBOJIa ITOJ] BXOJBI NpEpPHI-
Banuit. Y cemeitcts FOOx, FOlx u F2xx
HMeeTcs perucTp ¢aroB MpephIBaHMs
niopta 1 — PRT1IF, pacnonoxeHHsIi IO
ampecy 0xAD. PacnionoxxeHue 6UTOB B
3TOM PETHCTpe MpUBENEHO B TabI. 3.

Tabnuuya 3

Bur 5: IE5 — External Interrupt 5
Pending Flag -—— car npepbibanus (1),
TeHEepUPYEMOTro B C/yuae oOHapY>KeHHs
Ha Bxofie P1.5 nepenaza us BEICOKOTO JI0-
TUYECKOTo YpOBHA B HU3Kuil. Eci crap
He o6Hapy>xeH, ¢uiar pasen 0.

but 4: IE4 — External Interrupt 4
Pending Flag — ¢nar npepsiBanus (1),
TE€HEPHPYEMOTO B C/Iyyae OOHAPY>KeHHs!
Ha Bxoge P1.4 nepenaga U3 BHICOKOTO
JIOTHYECKOrO YpOBHA B HHU3KMil. Ecimu
criayi He o6HapyxeH, ¢iar pase 0.

butel 3—0 He UCMIONBL3YIOTCS, YUTA-
I0TCA Kak 0, Ipy 3alMcy 3HaYECHHUe UT-
HOPHPYETCSL.

[MToxoxxHit IO Ha3HAYEHUIO PErucTp
uMeeTca U y cemelictea FO2x, pacrno-
jlaraeTcs OH Taxxke 1o agpecy 0xAD u
naspiBaercsi P3IF. Paciono)xenue 6utoB
B 3TOM PETHCTpe NPHUBEACHO B Tab/. 4.

bur 7: IE7 — External Interrupt 7
Pending Flag — ¢nar Bxopma P3.7 BHe-
LLIHETO NPEPHIBAHUSA 7, YCTAHAB/IMBACTCSI
B 1 mo criagy uMIy/ibCa.

bur 6: IE6 — External Interrupt 6
Pending Flag — dnar Bxonma P3.6 Bhe-
1LITHEero IPEepHIBaHNA 6, yCTaHAB/IMBAETCS
B 1 mo criagy MMITy/ibca.

butel 5—4 He MCIIONB3YIOTCA, YUTA-
1oTcs Kak 00b, npu sanucu sHayeHUA
HUTHOPHUPYIOTCH.

Bur 3: IE7CF — External Interrupt
7 Edge Configuration — 6ur BbiGopa
¢dponTa cpabateiBanusa: 0 — BbIOpan
cmap IE7; 1 — Bei6pan ¢pont IE7.

but 2: IE6CF — External Interrupt

(PermcTp ¢! pep!
SFR agpec — OxAD 3Hay

HazBaume perucrpa — PRT1IF, Ports Interrupt Flag Register
naros npepbiBaHuii nopra 1)

eHme nocne c6poca — 00000000b (0x00)
CemelAcTBa Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit2 Bit 1 Bit0
FOOx, FO1x, F2xx IE7 IE6 IES IE4 — — — —

Tabnuya 4

Ha3asauwe peructpa — P3IF, Ports 3 Interrupt Flag Register
(Perncrp cdbnaros npepbiBaHWi noprta 3)

SFR agpec — 0xAD 3HauveHwe nocne cépoca — 00000000b (0x00)
CewmelicTsa Bit7 | Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
F02x IE7 IE6 — — IE7CF IE6CF — —

bur 7: IE7 — External Interrupt 7
Pending Flag — ¢nar npepsisanus (1),
reHEPHPYeMOTO B ClTyyae OOHApyKeHUs
Ha Bxope P1.7 mepenapja U3 BBICOKOTO
JIOTMYECKOrO YPOBHS B HUSKWH (cran
umMrynbca). Eom ciap He o6HapyxeH,
¢nar pasen 0.

but 6: IE6 — External Interrupt 6
Pending Flag — dnar npepoiBanus (1),
FEeHEPHUPYEMOTO B CIIyyae OOHapy>KeH s
Ha Bxofe P1.6 nmepenaja M3 BEICOKOTO
JIOTHYECKOTO YPOBHS B HM3KMH (cmap
ummysnbca). Ecm crap He o6HapyxeH,
¢rnar pasen 0.

6 Edge Configuration — 6ur Bbibopa
¢JpouTa cpabateiBanmus: 0 — BeibpaH
cnap [E6; 1 — BeI6pan ¢ponrt IE6.

butel 1—0 He UCNONB3YIOTCA, YUTa-
10Tca Kak 00b, mpy 3anucy 3HaYeHUs
HUTHOPUPYIOTCSL.

IIpodonscenue cnedyem

Osner Huxomnmairuyk,
r. Kuniynes, Monpnasus

JINTEPATYPA:
1. http://www.silabs.com

TUNNUYHBIE NOMEXU

M cTOYHHMKOB OMEX, CIIOCOOHBIX BHI-
3BaTh COOI MM OTKa3 yCTpOMCTBA, Cy-
11{eCTByeT GeCYHC/IEHHOE MHOXECTBO.
OnHako Haubosee 4acTO BCTPEYAIOTCS
CenyoIHe TTOMeXH:

® HAHOCEKYH/IHbIe TIOMEXH, KOTOpBIE,

KaK TPaBHIO, OBIBAIOT BHI3BAHH

cpabaThIBaHHEM MEXAaHUYECKUX KOH-

TaKkTOB BBIKIIOYATENEH U pene. B 3a-

py6exHOI UTepaType 3TOT BUJ MO-

mex HaspiBaeTcst EFT — Electric Fast

Transients;
® MHUKPOCEKYHITHBIE IIOMEXH, CBSI3aHHbIE

¢ paboTOl PEaKTUBHBIX I/IEMEHTOB B

LleNsAX MOIMHBIX Harpysox (3apsi-

Ka KOHIICHCATOPOB, a TaKXXe OTAava

3HEPTUH, HaKOIUICHHOI B O6GMOTKax

MOTOPOB, COEHOMIOB 1 11p.). B 3apy-

6e>xHOI THTepaType 3TOT B[, IIOMeX
Ha3bpIBAeTCH SUrge;
® IOMEXH OT 3JIEKTPOCTATHYECKUX
paspAnoB; B OCHOBHOM 3TO IOMe-
XM, BO3HHUKAaIOL[HE NPH KacaHUH
«HA3JIEKTPU3OBAHHBIM» YEJIOBEKOM
pas/IMYHbIX JEKTPHYECKHX LIETEN.
B sapybexuoil nHTepaType 3TOT
BUJI IoMex HaseiBaetcs ESD —
Electrostatic Discharge;

® [IOMEXH, BbI3BaHHBIE PaboToit 6/113-
RO PaCIIOJIOXKEHHBIX pajyonepenar-
YHKOB;

® IIOMEXH OT MOIIHBIX IIPHPOIHBIX
WIM HCKYCCTBEHHBIX HCTOYHHKOB
3HEPTHH, [PeXJE BCEro OT IPo3o-
BBIX paspsioB.

CyIeCTBYIOT POCCHICKHE M MEXIy-
Hapo/HbIe CTAaHIAPTHI, OTOBaPUBAIOLIHE
TpeGOBaHHUA K ITIEKTPOMArHUTHOM COB-
MectuMocTtH (IMC). CTanmapTHI aKKy-
MY/IMPYIOT MHOTOJIETHUI MH)XEHEPHBII
onbiT. OTHAKO CaMH IO cebe CTaHAAPTHI
SIBIISIIOTCSA TSDKEO yCBaHBaeMbIM Marte-
PHATIOM, MJIOTIPUTONHBIM IS HETOC-
PENCTBEHHOTO PYKOBOJICTBA TIPH IIPO-
€KTHPOBaHHUM IIM aHAIH3E TTOBENCHHUA
yctpoiictB. CTaHmapTel pa3paboTaHbl
TaKUM 06pPasoM, YTOOBI TIPH UCIBITA-
HHH YCTPOMCTB OCTATOYHO aKKYPaTHO
HMHUTHPOBaTh peTbHBIE TTOMEXH.

IlenecoobpasHo Bce moMexu paspe-
JIUTH Ha TPU abCTPaKTHBIX THIA:

e HaHOceKyHHbie oMexu (HIT);

e Mornble nomexu (MIT);

e pajrouacrotTHeie moMexu (PIT).

IpakTHYeCKH BCE peanbHble IIOMEXH
MOTYT GBITH IIPEICTABIEHBI KaK KOMOM-
HAIlMH 3THX TpeX abcrpakThbix. Hanpu-
Mep, EFT nomexu — 3T0 mayky HaHO-
cexynnubix nomex HII, a ESD — arto
KoMOuHaLuA ogudoyHoi HIT ¥ oguHoY-
noit MIL. ITosToMy ecmm ycTpoHcTBO yc-
TOMYMBO KO BCEM TPeM abCTPaKTHBIM



Nomexoycronuymnebie

ycTpouncrBa

B npednaeaemol cmamee paccmampugaemcs mema obecneyeHus no-
Mexoycmoliyusocmu annapamypesl, Ha4amas 6 npeobiOyujux HOMepax

XypHana.

THIIaM IOMEX, TO C BBICOKOH CTEIICHbIO
BEPOSITHOCTH OHO OyJIeT YCTOMYHUBO U K
PeabHBIM TIOMEeXaM, He3aBUCHMO OT MX
HPOUCXOXKICHHUS.

Bonpoc ycroityuBoctu k. MII B
60/Ib1110i1 CTEeHH ABIAETCA BOIPOCOM
obecreyeHust HaIE)XHOCTY, TIOXAPO- U
3/1eKTPO6E30MacHOCTH. Y CTOHIHBOCTD
K MII u PII B panHO#1 cTaThe HE pac-
CMaTpHBAETCA.

HanoceKyHAanble nomexu

ITOT THII IOMeEX ABJIACTCH IPUIHHOM
6omsimHCcTBa c60eB. IIpu BceM cBoeM
PasHOOOpa3Hy HaHOCEKYHIHbIE TIOMe-
X 06/aaloT HEKOTOPHIMH O6IIMMHU
CBOYICTBaMH:

e onunoyHas HII — 3to moutu pme-
nbTa-QYHKIMS, Y Hee Ype3BbIyaii-
HO IIHPOKHII CrieKTp (00 eqHHHI]
TUTarepu);

e HIT uMeeT HUYTOXHYIO 9HEPTHIO,
B orMuue oT MIT ona, kak mpa-
BWIO, HE «BBDKUTAET» Pamyo3sieK-
TPOHHBIE YCTPOHCTBA, @ BHI3BIBAET
obpaTumbIit c60i1;

® COMBATBLCA MOTYT TOJIBKO YCTPOFiC-
TBa, 06Manaonye NaMAThIO, TaKHe
KaK MHKPOIIPOLIECCOPBI, CIETYHKH
U nip. Iy IMCcTO KOMOMHAIMOHHEIX
HU(PPOBBIX Y3/IOB MTOHATHE «COOI»
TEpseT CMBICT, TaK KaK OHH aBTOMa-
THYECKH BO3BPALLAIOTCA B HY>KHOE
coctosiHMe o okoHYaHuu HII. 3a-
METHM, YTO aHATOTOBBIE I[ENTH TOXE
MOTYT 06/1afIaTh «IIaAMATHIO» B BUJIE
€MKOCTE! WIM MHIYKTHBHOCTEH.

Yro6sl nydille HOpeAcTaBUTh cebe

3TOT THI [IOMEX, IIOJIE3HO OOPaTUTHCA
K craugapty M3K 61000-4-4 (ITOCT
P 51317.4.4-99). B HeM cKasaHO, 4TO
EFT momexu HOMKHBI MMHTHPOBATb-
€Sl MaYKaMU TPEYTObHBIX UMITY/IBCOB.
Jmtenprocte nepenHero ¢pouTa y
Ka)XX[IOTO MMITy/IbCa — 5 HC, JUIMTENb-
HOCTb MMIIy/Ibca — 50 HC Ha ypOBHE
50 %. BHyTpeHHE€e COITPOTHBIIEHHE TEHE-
paTopa UMITy/IbcOB cocTasisgeT 50 Om,
TEHEPATOP HO/DKEH OBITH 3a3€MJIEH.
Amrumnryaa HIT-ummynecos saBUCHT
OT TOTO, K KaKOMY KJIACCY TIO TTIOMEXO-
YCTOMYHBOCTH HO/DKHO OTHOCHTBCA HC-
IBITyeMOE YCTPOJCTBO, @ TaKXKe OT TOTO,
KyJia IOIAI0TCA UMITY/ILCHI IIPH MCTIBITa-

HuH (Tabs1. 1). Bo3MOXXHBI MCIIBITaHMA U
6or1ee >KECTKHE, YeM YKa3aHbI B Tabmme,
ecu 310 TpebyeTcsi IO YCIOBHAM 3KC-
iyatauuu npubopa. OnHAKo B 1OABII-
fo111eM GOJIBIIMHCTBE CIy4YaeB LEPednc-
JIEHHBIX B TabJMIlE CTEIeHEN XKeCTKOCTH
noctatoyHo. CaMble JIETKUE HCTIBITAHUS
MIPUMEHSIOTCA K OBITOBOM TEXHUKE, Ca-
MBI€ XXECTKHEe — K IPOMBILIEHHBIM M
60pTOBBIM yCTPOIICTBAM.

CKYyCCTBO CXEMOTEXHUKA

TIPOBOJ, OHa MOXXET BHI3BATh COOM He-
TIOCPENICTBEHHO B LIETIAX, CBA3AHHBIX C
NaHHBIM CHUTHAJIOM.

CrannmapT oroBapHBaeT, YTO MCIEI-
TyeMO€e YCTPOMCTBO AO/DKHO Haxo-
OUTBCS Ha H3OJIHPYIOILEN IOACTaBKe
Ha paccToAHUHU 100 MM OT CIUTOIIHOM
3a3eMJ/ICHHOM IIOBEPXHOCTH. ITO HEMa-
NOBa)KHOE TPeOOBAHME, TAK KAK MEXIY
YCTPOMCTBOM M 3TOH IIOBEPXHOCTHIO
obpasyercsi €eMKOCTHas CBs3b, HHOI[(a
OHOTO 3TOTO OCTATOYHO Ui c601.

Ha puc. 1 yc10oBHO OKa3aHO HEKOE
YCTPOMCTBO, COCTOsAIIIee U3 y3/10B 1—4.
Y3np1 1 ¥ 2 He NOOK/IIOYEHE] K BHEIIIHUM
1eMAM, HO OHH MOTYT COMBaThLCA U3-32
NaJICHUs HaNpsDKEHUs Ha BHYTPEHHEM
06111eM [IPOBOJie, BBI3BAHHOM IIPOXOXK-
neHueM Toka niomexu IGND (na puc. 1
[I0KasaHa MoMeXa, MHXKEKTUPyeMas B

Tabnuua 1
Crenenb IneKTpONUTaHWE, 3a3eM/IEHNE CwrHanbl BBOga/BbiBOAA
MEeCTKOCTH Amnnurypa YactoTa Amnnuryga YactoTta
WMCNbITaHUM | MMNYnbcoB, KB nosropeHmn, Ky MMNynbcoB, KB | nosTopeHms, kY
1 0,5 5 0,25 5
2 1 5 05 5
3 2 5 1 5
4 4 25 2 5

B /MHNY IUTaHUA M 3a3eMJIEHUSA TeC-
ToBble HIT UMITynmbCchI HEDKEKTHPYIOTCA
HEMOCPENCTBEHHO, 6e3 pa3Bsasku. C yue-
TOM JIOCTATOYHO HU3KOTO COIIPOTHUBJIE-
HUSA T€HEepPaTOpa CUTHAIOB, BETMYHHEI
HMMITYJIBCHBIX TOKOB, MPOTEKAIOIIMX B
ueny o6Irero NpoBojaa, MOTYT JOCTH-
raTh OTPOMHBIX BeIUYUH. FIMITynbcHbIe
toku HII, npotekatoniue no obiemy
MPOBOAIYy YCTPOWCTBa, CO3[AIOT 3aMeT-
HOe NaficHHe HaIIPSDKEeHUA MEX/y pas-
JIMYHBIMHM TOYKaMH 3TOTO MPOBOJIa, YTO
MO>K€ET BHI3BATb COOI.

B curnanbnbie e tectoBbie HIT
MMIY/IbCHI HHXEKTHPYIOTCS 4Yepes
«eMKOCTHBIE KJICII{H», Kya 110 o4epe-
II¥ 3aK/aJbIBAIOTCA BCE IPOBOJA, IIPH-
XOoJfAIIHe K ycTpoicTBy. EMKOCTSD cBfI-
31 HEBENUKA — €THHUIIBI TUKodapas,
Ho nna HIT uMnynecoB nake cpaBHU-
TEJIbHO MaJible eMKOCTH HE ABIAIOTCHA
CEpbE3HBIM IIPEMATCTBHEM, HACTOIBKO
mupok ux cnektp. HII, npuxopsias
B YCTPOMCTBO ITO CUTHAJIBHBIM LETISIM,
PaHO WIH II030HO IONanaeT Ha OO
mpoBoz («3eM/IO») YCTpOMCTBa U Ja-
JIe€ TIPOXOUT TEMH >K€ NYTAMH, YTO
u HII, ue>XeKTHpPOBaHHaA B 1ienb 06-
mero nposofia. [TockonbKy cornacso
CTaHJapTy, aMIUIMTyla CHTHaJIbHOMH
HI1 BoBoe MeHbIlle, YeM 3€MJISHOM,
TIONIaBIIIas B OGIITHI TPOBOJ CUTHANB-
Hasa HII B panpHeiiieM y>xe He MO-
eT BbI3BaTh 3ddexTa Xymuero, yem
semusaHag HII. Ognako mo Toro, Kak
curdanbHas HIT momamer Ha o6uiui

Ycrpoicteo
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Puc. 1

JIUHUIO 3a3eMJIeHHs). Y3iul 3 U 4 mof-
KJIIOYEHB K BHEIIHUM YCTPOMCTBaM,
MO3TOMY ITOMHUMO YTIOMSHYTBIX cOOEB
OHH JIOTIOJTHUTEJIbHO MOIBEP>KEHHI CH0-
AM H3-3a TOKOB nomex 11 u 12, npoxo-
IAIUX Yepe3 WX TePMUHATIBI.

JlBa TuIa NpoOBepOK, OTOBOPEHHBIX
CTaHAapTOM (CO CTOPOHBI 3a3eMJIEHHSA
M CO CTOPOHBI CHUTHAIOB), B3aUMOJO-
MOJIHAIOT APYT ApYTa.

Ha puc. 1 MOXXHO BHIIENUTb TPHU
COCTaBIAIOITUX TTOMEXOYCTOMYHUBOCTH
ycrpoiictBa k HII, paccMaTpuBaeMbie
nanee 6osee MOIPOOHO:

® BHYTpPEeHHU#1 O6111Hi1 IPOBOJ («3eM-

JI5I») YCTPOICTBA;

e Gapbeps;

® EMKOCTHBIE CBA3H.

BHyTpenHMit o61uMii IPOBOJ, yCT-
poiictBa. B MmoMenT npoxoxnenus HIT
10 BHYTPEHHEMY O6IIEeMY IIPOBOLY CO-
3[[aeTCs 3aMETHas Pa3sHOCTb HaIpsKe-
HUI MKy PasINnYHBIMU €r0 TOYKaMH
(«mepekocei»). Hanpumep, eciu y3ist
1 1 2 (puc. 1) aBnsrotca uu¢ppPOBLIMH,
cobpaHHBIMU Ha Mukpocxemax TTJIIII,
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MCKVCCTBO CXeMOTEXHUNKW

TO PasHOCTb HANPSDKEHUI IPUMEPHO B
1 B Mexxy Toukamu «a» U «6» crocobHa
BBI3BaTh COOIL.

OCHOBHYIO POJIb B CO3[dHHH IaleHUs
HanpsXeHHs UTpaeT He pe3UCTHBHaf, a
MHJTyKTUBHAasl COCTaB/AIOLIasA LelH 06-
II[ero NMpoBopa. 3a cyeT OTPOMHOM Kpy-
tH3Hbl $porToB HII naxe mMu3epHBIX
HHIYKTHBHOCTeH 061Iero NpoBoaa Wiu
JlaKe C/I0eB B NICYATHBIX IUIATaX OBIBacT
IOCTaTOYHO A c60s.

PaccMOTpHM 3KBHBaJIEHTHYIO CXeMy
Ha pHC. 2.

Ly
Roen  CCPL 4003y

50 10

Lanp
Ugen

10HTH

Puc.2

HMcToYyHUK TNOMEXH — TreHepaTop
TpeyrombHbIX UMITYIbcoB Ugpy. PpoHT
HapacTaHHUA MOMEXH — 5 HC, [UIUTENb-
HOCTh 1O ypoBHIO 50 % pasHa 50 HC
(puc. 3), compoTHBIE€HHE MCTOYHHKA
nomexu Rgey paBHO 50 OM, Kak oroso-
PEHO CTaHAAPTOM. AMIUTUTYZIA UMITY/Ib-
ca nomexu — 1 kB, 4T0 cooTBeTCTBYET
CPaBHHUTENBHO «MSATKHM» HCIIBITAHUAM
coryacHo Tabsm. 1.

-y

~L

K
e

100
ns

Puc. 3

Konpencatop Ccp npencTasnser co-
60i1 eMKOCTh CBA3H, Ly — HHOYKTHB-
HOCTh NIPOBOJIOB, MOAKIIOYEHHBIX K yC-
TPOMCTBY. JI/1s1 cxeMBbI Ha pHC. 1 eMKOCTB
cBsi3H Ccpp COCTOMT M3 NapajUIe/IbHO
pimodeHHbIX Cyl, Cy2 wnoc, BO3MOX-
HO, €MKOCTH, IIPUBHOCHMBIE BHEIITHHMHU
YCTpOMCTBaMH.

HeagyktusHOCTS Ly IpencTaBIseT cym-
MapHYIO HHIyKTUBHOCTb BCeX IIPOBOJTHH-
KOB Ha IIyTH [IOMEXH, 33 UCKIIOYeHHEM
HMHIYKTHBHOCTH OOL11er0 IPOBOJIA Ha pac-
CMaTpHMBAaEMOM Y4acTKe (B HallleM CIy-
Jae Ha y4acTke «a»—«6» pUc. 1), koTopas
obo3sHadeHa Kak Lgyp. [penmomoxum,
YTO HMHIYKTHBHOCTH 0OIIero mposopa
Lgnp paBHa 10 HI'H, a MHEYKTHBHOCTD
OCTaTbHBIX neneit — 100 ulH.

Ins OpHeHTHPOBKH OTMETHM, YTO
ne4yaTHBIH MPOBOJHMK IIHPHHOM 5 MM
M IUIHHO# 10 MM MMeeT MHIYKTUBHOCTD
6onee 10 HI'H, MPOBOAHMK ILIHPHHOM
0,35 MM ¥ HOM 10 MM — IIPHMEPHO

20 17 vl's. KBagpatHas momanka pasme-

pamu 25X25 MM UMeeT HHIIyKTHBHOCTD
6onee 20 HI'H.

Ha puc. 4 nokasana ¢popma nagenus
HanpsbkeHUs Ha Lgyp mns cnemyronux
CJIyYyaes:

1. CCPL =10 Hq), Lw = 100 uls.

2. CCPL =100 H(D, Lw = 100 ul'H.

3. CcpL = 0,1 MKD, Ly = 100 ul'n.

4, CCPL = 0,1 MKq), Lw =0.

PanuxanbHOIO yMeHbILIEHHs Harmps-
JKEHHUs TIOMeX Ha BHYTPEHHeM 00IeM
MPOBOJIE YCTPOICTBa MOXXHO JNOCTHYD,
€CIH NPpaBHIBHO CKOMITOHOBaTh YC-
TPOMCTBO M BHIOPAaTh ONTHMAIBHYIO
TOYKY 3a3emieHus. Hampumep, Brnonxe
OY€BHJIHO, YTO [10 BHyTPeHHeMy 06Lie-
My IPOBOJIy YCTPOFCTBA Ha PHC. 5 TOKM
MIOMeX Ha y4acTKe «a»—«B» BOOOIIIE He

. A

\ LS

o
-
o

Puc. 4

ITpu npoxo>xaeHUM NOMEXH Ha WH-
OYKTHBHOCTH BHYTpPEHHEro o6uiero
MPOBO/IA YCTPOIICTBa CO3[AETCA MazieHue
HalpsDKEHUsA, TOCTaTOYHOE I c6os.
YBHIETD TaKylo NMOMeXy NpH NMOMOIIH
3aMOMHHAIOIIEro ocumuiorpada Bechb-
Ma 3aTPYAHMTEIBHO 110 psiy IPHYMH, B
TOM YHCJIe ITO NIPHYHHE OTPaHUYeHHOM
CKOPOCTH GOJIBIIMHCTBA COBPEMEHHBIX
3aMOMUHAIOLUX OcIWuIorpados.

N3 atoro cnepyet, 4T0O AaXKe CIUIOLI-
HOH C/10¥ 00lI[ero MpoBojia He Cracer
YCTPOICTBO Ha puc. 1 0T c60eB, H B HEM
«repexoce» ripH rpoxoxxaerauy HIT mo-
T'YT TOCTUTaTh ECATKOB BOJIBT.

YcToHyMBOCTL YCTpONICTBA K BO3-
neiicteuio HIT He MoXxeT OBITH HO-
CTHUTHYTa TOJIBKO 3a CYET YTO/IHIeHHsA
NPOBOIHHUKOB 0O0I1[ero NPOBOA, 3/IHB-
KM CBOOOIHBIX MeCT IMeYyaTHOM IIAThI
MPOBOAHHUKOM 0OIero MpoBOAa HWIH
HCIO/Ib30BAaHHA MHOrOCIOMHEIX IUIAT.
3a cyeT OOHMX TONBKO «TOJCTBHIX» 0O-
IMX MPOBOTHHKOB MOXXHO ITOTYy4HTb
BBIMTPHIII B IIOMEXOYCTOHYHMBOCTH
npuMepHo B 1,5...3 pasa, uTo Ha ¢one
CHrHAJ/IOB NTOMeX, MOKa3aHHBIX Ha puC. 4,
COBEPIIICHHO HETOCTATOYHO.

Pa3Bs3ka BHEIITHMX CUrHA/IOB IIPH 110~
MOIII{ ONTPOHOB TOXXE€ CYUTAETCA XO-
POIHM CPeCcTBOM MOBBIILIECHHS TTOMe-
XOYCTOMYMBOCTH, HO Ha CAMOM Jie/ie He
ABJIgeTCcd HagexxHo# 3amuroi ot HII.
Tunuynas emxocts ontpona — 0,5 n®,
TIPH MOJICTAHOBKE 3TOr0 3HAYEHH B Ka-
yectBe Crpp NMaJieHWe HANpsDKEHMS Ha
HMHIYKTUBHOCTH Lgnp B cxeMe Ha puc. 2
ymeHbIIaetTcst 1o 4 B, 4Tto Bce paBHO
JOCTaTO4YHO Jyis c6os. Eciu ycrpoiictBo
HMeeT HECKOJIBKO JIMHUI BBOJIa/BBIBO/IA,
Ppa3Bsi3aHHBIX ONITPOHAMM, TO €MKOCTb
CCPL 6yneT cOOTBETCTBEHHO GOJIbLILIE.

TEKYyT, COOTBETCTBEHHO, HE BO3HMKAeT
MPHYHH 1A c60s y310B 1 K 2.

B ycrpoiicTBe Ha puc. 5 BHYTpEeHHUIT
o001 Mt OpOBOJ YCTPOMCTBA paspeieH
Ha [IBE YACTH: «HUCTYIO» («a»—«B») U
«rpsA3HyIo» («Br»—«r»). [To «amcTOM»
YaCTH TOKH IIOMEX He ITPOTEKAIOT, K Hel
MOJKHO IIPUCOEIHHATD BCE Y3/Ibl, TTOTEH-
IHaTbHO YyBCTBHTENbHBIE K IIOMEXaM
(y3nst 1 1 2). Toku NOMeX TEKYT TONBKO
IO «TPA3HOI» YacTH, C KOTOPOH MOX-
HO CBAI3BIBATh TONBKO Y3/Ibl, HETYBCTBU-
TeJIbHBIE K ToMexaM (ysiiel 3 U 4).

YcrpoiicTBo

BHewhwe
NORKMIOYEHNA

=

IGND

= H*
L
I

Puc. 5

PeanbHas kapTHHa Bpsa K Gyrer Ta-
KO¥ IMPOCTOH, Kak Ha pHc. 5. [Tapasut-
HYI0 €eMKOCTb CX OYE€Hb PENKO yHaercs
COCPEeOTOYHUTL TOJIBKO B «IPA3HOM»
YacTH, YaCTHYHO OHa CYIEeCTBYET H B
«YHCTOM» JIEBOH. 3a CYET 3TOH EMKOCTH
MO/THOCTHIO H3GABUTBCA OT TOKOB OMEX
B «YHCTOI» YaCTH OOIIEro MPOBOAA He
ynaeTcs.

Oxonuanue cnedyem

Asnexceii KysHenos,
r. Apenauna, ABcTpamma
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Nponomkenne. Hauano — N° 7/2004

MeToabl aHannsa
ornepaLVNoHHbIX CXeMm
B YaCTOTHOMN o6nacTn

1.3. NPUMEPDBI AHANTU3A ONC
Hiokxe mpuBeneH pAjn NPUMEPOB,
WUTIOCTPUPYIOIIHX METOIUKY IPaKTH-
YeCKOTrO MCIIONb30BaHMS TOTYYCHHBIX
pesynbTaToB. B pe3dynprare aHamu3a
NIPUMEPOB OTPENIENAIOTCA C/IeYIoIHe
xapakrepuctuku OIIC:
® ujeanbHas nepeiaTroyHas GyHKIMA
Tips
o k0o urmenT ott6Ku Tigp;
® pe3y/JIbTHpYIONas HepefaTo4YHas
dyskuusn T;
e nepenaroyHas pynknus wyma Gy.
s onpeneneHHOCTH ToJiaraeM, 9To
Bo Bcex OIIC mcnone3yoTcs omHOIO-
mocubie QY ¢ 4acToTOil eqMHHYHOTO
ycunenust Fr = 1 Ml
Ipumep 1. HeunpepTHPYIOIIMIA YCH-
nutenb (puc. 4).

R1 R2

0—

Puc. 4

BxopHoit curnan OIIC mocrymaet
HEIOCPE/ICTBEHHO Ha BXOJ YCHJIMTENS
(Ui = U,), moatomy koaddunment
PF mpsaMoit nepegadu curHama paBeH
eUMHHILIE:

Pr=1.

B cxeme orcyrcrByet ITIOC, nmoaromy
koapunment nonoxutenpaoit OC pa-
BeH Hymo: Bp = 0.

Koaddunuenr OOC pasen:

Rt 10k
R1+R2  10k+10k

By =0,5.

O6061enHbIi k03¢ dunrent OC:
B=By—B,=0,5—0=0,5.

o ¢opmyne (7) HaxooUM HI€aTBHYIO
nepenatouHyto ¢yukiuio OINC:

B 1
B8 05

1D

o ¢opmyre (11) Haxonum Koaddu-
nueHT norpertnocty OIIC:

6 1. CxeMmoTexHnKa Ne 8

Buw, 0,5(27x10°%)

T...(S)= = .
i (5) S+Bw,  S+0,5(2x10°)

B cootBerctBuu ¢ (8) u (17) nepena-
tounas Qpyuxuus OIIC:

21x0,5%10°

TS) =G, (S)=2—""——.
(5)=G6(5) S+27x0,5%10°

Beiroj: OIIC peanusyer nepenaroy-
Hy10 QYHKIMIO PHIBTPa HU3KOI 4acTo-
ThI IIEPBOrO MOPATKA C MTapaMeTpaMH:

® yCHJICHHe Ha HyJIeBOIl 4acTOTe paB-

HO JIBYM;
e yacToTa nomoca ¢puibTpa paBHa
0,5 MI'n.

Yactora nomoca puibTpa HU3KOM
4acTOTHI IEPBOTO MOpAIKa OJHOBpE-
MEHHO fABJIAETCA U BEPXHEH TpaHUY-
HOM 4aCTOTOM MOJOCHI NPONyCKaHuA,
Ha KOTOpO¥ mpoucxomuT cnag AYX
OIIC Ha 3 nb. Ba>kHBIi1 YacTHEBII CITy-
Yail HEMHBEPTUPYIOLIErO yCHIMTENSA,
y xoToporo R1 = o u R2 = 0, HaswI-
BaeTCs MOBTOPHMTE/IEM HAINPsSDKEHHUS.
PexoMeHny0 4YMTAaTENsAM CAMOCTOSA-
TeJIbHO HPOAHATU3UPOBATh CBOMCTBA
sroit OIIC.

IIpumep 2. MaBepTUPYIOIIMIT YCUITH-
Tenb (pHcC. 5, a).

KoaddunmeHt mpsamoir nepemayu
curtana co Bxoma OIIC na Bxog OY
ompesienseM € IMOMOIIBI CXEMBI Ha
puc. 5, 6, B xotopoit Bxon tenu OOC
OTK/MI0YeH 0T Beixona OY M NOAKII0YeH
K ob1eir Touke. O9eBUAHO, YTO

U, R2 10k —05
U, RI4R2 10k+10k

Be=

B OIIC orcyrcrpyer ITOC, noatomy

_ Rl 10k
R1+R2  10k+10k

B:BN

HneanbHas nepenatovHas pyHKoms
OTIC (BcrmoMHMM TIPO 3HaK MUHYC!):

Puc. 5

B 05

T .=
D B 0.5

Koaddpunumenr norpernoctu OIIC
3aBHMCHUT TOJIBKO OT MET/IEBOrO YCHTEHHS
Ba- OIIC Ha puc. 4 u 5, a peaM3oBaHbI
Ha opguHaKoBbIX OY M uMe0T paBHbIE
k03 dunmenter OOC, mosTomy koa-
(uIMeHTHI MOrPeIHOCTH 06eUX CXeM
O[IMHAKOBBI:

Bw, 0,5x(27x10°%)
S+Bw,  S+O,5x(2wx10°)

Tegr(S) =

Pesynbprupymomias mnepenaToyHas
dyuxuus OIC:

27 x0,5%10°

T(S)="T,(S = I 0510
( ) 10 (8) T (S) S+427x0,5%10°

[Nepenatoynas $yHKIuUA 1yMa:

21x0,5%10°

T(S)
S$+27x0,5x10°

B:(S)

HHTepecHO CpaBHUTb pPe3yNbTATHI
aHa/IM32 HEMHBEPTHUPYIOIIErO M MH-
BeprupyoOLero ycwmTeneit. Ilepena-
toyHsle ¢yHkuuu OIIC orimyator-
Csl TOJIbKO BENIMYMHAMH YCHJICHHA Ha
MOCTOSIHHOM TOKe: B IIEPBOM Ciydae
T(0) = 2, a Bo BTOpom — T(0) = -1.
3T0 ommyHe 06YCIOBIEHO Pa3HOM
BEIMIMHON K03 uLIeHTOB MPAMOK
nepemauu curHana co sxopa OIIC Ha
Bxon OY (B nepoM cydae PBr = 1, a Bo
BropoM Bg = 0,5). UHBepTUpYIOmMIl U
HEUHBEPTHPYIOHIMIT YCHIUTEIH UMEIOT
OIIMHAKOBEIE TFepeaTo4Hble (PYHKLMH
LIyMa M ITOJIOCH IIPOITyCKaHus Ha YPOB-
He TIOJIOBUHHON MOIIHOCTH, KOTOPBIe
OIIPE/IENAIOTCS BHIPAsKEHHEM:

E,

E,p=PE= -

NID

Gy(S) = =2T(S) =2

IIpumep 3. HeuHBepTHpPYIOLIHI
ycunuTtens ¢ kombunupoBaHHoit OC
(puc. 6, a).

Koadumuent npsamoir nepenayu cur-
Hana ¢ Bxofa OIIC Ha Bxog OY omnpene-
JIIeM C TTIOMOIIIBIO CXEMEBI Ha puc. 6, 6:
U, R _ 5 _5

Be= Uy RI+R2 4x+5¢ 9

R3 Ik 1

T R3+R4  1k+lk 2]

By

D D ouTt

21
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22

R3 5B R4

31 1

1K 1K

Al
-9 D

10B Uour

b

Puc.6

Bw, _ 0,0556x(21x10°%)
S+uw,  S$+0,0556x (2mx10°)’

27x55,6x10°
S+2mx55,6x10°"
T(S)
Be(S)

Koadpduument mepepayu OIIC Ha
Hy/IeBOIl yactoTe paseH 10, a cmapn ee
AYX Ha 3 ab mpoucxomut Ha yacro-
te 55,6 kI'i. [Nepeparounsie pyHkimu
T(S) u Gn(S) coBnamaioT ¢ TOYHOCTHIO
10 nocTosiHHOro MHOXuTEns: |Gy(S)|
B 1,8 pasa mpesbimaer |T(S)|. Ha
pMC. 6, a IPUBETICHBI y3/I0BbIE HAIIPsKe-
HuA OIIC, cooTBeTCTByOIINE YPOBHIO
BXoaHoro curiana 1 B. OtMmeTtum, 4to
CXeMa UMeEeT OTPMIIaTeNbHOe BXOIHOE
CONPOTHUBICHHE, MTOCKOJBKY HMOJIOXKHU-
TEJIbHOE HANpsDKEHHE Ha BXOJE BBI3HI-
BaeT BBITEKAHHE TOKa H3 €€ BXONHOIO
3aXHuMa (IOIOOHEIE CXeMBI Ha3hbIBAIOTCH
KOHBEPTOPaMK OTPHLIATE/IbHBIX COLPO-
THUBJICHUIT).

Ilpumep 4. VIHBepTHPYIOLIMIT HHTET-
patop (puc. 7).

YacToTa eMMHUYHOIO YCUICHUS Ufe-
aJIbHOrO MHTErpaTopa:

Terr (S) =

T(S)=10

Gy(9)= =1,8%xT(S).

w,=2’nF1=L,
CR
R S
S = —1 = ——
Ry Sty
SC
U R C|
16K 100n®
Al
b D Uour
O

Puc.7

Uour

6
1
_ _SC W
BF(S) - R+_‘l_ - S+wl,
SC
(§)=— Be(S) __ wi
v O
T (S) = —1]— =
I+
B(S)A(S)
1
S Sre)Ergy Y

Swy

Gy (8) = SHuT(s) = [1+i T(¢S). (22)

Wy Wy

TMocne HECTTOXHBIX HPeOOpa3sOBAHUIL
u3 (21) nomyyaem:

W

Tige 8= X

Wy W, +wp,
S{w; +w; +wy)
S% + (W +w; +wp,)S+ Wy

CpaBHuBas 3TO BBIPaKEHHE C MepesIa-
TOYHOI (PyHKIME MOOCOBOTO HHIB-
Tpa BTOporo nopsanka (I[192)

Q°
TBPZ(S) = anzw—
§? +6‘is+w§

» (23)

200 0

IIPUXOMM K BBIBOLY, YTO IepeaaTod-

nast ¢yHKIMA Kospduunuenta mor-

PELIHOCTH MHTErpaTopa COBMAfaeT C

nepenaToyHoil ¢pynxnuen 192 ¢ ma-

paMeTpamu:

® YaCTOTa Mapsl MOIIOCOB IepeaToy-
Hoit pynxiuu [1P2;

WWy
wp =27F, = Jww,, = [+
AO

e nobporHocTh I1D2;

Wy W Wy
A, -~ A, W
1

wetw, wtw

wT[l+—]+wi v T
A,
(e}

Q:

o xoapuruent nepenayu [TO2 Ha yac-
TOTE MOIOCA.

Wy ~_ T

Hgp, =

: ~
w14 ) 4w, Wrtw
AO

ITorpemIHOCTh MHTErPUPOBAHHA MH-
HUManbHa Ha yactoTe Fp nmomoca I102.
Ha a7oit yactote Tgrr = Hpp,-

Jlns npuBeeHHBIX Ha CXeMe€ HOMM-
HaJIOB HMEEeM:

— 1 -_—
2wCR

1
T2 x100x10 ¥ x16x10°

99,4718 kI'1L.

ITycte OY umeetr mapamerpsr: FT =
1 MI'm u AO = 105, Torga

99,4718 x10° x10°
— /_—-7;;5 X ~997,356 Iy,

E, 10°

H = = =
"2 B 4+E  10°+99,4718x10°
=0,909528(-0,8237) 1 B.

Ha puc. 8 usobpaxennr JIAUX ¢pyHk-
nuit T(S), TID(S) u TERR(S) — kpussle
¢ MeTKaMHu cooTBercTBeHHO Mod_T,

100

>>

(997.36Hz,-0.8237dB)

Mod_Terr

Mod Tid

Med T

-100 -30 +

100mHz 1.0Hz

Puc. 8

100Hz

f ‘
10KHz 1 OMHz

Frequency



Unt  RI
U R2 Rf
IN2 —
LI
°
°
°
Uik Rk Al
o D Uour
° O
°
°
Uinn Rn
a
Puc. 9

Mod_TID (oce opmunar 1) u Mod_
TERR (ock opauHart 2).

ITpumep 5. MuBeprHpyIommii n-BXozo-
BOI CYMMATOP HAMPsXXEHHI C €IMHIYHbI-
MM BecaMy CyMmupoBanus (puc. 9, a).

CyMMaTop MMeeT eqMHHYHBIE Beca
CYMMMPOBaHUsA BXOJHBIX CUTHA/IOB NIPH
BBITIO/THEHUH YCTOBHS:

Rl1=R2=R3=..=
=Rn=Rf (24)
Kospduipent Bk npsimoit nepenaym

curHana ¢ k-toro sxoma OIIC Ha Bxon

QY omnpepnensieM ¢ IIOMOIBIO CXeMbI Ha

puc. 9, 6. HecnoxxHbIit aHa/IN3 OKa3bIBa-

€T, YTO IPH BBITOTHEHHH YCIOBHs (24):

[lepenatounas ¢yHKUMA CymMMaTOpa
1o oTHOIIEHUIO K k-ToMy BXony (B Ha-
IeM IpUMepPe BCE BXO[bI PaBHOIICH-
HBI):

Uour(S)

T.(S) =
® Upa(S)

= Tipx (S)TERR (S)

3neck

Tlnk(s) = *% = -1

INonaras Fr = 1 MI'u B cooTBeTCTBHU
¢ BeIpakeHHeM (11), momyyaem:

Bur _
S+Bw;
27t x10°

- n+l .
27tx10°
+_

S
n+l

Terae (8) =

(25)

[Nepenaroynas pyHKIUA HIyMa:
Wy
Gy(S) = (14n)x—H1— =

S+
14n

27 x10°

1+n
—
St 27 x10

1+n

(26)

=(1+n)x

Umny  RI
U R2 Rf
IN2
. — 1
[ ]
[ ]
Uink Rk Uak Al
o D Uour
° —-<
°
. L
Uinn Rn
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® nepegaTodyHoi (GYHKUMH IHyMa

cymmatopa (Merka GNsum).

U3 rpaduxoB (moMedeHHble Ha
pHc. 10 TOYKM) CIemyeT, YTO IpH Mpo-
YMX paBHBIX YCJIOBHAX YBEIHUYEHHE
4YHCTa BXOLOB CyMMaTopa € OTHOTO
IO HEBSITH NPUBOAUT K CY>KEHHIO TO-
nocer nponyckanus OIIC B naTe pas,
a TaxoKe K YBeIMYEHHIO MOMTY/IS Tepe-
AaTOYHOU (DYHKUMM yCWIIeHMA IyMa
B paboueii nomoce 4acToT Ha 13,98 nb
(nATH pas).

* GNsum
3 {1kHz,20.00dB)

20

L GNinv
(1kHz, 6.02dB)

A

{1.0MHz, 0.0dB)

Tsum
(100kHz, -3.01dB)

~20- 4444447Tinv -
(500kHz,-3.01dB)
I
-40 T t } .
1.0KHz 3.0KHz 10KHz 30KHz 100KHz 300KHz 1.0MHz 3.0MHz
Frequency
Puc. 10

HHTepecHO OTMETUTH, YTO B HacT-
HOM CJIyyae i1 n = 1 pesy/ipTaThl [10J1-
HOCTBIO COOTBETCTBYIOT pe3y/ibTaTaM,
MOJY4€HHBIM BHILIE [UIA MHBEPTOpA
(bopManbHO MHBEPTOP MOXHO pac-
CMaTpHBaTh KaK OJHOBXOIOBOI CyM-
MATOp).

U3 (25) u (26) cnenyer, uto:

1) mosmoca nponyckaHHus CyMMaro-
pa Ha ypoBHE IOTOBHHHOU MOTITHOC-
T4 (Ha yposHe -3,0103 nB) o6part-
HO HpONOpPIMOHaNbHA n+l, TO ecTh
yMEHBIIIAeTCsl C POCTOM YHC/Ia BXO/IOB
CyMMaTopa;

2) Monynp nepenaToqHoM (YHKIUM
yma |GN| nponopryonaneH n+l, o
€CTh YBEIMYHBAETCSI C POCTOM YHC/IA
BXOHOB CyMMaTopa.

CrenaHHble BBIBOJBI MJUTIOCTPUPY-
et puc. 10, Ha KOTOPOM H300pa’KeHbI
JTAYX:

e ucxonHoro oxHonomocHoro QY
(MeTKa A) ¢ 4aCTOTOI eAUHUYHOTO
ycunenus Fr = 1 MI'my;

e uHBepTOpa (MeTKa Tinv);

® [IeBATHBXONOBOrO (n = 9) cyMMaTo-
pa (Metka Tsum);

® repenaToYHON (PYHKIMHU UIyMa MH-
BepTopa (Metka GNinv);

IIpodonscenue credyem

Cepreit Jlo3uukuii,
r. bpsanck

BuuManuio ynrarteneii!

Ha caitre xypnana no ampecy
http:/fwww.dian.ru/programs/index
B apxuBe 2001_05_Ridico Beuioxxe-
HBI MPOTPaMMHoOe obecrieyeHye U
YepTeXX MeYaTHOM IUIATHI K CTaThe
JI. Pumixo «YcwmreIb MOIHOCTH
C MHUKPOKOHTPOJUIEPHON CHCTEMOI
yrpasreHus» (CxemoTtexHuKa, 2001,
Ne 4, ¢.3—6, Ne 5, c. 2—8), B ap-
xuse 2001_03_Ridico_Auto — mpo-
rpaMMHOe obecredeHre K CTaTbe
TOTO XK€ aBTOpa «ABTOMOOIIbHBIE
YacwI-TepMoMeTp-BobT™MeTp» (Cxe-
MoTexHuKa, 2001, Ne 3, c. 4—7),a B
apxuse 2000_1_2_2001_1_Kuznets.
zip — crarba A. Kysnenosa «Tpanc-
¢opmaropsl ¥ mpocceny WA UM-
ITy/IbCHBIX MCTOYHHKOB ITHTaHHUA»
(Cxemorexmuka, 2000, Ne 1, 2, 2001,
Ne 1) ¢ yueToM yTOYHEHMHiI1, ClIe/IaH-
HBIX aBTOPOM.



24 MaJIbHBIM SIBJIAETCH MCIOIb30Ba-

MCKyCCTBO CXeMOTEXHUKN

MopgenupoBaHne NMHENHbIX
TPaKTOB NPUEeMHbIX

YCTPONCTB

B cmamee kpamko onucelieaemcsa nooxo0 K MOOeIupPOBaHUIO JIUHeliHO20
mpakma npuemHo20 ycmpoucmea. [pednazaemca ucnoss308ame UMu-
MayuoHHble MOOesIU Ha OCHOBe XapaKMepuCMUK peanbHbIX aKmuBHbIX
U/IU NACCUBHbIX 3/1eMeHmMo8, 8X00AUjUX 8 cOCmas paduompakma.

a HayaJbHOM 3Tare paspaboTKu
PaqMOIIPUEMHOTO yCTPOMCTBa
BBIOMpPaeTcs CTPYKTYpHAA cxeMa
JIMHENHOTO TpakTa. I1py sToM pernaercs
Cpasy HeCKOJIbKO 3ajia4 — BBIOHPAIOT-
¢ K03(PPULMEHTBI YCHIIEHHs KaXXJOTO
6/10Ka, OTIPEEeIIAIOTCS THUITHI AKTHBHBIX
3/IEMEHTOB, IO IapaMeTpaM KOTOPEBIX
paccuuTeIBaeTcsi K03 puumeHT yMa,
IOMHAMUYECKHI THANA30H U TOYKH KOM-
npeccuu [P1, IP2 u IP3. TIpensaputens-
Hasl OLIeHKa IUHAMUYECKOrO AUAa30Ha
U TOYEK KOMIIPECCHU OCOOEHHO Ba)KHa
IUI YCTPOIICTB, PabOTAIOIMX B HIMPO-
KOM JIMafa3oHe YacToT, HallpUMep, is
aHA/IM3aTOPOB CHEKTPOB, LU(POBBIX
MPHEMHHUKOB, IPHEMHHKOB /THANIA30HOB
KB u VKB [1].
JTan MOjeNMPOBAaHUSA JIMHEITHOrO
TPaKTa MO3BOJISIET PEILIUTE CIEAYIOLHE
3aj1a9u;
e onpenemts Ko3dduMeHT ycure-
HUSA BCEro TPAKTa;

e onpenenutb K03 PUIHEHT 1IyMa
TPaKTa;

® BHIOPATh CXEMOTEXHUYECKYIO 6a3y
AKTHBHBIX M IaCCHBHEBIX 3Jie-

HUE MMUTAIUOHHBIX Mozeseil 6/10KoB,
ONMCBIBAIOIIMX TIOBENEHHE BO BHEIIIHEH
cperie, HO He [AKOLIHX IOHSTHS O BHYT-
PEeHHEM CTPOCHHH MOIEIHPYEMOro yc-
tpoiicTBa [5]. [N ynpoieHus mare-
MAaTHYECKUX PAacYeTOB U MOHWMaHUS
rnpoijecca MOJIeJIMPOBaHUS PEKOMEH-
ayeTcsi Bce Ge3pasMepHble BETMYHHBI
(koaduLneHTH Iepenayy W LIyMa)
BBIp@XaTh B 1D, MOLIHOCTh Ha BXOJ€
TPaKTa, MOLIHOCTh IIyMa Ha BXOZE M
BeIXOfe — B ADbM, HanpsoKkeHue Iny-
moB — pnbMmB. Bce Mopmenu mo/mKHBI
UMETh OIWHAKOBBIN HabOp COOCTBEH-
HBIX napameTpos (tab. 1).

B cooTBeTCTBUM C COBPEMEHHBIMH Tpe-
60BaHUAMMU BCE Pa3pabOTIMKU H IIPOH3-
BOJHUTE/H PAJIMO3/IEMEHTOB B JOKYMEH-
TAaIMH IIPUBOIAT BhILLIETIEPEYUC/ICHHEIE
XapaKTEePUCTUKH B BUJie rPapUKOB WK
Tabmmi. B ocHOBe 106011 Mozenu 6/10ka
IO/DKHBI OBITH HapaMeTpbl KOHKPETHOTO
AKTHUBHOIO WIM MACCHBHOTO 3JIEMEHTA.
B paspabaTeiBaeMOM MaKeTe MOJIETHUPO-
BaHHUs JIHHEIHOIrO TPaKTa NapaMeTps
MOJIesied CBSI3aHBI ¢ 6a300 paguo3se-
MEHTOB Pas/IMYHbIX ITPOU3BOLMUTEICH.
HecooTBeTcTBHE Ta6IMYHBIX NAHHBIX 10
9acTOTe PENIaeTCs C IOMOIIBIO ANPOK-
CHMAITHH XapaKTEPUCTHK U COXPaHEHUS
k03¢ PHIMEHTOR aNIPOKCUMAIIUU B
6ase naHHbIX. [IpHeMeMsl 06bIe BUIBI
aNMpOKCUMAITHH — KyCOYHO-/IMHEHHAS,
[OTMHOMHas [6].

Pacyer xapakTepMCTHK JIMHEHHO-
ro TpakTa BeNeTCs C ero KOHEYHOTo
6moka. Il obnerdeHuss MOHUMAaHUsA
MPUBEEH aNTOPUTM pacyeTa Xapak-
TEPUCTHUK.

AnroputMm (puc. 1) siBIseTCsT OYeHb
MPOCTHIM IO CBOEH CTPYKTYpE M I103-
BOJIsIeT PacCUMTHIBATH HEOOXONMMEIE

Tabnuua 1
Mogens K(f, MIy), a6 Ku(f, MIy), ab IP({f, M), nb DD(f, Mlu), ab
BxogHoe ycTponcrBo + + + +
MLy + + + +
Cmecutens + + + +
ArTeHarop + + + +
CoeguHeHuve + - — _
yry + + + +
QunbTpbl NACCUBHLIE + + - _
QuNLTPbLI AKTUBHLIE + + + +
[Henvtenb naccBHLIN + + - _
[enuTenb akTMBHbLIN + + + +

XapaKTEPUCTHKHU Cpa3dy BO BCEM
paéo'{eM YaCTOTHOM J[JHAaIla3oHeE,
9YTO OacT 60/BIIIME BO3MOXHOCTH

MEHTOB, COCTaBJIAIOMINX
TpaKT; Buifop pa3paboTumkom
’ CTDYKTYDhi T2KTa,
® OIIPENECIUTD KOS(bd)I/IIII/ICHTbI wicna N u Tanos 6nokoB
YCHWIEHMS M IIyMa Ka)KIOro v

6710Ka;
® [OJIyYUTh OLIEHKY TOYEK KOM-
MPEeCCHU TPAKTa;
® [IOJTyIUTH OIIEHKY AMHAMUYeC-
KOTO JIHAIa3oHa IPOeKTHpYe-
MOTO IPUEMHOTO YCTPOICTBA.
PertleHye 1OCTaBICHHBIX 3a7a4
Ha 3Tarle MOJE/IMPOBaHHS MTO3BOJIUT
HCTIONIb30BAaTh MCYEPIHIBAIOIIIHE
Haya/IpHBIC aHHBIE [UIA CXEMOTEeX-

Pacuer xapakTtepuctuk Anst N n N-1 kackagHo coeauHeHHbIX 6noxoB.

Kuip —
Kuwr=Kui ¢ + T(nLl‘ (8pasax), IPgx = IPgyx - Kn (B neumbenax).

P =ko To Af (Kw - 1) (B pa3ax),
ko =1,38062 10723 Ix/K.
Af - nonoca NponycKaHms.
Uebix = V k Tp Af Zp Kn Ky — YPoBeHb Hanpsixetvs Ha Bxoae AN
2o OM — BONHOBOE CONPOTHBABHKE.

A4 =P - Py (B neunbenax).

To — TEMNEpaTtypa OKpyXatoLuei Cpeabl.

v

N =N -1, nepexoa k cnegyilowiemy 6noxy, npeabiayLume 6nokm
YUUTBLIBAKOTCS Kak NOCHEAHUIM BNOK B KACKAAHOM COEAMHEHUN, NS
pacyeTa MCMoNb3yIoTCA XapakTEPUCTUKY, NPUBEZEHHBIE KO BXOAY.

Ecnm 610K RBNRETCH NACCUBHBIM U IMHERHBIM, TO 15 HEMO HE

3apaercs IP, u AR pacyeTa UCNONL3YeTCs NpeabiayLLee
paccuUTaHHOR 3HaueHme. JIMHaMMYECKMii Auana3oH PacCcuMTLIBAETCA

Vi N0 BXOAY W NO BLIXOAY, B 3aBUCHMOCTH OT TOFO, KaKas Touka

KOMNPECCHM PACCUMTaHA.

HHUYECKOM TOBOIKH YCTPOMCTBA ITPU
€ro MakeTHPOBAHHUH.
CynepretepomuHHas CTPyKTypa
MPHEMHOTO YCTPOICTBA, HCYEPITHI-
BalOLlle ONMCAaHHAsA B JUTEpaType,
[laeT OJIHO3HAYHbIE OIpe/ie/IeHUs
111 6/10KOB, BXO[AIIMX B €€ CO-
ctaB [2—4]. [Tpu MonemupoBaHuu
TpaKTa I/If MOTyJYeHUs 3HAYeHMI
HEOOXOIHMBIX IapaMeTpOB OITH-

N3amereHne cTpyKTyphl,
noatop aNEeMEHTOB ©

IIpU BU3yaJM3alIMH PE3Y/IbTATOB
MopemupoBaHus. LIMKINYHOCTD
II03BOJIsIET B XOMI€ MO/Ie/THPOBaHUSA
OIIEPaTUBHO MEHATH MapaMeTpPbi
mogpesieit 6/I0KOB IMHEHHOrO TpaK-
Ta, YTO COOTBETCTBEHHO U3MEHSAET
M XapaKTePUCTHKH BCETO TPAKTA.

Bce pesynbTaThl MOLIENMPOBaHUSA
MPENCTABIAIOTCA B rpaduiecKoM
BHMI€ BO BCEM YaCTOTHOM JHarma-
30He paboTH! TPaKTa OTHOCHTE/IbHO
BXOJIa M BEIXOJla H OTHOCHTEILHO
BXOJIOB K@XXIOTO OJI0Ka.

HeobxoanMbIMI
XapaKTepucTUKaMm

PaccumTanHbie
XapakTepucTuKm
YA0BNETBOPRIOT
TpeboBaHmaM?

Puc. 1

ITpocToTa aropuTMa No3posA€T
peanu3oBaTh €ro B mo6oi cperne,
HanipuMmep B dopmare Microsoft
Excel. Bonee ru6xoit épenoiJ[ ABJISA-
eTCs MaKeT MaTeMaTHYeCKUX BBI-
yucrenuit MathLab, npenocras-
JIATOIIUI TIPeKPacHbie 3I€MEHThI
yripaByienus rpagpudeckon uagop-
Maumeit [7].
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H3BecTHBIE XapaKTEPUCTHKH JIMHEH -
HOTO TpakTa IpHEMHHKA U BHIOpaHHEIe
THIIbE 37IEMEHTOB, BXOINAIIUX B COCTaB
6710K0B, T03BOMAT CO3/IATh KOHKPET-
HYIO CXEMOTEXHHYECKYIO PealHn3aIuIo
YCTPOICTBa € MAKCHMYMOM HCXOIHOH
uHpOpMalMM ¥ MPOBOJIMTL U3Mepe-
HMSAl XapaKTepPUCTHK, y)Ke ONUpasch
Ha HM3BeCTHbIE OXXHUIaeMble OICHKH.
Hcnonb3oBaHue NporpaMMHOro obec-
neyeHMs JUISE MOJIEIUPOBAaHUA TPaKTa
NO3BOJIMT PaspabOTYHUKY 3HAYUTEb-
HO COKPAaTUTh BpeMsi paspaboTKu yc-
TPOMCTBA OT UJEU O OIBITHOTO 06-
pasna.

Burtammi Ille6er,
r. Taranpor
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loHopapb! BhINfIa4HMBAOTCA aBToOpaM,
NpOXUBAOLWMM Ha Tepputopum CHI .

YCcTponcTBo NpaAMoro
unppoBOro ynpasneHns
ACMHXPOHHDbIM ABUraTenem
Ha MJINC dupmbi Altera

B kauecmee 06vekmos pezynuposaHus yugposbix cucmem asmomamu-
HYeCko2o ynpasJjieHus WupOoKo npuMeHAm aCUHXpOHHble dsuzamernu.
Yecmpoticmea yugposo2zo ynpasneHus makumu 0eueamesiamu cocmoam
u3 cnabomouHol u cunogou yacmet. OCHOBHbIM Ha3HaYeHuem cnabo-
mouHol yacmu Aensemcsa npeobpasosaHue 3a8aHHO20 8 YUgposoM Kode
CU2Hana pe2y/iuposaHus 8 cueHan ynpasneHus cunogoli yacmeto. [nsa yn-
passeHus cunogol 4acmsio npednazaemcs ycmpoucmeo Ha 0CHo8e npo-
2epammupyemoti nozuyeckol uHmezpasnvHou cxemsi (IMJ/IMC) pupmer Altera.

LIU(POBBIX CHCTEMaX aBTOMATH-

4eCKOTO YIpaBeHHUs B KaduecTBe

OOBEKTOB PETyIUPOBAHUS LIHPO-
KO MCIIO/b3YIOT IByx(a3HbIe aCHHXPOH-
ubte nuratenu (JIAJ1). ITo cpaBHeHMIO
C IBHIaTEIAMH MOCTOSHHOTO TOKa OHU
00/IafaI0T PANOM IpeumyiectB. OT-
CYTCTBHE 3JIEKTPUYECKMX KOHTaKTOB
obecrieurBaeT BBICOKYIO HaI@XKHOCTD U
NpocToTy aKCIuTyaTanuu. [1pu oxHoM
U TOH Xe MOLUHOCTH M HOMHWHA/IbHOH
yrnosoii ckopoctu JIAJ] B 1,5...2 pasa
jerde, a MOMEHT MHEPIHH POTOpa MO
KpaifHeil Mepe B [IBa pasa MeHbIne. B
nepexogHoM pexxume IAJL moryT pas-
BHBAaTb CyIL[ECTBEHHO GOJBIIIME MOII-
HOCTH, YTO ofecrieyuBaeT CUCTEMe aB-
TOMAaTHYECKOTO YIIPaBI€HHUsT BBHICOKOE
6LICTPOLEHCTBHE C MATBIMH IIOTEPSMHU
9HEPIMM, a B YCTAHOBMBILEMCSH PEXH-
Me — IUTaBHOE M 3KOHOMHYHOE pery-
JIMPOBaHHE CKOPOCTH.

ITpuMeHeHHe TUCKPETHOIO yTIpaBIIe-
Hus JTIA]] 06ycoB/IeHO HCITOIb30BAHMU-
eM cpencTB LUGPOBOI TEXHUKH B CHC-
TeMaX aBTOMAaTHYECKOTrO YIIPaBIeHHsA
pasnaHBIMK 00bexTamu. M3 uaBecTHBIX
MeTOfOB L POBOro yrpaBIeHUs I/IEK-
tponpusBonaMu (1] dasoBoe ynpasne-
HHe TeXHHYECKU PeaIn30BaTh Hauboree
npocro. Takue ycTpoiicTBa 06/1a71al0T
MOBBILIEHHOI YYBCTBHTEIBHOCTBIO B
ob1acTH MaJIbIX CUTHAJIOB YIIPaB/IeHHs,
a TaK>Ke XOpPOoIeH MMHEHHOCTBIO MeXa-
HHYECKMX XapaKTEPUCTHK B UAaIlasoHe
perymiposanus. I1pu ¢asosom MeTone
uudposoro ynpaeneHus Ha 0OMOTKH
Bo36yxnenus (OB) u o6MoTKuU ynpas-
senust (OY) Al nmopaercs mojiHoe WiK
HEIOTHOE MPSAMOYTO/IBHOE HaIPsHKEHNIEe
HEM3MEeHHOM aMIUTHTyAbL. Perymupo-
BaHHE CKOPOCTH IBUIATe/s OCYI[ECT-

B/IAETCS M3MEHEHWeM yria ciBura ¢as
mexy HanpspkeHuamMu OB u OY. Iina
OCYILIECTB/IEHHsI peBepca M3MEHsAeTCs
(a3oBBIiT cHBUT MEXIY HUMU B Ipefe-
nmax +7t/2. JIMHeHHOCTD perymupoBaHus
(passl 3aBUCHT OT UHC/Ia pa3pANOB Koa
yTIpaB/IeHUSL.

HMnynscHOe nuTanue o6MoTok OB n
OY npuBOIMT K HOABNIEHUIO GOJIBILIOTO
YHC/Ia TApMOHUK, HO TIPH Pery/MpoBa-
HUM (Pa30BOro CABHUIa COCTaB FAPMOHUK
M UX aMIUVIMTYIbl He uaMeHsIoTcs. QPa-
30BBI CJIBUI MEPBHIX FAPMOHHK paBeH
cnBury ¢as mojHOTO MPSIMOYTOIBLHOTO
HAaIpsDKEeHNs, a (pa3oBblil CIBUT BBICIIIHX
TapMOHMK IPOIOPLMOHANEH MX HOMe-
py- Ilpu HyneBoM ¢pazoBom crBure aspt
Ka)XIOH U3 TapMOHMK HanpsixeHHi B OB
u OY coBnanaioT, MycKOBOI MOMEHT He
CO37aeTCsl, POTOP OCTAaeTCH HEMONBHXK-
ubiM. [Ipu ¢azoBoM ciBure, paBHOM T1/2,
KaX7iafd TapMOHHMKAa CO3[laeT KPYToBoe
Bpalllaloleecs 1oJe, o6ecredHBaloee
MaKCHUMAJIbHYIO YacTOTy BpallieHUs po-
Topa. [apMOHMKH ¢ HomMepamu n = 1,
5, 9..., UMeIOLLME TAKOE K€ YepenoBa-
HHe (a3, KaK U Y OCHOBHOI rapMOHUKH,
CO3[AIOT TONMBKO TBMXKYIIUIT MOMEHT, a
TapMOHUKM ¢ HOMepamu n = 3,7, 11...,
obpasyloriye CUCTeMY ¢ OGpaTHBIM Ye-
penoBaHHeM a3, CO3MAIOT TOMBKO TOP-
MO3AIIUIA MOMEHT.

YcrpoiicTBo LM(pPOBOTO yIipaB/IeHUs
JAJL coctouT U3 IBYX OCHOBHBIX Yac-
Teil — ympasJsiiolreit (c1aboTovHoI)
¥ cw10BOiT. CHJIOBasA YaCTb MPECTaBIIA-
eT co60# HabOp ITEKTPOHHBIX KITIOYeH
C ycwIeHHeM 1o MoIfHocTH. Kaxwrit
KJIFOY YIIPaB/IAE€TCA CBOEW TTOC/IEIOBA-
TE/IBHOCTDIO YIIPABIAIOIUX UMITY/TbCOB
W MOXXET HaXONUTHhCA B ITPOBONAIIEM
COCTOSIHUM B TeYeHHe IIOIyNnepuona

NiiTERA
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CKYCCTBO CXEMOTEXHNKU

¢dasoBoro HampspkeHus. IByxdasHbie
CHCTEMBI Pa3sHONOJISIPHBIX MMITY/IbCOB
TTOJK/TIOYAlOTCA K o6MoTKaM JIA]] ¢ ro-
MOILBIO YIIPaB/IsE€MBIX CHJIOBBIX KITIO-
yed. BBIXOIHOE UMITY/IbCHOE HampsiXKe-
HUE CHJIOBOHM YacTH HEIIOCPENCTBEHHO
IUTaeT OOMOTKM CTaTOpa OBUTraTeNs.

B cucreMax aBTOMaTH4€eCKOro yrpas-
JIEHUS 9aCTO MCITONb3YIOTCA HECKOIBKO
IUCKPETHBIX 37ieKTponpuBonos ¢ JIA/L
Peanu3zarys c1abOTOYHBIX YacTeil TAKMX
cucTeM TpebyeT IIpUMEHEHUS JIeCATKOB
MukpocxeM. Pazsutne IVIMC cymecr-
BEHHO U3MEHH/IO BO3MOXXHOCTH IPOEK-
THPOBIUKOB LI(POBBIX YCTPOKCTB, OC-
BOOOJIUB UX OT HEOOXOIUMOCTH COOPKH
pa3pabaTbIBaeMbIX YCTPOMCTB U3 MHO-
TOYMC/IEHHBIX MUKPOCXEM Pa3Iu4YHOM
CTeIeHH MHTETPaIUH.

ITo npusLMITY dOopMUpOBaHMS Tpedy-
eMO¥1 CTPYKTYPHI 1IM(POBOrO yCTPOIIC-
tBa [IJIMC oTHOCAT mpeuMmyliiecTBeH-
HO K n1ByM rpymmaM. CPLD (Complex
Programmable Logic Device) — xommn-
JIEKCHBIE IIPOrPaMMUpPYEMBIE JIOTHYeCKHe
YCTPOICTBa, 9HEPrOHE3aBUCHMBIE U C He-
KOTOPBIM OTpaHMYE€HHEM JOITyCTHMOIO
YHC/Ia repesanucu cogep>xumoro. FPGA
(Field Programmable Gate Array) —
IporpaMMHpyeMbie IO0JIb30BaTeleM
BEHTWIbHBIE MAaTpHLBI, HE HMeIOIHe
OTrpaHMYEHUH I10 YHUCIY II€pe3artHcen.
Coueranne goctrouHcTB CPLD u FPGA,
a TaKk>ke pocT ypoBHs uHTerpauuu bUC/
CBHMC otpaxens! B IVIMC c xombuuM-
POBaHHO¥ apxuTeKTypOii [2]. [Ipumepom
takux [IJIMC MoryT ciy>kxuTh MUKpOCXe-
Mol ceMeiictBa Flex10k dupmer Altera.

IIpy npoOeKTHpPOBAaHMHU YIPaBIAIO-
nie 4acTH yCTpPOMCTBA MCHOJJb30Ba-
nace CAITP MAX+plusll [3, 4], mosso-
NAIOIIAs peaJM30BaTh YCTPOMCTBO Ha
6ase [IV/IMC ¢upmser Altera. Cucrema
IPOEKTUPOBAHHUS ITOTHOLIMK/IOBAS, MO]1-
IEP>KUBAIOIIasi CKBO3HOM IPOIEeCC OT
BBO/Ia U KOHTPOJISI OMMCAHUA JIO IPO-
IPaMMHUPOBaHUs MHKPOCXEMBI, OHa
IIpeNCTaBasieT coO0i apXUTEKTYpHO-
HE3aBHUCHUMYIO Cpelly NMpOeKTHUpPOBaHuS,
JIETKO ITPUCITOCAbTUBAIOIIYIOCS K KOHK-
PETHBIM ITPOEKTHBIM TPeOOBaHUSAM.

Ha puc. 1 npencrasneHa NpUHIUITH-
arpHas cxema ynpasnenus JJAJl. Komrmu-
ysiuedt yerpoiicrea B MAX+plusll mosy-
YeHa CTPYKTYpa IpoekTa c1aboTOYHOM

DD2

DD1  KXO-ves

qactu (pHc. 2) u BbI6paHa MHKpOCXeMa
IVIMC cemeiictBa Flex10k, ycrpoiictBo
EPF10K10LC84-3. Apxutektypa 3TO-
ro ceMeicTBa O6/alaeT HECKONbKUMHU
BCTPOEHHBIMU OJIOKaMHU IMaMATH pas-
MepoM 2048 6ut kaxnmprit. [Ipu xom-
NUIALMM TPOEKTa IOC/IeN0BaTEIbHO
BBITIOTHEHBI cOOpKa 6a3pl JAHHBIX MPO-
€KTa, KOHTPOJIb COeIUHEHHUI, JIOTHYeCKast
MHHUMHU3AIHS MPOeKTa, GOPMHPOBaHHE
KOH(urypauronHoro ¢aitna.
Paspa6otanHoe ycrpoiicTBo ¢$a3oBo-
ro ynpasneHus JIAJl cocTouT U3 creny-
Ionux vacteid. JneMmeHThl ldivireql6,
2divfreql6 (puc. 2) — nenuTeny 4acToTHI
Ha 16 ¢ TAKTOBBIMM BXOJJaMH U BXOJIaMHU
pasperieHusa u copoca. Ha aneMenTax
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expdffl—expdff4 peammsosanst T-Tpur-
repel ¢ MHQOPMAIMOHHEIM H JHHAMH-
YECKHM BXOJOM. YIIpaBIsAeMBIH [Ie/IH-
Tens vactorsl divireql6é paspaboran Ha
OCHOBE CHHXPOHHOTO CYeTYHKA C [apajl-
JIe/IbHO¥ JIOTMKOM paspellleHHs ¢ BXoia-
MM paspelleHusl, cdeTa, cOpoca U Takx-
TOBBIM BXOJIOM, OH COCTOMT H3 YETBIPEX
T-TpUITepOB M JIOTHIECKUX 3/IEMEHTOB
AND u NOR, 06pasyoIux yses cpasHe-
HuA KonoB (pHc. 3). CueTyuk-eMUTeNDb
Ha 32 COCTOUT U3 IBYX IOC/IEJOBATE/IbHO
BKJIIOYEHHBIX 371eMeHTOB: expdff4 (me-
ymTens Ha gsa) u 2divireql6 (nemirens
Ha 16). Ha nByx anementax XNOR co6-
pas kommyTatop. Ha BXon ycTpoiicTBa
divfreql6 (nenmTens yacToThl Ha PHC. 2)
MOAAeTCSl IBOMYHBIN KOJ| yIIpaBlIeHUs
(mpu MakcumanbHO# ckopoctu Al BO
BCEX paspsax yCTaHaBIMBAIOTCA JIor. 1,
NpH MMHUMAaIbHOI cKopoctH ITA]l —
sor. 0). CunoBasi 4acTh y3na uugppo-
poro ynpasneuus JIAJl DD3 (puc. 1) ¢
KJTIOYEBBIMH YCHJIUTE/ISIMH MOIITHOCTH
OCYLLUECTB/IAET MUTaHHE OOMOTOK JIBH-
rarens M. KimoyeBoit ycwmitens morr-
Hoctu DD3 copepXuT ysen KOHTpons
Y 3al[UTHI OT KOPOTKHUX 3aMBIKaHHil B
Harpyske, a Takxe y3eJ KOHTPOJIA U 3a-
[[UTB] MHKPOCXeMBI OT Tleperpesa.
SAseix AHDL sBasieTcss crnoco6om
npecTaBaeHua Habopa THIIOBBIX KOM-
IIOHEHTOB U MX HaCTPOEK, a TAKXe CBS-
3eit Mexkay HuMu. KoMmuisaTop ¢ sisbixa

AHDL uwHTerpupoBaH B IaKeT HpOeK-
tupoBaHuss MAX+plusll u obecrieun-
BaeT MNPAMYIO KOMIWIALMIO OMUCAaHUsA
B (aitn xoHUIypanuu BbIGPaHHOM
IUIMC. Tlporpamma COIEpP>KHMT NpeN-
MPOEKTHYIO CEKI[HIO, OIMCHIBAIOINYIO
uHTepdeiic NpoexTa, U JIOTHYECKYIO
CEKI[HIO, OIHMCBIBAIOLIYIO CTPYKTYPY M
¢yrK1IMOHMpPOBaHHe ITpOeKTa. B Kavec-
TBE IpHMepa NPUBEEM IPOTPaMMHOE
AHDL-onucaHue ynpas/iseMoro Ieiu-
tens yacrothl divireql6.

SUBDESIGN divfreq

(
Clrn, Ena, Dataf3..0], Clk: Input;
Count : Output;

)

VARIABLE

AA:  MACHINE OF BITS (Q[3..0]1)
WITH STATES '

(A0 = B"00000”,
A1 = B"00001”,
A2 = B"00010”,
A3 = B"00011”,
A4 = B"00100”,
A5 = B"00101",
A6 = B"00110",
A7 = B"00111",
A8 = B"01000",
A9 = B"01001",
A10 = B8"010107,
Al1 = B"01011",
T
T Q
CLRN
m‘f .......
ARp2 T WEE AT

Al12
A13
Al4
A15

);
BEGIN

AA. (Reset, Clk) = (Clrn,

= 8"01100",
= 8"01101",
= 8"01110",
= 8"01111”",

IF Ena THEN

CASE AA
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN

I8
A0
Al
A2
A3
Al
A5
A6
A7

WHEN A8

WHEN
WHEN
WHEN
WHEN
WHEN
WHEN
WHEN

END CASE;

A9

A10
At
A12
A13
A14
A15

22 ZZZZEZEZZEZZZZZZ

Clk);

At;
A2;
A3;
Ad;
A5;
A6;
A7;
A8;
A9;
A10;
A1,
A12;
A13;
Al4;
A15;
A16;

IF (pata[] == Q[]) THEN

Count = VCC;
AA.Reset = Vcc;

END IF;

END IF;
END;
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CnaboTo4yHasi 4YacTb YCTPOMCTBA
MPSAMOro IU(POBOTO YIPABIEHHA HC-
nonuurensHpiM JIAJl (puc. 2) pa6o-
TaeT CIemyoIuM obpasoM. B ucxon-
HOM coctosHuM T-tpurrep expdffl u
cyeTyuk-fenmutens expdff4, 2divfreql6é
HaxopaTcs B coctosHuy Jor. 0. TeHe-
PaTop TAaKTOBLIX MMIIY/JIbCOB BhIpafa-
TBIBA€T UMITY/IBChI, TOCTYMAIONHE Ha
TAKTOBBIM BXOJl JIETUTENS HaCTOTBI
ldivfreql6 ¥ Ha OAMH U3 BXONOB JIO-
rudeckux anemenToB M-HE NAND2. C
BhIXOJIa fenuTens Yactotnl 1divireqlé
NOC/IeI0BATENILHOCTD HMITYJIBCOB TOC-
tynaer Ha T-tpurrep expdff2 u panee
Ha expdff3. C BHIXOOB TPUITEPOB YII-
PaB/ISAIOIIME UMITY/IbCBE BO3/IEHCTBYIOT
Ha BXOAbI 1 U 2 KII0YEBOIO YCUIHTENs
morHocTH DD3 u o6ecnieunsaior ¢op-
MHPOBaHHE YIPABIAKIIUX Pa3HOIO-
JISIPHBIX MMIIY/IBCOB C €r0 BEIXOJOB 5,
6 1A nuTaHus 0OMOTKH BO36y)XIeHus
IOALL (puc. 1). IlocrynneHue curHanza
nor. 1 ¢ nmpsamMoro Beixona T-tpurre-
pa Ha BTOPOIiT BXOJ| JIOTHYECKOTO 3JIe-
meHTa MI-HE NAND?2 paspemaior emy
IPOIYCTHUTh MMITY/IbCH TeHepaTopa
TaKTOBBIX HMITY/IbCOB TOJIBKO B IIep-
BOJ YeTBepTH MEPHONa HaNpsDKEHHS
o6MoTku Ba36yxnerHst. C BbIXosia ane-
meHTa NAND?2 curnan mocrymaer Ha
CYETHBIN BXOJ YIIPAB/ISIEMOTO AE/TUTeIIs
vacrotsl 2divireql 6, koadduiuent ne-
JIEHUS KOTOPOTO COOTBETCTBYET KONy
yTIpaB/IeHUs, YCTaHOBIEHHOMY Ha BXO-
[ax HOpaspAmHOro pasperneHus Data
[3...0]. [TonyyeHHBIE CHIHAIBI €OMHUY-

28 HOrO YPOBHA C MPAMOro U o6paTHoOro

BeIxoz10B T-tpurrepa expdffl ynpass-
0T Yepe3 KOMMYTATOP PeXXUMOM Iepe-
K/IIOYeHUs KTI0YEBOTO YCHITMTEIA MOILI-
HOCTH 1O Bxomam 3, 4 DD3 (puc. 1).
CdopMupoBaHHEie pa3sHONOIAPHbIE
HMMITY/IbCBI C BBIXOJOB 7, 8 ycuiutens
MOIIHOCTH MOAAKTCS Ha OOMOTKY YTI-
paenenus J[IA]l. PegepcupoBanue AT
OCYILIECTB/IIETCA C TIOMOIIBI0O KOMMY-
TaTopa Mo IeHCTBUEM CHrHa/la peBep-
ca SIGN, M3MeHAWIIero 04epenHoCTh
C/IEIOBAHUA YIIPABIAIOIINX HMITY/IbCOB
Ha BXOJ1aX KJTFOYEBOTO YCHIHTEIISA MOLI{-
HocTu. PesepcuBHOe yripasieHue 3asia-
eTcsl JIOTHYeCKUM ypoBHeM curHanoB FF
(puc. 1), npu aToM ¢asa HanpsHKeHUs B
OY usmenuntcs Ha 180° o OTHOLICHHIO
K HalpsHyKeHUIO BO3OY>XICHHUS.

Ha ocHoBe co30aHHBIX IPH KOMITWIA-
MM BBIXOAHBIX (alyIoB HOC/Ie OTIal-
KM KOMIIOHEHTOB (puc. 2) U c60pKu
MX B €IUHBII MOMy/Tb OCYLLECTB/ICHO
MoflenHpoBaHue paboTHl yCTpOHCTBA.
[Tpu 3TOM KMCIIONB30BAICA CUMYIATOD
MAX+plusll, ocymecTBasonuit mpo-
BEPKY JIOTMYECKUX OIepalMil U BHYT-
PEHHUX BPeMEHHBIX COOTHOILIEHHUH
npoekta. B xope ¢pyHKIIHOHAIBHOTO MO-
IeMpOBaHUA ObIIa TIPOBEPEHA JIOTHKA
paboTbi. BpeMeHHBIM MoOfTeTHpOBaHHEM
TAaKXXe IIPOBEPEHBI H IIapaMeTPhI MPOEK-
Ta, peanusosanHoro Ha [TIMC FLEX10K
ycrpoiictBa EPF10K10LC84-3.

PesynbTaThl MOJIETUPOBAaHUS paspa-
60TaHHOrO YCTPOMCTBA MPH U3MEHECHUH
curHana peBepca SIGN, mpuseneHHbIe
Ha puC. 4 ¥ 5, IOATBEPXIAIOT paboToC-
MOCOBHOCTD YCTPOVCTBA HPAMOTO 1iU-

poeoro ¢azoBoro ynpaeiaeHus JAJl B
MO/IHOM COOTBETCTBUH C IPENbABIIseE-
MBIMU K HEMY TPeOOBaHUAMH.

YcTpoicTBO yripaB/ieHHA ABUTATEIEM
Ha IUIMC Flex10k Hecnoxuo B peamu-
saiui. Ero MOXXHO PeKOMEHIOBAaTb K
HCITO/Ib30BAHHUIO, HAIIpUMep, NIPH Nps-
MOM 111(PPOBOM YTIPaB/IEHHH B CHCTEMax
aBTOMaTHYECKOTO YTIPaB/IeHUA HCIIOIHH-
TeTbHBIMH MEXaHU3MaMHM, OCYILIECTBIISIO-
LI[MMH IIOBOPOT 3aTBOPA PETY/THPYIOLIET0
OpraHa MCIIOJTHUTETFHOTO YCTPOIICTBa B
TIOJIOXKEHHE, OTIpefie/iieMoe KOMAHTHEIM
CUrHalIOM perysaTopa. Paspa6oraHHoe
YCTPONCTBO, B YACTHOCTH, MOXET OBbITh
HCIIO/Ib30BaHO A/ UCIIO/THUTE/IbHBIX Me-
XaHU3MOB B CHCTEMAX aBTOMaTHIECKOTO
PEery/IMpOBAHHUS YCTAHOBOK BEHTHIALMH
Y KOHIHIIHOHUPOBAHM BO3/yXa C 3aC7I0-
HOYHBIM (/I Pery/iMpoBaHus MOTOKOB
BO3/IyXd, ra30B, BOJBL IIPH CTATHYECKOM
masneHnu 1o 10000 Ia), omHocenebHbIM
760 OBYXCeleIbHbIM (IIPH CTATHYeCKOM
masyeHuH Beite 10000 [Ta) perymupyto-
LM OPTaHOM.

Bragumup Beray>xanus,
Cepreit Mamora,
r. Omecca, Ykpauna
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Onepeus. 1977.

2. B. B. Boruymcarnun. CocmosHue puit-
Ka u pacwuperue cepvl NPUMEHEHUS
IVIHMC. Komnouenmsr U mexHoN02UL,
2004, Ne 5, ¢. 66—71.

3. A. Il. Aumonos. fAsvik onucanus
yupposvix ycmpoticme AlteraHDL. —
Mocksa, PaduoCogpm, 2001.

4. 1. A. Komonos, P. A. Msanvk,
A. A. 3o6erxo, A. C. Punnunos. Cucmemot
asmoMamu3uposanHo20 NPOeKMupPosaHUs
Ppupmoi Altera MAX+Plusll u Quartusll. —
Mocxkea, PaduoCogpm, 2002.

BHuMaHHIO YnTaTenei!

Ha caiite xypHaia «CxeMOTEXHHUKa»
no agpecy http://www.dian.ru/programs/
index.html BbUIOXEHBI IpOrpaMMbl U
Tabmuiel npommsku I13Y k cTaThe
«YJacroToMep Ha MHKPOKOHTpOJUIEpe
AT89C51» (Ne 2,2002), YepTe)xy medaT-
HBIX IUIAT K CTAThAM « ABTOMOOH/IBHEII
TaxoMmeTp Ha K1003IIT1» (2001, Ne 10),
«CoT0BBI1 Tene(hOH B KaHA/IE OXPAHHOM
curHamsayun» (2002, Ne 11) u npyrum
CTaThAM W3 NOCIEJHUX HOMEPOB, a
TaK)Ke CofiepKaHue (repedeHb cTaTell B
dopmare Excel) Bcex BoIremx HoMe-
POB XypHaI0B «CXeMOTEXHUKA.
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Borland C++ Builder 6
ANA HAUYMHALWMNX

WHCMEKTOP OB bHEKTOB

HHcniekTop 06'beKTOB MpeTHA3HAYeH
U1 peIaKTHPOBAHUA CBOHCTB OOHEKTOB
(bopM 1 BU3Yya/IBHBIX KOMIIOHEHTOB) BO
BpeMs paspaborku nporpammsbl. C ero
MOMOIIBI0 MOYXHO YCTaHOBUTH Haya/lb-
Hble CBOICTBa OOBEKTOB M HAa3HAYMTh
obpabaTeiBaemblie cOObITHA. PaccMoTpuM
OKHO HHCIIEKTOpa 06'beKTOB (puc. 1).

ject Inspector
Form1 TFom1 ~
. Propeties | Events |
Action =
AchveContol
JAon - abone
AlphaBlend _ fakse
AphaBlendvak235 . .
BlAnchors  [akleft.akTop]

Puc. 1

B BepxHeil 4YacTH OKHa HHCIEKTOpPa
HaXOUTCA TojIe BBIOOpa 06BEKTOB, B
KOTOPOM OTO6paXkaeTcs Ha3BaHMeE BEHI-
6panHoro o6bexTa. [lj1a Bpr6opa HOBOTO
00beKTa HEOOXOMUMO OTKPLITh aBTOMa-
THYECKH PaCcKPHIBAIOIMIICA BBIIAAI0-
IIMiT CITHCOK IIETYKOM JIEBOM KHOIIKH
MBIIIIM TIO KHOIIKE CO CTPENIKOM, 3aTeM
BBIOpATh HEOOXOMMMBII OOBEKT U3 CITHC-
Ka. [Tocne 3TOro MOXXHO penaKTHpOBATh
CBOJICTBA BBIOPAHHOTO 00beKTa. BTopoit
croco6 BI60pa 06'beKTa 3aK/TI0YaeTCs B
TOM, YTO IIPOM3BOMUTCA LIECTIOK JICBOK
KHOINKOI MBIIIH IO CaMOMy OOBEKTY.
Tperwit cioco6 BEIGOPa 06BEKTa COCTO-
UT B TOM, YTO IPOU3BOIMTCA ILETYOK
NIeBOM KHOITKOM MBIIIM IO Ha3BaHUIO
of’bexTa B OKHE IPOCMOTpa iepeBa 06b-
ekroe Object Tree View (puc. 2).

Hwwxe mons Bei6opa 06LEKTOB Ha-
XOOATCS KHONKHM 3aK/JIaIOK CBOWCTB
Properties u co6brtuit Events. Ha 3a-
wragke Properties pacronaraiorcs Bce
HECKPBITHIE CBOIICTBA BEIGPaHHOIO 00D~
eKTa. 3aK/Iafika COCTOMT M3 JIBYX MOJIEH.
B nepoM mone otobpaxkaeTcsi HazBaHHe
CBOWICTB, @ B IIpaBOM -— HX 3Ha4YeHHE.
CroiicTBa MOTYT GBITH BIOKEHHBIMU C
o603HaYeHHeM B BHJIe IUTIOCA B KBafpa-
THKe JieBee Ha3BaHusA cBoiicTBa. [ ux

Object TreeView
&
'E_'] Form1

f=f on

Puc.2

PacKpBITHA U PeNaKTHPOBaHKA HEOOX0-
[MMO LL{E/IKHYTh JIEBOiT KHOIIKOM MBILIH
M0 3TOMY 3HAYKy, 4 3aTeM II0 CAaMOMY
cBOHCTBY. EC/IM CBO¥FICTB MHOTO, HX MOXX-
HO NPOCMATpUBaTh C MOMOILBIO KHOII-
Kku npokpytku. Hampumep, cBoiicTBO
Caption oTpakaeT 3aroJIoBOK 0OBeKTa,
a cBoiictBo Name — HMA o6beKTa.

Ha 3axnagke Events pacnonaratorcs
COOBITHUS, HA KOTOPHIE MOXET PEATHPO-
BaThb O0BEKT. ITa 3aKJIafiKa MO3BOJSET
CBA3aTh OOBEKT C COOBITMAMU, MPO-
HUCXOMALIUMH B MOMEHT BBHIIIOJIHEHHS
nporpamMMmbl. 3axiaika Events Tax >xe
pasfeneHa Ha JiBa nojis. B yeBoM mosne
oTobpaxkaercs Ha3BaHHe COOBITHI, Ha
KOTOPBIE MOXET PearupoBaTh 00'bEKT, a
B [IPaBOM — Ha3BaHHE METOMIOB HX 06-
paboTKM, M, npolle, pyHKLuMT HOA-
nporpamm obpabotku. s cosgaHus
06paboTurKa HeOOXOIMMO BHIIIOJHHUTD
JIBOVMHOM ILETYOK JICBOM KHOIMKOM MBILIIH
B IIPaBOM I10/I¢ HAIIPOTUB HA3BaHMS BbI-
6panHoro coburtust. [Tpu aToMm nosiButcs
OKHO peflakTopa Koza, B KOTOPOM aBTO-
MaTHY€CKH CO3/IaeTCA 3arOTOBKA TEKC-
Ta MporpaMMbi 06paboTIMKa COOBITHS.
Mexny ¢GburypHbIMH cKOOKaMH 3aro-
TOBKM PaspabGOTYHKOM [ONHCHIBACTCA
nporpamma 06paborku cobbitus. B pe-
3y/IbTaTe PU BO3HUKHOBEHUH COOBITHSA
IUIs1 BBIOpAaHHOrO 06'beKTa 6yIeT BBIHO/I-
HATBCA i@HHas nporpamma. Hamprmep,
cotprrie OnClick o3Havaer merioK Jre-
BOI1 KHOIIKOI{ MBIIIIM 110 O6BEKTY.

PaccMOTpuM npuMep IPOCTOil Ipo-
rpamMmsl. [lycTs 3Ta mporpamma 6Gynmer
UMETb BCETO OJHO OKHO, COiepixaliiee
€IMHCTBEHHYIO KHOIIKY, IETYOK MO KO-
TOpO¥ OyfeT 3aKphiBaTh IPHJIOXEHHE.
Sanycrute Borland C++ Builder 6 u mo-
Mmecrute Ha ¢opmy Forml onny xHONKY
Buttonl. YMeHnbimte pazmepsl GopMer
U TiepeMecTUTe KHOIKY B LeHTp ¢op-
MbL. Beibepute B HHCIIEKTOPe 0OBEKTOB

ot

¢opmy Forml u BBIZETHTE €€ CBOICTBO
Caption. 3amenuTe croBo Forml Ha c1oBo
ITporpamma 1. Bel yBuauTe, 4TO 3arono-
BOK caMo¥1 POPMBI TOXe H3MeHWICs!. Te-
repb BHIGEPUTE B MHCIIEKTOPE OOBEKTOB
Buttonl u Taxke H3MEHHTE €ro CBOFCTBO
Caption ¢ Button1 na Beixoz. O6parute
BHHMaHHe, YTO KHOMNKa Ha popMe cTana
HaspiBaTbcA Brixon. Jlanee nepexmovm-
TeCh B MHCIIEKTOPE OO'bEKTOB Ha 3aK/IANIKy
cobprtmii Events U I[eJIKHUTE JBaXKIbI B
nonie Hanpotus cobbrrus OnClick. Ipu
3TOM OTKPOETCS OKHO PeNaKTOpa KOIOB
C 33arOTOBKOM TEKCTa IPOrpamMmMel o6pa-
6oTuwrKa cobpITUsA. Brimire Mexay ¢u-
TYPHBIMH CKOOKaMH TEKCTa IIPOrpaMMBI
crpoky Close();. 310 xoMaHma 3aKpBITHA
NpWIoKeHUsA. B pesynpTaTte fo/KeH mo-
JIYIUTBCA KOZL (TEKCT) MpOrpaMMBl, TIPH-
BEJICHHBIN HIDKeE.

void __fastcall TFormi::
Button1Click(TObject »Sender)
{

Close();

}

3nechr B Hayase 3armMcaH 3arolOBOK
dyHKIMM-noaIporpamMmel 06paboTKY co-
6bitus miemuka Click no xnonxe Buttonl
Ha (opme Forml. Tun void o3nauaer,
4yTo (PYHKIMS He BO3BpAll[aeT MapameT-
pPBI B OCHOBHyIO mporpammy. Mexmy
urypHBIMH CKOOKaMH MOLYT 3aIHCHI-
BaThCsA onepaprm, KOMaHfsl U (PyHK-
. [Tocensss cTpoka TeKCTa AB/IACT-
CsA KOMMEHTapueM-pasfieutesieM. Ecu
BbI JIOITYCTHTE OIIMOKH IIPH HAITMCAHUH
KOMaHjIpl, B MHCIIEKTOpE KOJia OTKPOET-
¢ OKHO COOOILeHMIT, B KOTOpOM 6yneT
BBIBETIeH TEKCT coobreHus o6 ormoxe.
Il BeI3OBa cripasku o xoManze Close()
TIOMECTHTE KyPCop Ha TEKCT 3TOH KOMaH-
el M Haxmure Kiasunm Ctrl+Fl1. Axa-
JIOTMYHO BBI MOXKETE BBI3BIBATH CIIPABKY
U 10 OOBIM APYTHM KOMAH/aM Y ofe-
paropam.

Tenepy 3amycTuTe IpOrpamMmy, Bbl-
nonHUB Komauay Run u3 rmaBHOro
MEHIO, U3 IaHeMM OBICTPHIX KHOIOK,
MM Haxas Ki1aBuiry F9 Ha knaBuatype.
IMocie KOMAWIATIUY MTPOrpaMMa 3aImyc-
THTCA U MOABUTCA €€ OKHO, MOI00HOe
TOMY, YTO IPHBEIEHO Ha PHUC. 3.

Tporparma 1 M=

Puc. 3

IllenrxHUTE MEBOI KHOMKOM MBIIIKH
1o KHOIKe BrIxon, u mpunoxeHue 3a-
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C opT

Kpoercs. IIporpamma paboraer u yxke
BBITIO/THACT KOMaH/IBL, ITYCTh [JaXKe TaKue
mpocrele. Ecnn B nporpamme uMerorcs
olOKH M OHa He GyjieT 3aKphIBATHCH,
BBINOJIHUTE KOMaHAy Program reset us
[7TaBHOTO MEHIO WIH HaXKMHUTE KIaBUILIK
Ctrl+F9 na xnasuarype. Ilocne aToro
NpoBepbTe HPOrpamMmy M, YCTPAHMB
OLIMOKH, 3aMyCTHTE ee CHOBA.

s mocryma K [HONONHUTENBHBIM
KOMaHJiaM ¥ HacTPO¥IKaM HHCIIEKTOpa
00BEKTOB HeOOXOIMMO HaXKaTh IPABYIO
KHOTIKYy MBIIIH Ha OKHE MHCIIEKTOpa.
[Ipu 3TOM Ha 3KpaHe MOABUTCHA OKHO
KOHTEKCTHOTO MeHIO KOMaHz (puc. 4).

Wiew v Agmn‘ n
Anange 14 17 Drag, Drop and Docking
Romtmibones |7, ot
v input
T en v Layod
- v L e
T
i:zm *® v Lgcde
v Localizable
Help .
- - v Misc Hanetus
. Boperes % Yo
v G | -
i Toade
| Nemg
Puc. 4

B 3TOM OKHe cofepXaTcsi KOMaHJIbI
npocMoTpa View CBOHCTB M COOBITHIT TIO
IpyIIaM, pasMeriieHHUs Arrange 3armcest
TI0/I€H TI0 KaTETrOPHHU WIM HMEHH, pasMe-
IIeHHUA OKHA NOBEPX BCEX APYTHX OKOH
Stay on top, ckpsrTus okHa Hide, BrI30-
Ba crpasku Help, usmenenns Hacrpoex
Properties vt ipoune. [Tocste iemika siepoit
KHOTIKOHM MBIIIIM 10 KOMaHJ€e HacTPOeK
Properties oTkpoeTCs1 OKHO HAaCTPOEK HHC-
nieKTopa 06beKTOB (pHC. 5). 3TO >ke OKHO
MO>XHO OTKPBITB, BbI3BaB KOMaH/y I71aB-
Horo MeHI0 Tools Environment Options u
oTKpbIB 3aKanKy Object Inspector.

operties [ x]

Obiect Inspecto

Irupacer |

Qda‘ colors and settngs

Colors
BR o
Categores
] Edt Backgiound
EdtValue
fnstance List Classname

o gapin gk

Puc.5

B pmaHHOM OKHe MOXXHO HacCTPOMTB
1BeTa 3aIIMCell CBOIICTB MU COOBITHI Ha
071X MHCHEKTOPa OObEKTOB, a TAKXKe
ocytectBuTh BeI6op (Options) oTobpa-
>KEHHA HEKOTOPHIX CBOMCTB U co6BITHI,

B TOM YH(JIE H TeX, Ha KOTOPble HMEIOT-
ca ccoiiku (References).

IIpu M3yYeHMH BU3YaNbHEIX KOMIIO-
HEHTOB M pa3bope HOBBIX NMPUMEPOB
MpOrpaMM MHI ellle He pas BepHeMcs
K MHCIIEKTOPY OObeKTOB. A moOKa s
3aKpeIUVIeHUsl MaTepyaia Ha TPaKTHKE
A TpeyIaral0 CaMOCTOSATENHHO TOIPO-
60BaTh U3MEHMTb HEKOTOPbIE CBOHCTBA
¢OpMBI ¥ KHOTIKM M TIOCMOTPETD, YTO
TIIPY 3TOM IOJIy9a€TCsl IIPH BHITIOJIHEHUU
MPOrPaMMBL.

OAWNbI NPOEKTA

Tenepb nopa no3HaKOMHTECH NOIPO6-
Hee ¢ ajIaMy [POEKTa ¥ ONEPALUSIMH
Hap Humu. [Tpu pabore B cperie paspaboT-
xu Borland C++ Builder 6 mosonpHO yac-
TO MPHUXOOUTCH OTKPHIBaTh U COXPAHATH
¢aivibl. Bee H3MeHeHHs B IIpoeKTe mepen
3aIIyCKOM HPOTPamMMBl HEOOXOIHMO CO-
XpaHATh B (aiUiax nMpoeKTa Wist usbexxa-
HUA UX IIOTEPU B C]Iy‘lae BO3SHUKHOBCHHA
OIIMOOK WIM 3aBHCAHMA KOMIIBIOTEpa.
IIpy 3TOM MOXXHO IPOM3BOHTH COXpa-
HEHHe BCETO MPOEKTa LIETMKOM WIH CO-
XPaHATb OT/e/IbHO HeoOXomUMbIe (aivbL
I1s1 coxpaHeHMs Bcero IMpOeKTa IeTHKOM
BHI30OBUTE M3 IJIABHOTO MEHIO KOMaHJy
Save Project As... (cOXpaHUTb NpPOEKT
Kak...), mbo Save All (coxpauutp Bce),
m60 Haxkmure Knasmim Shift+Ctrl+S
Ha KTaBuaType. Ha akpaHe oTobpasurcs
CTaHJAPTHOE AUAIOTOBOE OKHO COXpaHe-
nus ¢daivios (puc. 6).

Save Unit! As HE
g SEPoecs g _|

Bpl

Lb
Dwchses oo o) -
Puc.6

B panHOM OKHe Heo6xoauMO BHIGpaTh
MeCTO COXPaHeHHs IIPOEKTa B MIMEIOII[VX-~
€5 KaTaIoraX WIN CO3[ATh [yt 3TOIO OT-
nenbHe Katator (manky). Iocaenamin
BapHaHT NpenodYTuTeNbHee, TOCKO/Ib-
Ky TO3BOJIAET CHCTEMAaTH3HPOBATbh BCE
MPOEKTBl M YCTPaHAeT BO3MOXXHOCTb
HaJIOKeHUs1 (aiioB ¢ ONMHAKOBBIMU
HMMeHaMH Jipyr Ha papyra. Ilocne atoro
ClefyeT TMOC/TeNIOBATE/TLHO NPOH3BECTH
coxpaneHve Beex ¢aivioB nmpoekrta. Cpena
Ppa3paboTku mpemiaraeT IO YMOTIaHHIO
CBOM MMEHa yIsi COXPaHsAeMbIX (haiinos.
Hamnpumep, s coxpanenus ¢aiioB ¢
TeKCTaMHU TIPOrpamMM TIPeJIaTaeTcs UM
Unitl.cpp, Unit2.cpp u T. n. [l1a coxpa-

HeHHs (aiUIoB MPoeKToB OyayT mpemia-
raTbcs uMeHa Projectl.bpr, Project2.bpr
M T. [, Bbl BIIpaBe U3MEHATb 9TH UMeHa
daivioB Ha cOOCTBeHHEIE Ha3BaHHA. JTO
Jaxe IOJIE3HO CMe/IaTh, MOCKOJBKY IO
OKOHYaHUH Pa3pabOTKH MPOrpaMMBbI €€
HCTIOH MBI (bafil C pacIMpPeHHEM exe
6ymet numets uMs Project].exe. Cortacu-
TeCh, YTO 3TO UMS He OY€Hb IOIXOHUT
JUIA Ha3BaHMA mMo6oil nporpammel. [1pu
IepeMMeHOBaHHH (Haii/IOB PeKOMEH/IyeT-
s MICTIOb30BATH TOJIBKO aHITIOA3BIYHEIE
Ha3BaHMA WIH HA3BaHWs, COCTOSMIIIME H3
nmatuHckuX 6ykB andasura. Pacemor-
PMM cOXpaHeHHe MPOeKTa Ha MpHuMepe
MIPOCTO# IPOTPaMMBI, OTIMCAHHO BBILLE.
Haxmure xnasuum Shift+Ctrl+S Ha xa-
BHAType WIH Ha COOTBETCTBYIOLIIMI TaH-
HO¥1 KOMAaH]le 3Ha4OK B TIaHE/H OBICTPBIX
KHOTMOK. B oTKphIBIIeMcs oxue (puc. 6)
3aMEHHTE MMsi COXpaHseMoro daiuia
Unitl.cpp Ha uprogl.cpp u HaXMHTe
kHonky Coxpanutb. [lanee 3aMeHM-
Te mpeiyiaraeMoe it COXpaHeHUst MMA
daivia mpoekra Projectl.bpr a Progl.bpr
M BHOBb Ha)KMHTe KHONKY COXpaHUTS.
Tenepp samycTHTe NpPOrpaMMy Ha Bbl-
TI0JIHEHHE € TIOMOIIBIO KOMAHABI Run u3
rasHOro MeHio. [Tocse Toro kak Ha akpa-
He TIOABUTCs1 OKHO ITPOTPaMMEI, CBEPHHTE
ero. Bel yBuauTe, 4TO B CBEpHYTOM BHIE
nporpaMMa uMeer Haspanue Progl, a He
Projectl, xax panbuie. Takum o6pasomM
MOXHO [JaBaTh IIPOTPaMMe OCMBICTIEHHEIE
MMeHa. 3aBepHIHTe PaboTy IPHIOKEHUA
(porpammer). Teneps, e BBI IPOCMOT-
pHTe CONEP>KHMOE KaTaIora, B KOTOPOM
coxpasuH (HaiUIb POEKTA, € TIOMOIIIBIO,
Hanpumep, npoBojuuka (Explorer) us
cpensr Windows, To o6Hapy>xHTe B 3TOM
KaTa/ore MHOXeCTBO (ail/IoB, B TOM
YHC/Ie M ¢ HUMEHaMH, KOTOpHIe 3a/{aTH BB
camu. Llennbimu ¢aiviamMu B 3Toi Tpyrme
aBIAI0TCs (haivIBI ¢ TEKCTaMH [IPOrPamMM
C paciLMpeHyeM cpp, (ailibl 3aro/I0BKOB
¢ pactmperusmu h u hpp, daivr ycra-
HOBOK (hOPMBI MPOEKTa C PaCILPEHHEM
dfm, ¢aivr pecypcoB ¢ paciupeHneM res,
M ¢aiv 1ipoekTa ¢ paciimipenueM bpr, bpg
wm bpk. ®aivte ¢ paciumpenusamu ~bp,
~df, ~cp, ~h, obj, tds u exe cosparorcs B
MOMEHT KOMIMWIALMH [POEKTa U MOTYT
6BITH BOCCTAHOB/IEHBI NOCTIE YAAJIEHUS B
mo6oe Bpema. Haubonbimm obbemoM
obmapaer ¢aivi ¢ paciumpenvieM tds, npern-
Ha3HaYeHHBIH VIS OT/IAAKHU [POTPaMMBL.
Co BpemeHeM y Bac OyfieT pacTH YHCIO
NPOEKTOB ¥ JUIA MX XPaHEHHA MOXXeT
HOHALOOHUTHCA 3HAYMUTELHBII 00beM Ha
>KeCTKOM AucKe. [/ paliioHaIbHOTO MC-
TO/Ib30BAHMS MECTa Ha IUCKE PeKOMEH]TY-
eTcs He XPaHHUTD BCIIOMoraTe/nbHble ¢ait-
JIbl TIPOEKTa, a OOXOOUTHCHA XPaHEeHHEM
TONLKO KOZIOB IPOrpaMM, (hait/ios poeK-



TOB, HCTIOJTHAIEMOTO (hafiia M CO3MAHHBIX
BaMH (pailIOB PHCYHKOB, MKOHOK, (JOHOB,
KypcOpOB, 3BYKOBBIX ¢haiUioB u nip. [
obsIerdeHys JAHHOM 3a/ia4y, 5 IPeIaraio
HCTIONB30BaTh KOMaHIHEL aivt ouncTiku
TNIPOEKTa OT BCEX BCTIOMOTaTe/IbHBIX (aii-
70B. TeKcT IaHHOTO KOMaHIHOTO (haita
TIpUBEfIEH HIDKe.

del .7
del =.obj
del =.tds

Kak BuznTE, OH COCTOUT BCETO U3 TPEX
CIpOYeK ¢ KOMaHIaMH yOaIeHusl BCIO-
MOraTeNbHBIX (PaiIoB ¢ HEKOTOPBIMH
pacumpenusamu. CosgaiiTe ¢ MOMOLIBIO
Me6OTr0 TEKCTOBOTO peraxkropa ¢aitt ¢
nmeHeM bcbclr.bat u  3aHecure B Hero
JaHHBle cTpoku KoMaHz. ITocre storo
nomectute ain B Katanor ¢ aiyiamu
NpoeKTa, 3aKpoiTe cpefy pa3paboTKH
Borland C++ Builder 6 u sanrycrure daitr
bebclr.bat Ha BhMOMHEHME. B pesysbrare
Karajior 6yJeT O4HILieH OT JIMIITHUX (aii-
JIOB 1 OCBOOOIUT TeM CaMBIM HEMaso
MecTa Ha >KECTKOM AHCKE.

Terneps paccMOTPHM, KaK MOXHO OT-
KPHITb COXPaHEHHBI IPOEKT I Mpo-
JIO/DKEHUs paboThl ¢ HUM WM IJIS ero
KOPPEeKTHPOBKH. 3aITyCTHTe Cpefy paspa-
6orxu Borland C++ Builder 6. Bersosure
U3 IIABHOTO MeHIo KoMany Open Project
(OTKPBITH IIPOEKT) WIH HAXKMUTE KJIaBU-
um Ctrl+F11 Ha kiaBuatype. Ha skpane
0T06pasuTCcs CTaHOapTHOE JHaTOrOBOE
OKHO OTKpBITHA (aitios (puc. 7).

en Proje [ 2] x]
fama 3 Progects » g @ g}r .
Bpl
b
prog! bpr
— —

o e |
-

Terrpafinon:  ++Buikder project (" bpc:* bpg.* bpk]

Puc.7

B maHHOM OKHe HeOOXOIMMO BBI-
6paTh MecTo pacnooXKeHus1 cOXpaHeH-
HOTO IIPOEeKTa B MMEIOILIUXCH KaTa/lorax
H BHIIE/MTb UM IIPOEKTa, NOC/Ie Yero
HaxaTb KHONKY OTKpsITh. [Tepen Bamu
HOSIBUTCH MIPOEKT B TOM BH/E, B KOTO-
POM BHI 3aKOHYWIM C HUM paboTy Ie-
pen coxpaHeHHeM. AHAIOTHYHO MOXXHO
OTKPHITH OTHe/NBHO 106011 daitn npo-
€KTa, MCIoIb3ys KomaHay Open raB-
HOTO MEHIO.

J/i 3aKpBITHA BCEro MPOEKTa M/IH
daivta 6e3 coxpaHeHHs HeoOXOOHUMO
ucnonb3oBaTh komaHdy Close All (3a-

KpeITh Bee) M koMangay Close rias-
HOTO MEHIO COOTBETCTBEHHO.

Kpome toro, natepdeiic cpenst paspa-
6otku Borland C++ Builder 6 3amomu-
HAET ITyTH XPAHEHMs HECKOJIBKO MTPOeK-
TOB M NO3BOJIfAET OBLICTPO 3arpysuTh MX
6e3 MOMCKa IO KaTa/IoTaM ¢ IOMOILIBIO
KOMaH/IbI Reopen I71aBHOTO MeHIO.

JIjisi IpakTUKH COXpaHUTeE, a 3aTeM
OTKPOMTE NPOEKT ONHMCAHHBIMH BhILLIE
cnocobamu. Cospairre daii 04HCTKH
bebclr.bat u sanmycrure ero s ynane-
HHA BCIIOMOTaTe/IbHBIX ¢ailIoB.

BbIBO[l HA MTPUHTEP

ITpu paspaoTKe IPOrpaMM BaM MOXKET
oTpeOOBaThLCA PacleyaTaTh KaKoH-o0
¢aivL. /151 3TOro HeoOXONMMO MpeaBapH-
TEJILHO BBIMEMUTH 3TOT (AT U BBHINOJ-
HHUTb HaCTPONIKY JUIA HedaTd. Beinenire
HeOobIII0 610K B ¢aivie HHCTIEKTOpa
KoJia ¥ BeINoHUTe KoMaHay File Print
13 IJIABHOTO MeHI0. I1pu 3T0M OTKpOeTcs
OKHO (pHc. 8), B KOTOPOM TPOH3BOIMTCS
HACTPOMKa MapaMeTpPOB IeYaTH.

Selec E
Fletopink ——

Dsegod

Wiap fines
¥ Syt print Left pargin 0
swp. | [ ok ] cewd | He |

Puc.8

B Bepxmeil 4acTu OKHa HaXOLUTCH
rpyuna non HaspanueM File to print, B
KOTOPOJ1 0TOOparkaeTcss UM BbIJe/IeH-
Horo ¢aiuia wis nedaru. Eciu B aiue
TIpeaBapUTENIbHO OBUI BBIfie/leH 010K, TO
CTaHOBHMTCH OCTYIHOH BO3MOXHOCTh
1evyaTH TONBKO HaHHOTO O7I0Ka IyTem
ycTaHOBKM ¢p/laXkKa Iepel CTPOKOM
Print selected block.

ITon rpymmoit Beibopa mMomyneir s
nevatu File to print pacnonaraercs
TPyINIa YCTaHOBOK MApPamMeTpoB HeYaTH
cneruantbHbIX nosei Options. C nomo-
LIBIO YCTAHOBKY (H/Ia’KKa nepest CTpoKoi
Header/Page numbers MoxxHO 0bectie-
YUTH aBTOMaTHYECKYH) HYMepParUIo
CTpPaHMI TeKcTa IpH NHedatH. Onakok,
yCTaHOBJIEHHBI! mnepen cTpokoil Line
numbers, obecreyuBaer HyMepanuio
CTPOK 11€4aTaeMOT0O TeKCTa. YCTaHOBKa
¢naxka nepen cTpokoii Syntax print
MO3BOJIAET TeYaTaTh SKUPHBIX HIpHbT,
KYPCHB, CUIMBOJIbI IOTYEPKUBAHUSA U APy~
rue BoineneHus wpudra. i ucnonsso-
BaHU# IiBeTa HEOOXOIHMMO YCTaHOBHMTD
¢dnaxxok nepen crpokoit Use color. ITs
TePeHOCa CTPOK, BBIXOJALINX 3a Ipefe-

CxemoTtexHmka N2 8 ‘asryct 2004

JIbI TIPaBOM IPaHMIIBL JIMCTA, HEOOXOIH-
MO YCTaHOBHTH (PIaXKOK Heperi, CTPOKO#
Wrap lines. [Toste Left margin nosposnsger
IIpH TleYaTH 3a1aTh OTCTYI CEBa.

JI1s ycTaHOBKH JJOTIO/THUTE/IBHBIX T1a-
PaMeTpoOB IeyaTH HeoOXOIMMO HaXaTh
KHOIIKy Setup. Ilpm 3TOM OTKpoeTcs
OKHO HacTPOMKHM NpuHTepa (pHc. 9).
3neck MOXKHO OCYILIECTBUTH CTaHAAPT-
Hble HaCTPONKU IpUHTepa U ¢opMara
6yMaru j1s nedaTtH.

HE

cTpsira
Fiarap -
o ST Y] _ Coopme }
Cogromwe: Toros

Toer HP Lagenset 2000

Tlopr FLE

3asern

Byaara —_— Opmeiramn ——
| Papen  AL210x297mm > & Knownan

A
3 AsTonqaava mucTos - Amborman
e |

Puc.9

Kpome TekcToBBIX (haiiioB B cpelie pas-
paborku Borland C++ Builder 6 MoxxHO
pacriedatath M rpadHIecKye, HapUMep,
dopmy npunoxxerus. s atoro Heo6-
XOIHMMO OTKPHITH (JOPMY B MHCIIEKTOpE
¢opM, BHIIENHB ee TeM CaMBIM, U BbI-
nionHuTs KoMaHzy File Print u3 raBHoro
MeHI0. [IpH 3TOM OTKpOeTCst OKHO TI0T06-
HOe TOMY, 4TO TIpHBefieHo Ha pHc. 10.

E3
~Fom printing options :
+ Propormonal fbased on PixelsPerinch) :
Print to fit page
Mo scsling

see | [CE]

Puc. 10

ITO AMATOrOBOE OKHO ITO3BOJIIET OITpe-
Oenuth MacirrabuposaHue Gopmsl Ipu
meyar, OHO UMeeT TpU onyH. Onmus
Proportional mossonfer ocyliecTBUTH
NPONOPLIOHATEHOE MacIITabHpoBaHHe,
T. €. pacneyatarb GopMy B TaKOM Mac-
urrabe, B KOTOPOM OHa BMJHA Ha 3Kpa-
He. Ommus Print To Fit Page nosponser
pacrsaHyTh IedaTaeMyio GopMy Ha BCIO
LIHPUHY crpaHuisl 6yMard. Onuys No
Scaling Hukak He Mactrrabupyer dopMy
M NIPH neYaTH MCNO/Ib3yeT HaCTPOMKH
pe>xuma skpata. Ecm el BeIOepere aTy
onuMio, GopMa MOXeT HaIedaTaTbcs Ha
HECKOJIBKUX cTpaHwmIiax. IIpu pacneyarke
¢dopMmbl1 ee 3aro/10BOK He MeYaTaeTCs.

IIpodonsncenue cnedyem
Oner Banbna,

r. Muacc
YenabuHCcKoM 0671
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ApxvBaumnAa AaHHbIX

B Windows XP

He 3Harowue amoyuti 1100U-MawiuHbi,

Komopele Huko20a He owubaiomcs

U cNocobHbI MO/THUEHOCHO NPUHUMAMb NPABUJIbHbLIE peweHuUs, NOKa euje
yOen gpaHmacmuku. XuebiM /11005M CBOLICMBEHHO UHO20a owubamecs,
JIeHUMbCA, OMKIA0bIBAMb «<HA NOMOM», YMO-Mo 3abbl8ams UU He Npu-
dasame 3Ha4eHUs mem MesIo4aMm, KOmopbie yxe Cnycmsi HeCKo/1bKo OHel
u/Iu Yacos Mozym 2pomko o cebe 3assume. [losmomy Oaxe ecsiu 8bl pezy-
JIAPHO 8PY4HYI0 Oeslaeme pe3epeHble Konuu 8aXkHuIX 0718 8aC OaHHbIX, He
6yOem nUWHUM U a8BMOMamu3uposams 3mom npouecc.

C/IM BBl OOBIYHBII II0/Ib30BATENb
MIOMALITHETo IePCOHANBHOTO KOM-
MBIOTEPa ¥ HCHOJIb3yeTe ero He
TOJILKO KaK MY/TbTUMEIUIHBIA LEHTP
U UTpoOBOH aBTOMAT, HO M IUIA Y4ueOwl,
paboTsl, OOLIEHHUS, TO € KaXKIbIM JHEM
Ha KOMIIbIOTEpe OcefiaeT Bce 0oJblie
HHGOPMALIKH, BXXHOCTD H LeHa KOTO-
POi1 HermpepHLIBHO pacTeT. [laxke €C/TH BB
perysipHO coxpaHsiere Haubosee Bax-
HBI€ JIaHHBIE Ha PA3/IMIHBIX HOCUTEITAX,
BCE PAaBHO PaHO WM MO3THO HACTYIUT
TaKOMl MOMEHT, KOIJia M3-3a2 CHCTEM-
HOTO WIHN armapaTtHoro c6osi MM u3-
3a OLUMOOYHBIX JIEMCTBHH BBl MOXKETE
JIHIUMTBCA HAKOTUIEHHO¥ MHGOPMAIINH,
KOTOPYIO He/b3sl KYIIHTD, H Ha BOCCTa-
HOBJICHHE KOTOPOF MOTYT norpeboBars-
Cs1 IHU M MeCsiLibl YIIOPHOTO TPyfa.
Ecrm Ha BameM KOMIBIOTEpE yiKe
ycTaHOB/IeHa OTepalMOHHas CHCTe-
ma Windows XP, 1o 4To6b1 TIOIy4uTH
BO3MOXXHOCTh dBTOMATHYECKOTO apXH-
BHPOBaHHUA [aHHBIX, He HAlI0 YCTaHAB-
JIMBaTh JIONOTHUTE/IbHBIE U 3aYaCTYIO
IOPOrocrosiHe NporpaMmsl. Jlocra-
TOYHO OyZIeT I OOPATHTH BHUMaHHE
Ha CKPOMHYIO 3aK/IajIky «ApXuBaLus
IaHHBIX» (Mo-aHIIMICKH — Backup),
as fer { Tokan i KO

c he ) - cBoiCTBa

— ;
i OBuwe | Bxoa B cuctemy Boccramosnerme  JasucuocTu]

KOTOPYI0 MOXHO HalTH Yepe3 MEHI0
ITyck — Bee mporpammsl — CtaHnapt-
Hele — Cry>xebHble, wiv B [IpoBonHIKe
LL{eJIKHYTh TPaBOil KHOIIKOM MBIIIY Ha
1060M JIOTHYIECKOM pasferie XeCTKOIo
nucka, Boibpats CaoiicrBa — CepBrc —
Bremmonuute apxuBanuoo. ITporpamma
«ApxuBanusa» — 3TO COBMECTHas pas-
paborka ¢upm Microsoft 1 VERITAS
Software Corporation. [lo cpaBHeHHIO
C IporpaMMaMH aHaJIOTMYHOIO Ha-
3HayeHUsI CTOPOHHMX Pa3pabOTYHKOB,
BcTpoeHHasn B Windows mporpaMma
«ApxHBapusA» MO3BOMAET «HA JIeTy»
CO3/1aBaTh Pe3ePBHBIE KOMUH JIaXKe OT-
KPBITHIX CHCTEMHEBIX (ailioB, 4TO IO
Pa3HBIM IIPUYMHAM HENOCTYNHO /I
IPYTMX aHa/JIOTMYHBIX IpOrpaMM. JTa
IIporpaMma Tak>Xe [03BOJISET CO3/IABaTh
CHMMOK COCTOSIHHS TOMa, IIPeCTaBIIs-
O co60i1 TOYHYIO KOIHIO comep-
>KMMOTO >KeCTKOTO JIMCKa Ha Ompene-
JIEHHBI MOMEHT BpeMeHH. Bo Bpems
BBINIOJIHEHUSA MPOTrPaMMBI apXHBaLlUU
MOYXHO TIPOMIO/DKATh PaboTy ¢ CHCTEMON
6e3 pHCcKa MOTepH JIaHHBIX.

YToO6B! B MOTHOM Mepe BOCIIO/Ib30BAThb-
€Sl BCEMH BO3MO>XHOCTAMH IPOrPaMMBbI
«ApxuBanus», HeoOXOMMO 3aITyCTUTD

€ 3biMA

Orpa a 3
Jananme [paska Bna Cepenc Crpaska

biF

cayx0y r/IaHUpOBIIKKA 3anaHunit — Task
Scheduler, yepes ITyck — Ilanens yn-
paBjieHHsT — AQMUHHCTPUPOBaHME —
Cry>x6p1. BHellrHMi1 BUI OKHA IUIAHH-
POBIIIMKa IIPUBEICH HA pHC. 1.

ITo yMmos4aHuio mocae ycTaHOBKH
OTlepaIHOHHOM CHCTEMEI 3Ta CIy>X6a 3a-
IIyCKaeTcss aBTOMATHYECKH, HO HEPENKO
IUIL 9KOHOMHMH PECypcoB CHCTEMES ee
OTK/IIOYAIOT BPYYHYIO.

Jasiee mar 3a I1aroM HaCTPOMM Iapa-
MeTpBI aBTOMaTH4YeCKOTO Pe3epBHpPOBa-
Hus ¢ailoB H3 BHIOPaHHBIX KATA/IOTOB.
3amyckaem NMpOrpaMMy apxXuBalliH U
BHIOpaB pacIPeHHBIH PeXHM Moma-
IlaeM B OKHO, MOKa3aHHOe Ha puC. 2.

O6patuM BHMMaHHe Ha KHONKU Mac-
Tep apxuBaly, Macrep BoccTaHOBIIE-
HHA, Macrep aBapMIHOTO BOCCTaHOB-
JIEHUsI CHCTeMBbl M 3aKkianku JJobpo
MO>KaN0BaTh, ApxuBanys, BoccraHop/e-
HMe ¥ yITpaB/IeHHe HOCHTe/IeM, 3alllaHu-
poBaHHbIe 3aanus. BeibepeM sakmanky
ApxuBanud, Iocje 4ero InormajgaceMm B
OKHO, IIOKa3aHHOEe Ha pHUC. 3.

3nech BbICTaBUM (JIAXKKHU y Tex 00b-
€KTOB, KOTOpbIe cOOMpaeMcs apXyBHPO-
Batb. B o61ieM ciydae aTo 6ymyr 6aspt
nanHBIX Microsoft Outlook, Outlook
Express, «/36pannoe» (Favorites), mo
YMOJIMaHHIO HaXOIAIIMeCA Ha CHCTeM-
HOM pasjle/ie )XeCTKOTO IHMCKa, ¥ MalkH
C JIMYHBIMH JOKyMeHTaMH, Ile MIET
noBceHeBHas pabota. CHHMIT Pr1aXoK
03HavaeT, YTO OyIyT apXUBHPOBATHLCH
BCe BJIOXKeHHbIe KaTaJorH u <aiiibl,
CepHI — TOJIbKO BBHIOpaHHBIE OOBEK-
THl U3 3aJaHHOTO KaTajora. 3agamum
MeCTO pacroyioXKeHusf U umsA aitaa
apxuBa ¥ HaXMeM KHOIIKY ApXUBH-
poBath. [lanee BO BCIUILIBAIOIIEM OKHE
BbIOUpaeM JaTepeTh HaHHBIE HOCHTENA
3TUM apxXuBOM, Paspemuts goctyn K

Hms cayxBr: Schedule

[T o T v | ask Schedulsi

[Enables a user to configure and schedule
'automated tasks on this computer. If this service is
i

Onucanue:

Hcrnonnsemsii gpaiin:
;E:\WINDOWS\S ystem32\svchost exe K netsves

. Bo

- 3
HE K 4 neHu Hocmenema -3aNNaHAPOBaHHLIE 3303HUA,

_ . Mactep apxMbauwH
MacTep aprusaumMi NOMOraeT COZATL PESEPBHYI0 KONMIO $AIN0S U NPOTPAMM.

Tun 3anycka: Aeto

Patoraer

1
1
1
l Cocrosirue.

Qucx « Cron Naysa NpoaogsuTe
MoxHO ykazaTh NapaMeTpbl 3arYCKa NPHMEHAEMBIE MPU 3aMYCKe
cykbbt MS 3TOrO avanora.

Macrep Boccranossenun

Macrtep apxvBauvm ( paclUPEHHbIN PEXMM)

FepermowTs MaCTEP B 08blrbili DEKMM AN WCT

Macrep BocCTaHoBAEHUA NOMOT ET BOTCTAHOBHTL R3HHLIE, COXDAHEHHLIE B ADRMEE.

-

J‘unaﬁapa'

orpat POB.

I Napanetpei 3anyche I’

MacTep NogroToBKY aBaPUIHOND BOCCTaHOBAEHMS cUcTembl [ASR) coaaaeT apxms cucTenbl.
COCTOALLMIA W3 ABYX NECTEH. AHCKETE! C CUCTEMHBIMI4 NAPAMETPaMI U APYrux HoCUTENER KoTopbie
COAEPXAT APHIS BALEMO CUCTEMHOTO PA3ARNA. -

3 2 Puc. 1
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] @ bdse Win_XP-1_c_[C] A Wa Tun
2 A= STORAGE _d_ (D) B 8] aticles Fle Foider
&2 EA I 3 Books Fle Folder
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B::I? FOLLOW-Up 3 Hep F_ File Folder
O Hel F [ HP_HLEL File Folder
@ [ HP, HL EL B malem File Folder
@ B4 mail_eml B3 < Snotes_2003 File Folder
@ [ ) notes_2003 3 Bphoto File Folder
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HocuTe st apmioa Wik UMA Gaing HexoTopbie TUMbE $aiinos UCKmoweHs!
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Puc.3

apXUBHBIM JaHHBIM TOJIBLKO BJIaJie/Ib-
1aM ¥ aflMHHHCTPaTOpaM — ApXMBHU-
poBars. Ha cosnanue apxusa pasmepom
225852416 6aiiT, BKIIOYAIOLIUM B cebd
1229 ¢aiiioB, KOMITBIOTEP C IIPOLIECCO-
pom AMD Athlon 2400 satparmn 59 c.
3710 NpPHMEPHO B JieCsATh Pa3 ObIcTpee
paboTE MOILHBIX apxiBaTOpoB WinRar
U 7-Zip, HO C 0YeHb c/1albIM CXXaTHEM
¢aitoB. Beck apxup ynakoBbIBaeTcs B
onuH ¢ai ¢ pactuupenueM bkf, koro-
PHIit He CKaHUPYeTCs aHTUBHPYCOM H He
pasaysaet Tabuuy MFT, uro He 3amen-
nser paboTy KOMIbIOTEpa.
CrenyiomumM 1maroM cuenaeMm Tak,
4TOGBI BHOBb CO3IaHHBIE WIH U3MEHEH-
Hble 06'beKTHI, KONMU KOTOPHIX TO/IBKO
4TO GBUIH 3ape3epPBHPOBaHbI B dPXHBE,
B C/ly4ae UX H3MeHeHHs WM CO3HaHMs
HOBHIX BJIOXKEHHBIX (aiIOB M IAIOK
aBTOMaTHYecKu NOo6aB/Is/IMChL B Halll
apxuB. B oKHe mporpaMMel apXuBaIMK

3ansa anHoe 3aja

| Pacrcare l HGPBME'TDbrl

Ha)XMMaeM 3arUlaHHpPOBaHHBIE 3afia-
Husa — Jlob6aButh 3amanmue — Janee —
ApxuBupoBath BhIOpanHEle aitel,
IMCKM WIM ceTeBble JaHHble — [lanee.
B oTkphIBILIIEMCS OKHe BHIGHpaeM Bce Te
e Katanoru U $aivisl, KOTOPbIE TONMBLKO
YTO apXHBUPOBAIM B PyYHOM pPe>KHMe.
B kayecTBe MecTa pPacIONIOXEHHs U
MMEHH apXHBa yKasbIBaeM Ha TOJIBKO
4T0 co3maHHbIi apxuB bkf. Hansie Ham
IIPef/IOXKaT BHIOPATh THII apXUBHPOBa-
HUA — OOBIYHBIN, KOMUPYIOIIMIA, Pa3-
HOCTHBIH, JJOOABOYHBIH, €XKe/THEBHBIH.
OcTtaHOBMMCH NMOKa Ha N006aBOYHOM,
naynee BHIGepeM: IlpoBepsaTh HaHHBIE
T10C/Ie apXMBanMKi — 3aMEHUTH CyHIec-
TBYIOIHMe apXuUBH — Pasperiats mocryn
K IaHHBIM 3TOTO apPXUBa U BceM N0OaB-
JIEHHBIM Ha 3TOT HOCHTE/Ib apXWBaM
TONBKO BJIafieNblly M afMUHUCTPATO-
py — Hanee. B ouepenHoM oxHe HaIu-
IIIeM UM 33JaHud, HanpuMep, «Apxu-

lapepietiie sagaHIs
[4a B4 N0
! ] BoinoansTe He gonbwe, Yett: E yac.

Bpems npocTost

| 10 *  MuH
OBTOPATL MONBITKH SAMYCKA B TEYSHUE:

(302 ram

E [ Ogranosuts sanarue npu Npekpawerii NpocTauBaHuA.

Ynpapnere 3 NEKTROMMTaH1eM

[ Pasfiyaus kommbroTep ans sanycka sToro sagaHus

I Qanycxarb 330aH1e, TONBKO KOrda KOMMeoTep yke NpoCTansaeT.

Ec KoMmbioTsp He NPOCTaWBan SataHHe MHTEPEan BpemeHk,

[] He Btinonnsme sanarsie, ecoiv komnowoTep pabaTaeT ot 6aTapeit

[] Ocraroeuy 3ananme npu nepexmouetsi Ha NWTaHWe oF Gatapeu.

7 —
- o

g 0K OrmenHa ]

Puc.4

Puc 5

BaiMsl IOYTHl M JaHHBIX». 3amojHgeM
moys: Korna BHIOMHUT apXHBaLHIO —
Tlosgaee — YcraHOBUTE pacnivicaHue. B
packpsiBaoileMcs crivcke «HasHauuThb
3ajaHMe» HaM NpeyiaraioT: ExxentneBHo,
ExenenenpHo, ExxemecsiuHo, OnHOKpaT-
Ho, Ilpu B/HOYeHNN KoMIbIOTEpa, I1pn
BXxofle B cucremy, [1pu npocroe. Beibe-
peM — Ilpu mpocToe, KOrma KOMIbIO-
Tep He ucnobsyercsa 10 MuH. 3aiing Ha
BrIanky «[Tapamerpri» (puc. 4), ycraHo-
BHM >Ke/laeMble 3HaY€HHA IIapaMeTpoB,
[anee — YKasaHHe y4eTHOMH 3amMcH, Te
noTpebyloT BCIIOMHHMTD IAPOJIb BXOAA
B CHCTEMY.

ITpu HenpaBWILHOM yKa3aHHH Napo/Isa
HasHa4yeHHOe 3alaHHe BHITIONHATLCA He
6ynet. EciM BBI He XOTHTE, YTOOBI apXUB
Ka)XTIBLi1 Pa3 MeperuchIBAICS MOTHOCTHIO,
1O BbIGepHTe JI06aBUTD 3TOT apXMB K CY-
mrecteytomM. Konen 6osplireit yacTu
MY4eHHI1 O3HaMeHYeT TAKOHHIHOe OKHO,
MOKa3aHHOe Ha PHC. 5.

Ecmi TakuM WM CX0XXUM 00pa3oM y
cebst moma win B oduice BBl HACTPOWIH
KOMIIBIOTEP, TO, HarpUMep, Noce TOro
KaK Bbl MpopaboTamy Haj, JOKYMeHTaMU
HeCKOJIbKO 4acoB M OTB/ICK/IMCh Ha «3a-
KoHHEBIe» 10...15 MuH, YTOOBI BHIIHUTH
Yallleuky Goppsiero Kode M monkpe-
muThcsl 6yTepOpOnoOM, BEPHYBLINCH 32
KOMIILIOTEp, BBl MOXKeTe OOHAPYXXHTb,
YTO KOMIBIOTEP y>Ke COXPAaHWI B apXvBe
BHOBB CO3[JaHHBIE M H3MEHEHHbIE BEDCHU
¢aivios. Ecm B aT0 BpeMst noHabmonath
32 KOMITBIOTEPOM KaK OBbI CO CTOPOHBI, TO
310 6yIeT BBIJIANETD KaK 3aITyCKaloIHecs
OpYT 3a IPyTOM OKHA POTPaMMBbI «ApXHU-
BallUs», ITle MOYKHO Hab/IONIaTh ITPOIECCHI
aHaATHM3a H3MeHEeHHIT BHIOPaHHBIX KaTajlo-
T0B ¥ (aiIoB, No6aB/IeHHe N3MeHEHHBIX
¥ HOBBIX (haii/IOB B apXHB, TECTHPOBAHMe.
IlpudeM Bce 3TH HEHCTBHA NMPOHCXOAAT

3aBeplieHre paboTel MacTepa
apxvBaumm

Patiora macTepa apxu1Balid YCrewHo saseplueHa, tbinn
BbIGPaHE! CASAYHILILWE NAapaMeTpbl APXUBUPOBAHIS

Orucanve:  Habop cozaan 2004-06-01 & 16:06

Yro: OtmeverHste $ainbl, Nanku U ycTpoiicTea
Kyaa: Paiin

Hocvrens:  K:\Archives\andriey_Arhiv.bkf

Korpa: CucremHoe

Kak: MNposepart, 623 aNNapaTHOro CxXaTka,

03aNUCE Ha HocHTENb, E xeaHesHan
aprUBaLMA,

Haxre ' FoToso™ ana 3anycka patnucaHus apruBauui

[ < Haszag ]E lotoso i LUTMEHB ]
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ABTOMATHYeCKYU, CHCTEMa He 3aaeT BaM
HH eIMHOro Botpoca. CreayeT y4ecTh, 4To
€C/TH BBl HACTPOMTE MPOTPAMMY apXHBa-
L[{U TAK, YTO U3MeHeHHbIe (aivibl OymyT
J00aB/IATECS, He 3aTHpas Oojee paHHHE
BepcHH, TO (paitn apxusa 6yzieT NoCTerneH-
HO PacTH, ¥, KOI'TIa, HallpUMep, OH IIOCTHT -
HET HECKO/TBKHX IUrabaiiT, ero MOXKHO Ite-
peHMeHOBATh, @ Yepe3 HEKOTOPOe BPeMsl
M ygamuTh. HoBbIit HayambHbI 6a30BbI
apXvB MOXXHO OyfleT CO3[aTh BPYYHYIO
TeM JXe CHocoOOM, KaK OIMCAHO BBIIIIE.
Ins mo6oro HasHaYeHHOTO 3aaHUsA
MOXHO 3a/laTh HECKOJIbKO PaciHcaHuil,
ClIeflyeT TOMBKO TIPOC/IENHTH, YTOOBI OHM
He KOHQIMKTOBAM MeX]Ty COOOI.

[TouTn Takas ke MPOrpaMMa apxupa-
IIMH Y MOXO0XXHH IUVTAaHMPOBILMK 3aJaHHIA
€CTb M B yCTapeBlIleil Ha CeroHALIHHIA
fieHb, HO BCE el11e MOITY/IIPHOM Ha CTabbIx
KOMIIBIOTepaX ONEPAIMOHHON cHCTeMe
Windows 98. Ho y aBropa atux cTpox
BIleYaT/IeHHEe OT UX COBMECTHOH paboThI
yapy4atomiee. He ckpacwio KapTvHy U TO,
4TO IIPH IIEPBOM kK€ TECTOBOM 3aIlycKe
OllepaIlMy BOCCTAHOB/ICHUS BHIOPaHHBIX
aiIoB KOMIIBIOTEP HATJIYXO 32BHC.

Ec/m BBI cepbe3HO OTHOCHUTECH K CBOMM
Jlen1aM, TO aBTOMaTH4ecKas apXyBallys Ba-
ILIMX IOKYMEHTOB JIO/DKHa He OTMEHATD, a
[OTIONHATH TPAIULIHOHHEBIE BUABI pesep-
BHOTO KOIIMPOBAHMS, TAKHE KaK OKaTHe
B ¢opmathl Rar, Zip 1 3amice ©XaTbix
apXUBOB Ha CheMHbIe HocUuTeM. Ecn BB
XOTHTe TO/Ib30BaThCA IPOrPaMMOit «Ap-
XMBalYA» B MOJIHOM Mepe, TO OCHOBHEBIE
TOMa H Pa3/ie/Ibl KECTKHX JHCKOB JO/DKHBI
651Tb 0TpopMaTHpOBaHEL 10T PaivIOBYIO
cucteMy NTFS. B yucie BO3MO>XHOCTel
97O (HalUIoBOI CHCTEMBI, KOTOPbIE GyIyT
aKTHBHO HCTIO/Tb30BaThCs — 3ajJaHHe pa3-
pelleHHit s ¢aiuios U Nanok, mugpo-
BaHue, 06paboTka ¢hparMeHTHPOBaHHBIX
daitos. Crienyer HalIOMHHTE, YTO BCE 3a-
unadposannbie cpencrBaMi NTES ¢aiis
MOTYT CTaTh HENOCTYTIHBI TIPU CMEHeE Tia-
POJIA YYETHO¥ 3aIIMCH U B JIOOOM ClTydae
6yIyT KOCTYNHBI TOJIBKO IIPH pabote B
TOM 3K3eMIUIspe ycraHosieHHoi OC, B
KOTOPO¥ U ObUTH CO3IaHBL

YT0o6B BOCCTaHOBUTE Bee (aiiyibl ap-
XUBa WIH TOJIbKO BBIOpaHHbIe, HAXOAACh
B IVIaBHOM OKHe IIPOrpaMMbl «ApXuBa-
uun» (puc. 6) BoiOMpaeM, 4TO U Kyna
BOCCTaHaB/IMBAaTh.

YTo6bl M3BJIeKaeMbIMHU M3 apXUBa
dailaMu He 3aTepeTb yXKe CYILLECTBYIO-
IIMe, IpeITOYTHTe/IbHee BHIOPATh «AJb-
TEPHATUBHOE pasMellicHHe». B ripaBoii
YacTH OKHa BUIHO, 4T0 B ITanky C:\Temp
M3 apxuBa ObUIM M3B/IeYeHHI apXUBHbIE
KoIuH ¢aiyIoB, KOTOPEIE OBUH CO3IAaHBI
ripu paboTe Hax 3TOM CTaTheil. B nieBoit
YacTH OKHA TaK)XXe BU/THO ellie IBa KaTa-

Jiora 1oy HasBaHuAMH Win-XP_Arhiv.
bkf 1 Win-98_+Progs.bkf. Herpynso
AOTaiaThCsA, YTO 3TO — APXUBHBIE KO-
IIH{ YCTaHOBJIEHHHIX Ha KOMIIBIOTEpE
onepanMoHHBIX cicreM Windows 98SE ¢
MHCTa/UIMPOBaHHBIMH 0] Hee IIPOTpaM-
mamu 1 Windows XP. Ilpu ceppesrom
noepexxaenny Windows 98SE ee MoxHO
MIPOCTO PaclakOBaTh M3 ITOTO APXHMBA HA
Tpe>KHee MeCTO, PasyMeercsi, [/is 3TO-
ro Hy>XKHO HaxoiMthesa B Windows XP.
Ecmu >xe Gymer cepbe3sHO IOBpeXXfeHa
XP, To noTpebyercsi C MOMOIIBIO CHC-
TEMHOTO 3arpy304HOrO JUCKa U3 KOHCO-
JI{ BOCCTAHOBJIEHHS1, BCTIOMHHUB TapOJib,
KOTOPBI BBl BBE/IM TIPH YCTAHOBKE CHC-
TE€MBI, 3aMOA TylJa OT YYeTHOH 3alMcH
AnMuHHCTpaTOpa, C/IeNOBATH YKA3aHUAM
cucteMbl. ECti BBI He IOMHMTE TIAPOJIb
AIMHUHHCTpaTOpa KOMIIBIOTEPa, TO T0Ka
CHCTeMa elrle paboTaeT, 3a/aiiTe HOBBIH
naposs (puc. 7).

23 [porpa oBne e H YIpa
3asame [paska Bra Ceponc Crpaexs |

apxHea 0CC

Hudopmauuio o npopenanuoit pa-
60Te TPOrpaMMbl « ApPXHUBALSA» MOX-
HO Ha#TH B KaTajore CUCTEMHOTO JIHC-
Ka ...\ Documents and Settings\ (Mmsa
yJeTHOM 3armcH nompsoBatessi)\ Local
Settings\ Application Data\ Microsoft\
Windows NT\ NTBackup\ data. bes sB-
HO1 HeOOXOIHMOCTH He PEKOMEHMIYeTCs
HaCTPAHBATh B CBOMCTBAX HA3HAYEHHOIO
33/[aHKA U3/TUIIIHE YacThbie 3aITyCKHU TIPo-
rpaMmel apxuBauyu. Ilocie usydeHns
BO3MOXKHOCTEH NMPOrpaMMBl BaM TIpe]-
CTOMT BBIOPATh, UTO, KaK M [IPH KaKHX
06CTOATENBCTBAX OyfeT apXHBUPOBATHCA.
Hacrpoiiku nporpamm «Apxupaiiuu» u
«ITnanupoBIIMKa 3aTaHUI» TOCTATOYHO
TU6KMe, YTO MO3BOJIUT JIETKO CKOHCTPYH-
POBAaTh >XeJlaeMyI0 MOJIE/h epHoTHYec-
KOTO pe3epBHOTO KONMPOBAaHUA Haubo-
Jlee BaXKHBIX 715 Bac ¢aivioB.

Ha puc. 8 MOXXHO BUOETH T7IaBHOE
okHO yTwinTel Nero BackitUp, sxons-
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IEH B COCTAaB KOMMEpPYECKON BEpCHM
nomy/apHOro mnakera Nero 6.xx (www.
nero.com). B 4nciie mpoyero 3neck Taroke
MOXHO 3a/IaTh pe3epBHOe KOITHPOBaHHE
o pactmcanuio. FMest yno6HbIiT HHTep-
theiic, BO3MOXHOCTb CKaTHs (afIoB U
OTHOCHTE/IBHO MHOTO HaCTpOeK, Ipo-
rpaMMa MMeeT M HeNOCTaTKH, HalpH-
Mep, He MOXeT NoyryduTh or Windows
XP paspellienne Ha JOCTYIl K HEKOTO-
PBIM OTKPHITHIM H, TeM Ooslee, CHCTEM-
HeIM haiUIaM, a TaKXKe He B COCTOSIHHU
BBITIO/THHTH KOPPEKTHYIO BePH(UKALMIO
COXpaHeHHBIX OTKPBITEIX (pail/ToB.

Ecmi >ke BBI XOTHTe KOHTPOJIHPOBATh
Be M3MeHeHNs (ailIoB Ha XeCTKUX IUC-
Kax, Kora 6bl M IIPH KaKUX 06CTOATeb-
CTBaX OHH He MPONCXONWIH, 1 CO31aBATh
pesepBHBbIe KOITHU BCero, 4To O6bI/I0 U3-
MeHEHO, TO MOXXE€Te YCTAaHOBMTh IUIAT-
Hyio nporpammy Roxio GoBack Deluxe 3
(Www.roxio.com), KoTopast BCTpaHBaeTCs
B CHCTEMY M IIOJYYaeT MOYTH MOJIHBIA
KOHTPOJIb HaJ] COTEP>KUMBIM KECTKHX
JTHCKOB.

Bo Bpems Habopa 3TOro Tekcra U3-3a
anmapaTHoro c¢60s B pabote Bumeoanan-
Tepa MpOM30LIIeNT CUCTEMHEBI cO60i —
«KpHUTHYecKas ollMbka». Windows XP
[0 TO/MBKO el M3BECTHbIM NpPUYHHAM
[IPOUTHOPHPOBAB HACTPOKM peLlna
nepe3arpysuTh KOMIIBIOTEp He IOCHI-
nasi Kakue-Mbo 3arpockl I0/1b30BATE-
n0. 11 cCOBpeMEHHEIX IPOrPaMM OT
Microsoft mono6HbIe cbon 06BIYHO He
NPHBOIAT K IoTepe MHGOpMALMH, B

elcome -

o BackhitUp

CxemorexHmka N2 8. asryct 2004
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o
Welcome
Last Backups Next Jobs
. Name Date/Time Size Name Next Run Status
~
@ andrey-m1 2004-06-01 10:13:03  351KB W ancvey 2004-060210:20 ¥ Enable
Cieate New Backup had
LY The Backup Wizard helps you to create a backup of your progiams and files so you prevent data loss and damage
Dwe Backug caused by hard dive fadure, power cuts vaus miections and other poteniially damaging causes

Restore Backup
Restove

P é‘

erasure, other data loss of

Create New Backup Job

Cicate New Drive Backup

Puc. 8

YaCTHOCTH TEKCTOBBIH JOKYMEHT ObuUI
ABTOMAaTHYeCKH COXpPaHeH B IOJTHOM
obbeMe yKe T0C/Ie BBIXOIa CUCTEMBI U3
107l KOHTpoJ/IA Hosb3oBarensa. Ho yxe
HHYTO He CIAC/IO BpeMeHHbIE H Tpo-
6uble Bepcun (GaiioB U3 pabovero Ka-
TaJI0Ta OT [PEXAEBPEMEHHOTO YHaJIeHus]
c niomoipio Shift+Delete. To, uTo 3TOT
KaTaJoI HAXONWICH TIOI IPHCMOTPOM
TIPOrpaMMbl apXHUBaLMM, KOTOpas yxe
ycIle/la COXpaHMTh HECKO/BKO BEPCHit
pabounx ¢aiutos, MO3BOIMIO «IIOBEp-
HYTb BpeM# BCIIATD».

Ec/m BBI nOKe/laeTe OTKIIOYUTD BBI-
TOJTHEeHWe 3aaHUH 110 PaclMCaHHIO, TO
Haubosiee npocro 3T0 OymeT cHenaTs,

The Job Wizasd helps you to schedule dfferent jobs for
More than one job can be added o execute at diferent tmes.

The Drve Backup Wizard heips you create back ¥ pous partiions i g
damage caused by haid duve failuse, power cuts. vrus infections and cthet patenyaly damaging couset.

The Restore Wizard helps you ta restore yous previously backed-up data m the event of hardware faire. acordental
damage.

ahng hackups of selectad hard e

CD-ROM

P
s
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OCTaHOBMB CMy>XOy TUIaHHPOBILMKA
safanuit (puc. 1). OTKIIOYUTE MOXHO
KakK JIO C/IefyIoLiieit Iiepe3arpyskH, Tak 1
IO TOTO MOMEHT4, KOTJIa BBL €€ PEeIlIHTe
BHOBb 3aITyCTHTh.

HecnoxxHvie npyieMbI co3aHusA pesep-
BHBIX KOIKH BalllMx HapaboTOK, O KOTO-
PBIX MHOrHe 3HAalOT, HO MpeHe6peraior
MMH, TTO3BO/IAT BaM PacXofoBath pabodee
M JITYHOe BpeMsi Ha CO3HHaHie HOBOTO, a
He Ha BOCCTAHOBJ/IEHHE YTPauYeHHOTO.

Amnppeii byros,
c. Kyp6a
Spocnasckoit 0671

Mpepnaraem opraHnsauymam n Gusnyeckum nuyam oPpopmMmnTb NOANMCKY Ha KHUTY
«X51-COBMECTUMbIE MUKPOKOHTPOJIJIEPbI ®UPMbI SILICON LABORATIRES (CYGNAL)»

Astop O. U. Hukonaiuyk, o6noxka markas, 640 cTp.

Bropoe paciumpeHHoe n3fjiaHue HacToALen
KHUM NpefHa3sHauYeHo [1A O3HAKOMNEHWA
yuTarenem ¢ NONHbLIM CNEKTpom X51-coBmec-
TUMbIX MUKPOKOHTPOSIIEPOB, BbIMYCKaEMbIX B
HacToAwee Bpema dpupmoii SiLabs, kotopas
obbepuHunace ¢ dpupmont Cygnal.

B KHure nogpobHO pacCMOTPEHbI apXu-
TEKTypa, COCTaB NepudepuiHbiX NofCUC-
TEM, CTPYKTYpa PerucTpoB U 0COBEHHOCTU
NPUMEHEHUA BbICOKOUHTErPUPOBAHHDBIX
crcTem 06paboTku AaHHbIX X51-CcoBMeCTH-
MbIX MUKPOKOHTPONSIEPOB CO CMELIAHHOMN
aHanorosoM U LMPPOBOI apPXUTEKTYPOM,
BK/MIOYAKOLMX BLICOKONPOWU3BOAUTENLHOE
MukpokoHTponnepHoe aapo CIP-51, noc-
TPOEHHOE MO KOHBEWEpPHOMY NMpUHLMNY.
bnaropaps 3Tomy MHOTVMe CEMENCTBA MUK-
pokoHTponnepoB ¢pupmbi SiLabs pa3susatot
NUKOBYIO MPOW3BOANTENBHOCTL 25 MIPS, a
0OfiHO u3 cemencte — 50 u gaxe 100 MIPS,
YTO ABNAETCA HAMBLICIUMM PE3YNbTaToM
no NPou3BOAUTENbHOCTU CPefu MUKPO-
KOHTPONNEPOB B MUPE. 3TO YHUKaNbHOE

0. ¥. Huxonanayk 1

x51 - COBMECTHMbIE

M KPOKOHTPOMIIERb)
OUPMBI Sillcon Laboratories
(CYGNAL)

Cygnzl is nov
Silfee 1 Lnorar s

MUWKPOKOHTPONSIEPHOE AAPO OCHALLEHO He
MeHee MOLLHbIMWA aHanoro-UudpoBbiIMU U
un$ppo-aHanoroBbIMK y3namu, paclimpeH-
HOW LundpoBoi nepudepuelt, BKIKYaloLen
unTepdeiicl UART, SMBus (12C), SPI, CAN,
USB, MoLHbIMK NMOACUCTEMAMU MAMATU U
NpepbiBaHuii, @ TakkKe YCOBEPILEHCTBO-
BaHHLIMU CPEACTBAMU BHYTPUCUCTEMHOIO
NporpamMmMupoBaHva U oTnagku. Takum ob-
|Pa3oMm, COBPEMEHHBIE MUKPOKOHTPONNEpPb!

¢dupmbl SiLabs (Cygnal) aBnsioTcs He TonbKo
CaMbIM1 BBICOKOTIPOV3BOAUTENBHBIMU, HO U
CaMBIMK MOLLHBIMU M0 COCTaBY aHanoroBow
v uudposon nepudepuu.

Bo BTOpoe v3faHue AONONHUTENbHO
BBEfiEHAa MHOOPMALIMA O YETHIPEX HOBbIX
CEMENCTBAX, KOTOPbIE NMOABUIUCH C MOMEH-
Ta NEpBOro U3faHwAa KHUru. Kpome Toro,
UCTIpaBneHbl HEKOTOPbIE HETOUYHOCTH, A0-
nyLEeHHbie B NEPBOM U3[aHWN.

KHura paccuuraHa Ha LMPOKUIA Kpyr 1H-
MEHEPHO-TEXHUYECKUX PAaBGOTHUKOB, a Takke
CTYAEHTORB U aCTIVPaHTOB, UHTEPECYIOLNXCA
NoCNeAHUMM JOCTUKEHNAMU COBPEMEHHOM
MWUKPOKOHTPON/NEPHO TEXHUKU.

CToMMOCTb NOANMCKYN Yepes pejak-
Um0 Ha KHury — 250 py6., 8 a1y cTOM-
MOCTb BKIO4YEHa CTOMMOCTDb Nepechbiiku
no Poccum.

Hawm pekBn3anTbi cMm. Ha cTp. 55.
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| PaKTuKa

TOB KOMIIBIOTEPa MOTYT MMeTh 9 WiIH
25 xKoHTakToB. HasHayeHHe CUTHA/IOB U
COOTBETCTBHE UX KOHTaKTaM 3THX Pasb-
€MOB CTaH/IapTH30BaHO (TaliL 2).

U3 tabmuer BuiHO, yto COM-nopr
HMMeeT TPH BBIXOJIHBIX H ITATh BXOMHBIX
cursanoB. [1pu nBycroponHeM o6MeHe
MeX1y KOMIBIOTEpOM H TepudepHii-
HBIM ycTpolictBoM o COM-nopry
MO>KHO MCIO/IL30BaTh BCErO JIUIID [IBE

AononumnrensHubin COM-nopr

MompebHocme 8 nocnedosamernsHolx nopmax komnsiomepa boina
gce20a. Ocmaemcsa OHA U 8 HACMOSAUee 8PEMS, NOCKOJIbKY MHOXECmeo
3/1eKMPOHHbIX NPUBOPO. U ycmpoUicMme NOOKIIOHAIoMCA K Komhetomepy
UMeHHO 4Yepe3 nocsiedosamenbHoiti COM-nopm. B 0aHHoU cmamee pac-
CKA3aHO 0 MOM, KakK 0ONOJIHUMb KOMNbiomep euie OOHUM LU HeCKO/TbKU-
mu COM-nopmamu ¢ nomowsio pazpabomaHHo20 asmopom adanmepa.

ocnenoBarenbHele COM-nopTHL

KOMIIBIOTEPOB B OCHOBHOM BHI-

MTOJIHAIOT KOMMYHHUKaI{HOHHBIE
dynxpm. Kpome toro, oHu yacto npu-
MEHSAIOTCA YIS YIIPaB/IeHHs Pa3TMIHBIMU
yCTPOHCTBAaMH, TAKMMH KaK ITIPHHTEPEL,
CKaHephl, IUIOTTePHbl, a TaloKe /IS CBS-
3M_C MPOMBIIIUIEHHEIMH OO'bEKTaAMU B
CHCTeMaX aBTOMAaTH3al[MH YIIpaB/ICHUA.
Yepes NocmeNOBaTe/IbHBINA NIOPT TAKXKE

MOPTHI, HAa3HAYMB UX Ha 3ape3epBHPO-
BaHHBIE MeCTa.

s jy4iiero TNMOHMMaHHUA CXEMBI
apantepa COM-nopra, OonmMceIBaeMoi
HIKe, BCHOMHHM YCTPOMCTBO ITOC/IENI0-
BaTe/IbHBIX NOpTOB. BHavane paccMoT-
PYM CHUTHANBI, BBIBOIMMBIE Ha PasbeM
COM-nopta. Pazvemsr s COM-miop-

Ta6nwua 1

CMTHa/IbHBbIe THHUHU cBfA3H TxD u RxD.
HMenHO 3TH CMrHaIbHBIE JTMHUM Tie-
peHocaT MHGOPMANMIO MeXAYy IByMS
006BeKTaMU TP ee TOCTeTOBaTeNbHOM
nobutHoi nepenade. OcTajbHBIE CHT-
Ha/Ibl CJTYXaT Uil YCTaHOBJICHHUS ITPO-
TOKOJIa CBA3H, MOIJIEPXKKH IIPOTOKOIOB
CTapT-CTONHOIO peXXHMa, CHHXPOHHOM
Tlepenayy JaHHBIX U T. 1. Kak rpaBuno,
COM-niopT Mcnonb3yeTcs O acHHX-

OCYILIeCTB/IAETCH CBA3b C YIA/ICHHBIMH  |Appec namsvn|Copepxnmoe 3'::::::“':: POHHOI TIOC/TIENOBaTEILHOM Mepenayun
00'beKTaMH Yepe3 MOJIEM, BKTIOYAst U Bbl- 0000:0400 | Afpec COM1 Y 3F8 naHHBIX. [lepemava mpou3sBomuTcs c
X071 B r/106aybHylo ceth Internet. O6praHO 0000:0402 | Agpec COM2 2F8 TNOMOLIBIO OTHPABKH C/IOB JI/IMHOM OT
B KOMIIBIOTEPE PEATU30BaH TOMHKO OfIHH, 83882282 :\\ﬂpec ggmz ng [ATH 10 BOCbMM GHT. [IIa CMHXPOHU-
B sTyullleM cTyvae fBa COM-nopra. : ﬁ.ggfw_aw z 3anuu MHGpOPMaIUH KaXXIoe nepenia-

OMITBIOTEPBI HMEIOT BO3MOX- : COM1 BaeMoe C/IOBO CHa0aeTca CTapTOBHIM

K pr1 IBM PC 0000:047C 1 6 p
HOCTb alllIapaTHOTO yBE/TMYEHHUs HHC/Ia 0000:047D Tanm-ayt 1 ¥ CTOIIOBBIM 6uToM. Kpome Toro, ciosa
COM-noproB 10 YetsIpex. st aToro B T;h(::gzy - MOTYT [IONOJIHATHCA OUTOM KOHTPOJIA
cmy»xebno# o6mact fanHbIX BIOS (6as0- 0000:047E COM3 ! 4eTHOCTH WIH HedeTHOCTH. PopMar Ta-
BOM CHCT€Me BBOZIa/BBIBOTIA) KOMIBIOTE- 0000:047F Taitm-ayT . KHX CJIOB TIpeficTaB/ieH Ha BpeMeHHOMH
Pa 3ape3epBUPOBaHbI CITy>eOHbIe STYEHKH com4 ouarpaMMe, MsoOpaxeHHOH Ha puc. 1.
namsaty 0000:0400, 0000:0402, 0000:0404 P
1 0000:0406, B KOTOPBIX XpaHATCA agpeca -« BUTBI JIAHFBIX OT 5 08 _ crousdr
TIOPTOB COM 1, COMZ, COM3 u COM4, w - i[w
. RxD, T<D DO | D1 D2 D3 | D4 D5 D& | D7
cootBeTcTBeHHO. Ecmm kakoii-mibo us i ] — I - [ oy _ .
P — Y

TIOPTOB He TONK/HOYEH Wi 3a6/I0KHpO- 5 BT JIAHHBIX R —
BdH, B COOTBCTCTBYIOH.ICiI YEHKe 6YHCT “ 6 BAT JAHHbIX ™
XPaHWUTBCA Hy/Ib, KOTOPBIiT O3Ha4aeT OT- - 7 BUT AT >
CYTCTBME TaxKoro mopra B KommpiTepe.  TU¢ T
CranpapTHeIME 6a30BBIMH apecamu  1abnmua 2
nopros COM1—COM4 sinsitorcs 3F8h,  [Bupon | Boison
2F8h, 3E8 u 2E8h. Jlomyckaercst ucrions- | DB-9M | DB-25M Hanpaenenne|  Hassanme Haanauenne
30BaHHe M HEKOTOPHIX APYTHX CBOOOIHBIX PG Obuimit 3al4MTHbI NPOBOA,

6 ACTH 110 B BBO a/B])IBO a — 1 —_ (Protecte d Groun d) COeNHAETCA C KOpNYCOM YCTPOWUCTBa
47pecoB B ob/1ac PTOB BBOL A W 3KpaHoM Kabens
KoMrtbioTepa. fueiiku mamatu BIOS c an- s 7 SG A Mo OBMLAT DO

—_— - W n n ol (%) BO,
pecamu 0000:047C, 0000:047D, 0000:047E (Signal Ground) 1AV NPoBoA
" N TxD
u 0000:047F conep>kar 3HayeHUe TaiiM 3 2 Bbixog (Transmit Data) BuIX0f] NepefaTynka
ayTa COOTBETCTBYIOLLIETO TIOPTA, T. €. MaK- R ; o RxD 5
CHMa/TbHOTO BpEMEHH OXKHIaHH1 OTK/IMKA XoA _(Receive Data) _ XOR NpnemHinka
ot nopta B THKax. OnuH THK paseH 18 mc. 7 4 Buixop RTS Bbixof 3anpoca nepeaayun faHHbIX
(Request To Send)
Kapra appecos COM-niopToB IipuBenieHa 15
B TabiL 1. 8 5 Bxon (Clear To Send) Bxog pa3pelieHna nepefayun AaHHbIX
Jli060i 13 COM-1I0PTOB MOXET OHITE a 2 — (Dataprzljminal Bbixog CUrHana roToBHOCTM TepMvHana K
Ha3Ha4YeH KaK MCTOYHUK TpEepHIBaHUSA A Ready) 06MeHy faHHbIMM
IRQ3 wm [RQ4 ¢ NOMOLIBIO IIPOrpam- 6 6 Bxo DSR BX0g cUrHana roToBHOCTM
Ml Setup BIOS kommnbioTepa. A (Data Set Ready) OT annapaTypbl NepefaYy AaHHbIX
[NepeuncreHHbIe BBIIlIE PeCYPCHl KOM- DCD A
P pep 1| e | B | Cmecme | orcmercbapmeseoes
IbIOTEPa, KaK IPaBHIO, HE HCIIOIb3Y- Detected) ya I
fOTC HOTHOCTRIO M HO3BOAIOT BBECTH 9 22 Bxog Rl Bxopg vHgukatopa B;:BOBa (3BOHKa)
B KoMIboTep nononautensisie COM- (Ring Indicator)

. STXILINX
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Tabnumua 3

Hannbnt ¢gopMat c10B noamep>X1Ba-

UART

XapakTepucTukm

€TCA B KOMIIBIOTEpPAx M yCTPOMCTBAX,

8250

npepbiBaHui K y4TeHHble B XT BIOS.

ba3zoean Mmogens. IMeeT owmbKkm, NPpUBOAALLNE K BO3MOXHOCTU NOABIEHUA NIOXHBIX

HWMEIOIIHX MOC/IeN0OBaTE/IbHbIE NNOPTHI,

8250A

MogepHusmpoBaHHana mogenb 8050. OwmbKM ycTpaHeHbl, HO NOTEepsAHa COBMECTUMOCTb C
XT BIOS. HenpurogHa ans npumeHerus B AT Ha ckopocTy 9600 6ur/c.

C MTOMOIIILI0 MHKPOCXeM YHUBepCa/lb-
HBIX aCHHXPOHHBIX IIpHeMOIlepenaTit-

82508

Wcnpasnexbl owmn6km 8050 1 8050A, BoccTaHOBNEHA oOlLnbKa B NpepbiBaHUAX,
coBmecTuma ¢ XT BIOS. Ckopoctb 9600 6uT/C He NoaAepPXuBaEeT.

koB (UART — Universal Asynchronous
Receiver and Transmitter) Tuna 16550A.

16450

He umeet owmnboK, npucyiymx 8250.

brictpogeicTeytowan Bepcna 8250 ana AT. CooTBeTCTBYET MUHMMYMY ANA paboTtbl ¢ OS/2.

It MHKPOCXEMBI ABIAIOTCA 6onee pas3-

16550

MCNonb30BaTh. MOXET ncnonb3oBaTb kadan DMA.

Pa3Butmne 16450. Umeet 6ydep FIFO c owmbKamm, He NO3BONAIOLVMUN €r0 KOPPEKTHO

BUTHIMM MOJE/ISAMU CBOHMX IIPe[IecT-
BeHHUKOB 18052 ¢pupmsnl Intel, nprume-

16550A

Bbille 6€3 NoTepu flaHHbIX.

WcnpaenexHas Bepcuna 16550. Umeet HopmanbHo pabotaiowuid 16-6aintHbin 6ydep FIFO
v kaHan DMA, koTopble fOMmKHbI NPUMEHATLCA ANA paboTbl Ha ckopocTsax 9600 6ut/cun

HSABIIIMXCA B IIEPBBIX KOMIIbIOTepax. [
CIIpaBKM B Tab/I. 3 npuBeieHbl CPaBHU-

Tabnwya 4

TE€/IbHBbIE XapaKTEPUCTUKU MHKPOCXEM
JAHHOrO THIIA.

CmeuieNue OTHOCUTENIbHO
Ga3oBoro agpeca

Pexum 06

EHNA

B COBpPEMEHHbBIX KOMIIBIOTEpaxX I10-

YreHne

3anucb

OcHOBHbIE PerncIpbl

no6HBIE MHKPOCXEMbI MOTYT He TPH-
CYTCTBOBAaTb B SIBHOM BHMIE Ha MaTe-

Perucrp npremHuka

%
0 RHR (Receive Holding Register)

Perncip nepegatumka
THR (Transmit Holding Register;

PHMHCKOM IUtaTe. B Takux ciyyasx, Kak

1™ —

Perncrp paspelueHvs NpepbiBaHUA

IER (Interrupt Enable Register)

npasuio, crpykrypa UART unTerpupy-

PerucTp coctosHUs NpepbiBaHUiA
ISR (Interrupt Status Register)

Peructp ynpaenenus FIFO
FCR (FIFO Control Register)

€TCsl B YMIICETE KOMIIBIOTEpa.
Muxpocxemsr UART umeroT B cBOEM

3 _

Pernctp ynpaenexus nuHuein
LCR (Line Control Register)

COCTaBe PETHCTPHL, ¢ MOMOIIBLIO KOTO-
PBIX M HOMIEP>KUBAETCH IPOrPaMMHOE

4 —

Pernctp ynpasneHusa mogemom
MCR (Modem Status Register)

dbopMupoBaHHe Pa3TMIHBIX JIHH CIOB,

Pel’MCTp COCTOAHUA NUHUU
LSR (Line Status Register)

cKopocreil 0OMeHa TAHHBIMM M IPYTHX
napametpoB COM-topra. B Tabn. 4

PerucTtp cocronHma mogema
MSR (Modem Status Register)

OaHO OIIMCaHHE ITHUX PETUCTPOB U HX

OnepartuBHbiv pernctp SPR (Scratchpad Register)

ampecauus, a B TabL. 5 — Ha3Ha4YeHHe

Perncrpbi ycTaHOBKM CKOPOCTH

6UT STHX PeTUCTPOB.

o**

Pernctp mnaawero 6aita genutens yactorsl DLL (Divisor Latch Low)

O6parure BHMMaHKE Ha TO, YTO IO

‘I-l-*

PerucTp crapuwiero 6aiita genvrenna yactorsl DLH (Divisor Latch High)

anpecy 0 JaHHbIe YHTAIOTCA U3 pErucrpa

IIpumevanma:

* — perucTps! HOCTyIHb], Korna 6ur 7 perucrpa LCR ycTaHOBIIEH B HOJB;

** — perucTpsl [OCTYTIHB, Koraa 6ur 7 peructpa LCR ycranoBiieH B eMHUILy.

MpPHEMHHKA, A 3aITUChIBAIOTCA B PETHCTP
nepematyrka. Kpome Toro, perncrpel 1o

anpecy 0 u | MymsTHIUIEKCHPYIOTCS G1-
ToM 7 perucrpa yrnpasnenua LCR. Korpa

Tabnuua 5
Bur_| HasHaueHne Bur Hasuauenne
Pernctp npuemnnka RHR YnpasneHue napnutetom: 0 — BLIUNCNIAETCA aBTOMATUYECKH,
7—0 |np|/|HI/IMaeMble 6UTbI JaHHbIX 1 — Bcerga paBeH 6uty 4
Perucrp nepegarunxa THR 4 |Bbibop TMNa KOHTPONA YeTHOCTU: 0 — HEeYETHOCTb, 1 — YeTHOCTb
7—0 |MNepepasaembie 61TbI faHHbIX 3 |Pa3peweHue 6uta koHTpOns: 0 — 3anpeiiieH, 1 — pa3pelleH
Peructp paspewesns npepbiBasni [ER 2 |[inuna ctonosoro 6uta: 0 — 16ut, 1 — 26uTta
7—4 [He ucnonb3yiotcs, Bcerga pasHbl 0 1,0 |[AnuHa cnosa: 00 — 56uT, 01 — 66mT, 10 — 76mT, 11 — 8 6UT
3 Pa3spelwwmTb npepbiBaHne N0 M3MEHEHUIO COCTOAHUA MOieMa Peructp ynpasneHun mogemom MCR
6o 3 curHanos nuHmnia CTS, DSR, Rl, DCD) 7—5 |He ncnonb3ylotca, Bceraa pasHbl 0
2 |Pa3pelunTb NnpepbiBaHue No owmbke nnv o6pbiBy NHUK 4 PazpelieHve pexuma AuarHocTukn: 0 — 3anpetyeH, 1 —
1__|Pa3pelwivtb npepbiBaHve NPy 3aBepLieHnn Nepeaadn paspelleH
0 PazpewwnTb NnpepbiBaHKe No NpueMy cnosa (B pexwvme FIFO — 2 |YnpasneHue BbixogHbIM curHanom OP2 nHeepcHoe
npepbiBaHKUe NO TaUMepy) 1 YnpasneHue BbixoAHbIM curHanom OP1 nHeepcHoe
Perunctp cocronHug npepbiBaHui ISR 2 YnpaeneHue BbIXOgHbIM curHanom RTS HeBepcHoe
76 00 — 06biyHbI pexum FIFO, 10 — pexum FIFO 16550, 11 — 0 _|Ynpasnexue BbixoaHbiM curtanom DTR uHBepcHoe
' pexum FIFQ 16550A Perncrp cocroaumnna inHum LSR
5,4 |He ncnonb3ylorcn, Becerga pasHbl 0 7 |Owmbka NpuHATHIX flaHHbIX B pexume FIFO
3 |NpepbiBaHue No Tam-ayTy npuema B pexume FIFO 6 |bydep nepegarumka nyct
MpuumnHa npepsbiBalun: 11 — owmbka unm 06pbiB NMMHUK, 5 !bydep nepefaTymka rotoB NPUHATL CNOBO ANIA NepeAaymn
2,1 |10 — npuHaT cumson, 01 — nepefaH cumeon, 00 — nsmeHeHune 4 |O6pblB NMHWK CBA3M
COCTOAHUA MOgEMA 3 |Owwmbka ctonosoro 6uta
0 MNMpu3Hak HeobcnyeHHoro 3anpoca NpepbiBaHuA: 0 — ecTb 2 |Owwubka 6uta kKoHTponA
3anpoc, 1 — HeT 3anpoca 1__|NepenonHexmne NpMeMHUKA (MoTeps cnosa)
Peructp ynpaBneunn FIFO FCR 0 [JlaHHble NPUEMHUKA roToBbl
YpoBeHb 3anonHenun FIFO, npy koTopom BbipabatbiBaetca Perucrp cocronHuna mogemom MSR
76 |nPepbiBaHve: 7 [Cocroanue curHana DCD: 0 — aktmBeH 1 — naccveeH
'~ |00 — 1 6anT (no ymonuyanwuio), 01 — 4 6aitta, 10 — 8 6air, 6 |CoctosHue curHana Rl: 0 — aktmeeH 1 — naccuseH
11 — 14 6ait 5 |CocTosaHue curHana DSR: 0 — akTvBeH 1 — naccueeH
5,4 [He ncnonb3ylotcs, Bcerga pasHol 0 4 |CoctosHue curHana CTS: 0-aktmBeH 1 — RaccnBeH
3 |Pa3peweHnue onepayun DMA 3 |M3meHeHne cocToanua curHana DCD
2 |C6poc cuetumka FIFO nepepgaruvka 2 |W3meHeHwne cocTosiHmA curHana Rl
1 C6poc cuetumka FIFO nprueMHuka 1 MN3ameHeHue cocTonaHuA curHana DSR
0__ [Pa3pewienue pexuma FIFO ana npue MHUKa 1 nepeparyvka 0 [N3meHeHmne cocToanuA curHana CTS
Pernctp ynpasnesuna nuiuein LCR OneparuneHbin perucTp SPR
7 ___YnpaBneHue 4OCTYNOM K JENATENI YacTOThl 7—0 BuTbl BPEMEHHOIO XpaHEeHUA faHHbIX C MPOU3BONBbHbIM
6 [®opmuposanve 06pbiBa IMHUA Ny A NOCHIIKA HYNen NOCTYNOM
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SD6 A3 SD5 B3 +5B 0By T 17 XTAL2 CP40) R 10 RX —1GCK 1o 16 AEN
SD5 AL B4 | RQ2 resll ™ 35 ot Txjoo  33) - yoj18_sbo
S04 | A6 |0 B5 | 58 | [sA0 g CIIET] Pk 60 19 Spi
SD3_ | 7A6 o> B6 | Dra2 | s F] D2 86| o vo|20__Sp2
sD2_| A7 |5 87 | 128 |[sA2 %], D4__40f Jo 21503
soT | A8 oot B8 | —ows |foB 2] D5 41 '/ o volZ_sb2
S00 | A9 s Bl 128 |00 e ol 42 |/o of22_s05
IOCHRDY [AT0] B10] 0B D1 F] 3 “RT]-i0RB 2 1/ o o} 28D
AEN_ | ATl B11 | -SMEMW | D2 3] 2 ] —CT]-IOWB 3 I/ ol @ yo|28_So7
SA1_[A12 ow |2 svEmR | fos alos | B osfsms 5|0 | & | [o[2om
SA18_ | A13 —or B8] —tow ] Ioa 5. |8 SM 6 I/ o| 8 |;o 30 -IOW
SAI7 | A14 B14| -IOR D5 6] e e SA5 7 |;0 3 yo B INT
SA16 | Al5 B15] -DACK3 | [D6 oo a6 8| o x o |221Ra4
SAI5_ | Al6 B816| Dra3 | |07 ] e SA7 12 1/ o oy EXAEE
SAta | A7 817 ] —packi | [oB 2l o 1 N T/T volee__b3
SA13 ] A18 B18 | DRQ1 -IORB__ | 21 (R ™S 10f e o 39
SA12__| A9 B19 | —MREF 19T ow ob38 | LICNE] B G124 _TDo
SAt1 | A20 B20 CLK -IOWB 18 oW R 39 -RI 15 v W 4
sato Aot oo B21| IRQ7 *58 120 26 VCC onp L7
SA9 | AR [——p B22 | " IRQE (K] poie P ke oB)+58[ 35 VCC onp 22008
SAB_ | A23 B23| RS -Cs0 14 40 +58 cc | D1
sa7}iras cs2 | p2 | +5B
SA7T | A24 B24| IRQ4 3
sa6]IRQ3 +58B
a6 [ A25 |- B25| Ras |} 7 ’ molos 1]
SA5 | A26 B26 | —DACK2 TN Tiout 2
SA4 —DT 6 3 pmRITck
SAd | A27 B27| TC T2IN T20UT 3
SA3 CRT 20 1 RTSfTDO |
sa3_ A l—) o [B28] BALE S| T8N T30UT |- o 4]
SA2__ 'A% | B29| +58B crs Lg T4IN TaouT == orls— 1
SAi_[A0 1 o B30 0SC SR < PN RIOUT - =5 a
SAD__| A31 B31| 0B R2N | & [R2OUT
DCD 27 @ 26 _CD
c1-C5 XD 23| RN | & |ROUTS X X2"COM™
0,1mK_+5B RaN | 2 |Raour
ekt T Ycr Lcs Rl Blesin | = |msour 22 _RIJDCD 1 psr|
10mK =T.== +5B C7p 13 17_1IC9 _+5BJRXD 6
108 L 08 51V V- 2 RTS
0,1 mc il 12 15 o, 1wk [TXD 7
Ca_q Ci+ C2+ FLC1U oR 3 8 CTS
0,1 mkT™——2{C1- C2- }——T 0.1mk 4 R
Bl Vel ! +58J0B 59 0B
+58 2] o | oo 10 0B __

P33

P30 [ A0 40N
1BUF FAE / j'>osur=
oR2
PS5 [ PAD . SA3 |
P6 | "D SM__FBUF [>o-
P7 PAD 8AS %L INV
P8 PAD . Sas _~IBUF
P12 | o sa7_ [1BUF }*“Doew—c@ P43
P13 [ P sas__|"IBUF
P14 | PAD sae | IBUF
P16 | PA0 > AN RUF o
IBUF INV NANDS
P31 [P0 — 1 s T
(= —[TBUF NV N a4
- oBUFT
veoe———TF
RG3

Puc.3

38

CelbMOI OUT 3TOTO perucrpa pased 0,
1o azpecy 0 GyRyT DOCTYIHEI peTHCTPHI
npuemauka RHR u nepeparunxa THR,
a 1o agpecy 1 — pervcrp paspelileHUA
npepuisaumii IER. Korga e ator 6ut
PerucTpa yupasieHHs paBeH 1, perucT-
pst o agpecy 0 u 1 npuMeHsIOTCA IS
YTeHUs1 U 3AIIUCH PETHCTPOB CTapllero
DLL u mamuero DLH 6aittos memiTens
TaKTOBOI YaCTOTBI, ONPeTe/AIOLIHX CKO-
POCTB NpHeMa U Tiepefiadn ¢1oB B 6ofax
(6urax B cexyHmy). OOBIMHO B KOMIIbIO-
tepax UART cHHXpOHM3HpYyeTCs 4acTo-
Toi1 1,8432 MI's. 3Havenue nemmrens D B
3TOM CJIydae oIpepe/nAerca 1o GopMyie:
D = 115200/V, rme V — cKopocTb Hiepe-
nauu B 6onax. st yno6cTBa onpenesieHus

Tabnuya 6
3HaueHue
CkopocTtb aenurens Srmuicine
nennTens
(60n) (mecaTnuHoe (HEX)
3HaueHue)
50 2304 900
75 1536 600
150 768 300
300 384 180
600 192 Co
1200 96 60
2400 48 ’ 30
4800 24 18
7200 16 10
9600 12 oC
19200 6 6
38400 3 3
57600 2 2
115200 1 1
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3HaYEeHMI [ETMTENA JIJIA BCEX CTaHHapT-
HbIx ckopocteit UART MoxxHO BOcTONb-
30BaThcA TabI. 6.

Anantep COM-niopra (puc. 2), pas-
pabOTaHHBI aBTOPOM, MOAKIIOYAETCs
K cBo6oHOMY <10ty ISA KOMMBIOTEpA.
OCHOBHBIM Y37I0M aflaliTepa ABJAETCA
mukpocxema D2. Kpowme Toro, B ycT-
POJCTBe MCHOMBL3YeTCA NPOrPaMMHUPY-
eMas JIOrM4ecKas MHTErpanbHasA CxeMa
D1 tuma XC9536-15VQ44C koMnanuu
Xilinx. Ha Hee Bo3/10)XeHBI GYHKUHH
B3aMMOJIeMcTBHA ¢ uHOM ISA M ynpaB-
nerne Mukpocxemoit UART D2. Mux-
pocxeMa D3 ocyiuecteifger npeobpa-
30BaHMe curHanoB MUKpocxemsl UART
TTJI ypoBHeii B CTaHAapTHbLIE YPOBHH
curHasios uHtepgeiica RS-232C. MimeH-
HO TaKOil CTaHMAPT WUCIIO/Bb3yeTCA Ui
BCEX BBIXOMHBIX H BXOIHBIX CHTHA/IOB
COM-nioptoB KOMIbIOTepa. CHrHAIBI
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HOBOTO Jono/nHuTeIbHOr0o COM-nopra
BBHIBefIeHHl Ha pasbeM (BWIKY X2 Tulla
DB-9M) H NO/HOCTBIO COOTBETCTBYIOT
CTaHIAPTHOMY Ha3Ha4€HHIO KOHTAKTOB.
Yepes coenunurens J1 ocyliecTiAeTca
MporpaMMHpOBaHie MHKpocxeMbl D1.

IIpuHIMIIMa/IbHAS cXeMa NPOLIMBKH
JJIsE IPOrpaMMHUPYEeMOM JIOTMYECKOM
MHKpocxeMbl D1 npuBeeHa Ha puc. 3.

Y3esn cocronT U3 et paTopa agpeca,
JIOTHKH YTIpaB/ieHUs u 6ydepHbIX hopMu-
posateriel IIIMHBI faHHBIX. [ermdpaTop
afipeca BBITIONMHEH Ha anmeMeHTax INV u
NANDS. Jloruka ympaeneHus cobpa-
Ha Ha s7memenTax OR2. Pomb GydepHbIx
copmupoBareieil BHITIONMHSAIOT 3/IeMEHThI
IBUF8 u OBUFT8. Bxogubie ¥ BHIXOIHbIE
CUTHIBI CBA3AHBI C KOHTAKTHBIMH IUIO-
mankamMu IPAD 1 OPAD MukpocxeMsl
yepes 6ydepHbie anemenTsl IBUF n OBUF
COOTBETCTBEHHO. JIByHAITpaB/IeHHbIE CHT-
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Haitsl SD0—SD7 u D0—D7 nopkiove-
HbI K KOHTAaKTHLIM Iwiomnfaakam IOPAD.
HyMepaliisa Bcex KOHTaKTHBIX IVIOLIATOK
TIpHBeIeHa Ha CxeMe B BHjle 0003HaYeHHI,
HAYMHAIOIIMXCA C JIATUHCKOH 6yKBBI P.
Curnan nipepbiBanus INT TpancHpyeTca
yepes anemeHT OBUDT Ha BriBog IRQ4.
Ecm notpebyercs, curuan INT MoxxHO
TpaHc/HpoBath Ha seiBopt IRQ3. [ yc-
TpaHeHUs BO3MOYXHBIX KOH(IMKTOB CHI-
Han IRQ4 npu sToM HeoGxommMo Byzer
6/T0KMpPOBATh TaK )K€, KAK 3TO CLe/IAHO C
currasioM IRQ3. Croco6 ¥ cpenicTea po-
rpaMMHpoBaHus MUKpocxeMbl XC9536-
15VQ44C noppo6HO OrmucaHsl B [1].

Kounencaropst CP1 u C1—C5 ¢unb-
TPYIOT HalpsDKeHHe IIHTaHUA 110 HU3KUM
M BBICOKMM YaCTOTaM COOTBETCTBEHHO.
Llenouxa anemenToB R1C6 obecrieunisaer
dwisTpanmio curHana cépoca. Konnen-
catopsl C7—C10 paboTaioT B yMHOXHU-
Tesle HAIIPsDKEeHUs], BCTPOEHHOM B MMK-
pocxemy D3.

JJIeMeHTHI ajianTepa yCTaHOB/IEHBI Ha
TeYaTHOH IVIaTe ¢ KpaeBBIM MHTepQeli-
cHBIM pazbeMoM X1. UepTex rieqaTHOM
TUIaTHL NPHMBEIeH Ha pHUC. 4 M 5 cooT-
BETCTBEHHO.

Ha puc. 6 1 7 npuBefieHbI H300paske-
HUSI 3THX K€ CTOPOH TeYaTHOM IUIaTHl C
PAacIo/IoXKeHHeM 3/IEMEHTOB M IITOPKH
ajanTepa, Ha KOTOPo# 3aKpelisercs
paspem COM-nopra.

Oxonuanue cnedyem

Oner Banbna,
. Muac¢c Yenabuuckoii o671

JUTEPATYPA:

1. O. Banvna. ITnama duasnocmuxu
POST. — Cxemomexnuxa, 2003, Ne 4,
c. 36.
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TaxomeTp B manorabapmtHom
MynbTUMeTpe

Taxomemp npeOHaA3HayeH Ona U3MepeHUs 4acmomsl 8pallieHUs 84108
MexaHU3MOo8 U MawuH 6eCKOHMAakmHbiM cnocobom npu NOMoWwU onmo-
3/1eKMPOHHO20 O0amuuKa, pabomaroujezo 8 UHPPAKpacHoM ouana3oHe.

KoHcmpykmusHo maxomemp cobpaH Ha omoesnibHoU he4amHou niame u

8CMpoeH 8HymMpb WUPOKO pacnpocmpaHeHHo20 mynemumempa DT838.

axoMeTp pa3paboTaH ¢ LIeJIbIO OlIe-
PaTHBHOTO M3ME€pEHHA YaCTOTHI
BpallleHHA Pa3/TYHBIX MeXaHH4Yec-
KHX y3/IOB B YCJIOBHSIX MacTepCKOH M0
PEMOHTY 3JleKTpOoHHCTpyMeHTa. ONHO
M3 OCHOBHBIX YC/IIOBMIi, KOTOpOe CTa-
BHJIOCH Tiepel pa3paboTYHKOM — 3TO
ynobctBo B paboTe, a Takxe MPOCTO-
Ta KOHCTPYKIIHH U HU3Kasl CTOMMOCTD

npubopa.

B kayecTBe 1aTYHKa HCTIO/L3YETCA O~
TOS/IEKTPOHHBIN OTpa>Kare/IbHbIHA JaTIUK
IU1a nedatHoro MoHTaxka LTH209-01.
JlaT4lK COCTOUT U3 M3/Ty4aIOIIIeTO CBETO-
IHONia M MPHEMHOTO (POTOTPaH3HCTOPA,
IIOMEIIeHHBIX B IUIaCTMacCOBBI KOpP-
nyc ¥ 3akpbrTbix MK-uistpom. Ecmn
BpAILAIOIIASACA MOBEPXHOCTD CBET/Iasd U
(wm) 6riecTsias, To B Ka4eCTBe OTpaKa-
TE/IbHOH METKH HCITO/Ib3YeTCs1 MOTOCKA
YepHOH NOJMBUHWIXJIOPHIHOM M30/1€H-
TH. EC/IM Bpamaromiascsa 1moBepxXHOCTh
TeMHas U (WIM) MaTOBas1, TO HCIIO/Ib3YeT-
€51 METKa, HAHOCHMas! GBICTPOCOXHYILIEH
6e10ii Kpackoil, B KauecTBe KOTOPOI
MOXXHO NPHMEHSATD IITPHX-KOPPEKTOP,
HCIIO/Ib3YeMHBIHl B [Ee/IOIPOHU3BOACTEE.
PaccrosiHue oT mepenHel KPOMKH JAT-

KebiB. 14 DD1

YMKa [0 BPAIAOIIEHCs MOBEPXHOCTH
MOXeT cOCTaB/ATh 1...2 cm. Tpuuiumn
HM3MepEHHUSA YaCTOTHI UMITY/IbCOB, CHUMa-
€MBIX € ONITO3/IeKTPOHHOIO NATYHMKA, OC-
HOBaH Ha U3MEPEHHH CPEIHEro 3HaYEHHA
HarnpshKeHHs, TTO/Ty9aeMoro Ha BHIXOJie
OIHOBHOpaTOpa NMpH TNEPHOTHYECKOM
€ro cpabaThIBaHHH € YaCTOTOH H3Mepsie-
MBIX HMITY/IbCOB. Y CpeniHeHHOe 3HaYeHHE
BBIXO[IHOTO HaNpshKeHUs (POpMHpPYeTCs
aKTHBHHIM (DHJIBTPOM HIDKHHX 4acTOT
Broporo nopsaka. C Beixofa (ibTpa
HIDKHHX YaCTOT HAaIpsDKeHHe, COOTBETC-
TBYIOLee H3MEPAEMOH 4acTOTe, MOMIAeT-
€Al Ha BXOJ MY/IbTHMETpPa, BKIIOYEHHO-
TO B P&KHME H3MEPEHHS TTOCTOSTHHOTO
HanpsDKkeHHA B nuanasoHe 0...200 MB.
T1ocKOIBKY MaKCHMAIBHOE YHCIIO, 0TO6-
paXaeMoe Ha JINCIUTee, paBHO 1999, pe-
1reHo 66U10 0TOOPAKATE U3MEPSIEMYIO
4acroty B oboporax 3a cekyHuay. Yro-
651 110Iy4HTH OOILEIPHHSITOE 3HAUCHHE
YJacTOTHI BpallieHHst B 060pOTax 3a MH-
HYTY, HeOOXO/TUMO 1TOKa3aHHsA JHCIITES
MY/IBTHMETpa yMHOXHUTH Ha 60. Bech
OManasoH U3MEepeHMs TaXOMETpa pas-
6MT Ha /(Ba IO[IHAIIA30Ha — HIDKHHIL
(120...12000 06/MmuH)

2...200 06/c

1 Bepxuuir 200...2000 o06/c
(12000...120000 06/Mum).

ITpuHIMIHATbHAA CXeMa TaXOMETpa
H300pakeHa Ha pHC. 1.

Onroanekrponnsit garyuk Ul yc-
TaHaB/IMBA€TCsi HEMOCPENCTBEHHO Ha
IIeYaTHYIO IUIaTy TaxoMerpa (MCION-
HeHHe 1), 1160 NOOK/IIOYaeTCs K IU1aTe
ITOCPENCTBOM Y€THIPEXITPOBOIHOIO Ka-
6erst u pasbema (Mcnonuenne 2). Tok
yepes CBeTOIHO]] OrpaHHYHBaeTcs Ga-
JIaCTHBIM pesucropoM R2 u cocraprser
npumepHo 20 MA. B ciyuae ncrosHeHus
1 Tok yepes CBeTONHON BK/IIOYAETCA IIPH
Ha)XaTHU M yIepXaHUH KHONKH SB1, B
HcnojyiHeHnH 2 KHonka SB1 oTcyTcrByer,
a BMeCTO Hee€ yCTaHaB/IMBaeTCs mepe-
MBIYKa.

OTpaXeHHBII OT MeTKH Ha Bay
BpAILAIOIerocs MEXaHHM3Ma CHTHA
BOCIIPHHUMAaETC (POTOTPAH3UCTOPOM
ONTHYECKOIO JaTyMKa M yCH/IMBAETCs
ONEpallMOHHEIM ycuIHTenemM DAL.2.
YcuneHHBIH CcHTHan 4depe3 (HIBTP
R4C4 wm R4C4C5, xoTopblit y6upaer
BBICOKOYAaCTOTHBIE IOMEXH, ITOIAeTCs Ha
Bxop Tpurrepa IlImurTa, cobpantoro Ha
onepaipoHHoM ycuaurene DALL Tlo-
por cpabarhiBaHUs TpHITepa 3a[a€TCs
pesucropamu R5, R6, a mono>xurenbHas
obpatHast cBs3b obecrednBaeTcs: pesHc-
TopoMm R7. C BpIXOZa TpHITEpa Criafbl
HMITY/IBCOB Yepes fupepeHIHpPYIOLYIO
nenodky C7R10 samyckaroT 011H08H6pa-
TOp, COOpaHHbIT Ha MHKpocxeMe DA2,
JUHTeIBHOCTE UMITY/IECOB OTHOBHOpa-
TOpa 3a/1aeTCsi BHICOKOCTaOHIbHBIM KOH-
nencatopoM C8 H BEICOKOTOYHBIM pe3HC-
topom R11 (+1,0 %) 1 paBHa 1,1C8R11 =

=3,3 MC, €CIM NepeKIoYareib
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X1 BBIXOZla OIHOBHOpaTopa HOp-

MHpOBaHHbI€ IO NJIMTE/IbPHOC-
Touka

Boon TH HMITy/IbChI HQCTyHaIOT Ha

Obuwii | BXOJI IBYXKacKagHOro (puibTpa

+3B

HH3KO# 4YaCTOTHI, COOpaHHOrO

-68

DD1.1

Touka

R25
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Ha ONCPallHOHHBIX YCHIUTEIAX

of~fofu]s]w]o]<[4

oD DA3.1, DA3.2. Yacrora cpesa

¢unbTpa pasra 0,7 I'y, Bpemsa
YCTaHOBJIEHVS CUTHAJIa Ha BBIXO-
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ne okoso 1 ¢. C Beixopa GWIbTpa rocro-
SIHHOE HaIPsDKEHHE, TPOTIOPLMOHATBHOE
yacrore BpawieHus F, mpoinsa perynn-
PYeMBIH [le/TMTenb HanpskeHusa R24,
RP1, R26 mopaercs depe3 pasbeM X1
Ha BXOJ My/JbTHMETPa, BK/IIOYEHHOTO
Ha H3MEPEHHE NTOCTOSTHHOTO HalpsiKe-
HHuA B nuana3sone 200 mB. IMoactpo-
€YyHBIM pe3ucTopoM RP2 HampsbxeHHe
CMeIlleHHs ONEPAllHOHHOTO yCH/IHTENSA
yCTaHaB/IMBaeTCsl TAKHM 06pasoM, 4To-
661 nokasaHusA AUcIUIes GBUIM paBHBI
HY/IIO TIPH OTCYTCTBHHM HMIIY/IbCOB Ha
BXOJI€ ONTO3/IEKTPOHHOTO AatyHka. Ha-
npsbxeHHe Ha pesucTop RP2 nopaercs ¢
TpaHsucTopa VT1, xoTopslit paboraer
KaK CTabWIHTPOH Ha 6 B npH MaJbIx To-
Kax crabumsanu. Iepexmoyarenb SA1
M MHKpOCXeMa aHa/oToBBIX Kmodei DD1
CITyKaT 1A TIepeK/TI0YeHHs IHana3oHoB
H3MepeHHsa TaxoMeTpa. MukpocxeMa
DD1 cocToHT U3 4eTbIpeX He3aBHCHMBIX
K/IIo4Yel, KOTOpble HaXO#ATCSA B paso-
MKHYTOM COCTOSIHHH, KOTJa Ha BXOJax
ynpasienusa wiodeii C MPHCYTCTBYeT
jior. 0. ITpu 710T. 1 Ha 3THX BXOJIaX, K/IXO-
Y HAXOAATCA B 3aMKHYTOM COCTOSTHHH
(comnpoTHB/IEHHE MEXITY BXOIOM H BBIXO-
noM He 6oree 50 OM), ITO COOTBETCTBYET
IHarasoHy usMepenus 2. ..200 o6/c. Ana-
JIOTOBBI€ KJIFOYH BHITIONHAIOT CIIEAYIOIHE
byHkupm:

o ko4 DD1.1 saMBIKaeT 11€1b BKIIO-
YeHHMsl JIELIMMaTbHOH TOYKH Ha JIHC-
Iiee My/IbTHMeTpa;

e wnoun Ha DD1.2, DD1.3 nopxmo-
qaioT KoHaeHcaTopsl C11, C12 B HY
¢wIbTp Ha OTIepalHOHHOM YCHIHTE-
sie DA2.1 nna 6onee mry6okoro mo-
IaBJIeHHA TIepeMeHHON COCTaBJIAIO-
LM CHIHa/Ia C LE/IbI0 PacIupeHHs
IHalasoHa M3MEpEeHHS B CTOPOHY
MaJIBIX 9acTOT BpallIEHHs, IPH 3TOM
BpeMsl yCTaHOBJIEHHS CHTHajla Ha
BBIXOJI€ yBe/IHYMBaeTcs 10 1,5 ¢;

e o4 Ha DD2.4 noaxmovaer napain-
JieNIbHO KoHAeHcatopy C4 KoHJIeH-
carop Cb, yBenmuuBas MOCTOAHHYIO
BPeMEHH (PHIBTPa, yCTPaHAIOILETO
TIOMEXH.

Hmnynbcel, cooTBeTCTBYIONHE METKE
Ha Ba/ly BPALLAIOIIErocsi MEXaHWsMa U
chopMHpOBaHHBIE Ha BBIXOJle TPHITEP
IMuTTa, Yepes pesuctopsl R8, R19 u
paspeM X1 BHIBOOATCS Ha KIeMMY «V,
Q, mA» MyITbTHMeTpa M MOTYT OBITH
HCIIO/Ib30BaHbI IIpH paboTe C OCLWLIOT-
pacpoM. CHMMeETpHYHBIH CTabHIHTPOH
VD4 npenHasHa4yeH [/Is1 3allIUTHI yCT-
POJCTBa OT MOBHILIICHHOTO HATIPSDKEHUSA
B CJlyYae OLIMOG0YHOTO MOJK/IIOYEHHS
LIYTIOB MY/IbTUMETPA, BKIKOYEHHOTO B
peXHMe TaXoMeTpa, K MCTOYHHKY MO-
BBIIIIEHHOTO HATPSI>KEHHSI.

HanpsokeHus nuTaHusa cxeMsl +3 B
(ctabunusupoeaHoe) u -4...6,5 B
MOCTYNAIOT M3 IUIaTHl MY/IbTHMETpa
uepe3 pasbeM X1. Tok, noTpebiseMsrit
YCTPOMCTBOM, He MpeBHIIaeT 1 MA B
pexuMe oXuiaHHuA. B pexxnMme n3Mepe-
HHS, KOTZIa TOPUT CBETOJHOJ, ONTO3/IEK-
TPOHHOTO JIaTYMKa, TOK TOTpeOieHHs
yBEIMYHBaeTCs Ao 25 MA.

IleyaTtHasn m1ata pasmepoM 50X94 MM
M TOJILIMHOM 1 MM NoKasaHa Ha pHcC. 2.

PesucTope! u koHIeHcaTopsr — 1206
IUIA TIOBEPXHOCTHOTO MOHTAXa, HO IPH
HM3ME€HEHMH PUCYHKa Ne4aTHOH IJIaThl
MO>KHO HMCTIO/Tb30BaTh OOBIYHBIE €Ta-
au. OmHako Hallo UMETh BBHAY, 4YTO
MaKCHMa/IbHasA BbICOTa HaBECHBIX 371€-
MEHTOB He JIOJDKHA MPEBHILIATh 8 MM, a
B HEKOTOPBIX 06/1aCTAX T/IaTHl — 3 MM.
Pesucropsl Moryr 6bITh THI2Z MJIT ¢
momyckoM 5 % m MomHoctbio 0,125
Bt 3a uckm0ueHHeM pesucTopa R19,
KOTOPBIH JIO/KEH OBITH MOIIHOCTBIO
He MeHee 0,25 Br. Pesuctoper R9 u R11
OO/DKHEI OBITH C JOIYCKOM HE XYyXe
1 %. Konnencaropsl Moryt 661Th KM-
5, KM-6, BpeMA3analonnii KoHJ€eHCa-
top C8 ¢ TKE He xyxe M750, okcua-
Hb1i KoHgeHcatop C10 — HMIOPTHBIH

Puc. 2

anasior K50-35. CoBoeHHBI onepaliy-
oHHBIA ycwinTens THna TLO62CN ¢
ManbsIM TOKoM norpebnenus (0,2 MA
Ha YCWJINTEIb) H MaJbIMH BXOJHBIMH
tokamu (menee 0,2 HA). Mukpocxe-
My ICM7555CN Mo>XHO 3aM€HHMTh Ha
LMC555CN, muxpocxemy CD4066BN —
Ha K561KT3. Kuonika SB1 — TS-A4PV-
130 6e3 pHkcanuy, nepexToyaTens qua-
nasoHoB SAl — JIBMXXKOBOroO THIA JUIA
nevyatHOro MoHtaxa. Pazpem X1 — yr-
JioBasi BWIKa JiA nedaTd tvra PLS-8R,
OTBeTHas 4yacTb — rHe3mo X1.A Tuma
PBS-8. ITopcrpoeunsie pesucropsl RP1,
RP2 tuna CA6V.

IMepen pacnaiikoit pasbema X1 mwiary
My/IbTHMETpa Heo6X0IuMOo BopaboTath
CIIenyIOmMM 06pasoM:

® CHATPH 3aJHIOI0 KPHILIKY MY/IBTH-

MeTpa, BBIHYTb NPEROXPAaHHTEIb H
6arapero MUTaHKsi, OTKPYTHTb TpH

KPETeXHBIX BHHTAa H OCTOPOXXHO
BBIHYTE TUIATy U3 KOPITYCa;

® KOPIIyC My/IbTHMETPa, He IepeBo-
pavyHMBas OTKJIAALIBAIOT B CTOPOHY,
YTOOBl He BHINAIH TUCIVIEN M JBa
CTa/lbHBIX [IapHKa, KOTOPhle (PHK-
CHPYIOT TNepeKTIoUaTeNb IIpele/ioB;

® M3 TUIaTBl MY/IBbTHMETPa BHINASATH
Tpu pesucropa (10 Om, 220 xOm,
220 kOM), ycTaHOB/ICHHBIE PALOM
€ TIaHeJIbKOM IUISA MPOBEPKH TpaH-
3HCTOPOB;
® IIPOCBEp/NTD B2 OTBEPCTHA JHa-
MeTpoM 0,6 MM: a — BOJIH3H Tle-
YaTHOM JTaMenH T1o3uiuu 13/1 ne-
PpeKToYaTesiA npefesioB HU3MepeHHA
My/IbTHMETpPa U oTBepcTHe b BO/M3H
TIeyaTHOM JITaMe/TH TTO3HIHH 13/9.
YcrnosHoe o603Hauenne 13/1 osnaya-
€T clefiyioliee: epBoe YHCIO — HO-
Mep TO3HIIUH NEPEKTIoYaTe/Ns Npeie/ioB
H3MEpPEHHH, HYMepaluHMs HauyMHaeTcs ¢
nosunuu 200 mV u oruer Bemercs Mo
yacoBo¥ cTpenke. ITosuuus Homep 13
COOTBETCTBYET IOJIOXKEHHIO NEPEKTIoYa-
TenA mpenenoB hy, — pexxum usmepe-
HHA NapaMeTPOB TPaH3HCTOPOB; BTOPOE
4qucao (mocne 4eprel) — HOMep KOH-
LIEHTPHYECKOH JOPOKKH TepeK/Ioda-
TEJIS MIPENENIOB U3MEPEHHH, HyMepalus
Ha4YHHaETCs C OKPY>XHOCTH MaKCHMaJTb-
Horo fuaMmerpa. lanee Heo6xomHuMoO yc-
TAHOBHTPH [IB€ INEPEMBIYKH MPOBOIOM
IT2/IIIO mguamerpom 0,1 Mm:
® IepeMBIYKa a — JIaMe/Ib MO3HIHH
13/1 u b/NPN nanensku mis npo-
BEPKH TPaH3HCTOPOB;

® repeMbluKka b — namens mosHIMH
13/9 u b/PNP naHenbku s mpo-
BEPKH TPaH3HCTOPOB;

Pacnaste rHesgo X1 npoBogaMu B
OTBEPCTHA paHee BHINAsHHBIX pe3UC-
TOPOB B COOTBETCTBHH C pHC. 3 (BHI cO
CTOPOHBI YCTaHOBKH GaTaped nmHTaHHA
MysnpTHMeTpa). [HHa IpoBomoB 6 cM.

ITocne pacmaiiky THIAaTEeIbHO MpO-
MBITh T€YaTHYIO IUIaTy MyJIbTHMETpa
TaMIIOHOM, CMOY€HHBIM CIIUPTOM.

B kopnyce MynIbTHMeETpa JI€NalOTCA
nponwisl Uisi KHomkH SB1, mepexmo-
yatensa SAl M onTo3/1eKTpOHHOTO Hat-
ynka Bl. Bua packperroro MmynbtumeTpa
C yCTaHOB/IEHHOM MeYaTHOM IUIaTOMH 1o~
KasaH Ha puc. 4.

B nevaTHO# naTe HMEOTCA OBa OT-
BEPCTHSA THAMETPOM 7,5 MM, B KOTOpHIE
BCTaBJIAIOTCA IITBHIPH 3aJHEH KPBIIIKH
MY/IBTHMETpa, YTO 06eCrIeYnBacT (hHK-
cauMIo nedaTHoH Iarkl. B ciydae BHI-
HOCHOTO OITO37IEKTPOHHOIO HaTYHKa
(ucrionHenue 2) BMecto gat4rka Ul Ha
TIEYaTHYIO IUIATY yCTaHaB/IMBAaIOT KOM-
MEBIOTEpHBII pasbeM THna USB A-G, a
caM ONTO3/IEKTPOHHBIN JaT4MK Bl mop-
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KJII0Yal0T K MY/IBTHMETPY € TTOMOIIBIO
YeTHIPEXIIPOBOTHOIO Kabess .

IleyaTHyl0 MIaTy My/IbTHMETpa MOC-
nie TopabOTKH YCTAHABIMBAIOT Ha CBOE
MECTO H 3aKpeIUIAIT TpeMs BHHTaMH,
yCTaHaB/IMBAIOT Ha MECTO MPEJOXpaHu-
Teab U 6atapetro nHTaHuA. [lposepsior
paboTy My/bTHMeTpa Ha BCEX Ipefienax
HM3MEpPEHHA 3a HMCKIIOYeHHEM IOJIoXKe-
Hus hp. HacTpoiiky riaTer Taxomerpa
crefiyeT NPOBOAMTD B CIIEMYIOIIEN ITOC-
JIeOBaTENBHOCTH:

@ TIpH BHEIITHEM OCMOTPe YOeIHUThCA B
NMpaBUJIBHOCTH MOHTa@XXa U KayecTBe
TNalK{ Ha rne4aTHOM TUIatTe;

® NOAKIYNTh BIWIKY X1 meuatHoit
matel K THe3ly X1 MynbTHMeTpa.
YcraHOBUTD NEPEKIIOYATEND MYJIb-
THMeTpa B nojioxenue hy, (06/c);

® IPOBEPHTH HAaJIMYMe HaIpsKe-
HHS MHUTaHHA Ha IUIaTe TaXoMeTpa
+U=3,0B,-U =-6...6,5 B;

® YCTaHOBUTD JIBH)KKOBBIH I1EPEKITIO-
yare/Ib JUara3oHa HaMepenus SAl
B BEpXHEE IOJIOXKEHHE, KOTOpOe
COOTBETCTBYET JUAIa30Hy YacTOTHI
Bparienusn 2...200 06/c, ¥ TpoKoHT-
pO/MpoBaTh Ha JHUCIUICE NOsABIECHHE
IeUMaIbHOM TOYKH, OT/IE/IAIOMIECH
MJIAJILUMMA paspsaf;

® [POBEPUTH HAIIPSHKEHHE HA KOJUIEK-
Tope VT1, koTopoe I0/DKHO OBITH —
3...4 B. IloncTpoedHBIM PE3HCTOPOM
RP2 ycTaHOBHTD NOKa3aHUs JUCIUIEA
My/JbTHMETPa, paBHBIMH (;

e Ha Bxo MHKpocxeMbl DAL.2 (BbI-
Boz 6) yepes pesucrop 10 xOM mo-
JIaTh CHTHAI C FeHepaTopa HMITY/Tb-
coB Yacroto¥t 100 I'y 1 aMmmTyoi
3...10 B;

® IPOKOHTPOJINPOBaTh IIMTENLHOCTD
3TaJIOHHBIX MMIY/JILCOB Ha BHIXO-
ne opunoBubparopa DA2, xoropsle
JO/DKHBl COCTaBJIATh HO JUIHTE/b-
HocTH 3,3 + 0,3 Mc, a Mo aMIIUTY-
e — 2,910,1 B;

® IOACTPOe4HEIM pesticropoM RP1 yc-
TaHOBHTb IOKa3aHUsA JUCIUIES IIPH-
60pa, pasusiMu 100,010,1 06/c;
® yCTaHOBHMTB IE€PEK/IIOYATeNb JIHA-
NMa3s0HOB HM3MEPEHHs B HIDKHee
TMIOJIOXKEHHE, NPOKOHTPOTHPOBATD
roracaHue AeLMManbHOM TOYKH Ha
3KpaHe JMCIvIes: H MHIUKalMIO 3Ha-
yenus 100+1 o6/c;
® IPOKOHTPOJIHPOBAaTh HaJIHYHeE
HMMITY/ILCOB pasMaxoM oT +2 B yo
-5 B Ha wieMMe MynbTHMeTpa «V,
Q, MA»;
® OTKIIOYHTH F€HepaTop UMITY/IECOB OT
IUTaThl TAXOMETpa H IPOBEPUTH pabo-
Ty TaXOMETpa B pea/IbHBIX YCIOBHAX.
J14 3TOTO Ha BaJL, YacToTa 060pOTOB
KOTOPOTO JIO/DKHA OLITH M3MEpeHa,
HaHECTH OTPaXaTeIbHYIO METKY, KaK
6BUIO OITCaHO B Havante cTatby. [Tpu-
BECTH BO BpallleHHe H3MepAEMBIH
MEXaHH3M, HKHMas U yIepXuBas
kHOnKy SB1, npu6ausuTh JaTymuk
TaXOMeTpa K Bpall[aioILeica noBep-
XHOCTH Ha paccTosiHMe 1...2 ¢M 1o
TIOSIBJIEHHs1 HA AUCIUIEE YCTOIMYHBOTO
TOKA3aHHUA YacTOTHI BpallieHHs,;
® U3MEpPHTD NOTPeO/IAEMBIN TOK OT
6aTapeH MUTaHHA, KOTOPBIH TO/DKEH
6BITL IPH Pa3sOMKHYTOH KHOIIKE
SB1 He 6onee 2,8 MA (notpebisie-
MBIH TOK npu6opa 6es maTel Ta-
xoMerpa coctapiser 1,9 MA). Mak-
CHMaJIBHBIH MOTPe6/IsieMBIi TOK B
IPH 3aMKHYTOM KHONKH SB1 — He
6oitee 25 MA;
® 3aKpHITh 3a[HIOK KPBIIIKY IpH-
6opa M NMpPOBEPHUTP MPaBHIBHOCTD
MoKa3aHU#H My/JBbTHMETPa Ha BCEX
Ipefesax U3MepeHH.
HenuHeltHOCTh U3MepeHHs YacTOTH
6bU1a MpoBEPeHa ITyTeM ITOJJayH Ha BXOJ
TaXOMETPa MMITY/IECOB C MPOTrpaMMH-
pyeMoro reHepatopa I'6-31 u cocra-
BWIa BO BCEM IMalasoHe H3MEpEHUs
2,0...2000 I'1y He 60itee +1,2 %.

d_'-l"!’. - .
v &
S . ;
"':; b H
ri e .
‘ » oA
.. L
- -
— ¥
el g e
/ - B S
- : oy =
'\ [
B -
s
T N
gy W b .
-2 AT, )
.

B saxmoueHue Hajmo OTMETHTDH, YTO
pasMep 30HBI, B KOTOPOH NPOHCXOTHUT
HU3MepeHHe, cocrasider 0,5...2 cm. Hpn
BBIXOZIe U3 3TOM 30HHI KaK B CTOPOHY
yha/leHHs OT Bpalllaiolllefics MOBepX-
HOCTH, TaK H B CTOPOHY HpHOIIDKEHNS,
H3MEpEHHE MpEPHIBAaeTCsA M OHCIUIEH
npubopa obHynsercs. s HamexxHOI
paboTel TaxoMeTpa Heo6XOIUMO, YTOOBI
MOBEPXHOCTh BPAIHAIOIIETOCS MEXaHU3-
Ma 6pUTa OTHOPONHOM, T. €. YTOOBI Ha
BpallaIoleMcs Baly B 06JIaCTH H3Me-
PEHHS OTCYTCTBOBAIH OTBEPCTHSL, peb-
pa WIH BBICTYTIEL. B mpoTuBHOM Cityvae,
KOTZIa 3TH YCJIOBHS HE BBINIOJIHAIOTCS H
pe3y/IbTaThl U3MepPEHHUs HeCTabH/IbLHHI,
PEKOMEHNIYyeTCsA Ball B 06/1aCTH H3Me-
peHHs1 06MOTaTh OIHHUM C/IOEM YEePHOI
MO/IMBUHMIX/IOPHIHOM H30JIEHTHI H 110-
BEPX Hee HAHECTH METKY B BHAE 6enoil
IOJIOCHT OBICTPOCOXHYIIEH KPacKOM.

Anexcannp berues,
Bsuecnas Tuxonos,

. Bormkckuit
Bosnrorpanckoii 061

NUTEPATYPA:

1. IIx. Yumcon. 500 npaxmuyeckux
cxem va UC. — Mup, 1992, c. 225, 226.

2. Y. Tumye, K. Llenx. Ilonynpoeoo-
Hukoeas cxemomexuuka. — Mup, 1982,
c. 204.

3. II. A. Caoduenxos. Coepementie
yupposvie mynvmumempor. — Conou-P,
2001, c. 86, 87.



dotToBbiKNIOYaTENDb
ANA MyAbTUMETpa

Ycmpolicmeo npedHazHayeHo 0519 asmomamu4ecko20 OmMK/IoYeHUA
NUMAHUA Yugpoeso20 Mysbmumempa ¢ UHOUKAMOPOM HA XXUOKUX Kpuc-
mannax. Bomnu4ue om onucaHHbIX paHee 8 mexHu4eckol umepamype
npednazaemoe ycmpoticmeo npedcmasnaem coboli pomoyyscmeumens-
Helli 8bIK/TIOYAMeNlb NUMAHUSA, a He pesle speMeHU, 3a4acmyio 8blK/TIO4al0-
wee npubop 8 camblli HenoOXoOALWUL MOMEHM.

BTOMAaTHYeCKOE OTKJIIUEHHE

HalpsDKEHHA THTaHUA TIPOMC-

XOHOHMT B CjIydYae, eCid npubop
OK&)XETCA B TEMHOTe, HallpuMep, Ioc-
Jie 3aBepIlIeHHs paboTsl 6yzeT ybpaH B
AILMK, YeMOJIaH palHOPEMOHTHHKA HIH
B TIOMeIeHNH OyneT BBIK/IIOUYEH CBET.
[lpyHIMnManbHaA CXeMa yCTPOMCTBa
NPUBOJMTCA Ha pHC. 1.

Yto6bl Ha MyTETHMETP 6bIO TIOIaHO
HanpsDKeHHe MTHTaHKs, Hajlo KPaTKoBpe-
MeHHO KocHyThcs1 ceHcopos El, E2. Tlo-
nesoit TpansHucTop VT4 otkpoercs. Ecm
B 9TO BpeMsl OCBelleH (hOTOTPAHIHCTOP
VT1, to otkpoercsa Tpansuctop VI2, a
BMecTe ¢ HUM M Tpansucrop VI3. I[Nocne
pasMBIKaHMsA KOHTaKTOB CEeHCOPOB TpaH-
sucrop VT4 3aKkprIBaeTcs, HO TPaH3HCTO-
pet VI2 u VT3 npu ocelienHoM oTO-
Tpansucrope VT1 ocTaroTcsi OTKPBITHIMU
Y Harpyska He obecrounBaercs. Ecmm 60-
nee yeM Ha 1 ¢ mpepBath 3acBeTky VT1,
TO0 TpaH3HcTopsl VT1, VT2 3akporoTcs,
koupencarop Cl paspsaauTcs, TIoCIe Yero
3akpoeTc VI3 UM mofaya Hanmps>keHHs
IUTaHUsE HA HATPY3KY npekpaTurca. Ecmi
niocsie atoro ¢ororpansucrop VIl BHOBB
6ymeT ocBeliieH, TO MOBTOPHOTO BKJIIO-
YeHHs MMHTaHUA MYIBTHMETpa He Tpo-
H30MJIeT, Tak KaK TpaHsHcTopbl VI3 u
VT4 6ynyT 3aKpbITH H (POTOTPaH3HCTOP
VT1 okaxercs obecroueHHBIM. YyBCcTBH-
TE/ILHOCTb CEHCOPHOTO Y3/1a 3aBHCHT OT
COIPOTHBIIEHHA pesncTopa R5.

Bunonsapustit Tpansuctop VI'5 pabo-
TaeT KaK MMKPOMOILHBIH CTa6INTPOH
C HampsDKeHHeM crabuiusanyy 6...10 B
u zamuinaet VT4 ot npobos. Pesucro-
pHt R3, R4 nipenHasHaveHb! U1 3aILHUTHL
4eloBeKa OT MOPaXKeHHA 3/IeKTpHUec-
KHM TOKOM, €C/IH B MOMEHT IPHKOC-
HOBEHHsl K CceHcopaM npubop Oymer
TaTbBaHHYECKH CBfi3aH ¢ ceThio. Ecm
npeArnosaraeTcsl BKIKOYaTh NpHOOp
NOC/Ie MOAKTIOYEHHA H3MEPHTETbHBIX
1y 1oB Ipu6opa K HCTOYHHKY BLICOKOTO
HAMPSDKEHHS, TO y3€/I Ha TpaH3HCTOpax
VT4, VT5 xenaTeIbHO UCKIIOYHTD, 3a-
MEHHB €ro MHHHATIOPHOH KHOTIKOH CO
CBOGOIHO PA30OMKHYTEHIMU KOHTaKTaMH.
ITpu Takoit 3aMeHe aneMenTh V14, VT5,
C3, R3—R5 cTaHOBATCSA HEHY>XHBIMHU.

Ecnm >xe BB IpenioureTe No/Ib30BaATh-
Csl U1l BKJIIOYEHHS] MIHUTaHUS MY/IbTH-
MeTpa He KHOIKOH, a CEHCOpaMH, TO
MPHUKOCHOBEHHE K HHM B TO BpeMs,
KOT[i@a MyTbTHMETp Ta/IbBAHHYECKH CBS-
3aH C CEThIO, HEOOXOIMMO HCKIIOUHTD
WIH 3amMTHT Uend GopMHpOBaHMsI
ONOPHBIX HAaNPSKEHHH MyIbTHMETpa
JOTIONTHHUTENHLHO YCTaHOB/IEHHBIMH THO-
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Ha 1...2 C IPUKPBITH JIMH3Y (POTOTPaH3HC-
TOpa WIH, HATIPUMeP, € TOMOLLbIO MHUHH-
ATIOPHOM KHOIIKH, KOHTAKThI KOTOpOIi 6y-
IyT 3aMBIKaTh BHIBOJIBI 3aTBOPa M HCTOKA
VT3. Ecnu iopa6arbiBaeMbiit My/IbTUMETP
y2Ke MMeeT KHOIIKY JUISt yIIpaB/IeHHA J/IeK-
TPOHHEIM TPHUITEPHBIM BBIKITIOYATEIEM
MUTaHUs, HallpHMep, KaK 3TO CHEIaHO
B My/nbTHMeTpe MY-67, To B ero cxeme
HUYEro U3MEHATh He HaJlo, XKEIATe/IbHO
JIMIIb yBEIWYHUTE o 40...60 MuH BHI-
Iep>KKY BCTPOEHHOTO pefie BpeMeHH. Ecm
ULt YIIPAaB/IeHUs [IMTaHHEM MY/IbTHMETP
HMeeT OGBIYHYIO KHOIIKY ¢ (HKCaIHeit
TOJIOKEHHS, HAallpHMep, B MY/IbTHMETPe
MB890C+, To 1enH MMTAHUA >KeTaTeTbHO
BBINO/IHUTE TaK, YTOOBI € €€ TOMOILLBIO
OTK/IIOYaTh NHTaHHE KaK My/IbTHMETPA,
Tak U ysna ¢oropere. Ecmu B mpubope
peam3oBaHa BO3MOXKHOCTh TOA3apAIKH
6arapen nuranus |1}, To mopcoenuHeHue

[c2
0,47 Mk R3

VT2 r Py

Harpy3ka
+

i

3

VT3
KNs50165

VT4
KnNso16

30 MM

]
Wa

LN
[

Puc. 1

OaMH ¥/WIH CTabWINTPOHAMH, YTO IS
HEIOPOTHX My/IBTHMETPOB cepuit M830,
M832, M890, nocTpoeHHBIX Ha MHKPO-
cxeme ICL7106 (1 ee MHOTOUYMCIEHHBIX
KJIOHaX), OTHOCHTEILHO JIETKO pean-
30BaTh. JI/11 My/IbTHMETPOB, B KOTOPBIX
MHHYC 6aTapeH IHTaHHUA 3JIEKTPHYECKH
OIHOBPEMEHHO fB/IAETCA U KOHTAKTOM
COM wu 0611M pOBOXOM, JOIIOTHH-
Te/JbHBIE MEPHl 3all{UThl MPHHHUMATb
He Tpebyercs (HanpuMep, MyIbTHMETP
MY68 ¢ aBTOoMaTHUYeCKHM IepeKITIode-
HHEM IHANIa30HOB U3MEPEHMIT).
Co6CTBEHHBI TOK, TOTpebIsieMbli
3THM Y37I0M BO BKJIIOYEHHOM COCTOSTHUH,
3aBHCHT OT CONPOTHBJIEHHA peskcTopa R1
U CTETIEHH OCBELLEHHOCTH (POTOTPAH3HC-
TOpa M B JaHHOM CJIydae 6yleT OKOJIOo
250 MKA. YBe/M4eHHE CONPOTHB/IEHHSA
3TOTO PE3UCTOPA YBE/IMUMBAET U YYBCTBH-
TeBHOCTD (POTORATIMKE, YTO HE BCErna
JKefaTenbHo. [ IpreMieMbIii KoMIpoMHce
MO>XHO HalTH, eC/IH (pOTOTpaH3HCTOP
3aMEHHTh MHHHATIOpPHBIM (PoTomHOnOM
un ¢poTopesuctopom. Ilocie aBTOBEI-
K/IIOYEHUA ITUTaHUA HArpy3KH YCTPOMCTBO
IOMOJIHUTE/IBHBIN TOK OT 6aTapeH MHTa-
HHs He nioTpebnset. [IpHHynHTENbHO OT-
KTIOYHTH MUTAHHE HATPY3KH MOXXHO, €C/TH

Puc. 2

¢oTOBBIK/IOUATENST HY)XHO BBITIOTHUTD
TaK, YTOOBI e¢ COXPAHUT.
Qororpansucrop L32P3C mponsposc-
tBa ¢pupmsl Kingbright, BrINo/IHeHHBIIH
B TPEXMWUIMMETPOBOM KOPITyCe, MOXK-
HO 3aMEHHTh Ha aHajoruyHeii L32P3
Wwin nATHUMWUIHMeTpoBHIit L56P3C,
L56P3. ITopoitner 1 poTomHoxn H3 cepHii
O-263, I1-265. Tpansucrop KI1301b
MOXXHO 3aMEHHTh Ha JI060# U3 cepHii
KI1301, 211301 win KI1304A, 2IT304A.
Bmecro KIT501B mnopmoiimyt mobble
us cepuit KII501, ZVN2120, ZN2120,
K1014KT1. KongencaTops! kepaMHyec-
xue — K10-17, K10-7.
IlevaTHas IUTaTa yCTpOICTBa MOKa3a-
Ha Ha puc. 2.
Amnppeii byros,
¢. Kyp6a Spocnasckoit 061

TIUTEPATYPA:

1. A. Bymoe. Ilpeobpasosamenv Ha-
npsiiceHust 0Nt NUMAHUA MyTbmuMen-
pa. — Cxemomexnuxka, 2002, Ne 5, c. 5.

2. 1. Caduenxos. Coepementvie yugp-
posvie mynvmumempot, — M.: Conon-P,
2001.
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MHorokaHanbH

bl TaNMmep

Ha MUKPOKOHTpoOnnepe

PIC16F873

He3asucumoe ynpasneHue HecKONbKUMU Ha2py3KaMu Npu MUHUMGA/TbHbIX
annapamblx 3ampamax ece20a A6/IAN0CL aKMyasbHbIM. [JaHHas paspa-
6omka npedcmasnsem coboul npubop, omkodarowuli Hazpy3sky Yepes
3adaHHoe 8pems U UMetouuli HECKO/TbKO He3a8UCUMbIX KAHANI08 € 803-
MOXHOCMbIO 0OHOBPEMEHHO20 8K/IIOYEHUA. Ycmpolicmeo 6ydem nonesHo
MHO2UM KaK 8 6bimy, mak u 0718 asmomamu3sayuu npou3eoocmea.

a pHC. 1 OpeacTaB/ieHa IPUHIIN-

MHaTbHAs CXEMa JByXKaHabHOTO

TaliMepa. TaitMep BBINO/IHEH Ha
mukpokonTtposuiepe PIC16F873 ¢bupmer
Microchip, koTopslit HMeeT JOCTaTo4-
HOE 4HC/I0 NOPTOB [UIA MONKIIOUEHHSA
K/IaBHaTypH M YIPpPaB/JI€HHs MHOTHMMH
HarpyskaMu. K nopty A mopxmoyeHa
KHoOIOYHasA MaTpHua 3X3, B KoTopo#
TIpH IByXKaHa/IbHOM BapHaHTE UCIIO/b-
30BaHO TONBKO ceMb KHomok. O6Hye-
HHeE TaliMepoB 060HX KaHaJIOB IIPOM3-
BOIUTCA TIOCPeICTBOM cOpoca MHKPO-
KOHTpOJUIEpa KHOTIKOH «Reset».

[Topr B ympaBnfer ogHOCTPOYHBIM
mectHaguatupaspagHeM JKK-unnn-
karopoMm HG1 (AC-161), koropsrit
oTobpaXkaeT Ba He3aBUCHMBIX YHCIIa
IO LIECTh CHMBOJIOB KaXK0€, pasfie/ieH-
HBIX 7ByMs npobenamu. IIporpaMma

+5B

JUIs1I JAHHOTO YCTPOMCTBa HamlHcaHa C
CEKYHTHOM OHCKpPEeTH3allHel, HO INpH
HeOOXONMMOCTH €e MOXHO CHe/IaTh
MHMHYTHOH M Ja)Xe 4acoBoi. Makcu-
MaZbHOE BpeMs OTCYeTa COCTaBjiAeT
999999 ¢ = 16667 muH = 278 yac =
11,6 cyrok. INopt C ynpaBnser Ha-
TPY3KaMH H 3/IeMEHTaMH HHAMKAlUH,
TIpHdeM NPHOPHUTETHHI KaHal CHab6-
JKEH IOTIOJHHUTE/NIbHON NMPEPBIBHCTON
CBETOBOM M 3BYKOBOM CHTrHaJIM3allHeH
06 oxkoHuyaHMM BpeMeHH otcuera. K
BoiBofiaM 11 1 12 nopta C nopkmoueH
pesonarop ZQ2 Ha 32768 I'n. Cpoboa-
Hble BeIBoAH! 17 1 18 mopra RC MoxHO
HCIIONIb30BATh M MOJ IpyrHe QyHKIMH,
HallpUMep, CEKYH/IHYIO 3BYKOBYIO CHT-
HaIu3alMio paboTHl Tafimepa. B kavec-
tBe ZQ1 MOXHO HCIIO/NIb30BaTh JIIOGOM
pe3oHarop Ha 4...10 MI'u.
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I T Oos2 Re6 L a2 A
C333 1 =
58 i +—]oso RCS5
C433 ZQ2i 12
Bal] ¢} by T5os RC4

R1010k

CuioBasi 4acTh BBIINOJIHEHa Ha OITO-
cumucropax ¢upMer Sharp S201S05V ¢
HanpspkeHHeM KoMmyTanyu 600 B u To-
KoM 3 A. Be3 uaMmeHeHMs NedaTHOM IUIaTh
MOXXHO HCHO/IB30BaTh ONTOCHMHCTOPHI
$202 wm S216 Ha Toxu 8 u 16 A coor-
BETCTBEHHO, HO B 3TOM C/Iy4ae UX Heob-
XOIMMO YCTaHOBUTDH Ha PalHaTOPHl pas-
MepoM 50X50 MM 0T MHKPOTTPOIIECCOPOB
M CBEPXY OCTABUTH OOILHIT BEHTHIATOP.
JI14 3aIUTH] CHMHCTOPOB HCTIONb3YIOTCSA
RC-uenouku C8R13 u C9R14 u paprucro-
pet RUT 1 RU2 Ha 300 B.

Ha puc. 2 mpuBeneHa neyarHas ruiata
YCTPOJMCTBa, @ Ha pUC. 3 — pacCTaHOBKa
aneMeHTOB Ha Hel. IDliara paseemeHa
C TMepCIeKTHBOM Ha YeThIpe KaHala U
nMeeT pasMepsl 130x70 mM. Harpysku
H ceTeBoe HanpshKeHHe MOTK/II0YEHBI C
MTOMOILBI0 BHHTOBHIX 32)KHMOB, yCTa-
HOBJIEHHBIX Ha IU1aTe. Takoke Ha TUIaTe
MPeflyCMOTPEHO MeCTO TOJ CTabHIIH-
3atop 78L05 B THIIOBOM BK/IIOYECHHH,
KOTOpHIM Ha pHuc. 1 He mokasaH. Cbe-
topuonsl HL2 n HL3 npegHasHaueHH
IUIAA KOHTPOJAA paboTHl ONTOCHMMCTO-
poB, 4TO ynoOHO NpH HaaKHBaHHUH
ycTpoiicTBa. Takxke HX MOXHO MCIIO/b-
30BaTh /11 HHAMKAIMH BKTIOYEHMSA Ha-
rpy3kH. [Tbesonsmygatens BA1 — mo-
601 cO BCTPOCHHBIM T€HEPATOPOM Ha
HanpsbKeHHe 5 B.

HHpukaTrop ¥ KHOIKH MOIKIIOYEHEI
C NOMOIIBI0 KOMINBIOTEPHBIX IIEH-
¢os mmmuuoi He 6omee 30 cMm (npu
6osbiueiil yIMHEe HAaYMHAIOT CHIBHO
B/IHATh HaBOOKH, UTO NPHBOAMUT K
HCKa)XeHHI0O MHPOPMalHH, BEIBOJU-
Mo¥t Ha HHIMKATOP M JIOXXHOMY cpaba-
TBIBaHUIO MHKPOKOHTpOIUIepa). [Tpu
HEOOXOMMMOCTH yIUIMHUTD HUIeA}HI
HaJlo HMCMOJb30BaTh KBapLEBBIA pe-
30HaTop ZQ1 Ha MEHBIIYIO YacTOTy H
YCTaHOBHTH KOHIEHCATOPHI EMKOCTBIO
HECKOJIbKO IeCATKOB HaHodapan Mex-
Ay ofLHUM NPOBOJOM U BHIBOIaMH 5,
6, 7 MUKPOKOHTpOJLIEPA.

Ha puc. 4 usobpaxkeH BapHaHT
odopMIeHH NTaHe/IN YIIPaB/ICHHS.

s Habopa BpeMEHH B KaXKIOM Ka-
HaJie MCIoNb3yeTcs kKHonka «Ha6op»,
IIPH HXKaTHH Ha KOTOPYIO LIUKINYECKH
yBe/mMuMBaeTcs Ludpa TEKYILEro pasps-
na Ha eguHuny — 1, 2, ...,,9,0, ..., 4
nepexofia K ApYToMYy paspsifly HUCIOJb-
3yeTcsl KHOIIKa «Paspsan» cooTBeTCTBYIO-
miero kaHana. [Tocse kaxporo HaxxaTHa
Ha 3Ty KHOIKY MUTAIOIIHI1 pa3psn Ie-
peMeltiaeTcs BNeBO (TakoKe IIHKTIMYECKH,
MOC/Ie MOCTIENHETO paspsifia B TepBHIii)
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crpokaMu 6e3 H3MEHEHHS Nporpam-
1-M KAHAN OBLLA 2-W KAHAN MBI,
oK vk oK
1 I ! Iporpamma 11 IPOITHBKH MHKPO-
OCTAHOB  J|f] ocTAHOB it} OCTAHOB KOHTpO/UIEPa TIPENCTaB/IeHa Ha cajiTe
XypHana no agpecy http://www.dian.
1-A KAHAN 1
s ru/programs/index.html B apxuse 2004_
08_Roman.
Ha npusefieHHOI TIeuaTHON IUIaTte
aan e 2 I KAHAT MO>XHO BBITIO/IHUTH YeThIpeXKaHaTbHBII
PASPA] PASPS TaitMep 6e3 ee MepeIe/IKi, HO HOTpeby-
Puc.4 €TCsl KOPPEeKTHPOBKA IPOTPaMMB.

1 Habop B CIIETYIOLIEM paspsijie MOXXHO
npono/mkuTh. Knomnka «[Tyck/OcraHoB»
U3MeHsieT CBOe (PYHKIMOHA/IBHOE Ha-
3HaYeHHe M0C/Ie Kaxoro Haxarus. C ee
TIOMOIIIbIO MOXXHO OCTaHOBHUTb WIH 3a-
TIYCTUTD TaMeEp KaXXIOro KaHasa Hesa-
BHCUMO. J1/151 CHHXPOHHOTI'O YIIPaBJIeHHSA
ofouMM KaHaIAMH HCIIO/IB3YIOT OBLLIYIO
KHOMKY «O61umit myck/OcraHoB», s
00HyIeHHsI MHKPOKOHTpO/UIEpa M )C-
TAaHOBKHM TaiiMepoB 060uX KaHa/I0B —
KHOIIKY «Reset».

ITpu Mcnonb30BaHUHU [eTanel, MoKa-
3aHHBIX Ha NPHUHIUIIHABHON CXeMe, K
KXIOMYy KaHa/lly MOKHO HOJK/IIOYaTh
Harpysky MmomHocteio 10 0,5 kBt. B
clydae HEOOXOIHMMOCTH MOIIHOCTH
KaXX[IOr0 KaHajia MOXHO YBEIHYHUTH
10 2...3 kBt 6e3 KOppeKTHPOBKH IpH-
HUMITMAJIBHOM CXE€Mbl M MEYAaTHOM IUIa-
Thl MyTE€M 3aMEHBI ONTOCMMHCTOPa Ha
AHA/IOTUYHBIN 60/1ee MOMIHBII.

JKK-uHIMKAaTOp MOXXHO 3aMEHMTH
Ha BOCBMHCHMBOJIBHBIN C IBYMS

Bopuc Kornsakos,
Henuc Pomanenko,
r. Kemeposo
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n PaKTUKa

ABTOMAT 3aLlUNTDbI
OT nepenajfoB CeTeBoro

HanpAXeHnA

Ha MUKPOKOHTpoOnnepe

lpednazaemsili asmomam 3awumsl om nepenados cemeso20 Hanpsaxe-
HUA 8bIKHOYAem HA2py3Ky npu NOMOLU peJle, eC/lu HanpAaXeHue 8 cemu
6yoem sbixodums 3a npedesibl yCmMaHo8/eHHO20 3Ha4eHus. JjluanasoH
ycmaHasueaemMoplx 3Haverul no MuHumymy — 100...219 B, no makcumy-
My — 222...255 B. NoepewHocmb cpabamel8aHuA 3awumsl cocmaesisem
1 B u 3asucum om cmabuneHOCMU HANPAXEHUS NUMAHUA MUKPOKOHM-
posnnepa. ABmomam MOXHO yCmaHasiu8ame Kak 0714 3aujumel 00H020
nompebumens, mak u On8 Keapmupsl, N00ve30d U/U 8ce20 OoMda.

BTOp HOJy4aeT MHOTO ITIHCEM C

npocsboit paspaborate mpH6op

IUIA 3aIIUTH GBITOBOM TE€XHHMKH
OT TiepenafioB CETEeBOTO HaNpSDKEHHUA.
Jla u caMm aBTOp mocTpanan OJHaKIBI
OT HOBBILIEHHOTO HATIPSKEHHUs B CETH.
Croperno Bce, 4T0O paboTaso B IeXKypPHOM
PEeXHUMe, KpoMe BHIEeOMarHHTo(doHa
¢upmb Sony. ITO He B Ka4ecTBE peK-
JIaMBl, @ B TIOPAZIKE KOHCTATallNH (aKTa.
KpoMe Toro, ectb mpHO0OPHI, HAalIpUMEP,
MHKpPOBOJIHOBasi €4b, KOTOpPBIe MMe-
I0T OTpaHMUYEHHE MO MaKCHMaIbHOMY
HanpspkeHnoo (06piyHo 230 B). Ecm
y4ecTh, YTO CyTOYHOE M3MEHEHHE Ha-
npspxenua cetu ot 200 no 240 B sBna-
eTcsi OGBIMHBIM, TO CTRHOBHTCSI IOHSITHA
Heo6X0nMMOCTh IPHOOPA MJIst 3ALIIUTHI
6LITOBOI TEXHHKH OT IEpenajoB ceTe-
BOTO HANpPsSKEHHUA.

AKTya/TbHOCTD JAaHHOM TEMBI MOXXHO
TAKKe MPOCIEANTE TO GOJIBILIOMY YHCITY
nyormxanuit [1—9]. Ho y kaxknoit paspa-
60TKH MMEIOTCS1 CBOH HETIOCTATKH, TI03TO-
My PaHO 3aKpbIBaTh 3Ty TeMy. IIpemtarae-
MBIi1 aBTOPOM BapHaHT 3aIIUTbI OCHOBaH
Ha NPAMOM H3MEpEHMH aMIUMTYJHOTO
3HAYEHHs CETEBOrO HAIPSDIKEHUA B Te-
YeHHE MOJIOKHTEIHHOTO NOyNepHoa C
BBIBOIIOM pe3y/ibTaTa H3MepeHHsl Ha HH-
nukarop. OCHOBOJ aBTOMaTa fIBILACTCA
vukpokorTpo/viep PICI16F873, umeronuit
BCTPOEHHBIA AecATHpaspagHbi AIIIL
HcnonbsoBaHve MHKpOKOHTpo/UIEpa U
MHIHKAaTOpa MO3BOJIWIO C/IE/IaTh aBTOMAT
C YCTaHOBKO# B LIIMPOKHX TIpeJie/iax Iopo-
roB cpabaThIBaHHA 10 MUHUMAJIBHOMY 1
MaKCHMaTbHOMY HaIIPsDKEHHIO.

IloTpe6nsieMblit IpH6OPOM TOK C
BKIIOYEHHOM MHOuKanueld — 30 MA, ¢
BBHIK/IIOYEHHOH— 6 MA.

ABTOMaT yTpaBiseTcsi TpeMs KHOII-
kamu. KHonkoit «Paspsan» Bei6upator

paspsan ycraHoBkM. WHAMKalus BHI-
6paHHOTO pa3ps/a OCyIIeCTBIAETCS Te-
peMeILEHHEeM 3aIATOH [10 HHAHKATOPY.
KHomkoit «YcTaHOBKa» YBETHYHBAIOT
3sHaveHHe UH(POBBIX paspsnos (0—2)
Ha €OUHHLLY, a B paspsAne peXHUMa HH-
mMKAaUHH (3) BEIOGHPaOT HEOOXOMMMBIIA
pexxuM. KHonka «MHpukaums» Heob-
XOOMMa ISl BKTIOYEHUS/BBIK/TIOYEHHSA
HHIMKAlHH.

B pa6ore mporpaMMbl MHKPOKOHT-
poJUIepa HCTIONB3YIOTCA TPH NpephIBa-
HusA. TIpepbIBaHHA TIO TEPETTOTHEHHIO
TaifiMepa 0 HEOOXOIMMEI /ISl OTCYETA
HHTEPBAJIOB BpeMeHH 5 MC. ITO BpeMs,
paBHOe YeTBepTH MepHONa YaCTOTHI Ce-
TEBOTO HAIPSDKEHHA, HEOOXOTUMO ISt
MpHUBA3KH BK/IodeHus monpyna AT k
BepllMHe CHHycoUAEL ITpepriBanHe 1o
HM3MEHEHHIO CHIHaJia Ha Bxofie RBO cHH-
XPOHH3UPYET reHepaTop 5 MC € YaCTOTOM
cetd. IlpeppIBaHMA 110 NEPENOTHEHHIO
TaiiMepa 1 oTpabaTHIBAaIOT MHTEPBAIBI
BPEMEHH TTOBTOPHOTO BKIIOYEHMSA aB-
TOMATa [ U3MEPEHHs HAIIPSAXEHUs B
peXuMe OXUIaHHA.

Ecin cereBoe HamnpsiXeHHE IPEBBI-
IaeT yCTaHOB/IEHHOE 3HAY€HHUE, TO aB-
TOMaT BBIKIIOYAET pesie, HHIMKALHIO U
NepeXOIUT B PeXXHM OXHAaHMs. [Tos-
TOpPHOE H3MepeHHe HalpsDkeHus 6yner
BBINOJIHEHO Yepe3 2 MUH. EC/IM Hanpsi-
>KeHHE He MPHIIIO B HOPMY, TO Cile-
Iyiolllee H3MEpEHHE TIPOU3OHIET Yepes
10 mun. ITocnenuuit HHTEpBan BpeMEHH
MO>KHO YCTaHaB/IMBATh NPOrpaMMHO [0
8,5 uac.

AnTOopHTM paboThl IPOrpaMMBI aBTO-
MaTa 3allfUTHl OT IepenafoB CeTEBOTO
HalpsOKeHHUA MOKasaH Ha puc. 1—4.

Tocne mycka ¥ HHHIMATH3ALUH MUK-
pokoHTposutepa (puc. 1) BKIIOYaeTcs
CYETYHK NpepBIBaHUH, MOCTPOECHHBIN

Ha MOCJe0BaTe/IbHOM BK/IIOYeHHU
npeaBapHTenbHOro nemrena ¢ K = 4
u tarimepa TMRO ¢ K = 256. Ilpn uc-
10/Ib30BaHMH KBAapLEBOrO PE30HATOPA
Ha yacToTy 4,096 MI'n npepriBanus no
IeperoNHEHHIO TaliMepa 6yayT npoHc-
xomuTh uyepes 1 mc. [ocie npepbiBarys
MHKPEMEHTHPYIOTCAI CUETYHKH 5 MC,
0,5¢, 1 c. Ilpu nepenonHeHnuy CYETIH-
KOB yCTaHaB/IMBAIOTCA ¢laru 5 Mc, 0,5 ¢,
1 c. OTMETKH BpeMeHH 5 MC HCTIOJIB3Y-
IOTCA J1/1s1 HHAUKALMH OTHOTO paspsifia,
20,5 cul c— mig cMeHBI HHOHKalMH
B pexxHMe H3MEPEHHA.

Ianee mpolieccop MPOH3BOOHT BBI-
60pKy M3 NMaMATH paHee yCTaHOBJIEH-
HBIX MHHHMa/IbHOTO H MaKCHMa/IbHOTO
3HaYECHHUM. Hepen HHIUKAIMEH KOKIOTOo
paspsna nposepsieTcs ¢iar BKIIOYEHH
AT u, ecnu ¢priar ycTaHOBJIEH, TO BBI-
TIOJTHAETCSA U3MePeHHE BXOIHOTO Halpsi-
>xeHus. Ilocne BEIBOJa Ha HHAMKAIHIO
Ka&)X[I0TO paspsfia 0’KHIaeTCs yCTaHOBKa
¢nara 5 mc. TTocle HHOUKALMH TPEThb-
€ro paspsifia BHIIIONHsETCA NMPOBEpKa
COCTOSIHHA KHOMOK. Bo Bpems oxxuna-
HHSA TpephIBaHMs IIOCTOSHHO NPOBEPS-
1o1cs (rarn oMOKH M BBIK/IIOYEHHS
MHIMKallMH. EC/IH OHM BKJIIOYEHHI, TO
TIpOTpaMMa MEePEXOIMT K BEIKITIOUEHHIO
HHIUKalHH.

BrixroyaeTcss MHAMKalUs M IpoBe-
psaercs ¢rar mHpukauun. Ecmn dar
BKJIIOYCH, TO IIpOrpaMMa BO3BpalljaeT-
Cs1 K MHIHKal[MM, HO Takas CHUTyalus
BO3MOJXXHa TOJIBKO IOC/I€ TOrO, Kak
6yIeT HaxkaTta KHomnka «MHIMKausa».
Jlanee mpoBepsieTcsi cocTosHUE chiara
ounbku. Ecin ar BHIKIIOUEH, HO yc-
TaHoB/ieH ¢uiar Bkaovenusa AIIIL, To
IIPOH3BOIUTCA U3MEPEHHE HATIPSKEHNSA
H NpOBEPSIOTCA KHONKH. 1[HKT oBTO-
pAaeTcs ¢ TpoBepKH ¢iara BKITIOYEHHS
HMHIMKalMH. BrIxon W3 3Toi nmoampo-
rpaMMBI BO3MOXK€H Ha HHIHKALHIO 11O
COCTOAHMIO (pr1ara HHAMKAlMH HJIM Ha
BK/IOUEHHEe TaliMepa 1. IToT Taiimep
orTpabaThIBaeT BPeMEHHOI HHTEpBall,
Yyepes KOTOpBI 6yNET BHITOHEHO H3-
MepeHHEe BXOJHOTO HaNpsDKEeHHMS MpH
ycTanoBneHHoM (are ommbxu. [pu
9TOM 3amlpellalTcs NpephIBaHUA 10
Bxomy RBO.

PaccMoTpuM noApo6Hee aIrOpHTM
paboTH NOANpPOrpaMMEl H3MEpEHHUsA
HaIlpsDKeHHs, TPUBEIEHHEIN Ha puc. 2.
Anajoro-uugposoe npeobpasoBaHue
B MHKPOKOHTpPO/UIEpE BBIMOJHAETCA
MeTOOM TIOC/IEOBATE/ILHOTO TIPHOTIH-
>kennsi. Ha Bpems npeo6paszoBaHus Be-
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; BT TPEUIRIMTEILA
| MHHLAATHSALIS | ’IK—-:. TMRO K=256 J

I BEIBOPKA W3 TTAMSIT! l;'

BKJIIOYEHHE $JIAIOB
Smc,05¢ tc

W3MEPEHME?

TIPOBEPKA KHOTTIOK

TIOACYET THCIIA
OIUECK

W3MEPEHHE HAITPSTKEHHSA

BKJIIOYEHHE BXOJTA

BIUTIOYEHHE ALY

HET BKJT ®JIATA OIIHMGKH

PEJIE BEIKITIOYEHO

Puc. 1

JMYMHa BXOIHOrO HaIpsDKEHHA 3aro-
MUHaeTcsl Ha KOHIEHCATOpe yCTpoitcTBa
Buibopku/xparenusa (YBX). IToaromy
foc/le BKIIOYEHHS BEHIOpaHHOrO BXOfa
Heo6xomuMa s3afiepXXKa JUIsl TOHOTO
3apsfia KoHpeHcaTopa. Ilocne samepx-
KH BBINOJIHAETCA M3MEpEeHHE BXOIHO-
ro HampspDKeHHMS. Miammmit paspsan
npeo6pa3oBaHusA OTOpacHIBaeTCA Kak
HEIOCTOBEPHBIl H3-32 BO3MOXXHOTO
«IPOXXKaHHA» AMIVIMTYAB U3MepAEMO-
ro HanpspkeHusA. Ecmi repaToiit paspay
paBeH eIHHMIE, TO CPAaBHEHHE MTa[IIIHKX
BOCBMH paspsfIOB HE BBHIIIOIHAETCSA, a
IporpaMMa BHIKTIOYaeT pere. JIBoMYHOe
3HaYeHHe MJIAZILIEro BOCbMHpPaspsTHO-
TO perucrpa npeobpasoBaHMA MPOBEPA-
€TCAl Ha TpEBbIIIEHHE MaKCHMaJIbHOTO
WIH MHHHMMAa/IBHOTO YCTaHOBJIEHHOTO
3HAYEHHA.

ITpy npeBLITIIEHHH H3MEPEHHEBIM 3Ha-
YeH¥eM MAaKCUMa/IbHO YCTaHOBJ/IEHHOTO
cpasy BeIxIo4aetcs pese. Eciu uame-
PeHHOe HaIpsDKeHHe MeHbIlle MHHH-
Ma/IbHO YCTaHOB/IEHHOTO HalpPs>KEHHS,
TO BHIK/TIOYEHME BBIITOTHAETCA HE Cpasy,
a crycTs HekoTopoe BpeMsi. Bpems sa-
llep>XKH BBIKTIOYEHHA HeOOXOMHMO [UIS
YMEHBILIEHHA BIMAHHA CETEBBIX ITOMeEX

BKJIFOYEHHME TMR1
SANPET ITP. TIO BXOAY

TIPOBEPKA KHOITOK

3ATHCH BPET MH

Puc.2

M ero MO>KHO MPOTPaMMHO YCTaHOBHTD
70 5 ¢. ABTOpOM BBIOpaHO 4HC/IO He-
MPEePHIBHBIX OIHOGOK, paBHOE MATH, YTO
COOTBETCTBYET 3aJiEPXKKe BBIKIIOUCHHSA
HCTIONTHUTENbHOTO peslie 4epe3 100 Mc
MOC/Ie BOSHUKHOBEHH TIEPBOH OLIHOKH.
TTocrte 3amoHeHHs CYeTYHKA OMIMOOK
BKIIOYaeTcs ¢iar oImHOKH.

Ilasiee BBIMOJIHAETCS TePEKOTHPOBKA
paHee U3MEPEHHOTrO TEKYILETO 3Haue-
HHSA BXOJHOIO HampsDKEHUS U3 OBOMY-
HOTO KOfia B JABOMYHO-IECATHYHBIH, H
pesy/bTaT NepelHChIBaeTCs B TEKYyIIHe
peructpst. IIposepsrorcs dnarn HHAH-
karuu 0,5 ¢ u 1 ¢. Ecmm vy omun ¢nar
He BKJIIOYEH, TO KaXoe M3MEpPEHHOe
3Ha4yeHHe BBHIBOOMTCH HAa MHIMKALMIO.
B aToM peXXHMe XOpoOHIO HabmomaThb
crabwibHOCTh HanpspxkeHusA. OfHako
npy KojiebaHUAX HanpspkeHusa Oyner
NPOHCXOIHTh MHUIaHHE OT OJHOIrO 10
TPEX paspsioB, YTO 3aTPYIHHUT YTEHHE
noKasaHWil MHOHKatopa. JInsa ober-
YeHHs YTEHHA BBemeHa BO3MOXKHOCTD
o6HOBJIEHHA MHIHKauuK depe3 0,5 ¢ 1
1 ¢. Ecmi onuH M3 ¢iaroB BKIIOYEH, TO
TEKYILHe M3MePeHHbIe 3HaYEHU S HaTIps-
JKEHHSI TIEpeNHCEIBAIOTCA B PETUCTPHI
uHOHKaluH. TTpu atoM c6paceiBaroTca

¢iarm, ¥ cremyrolM BEIBOI Ha HHAHN-
Kauuioo Oyer 10C/le UX BKIIOYEHHSA B
6/10Ke OANPOrpaMMbl YCTAHOBKH (-
TOB.

Paccmotprm paboTy noAnporpaMMel
[IPOBEPKH KHOIIOK (pHC. 3).

Ioce nepBoro NMpoXOXXHAeHHUs noj-
MPOrpaMMbl BBIABIAIOTCS HaXKaThIe
KHOTIKU ¥ YCTaHaB/IUBAIOTCH COOTBETC-
TBytomHe ¢aru. [Toka kHonka HaxkaTa,
panpHelIee BEIIOMHEHHE TIPOrpaMMbl
He MpousBoauTcs. [IpH mocnemyrommx
[IPOXOXKIEHMAX TIONNPOrPaMMBI, €C/TH
0GHapY>XHBAIOTCA BKIIOYEHHBIE (h1arH,
nporpaMma MepeXofnuT K H3MEHEHHIO
paspsna, K BBHIKIIOYEHHIO HHAHUKALUH
WM K YCTaHOBKE.

Bri6op paspsma HHKakHx ocobeH-
HOCTell He HMMeEET KPOME TOTro, 4YTO
Halfpaep/ieHHe MePeMEIeHNs 3arATon
[IPOMCXOIMT OT CTapIIero paspspa K
Maaniuemy. Ecnm BrmoueH tar ycra-
HOBKH BK/IKOY€HHS MHIHKAIMH, TO CO-
CTosiHHe (hr1ara HHANKAIHHA H3MEHACTCH
Ha npoTHBono/oXxHoe. Ecm uravikanus
6bUIa BK/IIOYEH4, TO OHa BBIKIIOYaeTcs,
M Ha060poT.

Ecmu npu MaMeHeHHH iiara MHIH-
Kauuu 6yner BKIOYeH ¢riar ommoKH,

47



[PakTuka

TIPOBEPKA KHOIIOK

YCTAHOBKA
OJIAI' YCTAHOBKH = 1?7
CBPOC ®JIATAYCT
1A
BO3BPAT
YCTAHOBKA [
YCTAHOBKA 3 PA3PSJIA
+1 BPA3PSAJ] [ YCTAHOBKA 0 PA3PSTIA
HET 1
=15? -—)IYCTAHOBKA 1 PA3PSIA
A '

BO3BPAT
YCT AHOBKA PASPSAIA

KHOIIKA PA3?
JA
BKJT. ®JIAT PASPSIIA

YCTAHOBKA 2 PA3PSAJIA

PEIHICTPOB MHJ{

BO3BPAT

IVCTAHOBKA 4PA3PATIA ll<

TIEPEY CT AHOBKA

A

+1 BPA3PAN

OBHYJIEHHE PA3PSIA

+1 B3 PAPS J
bt
VI3MEHEHVE GITATA HH]L
HET
HET
FHOTIICA MHIT. HAXAT A7 OIIHABKA?
TIA
JIA
EKJTIOYEHYE PEITE,
| BKJT. OJTAT YCT I, | VITTUKALH, CEPOC
ILATOB OIIVMEKH,
PA3PEIIEHHE
_ BosEPAT \ TIPEPHIBAHS!
< “< 1o Exony
Puc.3 Puc. 4

TO BKIIOYAIOTCA MHOHKAlMA M HCIIOJ-
HHUTeJIBHOE pesie, cOpacbiBaeTca ¢aar
OIIMOKH M Pa3perlaloTcsi NpepEIBaHHs
10 U3SMEHEHHIO CHrHala Ha Bxopge. ITO
MPOUCXOTUT B MOMEHT OKOHYAHHs Bpe-
ME€HH O>XXHIaHHA. AJITOPUTM paboThHI
MOANPOTrpPaMMBl YCTaHOBKH MOKa3aH
Ha puc. 4.

Iocne cbpoca rara ycTaHOBKH O
TIONIOKEHHMIO 3alATOM OIpenesseTcs yc-
TaHaB/MBaeMbIi paspsi. Ludpossie pas-
psnst 0—2 yCTaHaBIHMBAIOTCA UAEHTHYHO,
HO MMEIOT pa3s/MYHbIe OrPaHIYEeHUs TI0
MaKCHMa/TbHOMY 3Ha4eHHIO paspsiia. Hy-
JIEBOH Y TIEPBBIIT Pasps/bl MAKCHMAa/IbHO
YCTaHaBTHBAIOTCsL IO IEBATH, a BTOPOI
paspsy MoXXeT MPHHHMaTh 3HaUeHHe He
6onee nBoiKH. Ilocme HHKpeMeHTHpPO-
BaHHsI PETHCTpa paspsifia ero sHadeHHe
IIpOBepAETCA Ha MAKCHMYM H, €CTH OHO
IIpeBBIIIIaeT MaKCHMajbHOe, TO Paspsn
06Hy/seTcs. Y cTaHOBKa NPOH3BOIUTCA
B PETHCTPbI HHIHKAI[HH, TI03TOMY IBOUY-
HO-TIECATHYHOE YCTAHOBJ/ICHHOE 3HAYCHHE
IIEPEBOUTCSA B IBOMYHBIN KOJI.

Jasee mpoBepsieTcsi KOPPEKTHOCTD

48 ycranosnennbix sHavenmit. Ecm sha-

YyeHHe 6ospliie 255, To ycTaHaBIHBaeT-
¢Sl MakCHMasbHO€e 3HauenHe. Ecm npu
YCTaHOBKE MaKCHMa/IbHOTO 3Ha4ueHHA
MONBITAaThCA YCTAaHOBUTH uHco 100, To
YCTaHOBHTCS MMHHMAIbHOE 3Ha4YeHHE
TI0 TIPEBHIIIIEHMIO HATIPSDKEHHSA, paBHOE
222 B. B 3aBHCHMOCTH OT TOro, Kakoe
3Ha4yeHHe yCTaHaB/IHBaeTCcA (MaKcCH-
MaJIbHO€ WIH MHHHMA/IbHOE), TIPOH3BO-
IHTCA Nepe3anuch 3HaYeHNH PETUCTPOB
MHOMKAIHH B COOTBETCTBYIOIIHE PEruc-
TPBI YCTQHOBKU. 3Ha4€HHS PETHCTPOB
YCTaHOBKH B JIBOWYHO-JECATHYHOM H
IBOMYHOM popMaTe 3aITHCHIBAIOTCS B
SHEpPTOHE3aBHCHMYIO NaMAThb. Takum
06pasoM, Kakoe H3MEHEHHE PEerhcT-
POB YCTaHOBKH (PHKCHpPYyeTCsl B TaMSTH.
3I10 HEO6XOMMO JUIsl TOrO, YTOBBI IIPH
BBIK/IIOYEHHH CETEBOrO HaIpPsIKEHHSA
paHee YCTaHOBJIEHHbIE 3HAYECHUA OBUIH
coxpaHeHbl. [loce 3anucH B NaMATh
MPOU3BOJIUTCS TIEpeyCTaHOBKa PErucT-
POB MHAHMKAIIMH HOBBIMH 3HaY€HHSMH
H BBIXOJI H3 HOAIIPOrPAMMEL.

Tpernit paspsil MHIHKALIHA MOXET
NpMHUMATh [IBa 3HaueHHA — 13 M 14,
YTO COOTBETCTBYET MHAMKALIMM MHHU-

Y
TIEPEKOJ[MPOBKA
210>2

YCT AHOBKA MAX, MIN|

3AIMCh BIIAMATH

Ma/JIbHOTO H MAKCHMAa/IbHOTO 3HAYEHHS.
IToce ycraHOBKH TPETBETO pas3pAna Ha
HMHIMKAIMIO BHIBOJMTCSA 3HaYeHHeE, CO-
OTBETCTBYIOLLlEE IaHHOH YCTaHOBKE.
Yerseprhiit paspsan (UKTHBHBIH, U
€ro yCTaHOBKa IPOM3BOIMTCS TOTHa,
KOT71a 3ar1ATas HaXOAMUTCA 3a TpefelaMH
MHAIUKanyH. PakTHIECKY yCTaHaB/IMBa-
€TCsl PerucTp TpeThero paspspa. Ilpu
3TOM BO3MOXHBIE ycTaHOBKH — 10, 11,
12. ITpu 3Ha4eHUH perucrTpa, pasHom 10
(paspsn He CBETHTCs), BRIBOJL Ha MHITH-
KallMIO MPOM3BOAMTCA KaXK[AbIH TEpH-
oq cereBoro HanpsbkeHus. IIpu gpyrux
3Ha4EHHUAX PETUCTPa HHANKALIMS IIPOU3-
Boxutcs yepes 0,5 c M 1 c. 3aBepiuaercs
YCTaHOBKa 4€TBEPTOTO paspsja rnepeyc-
TaHOBKOH PErMCTPOB MHIMKALIMH.

Oxonuanue credyem
Huxonai 3aeu,

. Befineneska
Benroponckoit 061
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Ten.: (095) 234-0639 dakc:(095) 232-1654
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[JoaKTMKa

ABTOMaTNUYeCcKMn
BK/IIOYaTeNb OCBeLeHMNA
Ha 6a3e uHPppakpacHoro
AaTUYMKa ABVKEHMA

Pazsumue cospemeHHOU 3nemeHmMHoOU 6a3bi NO360/15€M UCNO/L308AMb
ycmpolicmea, Komopbie paHbwe NPUMEHSNAUCL MOJIbKO 8 C/I0XHbIX U 00po-
2ux npogheccuOHaNbHLIX KOMNAeKcax, 0N co30anus 6bimosbix ycmpolicmes,
obrie2ualowuX Hawly Xu3He u oenarowjux ee 6onee komgpopmuod. [podon-
Xxas peanusayuio no3yHea: «lpespamum cucmemsi 0515 NPogheccuoHanos

8 cucmemb! ON1s1 8Cex», cneyuanucmel komnavuu «<Macmep KUT» paspa-
6omanu Habop — «Asmomamuyeckutl 8KMIOHAMesb 0C8eujeHus Ha base
UH(PpaKpacHo20 0amyuka 08UXXeHUS», KOMOpbIlU NO C60UM Napamempam
omeeyuaem cambiM COBpeMeHHbIM mpebosaHuAaM. KnioyesbiM 3n1eMeHmMom
ycmpoticmea aensemca nuposnekmpudeckuti damyuk IRA-E710 npous-

soocmea ¢pupmer Murata.

TO TaKOe «IIUPOINEKTPUIECKHI

naTyrk»? Jlio6ble HarpeThle Ipex-

MeThI, BKJ/IIOYasi YeoBeuyecKoe
TeJNO, ABJAIOTCA UCTOMHMKaMH HHG-
PAaKpPacHOTO HM3JTy4eHHA. ITO CBOHCTBO
HCHONb3YeTCA IUISi CO3[aHusl IacCUB-
HBIX JaTYUKOB JBIDKEHHs B CHCTEMaX
OXpaHBl NOMelleHui. Takue HaTYHKU
pearupyor Ha Majeiinue U3MeHEHHUsA
TEIUIOBOTO M3/TyYeHUs, BhI3bIBacMble I1e-
peMelilieHHeM NpeameToB. HasbiBaroTcs
TaKue YCTPOMCTBA «[THPOIEKTPHYECKHE
DATYHKH» U COCTOAT M3 HHGPaKpacHO-
IO NMpHEMHHKA TEIUIOBOTO H3JTydeHUsA
H IpeBapUTe/IbHOIO YCHAMTENSA Ha
rojesoM TpaHsucrope. Mudpaxpac-
HBIH TPUEMHHK — 3TO CHEIHaIbHbII
¢oToaneMeHT, KOTOPHIT BEIpabGaThIBa-
€T 3NECKTPUIECKHI CUTHAJI, IPOIIOPLH-
OHAJIBHBII YPOBHIO MAJAIOIIEro Ha HEro
TEIVIOBOTO HM3/ydeHus. JLisi CHHKEHHUs
YPOBHA HIoMeX Ieper GOTONMPHEMHHKOM
O6BIMHO YCTaHAB/IMBAETCH CBETOIILTD,
MPOITyCKaIOIHI U3TyYeHHe TOIbKO B
IHaIla30HEe JIMH BOJH 5...14 MKM, Ha-
ubonee XapaKTePHOM [/ U3/Iy4eHHsI
YenoBeueckoro Tena. IlupoanexTpu-
YecKHe JaTYMKH, IOCTPOEHHbIe Ha 6ase
IPOCTOTO ONHHOYHOTO HHGPAKPacHOro
ITPHEMHHKA, He 06eCrieduBaroT 3aIJHTHI
OT JIOXKHBIX cpabaTbiBaHuil. Takue nat-
YUKH PearupyloT Ha H3MeHEHHE BHe-
IIHEW TeMIIepaTyphl, TEI/IOBLIE ITOTO~
KH OT 6aTapeil OTOI/IEHHUs, COTHEYHYIO
3acBeTKy. UToOb 06eCneyHTh 3aIUTy
OT JIOXHBIX cpabaTbiBaHuit, B 6osee
C/IOKHBIX JaTYMKax WHQPaKpaCHBI
PUEMHHK BHITIONHSAETCA B BHIE IOBYX
OIHMHAKOBHIX NMPHEMHHKOB, BK/IIOUCH-
HBIX HAaBCTpedy apyr opyry. [1pu Takom
BKJIIOYEHWM HAIIpSDKEHUs1, TeHepUpye-
MBle B (POTOIPHEMHHMKAX OT BHELIHEH

() sacBeTKM M M3MEHEHMs TeMIEpaTypHl

Uundparpacnbit \ _[_"'o D
CRETORHART]. t
}
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T - !
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@-nmpncnllmm. G

Puc. 1

KOpIIyca JaTiHKa, BBIMUTAOTCA U MPaK-
THYECKH ITOJTHOCTBIO KOMITCHCHPYIOTCSL.
Takue JaTMHKH pearupyroT TONBKO Ha
HM3MeHeHH HH(PPaKPaCHOTO U3TyYeHNs
U, TAKNM 00Pa3oM, ABAAIOTCS faTUHKa-
MU IBIDKyIMXca obbekToB. He crout
JyMarb, UTO TaKOii IaTYUK pearupyeT Ha
IepeMeILieHHe TOIbKO HarpeTeiX o0b-
eKkToB. Tak KaK B MOMEIIEHHH BCeraa
MPUCYTCTBYEeT HEPAaBHOMEPHBIN TEIUIO-
BO¥ (POH, TO MepeMelLeHHE TaXKe HeHa-
rpeToro o6beKTa NPUBOIMUT K U3MEHE-
HHIO TETUTOBOTO (poHA H CPabaThIBaHHIO
[aTYMKa JBIDKeHHs. [[puMepoM Takoro
IaTIMKa SIBJIACTCA MUPOINEKTPHUCCKUE
natavk IRA-E710 npoussozctBa Gpupmbr
Murata. CXeMaTH4eCKH €ro YCTPOHCTBO
MOKa3aHO Ha pHC. 1.

K HenocTaTKaM NaTIMKOB TAKOTO THITA
MOXHO OTHECTH TO, YTO OHH XOPOLIO
pearupyioT Ha HepeMeleHIe TEIJIOBOTO
00bEKTA MOIIEPEK, ¢ OLHOM UIOIIANKH
¢oTonpHeMHHKa Ha APYryio, HO €C/In
OOBEKT IepeMeraeTcss BAOJb IJIOMa-
OOK (POTONMPHEMHHKA, TO JATYHKH Ha
3TO He pearupywt. Ins ycTpaHeHus
31oro 3¢ ¢eKTa BBITYCKAIOTCA aTUH-
KH, COCTOSIIIIHE U3 YETHIPEX [UIOIANOK.
OpnHaKO TaKve JATYUKH TONYy4YaroTCs
CNI0)KHEE U [IOPOXKE, ITOITOMY MCIIOJIb-
3YIOTCS1 3HAUHTE/IBHO PeXxe.

ITepBoHaYa/IPHO HATYHKH TBKEHHUS,
[OCTPOCHHBIE Ha Hase TUPO3JIEKTPHHeC-
KHMX IPUEMHHMKOB, HCTIO/Ib30BAIHCh B
cucTeMax oxpasnl romerienuit. OgHako

IO Mepe PasBUTHSA 37IEMEHTHOI 6asbl U
CHIDKEHHs CTOMMOCTH TaKHe NaTYUKH
Havda/lM PUMEHATh B YCTPOMHCTBaX HO-
MalIHe#t aBTOMAaTHKH JUISl BKJIKOYCHHS
OCBellleHHs], OTKPBIBAHHS [IBEpPEil U B
cocTaBe CHCTeM BHIeoHabmoneHus. Tak
YCTPOWCTBa, BKIIOUAIOIINE OCBEU[CHHE
rneper MOIbE3NOM HIH B TEMHOM KO-
pHIOpe M0 CUTHAJTY NaTYMKa IBK KCHHS,
MO3BOJIAKOT COKOHOMUTH 3HAYUTENBHOE
KOJIMYECTBO HIEKTPOIHEPIHU M 3aMET-
HO YBEe/IMYUTD NOITOBEYHOCTD 3/IEKTPH-
yeckux sami. CrienuanucTsl «Mactep
KHT» paspaboTanu Habop «ABTOMATH-
“IeCKHIT BK/IIOYATEb OCBell[eHns Ha 6ase
[IaCCHBHOTO MH(QPaKPacHOTO HaTIHKA
IBIDKEHUsI», KOTOPBIN 0obecrmeunuBaeT
BKJIIOYICHHE JIaMIT OCBElIl€HHsl Ha 3a/laH-
HbIii HHTE€PBa/l BPEMEHU ITPH TIOABEHHH
B 30HE €r0 OOHAPYXEeHHUST JBIDKYILIETOCA
obbekra. BpeMsi, Ha KOTOpOe BK/TIOYa€eT-
sl OCBelIeHre, MOXXET PeTy/IHPOBaTbCs
B LIMPOKHX npepenax. B cocras 6noka
BXOIMT TaKXKe€ JaTYMK BHEHIHEH OCBe-
LIEHHOCTH. JTO MO3BOJIAET HACTPOUTD
€ro TakuM 06pasoM, YTO HOITOTHUTE b~
HOe€ OCBelI[eHHe BKIIOYAETCs TOIBKO MPH
HeJIOCTAaTKe eCTeCTBEHHOTO OCBELICHUS.
Hab6op nomy4mn Hassanue NM6013. On
BBIIIOJIHEH B MaJoraGapuTHOM KOPIIy-
Ce M YCTaHaB/TUBAETCH Ha TIOBOPOTHOM
KPOHIITENHEe, YTO MO3BOJIAET OPHEH-
THPOBaTh €r0 B HEO6XOTUMOM HaIlpas-
JleHHU. B KauecTBe MCIOMHUTEIBHOTO
37IeMEHTa MCIIO/Ib30BaH COBPEeMEHHBII
BBICOKOYYBCTBUTE/IHHBIN CHMHCTOP, UTO
MTOBBILLIAET HAIEXHOCTh paboThl 610Ka
H penaet ee GecIIyMHOI.

TexHuyeckue XapaKTepuCTUKH

ycTpoiicTBa

Hampsxenue murtanuss 220 B+10 %
MakcumaabHas

MOILIHOCTD JIAMIIbL 500 Bt
Bpemsa BKIrOUEHHOTO

COCTOSIHHA 5c...5 MUH
IanbHOCTh cpabaThiBaHus 3...5M
Pasmep meuaTHO¥M mnatl  82X%40 MM
I'a6apuTsl

KopIyca 85%50x35 MM
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pesucropn R14, R22. TTpu nomo-
IM{ MOACTPOEYHOrO Pe3sHUCTOpa
R22 Bpems paspsAma MOXXHO H3-
MEHAThb B HHTEPBaje 5 C...5 MHUH.
Kongencarop C7 noxxmoden K
HEHHBEPTHPYIOLIIEMY BXORY BTO-
poro Kommaparopa, cobpaHHO-
ro Ha OY (DAl, BeiBOAH 5, 6,
7). Mopor cpabarelBaHus 3TOTO
KOMITapaTopa 3afaeTcs pe3HCTHB-
HbIM genurteneM R9R13. Curnan ¢
BHIXOZIa 3TOr0 KOMIapaTopa 11oc-
TyTiaeT Ha yCWIHTEIb Ha TPAH3HC-
Tope VT1 u manee Ha ynpassio-
LM BHIBOJ, CHMHCTOpPA, KOTOPLIiA
MoJiaeT HaNpsDKeHHe Ha HATPY3Ky.

IN2208B

)z

Ct1l
0,47 Mk 7]

L]
ol

K VD6
1N40O7

Puc. 2

Bpems BK/INOYEHHOTO COCTOSIHUA H3-
MepsieTcs OT MOCTERHEr0 3aperucTpu-
POBaHHOTO ABK)KEHHA B 30HE OGHapy-
KEHHs BAaTIHKA.

MpuHUMTHaNbHAS CXeMa YCTPOMCTBA
IOKa3aHa Ha PHC. 2, a IlepeveHb 3/IeMEH-
TOB NMpHBeEEH B Tab. 1.

YcrpoiicrBo paboTaer cnenyomum 06-
pasom. MudpakpacHoe manyuenne mpu-
HHUMAeTCsi MPOIICKTPHYECKHM TIPHEM-
nukoM PIR1. Tak Kak Takoii IIpHEMHMK
pearupyer TO/ILKO Ha H3MEHEHHE YPOBHsI
HK-u3/TyyeHns Me>Xy IVIOIAIKaMH IIPH-
€MHHKA, TO TIepel; HUM YCTaHAB/IMBAeTCA
MOAY/IAUMOHHAA pelleTKa, COCTOALIas
U3 Y3KHX TOPM3OHTAILHBIX TIPO3PaYHbIX
H HETpO3payHbIX IOMIOCOK. TeruioBoi
00BEeKT, mepeMerniasch TOIEPEK HHX,
OKa3BIBaeTCs MIOOYEPENHO 3aKPBIT WIH
oTKpBIT 1A GoToTpHeMHHKA. 3TO BBI-
3bIBaeT TIOABJIEHHE HA €r0 BHIXOZE Tiepe-
MEHHOTO HAIPSDKEHHs1, KOTOPOe SABISET-
Cfl IPUSHAKOM JIBIDKYILETOCH OObeKTa.
TMop6upas IMPHHY MOXY/IMPYIOLLMX 110~
JIOCOK MO>KHO AOOUTBHCH MaKCHMAaIbHOL
YyBCTBUTE/ILHOCTH Npubopa s 00b-

Tabnuua 1
Noanymn Hammenosanue | Kon.
C1 470 mk®/16 B 1
C2 10 Mx®/16 B 1
[«] 0,01 Mx® 1
C4,C5 0,1 MkQD 2
Cé6 0,22 mx® 1
DA1 NE555 1
DD1 CD4017, 1
HL1—HL8 KpacHbivi 8
HL9—HL16 3enexbiii 8
R1 10 KOm 1
R2 22 KOm 1
R3 47 KOM 1
R4 1 MOm 1
RS 1 KOm 1
VD1—VD8 1N4148 8
XP1-—XP3 TJ2-8P8C 3
Knemmnoiit S2KIM | sooy oxs 1
[ABOVIHOW

€KTOB 3alaHHOrO pa3mepa, a M3MEHAs
pasMep OKHa MOAY/IALHOHHON PeIeTKH
MOYXHO ONTHUMATHHO C(hOPMHPOBATH 30HY
oGHapy>xeHus1 IpHbopa.

[Tutanue HA BCTPOEHHBIH YCWIHTEND
MHPO3/IEKTPHYECKOTO NMPHEMHHKA I10-
[aeTCA Yepes CrADKHUBAIOIIMI QUILTP
R1Cl1. BeixomHO# curHan cHHUMaercs C
poiBozia 2 anemenTa PIR1. Pesuctop R19
AB/IAETCA HATPY3KOH BCTPOEHHOTrO I10j1e-~
BOTO TPaH3HCTOPA MHPO3IEKTPHIECKOrO
npueMHHKa. [lanee CHrHaA mocTymaer
Ha ycunurenb ¢ k03¢ dHuueHToM ycu-
neHus okono 150, cobpanubnit Ha OY
(DAL, BeiBOg®I 1, 2, 3). IlpH oTcyTcTBHM
OBIDKEHHA B 30He AieHCTBHA faTYHMKa Ha-
npsbkenHe Ha Bbixomie OY 6Gyaer Heus-
MeHHBIM, [TPH MOsIB/ICHHH ABIKYIITNXCA
o6bekToB Ha Brixoge OY mnosBnsercs
repeMeHHas cOCTaB/Homas. 3Ta nepe-
MeHHasi COCTAaB/IAIOLIAsA Yepe3 KOHMIEH-
carop C2 mocTynaeTr Ha BTOpO¥H KacKaf
ycunenus Ha OY (DAL, BwiBOgw 12,
13, 14). 3TOT KacKaj UMeeT yCHIeHHE
oxojio 100. Janee curHaa momaerca Ha
KOMIIapaTtop, cobpantbtit Ha OV (DA,
BbiBO7IHI 8, 9, 10). Iopor cpabaTbiBaums
KOMITapaTopa 3afaercs Pe3SHCTHBHBIM
nemutesieM R8R11R20. B mcxopHOM
COCTOSIHUM HamNpsDKEHHe Ha BBIXONE
KoMrapaTopa 6/In3KO0 K Hy/o, KOHIEH-
carop C7 paspsoxed. Ecim ycunennas
repeMeHHas COCTABJISIIONIAsA CHTHa/IA OT
[aT4vKa JBWKEHHs ITPEBBIILAET MOPOT
cpabaTbiBaHMs KOMIIAPATOPa, TO Ha €ro
BBIXOJl€ TOAB/ISIETCA CHUTHAJI BHICOKOTO
YPOBHS, KOTOPHIT ObICTPO 3apsikaeT
BpeMs3anawoinuilt koHneHcatop C7.
JItuon, VD5 He Baer paspsmuTbCs KOH-
nercaropy C7 yepe3 HM3KO€e BBIXOIHOE
COTIPOTUB/IEHNE KoMmapatopa. Pas-
PAR KOHJICHCATOPa MPOUCXONHT Yepe3

BpeMs BK/IHOYEHHOTO COCTOSIHHA
Harpysku OIpefensercs CyMMoi
NPONO/DKUTENIBHOCTH ACHCTBUA
CHTHama ¢ JaTYMKa OBMXKEHHA M
MOCTOAHHON BpeMeHH pa3psapa
e C7R14R22.

Kpome wuudpakpacHOro paryuka
OBIXEHHSA B YCTPOWCTBE YCTAHOBJIEH
doTonprHeMHHK BUAMMOTO cBeTa —
¢doromnon BL1. Ha ¢dorogmon, Bxmo-
YeHHHI1I B OOpaTHOM HAaIpaBlEHUH,
gepes pesucropel R15, R23 nopaercsa
HanpskeHane Turanua. Hanpsoxerne ¢
00pa3soBaBIIETOCS Ne/TUTENS MOCTYTIaeT
Ha 6asy Tpansucropa VT2. Iloka BHe-
LLIHsA OCBELLIEHHOCTh Majia, HalpsoKe-
HHe HA 6ase TPaH3HMCTOpPA BEICOKOE H
OH He OKa3bIBa€T HUKAKOrO B/IMAHHA Ha
pabory ycrpoiicta. Ilpn gocTmwxeHnn
FIOPOTOBOTO YPOBHA OCBELLIEHHOCTH Ha-
npshKeHHe Ha 6ase TPaH3HCTOpA [TafaeT,
MafiaeT HAIps>KeHHe Ha ero 3MUTTEpe H
depes auon VD9 oH 6/10KHpyeT IPOX0k-
OEeHHe CHUTHAMA C ZaTYHKa JBHXXEHHUsA.
Bremnss ocBeieHHOCTD, ITPH KOTOPOIi
mpoucxonuT OIOKHPOBKA, Peryupyercs
TIOICTPOEYHBIM pe3ucTopoM R23.

Ecnmv nmpoH3onuio BKIIOYEHHE JIaM-
IIBI 110 HATYHKY ABVKEHHA, TO pabota
y3/1a KOHTpPOJIAA BHELLHErO OCBELeHHS
6noxupyercs mpu rnomMotuu auona VDS.
Ipu BBIKIIOYEHHH TAMITB KOHAEHCATOP
C10 obecreynBaer 3a[ep>XKy BKIOYE-
HHA y3/1a KOHTPOJIA BHELIHETO OCBELe-
HHUA Ha 2...3 ¢. ITHM obecrieynBaercs
OTCYTCTBHE JIOKHBIX IIEPEKTIOYEHHI BO
BpeMA NE€PeXONHBIX MPOLIECCOB IIPH BBI-
K/IIOYEeHHH Harpy3KH.

IluTaHue yCTPOMCTBO MOMYYaeT OT
6ecrparcdopmaTopHOro 6710Ka NMHTa-
HHSA, COCTOSLLIETO U3 BHINPAMHTENA Ha
R21, R18, C9, VD4, VD6, C8 u nmsyx-
cTynendaToro crabunmsaropa Ha VD3,
R2, C3, VD1.

YCTPOHCTBO cOOpaHO Ha MeYaTHOM
miate pasmepom 82x40 MM, KOTO-
pasl yCTaHaBAMBAaeTCHA B KOPIYyC THIA

oyt 2208
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BOX-M032. B xoMInexkT BXOOMT IIO-
BOPOTHBINM KPOHIITENH, KOTOPBIH I103-
BOJISIET COPHUEHTHUPOBATh TpeOyeMBbIM
06pasoM MO/I0XKeHNEe ITPUEMHOIO OKHA
npubopa rnocie ero yCTaHOBKH.

INepen HawamoM cOOpKH yCTpOIiCTBa
He00XOIMMO B KOPIIyCe BHIIIONIHUTD OT-
BepcTHs I Kabenei: iBa OTBEPCTUS
IHaMeTpOM 4...5 MM HallpOTUB LIUIHIIOB
PeryIMpOBKH IOACTPOEYHBIX PE3HCTO-
poB, oTBepCcTHE AuamerpoM 10 MM B mie-
penHeit naHeu kopiyca s GoToaona
BL1 u otBepcTHe pasmepomM 12X12 MM
(pasMep OTBepCTHS MOXKET GBITh HHBIM

Puc.3

Puc.4

IpH HeOOXOTUMOCTH U3MEHEHHA 30HBI
06CIy>KMBAHMA YCTPOMCTBA) B IIEpETHEN
naHe HarpoTuB UK-npuemnnxka.

Hanee HeO6XOAUMO M3TOTOBUTH MO-
OyISALUOHHYIO peIleTKy (OTONmpHeM-
HHKa. s aToro us yepHOi 6ymaru
WIY IUVIEHKM BHIPEXXbTE MOJTOCKH LLIH-
puHon 1,3...1,6 MM U HakeiTe KX C
BHYTPEHHEl CTOPOHBI KOPITyca ITOIIEPEK
OTBEPCTHS HANPOTHUB (POTOIPUEMHMKA.
JomxHa o6pasoBaTtbcs penerka: 1,5 MM
TeMHas I0/I0CKa, 1,5 MM — IIpospay-
HbII y4acTok (puc. 3). He nonyckaercs
3aKPBITHE MPO3PAYHbIX YIaCTKOB «IIPO-
3paYyHBIMU» MaTepUaTaMH — CTEKJIOM,
nnactukoM, rienkoir. B MK-o6mactu
OHHM Hempo3payHbI!

BHeluHM# BUA yCTpOMCTBa ITOKasaH
Ha puc. 3.

ITeyaTHast nata ¥ pacrooXKeHUe Ha
He¥l 97IeMEeHTOB [IOKa3aHo Ha puc. 4. [ins
[TOJIK/TIOYEHHS] BXOJHBIX U BBIXOJIHBIX
Kabesteil MCO/Ib30BAHBI BUHTOBBIE 3a-
»uMbl. Criocob ycTanoBkH ¢doToauona

U [IMPOIIEKTPUYECKOTO IATYHKA TIPOMJI-
JIIOCTPUPOBAH Ha PUC. 5, 2 TOAKTIOYEHHE
kabeneit — Ha puc. 6. BxonHoit xabenn
(~220 B) mopkmoyaeTcss K KOHTAKTaM
X1 n X2, a Harpyska (1amna) — K KOH-
TakTaM X3 u X4.

Okno MK-npueMHUKa DOMKHO pac-
I10/1aTaThCsl BepTHKaIbHO. Ilocne c6op-
KH TTaThl €e HeOOXOMHMMO IPOMEITh
3THIOBBIM CIIMPTOM WIH CHELIHMATbHOM
IPOMBIBOYHOM XXHUIKOCTBIO.

IIpaBunbHO CcOO6paHHOE YCTPOMCTBO
He HYXHaeTcs B HacTpoiike. Ilepen
MepBBIM BK/IIOYCHHEM PEKOMEHAYETCs
Yepes3 OTBEPCTHS B KOPIIyCe MIOBEPHYTH
OcH 060X TOACTPOEYHBIX PE3UCTOPOB
IIPOTHB YaCcOBOM CTpeNIKK JIO ymopa. B
IIpoLecce IKCIUTyaTalluy Heo6XOMUMO
6yneT yCTaHOBHUTH >X€/IaeMO€ BpeMs
paboThl oCBelieHus pesucTopom R22
M TIOPOT BHELLHEH OCBELLIEHHOCTH, [PU
KOTOPOM CBET He BK/IIOYaeTCsl, Pe3UCTO-
poM R23. Heo6xomumo uMeTh B BHIY,
YTO BpPeMA BK/IIOYEHHOTO OCBEIEHHSA

OTCUYUTHIBAETCH OT MOMEHTA ITOC/IEIHETO
06HApY>KeHHOTO ABIDKeHus B 30He pabo-

Puc.5

Masterkit A6B13

ThI IaTYHKa. TakoKe HY)KHO YYMTHIBATh,
YTO YCTPOMCTBO MOTHOCTBIO BHIXOJTUT HA
pexxuM Tobko 4depes 0,5...1 MuH nocne
TIO/Ia4M Ha HETO HAIPSDKEHHUs NMUTaHHUS,
MI03TOMY BC€ YCTAHOBKH MOXXHO JIe/IaTh
TOJIBKO IT0 MCTEYEHHH 3TOTO BPEMEHHU.

ITopor cpabaTbiBaHUs JaTYMKa OBH-
JKeHHsA OIpefenseTcds HOMMHANIOM pe-
sucropa R11. [TosToMy npu nosbIieH-
HOM YPOBHE JIOXHBIX CpaGaTbIBaHHI
YCTPOWCTBAa CONPOTHB/IEHHE 3TOTO pe-
3HCTOpa PEKOMEHYETCsl YBEIHYUTh, a
IIpH HEOGXOIMMOCTH ITOBHILIEHKS YYBC-
TBHUTE/IBHOCTH YCTPOMCTBA €r0 MOXXHO
HECKOJIbKO yMEHBIIHTE.

TuIoBO# BapMaHT YCTaHOBKH IPH-
6opa nokasal Ha puc. 7. [Ipubop pea-
TUpYeT Ha IepecedeHHe ABYDKYIIHMCH
06'bEKTOM TMPOEKIUI TUHHUI MOOyNsA-
LIMOHHOM pelleTKY, II03TOMY OH JO7-
>KEH YCTaHaBIMBATHCA TaKUM 00pasom,
9TOOBI ABIKYIIMIICA 06BEKT mepece-
kan ee. [Ipubop sydIrie cTaBUTH CBep-
Xy Ha CTeHe WIM [IOTOJIKE TaK, YTOOBI

! .
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Hanpasnenne
RERKEHMS

Puc.7

OH pelueTYaTblM OKOLUKOM «CMOTPEN»
Ha 30HY O6Hapy)KCHHH, a IBMOKYLLHMECH
06’beKTbI nepeMELATUCh IIPEUMYIIECT-
BEHHO nonepex pelietku. Ecm Heo6xo-
IMMO, 4T06bl IpHbOP cpabaTbiBal MpU
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nepeceYeHHH Y€I0BEKOM ONPENE/ICHHON
IPaHMIIBI, TO €0 MOXXHO YCTAHOBHTB
BEPTHKATBbHO, YTOOBI PHEMHOE OKHO
CMOTPEJIO NONEPEK 3TOH IPaHHIIBL.
Ecm npubop npeniionaraercs HCIIONb-
30BaTh KaK JIATYMK OXPAaHHOH CHTHAIH-
3allMHM WIH /IS BKJIFOYEHHS YCTPONCTB
6BITOBOI aBTOMAaTHKH, BMECTO PE3HCTO-
pa R4 MoXXHO BKIIOYHTH OOMOTKY Tep-
KOHOBOTO perne, pesuctop R12 B atom
CIy4ae HY>XKHO 3aMKHYTh, a CHMHCTOD
VD2 He ycranaBnuBaTh. KoBTakTeI pene
MOXXHO HCTIO/Ib30BaTh I BIJTIOUYCHHS
HCIIOJTHUTE/IbHBIX YCTPOKHCTB.

Buumanue! Tak kak B ycTpoHcTBe
MPUCYTCTBYET BBICOKOE HamNpsiKeHHe,
OMacHoe [UiA >XH3HH, NIPH MOHTaXE U
HACTPoJKe HeOOXOIHMO CTPOro cobio-
HAThb MPABIJIa TEXHHKH 6€30MaCHOCTH.

Y106bI CIKOHOMHTH BpeMsl H H36aBHTh Bac OT PyTHHHOI paboThl
IO NIOMCKY HEOOXOIMMbIX KOMIIOHEHTOB M H3TOTOB/ICHHIO NeYaTHbBIX
mwiat «Mactep KUT» npennaraer Habop NM6013.

Ha6op cocrouT H3 meYaTHOI IIaThl, BCEX HEOOXOMUMBIX KOMIIO-
HEHTOB H MHCTPYKIIHH IO COOPKe M 3KCIUTyaTalluH.

Bonee monpo6HO 03HAKOMHTHCSA C ACCOPTHMEHTOM HAIHeil Mpo-
AYKIMH MOXXHO ¢ noMouipio karanora «Macrep KHUT» u na nHamem
caiite: http://www.masterkit.ru, rae npeacraBieHO MHOTO MOJE3HOM
HH(OPMALIMH IO 37IEKTPOHHBIM HabopaM 1 MoxynsaM «Macrep KU T»

H IIpHBEJICHDbI afipeca Mara3uHoB, '€ UX MO>XHO KYIIUTD.

Ha caiire «Macrep KT» pa6otaer konepeH1MsA U 3TeKTPOHHAN
NMOJIHNCKA HA PAacCbUIKY HOBOCTEH, B pasgene «KWTH B xxypHamax»
NnpenjioKeHbl paHOTEXHHYECKHE CTaThH, a TAKXKE€ MHOTO HHTEPECHOH
urdopmMalyy 1A paguonobuTenei U cneruanucTos. Haux accop-
THMEHT IOCTOAHHO PacHIMPAETCA U JONOTHAECTCA HOBUHKAMH, CO-
3MaHHBIMH C HCII0JIb30BAHHEM HOBEHIINX JOCTH)XKEHHI COBPEMEHHOM
37IeKTPOHUKH.

Ha6ops1 1 Mmogynu «Mactep KWUT», a Taxoke >xypHanbl «Cxemorex-

HHMKa» MOXXHO KYIIHTh B Mara3mHax pannone’ra}leﬁ Baliero ropoaa.

Bsiyecnas Yynkos,
r. Mocksa

ALLPECA HEKOTOPbIX MAFA3WHOB, B KOTOPbIX MOXHO IPUOBPECTU NPOAYKLIMIO MACTEP KUT W XYPHANbI “CXEMOTEXHUKA”

HoBocubupek. <Paguotexuvka», e-mail: wolna@online.sinor.ru

yn. INenvna, A. 48. Ten/dhaxc: (3832) 54-10-23

HosocuGupek. «Pagvogerany», e-mail: wolna@online.sinor.ru

yn. Feopeanyeckan, A. 17. Ten/daxc: (3832) 54-10-23

Hopunbek. «Pagnomarasut», e-mail: alex.minus@norcom.ru

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

CraBpononb. «PaamoToBapsl», e-mail: stavivt@mail.ru

yn. loatopues, A. 4a. Ten: (8652) 35-68-24

Crasponons. «Tenesanyactu», e-mail: koketka@koketka.stavropol.net
nep. Yephaxosckoro, a. 3. Ten: (8652) 24-13-12, dhac (8652) 24-23-15
TonbaTTH. <PagvogeTanu», e-mail: alexasal@infopac.ru

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

TonbATTH. «INEKTPOHHBIE KOMNOHEHTLI», e-mail: impulse@infopac.ru
yn. [13epxuHckoro, a. 70. Ten: (8482) 32-91-19

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

Kpacroapmeiickui npocnekT, A. 7, ocue 1.12. Ten. (0872) 20-01-93
Tiomenb. «Cawa», e-mail: vissa@sibtel.ru

yn. Tynbekas, A. 11. Ten/chaxe: (3452) 32-20-04

Ytha. «InekTponvka», e-mail: bes@diaspro.com

np. OkTAGpA, a. 108. Ten: (3472) 33-10-29, 33-11-39

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

yn. Wepotosa, a. 75, od. 13. Ten: (4212) 30-43-89

POCCHA

Mocksa

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

3-i Masnosckwit nep, A. 14/18, c1p. 1. Ten: (095) 959-83-85, 237-10-95, 237-11-29.
dakc 959-96-32.

Mpoesp oo cT. M. «CepnyxoBckas», «Maseneykan», panee 10 MUH. NELKOM.

«Yun n Qun», e-mail: sales@chipindustry.ru, http://www.chipindustry.ru

yn. berosas, 4. 2,

yn. Munsposckoro, A. 39,

yn. 3emnaxoiA Ban, p. 34,

yn. KocmoHasTa BonkoBa, A 10 (rapantuiikan mactepckan), Ten. 159-50-66.

Ten. ennHoOi cnpaBoYHOM: po3H. 780-95-09, ont. 780-95-00, thakc 671-31-45.
«MUTHHCKuI» paguopbiHok, Mecto C19. Beisecka «Mactep Kut».

Mpoesp o cT. M. «TylWwWHEKaR», aBT.2 UK MaPLUPYTHBIM TaKCY A0 PagvopbitKa. Bpema
pa6otbl 10.00—17.00 (exenHEBHO, 663 BLIXOAHBIX).

«LlapuubiHO», PAAMOPBIHOK, MECTO 126.

Mpoesn po cT. MeTpo «Llapuumio», ganee newkom 5 muH. Bpema pa6otsi: 9.00—16.00
6e3 BbIXOAHBIX.

«Ha Moxaiike», paauopbIHOK, nas. 14/22.

Mpoesp po cr. M. «Kuesckas» unu «Monopexwasn», janee 6ecnnartHbIM 3KCNPeccoM A0
marasuia «Tpu kuta». Bpemna pabotbi: 9.00—18.00. BbIXORHOR AgHb: NOHEJENbHUK.
«[lockinTopr», HaboPbl NO NONTE HANOKEHHBIM NNATEXOM,

e-mail: post@solon.ru, hitp//www.solon.ru

111401, r. MockBa, a/a 1. Ten. (095) 304-72-31.

C.-Nerepbypr. «<Mera-dnekTpoHuka», e-mail: info@megachip.ru,

WWW.IiCShOp.fru — MaraauH 31eKTPOHHBIX KOMNOHEHTOB on-line

yn. bonbwan Mywxapckas, A. 41. Ten: (812) 327-32-71,

thakc: (812) 325-44-09

bapnayn. «[otok», e-mail: escor_radio@mail.ru

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

BnapusoeTok. «dnexTpomapker», e-mail: elektro@eastnet febras.ru, www.elektro.febras.ru
Maprmaarckui npocnexT, A. 20, k. 314. Ten: (4232) 40-60-03,

takc: 26-17-27

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

yn. Merporpagckas, a. 3. Ten: (8442) 43-13-30

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

yn. Manwiwesa, p. 90. Ten: (3432) 56-48-36

Mypmanck. «Papuokny6», e-mail: rclub137@aspol.ru

yn. Nanauwha, a. 5. Ten: (8152) 45-62-91

Ha6epexubie Yenubl. «<Pagnonaska», «PagnoTexHukar», «3neKTPOHWKA» CETb MarasuHoB,
e-mail: nafikof@radel kazan.ru

Ten. epunoi cnpasoyHon: (8552) 42-75-04, 42-02-95

HoBoxy3ueux. «[ensta», e-mail: vic@nvkz kuzbass.net, hitp://www.delta-n.ru

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

BEJIAPYCb

MuHck, npogaxa nop 3axas, cpok o 5 gxen. Ten. (375-17) 288-13-13, 282-03-37, mob.
8-029-682-03-37.

bpect. 010 «Ilebens»

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

Tomens. «<DAEWO0O».

yn. WktepHaumonansHan, a. 10, Ten. 8-(029)-651-39-17.

Mo3sbipb. Y11 «[ana».

yn. fl. Konaca, a. 21. Ten. 8-(023-51)-2-64-74.

YKPAMHA

Kues. «/nvuynarmea», e-mail: mgkic@gu.kiev.ua. Ten.: (044) 234-02-50, 235-21-58, thaxc:
(044) 235-04-91, yn. Apocnasoe Ban, 28, nomelyerue cepsncHoro yextpa «SAMSUNG»;
pbIHOK «Paguoniobutens» (yn. YwuHckoro, 4), Toproebie mecta Ne 43, 44.

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

yn. [lertapesckan, 1. 62, 5-1 atax, odmc 67. Ten/thaxc: (044) 495-21-09, 495-21-10,
PbIHOK «Pagnoniobutens» (yn. YmHckoro, 4), Toprosbie mecta No 45, 46, 47.
«HukC», e-mail: chip@nics.kiev.ua , http://www.nics.kiev.ua

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

pbiHOK «Pagnonioburens» (yn. Ywmnckoro, 4), Toprosule mecta Ne 108, 109.
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Perynartop ckopoctu
BpalleHMa mukpoapenu
Ha PIC- koHTpONnnepe

B paduoniobumensckol npakmuke 4acmo ucnosb3ylomcsa pasnuyHele
371eKMpPOUHCMPYMeEHMbl, OOHUM U3 CaMBbIX HYXHbIX A671AemCA 3/1eKmpo-
opens. lMoswbicume ydobcmeo pabomel ¢ npocmetiwiel MUKpOOpeselo 3a
cyem esedeHUsA 8 Hee pe2yNiaimopa cKopocmu epawieHus npedsnazaem

asmop 0aHHOU cmameu.

OCHOBe MHWHHATIOPHBIX 3/IEKT-

ponpener 4acTo HMCHOMB3YIOT-

¢ ManoraGapMTHble OBHTATEIH
MMOCTOSHHOTO TOKa. Ilomo6Hble yCT-
poicTBa NpPENCTaBNsoT 0600 3JieK-
TPOMIBHIaTelb ¢ LJAHTOBBIM 3a)KHMOM
IUIA CBep/ia ¥ MHKpOKHOTIKOM. ITpH no-
MOIIH KHONKH HMeeTC BO3MO>XHOCTh
BK/IIOYATh M BBIK/IIOYATh 3/IEKTPOIBH-
ratesb B HYXHoe Bpems. [luranme
Ha MHKPO3JIEKTPOAPE/Ib NONAETCH OT
BHeIIHero 6710ka MHTaHUA. Bompumm
HEMOCTaTKOM TPOCTEHILIHX 3/IeKTPO-
npeneit ABJIAETCA TO, YTO OHU HE UMEIOT
BO3MO>XHOCTH Pery/IMPOBaTh CKOPOCTh
BpALLleHHs! 3/IEKTPOABHIATENA. ITO NPH-
BOJHT K NMPE>XIEBPEMEHHOMY MX BBIXOIY
€O CTposi, TaK KaK 4acTo OHHM paboTa-
IOT TIPH 3aBBIIIECHHBIX HaNpPsHKEHHAX
nutanys. Eme onHMM c1abpIM 3B€HOM
yCTPOMCTBa ABAAETCA KHONKA NycKa
3jieKTponBHraTens. Bpemsa ee pa6orhl
HMCYHC/IACTC HECKOBKMMH MeCSIlaMH,
3TO H HEYIUBHUTENBHO, €C/TH YYECTh, YTO
MyCKOBO# TOK 3/IEKTPONBUTATENA MO-
JKeT IOCTHraTh 3 A u 60oree.

Bce BrIlIen3noxenHoe MOOYIHIIO
MeHsl pa3spaboTaTh PETyIATOP CKOpPO-
CTH BpallleHHsi B 6€3 repeurcCiIeHHBIX
HEJIOCTAaTKOB. Y CTPOHCTBO MOCTPOEHO
Ha COBPEMEHHOM MHKPOKOHTpOJUIEpE
PIC16F627/628. [JanHas MHMKpocxeMa B
CBOEM COCTaBe COIEPXHT BCTPOEHHbIH
annapatubifi 1IMM, 4To mosBonser
peam4soBaTh BeCh OHManasoH ko3agpdu-
uMeHTa 3arnonaenus ot 0 1o 1, yero ne-
JIb3s1 OOGUTHCA OT MHOTHX aHA/IOTHYHBIX
perymsTopos. Taxxe MUKPOKOHTpPOJLIEP
CONEP>KHUT BCTPOEHHBIN IETEKTOP MPOBa-
JIa HATPSDKEHNs TUTaHHA, YTO TI03BOISET
cobpaTh maHHOE YCTPOMCTBO NpPaKTH-
YEeCKH Ha OCHOBE OJIHOH MMKPOCXEMBI C
MHHHMMa/IbHBIM KO/IH4YeCTBOM BHELIHHX
KOMTIOHEHTOB.

CxeMa ycTpoiicTBa INpHBelE€Ha Ha
puc. 1. Kak yxxe 6pUIO BBIILIE CKa3a-
HO, OCHOBOH BCEr0 YCTPO#CTBa ABJIA-
ercsi HeNopOorod MHKPOKOHTpOIep

+ €

u pesucropa R1. Kornencaropu Cl1 u
C2 ucnions3syiorcs 01t GUABTPAIIMH BHI-
COKOYACTOTHBIX MOMeX, MOCTYTAIOIMX
Kak C 6/10ka MUTaHMsA, TaK H OT CAMOTO
anexTponsurarens. Ja aTHX e 1enei
HCTIONb3yeTcs KoHneHcatop C3, KoTo-
PBIfi BK/IIOYEH Mapa/UleIbHO BBHIBOJIAM
[TUTaHHUsA 371eKTPONBUIATEIA.
Iporpamma 1 MHKPOKOHTpOJUIEpa
B OCHOBHOM pellIaeT ABe 3a/la4d — OHa
CKaHHPYeT KHOIIKH M yTIpaBJifeT amma-
patesiM IIIMM MuKpoxoHTponnepa.

12..25B Bbixo
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Puc. 1

PIC16F627/628 dupmer Microchip. K
BeIBOfAM 18, 7 1 8 nonkitoYeHbl KHOII-
KH yTIIpaBJIeHHA yCcTpoHcTBOM. CremyeT
0060 OTMETUTB, UTO 3/IEKTPONBHUIATENb
M IPOBONA, COE[THHSAIOIIHE €T0 € HCTOY-
HHKOM MHMTaHHUSA, CO3MAIOT 3HAYMTEh-
HHIH YPOBEHb IIOMEX, KOTOPBIA MOXET
TIPUBECTH K c00sIM B pab0oTe MUKPOKOH-
Tposuiepa. I/ npefRoTBpaliieH s [aHHo-
IO AIBJIEHUS] HCHIOJIB3YIOTCA GIOKUPOBOY-
Hiie Kounencatopsl C4 u C5, KoTopele
NPENOTBPAIIAIOT JIOXKHBIE CpabaThiBa-
nun. Pesucropsl R2, R3 ¢ crabuinTpon
VD1 ucnonssyiotcs 111 GopMHpOBaHHA
CTaHaPTHBIX JIOTHYECKHX YPOBHEH NPH
Haxatun KHONKH «Ilyck». Csetommon
HL1 oto6paxaeT pexxumsl paboThI yc-
TpotictBa. Curnan anmmaparsoro IMM
yepes pesucrop R4 nopaercs Ha cocras-
Hoit TpaHsuctop VI1VT2, komiekrop
KOTOPOTO MOOK/IOYEH K OJHOMY U3
BBIBOJIOB TIMTaHMSl 3/IEKTPONIBHIATEIA.
IneKTponBUIaTeNs K YCTPOHCTBY IOJ-
KJ/IF0YaeTcsl TPH NOMOILH TPeXIIPOBOJ-
HOro Kabess, IBa IPOBOfa KOTOPOIO
MCIIOJIB3YIOTCA HENOCPE/CTBEHHO JUIfA
Monavx nuTaHus (cpenHee Harps>KeHHe
KOTOpOrO 3aBUCHT OT Ko3dduienTa
sanonuenus LIVIM), tpetnit — pus
kuonky «[lyck». Taxke B coctaB yc-
TPOWMCTBA BXOOUT CTaGHIM3aTOP, COO-
PpaHHBIH Ha ocHOBe MHKpocxeMmbl DAl

Bnaropaps Ha/MYHiO B 1aHHOM MHKPO-
KOHTpoJUiepe peructpa neprona UM,
MOXXHO 3aHaTh NPAKTHIECKH JIOOYIO €ro
4acToTy. B maHHOM ycTpolicTBe U3 npak-
THYECKHX cooOpaxkenuil yacrota LIIMM
BbIOpaHa Ha yposee 15 kI'rl (TouHOE 3Ha-
YeHHE 3aBHCUT OT Y4CTOTHI BHYTPEHHETO
RC-reneparopa). Koadduuuenr saron-
Herus [ITMM B naHHOM yCTpO#CTBE, KakK
y>Ke YIIOMHHAJIOCh BBILLIE, MO>KHO 33[IaTh
ot 0 no 1. Ho npakTuka nokasaia, 410
6OJIBILIMHCTBO 3/IEKTPONBHIaTE/NEH TIPU
ko3 dunmenTe 3aNoMHEHNA MEHbIIe
0,4 ne Bpamatorcs. [lo aroi npuunne
nManasoH ko3dduunenrta sanoaHeHus
IITMM B nanHO# NporpaMme COCTaBIIAET
0,4...1. Nporpamma obecrieunsaer 50
crynesedt koagdumuenTa sanonHenya
HIMM npy HaKaTHH COOTBETCTBYIOIITHX
KHOTIOK YTIpaB/IEHHSA.

YCTpoitcTBO HMeeT npocToe H ynob-
Hoe ynipasiieaHe. OHO COCTOMT M3 Tpex
kxuonox SB1—SB3 u ceeromnoma HLI.
Ilpn nmomouyu xeonku SB1 ocymect-
B/IAETCA BKIIOYCHHE M BBIKIIOYEHHE
anekTponsurateni. Keonkoit SB2 ocy-
LIECTB/AAETCA yBEIHICHHE CKOPOCTH
BpallleHHs CBepsa 3JIeKTPOJIpenH, a
KHOMKo# SB3 — yMenpnienue. Kaxmoe
yBe/THYEHHE WIH YMeHBbILIeHEHe K03¢hdH-
nuenTa 3anonuenns [IIMM sanomuna-
€TCS B 3HEPrOHE3aBHCHMON NaMATH

” @Mlcnocmp



CxemorexHmuka N2 8 asryct 2004

MHKPOKOHTPOJUIEPa M TIPH C/IEAYIOLIeM
BKJIIOYEHHH [TUTaHHUA 3/IEKTPOJIBUTaTe/Ib
Bpall[aeTcs CO CKOPOCTHIO, 3aJaHHOI pa-
Hee. Korna anektponpens BBIKTIOYEHS,
MHKPOKOHTPOJUIEP HAXOIMUTCA PEXHMME
aneprocoepe>kerus (yacrora RC-rene-
patopa 37 xI'n1), TOK noTpe6ieHHs co-
CTaB/seT MeHee ONHOTO MH/UTHaMIIepa.
O HanMYMH JaHHOTO PEXXUMa CUTHAIH-
supyer ceerogmnon HLI1, xoTopeiit He-
paBHOMEPHO MHTraeT C HEPHOOM OKO-
1o 3 c. [Nocne nycka sneKTponBUraTeNns
kuonkoit SB1 ceeropuon racuer. Cre-
IyeT TakXe OTMETHTb, YTO H3MEHECHHE
ko3 unHeHTa 3aN0MHEHUSA MOXXHO
MPOM3BOJHUTE TONBKO IPH BK/IIOYEHHOM
anekTponeHrarene. Bce HaxkaTMsa KHO-
niok SB2 u SB3 ny6mupyiotcs Muranuem
ceeronuona HL1.

YcrpoitctBo cobpaHo Ha He4aTHOM
wiate pasMepaMH 50x50 Mm. B Tpu
OTBEpPCTHA TUIATHI BIIaUBAIOT BBIBONBI
uuieiicha NUTAHHUA 3IEKTPOIBUTATEINS
mHOM o 1 M. Ha xopmyce anextpo-

OBUratens B ynoOHOM MecCTe MOHTHPY-
10T KHOMNKY SB1, a Taioke 6710KHpOBOY-
Helit koupeHcatop C3. B ycrpoiictse
MOJKHO HCIIOb30BaTh MHKPOKOHTPOJI-
nep PIC16F627, mu6o aHamorH4HBIIH
PIC16F628. PesucTtopsl H KOHOEHCATO-
PBI MOTYT OBITH NPaKTHYECKH TIOOBIMH.
Bsuzy T0T0, 9TO TOK IOTpeb/iennn 3/1eK-
TPOIBUIATe/I1 MOXeET GBITH NOBOJIBHO
60/1bILIM, TPaH3HCTOP V12 XemaTebHO
YCTAHOBHTH Ha TEIUVIOOTBOJ, pasMepaMu
He MeHee 40X40 MM (aBTOP HCIIOB30BaT
TEIUIOOTBO OT 6710Ka pa3BepTKH CTapo-
ro TesieBu3opa). Tpausuctop V12 Heo6-
Xo/uMO nono6paTe caMoMy. OCHOBHBIM
KpHUTEpHeM TPH ero BHIGOpe AB/IAETCA
TOK TOTpeOIeHHs 3NEKTPONBUIATENS
[1], ucrrons3oBaHKE KOTOPOTO IVIAHUPY-
€TCsl B COCTaBe 3/IEKTPOJIpent. Y aBTopa
B YCTPOMCTBE MCIIOIB30BAICA 3NIEKTPO-
nsuratens tana J[IIM-25-03.

B HeKOTOpBIX CIy4asx ObiBaeT HeoO-
XOIUMO, YTOOBI 3/IEKTPOJIpe/b IIaBHO
YBe/IHYHBa/Ia CKOPOCTDb BPallleHHs MPH

ITyCKe, HanpUMep, IPH CBEPJICHHH OT-
BEPCTHil B [UIaTax 6e3 NpenBapHTEIbHO-
ro HakepHuBaHUA. VIMEHHO UIA Takux
cIy4aeB paspaboTaHa BTOpas Iporpam-
Ma, KoTopasi obecriednBaeT IUIaBHBIM
PasroH 3/7eKTPONBUIATEIs1 1O 3aTaHHOM
CKOPOCTH.

Ha caitre xypuana no agpecy http://
www.dian.ru/programs/ B apxuBe
2004_08_Potap_reg MO>XXHO HalTH fiBe
MPOIIMBKH I/ISi MHKPOKOHTPOJUIEPOB
PIC16F627/628. IlepBas — i CTaH-
MapTHOTO Pery/siTopa CKOPOCTH Bpa-
LIEHUA, BTOpas — MWL PETYIATOpa €
IUIaBHBIM PasrOHOM.

Mapiuc Iloramuyk,
r. Posuo, Yxpauna
JIUTEPATYPA:
1. A. Cksopyos. Pezynsmop mowHocmu
mukpoopenu. — Cxemomexnuxa, 2002,
Me 1, c. 56—58.

Yeaxaembie yumamenu xypHana «CxemomexHuka»!

U3patenbckmi aom «CKMMeH» Bbinyc-
TUN NepBble TpY TOMa KHUMM AneKcaHpapa
OpyH3e «MuKpOKOHTponnepbi? 3To Xe
npocrol». [laHHOe U3fjaHne, B NepBylo oye-
penb, OpMEHTUPOBAHO Ha TeX, KTO TOJNIbKO
HAuMHAeT 3HAKOMCTBO C MUKPOKOHTPOJI-
NepHON TEXHUKOW, Tex, KoMy elle npefa-
CTOMT cTaTb NoTpebutenem ymnoe, KNTos,
nporpamMmMaTopoB U UHbIX CPeACTB Noafe-
pku pa3pabotku. s HUX — NepBbi TOM,
B KOTOPOM MOC/ei0BaTeNbHO U AOCTYNHO
ONA HaUMHALWWWX PacCKa3aHO O BHYTpeH-
HEM yCTPOMCTBE MUKPOKOHTpOsNepa, Npu-
HLUMNWaNbHbIX CXemMaxX CONPAXXeHUA ero ¢
BHelWHuMM Mukpocxemamm, AU, LA, ¢
YCTPONCTBaMM MHAMKAUUM Y KHONKaMM yn-
paBneHun, O CUCTeMe KOMAHA 1 O TEXHUKe
NporpaMMMpPOBaHUA Ha accembnepe.

Bo BTOopom ToMe npuBoauTca 6onblioe
KonuyectBo 063opHoi nHopmaumm no
abconoTHomy GonbKMHCTBY X51-coBmec-
TUMbIX MUKPOKOHTPONIEPOB, O MOAEPHU-
3aUuM CMCTeM Ha MX OCHOBe, O TOM, Kak
CBA3aTb MUKPOKOHTPOANEpPHble CUCTeMbl
IOpyr C ApyroM 1 C KOMMbIOTEPOM, O TeX-

Bna Toro, uto6bl nognNUCcaTbCA
yepe3s penakymio, Heobxogumo:
+ NepeBecTy yKasaHHyIo CyMMy
Ha Haw pacyeTHbI cuet Yepes
C6epbank Poccum;
 UNY NO3BOHUTbL Ham Mo TenedoHy
(095) 777-1215 pna BbicTaBNeHUA
cueTa;
+ KOMWIO NAATEXHOro NOPyYeHUs
C BalWMM NOYTOBbIM aipecoM Unu
KBUTAHLMIO BbiCaTb Mo dakcy

HUWKe MCNOSb30BaHMA NPOrPaMMHbIX CUMy-
FIATOPOB W BHYTPUCXEMHbIX SMYyNIATOPOB, a
TaKKe O HEKOTOPbIX NPAKTUUeCKUX acnek-
Tax UCNOMb30BaHUA HOBEMWNX MUKPOKOH-
TponnepoB cemeicte AduC, Cygnal u ap.
[ononuutenbHo npvBegeHa nogpobHas
MHbOPMaLMA O TaKUX CNOXHBIX ANA NPO-
rPaMMIMCTa KOHTPOJIIEPHO-OPUEHTUPOBaH-
HbIX MUKpOCXeMax, Kak curma-genbta AL
cemelictea AD77xx ot Analog Devices.

TpeTuii ToM NOCBALLEH apUPMETUHECKUM
onepaLuaM Co 3HaKOBbIMU 1 6e33HaKoBbI-
MW LenbiMy yncnamm anmHon ot 2 go 32
6aiiT, a TakXKe HEKOTOPbIM NPOCTHIM NpU-
emMaM onTUMU3aLuKN NporpamMm No GbicT-
pORencTBUIO.

YeTBepTbii TOM (ero BbiNyCK TOAbKO
HameuaeTcs) NocBAuleH pabote ¢ nnasa-
1oleil 3anAToi, cneyranbHbiM GbiCTpbiM
anropuTMam pacyeta U obMM MeTofam
aNMNpoKCcMMaLun € 3aAaHHOW TOUYHOCTbIO
06X pasyMHbIX GYHKLMOHANMbHbIX 3aBu-
CUMOCTel, 4TO NO3BONAET BeCTh GbicTpble
pacyeTbl Aake Ha MUKPOKOHTponnepax ¢
NpPou3BOANTENbHOCTLIO B efiuHuLbl MIPS.

(095) 777-1215, No 3neKTPOHHON NOY-
Te podpiska@dian.ru unn

no NOYTOBOMy agpecy: 127015,

r. MockBa, yn. Bytbipckasn, o. 41/47,
000 «M[] CkumeH».

Bbi MoxeTe Nprobpectyt KHUry 1 nof-
NUcaTbca Ha XypHan «CxeMoTexHUKa»
HernocpeacTBEHHO B pefiakLum Mo agpecy:
r. MockBa, yn. ByTbipckas, o. 41/47 (metpo
CaBenoBcKas) U Ha cneLnannsMpoBaHHbIX
BbiCTaBKaXx.

OtpenbHO OTMETMM, 4YTO NpuBepeH-
Hble B KHWUre nNpaKTnyeckue npumepbl uc-
Nofb3ylT, NOMUMO MUKPOKOHTPOJIIEPOB,
60MbILOE YNCNO aHaNOTOBbIX U LIMPPOBbIX
MUKPOCXeM TaKWX WU3BECTHbIX MPOU3BO-
outeneit, kak Analog Devices (AD77xx,
AD7894, AD855x, REF19x n psaa Aapyrux),
Maxim (MAX202/232, MAX680, MAX619,
MAX187/189/1241,1243 1 M nopobHbie),
Burr-Brown (ADS7816 1 um nogo6bHbie,
DDC112u . a.).

Y Bac ectb BO3MOXHOCTb MOANUCATLCA
Ha KHUry A. OpyH3e «MUKPOKOHTpOiepbi?
310 e npocTol». CToUMOoCTb NepPBbiX Tpex
TOMOB KHUIY, BKNOYasa AOCTaBKy no Poccuy,
coctaBnfet 277 py6. 20 kon. (B T. 4. HAC).
JocTaBKa KHUI OCYLLEeCTBIAETCA Yepes Noy-
TOBbie OTAeneHus.

Bbr moOXeTe NoANMCaTbCA Ha KaXkabii
ToM KHMrM A. OpyHae «MUKpPOKOHTpOR-
nepwm? 3710 Xe npocrol» oraenvHo. B
3TOM Clly4ae CTOMMOCTb OAHOTO TOMa,
exmoyas HAC n gocraeky, coctaBur 99
py6neii. Cxema onnarbi Ta e, YTO 1 3a
BeCb KOMNMEKT KHUIu.

HALLUU PEKBU3UTDI:

000 «M] CKUMEH»

WHH: 7731195492 KIN 773101001
P/c 40702810200000005646

B OAO Kb «HaumoHanbHbIN
KOCMUYeckuin 6aHk» B . MockBa
K/c 30101810900000000278

BUK 044579278

OKOHX 84500, OKINO 52744508



Kypnan «CXEMOTEXHHKA

www.dian.ru

Kypnan «<KOMITOHEHTBI n TEXHOJIOTUW»
www.compitech.ru

INIOOITNCKA — 2004
XKypuan «CXEMOTEXHHKA» www.dian.ru
Yepes xatanor Arentcrsa «Pocriedats» (kpacHBIi) — unHpekc 80724 (uin P®), 82177 (crpan Bartuu u CHT).
Yepea O6bemynenunlit Katanor «IIpecca Poccum» (3emenstit) — uupekc 41733.
JKurem YkpauHB! MOTYT TIOJIIHCATBCA depe3 KaTanor arentcrBa KSS (044-212-0050, 464-0220) — wunpekc 10540.
Xypnan «KKOMITOHEHTBI u TEXHOJIOTHH» www.compitech.ru
Yepes kaTanor AreHTcTBa «PocnieuaTs» (KpacHblit) — mHuekc 80743.
Yepes O6pemiHennbnii kaTanor «IIpecca Poccuu» (3eneHnlit) — uHpeke 41734.

JKutenu YxpavHBl MOTYT TIOAITHCATHCA Yepes kaTator arentcTBa KSS (044-212-0050, 464-0220) — unpexc 10358.

OdopMUTE IIOANKCKY ¢ MOCTIEAYIOLIEl JOCTABKOM MOXHO Takxe B m06oii cTpaHe depe3 pupmy MK-Periodica. [Togpo6uyio undopma-
1mio Bel MoxeTe yaHaTs no Tenedony B Mockse (7+095) 2819345, 2815715, 2813322, e-mail: info@periodicals.su

YcnoBus MOAMUCKY Yepe3 PelaKiHio:

Kommnnexr xypHana «CxemoTexHuka» Ne 1—12 Kommnexr xypnana «KommonenTs! 1 TexHOMOTMM»

3a 2004 r. (CTOMMOCTH HOCTaBKH BK/IIOYeHa) — 504 p. Ne 1—9 3a 2004 r. (cTOMMOCTB IOCTaBKH BK/IO4YeHa) — 900 py6.
KomrutexT xypHana «CxemorexHuka» Ne 1—12 Komrurext xypnana «KoMmonenTsl u Texnonorvm» Ne 1—4, 6—9
3a 2003 r. (cTOMMOCTD JOCTaBKM BiUTioYeHa) — 475 p. 20 xon. | 3a 2003 r. (CTOMMOCTb IOCTaBKY BK/IIOYeHa) —872 pyb6.
KommexT xypuana «CxeMoTexnuka» Ne 4—7, 10—12 Kommnext xyprana «Kommnonentsr ¥ TexHonorum» Ne 2, 3, 6—9
3a 2002 r. (CTOMMOCTb [OCTaBKU BKIIOUeHa) — 231 py6. 3a 2002 r. (CTOUMOCTb NOCTAaBKU BK/OUeHa) — 275 pyb.
KomrninexT xxypHana «CxeMoTexHuka» Ne 3, 5, 6, 10—12 Bel MoxXeTe BHITIMCATh OTHE/MbHbIE HOMepa XypHata «KoMronen-
3a 2001 r. (CTOMMOCTB JOCTaBKH BKIIOYeHa) — 165 pyb. T ¥ Texnonmoruu» 3a 2000—2003 r. (CTOMMOCTb IOCTABKH BKJIIO-
BbI MOXKeTe BHIIMCATh OTHENbHBIE HOMepa xypHama «CxemMo- 4yeHa) — 55 pyo6.

TexHuka» 3a 2001—2003 r. (cToMMOCTb HOCTaBKH BKIIIOUE- O Ha/M4YMK HOMEPOB y3HaBalTe B PelaKIMH

Ha) — 39 py6. 60 koL no ten. (095) 777-1215 ’

O Ha/MYHH HOMEPOB y3HaBaiiTe B PeNAKLIMH

o ten. (095) 777-1215

® riepeylC/IMTE JIEHbIYM Ha HAIIl pacdeTHBI cdeT yeped CHepOaHk Mo KBUTaHIMH, MO0 yepe3 MOYTOBOE OTE/NEHHE [IOYTOBBIM Iiepe-
BOIOM;

@ OTIpaBbTe KBUTAHI[MIO 00 OIIaTe (WIM KOITHIO) M CBOM TOYHBII IOYTOBLI afipec (MHOEKC 06513aTe/IbHO) B PeIaKIIUIO IT0 IIOYTOBOMY
anpecy: 127015, Mocksa, yn. Byrsipckas, f. 41/47, OO0 «M]JI Cxumen», otgen nogmucku Wi no ¢akcy (095) 777-1215, e-mail:
podpiska@dian.ru.

® BHI MOXKeTe TaKXe MOANHCATHLCH Ha JKYPHAA HEIOCPEICTBEHHO B PedaKUHM 1o ajgpecy: T. Mocksa, yn. Byrsipckas, . 41/47
(Metpo «CaBenoBckasi», BO IBope A. 17, BXOJI C TOpHa 3[aHusA) U Ha CIIELIMATH3HPOBAHHBIX BHICTABKAX.

HAIIIM PEKBU3WTHI:
000 «MJI CKMMEH» MHH 7731195492 KIIIT 773101001
P/c 40702810200000005646 B8 OAO KB «HaiuonanpHbI KocMuYeckuii 6ank» r. Mocksa
K/c 30101810900000000278 BMK 044579278 OKOHX 84500, OKITO 52744508

Buumanue! K cBenenmio mOAMHCYHKOB: OTIEN MOMIMCKH He HeceT OTBETCTBEHHOCTH, eC/TH NOIHCKa 0popMIeHa depes Apyrie (pUpMBL
B crryyae oTMeHB! 3aKa34MKOM NPOHM3BEIEHHOM ITONNMHMCKK IeHbIH 32 TIOAMHCKY He BO3BPALL{AIOTCS.

Hudopmanus o monnucyuke:
HasBanue opranusaliyu O.1.0.

HHH KIIIT (n1st opraHu3anmit)
ITouTOBKIIT azpec, UHAEKC

Tenedon/Pakc E-mail

[Topnucka Ha >XypHain Ne 3a 200____ rop
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