!

v ssgn e

o

f

DR

BB )T A

[ o A
o D
T

s e

o
bl

1)

ceund ey

t
:”1

ﬁi!!%llﬁ

e -

- X
Cadend]

RIS







PETPO 5
S0 BBICTABKUM N7

RN ?:-‘:;\\\-
RREARRNPE L AT TR
NN

R

7407 BUBEOTEX KA 1

3BYKOTEXHUKA 16

e

P SR EN T
HAYKA ¥ TEXHUKA 29
. 3

NN cTOo H KMITMTAHMS 36

MaRan, \ T W- &F AEmr e REAL .

BNIEKTPOHUKABEbLI =~ O

2 LRALy 2ILTL Y90S

PAONOTHIOBUTEIIO-KOHCTPYKTOPY 4 1

RN
TR

X QJIEKTPOHUKA 3APYJIEM -

... CTIPABOYHbBINA JINCTOK {49

P WO — HAYWHAIOLLYIM 53

0O B3 6

1924 ron. U3 NEPBbIX HOMEPOB XYPHAJTA... ... .. i i e 4

A. 3nea BECMNEOANIBHAR "BAY -TTPHMCTABKA . ... ... ittt iecaians 5
B. Mepkynoe. CES-2004 B NAC-BETACE . . . ... .. et eeae e 7
C. MuyieHKoB. CeBIT — 2004 . . .. v it e e i et e et 10
I AnéxnH. HOBHIE BO3MOXXHOCTW CTAPOIO TEREBU3CPACCAY ........... 1
K. Nerponaenoecknii, OCOBEHHOCT M BBAWMOI3AMEHAEMOCTb BLU BBIN ... 13
A. Wsanos. ABYXIMONOCHDBIA MPOMKOIOBOPUTEb C AABUPHMHTOM . ....... 16
3. Kyaneuos. NAPAMETPUHECKWIA 3KBANANIEP AN MOAYABHOIO NYNLTA .. 17
O. KopHuunoe. BJIOK PEMYJIMPOBOK AKOEBUTEILCKOIO YCUITMTENA ....... ... 20
M. CanoxHukos. CUMMETPUPYIOLLWIA YCUAWTENL ANKA SAEKTPETHOIO
MUKP O OHA . . e e e e 21
C. Kocos. JOPABOTKA KACCETHOIMO MAFHWTOMOHA "BEFA MM-122C" . ... ... 22
M. Ozonun. AVCTAHUMOHHOE YINPABNEHWE YKB PAOMUOCIIPUEMHUKOM . . . .. 23
M. Muxaiinos. HOBOCTY SMPA .« . . .t e e e e 25
H. XmonmH. MSMEPHUTE L LC ..o i i e e et et ieeeaan 26
A, Bytos. JOPABOTKA MYJIBTUMETPA "MY-B7" . .. . o e e e e i ieeen 28
B. Monakos. 3ABBITAA PAOVMOMETEOPOJIOIMNG ... . i e e e e 29
C. Piomuk. OCOBEHHOCTW MI'POBOW BUAECTIPUCTABKM "PlayStation 2" . . . . .. 31
B. Kappanonos. MP3 NMPOWIPLIBATENL — NMPUCTABKAKINK .. ............... 34
E. KonomoeL,. NABOPATOPHbBIY BJIOK MUTAHWS C KOMNAEKCHOM 3ALLMTON . .., 36
B. Megsw. 3APHOHOE YCTPOWCTBO A9 TEPMETHMYHBIX
KWCJIOTHO-CBUHLOBBIX AKKYMYAATOPOB . ... ... ... . i 38
A. Kawkapos. MK ABTOMAT YNPABNEHWA OCBELLEHWEM .. ................. 40
0. AasupeHko. NMPOEKTUPOBAHME SJIEKTPOHHbLIX NYCKO-

PErYNMPYIOLWX ANNAPATOR o109 NIOMMHECLIEHTHBIX NAMIN .. ... .. ... .. 41
A. YnesHoB. LMOPOBOW TAXOMETP—HACH! . ... v e 45
B. Xpomos. SNIEKTPOHHOE PENE KOHTPONA 3APHOKIA ... ... ... veenn.. 46
A. Ceprees. MMPOSNEKTPUHECKWE OATYNKM UK UBNYYEHARA .............. 48
B. Kvcenes. MONEBBIE TPAHSUCTOPHI CEFMUKNS04 . . ... .. .. iii v, 51
A. Jonruih, NMPOFFAMMATOPBI M NPOMPAMMIPOBARWVE

MUKPOKOHT PO IEP OB ... ittt ittt e et et eanaaans 53
A, Cnumuenkos. NTPUEOP INA NPOBEPKWN TRAH3WUCTOPOB .. ... .. oo e 55
B. NonosunkuH. NMPMCTABKA — UBMEPUTENB EMKOCTM .. ..o ..o v 56
0. Pomanunxud. MPOEHWK HA OCHOBE MUHWATIOPHOIOPENE + ..o e v e v v v v h 56
W. UanamH. SJEKTPOHHEIN YPOBHEMEPR ... .ttt it eeee e 57
A, Napbika. YCUNUTEND 34 HA LUDPOBOW MUKPOCXEME ... ... ..c0'veun.. 58
B. Mapxos. TPMYCTPOUCTBAHAOY . . oot et 59
A. Necrnynii, ECTb HOBBIE MAPOBLRIE PEKORPOLBI! . ... .. o 61
H. Xmonud. HACTOTOMEP — UM®POBASA LUKATTA C XK MHOWKATOPOM . ...... 64
. Hevaes. ABE KOHCTPYKLUMKM AMAMASOHA 430 ML . . .o v oo oo i e e e e e 66
SAKOH O CBOBOIE GOMPA .. e i i e et e eaee e e 68
W. MNouropees. BCEM BCTPEMAM BCTPEYA ... o oo e e e 70
CEMUIHAR CP P i i i e a et e ettt e e 71
USWE — BO JTET .. it et e it e e e e 71
NMPASOHUK MPO OO I KAET CH . . e i i ettt i i seeenn 72
A. lonbiwko, NGN — CETW BYOYLUETO CEMOOHA ... . . . o e e 73
AHATTMBATOPR CNEKTPA GOP-827 . ..o e e e e e e 75

OBMEH OMNbITOM (c. 22, 24, 28). HALLA KOHCYNETALWS (c. 48). Ha kHuxiioi nonke {c. 76).
NOCKA OBbABSIEHWN (c. 1, 3, 9, 12, 19, 28, 30, 35, 76—80).

Ha unaweii obnoxxe. CorpemerHan nabopatopus pagronoburens: nameputens LC n yacrotomep KOHCTRpyKUpm H. XnionvHa (cMm. ¢. 26 u ¢. 64),

e
|.-
=
ok
l—
~

Tupax xxypHana «Pagno» Ne 6 cgan B OAO «Pocneuyarb» gna paccbuiky nognucunkam 04.06.2004 r.

CEPBUCHBIE PEXXUMbI JINTM BUAEOMATHUTO®OHOB
AKYCTUMECKAY CUCTEMA "VERNA 100A-10"

Li-ion AKKYMVJIATOPbI: BESOMNACHAA 3APAOKA
BECKOHTAKTHbIA AATYUK NPUBAVXEHUSA
MOHUTOP CNAPEHHOW JINHUN

BEPTUKAJIbHbIE AHTEHHbI

e —— IS ——



i .
"t

N ’4"“‘”'

“Radio” is monthly publication on audio, video,
computers, home electronics and telecommunication

YYPEAWUTENBE N USLOATENDL: PEOAKUNA XKYPHAJA «PAOVO»
3aperucTtpuposaH Komutetom P® no nevatn 21 mapta 1985
Perucrpaumonnbtia Ne 01331

FnaeHbiii peaakTop 0. . KPbIJIOB

PenakumnoHHaRA KoNnerna:

B. B. AIEKCAHIPOB, B. 1. BEPIOTUH, A. B. TONBILLUKO, A. C. XXYPABINEB,

B. C. UBAHOB, E. A. KAPHAYXOB (OTB. CEKPETAPL), C. H. KOMAPOB,

A. H. KOPOTOHOUWIKO, B. I MAKOBEEB, C. . MULLIEHKOB, A. NN. MCTUCNABCKWI,
B. T. NONAKORB, B. I CTENAHOB (NEPBLIFA 3AM. M. PEOAKTOPA), P. P. TOMAC,

B. B. ®PONOB, T. M. XOBAHCKAHA, B. K. YYAHOB (3AM. IMN. PELAKTOPA)
Koppekrop T. A. BACUJTLEBA

Oo6noxka: C. B. NASAPEHKO
Bepcika: E. A. TEPACMMOBA, C. B. TASAPEHKQ, B. IN. OBLEAKOB

Appec pepakuun:
107045, Mockea, CenveepcTos nep., 10
Ten.: (095) 207-31-18, dakc; (095) 20B-77-13

E-mail: ref@radio.ru

Mpynna padoTtbi ¢ nucemamu — (095) 207-08-48

Oraen pexknambl — {095) 208-99-45, e-mail: advert@radio.ru
PacnpocTtpaHenue — (095) 208-81-79; e-mail: sale@radio.ru
Moanucka n npoaaxa — (095) 207-77-28

Byxrantepusa — (095) 207-87-39

Haiuy nnaTexHuie pekBu3nThl:

nonyyarens — 3A0 "XypHan "Paguo”, UHH 7708023424,

p/c4. 40702810438090103159 B Mewarnckom OCB Ne 7811, r. Mockea
Bauk nonysatenss — Coepbark Poccun, r. Mockea

kopp. cuet 30101810400000000225 BMK 044525225

Mopnucaro K nexary 17.06.2004 . Qopmart 84x108/16. MNevare ocpceTHan.
O6rem 10 ¢u3. ney. n., 5 6ym. n., 13,5 yu.-u3a. n.

B poaHuuy — ueHa gorosopHas
NoonUCHOM MHAEKC:
no katanory <Pocnevatn» — 70772;
no karanory ¥YnpaeneHws pegepanbHOr roytoson ceasun — 89032,

3a cogepxarue peknaMHoro 00bARNEHWA OTBRTCTBEHHOLTL HECET
peEKnaMpoaTerb.

3a OpUrMHANLHOCTL W COOEPXaHWe CTaTbi OTBETCTREHHOCTL HECET aBTop.

Pepakums He HeCeT O1ReTCTREHHOCTI 32 BOBMOXHDBIE HEraTyvBHLIE NOCRENCT-
B8US MCMNONL30BAHUA ONYONMKOBAHHBIX MATEPManoB, HO NPUHUMAET Mepkt NO MC-
KMOUeHnio olmBoK 1 OneyqaTok.

B cny4ae npuema pykonucu K nybnukauuy penakuma cTaBuT ob aTom B n3Be-
CTHOCTb asropa. [Npu aToM pegakuma nonyHast UCKMOYMTENLHAE NpaBo 11a Pac-
NPOCTP2HEHWE NPUHATOrO NPOV3BEOEHNA, BKIO4YAA ero nybankauuy B XypHane
«Paano», Ha UHTepPHET-CTpaHnLax xypHana, CD unn uHeim obpazom.

ABTOpCKOE BO3HArpaxaeHue (FroHopap) Boirf1a4uMeaeTcs B TEUEHUE OAHOro
Mecsiua nocne nepson nybnukauny B pasmepe, onpegenseMomM BRYTPEHHUM
CripaBoOYHUKOM TapugOB.

No UCcTEYeHUY OAHOIMD rofa ¢ MOMEHTA NEPBOA NyBNMKaLMM aBTOP VMEeT
npaeo onybnmMKoBaTh aBTOPCKWIA BAPUAHT CBOEFD NPOU3BEACHUS B APYrOM MEC-
Te 6e3 NpeaBapuTensLHOO NMCLMEHHOMD COrNAacyii Peaakuvi.
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1924 rop. U3 nep

[locaenusagsn panMomona -

3/He 23BEIKA YBepAIT, YTO B IOCHSHES
BpeMsa pPaJHONWCHTeNLCTBO  CTAHOBHTCA
JKOCTOKHM. KOHKYPOHTOM KYPHJILIIHEOB Ta-
6axy. Hagapmuce, Xamkercs, B KOHIE
1922 roma, ueOOHIKHOBOEHO Ppa3BHBAGTCA
MOJA Ha pajJHOONOpPTCHTAPH, M0
M00HKE uB06pamenHoMy Ba obGxoxke. He-
H3BGCTHO IOYeMY, HO PaiHOJOOGETEIH
YIIOPDHO CTPEMATCH 3aRNI0YATH CBOH NPHEM-
HUKH B W3R I[HHIC JICPCBAHHEI® IOPTCHATAPHL
BumeynonapyTiie 30Lle S3HKH YBEpAKT,
9T0 B HACTOALLEO BPOMS JepeBAHHLIN nOpPT-
cErap B Marasunax MOoCKBEL dAwjfercsd
PeAKOCTLI.

He punst Gonemol OGelH B yKazsaHHOH
oje, peAAKIHSA FOTOBHT ONBCaEHe 1n0100-
HOT'0 TpHEeMHHKA, A8BIISIN0 OTJIHYHLI® pe-
8YJbTATH, A8 OJHOIO B3 CASAYIOIMEX N,
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12 oxralpa c. r., HAJNO NOJATATE,
OCTAHETCH B-MCTOPHH COBETCKOr0 pa-
TMOMIOOHTEILCTBA, KAaK JAeHb Hayala
PeryIspHOil pajguoBenaTesbuoi mepe-
Jauu. Hounz B atoM Ooanwmom Jgene
CHOBA TpOABHIK paoune Oprann3auuu
B anue MI'CIIC, yem eme pa3 nom-
UepKHYT KJAcCOBLl Xapaxkrép BO3-
HHKIUEI'O Y HAC pPaiHOmMOOHTeNLCKOIO
JBHIKEHHs, OTMEYeHHBIl B 1epeIOBLIX
cratbax N 1 J¢ 3 Hauwero sxypaaJa.
ITporpavyul yepegaun crenuajbHO NPH-
CHOCAOIMBAIOTCH K 3AMPOCAM H HOTpes-
HOCTSIM padoyero, NMOBHIMAS ero KyJL-
TYPHBIT YPOBCIL H KJACCOBOE CAMOCO-
suamne. Koneuno, »atoM panpaniennu
PadOTY NPHASTCS HOCTOMHHO YTOUHHTL ,
IO RAMNO TO, UYTO MAYAIO CLedano
cepLesuo, B3AT TpPaBHIBHHE  Kype,
NPELYNPeRIAIONHIT BO3MOKHOCTH Xal-
TYPHOPO HCIOIH30BAHMA DAJHO: HAle
paﬁno Cpasy ke NMOCTymaeT Ha caymxly
K pabouemy.



YuwmrecCbh YHN'TATHh CXEMb!

B cpiaan ¢ HoOCTATROM KaR B EOXM-
4Y86CTBEHHOM, TAE H B EATEeCTECHHOM OTHU~
JIEHHH KHHT I8 HA9HHAOOEro JIoORTRNR,
GONDOIRHCTRO YHTATENOH DAIIErO KypHaIa
RUIET B EeM asGyEN paJBONoGHTONRBCTRA.
BeoneHie wuraTena B Kpyr nheft panmc
B HACTOXINEe BpeMsd, KOTLA Halle Pajmso-
TO0UTeNECTBO LePOXHBAST 6lIe TOJIbEe
CBOfl MJAZeHYOCRHR BO3PacCT, OCTAETCH
ozuofl H IVABHRIX 83733 ,PazroxwOm-
rena’.

OcnoBuos TpeGoBanHe, KOTOPO® BCARRE
3100dTeAR JIOJKSH Dpen‘saAsidTh E cefe —
¥MOHHE DOMHMATE H pasGHpaThCA B CXe-
Max. Yciaopune 0603HAYGHHA Ha 4opre-
Jkax, KOTOpHe npaBoxmiIach Ha 2-off
¢TP. OOGMOKEE HPOALIAYILHX HOMEPOB —
BOOTO POJa 830yRKa N8 YTOHHA YepTe-
setl. Dropoft mar k JuERnAanEA pagBo-
6e3rpaMOTHOCTH H BMOCTe € TeM K HoAro-
TOBKE AAA WY PHAJIL NOATOTORIEHHOH ay 3A-
TOPHA YHTATONOH (DOKA YTO pajinoOdBTATe-
A8 OI0 HYMHO CO3NRBATH)—ME PANOM
(0 CXeMATHYECKREMA YEepTeMaMH gaeM
cooTBercTnypIine nM pEcyHEHR (Ilar
33 1mAroM); H B JanbHefllmeM, OO Mepe Ha-
AoOHOCTH, 6GyAeM HX AABATE.

Y4auTech Ha HHEX YHTATL CXoMpl!

Tem, KTO BEUIACT HOC

Cyza mo muceMaM B perakumio,
MHOIMI® M3 JI0DHTeNeH BURJAOT B YHEI-
une. ¥ oanux ,uocrpoennuit 1o scem
NpABHIAM® TnpueMHUK He padoTaer,
Apyrue yApyuYeHuL paceTOSnHeM, KOTO-
pue He JAeT UM BOSMOIKHOCTH HpPHHE-
MATb PajguoTeseOR Ha npocrof mpr-
¢MHNK, DpPU OTCYTICTEBMH HA PLIFKE
KATOANEIX JAMIT M JIPYIEX HeoHXOomn-
MEIX UPHGOPOB.

Mo mpuskipaeM YHEBAKIHX TOBA-
phme#f ¥ GOXpoCTE A K BHICPIKKE.
Mn npanmomunaeM mM, BTO EacrToHuu-
BOCTh — 3AJOF YCNEXa, 49T0 JeN0 Ha-
YONUTCH e€INe B CaMOM Havale, YTO
KOXBCO MCTODEM XBHIRGTCHA NOCTATOYHO
OLICTPO (CKOpPO, CXOpPO HAYHYT IOfA-
BAATHCA B CTAHURE B 0pRGOpLI!) M 4TO,
Hakoueu, perakuwmi .,PaxmoXwobaTean
paboTaeT M YeM MONKAQ IOMOMIET.
Hopsonure nora nox caoit xwGHTEIH-
ckBi aHTYSWAIM (YHIAMEHT Teopuy,—
OHA ¢BILNO BAM Npurojurcd B chepe-
JR6T MHOrO0 BPEMEHH M JeHer, KoTIa
CMOCTE OPHCTYNHTE K DpaktPRe. Hy,
a eCIH YR BCe-TAKH DpeMA OT Bpe-
MeHy W B3TPYCTHETCH, — KPOUTUTE
»OOIIOBEIM panmomofuTera® (cM. Ha
000poTe) — OHYU MOJHEMYT Bam OMy-
CKafoImuiica no¢ Kpepxy!
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BECTEIAJIbHAS
BAY>- TIPHCTABKA

A. SJIE3, r. PoBHO

"INeKTPpoHHan My3bika“, BO-
wenuias B MoOAy HECKOJIbKO Jecs-
TUNEeTUIA TOMy Ba3as, nNogHsna 3a
c0060#1 BONTHY KOHCTPYMUPOBaHUS ca-
Mo EeNbLHLIX NPUCTABOK QN1 peanu-
3auun pasHoobPa3HbLIX My3bIKab-

dopmoii. Korga my3sikanHT, ur-
pas Ha UHCTPYMEHTEe, Hauma-
€T Horo# Ha nnargpopmy nega-
nu, OH BpauwiaeTr ABUXOK nepe-
MEHHOI 0 pe3uncropa, npy 3T7ToM
npucraska c¢opmupyer ynpas-

HbIX 3gdexkTos — “"Bay-say”, nsoWui curHasna, BO3neEiCcTBY-
“pas”, "necnm” uap. 101NN COOTBETCTBY-
Onucanusi MHOrX Bapm- e < F owum obpasom Ha
aHToB  mobuTrenscknx - Y58 xapakrep aBy4anns
npucTraBoK B CBOE Bpems . UHCTPYMEHTA.

661N onyé6sMKoBaHbI ’ Onuncaunass B cra-

B XypHnane "Paguno”.
CerogHawne# ny6-
nukaymne (ona 6bina &
nometijeHa 8 "Paguo”,
1977, Ne 10, c. 58, 59) mbl xo-
TMM HaANOMHUTL YuTarenam o6
OQHON N3 TAKNX KOHCTPYKLUNIA —
becnepnansHoO# "Bay”-npucras-
Oprad ynpaBneHuss 3BYKOM
Yy 10QO0OHBIX NpUCTaBoK 0ObIYHO
npegcrasnser cobow negans-
HbI MEeXaHu3M C HOXHOM nnar-

B“Bay"—anCTaBKax C nefanbHeiM yN-
paBneHneM B KAYECTBE peryivpyiowe-
ro anemeHTa obblMHO MCNONL3YIOT nepe-
MEHHbIE PEe3nCTOPbl UK POTOBNEKTPOH-
Hble YCTpOICTBa. lepBble UMEIOT Mabii
CPOK CNyxObl, @ BTOPLIE CNOXHEE B U3ro-
TOBNEHUM 1 MEHEE HAMEXHbI V1 SKOHOMUY-
Hbl M3-32 HANWYUA Nammbl HaKaNMBaHUS,
nockoneky B DONMbLVHCTBE CryyYaeB npu-
CTaBKW NUTAIOT OT BCTPOEHHbLIX BaTapeii.

MNoaTtomy Npu paspaboTke onvcbisae-
MOM KOHCTPYKUMK "Bay" -NpucTaBky Obina
nocTasneHa 3a4aYa NoBbILLUEeHUs HaJeX-
HOCTH YCTPOWCTBA, YNPOWEHWs ynpasne-
HUS UM, obnervyeHust ero U3roToBNEHUA.
B sToir npucTtaske perynmpyiowmm ane-
MEHTOM SBNSIETCA KOHAEHCATOP, KOTOPbIA
oBpa3oBaH MeTannuueckoin naacTuHoOMm
¥ CTONOW HOrK (MK NAJOHLIC) MCNOJTHN=-
Tend. Mamensn paccroaHue mexay "ob-
Knagkamu” KoHOeHcaropa, M3MeHsHoT ero
€MKOCTb, HYTO NPUBOANT K N3MEHEHWIO YN-
PaBRSICLIEro HanpsHKeHUa Ha UCNONHWU-
TENLHOM YCTPOWCTBE — TPaH3UCTOpPE.
NopobHoe ynpaBneHNe MOXET HanTh
npUMMeHeHue 1 B Apyron annaparype, rae
HeobxoammMa BbICOKas HafLeXHOCTL pery-
NMPYIOLLEro aNeMeHTa.

Kpome aToro, onvcoiBaeMas NnpucTae-
Ka coaepxuTt Takxe npeodpasosarent
cnekrpa, peanuayownin "gpasa”-addekr.
MpeobpaloBarent cnekrpa cobpaH no
CXEMe YCUNNTENS—OrpaHlunTens.

becnepannbHas npcraska (CM. cxemy
Ha puc. 1) npearasHayveHa ans nogKNo-
YEeHUA K BNeKTporutTape C anekTpomar-
HUTHbIM 3ByKOCHUMaTenem. "Bay"-ycr-

“-x M

r?”

The “"Bay’ -npucraBka
negany KaKk TakoBo#
He unmeer. Ee 3ame-
HSIeT nexalwjas Ha no-
Ay mMerannuydeckas nnacruHa,
a ucnonuuTens nokaynsaer Ho-
ro# Hapg nAacTUuHOM, MMUTHUPYS
Haxarue Ha neganb.
OpHUrnHanbHbIA DPURBLNT 4EH-
CTBUSI, MCRONL30BAHHbIVI B NpH-
CTaBKe, MOXeT Haitu npumeHe-
Hue B psifie ApYyrux yCTPONCTE.

poiicteo obecneyvBaeT MHTEpBan nepe-
cTpoitku yacTtorhl 300...4000 My. NoTpeb-
NAEMbBIA TOK — OKONO 5 MA.

B ocHoBy paGotol npegnaraemomn
"Bay"-npuUCTaBky MONOXEHA 3aBUCK-
MOCTb CONPOTUBJIEHUS  KOANEKTOP—
AMUTTEP TPAH3UCTOPA OT HanpsxeHus
cMeLleHust Ha ero H6asze. HanpspkeHue Bbi-
COKOM HaCTOThl C FreHeparopa Ha TRaH3n-
crtope V5 noctynaeT Ha 6a3y TpaH3nucTo-
pa V4 yepes pe3anucTMBHO-EMKOCTHbIN ae-
NUTEeNb HANPSXKEHWs, COCTOALLNI U3 ne-
peMeHHOW eMKOCTM nnacTuHa—cTona
HOMM UCNONHUTENS.

Mpy N3MEHEHU €MKOCTU 3TOMC KO-
AeHcaTopa “aMeHseTcs aMnnuTyaa Boico-
KOYaCTOTHOro curHana Ha 6ase TpaH3ncTo-
pa V4. OH oTKpLIBAETCH, ¥ CONPOTUBNEHVe
ero y4acTKa KOMNEKTOP—3MUTTEpR YMEHb-
LLIAETCH, YTO Bbi3bIBAET YBEIUYEHNE OTPU-
LaTenLHOro Hanpsixervs Ha 6aze TpaHa3nc-
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HoBble BO3MOXHOCT#U CTaAporo

Teneeu3sopac CAY

JononHutenbHoe ynpasneHue paguonpueMHUKOM
YKB, cTepeodpoHUYECKUM yCUNUTENEM

n oceelleHUEeM
I. AJIEXMH, r. Qoreuk, YkpauHa

YCTPOWCTBE MCNOSIb30BaH CTaHOapT-

HbA Moaynb AP, aopaboTaHHbi No
cxeme Ha puc. 4. flopaboTka sakiovaeTcs
B yCTaHOBKE Bonee MOLLHOIo TpaHcdhopma-
Topa T1, xonpeHcatopa C1 punstpa 601b-
et EMKOCTH, PA3bEMA HA YEThIPE KOHTaK-
Ta 1 coeavHeHn uenein COrmacHo Cxeme.
MOXHO nCNONb30BaTL TPAHCHOPMaATOp
TBK-110J1M ot naMmnosLIX reneBn3opos.

o
Q

BMECTO IEPEMbBIUKK, COeaUHAIOLLEI KOH-
TakT 4 paskemMa X2 1 KOHTaKT 3 pasbema
X6. KOHTakThl 1, 2 yCTaHOBAEHHOIO pa3be-
Ma COEAWHSAIOT C COOTBETCTBRYIOLLMMUI Lie-
nsamMn moayns 1Y B pesynbrarte 3Toro npo-
NCXOOAT CuHXpoHU3auns CAY n nuranue
BHYTPEHHEro ycunutensa 34 tenesunaopa.
Ha xpocc-nnarte Moaynsi pajsmoKaHana
YCTAHABMMBAIOT pa3beM X3, ecnu O, KO-
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K neDYIKE Puc. 5 B N K o X2
X19(43) 4)
Cwnoebie Mogynm cobpanbi Mo oguHa-
KOBOM CXCME, NpPeacTaBneHHoW Ha S
puc. 5, u occobeHHocTeln He nmetoT. Cne- Sl 1 K Kowm. 1 X9(At)
IYET TONLKO HAMNOMHWTL, YTO CHMMUCTOPSI = — -
TC106-10 eoiriycka po cepesivnibt 90-x ro- = K Kunm, & X3
[OB MMCIOT PaCroioXeHune BLIBOAOB CO = Modyan  naduoKanang

cTopoHbt Haammeun Y3, 2(A), 1(K), Gonee
no3nime — 1(K), 2(A), ¥3.

NameHerns B Bnokax 1 Moaynax Tenc-
BM30pa 3aKIIONAIOTCS B CNEAYIOLLEM.

B cybmoayne pagmokadana ncobxoan-
MO yCTalnoBUTb KOHTakT 9 B pasbeme X2
(0603HaueHVs pa3beMOB COMMACHO CxemMe
Tenesuzopa). Tpebyemeie U3MEHEHWd
B CyOMOAYNe HYXHO BbINONHUTL MO CXEME
na pmc. 6.a. Tak obecneunBaeTcs nuTa-
Hue YIMN43.

Ha coeauHurenbHOW nnare (Kpome
MNC-50) pasMelaloT YeTbiPexKOHTaKTHLIN
PasbeM, NPUNAasiB ero K nevaiHbiM npo-
BOAHWKAM, nayulm K konraktam 10 1 11
pa3dbema X4. 3arem cobupalot y3en no
cxeme Ha puc, 6,6. noa VD44 BnaveaioT

Okonqanne.
Havanocm.8"P no", 2004 Ne 6

)

HEUYHO, O1CyTCTBYET. [lanee COeAWHRIOT
KOHTaKT 2 pasbema X3 ¢ KOHTakiom 9
pasvema X2 (nutaHue YIMN43), koHtTakT 4
pastema X3 — C KOHTAKTOM 6 pasdbema X9
(perynuposka rpoMKocTw), a kontakt 16
pasbeMa X1 — uepes arnog KAS21A (aHo-
NOM K 3TOMY KOHTakTy) © Koitaktom 10
pasbema X2 (AN4Hr).

Pa3zbem X19 "MaramtodoH” 6noka A9,
cnyxawluui ons noaItoyeHmns CTepecycn-
nUTEeNs, PacnansaioT Tak, Kak NoKa3aHo Ha
puc. 6,8. Mpn 310M Ha kOHTakTax 1, 3, 5 Oy-
net npucytcTeoBaTk curHan 3syka (KCC),
a Ha KOHTaKkTe 4 — HanpsXxeHuc ynpasne-
I8 TPOMKOCTEIO. COOTBEICTBEHHO MON-
¥eH ObITb PACNasiiH U BXOAHOWN Pa3bem CTe-

v
<
o
)

peodoHMueckoro yeunurens. B aBtop-
CKOM BapuaHTe BO BXOAHOM Kackane ycu-
nurens NPUMEHEHa MUKPOCXEMA
TDA1524, a B cTepeopekoaepe — TA7343.

Ans ynpaenenus temOpammn v Hanati-
COM MOXHO MCNONL30Barb HANPSXEHWUA
YNPABNEHWA APKOCTLIO, KOHTPACTHOCTLIO
¥ HACbHLIEHHOCTLIO.

KOHCTPYKTUBHO YCTROWCTBO BLINONHEHO
Ha ABYX NeYaTHbLIX NNarax n3 OAHOCTOPOHHE
$OoNernpoBaHHOITO  CTEKNOTEeKCTOoNUTA.
Yeprex neyatHbiX NMPOBOAHVKOB U Pacno-
NOXEeHWe 3nNeMelToB Ha nnare Moayns yn-
paBfieHnsa NOKasaHbl Ha pue. 7. Pa3bemol
XS4 1 XS2, a Takke XS1 1 XS5 bINONHEHKI
ronapHo oaHum Bnokom. Paszbem XS3 Bbi-
Opal ¢ napannensHbIM OTHOCUTENIbHO NNa-
I bl NONOXEHVEeM KOHTAaKTOB, NOJITOMY n/iaTta
paavonpueMHuka YKB npw nogcoeamne-
HUW K Hemy npeacrtasnaeT coboit npoaon-
nedue NNatbl MoAYNa ynpasneHus:.

Yeprex nevarHbix NPOBOAHUKOB 1 Pa3-
MELLEHWE AeTaNelr Ha nnarte MoAaynsl KOm-
MyTaummn npeacTaBneHsl Ha pmc. 8.

Ha nnarte mogyns ynpasneHmns ycra-
HoBneHa I-obpas3Han nnacTMaccosas na-
Henb (pasmMepsi: WupuHa — 90, BbicoTa —
25, rnybvHa — 10 mMm), H2 KOTOPOW Ha
CTOMKaxX W NOJSIOCKaMM XECTHU 3aKpenneHbl
Mukponepexmouvatenn MIM7 — kHONKK
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E-mail: tvi@radio.ru
Ten., 208-83-05

PAOUO N2 7, 2004

7

peaaeTcsa ¢ NPoUeccopa Yepes3 MUKpO-

p— CXEMy, Ha BLIXOAE KOTOPON YCTaHOB-
O v ¥ag ? e e a— 17 NEH TPAH3UCTOP € OTKPLITbIM KOMEK-
= A V5 = 06w Topom. B pexume SB TpaHsucTop 3a-
VIl gy TTH ”‘%9 fXS 28 kpbiT. Curnan AV umeeT ypoBeHb OKONO
Bl Db Vi .--;f' ' 5 B, curnan TV — 0. MNynet Y — RC-6.
g yog v rip | VD8 I Tenepb Hy>XHO cka3aTb O paguonpmn-
L o eMHuke YKB. B aBropckom BapuaHTe
i s Ivm L1 MCMNOML30BAH NPOCTEMLLMIA NPUEMHUK
4 K7 y. =443 Ha Auanaszon YKB-2 (88...108 MIu) Ha
e 5 =~ y  APY  mukpocxeme K174XA34, cobpanHbiii
. o T4 43%  no cranpaprTHoOl cxeme. B wem obec-
. _[_}F_Q : Ry neynBaeTca NpsiMas HaACTpoMKa, T. e.
R TV | o NOBbILEHME HAMNPSXEHWs HaCTPOWMKY
! [:J'léf' g —fil 2 nepecTpanBael rerepoamH BBEpX,
. 7 Vi A Lo 1{1;_25, = B CTOPOHY 60N€e BLICOKMX 4aCTOT. AH-
SN k= ¥ig o i o 1}2‘, 4|  TEHHOV CNyXuT OTPe30k NPOBOAA AN~
¥ op & i Obty ~ = HOW okono 40 cM, PacronoXeHHLI

. (V4 | = S£F BHYTpU Tenesuaopa.
3 , g b oys §;§ Ha pasbem ons nogknioueHus npu-
R3 /9 A7 i {l—i}“, ~ & €MHVKa BbIBEBHbI BCE HANPSXeHUs
A1 \}. S, Nepekmo4YeHunsi noaamanasoHos, Moe-
L i 3TOMY PaAMONPUEMHUK MOXHO cae-
e K3 |- natL MHOrogmManas3coHHLIM. Hasznauve-
1 b | baghy).  HWE KOHTaKTOB Pas3kLEeMa NOHSITHO 13 MX
“ﬂ'{—"ﬁz ’ I'» obosHaveHus. MuiaHme pasuonpuem-
A i ot ; { HUKA MoxeT Obite 5 unu 12 B. B 3asu-
g 5 | _» Y7p.  CMMOCTM OT HEOOXOAMMOro Hanpsxe-
RY ,‘r{;‘ Il 3 ; } —»f._’fa;. HUA MUTAHUS COBANHSIIOT NEePEeMbIYKOM
£ HD v et (M1 v M2} oony vnK Apyryio napy
Jog o =G——=H3 K OHTAKTOB, OTMEUEHHbIX HA NEYaTHO

! O v vz nnare MOAYNs YNpasneHns.
—ele » —

| 45 | K béub 8 112 F

Y ’ K174XA3% .

Puc. 8 RUIZK s

: RS 47K -
SB1—SB3 ¢ konaeHcaTopamu C3 (Ha AT
SB1) n C4 (Ha SB2). Ha BbiBOABI CBETOAM- L[

OLOB HafEeThl NNacTMaccosbie Kybukn, Vo1 # 5

a CaMW BbIBOAbI OTOrHYTEI B CTOPOHLI NOA 4 )
NPAMEIM YoM, [1pyY HAXATVN HA Kaxabin I vrz oK
creToAMOa KyOWKM BO3AEWCTBYIOT Ha KI31078

WTOK MuKponepeknwuatens. Moaynb

BCTABNSAIOT B NEpReAHIO NaHenb TeneBu- Puc. 9

3opa smecto 6noka HacTpoiikn YCY-1-15,

Moaynwn AP 1 koMMmyTaumu 3akpensne- Ecrm B Tenesusope npumenena CL1Y,
Hbl Ha BOKOBOW CTEHKE BHYTPU TENEBU30-  NO3BONAIOLLAA BPYYHYIO HacTpamBaTth
pa OKoNO CeTeBoro BBoLA. M 3anoOMUHaTb CTaHuuW, TO BuiBog AlMYIl

Cuvnosule mMoaynv uMeoT Hebonblve  moayna Y MOXHO He noaknouyaTb.
pasmepbl 1 HAXOOATCH, Kak ObNo CkazarHo, [pwm atom Bynet pabotatk AlMY camoro
B 3MEKTPUYECKMX PO3eTKax KBaApaTHOW  NpUeMHMKA.
dopmbl. C YCTPOICTBOM MX COEANHSAIOT Ye- CneayeT nMetb B BUAY, H4TO HaNpRxe-
pe3 MUHUATIOPHEIR WTEKepbl. TpY Po3eT-  HWMe HACTPOWMKKW B aBTOPCKOM BAPUAHTE U3-
KW — ABe AN9 Harpy3kKn M ogna ceteraa ons - Mensetca oT 0,5 ao 10 B. MNostoMy Heob-
Tenesniopa, 0bveanHeHbt B oauH Onok. XOOMMO WNY OENUTENEM HANPSXEeHus,

B yctpoicTee B3ameH TPAH3UCTOPOB  WMNW KOHAEHCATOPOM, BKNIOYAEMbLIM NO-
KT315 u KT3102B mMoXHO ucnonb3oBaTe  CNnefoBaTteNbHO ¢ BapPMKANom, YCTEHOBUTE
nobbie MANOMOLUHBIE KDEMHUEBLIE TPaH-  rpaHuLbl npulinMaeMoro ananasoxHa YKB.
auctopbl. Bmecto tpaHauctopor KT8146 Kpome toro, B Bapmante astopa CY
npUMeRVMbl TpaH3ncTopel cepun KT816  BbinonHeHa NO npocteiuient cxeme, T. €.
mnm KT837, xenartenbHo ¢ MUHUManbHeiM -~ Be3 KaHana octaHosa, U Ha Bxoa IDENT
nageHWemM HanpsXeHWA KONNekTop—  npoueccopa NoaaHo NOCTOSIHHO Hanpsixe-
amMuTTEep, Hanpumep, KT8370. Hue +5 B. Takxe B yCTPONCTBE He peanu-

PasbeMbl MCNONL3YIOT Takue Xe, Kak
W B TENeBu3opax, aeduumra o He npea-
CTaBNSAUOT.

B nanaxuvsannn yCTpoMCTBO HE HyX/a-
eTca. Heobxoaumo TONbKO BHIPABHATL
yPOBHU curiiana 34: B8 Tenesn3ope pesmc-
Topom R11 Bnoka paguokanana, a Takxe
COOTBETCTBYIOWMMK PENYNATOpPaMK  BO
BHELIHEM CTEPEOYCUNUTENE U B paanornpu-
emHuke YKB, 4tobbl npu nepeknoveHvy
PEXVMOB He DBINO Nepenaaos MPOMKOCTH.

B tenesuzope npumeneHa CAY Ha
npoueccope INA84C641NS-168. Curnan
ynNpaBneHms BIIKOYEHMEM annaparta ne-

30BaHa BO3MOXHOCTb PYYHOW HACTPONKU
C 3anOMWHAHMEM, NO3TOMY pPaavonpruemM-
HWK ONONHEH UMUTATOPOM 3axBarta CTaH-
LMK, COOpaHHBIM N0 CxeMe Ha puc. 9. Pe-
3ucTopomM R2 yctaHaenmBealoT Haunyyuiee
KaueCTBO 3By4YaHNA NMpuy 3axeare cTatigin.

(nata NnpueMHMKA 3akpenneHa Ha oT-
peake yHUOULUUMPOBAHHOW MOHTaXHOWN
nnaTthbl, K KOTOpPOI npunasHel Heobxoaum-
Mble KOHTaKThl 4518 coeavinelivs ¢ pa3sne-
MOM XS3 MOoayns ynpasneHnst ycTponcT-
Ba. Ha 310l Xe MoHTaxXHOW nNnare pacna-
SiIHbl AeTany MuTaTopa 3axsara.

Penaxtop — A, Muxaitnos, rpaduka — 0. AHapees

[

o: - " < s K

PAAUOJETAJIN — NOYTON

KoMmnnekrauna npeonpuaTuia.
OnToBbLIE NOCTABKW MMMOPTHDBIX Paguo-
Aetanen no karanory: www.dart.ru.

Mpubopur GEFRAN, koHgeHcaTopbl
WIMA, avoanr DC Components, wm-
NOPTHLIE CBETOANOAbLI, PEe3nCTOpbI,
KOHAEHCATOPb! Y pasbembl, PypHUTYRE
ANA 3NEeKTPOHHbIX YCTPONCTB.

Ten./daxc: (095) 963-6625.

Onrtosuit o1aen: alex@dart.ru.

Posnuvua: 125040, Mockea, a/a 36.
sales@dart.ru.

¥ * *

BbiCOKOKaueCTBEHHbLIE MEeYaTHble
nnartet gns c6opkmn YM3Y BB Hukonas
Cyxora (ver. 2001)

http://www.amp.renet.ru

E-mail: for-x@yandex.ru

* * *

NOCHLITTOPT U149 BAC!

Mertannouckatens "POINTER"™ —
3400 pyo.

Habop OCHOBHbLIX 3NEMEHTOB L8
cOOpKY MUKPOMNPOLIECCOPHOro MeTan-
nowveckarens NM8041 — 830 pyo.

Mporpammarop PIC-koHTpOnnepos —
550 pyb.

Nporpammarop YPINN3Y — 600 pyo.

MNporpammarop PICSTART  Plus
KoMnanmu Microchip (pyHKUMOHASb-
HbliA aHanor) — 2990 pyo.

BrHyTpuCcxeMHbIin  OTnagumk  ycT-
porcTe Ha PIC-koHTponnepax MICD
(MPLAB-ICD) — 1300 py6.

Habop "Hactotomep 250 MIL" —
490 pyb.

Lndppoeas Likana tpaHcusepa —
750 pyo.

M ewle ceuitue 430 paanoHabopoe...

107113, r. Mocksa, a/a 10 "TNocbin-
Topr”.Ten. (095) 304-72-31.

KaTtanor pagmoToBapos BbiCLUIAET-
ca BECIMJIATHO!

MHTepHeT-marasvH: WWW.DESSY.RU

E-mail: post@dessy.ru

* * *

MpepnaraemM OonblLOR BLISOP OTe-
YECTBCHHLIX U UMMNOPTHBLIX paauoane-
MEHTOB, KOHCTPYKTOPOB — BO3MOXHQ
No MHA,. 3aKa3am, KOMNAEKTYIOWnX [ns
peMoHTa 1 MHOro gpyroro. MNoppotHo-
ctu http: //radiomir.ru.

000 "Masak” 445044, TonbaTTw,
KocmonaetoB 32, oduc "Paguoda-
Hat". Ten. (8482) 300443

E-mail: radiomir@avtograd.ru.

* * *

N3rOTOBATESb MPEONATAET:

— TPaHCNALMOHHLIE  yCounuTenwu
cepvm PYLL;

— rPOMKOrOBOPUTESIN:
Hble, MOTONO4YHEIE, PYNOPHLIE.

MNonpotHocTn Ha www.delckom.ru

Ten. (095) 942-7917; 771-2411

E-mail: info@delckom.ru

HaCTeH-

w w W

Paavopetamm cebilue 5000 Tunos,
KHWUrY, komnetotepsl, M0, Baw koH-
sept. 190013, C.-Metepbypr, a/a 93,
Kucenesoii.




OcobeHHOCTH

n B3anMmo3ameHsemocTb BLl BBI

10. NMETPONABJIOBCKUMU, r. Taraupor

Paznununbie xoHcrTpykuyunu BBI (6noka BugeoronoBok wnun 6s10Kka
BPALLAIOLWMNXCS FOJSIOBOK) BUAEOMArHuToQPoHOB 1 Bugeoxkamep b6sinm
paccmorpenst B ctarbe "BBI: xapakrepucrTuku, ocobeHHOCTH 3KC-
nayarayuu n pemoura” ("Paguno”, 2003, Ne 1, c. 7—8). B nybnukye-
MO# CcTarbe aBTOP pacckas3siBaer 06 ux BEepXHUX UNnnuHaopax, Ha Ko-
TOPbIX M YCTAHOBJIEHL MarHUTHoie ronosku. OH He TOBKO BaeT no-
ApobHble pexomMmernagauny no 3amMeHe 60AbLIOro YNCcnAa BePXHUX Lin-
nuanpos ¢pupmbl MATSUSHITA (PANASONIC), Ho u gesmrcs cBene-
Huamu (cM. Tabnuyy) o 3ameHe Taknx LNNnKapos apyrux Gupm.

I/IHcpopmaLLwﬂ O B3aMMO3aMeHAeMoC-
™ BepxHux umnuHapos (BL) BBl ans
PEMOHTHUKOB 1 paguonoburtenein Tpya-
HogocTynHa. B 1O ke BpeMsa ee Hanuvuue
MOXET CTaTb €OWHCTBEHHOW BO3MOXHOC-
Tbi0 BOCCTAHOBSERUS pabortocnocobHoc-
™ HeUcnpaBHbiX BUOeOMarHUTogpOHORB
1 BUgeokamep, oCoDEeHHO pefKnx TOpro-
BbIX Mapok. B nocnefHme rogbl 3aMeTHO
YBENVHMIICS BBO3 annapartypbl, ObiBuien
B ynoTpebnenuuy, na EBponst. B npopaxe
NOABUINCE BUABGOMArHUTOMOHLI peaKmnx
ona Hac ¢upm, takmx kak GRUNDIG,
BLAUPUNKT, TELEFUNKEN, SABA w ap.
HekoTopele annaparb TpebyioT 3amMeHbl
BUOEOrONOBOK, HAWTW KOTOPLIE Y HAC
NPakTU4eCKK HEBO3MOXHO.

3a Bpems cylLleCcTBOBaHUA ¢opmara
VHS (c 1976 r.) pasnuybbiMin dupmMamm
BbINYLLEHbI MHOTME AEeCATKM 1 LaXe COTHK
BU BBl K ux umcny MoxHo nobaeButb
n aecstkn BLL anga annapatypot S-VHS,
VIDEO-8, HI-8, VHS-C, S-VHS-C, a takke
Ans HEeRaBHO NOABUMBWMXCA UMPPOBLIX
Buaeokamep ¢opmatos mini DV n DIGI-
TAL-8. B 10 xe BpemMs Gupmbl, 3aHUMAIO-
WMECH NPOAAXEN 3NMEKTPOHHbLIX KOMNO-
HEHTOB, ¥ PEOMOPLIHKY PacnonaraioT 3Ha-
YUTENLHO MeHblLuuM yncnom Bl (Hanpu-
mep, B kartanore dgupmbr "Komnan™ 3a
2002 r. umeetca 150 noavumit BL B oc-
HOBHOM anda annapatypbl VHS). Hekoto-
pble dupmMbl NpegnaranT uHANBUAYaNb-
HbIE NOCTaBKW NO 3akasy, OAHAaKO UEeHbl Ha
3akasbiBacMbie Bl Hepeako okasbiealTr-
cs HonbLUe UeHb annapaTos, B KOTOPLIX KX
HYXHO ycTaHoBUTL. BO3MOXeH 3akas pea-
kux BLl wepe3 aBTOpU30BaHHbLIE CEPBUC-
Hble LUEHTPbl HEeKOTOpbIX (PUPM, OAHAKO
PacnONOXEHbI OHW B OCHOBHOM B KPYNHbLIX
roponax, Aa W ueHbl HA KOMNOHEHTHE B HAX
CYLECTBEHHO BbILLE PbIHOYHbIX.

BaxHuiii BONpoC npu npuoGpeTeHvun
BU ces3an ¢ HeoOxoovMOCTLIO onpeae-
neHmMs MX NPUHEONEXHOCTU K annapartam
onpeneneHHblx Moaenen. Hepepko no-
Kkynka Bl cpbiBaetcsi n3-3a OTCyTCTBMSA
UHOpMaLVK O BO3MOXHOCTH €0 Npume-
HEeHWst B KOHKPETHOM BUAgeoMarH1uTogpoHe
unn Buacokamepe. B nydbnmkyemoin 3nece
Tabnuue ykaiaHbl HEKOTOPble CBengHus!
0 npumeHsemocTu psga BL n ux ananorw.
OHa He coaepxut uHdopmauvmn o Bl
¢vpmel MATSUSHITA (PANASONIC), ko-
TOpbIX HACUMTHLIBAETCSH HECKONIbKO OECHAT-
kKOoB. OoHaKo 1M Ana Lenoro psaa va Hux
MOXHO nogobpate 3ameny. BU ¢wupmbl
MATSUSHITA (PANASONIC) mcnonb3osa-
Hbl 1 BO MHOIMX MOLENSIX BUAEOMArHUTO-

¢oHoe dupm BLAUPUNKT, GRUNDIG
v ap. lNosToMy fanee pacCMOTPUM HEKO-
Topbie BL] aton pupmel 1 ux aHanoru.

Ins annapatypbl VHS/S-VHS dwupma
MATSUSHITA (PANASONIC) BeinyckaeTt BL,
anameTpom 62 MM ¢ JBYMA—BOCEMBIO FO-
noskamn. B HeKOTOpBIX NONHOPA3MEPHLIX
BuAEOKaMepax ucnonk3oeadsl BLL aname-
Tpom 41,33 MM, Takue Xe, Kak ¥ BO MHOMX
mopenax VHS-C/S-VHS-C. HYucno ronosok
Ha H1x MOXeT ObiTb 4, 5, 8 n 9. Dupma npu-
MEHSAET A0BOJIbHO NOHATHYIO BYKBEHHO-LM-
GpoByl0 CUCTEMY MapKUPOBKKY OONbLUWH-
ctBa BU, coctoswyio us ab6pesuatyp VEH
vnu VXP 1 yeTbipexaHauyHorae Homepa. BL,
¢ abbpesuarypoir VXP nmeet 6Gonee cnox-
HbIE Y3Nnbl: B HUX BXOAST BpalLaioimecs:
TparnchopmaTopbl 1 FIOAWMNHWUKY Kade-
HMSI, @ B HEKOTOPKIX flaXe 3anpecCoBaH Ha-
npaensaionnil gan. MNoxoxuve KOHCTPRYKLK
vMerot 1 otaenbHele BU ¢ abbpesuarypoii
VEH, opHako Ha OCHOBHOM WX MAacce yCcTa-
HOBNEHbl TONMbKO BWMAEOTOMIOBKK W nepe-
XOHble Ne4YaTHLIE NNAaThbl.

Y papa BU dpwvpMbl ectb aHanorm, ovnum-
YaloLMecs TONbKO KOHCTRYKTUBHLIMU
OCOOEHHOCTSMM, HE BNUAIOLLIMK HA B3a-
VIMO3aMEHAEMOCTb NPY peMoHTe. OHaKo
ATO OTHOCUTCA B OCHOBHOM K BL| ¢ oBy-
MSA—4ETBIPbMS FONoBKaMK. Y OONLLINHCT-
Ba MHOroronoBoUHbIX BLl npamMeix aHano-
roB HEeT, NO3TOMY WUMEHHO NpPU MOUCKEe
aHanoroe AN\ X 3aMeHbl BO3HUKAIOT Ha-
Bonbluve 3aTpyaHeHus.

BO3MOXHOCTK NO YyBENUYEHMIO Ymncna
BapuaHTOR Npu Noabope aHanoros MOXHO
pacwnpuTs, ECiM UMEeTb 4eTKoe npepn-
CTaeneHve 0 pacnonoXeHun BUOEeorono-
BOK Ha BLJ 1 cnocobax coeguHenus 1x Bbl-
BOOOE C BLIBOA2MW BPALLEIOLLIVXCH TPAHC-
bopmaTopos.

Ha asyxronosovHbix Bll yCcTaHOBNeHb
ronoBka A ¢ asumMyTanbHLIM HAK/IOHOM 3a-
3opa +6° u ronoska B ¢ HakiOHOM —6° (Oyk-
BEHHBLIE HAMMEHOBZHUS 30€Cb W Janee
NPUCBOEHB! YCIOBHO, ans ynobcTea nano-
xenus). [nvHa 3a30poB — OKoNo 50 MKm
pna annaparos PAL/SECAM w 60 mkm ana
NTSC.OcHoBHAA mMacca ABYXTONOBOMHBIX
BMOEOMarH1ToQpoHOB cnocobHa paborartb
Ha OAHOM CTanOapTHOW CKOPOCTY NPOTSXK-
Kn neHtbl SP. B annapatype NTSC aByxro-
nosouyHbie BLL noBonbHO 4acTto obecneun-
BaloT paboTy 1 B "TROWHOM” pexxume EP —
EXTENDED PLAY unn SLP, uto 0gHO 1 TO Xe
(CKOpOCTb NPOTSXKKW neHTsl — 11,1 Mm/C,
LIVHE 3230p0B BUOEOrONIOBOK — OKOJIO
20 MkmM). CywiecTryioT n BuneomMarHmTodo-
Hbl PAL/SECAM c neymsi ronoskami, pabo-

Taowmmmn Ha ckopocTax SP v LP (ckopocTs
NPOTSXKW neHTel — 11,7 MM/C, nHa 3a30-

pPOB BUAEOrONOBOK — OKOJMO 25 MKM), Ha-

npmmep, SANSUI — S-V79DK. B arom an-
naparte ycranoBneH BL| PLP17097A. Ecnu
"NOoXepTBOBaTL  Ka4YeCTBOM 3anvcCu B pe-
xume LP, 10 3ameHuts Takoin Bl mMoxHo
pacnpocTpaHeHHbiM 2HD 8059-01-19
dupmbl FUNAL. 3T1oT BL npumenen
v B paae Moaereil BuaeomMariutopoHoB
v Bupeonienepos pasHbix GupM: AIWA —
HV-E101/102/505/900/909/910; FUNAI —
VIP2500A/3000A; SONY —  SLv-
X37/39/226; TOSHIBA — B2/C1; PANORA-
MA — VTP-89; KANSAlI — KN-5000; TEN-
SAl — TVP-1050; CASIO — VX-4000 (ueHa
BL| — okono 6 ponn. CLUA).

Crneanyert oTMETUTE, 4TO KAYECTBO N306-
paxeHns, obecneunsBaemoe BuaeoMarHm-
TopoHaMI1, B KOTOPbIX NPUMEHEHbI BUAEO-
roNoBKK C "yakmmu™ 3a3opamu (25 MKM),
Ha oBenx CKopOCTSX NPakTUYecKu oauHa-
KOBO, & Ka4eCTBO M300paxeHusi B PEXuMax
CTOMN-KAAQP v YCKOPEHHbLIV NMPOCMOTP
B pexume SP ouelit nnoxoe, Ha uaobpaxe-
HUM BUOHLI WIKMPOKWE WYMOBbBIE NOJSOCHI.
Ja 3710 1 NOHATHO — TaKWe BUAEOrONOBKN
CHUTLIBAIOT UH(OPMALIMIO TONLKO C NOfIo-
BUHbI LUWPWHBE JOPOXEK CUMHANOrPaMMbi.

Pupma nponseognT HebonblUoe YCNOo
NBYxronoBOyHbIX BL. B paHHux moaennx
ucnone3osanu Bl ¢ NnpOBONOYHbIMI Bbl-
Boaamm VEH0103/0099/0115/0121. Bee
OHW B3auMo3amensiembl. Wx yctaHaenu-
Banw B annapartul PANASONIC — NV-300/
330/333/340/350/2000/2010/3000/7000/
7200/7500/7800/8200/8400/8600/8620.

B ocHosHOI macce BL ¢puvpmbl npume-
HEHbl MNEepPEexXOAHbLIE HeYaTHbIe naathl,
obecneyvBaloLMe CoeOUHEHUE BbIBOOOB
BMAEOrONMOBOK C ONpefieNeHHBEIMN BbIBO-
AaMu pOTOPOB BRAUAIOLMXCA TpanchOop-
MaTOpOB. YMcno pasHOBMAHOCTEN nepe-
XOOHBIX NEYaTHbIX NAaT CYWEeCTBEHHO
mMeHble qucna BLl,. OyeHb 4acTo MMEeHHo
Pa3HOBUAHOCTL NNaTkl ONpejenser s3an-
MO3aMEHSIEMOCTL pasnuuHbix BLL. Mpu-
yemM B psae cnyvdaeB BO3MOXHa (He Bce-
raa) saameHa aedexrtHoro BL Ha HecoBme-
CTMMLBIA NpKY NEPEeCTaHOBKE NnepexonHon
neYaTHoW nnatbl ¢ gedeKTHOro Ha ycra-
HaB/IMBAEMbIN.

OeyxronoBouHblie Bl] ¢ nepexoaHbimMu
neYaTHbiMU rjataMu HeaednLMTHEE N He-
aoporn (6...8 ponn. CLUA), nostoMy npo-
6neMm c 1x 3aMeHON 0BbINHO HE BO3HWUKAET.
BLj VEH(286 nmeeT aHanoru
VEH0271/0285/0296 (Bce C nnarou
VJBOOD16). On vcnonb3oBaH B BUOEO-
mardutodoHax PANASONIC — NV-230/
430/431/433/G7/G9/G19/G20. B Bnpeo-
marnmntodporax PANASONIC — NV-SDi1/
2/3/22 npumened BL VEHO653. Ero
aHanorm — VEHO0621, VEH0826. MNo-
cheaHwid YCTaHOBMNEH B BUAcONnenepax,
BLINYLWEHHBIX Ha pybexe BekoB, moae-
nent NV-SR30/50/55/60.

CyuecTBeHHO aopoxe u gedpuumrtHee
BLl ¢ npukneeHHbiMy poTopamm BpaLlato-
wmxcs Tpancpopmaropos. M3 apyxrono-
BOYHbLIX K HUM oTHOcutcs BLl VEHOG78,
MCNONb30BaHHbIA B Mogensx  NV-
P05/SD200/205/207. OH umeeT aHanor
VEHO0712 (ueHa oboux — okono 40 gonn.
CLUA). Bemyckanu ggyxronosodHole BL
1 OPUIMHANbHBLIX KOHCTPYKUWA, HE MMeto-
wue ananoroe, Hanpumep, VEH0218
(NV-370/380/630), VEHSO515(NV-P0O1/
02/03/04).
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Yucho
Monenu BuoeoMarHuTooHoOR ONOBOK BU {hupma) Ananor (pupma)
ZHD 255055 1-750-034-11

AIWA — HV-E295 2 ConAD on

AKAl — VS22/23/25126/271751422] D BV VA1 09AL20m
42504261427 1485/V'S-G20/21123/ 24125 X TOTAOG T o,
204/205/206/225/VS-R9/8B/1001110/ AT i
VS-X400

Bv-

AKAl — VS-30/33/35/37/38153/55/66/ ]
7651766/VS-F4/30/33/400/410/420/ ) y 1‘;’7";3;'08 v107gcz_12oe.
A430/440/450/455/480/4901497 ] (AL V12208
VS-G51/54/55/VS-X450/470 A

FUNAT — VIP3000AMKB/3EE-MK6/ ) 2HD 255055 1-750-034-11
VIP5000A (FUNAI) (SONY)

4HD 8050-01-64 5458704
FUNAI — VCRB203/6207 4 FUNAL HITACH)

GOLDSTAR — GHV-511121/1230/123 17 413-050A,
1233/1240/1241/12421124311520¢ , 2HD 413-014 413-051,
VCPA000/410014200/4301/4305/ (LG) 413-075.413-008,

| 431504325 (LG)
FITACHI — VT-100/ 110/ 1571207 125] oD ea57471 ch36101
220/400/410/5101530/11210/215/ 2 vy sae10l
7207271728/820/827/920/P50/88 ) { )
HITACH! — VT-7/17/18/19/20/34/35! 4HD 5458434 5459001,
38/39/350 4 (HITACHI) 5459002
(HITACHI)
4HD PDM33535-14 691-20866
— HR- 1507
VG — HR-JA00/405/407141 01507707 4 oS e
2HD 255055 1-759-034-11
ORION — N388E-V 2 N o,
. 0002HEZT,
PHILIPS — VR-3260/6442/6448/6542 2 ZH?S%UE;';F / 0002HE27
(SHARP)
- PDM-3353J-14 4HD 691.20866
PHILIPS — VR-435/55 4 o) P
SAMSUNG—VB-900/991/992] 2HD 6900-
VK-30/31/300/VX-30/31/1230/1231/ 2 390-271 s?ggg;ga?\]gz
1260/1261/VQ-30/31 (SAMSUNG)
0004HETS,
SHARP—VC-790/9750/A62/504/K88/89/ , 4HD 0004HE20 O004HE 13,
VC-779/780/A501/602 (SHARP) 00041 IE17
- (SHARP)
2HD 413-159 213-137 413-588
SHIVAKI — SV-P20IM25/14MK3 2 e P
SANYO — VHR-23/120/1301141/151/171¢ 21 g;g;—g;g;&g-
220/330/4100/4105/4200/4500/ X 2HD 2N2P ONpAg AT
5100/5200/7100/7200/7300/8100/ (SANYO) S s
8200/Z1 13-087-665
(SANYO)
613-096-2820
e _ 4HD 2N4P (SANYO).
SANYO — VHR-4770/7500/7770 4 AN AN,
SONY)
2AD 4704-
SIEMENS — FM-350/352/353/361/362/363 | 2 01000 72}&51
(FISHER)
613-022-0263,
_ 9HD 2N2P 613-078-8750.
SONY — SLV-X10/20/25/75 2 AN T
(SANYO)
2HD 255065 1-750-034-11
SONY — SLV-X312 2 FONAD Son)
AHD 2N4P 3749-152-01
SONY — SLV-X90/95 4 Ao oy,
BHD DZR-43R 1550-649-11
SONY—SLV-X800/810/820 6 oy, oty
2HD 979A20400 97SA20400
SUPRA — SU-1800 2 AR OO, ONEX)
2HD 69000-
SUPRA — SU-8800MK3 2 350-271 s?gggl-ga?\l.g)z
(SAMSUNG)
TOSHIBA — V95/110/120M13011 40210/ ; 2HD 70030006 70321900
2111212122012211222 (TOSHIBA) (TOSHIBA)

Ha tpexronosoynbix BL|, ycraHoBnEHbI
BUAEOronoeka A (Takas xe, Kak B ABYXIro-
NOBOYHBLIX) M CABOEHHbLI BNOK M3 ABYX BU-
pcoronosok B—B’. [navna 3a3opa rono-
Bk CTOM-KAAP B’ o6blMHO HEMHOFO
Bonkswe (o 70 MKm), Yem y ronosok pa-

6overo xoaa A v B, KOctupyioT ronoeky B’
M0 BLICOTE OTHOCUTESNLHO Kpomku BL, or-
nenbHbiM BUHTOM. M3BECTHO, uMTO Npwu
YMEHLUWEHUN CKOPOCTU TPOTHAXKW NEHTHI
(npu nepeknovermun B pexnm CTOM-
KAZP) yron HaknoHa Crpovex 3anvucm Ha

neHte yrenudueaertcs. lNpu aTtom ronoceku
paboverc xona ABMXYTCA i1e napannenb-
HO CTPO4KaM 3anUcy W NepecekarT rpa-
Hulbi "CBOMX™ CTPOYEK, B pe3ynLTare Ha
N300paxXEeHK NOSIBAKIOTCA WYMOBbIE No-
nocet. flonosxky CTOIN-KAAP 0cTupyioT no
BLICOTE Tak, 4T0ObLl CKAHMPOBAtIME NPOWC-
XOLMNO napannenbHO CTPOYKaMm, T. €.
obecneunBanock 6@CNOMCX0BOE BOCOPO-
nageaenne. lMpuuem nNeHTa B pexume
CTOM-KAQP ocTaHaBNnMBaeTCA B MOMEHT,
KOI[a nepecedycHue rpaHuubi Mexay
CTPpOYKamMK 3anncu ronoskon A npoucxo-
ONT B WHTepBa/sie KaapoBOro racsiuero
uMnynbca (Ha n3obpaxeHun 3170 He BUA-
Ho). Kauectso wuaobpaxenus CTOIM-
KAOP w NOKAOPOBLIM MPOCMOTP
0O4CHbL BLICOKOE.

Grpma  BLINYCKAeT OKONO AecaTka
TpexronosoyHLix BU. BL, VEH0270 vmeer
ananor VEH0287, nx ncnosib3ytoT B BUAEO-
marimtogpoHax PANASONIC —NV-250/
280/450/460/465/470/480/G10/11/12/
14/15/16/120. B sunaeomarHmntodroHax
PANASONIC — NV-G30/40/130/220/
ui1/3/4/10/11/30/33/36/40/41/101/L10/
20/150 wn Bugeonnerhepax mMoaenen
NV-P1/2/5/7/10 npumetieHbl B3anMMo3a-
MeHsemble Bll VEH0386, VEH0416,
VEHO0518, VEH0532. BL| VEHO519 umeer
ananor YEH0657. LeHbl TpexronoBoyHbX
BLl — 8...10 gonn. CLUA.

Heobxopumo 3ametnts, 4T0  BlU
VEH(0270, VEHO287 e B3anmMo3amMeHsAEMbL
¢ BU VEH0386, VEH0416, VEH0519,
VEH0532 n3-33 KOHCTPYKTUBHLIX 0CODEH-
HocTen 6noka ronoBok B—B' — HaknoHel
3a30P0B Y HWUX NpOoTUBONONOXItLL. [Npn ye-
TaHOBKEe B BUAEOMArHWTO(QOH HECOBMEC-
TUMoro s Hero BU, caenanHkie Ha apy-
rax annaparax sanuciy B cucteme PAL Boc-
NPou3BOLNTCH YepHOo-Beneimin, cobCTBEH-
HblE 3anncy — UBETHLIMK, & OHW, B CBOIO
oucpeab, — vepto-6esibiMu Ha Apyrux BuU-
aeomarHnTogoHax {cnydalt 13 npakTuKn
arTopa). PewaeT vakyio npobnemy nepe-
nanka exBOA0B BUAEOroNoBrok B v B’ mex-
ny coboit. YkazanwHbie Npu3liakM Noasns-
K01 CS1 1 NPY HEMpasunbLHOWM, CO CABUIOM Ha
180" orHocutensbHo poTtopa BBI yctaHoe-
ke BLl (He TONBKO TPEXrONOBOYHEIX).

Takue cutyaummn, Korga TpyaHO onpefe-
nnTb NpasunbHoe nonoxexHue BL, 8 npak-
TUKe pemMoHTa Beipevatorca. "loctaButk”
BWAROIrOMIOBKKM HA CBOW LOPOXKN B TAKMX
CIYHaaxX MOXHO KOCTPOBKON MOJIOBKU 3BY-
Ka 1 ynpasnedsnst no nonoxexHunio, OaHako
3TO CNpaBeANuBO 10N6K0 MO OTHOLLEHUIO
K curiany sipkoctn. C curHanom 1HeeTHoCcTU
PAL (NTSC) peno obctout cnoxHee.,

Kak nagecTHo, npw 3anucu B BugeomMar-
HUTOpoHax VHS curdan ugerHocTM nof-
Bepraercst ha3oBoi KoMmyTaumin Ha +90°
OT CTPOKM K CTPOKE B OfIHOM M3 nonen
(PAL). NMpu BoCNpou3BeLEeHUK Hanpasiie-
HVe KoMmyTalmm dasbl obpartHoe (90" oT
CTPOKM K CTPOKE) B TOM Xe none. B kakom
MMEHHO NoJie KOMMYTUpOoBaTb $Ha3y B Ka-
Hane LBEeTHOCTY ONpeaessieT curHan nepe-
KSItOYEHNS BUAEOrONOBOK, B CBOIO OYepe/b,
3asucalM OT NONoXeHns potopa BBIL
MosTomMy Npu HENpaBsunbHOKW YCTAHOBKE
BLl ¢paza curHana usetnoctT Oyner name-
HATLCA HC B TOM MOME, KAKOM HYXHO, 4TO
1 NpUMBOAUT K CpbiBy useta (Tonbko PAL
1 NTSC) Ha “uyxmx” zanucsx. CobcreeH-
Hble 3arnvcK BOCNPOUN3BOAATCH B UBETE,
4TO W NOHATHO, TaK KakK /i HWUX obecrne4n-
BaETCst NPaBnbHas KOMMyTauns $asbl.




HetuipexronosoyHble BL, cdmpma aena-
€T AByx BMAOB: ANg annaparos, paborato-
LMX HA ABYX CKOPOCTHX NPOTAXKA NEHTHI,
U Ana crepeoOHNYECKMX OAHOCKOPOCT-
HbIX BuAaeorinenepos. Ha BL, nepsoroc snaa
YCTAHOBNEHbl [Ba COBOEHHLIX Gnoka Bu-
neoronosok. Ha ogHOM 13 HUX pasmelle-
Hbl Bugeoronosku A (SP, HaknoH 3a3opa
+6") n B’ (LP, HaknoH -6"), Ha opyrom —
B (SP, HaknoH —6“) un A’ (LP, naknoH +6°).
BU anst o6ounx BMOOB BLINYCKAIOT B fBYX
KOHCTPYKTUBHLIX NCNOMHEHUNAX: C nepe-
XOOHBIMM NEevYaTHbIMM  naarvamu  (ueHa
10...12 ponn. CLUA) wnn BpawiammmMmcs
TpaHchopmaropamm (40...50 ponn. CLUA).

Qupma Npou3BOOUT OKONO ABYX ne-
CATKOB YETbIPEXronosoutibix BU ¢ nepe-
XOAHbIMWU  NeYaTHbiMK  nnatamnm. Bl
VEHO0385 wmeer aHanorw VEHO0417,
VEHO0518, VEH0531. OH mncnonb3oBaH
B BuaeomarHutogporHax PANASONIC —
NV-G33/45/46/48/U20/21/22/
23/35/43/45/47/1L16/18/23/25/28/45.
BL VEH0400 (ananorn VEH(0343,
VEH0538) npumereH B Moaensx NV-G20/
21/22/25/28/50/200/300/J27. B Bugeo-
maramtodoHax mogenen NV-SP20/25/40
yctaHosneH BL| VEH0588 (ananor
VEH0656).

B BugeomarsmntodoHax koHLa 90-x ro-
J0B 11 COBPEMEHHbIX annaparax NpUMeHe-
Het BL, ¢ Bpalawowmmmcs 1paHchopma-
TOpPaMm U NOALIMNHWMKAMU KaueHusl. Takas
KOHCTPYKLMA HE TpeDyeT pyyHO! nankun
npy cbopke v 3ameHe Bll, ogHako OHW
3HAUUTENBLHO A0POXE 1 JeduumTHEeE Tpa-
OUUWOHHBIX (C NEPEexOHLIMY NeYaTHbiMU
nnaramMun). Paa rakmx B3anmMo3aMeHSAEMbIX

npeasiotunenHoMm HoMepe XypHana

Mbl pacckasbiBaem ewe 06 ogHOM 13
HalnX NOCTOSIHHbIX ABTOPOB — pwun
Hukonaesuue MeTponasnoBckoMm (poTo).
OH paBHWiA asTOp, NEpUOaMYECKU NULLY-
LI HAM CTaTbW NO TEMaTuKe BUAeo3anu-
CW, KOTOPbIE BbI3LIBAIOT MHTEPEC Y MHOTMX
rnonb3oBartenei Takon annaparypbi.

Papvoniobutenscteom HOpuia yBneKcs
B 13 net, cobupas ycunurenu v paguonpu-
eMHUKM  NO  nybnmkauvam  XypHana.
B 17 net (1968 r.) on nonyunn Habnopa-
TENLCKUA NO3bIBHOW, a B CNeAyowemM ro-
Ay — No3bIBHOW 18 paboThl HA panmMocTaH-
u YKB. Cnyxa B apmum (1969—1971 rr)
B OQHOI1 N3 aBMAUMOHHBIX Y4acTel aucner-
4EPOM, OH 3aHuMancst obecmyxnBaHuem pa-
nvoobopynoBaHnst 1 M3roTaBIMBan pas-
NVYHBLIE JNEeKTPOHHbIE YCTPOWCTBa AN
HYXf 4acTu, HanpumMep, CUCTEMY TPOMKO-
roBOPALLEI CeNeKTOPHO CBSA3N.

Mocne pemobunuzauun Kpuin Huko-
NaeBud No HanNpPaBeHno YaCTU YNUICH Ha
noaroTOBMTENBHOM OTAENneHun TaraHpor-
CKOMQ pagMoOTexXHW4eCcKOro WHCTUTYTa
(ceitwac yHMBEpPCUTETA), @ 3aTeM — Ha ero
paanoTexHnHeckom dakynbrete. 3akoH-
4ymB UHCTUTYT B 1977 r., OH Havan paboTaTb
8 TaraHporckom HWW ceasm, rae paspa-
6aruiBan pagMo3nNeKTPOHHYIO annaparypy
€amMoro pas3nu4Horo Ha3HayeHus. 3a Bpe-
Ma pabotul IOpuit Hukonaeswy BHegpun
HOCKONLKO [ECATKOB PauvoHanmu3aTop-
CKUX NpeasioXeHuid, NONy4Ynn aBTOpCKoe
CBUAETENbCTBO Ha n3obpeTerHue.

M nocne cnyxoul B apmun HOpuia Huko-
naeBuy npogonxan pabotate Ha pagvo-
cranuum, nonyyue No3siBHoW UAGLBO, ko-

Puc. 1 B

BU VEH0679, VEHO715, VEH0841 (rce —
okono 50 gonn. CLWA) ncnonbaosaH B BU-
neomaruntocoHax PANASONIC — NV-
SD300/320/350/400/420/450. Bce nepe-
yucnexHele BLL moryT samennts VXP1791
(80 nonn. CLLA}, ncnone3yemeiii B coBpe-
MEHHbIX annapartax (Ha VXP1791 ycraiios-
nexbl Bonee AONroBEYHbIe FONOBKK).

Bo Bcex ueThipexronoBoyHeix BLL ro-
NOoBKK A n B nmelot anHy 3a30p0B OKONO
50 mkmM, a ronoskn A' u B — 25 mkm. To-
cnegHve obecneyuBaoT paborty Ha
YMEHBLLCHHOW BOBOE CKOPOCTY NPOTHXKI
neHtbl (LP) B pexmmax CTOMN-KALP (SP,
LP) n BSAMEONEHHBIV NMPOCMOTP. B no-
creAHee BPpCMS NOSIBUINCL BUAEOMArHu-
TodotiLbl, paboTame Ha TPex CKopo-
crax SP, LP, SLP B cuctemax PAL/SECAM.

TOPEWA yAANOCH COXpaHuTb 0 Cux Mnop,
a B panbHenwem (1978 r.) — paspelueHme
Ha NOCTPOWVKY paguocTanumu 1-i katero-
pvn, B 1979 r. coenan natnayanasoHHLB
MOSIHOCTLIO TPEH3WCTOPHLIA TPaHCUBER
C OTaeNbHbIMU TRakTamuy BY pna kaxaoro
AvanasoHa Ha TpaHauctopax 2M1350A.
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Ha TpaHcusepe KOpuii Hukonaeew4 nposen
HECKONbKO AECATKOB TLICHY CBHA3CH B OC-
HOBHOM € 3apy6eXHblIMW1 KOPOTKOBONHOBU-
Kamu 13 donee wem 270 cTpaH u TeppmTo-
puit Myupa. OH 661 NPU3EPOM MHOTUX MEX-
OyHapoaHbix copeBHoBaHwin Ha KB.
Y KO. NeTponasnoBckoro donbiuas Konnex-
uma aunnoMos No paanoceasm, B TOM Y1GC-
ne "tpyaHobix': WAZ, JCC400 (Ne33),
P-150-C, DUF-Excellence, RAEM, WAE |
1 ap. OH agaxe sbiNONHAN QyHKLWK 3aBeny-
rowero amnnomMHon cnyxoon TaraHpora.
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Jmvna 3a3opos ronosok A' v B' y Hux —
oxono 20 MKM.

B crepeodoHmyecknx BMaeonnenepax
PANASONIC — NV-SR70/80/90/HP10 uc-
nonb3oBaner Bl VEHO714 (ananor
VEHO0668). Brewnuin supg Bl VEHO714
C NEepexoaHoW  nedatHoM  Niartom
VJBOOW39 nokazan ¢ ABYX CTOpPOH Ha
puc. 1 n 2. Ha HeM yCTaHOBNEHbLl BUAEO-
ronoekn A (HaknoH +6°), B (-6") u 3Byko-
Bble ronosku C (HaknoH —30°), D (+30%).
InnHa 3a30poB BUAESOroNoBOK — OKOSO
50 mMkm, 3ByKOBEIX — 35 MM, Benbiid cex-
TOP NEYaTtHOW nnaThbl, YKa3aHHbIA Ha
puc. |, CRyXuTt KIKYOM Npu yCTaHOBKE
BU. Ha spawaiouiemcs TpancgopmMarope
BBl nMeeTcs COOTBETCTBYIOWAN METKA.

Peuaxrop — A. Muxaiinos, ¢go1o — auiopa

NmMeHHO B TO BpemMeA NosaBunach nepeas
nybnukaums 0. NeTponasnosckoro "Or-
paHNYKUTENb PEYEBOro curHana” B XxypHa-
ne "Pagmo” Ne 4 3a 1981 .

B Havane 80-x rogos Opuit Hukonae-
BUY pa3pabarbiBasn U KOHCTpynpoBan te-
NEBU3NOHHYIO annapaTypy, B YAaCTHOCTHU
TpaHckogep PAL/SECAM BellatenbHOro
KayecTBa o CeTW KabenbHOro Teneem-
OeHVs, TPaHCNOHUPYIOLLYIO annaparypy
4N NpuemMa TeneBuaeHUs B FOPHbIX paino-
Hax (noc. YpapHblii B KapadaeBo-Yepke-
CuK), CUCTEMbI PA3BETBIEHNA M KOHTPONA
TENEBU3NOHHbLIX CUIHANOB ANA CTYOWiA BU-
neozanucu u ap.

Opnako ¢ 1986 r. ero coepa vHTepe-
COB NepeMecTunach Ha Bngeosanmce. Yic-
nonk3yst sugeomardinTodpon JVC — HR-
D235U cuctembl NTSC v kOpoTKMe onn-
CaHuA NaTeHTOB, OH AOCKOHAJIbHO paso-
Opancs B pabote annapartos VHS. B pe-
3ynbrare OH nepenenan CBOW Buaeomar-
HUTOdOH ana pabdoTel B CMCTEMax
PAL/SECAM, a noTom 1 elie ¢ AeCATOK Ta-
kux annapartoe n3 Anonuuv, CLUA v Kana-
Aot Torga-To oH 1 CTa PerynsipHo roto-
BuTb (c 1991 r.) cTatbu NO BUOEOD3anucu
05 Hawero xypHana, a notom (¢ 2001 r.)
v B ppyrue neprnoauyeckue n3aaHus.

Yiipn ua Taranporckoro HUW ceaau
B 1998 r, on Havan obecneunBate cep-
BUCHOE CONPOBOXAEHWE Buaeoannapary-
pbt {Buaeokamep, BngeoMarHuTogpOHOB,
MOHTAaXHbIX CUCTEM W T. N.) B HECKONbKWUX
TEeNeKoOMMNaHusix N CTyamax BUASO3anucu
B TaraHpore u Poctoee-Ha-[loHy, H4em 3a-
HUMAETCH 1 B HACTOSLLER BpeMs, a TaKkxke
MALET HaM MHTEPECHDbIE CTaTLM. ]
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C NabnpuHTOM
A. UBAHOB, r. Usatoso

B crarbe npensoxeHa KOMCTPYKUMNS TPOMKOroBOPHUTENST C NM-
noprHabimu ronosxkamu Tonsil u SEAS. Akycrnyeckoe ojpopmneHune —
3aKpLIThiA ALUNK C NAOUPUHTOM, 3aMTOJIHEHHbIM CHMHTENOHOM.

‘a NPOTMXEHIK YXe MHOIMX OeCHATn-

NeTWiA rmaBHbIM BONPOCOM MPU KOH-
cTpyuposann AC ocraertcsi Bonpoc —
KaK NONMY4YUTb XOPOLLCC BOCNPOM3BEAEHNE
Dacos, He CNULLIKOM YBeNNYMBas pasMepbl
AC ¥ He nCnonb3ys o4YeHb AOPOruX rono-
Bok? Mo XOPOIUVMM BOCNPOU3BEAEHNEM
UMEKT B BUY HWZKYIO MPaHUYHYIO YaCcTO-
TY, BLICOKYI) OTfia4y U oTcyTcTBue "6ytHe-
HUR", T. . HA3KYID 0OOPOTHOCTL OCHOBHO-

TV pacueTa, fa 1 Hemanblx pasmepos. Oc-
TaetTca NpoCToe pelleHue — 3aKPbiTbiA
AWK, [TPUHATO CUUNTaTL, HTO ONTUMaNbLHAN
A0OpPOTHOCTb OCHOBHOIO HU3KO4aCTOTHOIO
pe3oHaHca 3aKkpbiTOro AuWKKa cocTasnsuer
0,707, xors Koe-rae v Obi BbiCKa3aHbl
MHEHUSA, 4TO N8 BbICOKOKAYECTBEHHOO
3BYKOBOCNPOW3BEAeHua BenuunHa ao6-
POTHOCTW He gonxHa npesbiwarsb 0,5. Jei-
CTBUTENbHO, U3 Kypca (PU3nKKU N3BECTHO,

TrUpyowas AHX No 3ByKOBOMY AaBNEHNKO.
M3 pucyHka BUAHO, 4TO Takum 06pa3om
MOXHO HE TONbKO BbIMPAMUTL AHX,
HO 1 NOHW3WUTbL FPaHUYHYIO YacToTy. Ha-
NPpUMEP, N0 CPaBHEHWKD) C KPUBOK 2 Ha
pyuc. 1 rpanunyHas 4acToTa CHUXAeTcs
no4Th Ha '/, okTaBel. Pa3oBo-4aCTOTHLIE
XapakTepuCTUKK TOXE CABUIaloTcs BNEBO.
HanpotuB, Xxapakrepuciukn 2 n 3 Ha
puc. 1 11eBO3MOXHO yny4LLnTb 6e3 npume-
HEeHWUst PE30HAHCHLIX Lienen.

[ToHATHO, 4TO NpeanaraemMeit NyTb He
BCerga npuemMneM, Tak Kak 3Ty rpoOMKoro-
BOPUTENN MOXHO OyAeT ncnonbL30BaThb
TONbKO C KOHKPETHBIM YCUMWTENEM,
HO MPaKTUKA yXe nokasana Heocnopumble
npenmMyLecTsa 3T0r0 MeToaa B Ka4yecTBee
BOCMPOMN3BEAEHUS MY3bIKanbHLIX CUrHa-
noB HacoBOro perucTpa.

O6bivHo HY ronoeky, npenHasHaqeH-
Hble A8 3aKpbITOoro  akyCTMuyeckoro
odopMneHrs, MMEKT BLICOKYI0 NobpoT-
HOCTb (Q:>0,5). Ana nonyyenHnsa nobport-
HOCTW OCHOBHOIO PE30HAHCA rPOMKOr0BO-
putens He Bonee 0,5 Takve ronoekn Bpsg
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ro pe3oHaHca. B ctaTthe n3j10¥xeH BApPNaHT Y10 nepenaTtovHblE XapPaKTEPUNCTHUKIKA an npUMeHrMbl, B 3TOM Cliy4ae YMEeCTHO

PEeIUEeHNs 3TOM0 BOIPOCA, XOTS HWYEero
NPUHLMNKANbHO HOBOro He u3o0peTeHo,
MPOCTO NO-HOBOMY PAaCCTaBneHbl akueH-
Tbl. MCNONb30BaHHbIE TEXHUYECKWE PELLE-
HUA onuncaHbl B KHUIre AnpowunHon . A,
n Bonwsunno A.T. "BbicOkoka4YecTBEH-
HBIE AKYCTUNECKME CUMCTEMbI K M3NnyyaTe-
m” (M.: Paovo u cesab, 1985).
YnomsanyTtan sgece Tpebyemas Hu3kan
DOOPOTHOCTE OCHOBHOI'C PE30HAHCA I'POM-
KOFOBOPUTEJIST CPA3y Xe MCKIoMaeT Takue
Nbl 8KYCTMHECKOro OgopMNeHns, Kak
(ha30VHBEPTOP 1 APYrve BapuaHThl akyc-
TUYNECKMX pe3oHaTopoB. Takve Tunbl
ohopMIEHNs, KaK pynop v TPaHCMWUCCUOH-
Has NUHKA, He Byaem paccMaTpuBeaTb BBU-
Ay MX NNOX0 NPeAcKa3yeMoCcTH, CNOXHOC-

RLC-3BeHa npu nobportHocTn mexee 0,5
CTaHOBHTCS anepuoaM4ecKumMK.

Ha puc. 1 naobpaxeHsl Teoperuyec-
kKne 3aBMCMMOCTM akyCTMYeCKoro naene-
HWSA OT 4acCTOTbl AN ANHAMWYECKON rono-
BkW, pabBoTaiowen B NOpPLIHEBOM PEXUME
B OOPMNIEHUN TUMNA 3AKPbITLIA ALLNK.
Kpusas 1 AHX cooTBeTCTBYET A0OPOTHOC-
T, paBHon 0,5; kpueaa 2 — 0,707; kKpueas
3 — 1. AHX rpomkorosopuTensa (kpusaa 1)
MOXHO CKOPPEeKTWUPOBATb B ycuautene
Cc nomowby npocton RC-uenn nepeoro
rnopsaKa, HanpuMmep, Tak, Kak NokasaHo
Ha puc. 2: kpuBaa 1 — xapakTepucinka
rpoMkoroeoputens npu aocbpoTHocTU
0.5, kpueaa 2 — AHX KOpPpeKTUpYIoLLIEro
3BeHa B ycwmTtesne, kpueaa 3 — pesyib-

npywmeHenune ronosok ¢ Q. = 0,3...0,37,
KO10pbe 00LIYHO NpeaHa3HaYeHbt A da-
30MHBEPTOPOB. Akyctudeckoe odopmne-
HUE TOXE JIONXHO ObITh HE COBCEM ODbIM-
HBIM — OHO AONXHO XOpowo aeMndpupo-
BaTb KAk OCHOBHOWM HY pe3oHaHc, Tak n 6o-
JIee BbICOKOYACTOTHLIE.

MpakTuseckoe UCNoHeEHne "H3KoA06-
POTHOrO" 3dKpbITOro ALMKa NOKa3aHo Ha
puc. 3. BHYTPYU NpaMOyronbHOro Kopnyca
YCTEHOBNEHH NEPeropoakv Tak, HTo BHYT-
peHHuit obbem npeacrasnsaeT coboll cno-
XEHHbIA Kadan "nabmpuHT” C yMeHbLlalo-
WMMCA N0 3KCNOHEH1E CceveHnem. Kpowme
TOr0, NEeperopoakM CHUXAINT BUBPaLnIo
CTeHOoK. Becb BHYTpEHHWUI 06bem 3anonHeH
CUHTENOHOM € rnotHocTsio 10...11 r/om’,
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My6uHa Koppexum B yCUIUTene OOJKHA
ObiTb He Bonee 6...10 pb.

Tenepb HEMHOIO O pPasgeNUrenbHbIX
drnbTpax (kpoccoeepax) v Bolbope w1ena
nonoc B rpoMkorosopurene. Cospemen-
HblE JMHAMUYECKe roNoBK BrnonHe Noa-
BonAwT obonTuch AByMA nonocamu. [o-
noekr HY4—CH ¢ koMnoanTHeimK gudey-
30PaMK HA QCHOBE BOJIOKOH C BbICOKMM
Moaynem ynpyroctu MMEIT rmagkue AX,
BMIOThL 40 yacToT 2,5...3 kM. A xopoLwuve
ronosku BY moryr patorarb, HaumHas
¢ vactorel 1...1,5 kl. MNoatomy BnonHe
npuMeHnma Jactrorta pasgena 2 klu,. MHo-
rma  BCTPEYaloTCcA IPOMKOroBoputennu
¢ yacToTOoil pasnena mexay CH n BY paxe
1kl (nanpumep, B8 AC "Chario
Constellation Pegasus”). Begb uemM Hinxe
yacToTa pasgena, Tem Nyyiue NonyqwaeTcs
anarpaMma HanpaBneHHOCTWM B BEPTU-
KanbHOM NIOCKOCTH.
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KOHCTpyUMpPOBaAHWE pPa3aCcCnIMTENb-
HbIX (PUNBTPOB CHEHb NOAPOOHO ORiK-
CaHO B COBPEMEHHOW nuteparypg,
HanpuMmep, B YNOMAHYTON paHee
kHUre. Tonbko mano k1o obpalyaer
BHUMAHME HA TO 3amMeuaHme, u4To
$unbTP paboTaeT NpaBUneHO NULb
B C/Iy4ae, KOraa OH HarpyXXeH Ha ak-
TUBHYIO U HE 3ABUCSILLYIO OT 4acTOoThl
Harpysky. CnepoBaresibHO, COBep-
WeHHo HeoOXoanMMOo napannenbHo
rOSIOBKaM NOLKNOYATH KOMITEHCAUM-
OHHblE LENW, C PacYeTOM KOTOPLIX
MOXHO O3HAKOMNTLCS B TOI Xe nuTe-
patype. B cnyvae apyxnonocHoi AC
C 4aCTOTOW pasaena okono 2 klfuy phs
ronoski BY Heobxopvma nonnas
KOMMNEHCayMoHHas Lenb, a A rono-
BKM HY HyXHa Uenb, KOMMNEHCUPYIO-
LLAas TONLKO MHAYKTUBHOCTE KATYLUKW
Ha BBICOKMX YacToTax.

B kauecrese npumepa Ha puc. 4
nokasaHa Cxema pas3fennuTenbHbiX
PUNBETPOB C KOMMEHCAUWOHHBIMI LIENaMM
AN rPOMKOroBOPUTENA, HYEpTeX KOTOPO-
ro NokKasaH Ha puc. 3. 3aechb Takxe npm-
BEAEHbl TUMbI U XaPaKTePUCTUKK Npume-
HEHHBIX TONIOBOK,

fronoexa H4-CH — Tonsil GTS-20/60
C YETbIPCXCNonnbIM andhPy30poM Ha OC-
HOBE HOMEKCA:

COMPOTUBAEHNE MOCTOAHHOMY TO-
Ky — 6,6 Owm;

* YPOBEHL YYBCTBUTENLHOCTU MpW Ha-
npsbkeHnn 2,83 B — 91 ab/m;

s peaoHaHcHan vactoTa — 40 Iy,

nonnas gobportHocte — 0,33;
anekTpuyeckan [OOPOTHOCTL —
0.38;

« mexaHuieckasn aobpoTHocTb — 2,5;

* 3KBUBANEHTHLI 06beM — 26 am;

» auameTtp anddyaopogepxarena —
207 MM;

sBec — 1.8«r.

MapameTpuyeckKkum aKpanansep
ANa MOAYJIbHOIO NynbTa

3. KYSHELOB, r. Mocksa

Ans n3buparenbsHON 4aCTOTHOMI

KOPppeKyuu npnu 3anncys mnn 38y-

KOYCU/IEHUN PEYN, MY3bIKHM N BOKaNa uUCnosb3yloT MHOrOnomoCHsIe
YaCTOTHbIE KOPPEKTOPLI ANG0 NapaMeTpudeckne — ¢ nepecrpansae-
MO# 4acTOTOV V perynupyemos goo6poTHocTeo. O Takom yCTpo#cCT-
Be, NPDUMEHUMOM B NIOONTENbCKOM MUKLLIEPHOM NyfibTe, ONMUCcCaHHoM
panHee B Hawem wypHane ("Paguno”, 2003, Ne 2, 3), n paccka3aHo

B 3TOM crarse.

4ACTOTHOM KOPPEKLMK CnexkTpa 38YKO-

BblX CUrHaANOB npuxoantcs npuberars
KaK Npr 3anmMch My3bIKabHbIX NMPOTPamMMm,
Tak v NPpY KX NPOCTYLUMBAHWA UMW 3BYKO-
YCUNEHWI B 3U1aX U HA OTKPBITLIX Niowaa-
kax. B 0aHWMX cnyyasx npyMeHeH1em aKea-
naiizepor A0BUBAIDTCS yNyHLLeHus pastop-
YUMBOCTW PEYU, B APYTMX — €CTECTBEHHOCTH
3ByHaHUSI My3bIKaNbHBIX HCTPYMEHTOR ML
NPOCTO PerynvpyiotT TeMOp 3ByyaHus Ha
CBOIA BKyC. He Bynem kacatbCs Bonpoca ya-
CTOTHOW KOPPEKLUA My3bIKaNbHBIX CUrHa-
JIOB NMpW UX 33NUCKU B CTYAWSIX, MOCKOMNbKY
3TMM WCKYCCTBOM BNaCIOT TOMBKO ONbIT-
Hble 3BYKOPEXUCCEPHL, W 3TO HE TEXHUYEC-
kas 3a0a4a. MoaynsHbLIA NYNbT Yalle BCero
Byner mcnonsl30BaTbCs HA “XMBbIX' peue-

BbIX Nepeaaqax, a Myabika OyneT Bocnpoua-
BOOUTBCA C yXe 0bpaboTaHHbIX 3ByKOpe-
xmecepammn poHorpamm. Yenosus, npm Ko-
TOPbIX PABOTAIOT My3bIKANBHbIE aHCaMBNK
B LUKONGX Wnn Ha AMCKOTekKax, Oanekn oT
CTYMIAILIX U BPSL, N NOIBOMAT NOMyYnTh
O'lEeHb BLICOKOE kKayecTBo 3Byka. OCHOBLIBA-
FCb Ha 3TWX CODDPaXEHUNX, NONe3HO Cpan-
HWTE NPUMEHEHNE B MOAYNBbHOM Nyrnkre
Pas3NnYHBLIX YaCTOTHEIX KOPPEKTOPOB.
YCTaHOBNEHHBIE BO BXOUHbIX NNMHENKAX
npocTeliume perynatopsl Tembépa no Bul-
COKMM N HU3KKM HACTOTaM rO3BONSHOT MO-
YT NPUEMAEMOE Ha CNyX U NpUMeEpHO
MoXoXee 3BYYaHUE OT BCEeX MNKPOMOHOR
1 MCTOYHWMKOB aByka. Ho 4acTo atoro co-
BEPWEHHO HepocTartoyHo, Hanpumep,

B4 ronoska — SEAS H831:

pekoMeHayeMbll ANanai3oH 4acToT —
2000...25000 Iy;

HOMIWHaNbHLI MNeaaHc — 6 OM;

YPOBEHEL YYBCTBUTENLHOCTU NPU HAa-
npsbkeHuin 2,45 B — 92 nb/m;

CONPOTUBNEHNE MNOCTOSHHOMY TO-
Ky — 4,8 Om;

pe3oHaHcHas yactota — 1050 lMNu:

amamerp anddysopa — 27 mm.

HecMoTpa Ha 7O 4TO NPUMEHEHDI
OUNLTPLlI TPETLErC NOPSALOKE, [ONOBKU
BrIOuEl bl CUHEGA3ZHO; C YHETOM pealibHbiX
AYHX ronoBOK YACTOTHLIE XaPaKTEPNCTUNKN
n3ny4yeHna B N0O1I0Cax COOTBETCTBYIOT ueT-
BEP FOMy-NS10MY NOPSIAKY.

B peaynsrate nonyuetibl cnegylowme
XapakTepucTUKN rPOMKOr OBOPUTESIS:

anekTpuyeckas nobpoTHOCTb OCHOB-
HOro HY pesocHaHca ¢ y4eTOM BBIXOOHOrO
conpotusneHuna ycunutensa 2,4 Om —
0,7...0,74;

MexaHnyeckas
1,3...1,5:

“nonHasa AodSpotHocTs — 0,45...0,5;
pesoHaHcHas vyactota — 50...52 My
YPOBEHbL YYBRCTBUTENLHOCTY MpK Ha-

npsxeHmm 2,83 B — 80 pb/m.

C y4eTOM KoppekTupylowei uenuy, ycra-
HOBMEHHOR B YCUNMTENE, HWXHSS BOCNPO-
M3BoaMMaA YacTora cocrasnsier 32...35 Iy
{cnag AMX — 4,5 b, copur. daser — 90°).
B komMHaTe nnowaabio 15 M°, roe ycraHos-
neHa AC M3 nByx Takux rpoMKOroBopMTE-
Nen, XOpoLo NPOCHYLIMBAIOTCH TOHAbHLIE
CUrHansl ¢ 4acToTamu, HauumHas ¢ 25 [y,
npuyeM 3ByHaHne B GaCOBOM perucTpe "He
3ataHyTo”. HacToTHana XxapakTepucTuka Mo-
Ayna rMonHOro 3aNeKTpUdeckoroc corpoTue-
JIeHMS1 3TUX FPOMKOroBoputenei OTHOCU-
TENBHO C€1abMnbHA, 33 WCKINIOYEHWEM OC-
HOBHOIO HY pezoHaHca oTKnoreHwe Conpo-
TeneHws ot 8 Om He npeebiuaeT 10 %.

Penakrop — A, Coxonos, rpadnea — 10, Aripeet

nobpoTHOCTL —

An$ NOBbILIEHNS Pa3BoOpYMBOCTY PEYU Hac-
TO MPUMEHSIIOT GUAETR "oNTUMansLHOM 06-
paboTkn peun”. PeKkOMEeHAOBAHHbLINA [O715
pabotbl B AMKTOPCKNX CTYAWSX panvoBe-
waHng pUNETP UMEeT NoabEM YACTOTHOMN
XapakTepucTnKuy 8 paioHe 5 klMy npumepHO
Ha 6 ab v eec cnan Huxe 100 My ¥ BeiLLE
6 kl'u. Mocne oBpaboTkmn 3TUM GUILTPOM
peyb cTaHOBMTCA Bones pastopyumsoi Npw
MOBbILUEHHOM YPOBHE LWIyMd, HO 3BYqAUT
"cylie”, MeHee @CTCCTBEHHO.

OueBnAHO, H4TO MNPOCThIE perynaTopb
Tembpa He MoryT obecnequnTb nonyyeHue
HEeOBXOANMOIN YaCTOTHOW XapakTepucTu-
ki. Ectb 1 gpyrne 3asaun, Tpebyiouime
NMPUMEHEHUA Bonee CNOXHOW 4aCTOTHOI
Koppekuun. Hanpumep, B NOMELLEH!uM,
roe yctaHoBneHst AC, xOTOpbLIE MOryT
obecneyntb BeCbmMa BbLICOKOE KavyeCTBO
3ByKA, BCNEOCTBUE CAOXEHUS NPAMBIX
1 OTPaXEHIIbIX OT CTEH 3BYKORB 0Dpas3yioT-
CH CTOHYME BOJHLI, NONTHOCTLIO M3MEHSI0-
wue kapTuny 3y4aHus ogHon m3 AC. Jho-
AN C XOPOULIMM CNYXOM 3TO CNbILLAT, HO He
UMEOT BO3MOXHOCTY UCNPaBUTb NOJIoXe-
HUe. Nnu 6ena 3ByKOYCUNEHNS — BO3HNK-
HOBEHUE aKyCTU4eCKOoK "3aBaakn”. Mox-
HO CHU3UTb I'POMKOCTh, HO TOINA KAKOoH xe
CMLICTT B TAKOM 3ByKOyCcHUneHum?

B atux m MIorux apyrux cnydasax tpeby-
ETCA YACTOTHAS KOPPEKLWS B OMEHb Y3KOW
nonoce cnexkTpa, 4ToHbl He M3MeHaTk 06-
LA TemBp 3ByyaHua. CUMTaAETCA. HTO pa-
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'/,c OKTaBbl, COBEPLUEIHO
HEeoWwyTMa Ha Cnyx, a Ha
peYEBbIX CUIrHAnNax Heaa-
MeTHa u noteps '/ okTa-
Bui. flpakyuueckn eesge
AONYCTUMO  NCNONBIO-
BaTb 1PCTbOKTABHLIA
dunbTp. B npodeccuno-
HaJIbHOMN annaparype
NPUMEHSAIOT MHOIOIONOC-
HblE 4aCTOTHLIE KOpPPEK-
IOpLl — 3AKBanausepbl.
HO TperboKTaBHbI 3KBa-
nansep ¢ perynnupoBkamMm
e 30 nonocax He CTOMbKO
CIOXHOC, CKONBLKO OYEeHb
rPOMO3LKOE COOPYXEeHNe
¥ BCTPOUTL €0 R MOAYNb-
HBIA NYNLT HEBO3MOXHO.
[N03TOMY OCTAHOBRWUM-
Cst Ha rNapamelpuyecKom
oKBanamasepe, ornu4alo-
Lemcs ot rpadmnHeckoro
TCM, HTO LLEH I PanbHYIo Ya-
C1OTY B NMonoce Koppek-
UMM 1 goBPOTHOCTL Kak-
[Or0o 3BEHa MOXHO pery-
NMMPOBATHL B LUMPOKKX Npe-
aenax. Oka3biBaeTesl. 4TO
NapamMeTpuieckuii 3xkea-
nanaep ¢ AByYMs nonoca-
MHU MMEeeT IPUMEPHO Ta-
KWE Xe BO3MOXHOCTU, Kak
NATU—BOCBLMWUNOJIOCHLIN
rpadpudecknit, a ecnu
B3lb YeThipPe nNoJNoChHl
ro B BONbIUMHCTBE CAy4a-
€B BO3MOXIIZ 38MEHa
u rpadryeCKoro TpPerbok-
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A conpormBneHne aTnx
pPEe3NCTOPOB A0 MOH-
Taxa.

BmMmecto yKasaH-
HbiX Ha cxeme QY no-
NycTumMoO NPUMEHUTL
Y ] LM3“24 (OTeuecT-
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TaBHOro. OBLIYHO MOJOCHI PerynMpyembix
4acTOT BbIOMPAT Tak, 4TOOEI OHW rnepe-
KpbiBanw apyr apyra. NosBnseTCsi BO3MOX-
HOCTb YCUNWUTE, HANPUMEP, HN3KUEe 4acTo-
Tl NpY LUKMPOKOWN NOSIoce NPONYCKaHns of-
HWM 3BEHOM V¥ "BbIpE3aTh” NP y3KOon No-
noce NPONYCKaHUA Apyroro 3BeHa yCuneH-
Hblit ¢poH HacToTon 100 'y Mnu NOAHATL Bbl-
COKME 4aCTOThbi 1 BLIPE3aTh BbICOKOYACTOT -
Hble cocTarnawLue Ha 8 kl'y, “cBmucTawmx”
3BYKOB peun (C, U, 4).

Kaxnoe 3seHo dhwunetpa B ABYXNONOC-
HOM 3KBanansepe (ero cxema +Ha puc. 1)
cobpaHo Ha cueTBepeHHoM OY tuna TLO84
(TLO74, 1401Y04). Onana3olmst 4actoT-
HOM KOpPPeKUnK NONHOCTEIO ONPEeAESNIAInT-
cA BbIBOpOM HOMWHANOB KOHAEHCATOPOB
C5, C11 u C13, C14. MNpw ykasaHHbIX 3HA-~
HYEeHUAX EMKOCTW UMHTEpPBASbl NepecTpPon-
KW LLEeHTPaNbHOW 4acTOTbl COCTABARSIOT
ana "HUxHEero" puanasoHa He mMeHee
0,1...2,5 kl'u, nnga "BepxHero” — He MeHee
0,2...5 kl'y. 311 3HAueHWA BbIBpPAaHLI C pac-
YETOM NEPEKPLITUA AnanasoHa 4acToT, 3a-
HAM3eMOro pPe4YeBsbiM CUrHaANOM, a TakXe
obrnacTti yacToT, Ha KOTOPbIX OOBINHO BO3-
HUKAeT aKkycTudeckana obparHas cBasb.

Mpu BLIGOPE APYroro AnanasoHa Kop-
pPEKUMK HYXHO NPONOPUMOHANEHO N3me-
HWTE HOMUHAbLI KOHAEHCATOPOB. MNPy em-
kKocTy koHaeHcaTtopos C5 n C11, pasHoi
coorgeTcTBeHHO 1200 nd 1 1,5 mkd, yac-
TOTHbIA Anana3oH peryinmpoeku punestpa
coctaenset 40...1200 Iy, a npu eMkKocTH
koHpencartopos C13 1 C14, pasHoi cooT-
BetcTeerHo 39 nd® u 0,039 mkD nna npy-
roro ¢punerpa, — 1,2...15 k4.

Monocy nponyckanus Kaxaoro GunsTpa
MOXHO M3ameHaTb ot 0,25 no 3,6 okTaBbl.
Yeunernue Ha ueHTpanbHon yacTore GunesT-
pa MOXHO U3MEHATb B npepenax *16 nb.
MNpym kKoppexkur NOALEMOM YBNEKATLCS HE
creqyet, yUMTbIBas OrpaHvyeHiibid 3anac

No Neperpy3Ke N3-3a HU3KOro HaNpPsKeHus
nuTaHus nyneta. Tymbnep SAIl skmouaet
aksanansep; pasbem XS1 — nononHuTeNbL-
HbIM NMHERHBIA BXOA 3KBaNanlepa and noa-
KSNOHYEHWUA BHELIIHCIO MCTOYHUKA CUrHana.

HommnHansHOe BXOOQHOC WM BeIXOgHOE
Hanpsxernve moayns — 0,25 B, norpe6-
NSIEMbIIA TOK Hie npeBblwaeTt 15 mA, Henn-
HelHble nckaxenma K .<0,07 %.

ABYyXNoOnoCHBIA NApaMeETPUHECKUNA 3K-
Basian3ep BMONIE MOXHO PasMectmTb
B moayne. MNpasna, HyXHO yNMUTHIBATh, HTO
KOpPEeKTMpORBaTh CTEPeOCUrHan OH He
CMOXET, HO, HanpumMep, ONS BbiPaBHUBA-
HWA 3By4anusa asyx AC B NOMELLeHnn nnu
yCTPaHEHUS 34BA3KWU OT OAHOIM0 MMUKPO-
¢doHa asToro n He Tpebyerca. OnucaHmn
CXeM Takux SKBanamsepos NpueBoANNUCH
HeofHokpaTtHo [1—3].

BueluHuin Bua MOy ns NpeacTaBngH Ha
¢ororpadprn MUKLLIEPHOro nNynsbra Ha ob-
noxke "Paauo”, 2003, Ne 2. Ha puc. 2 no-
Ka3aH 4epTex NeqaTtHon nnartbl JKBanan-
3epa. Kongencatop C7 MOHTMPYIOT CO
CTOPOHbI NEYATHLIX MNPOBOJIIIMKOR B HENO-
CpeacTBeHHon ONM30CTY OT BLIBOAOB MUK-
pocxembl DA1. Tymbnep SA1 ansa Bkmoye-
HUS 3KBananaepa U AoNONHUTENbHLIR NN-
HerHbIA BXOL XS 1 (pa3bem "nonbrnaH™) yc-
TAHOBAEHDI t1a BEPXHEM NaHen Moayns.

Ha puc. 3 npuvBeneH Heprex nepen-
Hel naHenu bnoka. B craTtbe [4] pacckasa-
HO O KOHCTRYKLIMM MOLYNEN 1 UX MOHTAXE.

Mpu akcnayataumn MoAayns HErnpustT-
HOCTU BO3MOXHbI TOSIBKO WM3-3a NMA0OXOro
KQuecTsa Nepemeriliuix pe3svncTopoR 1Una
Cr3-33-23, cornpoIinBiEHUE KOTOPLIX
B KpPanHMX NONOXeHusiX He BCerfia A0BO-
LuTcsa Ao "Hynenoro”. MHorga ero He yaa-
eTCA YCTAaHOBUTL MeHbule 6...9 kOm(!),
YTO, KOHEYHO, CHMXAET BEPXHIO rPpaHnly
NePecTPOMKKN JManas3oHa Perynnposku.
MockonbKy Takoe BCTpeYaeTcs HOBOJSILHO

K1401¥A2, Ho ¢ nHOn

LLOKONEBKOI); npas-
fa, HENWHENHbLIE WMCKAXEHUS N LIYMbl HA
BbiIxoae Moayna yesenmyatcs. [Npy neobxo-
nMMocT MmoxHO oBotuck 6e3 OY DA1.1
n DA2.2, nOCKONLKY OHKU NMPOCTO YNpOLAIDT
KOMMYTaLMO 1 B pabote camoro skeanan-
3epa He y4acTBYIOT.

Ecnun akBananmsep 1cnonb3ayioT KakK ca-
MOCTOSTENBEHOEe YCTPOWCTBO, BMECTO pe-
auctopa R34 HyXHO yCTaHOBWUTBL Hiepe-
MbIYKY; B KauecTee Bnoka nutaHus yaoobHo
ncnonbL30BaTe ceteBow agantep. B 3i1oM
cnyyae Ans yBenuuenus rfeperpya3ocyHon
cnocoBHOCTU HanpsXeHne NUTaHus ycT-
POICTBA MOXHO 3HAYUTENbHO YBENUNUTD,
NockoNbKy BonebwmHeTeo OY MoryTt pabo-
TaTh Npu Hanpsbkernn £15 B.

Mpym BBEABHU MOAYNSA B COCTAB NyNbLTa
cr1abunuaarop DA3 u auon VD1 He HYXHbI,
TaK KaK 3amra OT HeNnpaBuNLHOM Nonsp-
HOCIKM HanpskeHns nurasnwa u crabunu-
3aTOp HanpsXeHWs yXke ecth B moayne
MONITOR. BmecTto anemenToB DA3 m VD1
YCTEHaBNMBAIOT NEPEMBINKU, & EMKOCTb
koHpeHcaTopos C20, C21 MOXHO yMEHbL-
wuntb o 0,1—0,33 mk®d. Peauctop R34 tie-
0Ox0AMM TONBKO NPY BKIIKOYEHWA 3KBAJIAIA-
3epa nepej eoixoaHon nuHenko MASTER,
112 BXOAE KOTOPOI CTOMT CYMMaTOP.

JINTEPATYPA

1. Wkpurek N. Cnpapo'iHOE PYKOBOACBO
110 3BYKOBOW CxeMoTexHuke. — M.: Mup, 1991.

2. Araes 3. U., bonorHukos B. A. OyHK-
UUMOHANEHEIE Y3k YCMIIMIEICH BLICOKOKQYe T -
BEHHOI0 3BykOBOCNpPomM3Benenusi. — M.: Pagvo
¥ Ccea3b, 1989,

3. Araes . U., BonorHukos B. A, [Tpak-
TUHECKME CXEMb! BLICOKOKAYECTREHHOIO 3BYKO-
BocHpou3seneHus. — M.: Paavo v ceasb, 1986.

4. KyaHeyoe 3. JliobuTensCkuii mukLwiep-
Hbi# nyneT. — Paguo, 2003, Ne 2, ¢. 12—15;
Ne 3, c. 10—12.

PRTTRPNE

Pegaxtop — A. Cokonon, rpagska — 10, AHdpees

YBAXKAEMBbBIE HATATEJIA!

NMopnucaswunecs no MHOEKCY
70772 npun HecBOEeBpPeMEHHOW po-
cTaBKe XypHana MoryT obpawarbcs
B AreHtcTBo "Pocnevarb™:

Ten. (095) 785-14-67;

E-mail: ech@apr.ru.

NMopgnucaswumecs no uHoexkcy 89032
moryT obpawarsca 8 OAO "AP3U":

Ten.: (095) 443-79-01; 280-95-93.

B pepakuvu xyprHana “Paano” MOXHO
NpUoBPecTH XypHansl, NepeyncneHHee B
Tabnuue.

Denbrn 33 nHTepecyiowme Bac xypHa-
fibl HYXXHO NEPEeBOANTL HA PACUETHLIN CHET
(nonyyarens 3A0 "Xyprhan "Paavo”, p/c
40702810438090103159 B CoHepbanke
Poccuu r. MockBa, Mewarckoe OCB

Homep CroMMocTb CrovMmocTb 0HOrO Homepa ¢
loa BLiInyCKa wypHana oQHOro Homepa nepechiNKon
B peaakuun, pyb6. no Poccuu no CHI
2000 7—9, 11 10 py6. 22,00 50,20
2001 3—6 10 pyb. 22,00 50,20
2002 o 12 py6. 24,00 52,00
2003 1,3—6 27 py6. 39,00 68,00
2003 7—11 28 py®. 40,00 69,00
2004 1—7 31 pyb. 43,0 71,0

Ne 7811, k/c 30101810400000000225,
BUK: 044525225, VWHH: 7708023424.
MNoyroesblit ntHaexkc Banka 101000).

Ha o6parHOiA cTOpOHe no4TOBOro
OnaHka HanMwUTe, 3a Kakue XypHanbl
Bbl nepesocouTe AEeHLIM, U yKaXure

CBOIl TO4YHbIA NOMTOBLIW appec C

nourosbnimM MHaekcom. NMocne Toro, Kak |

AEHbIM NOCTYNAT Ha PacYeTHbIA CYeT,
Mbi oTnpasum Bam xypHanel.

HanoxeHHbIM nnarexom pegakuus
XYpHanbl He BbiCkINaeT!
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20 BNOK perynnpoBok

NoOoOUNTEeNbLCKOro ycunurtens
0. KOPHUJIOB, r. Me4yopa ApxaHrensckKo# ob.

3BYKOTEXHUKA

E-mail: audio@radio.ru
Ten. 208-83-05

PAZMO Ne 7, 2004

B crarbe onucaHa KOHCTPyKUnNa 6710Kka 3NeKTPOHHbIX perynupo-
BOK, MEIOLLEero B CBOEM COCTase CeNiexTop BXOLO0B, PerynsTtopbi
FPOMKOCTY C OTKJIIO4YaeMol ToOHKoMneHcayuen, 6ananca n remoépa
o HU3KUM M BBICOKUM YacToTam. ABTop cobpan 3roT 6510k Ha OCHO-
Be coBpemMmeHHo#i mukpocxembl LMTO36N, oOCTOUMHCTBOM KOTOPOUH
ABJ/ISIOTCS Manbie HeNMuHenHbie uckaxeHns. Takou yaes MOXHO yUC-
f10/1b308aTh KaK B MOJIHOM (UHTErpanbHOM) ycunurene, 1aK v B OT-
DEJIbHON KOHCTPYKUMM NP EeaBapuTenbHOro yCUIUTens.

‘OBpEMEHHLIN PBIHOK pPAANO3NEeMEH-

TOB NpepnaraeT MUKPOCXEMbl BbiCO-
KO CTENEHM MifTerpaumm, M cOopka MHO-
MMX 3NEeKTPOHHbLIX YCTPOWMCTB CcTana rte-
nepb NPocTuiM 3aHaTnem. OcobeHHo 310
BAXHO ON$1 HAYMHAIOWMX paamomnobute-
Nen, He VMEIoWKMX OMNbiTa W3roTOBNEHWS
CNOXHbIX KOHCTPYKUUA. MpuBnekaeT u 1o,
4TO NpK NPABUIBHOM MOHTAXE KOHCTPYK-
Lk HaunHaloT paboTtarb cpasy v NpakTu-
4YECKM HE TPCOYIOT HanaxmBaHuA.

NPUMEHEHUN BLICOKOKAYECTBEHHbIX MU-
Kpocxem YM3Y.

B nopsigke akcnepumMeHtTa 6bino na-
roTOBNEHO TP BapuraWTa Bnoka perynu-
POBOK Ha pasfnuytikiX MUKPOCXemax,
BKJHOYEHHbIX NO TUNOBLIM CXEeMaM MNpo-
n3BoaAnTENA. 3aTeM NPOCNYLLMBANOChL
KA4YeCTBO 3BYKOBOCNPOU3BENEHMUS HA
My3bIKE PAa3NUYHLIX XallpoB € ITUMWM
HnokamMu B COCTaBe OAHOIO U TOro Xe
Tpakta. K nNpocnylimMBanuio B Kayecrtee
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B nocnepHee spems Bonbluyic nony-
NAPHOCTbL NPUOBPENN KOHCTPYKLUK pas-
NVYHBIX Y34 ana ycunenusa curHana co
3BYKOBOW KapTbl KOMMNbLIOTEPA, MpOUr-
pbIBaTENS KOMNAKT-ANCKOB U APYS WX UC-
TOUYHWKOB 3BYKOBbIX NpoOrpamm.
HO GORbWMHCTBO MPUBEACHHLIX B pa3-
AVHHON nUTEpaType cxem HoaodtibIX ye-
TROWCTB NMBO He copepxaT perynupo-
BOK, KpOME perynatopa rpoMkKoCcTWh, nu-
60 B HUX NCMONbL3YIOT yCTapeBLUINE MUK-
POCXEMBl C 3MIEKTPOHHbLIM perynuposa-
HMeM, yXyOlawme 3syHanne Aaxe npu

3KCMepToB NPUBREKaNuCh APY3bA U 3HA-
Kombie. lpn 3TOM HaMepeHHO He WC-
NoOfb30BASIMCL M3MEpPUTEnbHLIe Npubo-
pbl, BCR 3kcCNepru3a npoBoannacst no
"cnenomy” MeToay.

MpakTryeckn BCE oTMeTUNnM Heao-
CTaTku B 3By4aHWK YCTPOWCTR, coOpaH-
HbIX HAa Mukpocxemax KP174XA54 (B 6no-
K€ C 3MeKTPOHHO-KHOMOYHbIM ynpaene-
Huem) n TDA1524 (perynnposka n3amMeHs-
€MbIM Harpsxemem NOCTORHHOM O ToKa).
Mpy Hennoxmux 3asBNEHHbIX Napamerpax
3ByYaHME NPUHUMANO WCKYCCTBEHIILIA

XapakTep Aaxe npu HenTpanbHbiX yCTa-
HOBKAax perynatopoB (6e3 4yacToTHOW
koppekumu — “flat™). Tunosble 4acToTwl
neperunda B perynaropax remopa u uensx
TOHKOMMCHCAaUWM BhIBpaHbl ANs 3TUX Mi-
KPOCXEM KPaWHE HeyAaqHo, Npm perynu-
poOBKE NOSBRAnNoChL “Oybiienne”™ Ha HW3-
KWMX HacTOTax.

ABcontoTHeIM  nobegutenemMm TecTa
ctana mmkpocxema LM1036N. Skcneprsl
OTMETUNIN YUCTOE, nNelKoe 3By4HaHue
1 NPaBUNbHO AEUCTBYIOULYIO TOHKOMMEH-
caumio nNpu PerynvpoBkKe rpomMKoCTy.
Mpy 3TOM MUKPOCXEMA MMEET HEBbICO-
Ky CTOUMMOCTbL (0kono 60 pybnei) m He-
ne¢gununTHa.

Brok perynupoBok (ero cxema noka-
3aHa Ha pmc. 1) ans Y34 umeer B CBO-
€M COCTaBe CEeNeKTop BXOLOB, perynu-
pPOBKM FpomkocTu, BanaHca n tembpa
No HU3KKUM M BbICOKUM HacToTaM. Takxke
npeaycMoTpelt PpexvmM BKAIOYEeHUA TOH-
KOMITEHCALUWUY Npu perysupoBKe rpom-
KOCTU. BuiBOp MCTOYHMKA CUrHAsNAa npo-
M3BOAUTCSH C NOMOLLBIO NEPEKNIYATENS
H@ 3/IeKTPOMArHUTHLIX pene, 41O npw
SNEKTPOHHOW pPEeryJnposKe 3BYKOBbIX
HACTPOEK NO3BOJIAET PACNONOXNTb Ne-
YATHYK) nnaty v COOTBETCTBYlOWME
KOMMOHEHThI B HeHoCpeacTBEeHHoM 6nn-
30CTW OT BXOM0B yCUNUTENS, 3TO MUHMK-
MU3UPYET NOMEXN 1 HABOAKW NEepeMeH-
HOro TOKa.

Xapaktepuctukm 6noka perynupo-
BOK ONpPeaenaioTcHd NPUMCHCHHOW MUK-
pocxemomn. INo agaHHbBIM NPOKM3BOAKUTENs
(National Semiconducior Corporation),
mMukpocxema LM1036N nmeet cnenyio-
LLME XapakTepucTuKn:

HYacToTHLIA  Omana3oH  npu

HepasHomepHocTwn £0,1 a6,

ML e e 20...20000
OrtHowemme curHan/iuym, ab .. ... .. 80
PaspgeneHuve kananos, pb ......... 75
KoaphumeHT rapMoHuK Npm

U.=0,3B Ha wuacToTte

Tly, % ..o oo 0,06
Bxoptoe conportvsnenme, kOm . ... ... 30
BuixoaHoe conpotvesneHue, Om .. .. ... 20
HwnanasoH perynmposku rpom-

koctm, ab . ... ..., 75
AOuanazoH perynnposku Ha-

nanca. nb ... ..o ... 26
AuanasoH perynupoBk Tem-

O6pa Ha uactotax 40y

niekliynb .......... ... .. .. +15
MoTpebnaemMblin TOK NpK Hallps-

XeHnn nutaHus 9...16 B,

MA, HeBonee ................. 45

bnok pel ynupoBOK CMOHTUPOBAH B OC-
HOBHOM Ha NeyalHoi nnare (puc. 2) pas-
MepamMik 53x55 MM M3 CTEKNOTEKCTONIUTA,
$oJIbIVPOBAHHOIC C [ABYX CTOPOH. Ha Hei
PA3MELLEHB BCE 3NEMEHTbI, KPOME BXOA-
HOMO CENnekTopa, NePeMEHHBIX PeancTo-
poe R8—R11 u nepexnwyatens SAI.
MOHTaXHLIE OTBEPCTUR CO CTOPOHL! YCTa-
HOBKW Aie1anen 3eHKylT A9 UCKMIOYEHNS
3amMbikatimii, a Gonbry, MCNONb3yEMYIO
L7151 CHWXKEHWSA HABOACK HA NNaTy WU KOHTYR
obLuero npoeoaa, CoenuHsanl ¢ obmum
NPOBOAOM.

B KOHCTPYKLMM MOXHO NPUMCHUTBL NO-
CTOSHHble pe3ucTopet MJIT-0,125, KOH-
neHcatopsl K73-17 un aHAnornyHule M-
NOPTHbIE anemeHThl. OKCUAHbIE KOHAEH-
catopbl — K50-35 ¢ pabounm HanpsxxeHu-



€M He meHee 16 B nnin aHa-
norvyHele. B kauecrtee pe-
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rynsitopoe R8—R11 peko-
MeHAaYIoTCA UMMOPTHLIE
CABOEHHbIE nepeMeHHble
PE3SNCTOPLI C NUHENHON Xa-
PaKTEpPUCTUKON pPEryInpo-
BaHUs; MOXHO WCMONb30-
BaTb N OTEYECTBEHHLBIE Mne-
peEMeHHbIe PEe3nCTopRb!
rpynnol A noboro Tmna co-
npoTUBICHUEM 22—
47 kOm. Cekunm CABOEHHLIX
PE3NCTOPOB COEANHEHDI Na-
pannensHO /19 NOBLILLEeHWA

d e HALEXHOCTU.

Pene K1—K3 cenekropa
BXOO0B A0/KHBI UMETL CO-
OTBETCTBYIOWME  FPyNibl
! kOHTAKTOB W Hanpsikenwe

K RU-£11
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Punc. 2

cpabaTtoiBanna 8...10 B. la-
NeTHLI  nNepeknkYyarenb

— - -

SAl —Tuna N2rr-3 ¢ ocnab-

CummeTpupymwowmm ycunurtenb

ONA 3NEeKTPEeTHOro MMKpodoHa
M. CANO)XHUKOB, r. llanen-Asus, Uapanne

MNpeagnaraemsiii ycunnurens A0 37EKTPETHOrO0 MHWKPoOgoOoHa umMeer
NnPaKTnyeCcKy CAMMETDUYHEIN TOKOBBLIY BbIXOH HA MOCIE QYO YCum-
Teslb MUKLUEPHOIroO NYbTa C CMMMETPNYHbIM BXOAOM, NoJiyyas “¢daurom-
Hoe "™ NUTaHue No CUrHanbHeIM NPOBOAAM COEANHNTENIbHOIo kabens.

aK M3REecT IO, B NpogecCnoHalibHOn an-
naparype [Ans 3ByKOyCUNeHnst MUKpPO-
poHbI NOAKNIOHAIOT K OanaHCHbIM (CUMMET-
PWYHBIM) BXOOAM YCWIMTENEN, H4TO NO3BO-
naeT UCNo/b30RaTk OTHOCUTESNILHO [NH-
HbIE NMHWY B3 3aMEeTHOro BIIMSHNA Ha HX
BHELLHWX NCTOYHWMKOB Nomex. [inst Konger-
CaTOPHOro MWKPOMOHA NONAPU3YIOLLCE Ha-
npsxeHue (obbiiHo 48 B) nocTynaer yepes
BXOOHOW pasbem OT Dnoka NUTaHuA rynbra.
KonaeHcaTopHble MUKPOMOHBI OTHOCU-
TeNbHO JOPpOorK, 1 B MOOUTENLCKOR npakTu-
K€ BO MHOMMX CRyYasax BO3MOXHA 3aMeHa nx
ANEeKTREeTHLIMY MUukpodgoHamn. FoJo0HbIe
ManorabapnTHele 3NEeKTPETHBI® MWKPO(O-
Hbl NPUMENFIOT, KaK NPaermMno, B BECTIROBOL-
HbiXx PagVOMMKPOQIOHHEBIX  YCTRONCTBax
upm Shure, Sennheizer, AKG nubo B BbITo-
BOW annaparype 3asykosarmcu. Mukpodpon
npeacraensetr cobon KOHCTPYKUWIO, B KOTO-
PO BCTROEH M YCUANTENbHLIA Kackamn, ans
COrmMacoBaHusi MUKPOQPOHE C OTHOCUI1ENbHO
HN3KOOMHBIM BXOAOM CREAYHOLLCTO 33 HUM
yCTpomcTBa. M3 kanciona BolBEAEH TOHKMIA
v rnbklt Kabenb — ABE XWibl B IKPaHE.
Ecnn BosHukna HeoBxoaMMOCTE npume-
HATb 3NEKTPEeTHbIN MWKPOQOH, HanpuMmep,
B KQYECTBE 3BYKOCHUMA1ENS [Nsi CTPYHHOMO
N yXOBOIO MHCTPYMEHTA, CORCEM He 0Ds-
3arenbHO MCNoNb30BaTh PaaMoKaHan. 3Tor
MUKPOgOH MOXHO COMacosatk C CUMMET-
PUYHBIM MUKPOMOHHBIM BXOOOM MUKLUED-
CKOMO NysTa Hepes HECTIOXHOE YCTPOMCTBO,
NUTaeMOE TaKxXe Yepes BXOAHOM Pasbem.
Cornacyiouwnin ycunntenb (ero cxema
nokasaHa Ha PUCYHKe) HepasphIBHO CO-
€fAUHEH C MUKpOodoHOM BMT, 4To ncknio-
YaeT NPOV3BONLHOE Eero OTKINOHeHue BO
Bpemst paboTkt, BbiabiBaUEee Bpocok Ha-
NPFXEeHUs BO BCEM Kauane ycuneluvs
WU MPOMKWIA LLENHOK B aKYCTUHECKOW CUC-

Teme. MukpodoH nosiydaeTr nutaHue ve-
pe3 pe3nctop R1 ¢ amurTepos TpaH3nc-
TopoB VT1 n VT2. Curnan ¢ mMukpogoHa
nocTynacT Ha Bxoa anddpepeHUNanbHOro
kackaga (Hbasza tpaHaucropa V1) qepes
korrieHcarop C1. C KONNekTopoB TpaHau-
c1opoB VT1 1 VT2 GanaHCHbIR curHarn 110-
A3eTcA Ha MNKPOQOHHBIN BXOO, MUKILIeD-
HOMC NyNbTa UNKM APYroro ycTpoucTsa.

NIEHHOW NpPyXMHoK GUKCaTopa U yaaneH-
HBIM OFpPaHVYMTENEM AJIH KPYroBOro ne-
pemeleHnn (Kak B MMITOPTHbLIX yeunute-
nax). BxogHole pasbembl — nobbie, ue-
nons3yemMblie B DbITOBONM ayamoannapaty-
pe (OHLU-BT, "nonbnadn”, SCART). B ka-
HeCTBe KOMMYTaTOPOB MCTOYHWMKOB CUrHa-

na 1enonb3oBann pene PaC-47 (nacnopr

4.500.408). Boibop 06yCcnoBneH Hanmnym-

eM ABYX IMPYNN KOHTZKTOB W repmMeTuyibiM
nenonHeHnem pene. MOXHO TakXe pPeko-
(nacnopT

MeHAaoeRaTe pene P3C-47
4.500.418), PBC-48 (nacnopr 4.590.204),

P3C-59 (nacnopTt 4.500.020), nMeowpe

aHaNOIrM4HYIO KOHCTPYKUMKD. Kopnycel pe-
ne cnenyert coefuHnTb ¢ obWwuM NPoBO-
[IOM YyCTPOWUCTBA.

MNpepnaraemelin 610K  PEryimpoBOK
MOXHO MCMNOJb30BaTbh, HANPUMER, COBME-
cTtHO ¢ YM34 Ha mukpocxemax TDA7294

(cm. "Pagno”, 2000, Ne 5, c. 19—21).

‘_Pe,qaxrop A Coxongs, rpa¢uk.&-—_lo. Arypees

C MaKCUMasTbHBEIM HanpsxeHnem Uyg 250 B,
Hanpumep, oTedecTBeHHble KT3102A wvrnn
KT31026 c orbopom napbl N0 yKasaHHOMY
napamMmeTpy, a Takxke no napametrpam hos
n Ugs. Kovaencatopel C1 n C2 xenarebHo
WCMOoNbL30BaTk CNeLnansHo NpeHasHaveH-
Hele AN 3BYKOBO annaparypot — Black
Gate nnn gpyrx N3BecTHbIX PUPM.

Ina MoHTaxa yeunutens 6wbina nenonk-
30BaHa MakeTHas nnara C ceTKoi oTeep-
cTuid 2,5x2,5 mm. Bece yCTpOMCTBO pasmec-
TWNOCL B Kopryce ot HaTtapew, aHanormy-
HOWM "KpoHe", KOTOpBIA CoeagnHaeTCs rnpo-
BOAHWKOM € 0OWMM NpoBogom. Kabenb Mu-
KpodoHa rnoacoeauHeH K nnare: KpPacHbIin
npoBog, — K Todke coeavHenns R1 n C1,
a CVHWI — BMECTE C ONNETKOW K oBLlemy
nposogy. K Toukam Ha nnare, K KoTopbIM
noaseagHbt KONeKTopbl 060MX TPaH3ucTo-
poB, 1 K obwemy NPOBOAY NOACOEONHSIIOT
CUMMETPWYHBIN Kabe/ib, Ha OPYron KOHeL,
KOTOPOro NpunasiH Wrekep pasvema XLR,
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C Hero xe nocTtynaer uanpsixeHve fns
fIM1aHuUsi BCEro yCTPOWMCTBA: HENOCpeaCT-
BEIHO Ha KOJWEKTOPLI TRaH3nCTOpOoB VT,
VT2 1 vepes peanctopbl RS n R6 Ha 6azo-
Bble Lenu aubdeperunaibHOro Kackaia.

Ins crabunmsaumn Hanpskenws 6a3o-
BOrO CMELLIEHMS NPUMEHEH "CcTabucTop” na
WecTn nocneoBarenbHO  BIHOHEHHBIX
KpeMHMeBbiXx amofos. Ha wix obpasyercs
crabunbHoe Hanpspkenuwe okono 3,6 B. INpu-
MEHEHWNE CTabnNUTPOHA HEXENATENBHO, TaK
KaK 38METHO BO3PACTAET YPOBEHD LUyMa.

B ycTpoicTee UCrnonb3oBaH MUKpPOgOoH
MKE-2 ¢upmbl Sennheizer. MoxHO npume-
HUTE 2HANOMYHBIA MUKPOMOH Apyron pup-
mbl. BMecTo TpaHaucTopoB CH306A MOXHO
UCcnone3NBaTe Apyrne manowymauue

NpOoBReEPUTE 3NEKTPUYECKUE PEeXNMbI
YCTPOMCTBA MOXHO. 1100KJIKOUYMB EF0 HENMO-
CpPe/ICTBEHHO K MUWKPOMOHHOMY BXOAy
MUKLIEPCKOro nyrbra ((PaHTOMHOE nwuTa-
Hue 0oMKHO BbITh BKAIOHEHO) N Xe K UC-
TOUYHUKY CT1abUNN3NPOBAHHOIO Hanpsxe-
Hua +45...48 B, noacoeilMHUB KONTAKTLI 2
1 3 pasbema X1 K NMOCOBOMY BBIBOOY UC-
TOuYHMKA NMTAHWUA Yepes3 Pe3ncToPb Conpo-
Tuenennem 33 KOMm, a KOHTakT 1 — K MURY-
coBomy. Mamepsia TOK B paspsiBe lieny nu-
TaHWUE, HYXHO yBeauTbCs B TOM, 4TO OH He
npeewillaeT 2 MA. 3aTemMm HeobxoaAMMo n3-
MEpPWTb Hanpspkeline Ha peavcTope R2; oHo
nomkHo BTk okono 3 B. [lanee yCcTpoincTBo
HY>KHO NPOBEPUTHL B [1€RCTBUN.

Pestak rop — A. Cokonos, rpaguxa -0 A;(,QDEEB_
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22 JJopaboTka KacceTHOro
mariutodpoHa "BEIF'A MIN-122C"

3SBYKOTEXHUKA

E-mail: audio®@radio.ru
Ten, 208-83-05

PAZIMO Ne 7, 2004

C. KOCOB, r. Psizatib

BYXKAQCCETHLIR CTAUMOHAPHBIA Martimn-

TodoH-11pucraeka "Bera MM-122C"
" 1enepb UCNOoNblyeTcs nipbutenamm
MarHUTHOM 3anncw Gnarogaps ero xopo-
WNM XapakTepucTKamM TPaKTa 3anncm—
BOCMNPONIBEAEBHUA N MAJIOI OETOHALMA.

Ho mHormve nonbloBartenu He cuuTa-
I0T 3Ty Moaenb "Bern” 11onHOCTLIO
yoobHon n npoaymaHHon. B xypnane
yXe He pa3 onybnnkoBaHw gopaboTku
atoro marintodona [1, 2]. Ecnn o3xa-
KOMUTLCA C NOADOPKOV 3aMeToK Ha 3Ty
Temy B [2], MOXHO YBW/1ETh, 410 ABTOPHI
nopaboTok CTPEMUINCH BBECTU B mar-
HUTO(POH PYHKIIWMIO PYHHOW perynnpos-
KW YyPOBHSI 3aNWCK Mpu nepesanucu
KacceTbl Ha Kaccerty. JencrBuTCnhHO,
APY3 — dyHkuna ynobHaa, HO aBTOMA-
TWKa BHOCUT UCKaXEHUS QUHaAMKUYECKO-
ro Ananasoda, 4To BO MHOTUX Ciy4aax
npegcrasngeTcst HeaonycTtuMmelM. Bpaa
AV KOMY MNOHPABUTCA KavyecTBO 3anncu
cnMPOoNNYeCcKOn My3biKW, cAe/laHHONn
c APY3.

" B oboux cnyuasix uenb aBTopamu go-
CTUrHyTa npumMeneHneM HOBBIX nepe-
Kmouatenein n crieuManbHeIX KOMMYTa-
UMOHHBIX LUHYPOB, HO 3TO €O3aaeT A0-
nosHUTESIbHBIE HeYnoOCTRA MPU NOMbLIO-
BaHK MarHMTOhPOHOM.

[MpoaHannampoBas Bce AopadboTku, s
MPULLEH K BbIBCAY, YTO MarHUTOMOH 0N~
XEH aBTOMATUYECKK NEepPeKNiovaTh BXOLbl
KaHana 3anncu B 3aBUCUMOCTY OT PEXU-
Ma 3anucn. Okazanocb, 4TO gobuThbes
3TOr0 O4eHb NPOCTO.

Cxema popabotkn npencraBneda Ha
pucyHke. 31ecbk BHOBb BBEACHHbIE ne-

Taln 1 CoeavHeHUs NOKa3aHbl KPACHHIM
usetom. Bce gerann MOHTURYIOT HABEC-
HbIM MOHTEXO0M C QONLIMPOBAHHOW CTO-
POHbLI NevatHok nnathkl MarHnt1odoHa.
BriBoabl 6—8, 10 u 16 MukpocxeMbl

&\ ,
S x5 Ai
: . RE
3| ~gsn n% s =
11~ mE K Ef
7 —ﬁ - Ry
7 | Qduus | R
4 2o 7% =
G388 —— -3¢+
P i
V{7
1
b’ /wwfj
bl ! ‘ ‘Yf l‘l..)
R Bl 1 001 Ll
lxl}
1I X.’i
f U 'Ilf. .’“ 'V?
K buli 1 #hi7 5}’.1.’ y 1
gl
X kg 89 D0t ¥4 —y —
750 et 1 D !qﬁ ; l""”;{{‘ ._.55"
-—{X1 7 H —,7’—-—,_
TN off i
K Konm.h
- XF8

\ v nase
K kuam 8
(Pt NRIZRYY

R’ ()ﬁh‘
VIz' 813se

( OBMEH ONbITOM )

leHepaTtop HY Ha TYyHHenbHOM Anoage
C. KOBAJIEHKO, r. Kcroso Humxeropoackos o61.

aMbIMU 1IPOCTEIMU 13 BCeX YCTPOWCTB

Ha TYHHCNLHLIX QUMOAax ABNAKTCA re-
HepaTtopbl. B otnu4ne oT TpaH3nC ropHbix
reHEepPATOPOB, M HE HYXKHA CrieunansHas
Lens nofadn curHana obparHon ceasw,
NO3TOMY W CXemMa, 1 KOHCTPYKUMS Noay4Ya-
I0TCA OMEHb NPOCThiMK. Cxema npepJiara-
eMOro rcHeparopa nokasaHa Ha pPUCYH-
ke. Peancrop R1, anog VD1 u koHogHca-
rop C 1 hopmmpyioT HanpsixkeHue paboyeit
TOYKK TYHHENBHOro Amoga. OHOo pasio
NPAMOMY NAJEHWI0 HANPSXeHUs Ha OT-
KpbiTOM nepexoge amnoaa VD1 1 okaskiga-
€TCAH B 3HAYMTENIbHOK Mepe CTabunuanpo-
BAHHEIM MPW NU3MEHEHUAX HANPSXCHUS
Oarapen. Pabouas Touka HaxoAUTCH Ha
NanaioWweM y4acTke BOIbT-aMIIepHOn xa-
PAKTEepPUCTUKN TYHHENBHOrO Ainona VD2.

K TyHHeneHOMY avoay VD2 noakniouet!
M3KOHACTOTHBIN KONeBaTeNbHEI KOHTYD
L1C2, B KOTOPOM U BO3OYXKAAIOTCA KONE-
fanusa. HenocpeaCTBEHHO € 3TOr0 KOHTY-
pa Hanpspkerme HY nogaetcs Ha BLICOKO-
omiuie Tenedonbl BF 1.

Ana HOPManeLHOro Bo30YXAeHusn rexHe-
paropa Heobxo Mo, 4TOOLE TOK NKUKa Tyli-
HEeNLHOrO OMoAa HaxoMNCA B npepenax
1...2 MA, 11anpsbkeHre nka coCTaBaNg
60...100 mB. CnenoratensHo, redepartop
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MOXHO COobBpaTth Ha TYHHENBHOM ANONE AIo-
Horo Tviia ¢ ykasaliHbiMu NnapameTpamMm.
Kpome Toro, Heobxoanmo, 4Tobbl aKTUBHOE
CONPOTUBNEHUE KATYLLUKK L1 He npeBkilano
5 Om, a ee MHOYKTUBHOCTbL cocTasnsana Obl
HECKONBKO [IECATKOB MWINUIEHpK. ABTOR
ncnonL3oeasl LU-o6pasHeblii MarHMTonpo-
BO/L U3 Tpancd)opmaropnom CTan CeyeHu-
em 0,5 cm®, HA KapKac KOTOPOro BWTOK

K561KIM1 narubatoT B 06GpaTHYO CTOPO-
Hy. 3TW BbLIBOAHK! 1IPUNANBAIOT K KOHTaKT-
HbIM rnoLwankam Gonbru Ana aHanoruy-
HbIX BBIBOAOB MWKPOCXEMbLI KOMMYTATO-
pa DD1, ycTaHoBNeHHOW Ha nnaTty mar-
HUTOQOHA.

MeyaTHbIE NPOBOAHWMKW, COEAUHA0-
wime KOHTakT 3 pa3dbema XS1 ¢ pe3ncto-
pamn R1, R8 n kontakrt 5 — ¢ peaucTo-
pamn R2, R11, paspesaror u nogknioya-
IOT X B COOTBCTCTBUMN CO CXEMOW K Bhl-
sonam DD1'. 3ty coegnHeHna BeINONH5-
10T OAHOXWAbHBLIM MEIHBLIM TPOBOAOM
B2 nzonaumn. Tak Kak ANVMHa NPOBOAHN-
kOB HeGonbulaa, Haeoaok GOHA NPaKTH-
HeCKMN HEe3aMEeTHQ.

MNocne Takok aopaboTku KOMMyTauus
CUrHaANoOB npovcxoauT Tak. Ecan BkimnoyeH
rosibko JINTM "B” 8 pexum 3anucu, curra-
Nbl HA BXOObl KAHAJIOB 33anucu npuxoant
C pa3dbema XS1, T. e. OT BHELHEro UCToN-
Huka. Ecnmn xe JIIMM "B" sknioveH Ha 3a-
nucb, a JIiNM "A” — na rocnponssegenne,
TO CUrHanbl 112 KaHas1bl 3aNUCKU yXe rnocTy-
NalT HANPSMYIO C Beixoia 6110ka BOCNPo-
nasencHus JINM "A".

Perynnposka ypoBHA 3anuCHU Tenepb
BO BCEX peXuMax pyJHas.

B pesynerare nopaboTkn NOMKOCTHIO
ucknyen pexum APY3. MNo moemy mHe-
HUIO, MONB30BATENN, HE WCNONL3YKLNME
3aNMMck C MUKPOMOHA, BRSO, nn ByayT xa-
JIeTk O NOoTepe 3TOMr0 pexXxuma, TaK Kak
B PEXNME PYUYHOUW PEryvpOBKU HE CXii-
maetcd n 6e3 Toro HebosbLLOW AUHaMM-
4YecKMin AnanazoH GoliorpamMmMbl.

NUTEPATYPA

1. Xopapun C. [opabotka martmrodpoHa-
npucTasky "Bera MI1-122C". — Papwo, 1993,
Ne 10, ¢. 31.

2. Anexcees C. [Nepezanick B MArHWTOhOHE
"Bera MIM-122C". — Pagwo, 1995, Ne 12, ¢. 18,
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Pegaxrop — A. Cokonos, rpatpuxa — 0. Anapees

K BUTKY HamoTan 400 suTkos npoBoaa 1341
arnamerpom 0,25 MM. B kauecTBe KaTyllky
L1 MOXHO Takxe noNbiTatbCA WUCNONL30-
BATb MOMNOBUHY MEPBUYHOA OOMOTKM mnin
BTOPUHHYID OOMOTKY BHIXOOHOrO TPAMC-
¢dopmaTopa OT TPAH3UCTOPHOIrO NPUeMHU-
ka. [ins nonyyeHna xenaemMoro ToHa 3ByKO-
BbiX kONnebaHnm eMkocTb koHaeHcaTtopa C2
Hano nopobpare B npeaenax 0,01...1 mxd.

B kaudecTtBe wCTOUHMKA MUTAHUA ANA
FEHEPATOPA MOXHO WUCMNO/Ib30BaThL KPem-
HUEBLIN POTO3NEMEHT, PA3BVBAILINA TOK
3...4 MA. Anga aTOro ero NoagxNi4an T BMe-
cTo crabunmaupylowero anoga VD1, Pe-
3ncTop R1 1 BHELWHWA NCTOYHKK NUTaHWsA
B 3TOM CliyHdae He HyxHbl. [eHepaTop 1a-
YuHaer paboTtaTth NPW APKOM OCBEeLeHnN
¢doToanemeHTa.

O6nacTy Nnpumenelng NnpepNaraemoro
rereparopa AocTtalouHo Wpokn. OH MO-
XET CRYXWUTe WCTOYHUKOM CurHana npu
HanaxXnBaH HM3KOYACTOTHOM anrapaTy-
pbl, NPU M3ydeHun TenerpaHoin a3dykw
Mop3ae, a npu nuradnn oT GOTO3INeMEH-
Ta — UHOWKATOPOM OCBELLEHHOCTI NOME-
wenng nnn pabouvero mecrta. lNpu paspa-
OOTKE reHeparopa uclosIb30BaHbl MaTe-
puanbl khuru: fopioroe H.H. u ap. Cxemet
Ha TyHHeNbHLIX anogax. — M.-J1.: "Snep-
rma”, MPB, 1965.

4!‘5’9113«7015 —B. Nonsixos, rpahmka o, Anapees



OAuctTaHUMOHHOEe ynpaBJsieHue

YKB paguonpmeMHUKOM
M. O30JINH, c. KpacHbiii SIp Tomckoii 0611.

HemanosaxHoe 3Ha4YeHUe NMET noTpebunrenbckue ynobcrea pa-
Auoannapartypsi, B CBSI31 C 3TuM He ocnabeBaer nHTepec K pasauy-
HbIM YCTPOMCTBaM gucraHymnoHHoro ynpassnenns. Huwxe npegnara-
ercsi onucanue ycrposicTea AUNCTaHUNOHHOFO ynpasneuna ana YKB
ApyuemMHNKa, rno3BOJISIOWEero rnepexmodars 3apaHee yCTaHoOB/IEeHHbIe
4YacrToTbl nNpuemMa wm perynuposarb rpoMKOCcTb 3ByKa. Ycrpoincrso
nogxognT Ans mMobsbiX paguornpuemMHnKoB, MMEIOLNX 3/TeKTPOHHYIO
HaCTPOUKY ¥ I/1€eKTPOHHbIA PErYANTOP rPOMKOCTH.

pefinaraemoe yCTpoNCTBO NO3BOJINET

OCYLLECIBUTL KaK AUCTaHUWOHHOE
(nocpencTaom UK nanyyerns), rak u KHo-
rno4yHoe ynpaenetine YKB npuwemHukom,
onucanHeiM B cTartbe M. LLnkuHa "Paguo-
BelatensbHein YKB npyeMHuk ¢ OBONHBLIM
npeobpasosaHuemM vactoThl” ("Pagno”,
2000, Ne 11, c. 18—20).

Cxema nynita ynpaBneHuns Hokasana
Ha puc. 1. OH BhINONHEH NO CXEME YUCNOo-
UMNYNbLCHOro reHeparopa. lNpy HaxaTun
HA 0aRY U3 KHONOK SB1 —SB4 niihpakpac-
HLIe nanyHatowwe grogbl VD2 n VD3 nepe-
DAK0T Navky UMNYNbLCOB, NepuoL, cneacsa-
HWUS KOTOPbIX 3aBMCUT 01 NOCTONHHON BPe-
Mmenu uerm R1C1T (okono 0,5 c). YacTtora

K 8vi8 14 DO

3aHOJIHEHUA UMNYNIBCOB COCTABAYET OKO-
no 5 kly (3aBuCcUT OT NOCTOAHHOW BpemMe-

Hu uenn R3C2), ckBaxHoCTe Gnn3ka K 2
{mMeanap), YNCNO UMIIYAILCOB B [AYKE — OT -

5 po 8 (3apMcuT OT TOrp, Kakaa KHonka

nyneta L1y Haxara).

MNpu He HaxaTklX KHOIIKax Ha BXOObl

anementa DD1.2 yepes peaucTtop R2 no-
NAeTCA HaNpPsHKelne NUTaHns, NO3ATOMYy Ha
BLIXOLE 3fieMeHTa ByOeT HU3KNA YPOBCHL,
6noKupyoL WA paboTy TakToBOro reHepa-
TOpa, cobpadHoro Ha anemenTax DD1.3

v DD1.4. Npw 3TOM Ha BbIXOUE 3J1IEMEHTa *

DD1.4 okaxercsa BbICOKWIA YpPOBCHb. [M0-

3TOMy Tpan3ucrtop VT1 3akpbIT U TOK Ye- -

pes3 n3ayyamme Anoabl He npoTeKaeT. Tok,
notTpebnaemblil 0T WCTOHHUKE 1IUTAHUS
B 3TOM PEXUME, He NPEBbILAET 118CKOMh-
KX COTeH MuKpoamnep.

[Mpy HaxaTnn Ha Kakylo-HUOyYOb KHOMKY
BLICOKWIA YPOBEHbL HA BbIXOOE 3nemMeHta
DD1.2 npuvBoavT K OTKPbLIBAHWID AWofa
VD1 v 6biCTpO paspsiike koHaeHcaTopa
C1. 3nement DD1. | nuBepTvpyer curHan,
1 1a exoae R cuetuuka DD2 (BeiBog 15)
NOSBASICTCS HU3KWMIA YPOBEHL, pa3peLlualo-
WWA 00OCHET UMIIYALCOB, NOCTYIIAIOLWMNX
C BbIXO/12 TAKTOBOIO reseparopa (anemetx-

— ; +95
deib, 16 D07 7T = ra DD1.4) va Bxon CN (BeiBOg 14) cyeTun-
. — ; ka DD2Z. B 10 e Bpemsi BLICOKUIA YPOBEHb
U{’;}W ooz !fﬁEMt;ﬁ » 1,{[}{5;{ & lz‘(%f{? NIG73A Ha BbIxOAe 3nemeHta DD1.2 paspewaeTt
I 1l = | 5 . l__< paBoTy TakTOBOrO releparopa Ha sne-
T 1A 5 547 R3 621 meHTax DD1.3 1 DD1.4.
E[,‘p b (7 T/S!ﬁ‘. it/ | } /;1 Mocne ¢opmnpoBaHua reHepaTopom
agrr L4 |/ —-q UL 7013 7014 MMNYNBCOB, YHUCTIO KOTOPbIX 3aBUCKT OT TO-
ul 8 M, 8 U ) & & & 0477 8 i A ro, Kakas KHOIIKa Haxald, NOABNAETCS Bbi-
32 g b, A ” COKWiA ypOREIk Ha COOTBETCTBYIONIEM Bbl-
Vi1 HA5Z1A ‘ xoge cuetumka DD2. Hn3kmii ypoBeHb HA
. Bbixoae anemerTa DD1.2 npekpauwiaer pa-
R1 22M K BuiB 7 Dt D0t KSELAT 6OTy TakTOBOro reHeparopa. lpu 3TOM
Buif B hi7 TpansncTop VT1 3akpuiBaeTcs v avoab
VD2 v VD3 nepecTaioT uanyyarb. nvrenb-
Puc. 1 HOCTh NepeaaBaemMoi NOCLIIKY COCTaBNAET
1... 1,6 mc (npy yacToTe reHeparTopa 5 Klw).
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I A

Mo ucteqeHuu npumepHo 0,5 ¢, Tpeby-
eMblx 08 3apsaakn koHaeHcatopa C1 ye-
pe3 peauctop R1, nonoxuteneHsIn nepe-
nag HalpsxXeHWs Ha BbLIXOLE 3NeMeHTa
DD 1.1 obnynner cueryuk DD2, 1 ecnv npwm
3TOM KAKY0-nbo 13 KHONOK ynepxXueaTh
B HAXXaTOM COCTOSIHUM, FEHepPaTop BLIAAET
Ha WK unanydaiowme anoasl ovepenHyto
Cepuio MMNYILCOB, YUCNO KOTOPbIX 3aBU-
CUT OT HOMEPAa YAEPXWBAEMOM KHOMKW
(4ncno UMNYNLCOB = HOMEP KHOMKK + 4),
Knonkn SB1 n SB2Z cnyxar ans perynmnpo-
BaHWs rPOMKOCTH, a KHONku SB3 n SB4 —
LN51 NEPEITIOHEHNE NPOrPaMmM.

Mutanwe nynbt 1Y nonyyaet ot Bara-
pew "Kporna" vunu nonobruon, c 34C 8 B.

Cxema UK npuemHuka ¢ agewmndparo-
poOM NoOKa3aHa Ha puc. 2. Ha Mukpocxeme
DA1 cobpaH yemnuTenbs, npeobpasyoumii
UMINY/LCHE TOKE, BO3DyxJaemble B GOTO-
ancpe VD1 nop Bo3pencranem WK BCNbi-
wek nynbra 1Y, B UMnynsCel HaNPsXXeHus,
aMNAMIYAa KOTOPBIX JOCTaTo4Ha Ansa He-
NOCPEACTBEHHOro ynpaerneHnsa undpoBbl-
MU MUKPOCXEMaEMU.

Mpn noctynnenmnn ¢ nynera AY nep-
BOW NaYku MMnynbcos cyetTymnk DD2 noa-
CUMTLIBAET YUCNO NOCTYNUBLLNX UMNYIb-
COB W HA COOTBETCTBYIOLLEM ero Bulxoje
NOABNAETCA BHICOKMI ypoBeHb. [lepe-
KNOYeHe NporpaMm BO3MOXHO TONBKO
NPY NOCTYNNERUU CEMWN UAY BOCbMU MM-
NYNLCOB, TaK KaK TOJLKO B 3TOM Cny4ae
yepe3s 10 mc (NOCToRHHAs BpeMeru Lenu
R3C7) nocne noctynneHns Nnepeoro nm-
NynbCa HA CYETHOM BXOAE MWKPOCXEMBbI

DD4 (eeiBOg, 15) nosienseTcs NONOXu-
TeNbLHbIM Nepenag HanpsXeHus, a Ha
BXoAe nepeHoca (BeiBog 5) DD4 — HW3-
KN ypOBEHb.

MpK NOCTYNNEHWKY NAYKN C HUCIIOM UM-
NyNLCOB, PABHLIM CEMW, B MOMEHT nepe-
Knoverna cuetvynka DD4 Ha ero BeiBOfE
10 6ymet HM3knil yposerk. MoaTomy co-
crosHue cuetdynka DD4 ymenbluaerca HA
eavHuly Kaxasie 0,5 ¢, ¢ nocrynneHnem
ouepenHoin nadkn nMnynecoe. Ecnm xe
B NaYKke BOCEML MMNYNLCOB, TO COCTORHNE
cuetdnka DD4 ananorudiibiv 0oBpasom
YBENWMUNBAETCS 112 €ANHNLLY.

lMpwv nocTynNReHnn Naqyek C YUCIomM M-
IYNbCOB NATE U LWIECTb COCTOAHNE CHETYN-
ka DD4 He nameHseTca, Tak Kak B MOMEHT
LENCTBUS HA €0 CHETHHRIN BXO4, UMNyNkLCa
NOMOXNTENLHON MONAPIOCTN HAa Ero BXO-
AC Neperoca BLICOKW YPoBeHb, C MOMEH-
Ta NOCTYNNEHVS MAaYky UMNYJILCOB OAHO-
BUBparop Ha 3nementax DD1.1 v DD1.2
dopmmpyeT Ha Bbixoae 3nementa DD1.1
orpyvuaTenkHetidi Nepenag HanpsaxXeHus
ANUTENLHOCTEIC OKoJo 0,3 €, N0 OKOH4YA-
HWK KOTOROIro auddeperumnpyouian uerb
R4C5 dopmupyeT umnynec 0BHyneHna
cuetdrka DD2, 1 OH roTOB K NOACHETY UM-
NyNLCOB B NAYKe, cnefyrowen npuMmepHo
yepes 0,2 c.

Deuwmppatop DDE ¢ vHAankaropom
HG1 oTobpaxato1 Homep BulOpaHHON NPOo-
rpammbl (0—9) B CEMWUCErMEHTHOM Koge.
Deuwmdpatop DD7 ocyliectensier Buibop
GOUKCHUPOBAHHILIX OPraHOB HAacTPOWKKW —
nepemMeHHeix pesnctopoB R10—R19, Ha-

NPSXEHUCG C KOTOPbLIX Yepes SMUTTEePHbIN
NOBTOPUIENbL Ha TpawaucTope VT2 noaa-
eTcs Ha Bapukarbl npuemHnka. Boibop
NporpamMmM C NaHenn ynpassieHus ocylle-
cTBNReTcq kHonkamu SB3—SB6 metoaom
napannenbHOW 3arpy3kn OBOWMUMHONO Kopa
B cueTumk DD4. Kananw 8 n 9 peaepsHble
W BKIOYAIOTCA TOMBKO € nynsta Y.

PerynnpoBka rpoMkoCcTu OCyUleCcTB-
NAETCA NOCPeacTBOM N3MEHEHNS CONPO-
TUBRAGHUS KaHarna NoNeBoro TRaN3ucTopa
VT1. MNpu 3akpbsiBaHn NOCNEaHEro rpom-
KQOCTb YBENWHUBAETCSH, @ NPY OTKPBIBAHWI
yMmeHbwiaetca. K yrnomMsHyToOMYy BhilUe
NPUWEMHNKY (CM. €ro CXemy) Crok 1paH3n-
CTOpA NOAKMOYAETCH K NPAaBOMY (NO Cxe-
me) BoiBoay pesncropa R13, a R12 npwu
3TOM MCKIOHAKWT. YnpasneHue conpo-
TUBNEHWEM KaHana npoucxoamT fpn 3a-
paake wn paspsgke koHaewcartopa C8.
BKNIOHEHHOro Mexay 3aTBOpOM K UCTO-
KOM TpaHancropa VT1, uepes3 pe3ucTop
R5 snektpoHHdbiMKM  Knwodammn DDS.1
n DD5.2. IpPOMKOCTL MOXHO peryimpo-
BaTb 1 C NAHENW ynpasfieHWna KHOMKamMy
SB1 1 SB2, noaxnoyeHHsbIMU napanneb-
HO 2NEKTPOHHBIM KIHo4YaMm,

Mpu moHTaxe WK npuemtuka ycwnu-
Tenb Ha MukpocxemMe DA1 nomeluaioT B aK-
pan 13 NUCTOBOM Meau UK NaTyHW. COo-
eANHEHHBIA ¢ oburm npoBoaom. K apy-
MM 3MIEMEHTaM YCTPOMCTBA ANCTaHUMOH-
HOro ynpasneHns ocobbiX TPeboBaHWA
NPY MOHTaXE HE NPEeaLARNAETCS.

Peyakiop — B. {Tonaxonr, rpaguxka — 10. Anypees
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OBMEH ONbITOM
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ABTOMOOUANBHbLIN cTPpOOOCKON

N3 NNa3epPHOUN YKa3Ku
A. YEINYPUH, r. Yycoso# lMepmckoi 06n.

00 Takum 3aronoBkom B "Paano”,

2004, Ne 1, c. 45, 46 Huina onybnnKo-
BaHa cTatba H. 3aeua. MHe nodpaBmnacs
MOes WCNoNb30BAHWA Nal3epHOn yKaskn
B kavectBe doHapa crpobockona.
Onsitex, KTo xoTen 6ul NOBTOPUTL 3TY KOH-
CTRPYKLNIO, HO He 3HAeT YC1POonCTBa yKas-
KW, npeanarat 1103HaKOMUTLCH € HEW NO-
npobHee.

Ha pumcyHke npencrasneHa “"HaduHka”
yKaskn—oOpenoka. ICTOYHMKOM CBeTa #iB-
NAETCA NONyNPOBOLHWKOBBLIN M3Nyyal-
LKA KpUCTann 3, NpUNasiHHbliA K MaccyB-

e b v ook
L Rﬂh AT S

HOMY OCHOBAHMIO, CnyXxaulemy TeruiooT-
BOAOM 2. TennooTesoq npukpenser K nia-
Te 1, H& KOTOPO CMOHTUPOBaHEL! KHOMKA
BKITOUCHUA, TOKOOrPaHUYNTENb! LI pesu-
CTOP W APYXUHHEIA KOHTak1 Barapewn nm-
Tauua. TennootTsoLg C NIATOW TYro BCTaB-
NEeHbl B NpOpe3L BTyNkUu—aepxarens 4,
Ha APYyromMm KOHUE KOTOpPOW HapesaHa Ha-
PYXHaRa 1 BHYTPEHHAN pe3bba.

= ¢ A I's

CeeT OT KpuCTania CWILHO paccesH
1 8 TOHKWIA ny4 ero cobmnpaeT nmu3a 6.
MonoxeHne NMH3bl OTHOCWTENBHO KPUC-
Tanna MOXHO perynnpoBatb pe3tboBON

BTYAKOM 7. MNpyXUHA 5 npuXNMaeT nuH3y
K BTYJIKE.

Lr1st MCNONB30BAHWUA YKA3KKW B Ka4ecT-
B OCReTuTensn crpobockona nyuiue pac-
(GOKYyCHMpOBAaTE NYy4YOK CBETA, BBEPHYB
BTYNKY A0 ynopa (HO He AaBute CUbHO!).
B peaynerate guameTp CBETOBOIo NATHA
Ha paccTosHuy T M yBENWYUTCS NpUMEpR-
HO 110 6 cM. Ha MeHbLLIEM PacCTOsSHUK OW-
aMeTp nsiTHa 6yoer MeHblue. Bo BCAKOM
cny4ae ¢ Honee wWUPOKNM, H4EM TOHKE,
NATHOM "Aepxartbh” MeTKy Ha UIKMBE ABW-
ratens nerye, fa v oNacHoOCTb ANS 3PEHNs
MEHbLUE NP CRy4ani IoM NonagaHny nyya
B rnasa .

BO mHOIMMx ctatesaix crnenad akueHT Ha
TOM, HTO yKa3Ka NTAETCH OT UCTOYHUKE
Hanpsxednem 4.5 B, HO Hanmyine B ee
KOHCTRYKLMWN TOKOOrPAHUHNTENBHOIO pe-
3NCTOPA rOBORUT O TOM, HTO HaNPSXXEHVE
MOXeT OblTb NOBLIM, AOCTATOYHO NUWb
nouobpartb Tpedbyemblid ToK. IMeHrHo Tak
BKJIIOYEN nasep 8 crpodockone. Ans pac-
yeTa pe3avucTopa Haao M3MEpUTk TOK na-
3epa yKasku u rnageHwe HanpsxeHmns Ha
HeM. Ha obpasuax nazepa, MMELWWXCSH
y MeHst, nagano 2,6 B npu Toke 35 MA.
Mpu BLIGOPE TOKOOrPaHUHUTEIIBHOIO pe-
3UcTopa He Hafo 340bIBaTek 0 BCTPOEH-
HOM pesucTope conpoTnsneruem 68 Om.

B npouecce npoeeneHvs ONLITOB NoO
NNTAHWIO YKA3KN 3aBLILLEHHBIM TOKOM Ofl-
Ha U3 HIX Obina ncnopdyena. Ho, Kkak oka-
3an0Cbh, KpUCTan/t oCTancst uenbiM, d OT-
ropen ero ToHkn BuiBoj1. Pabotocnocob-
HOCTb Nasepa Obina BOCCTaHOBNEHA Kan-
nen roxkonposogsauierc knest. Mcnonek3o-
BaHHLIE NPU 3TOM UHCTRYMEHTBI — ILBEN-
Has urna u nuH3a b.

Panaxrop — J1. Jlomaknn, manoc pavyst — astopa
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U3MEPEHUA

E-mail: measure@radio.ru

PAOWUO N2 7, 2004

Ten. 208-83-05_

Uameputenb LC

H. XJIKOMNUH, r. Knpos

B npakrtuke pagnomoburens nuamepeHune napamMerpos UCIonb3ye-
MbIX PpagnoO3/1€MEeHTOB — NepPBbIA OCHOBONONAramLni war B OCTHN-
XEeHNU NOCTaBJ/IeHHbIX LeJsied npyu co3gaHnyt paguoTexHNn4YeCcKoro
uau INEeKTPOHHOro KomMriiekca. He 3nassi CBOMCTB "3/1€MEHTaPHbLIX
KUpNnYnMKos”, O4YeHb TPYAQAHO CKa3aTb, Kakumy cBO#icTBamMyu oOyger
06nanarb NOCTPOECHHbLIA N3 HUX gom. B gaHHOW crartbe uurarenio
npensioXeHo ONnMCanHue HeCTOXHOro naMmepurenbHoro npubopa, xo-
TOPbLIA gosmKeH ObiTb B naboparopuy y Kaxgoro paguonoburens.

puHuun paborul npeanaraemoro LC-

METpPa OCHOBaH Ha N3MEepPEHNN JHEP-
fUKY, HaKanNNMBaeMon B INEKTPUYECKOM
none koHgeHcaropa U MarHUTHOM none
KaTyLuk. Bnepewie npyMeHUTen6HO K No-
OUTENLECKOM KOHCTPYKLK 3TOT METO, Dbin
onucad B [1], a B nocneayioume rofpl
C 11E3HAYNTENbHEIMU M3MEHEHUAMU LIN-
POKO Bbln UCTIONB30OBEH BO MHOMMX KOHCT -
PYKUMAX uaMeputenein WHLYKTUBHOCTN
u emkocTu. NpumMmeHeHne B LaHHON KOHCT -
PYKUMM MUKPOKoHTponnepa n XKKW nuan-
Karopa no3ronuio co3aarb NPoCTon, mMa-
noraGapurHsllii, pewesBblid n yoobIbINA
B aKcnayarauum npnbop, Umerolnin ao-
CTaTO4YHO BLICOKYIO TOYHOCTb N3MEPEHUIA.
Mpu patoTte ¢ NpudopOM HEe HYKHO MaHn-
nMyavpoBaTb HUKAKUMIK OpraHaMun ynpae-
AEHUS, JOCTATO4HO NPOCTO NOAKTIOYUTL
n3mepsiemMblil 3NCMEHT N CHNTaTb NOKa3a-
HNS C UHOMKaTopa.

TexHuyeckne xapakrepucTuku

AduanasoH namepsieMon em-

KOCTW .. .v v ireen.. 0,1 n®...5 Mk
OnanaioH namepsiemMmoin uH-

OYKTUBHOCTU .. ...... 0,1 mklH...5TH
MorpewHocTe U3MepaemMon

BENWYMHEI, He Bonee, % ... ......*3
Hanpsikenme nutanma, B ... ... .. 7.5...8
Tok noTpebnenus, mA, He Bo-

NEE . e e 15

ABTOMaTUHECKKMA BbLIOOP awna-
na3oHa N3MepeHnn
[porpamMmMmHan Koppekuns Hyns
lMaGaputbl, MM .. ... ... .... 140x40x30

MpuHuMnmnanbHaa cxema npubopa no-
Ka3aHa Ha puc. 1.

Cuvnian Bo30yxaaloulero HanpsxeHns
NPSMOYronkHOM popMbl € BeiBoga 6 (PBT)
MukpokoHTponnepa DD1 yepes rpu Hux-
HUX NO cxeme OydepHuix anementa DD2
NOCTYNaeT Ha U3MEPUTENLHYIO YacTk YCT-
poicrea. BO BpemMs BbICOKOIMO ypOBHH Ha-
NPSXXEHWA 3apsiaka M3MepsieMoro KoH-
nexcatopa Cy NpowcxonuT HYepes pesunc-
Top R9 »n anoa VD6, a BO BpemMs HU3KO-
ro — paspsaka dyepes R9 n VD5, CpeaHnii
TOK pa3spsakn, HpornopuMoHanhHLIN Benn-
YUHE W3MEPAEMON EMKOCTH, YCTPONCTBO
npeobpasyer ¢ NOMOLLBID ONepaunoHHO-
ro ycunutenst DA1 B nanpsaxenwe. Kon-
neHcaropbl C5 n C7 crnaxusalor ero
nynbcauun. Pesuctop R14 cnyxunt ans
TO4YHOM yCTaHoBkW Hyng OY.

Mpyn namMepeHn WHOYKTUBHOCTW BO
BPEMS BbICOKOr0 YPOBHA TOK B KaTyLLIKE Ha-
pacTaeT A0 3Ha4eHus, ONpenenseMoro pe-
3ucTopom R 10, a BO Bpems HN3KOro — ToK,
co3gasaemeiii 3AC caMOMHAYKLN n3me-
psaemMon KaTyLky, Yepes VD4 n R11 Takxe
NOCTYNAET HA BXO, MUKPOCxeMbl DA,

Taknm 0Bpazom, NpK NOCTOAHHOM Ha-
NPSKEHMKM NUTaHUa M “acroTe curHana
HanpsxxeHne Ha Bbeixoge OY npamMonpo-
MOPHUOHANBHO BEANYUHAM N3MEPAEMbIX
EMKOCTW WNW nHAOYKTUBHOCTU. HO 310
cnpasenNnBo TONbKO MpU YCNOBWUKW, HTO
3apsaKa KoOHOSHCATOPa BbINONHEHA HOJI-
HOCTLIO B TEYEHME MNONOBUHBI Nepuosa
BO30OYXOAOLEro HanpPsKeHWS U Takxe
NOMIOCTLID NPOU3CLUNA Pa3psaKka B Teue-
HWE OPYIron Nonosuiibl. AHaNOrMHHO 1 Ana
KaTYLUKW MHAYKTUBHOCTW, TOK B Hel OOR-
XEH yCrnesaTh Hapactartb A0 MaKCUMAllb-
HOrO 3HA4YEeHWN 1 CNaaaTtb [0 Hynst. JTU
yCNnoBua MOXHO ofecne'inTb COOTBETCT-
Bytowmnm sBuibopom pesncropoB R9—R11
N HACTOTEI BO3OYXXAIOLLEr0 HANPAXeHns.

Hanpsixernune, NponopuMoHanbLHoe
3HAuYEHWIO NapamMeTpa N3MEPSIEMOro ane-
MEHTZ, ¢ Bbixoaa OY uepes punkip R6C2
NOJAIOT Ha BCTPOEHHHIN AECATUPa3PsALa-
Heid ALMN MukpokoHTponnepa DD1. Kow-

Horpage). AHanoruyHblili MHONKATOR WC-
nonn3oBax B Tenedornax "PANAPHONE",

Ona nosbituenna TouHocTu npubop
MMeeT AeBATb NoAAVana3oHOB U3Mepe-
HUA. HacTota Bo30yxXaaloLwero Hanpsxe-
HMA HA NEPBOM NOAOAMANA30HC PaBHA
800 kI, Ha Takoit yacToTe uaMepsiioT KOH-
OEHCATOPLl C €MKOCTHIO NPUMEPHO L0
90 n® 1 KaTyuKn C UHAYKTUBHOCTLIO A0
90 mklm. Ha kaxgom nocneayolemM nog-
AnanasoHe 4acToTa CHWXeHa B 4 paaa, co-
OTBETCTBEHHO BO CTOMBKO Xe pa3 pacuin-
PCH npenen namepexrust. Ha gesniom nog-
avanasoHe 4acrora paeHa 12 fu, 4TO
obecrneunBaer M3MEPEHUE KOHAEHCATO-
POB C EMKOCTbBIO 00 5 MKD 1 KaTyLleK C NH-
OYKTUBHOCTLIO 00 5 M. HyXHblA nopona-
NasoH Npubop BoIBMPaeT aBTOMATNHECKN,
NpPUYEM NOCNEe BIKJIIOHERWA NMUTaHU N3Me-
PEHNE HAYMHACT C AEBATOro NoAAManaso-
na. B npouecce nepexmouyerHns HomMmep
noaavanasoHa oTobpaxeH Ha UHOWKATO-
pe, H4TO NO3BONAET ONPEAEnNUTb, HA KaKOR
4acToTE BLINOAHAIOT M3Mepenne.

Mocne BbIBOpa HY>XXHOro NoAouanaso-
Ha pes3ynsTar usmepelins B Nd nnn Mkl
BoiBegeH Ha uHaukatop. Ana yaobcrea
cuntbiBaHuA pgecatnie gonu nd (MklH)
N eamHuubl MKD (MH) oTaeneHul NycTbimM
311AKOMECTOM, a pe3ynbTaT OKpyrneH Ao
Tpex 3Ha4vawmx uugp.

Ceetoguop, HL1 kpacHoro ysera cee-
YEHVA UCMONL3VBAH B Ka4YecTBe ctabuc-
Topa na 1,5 B ang nnranus neamkaropa.
KHonka SB1 cnyxuT gna nporpaMmMmHoi
KOPPEeKUMN HyNs, 4TO NOMOract KOMNeH-
CUPOBaTb EMKOCTb W WHAYKIUBHOCTb
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peHcaiop C1 — punbTp BIYTPEHHEro uc-
To4HUKa 00pas3LoBoroe HanpsixkeHus ALLM.
Ty BepxHWX No cxeme snemenTa DD2,
a Takxe VD1, VD2, C4, C11 ncnone3oea-
Hel  ans GOPMUPOBaHUA  HanpsXeHns
-5 B, HeobBxoaumoro anst pabotu OY.
Pesynbtat namepenus rnpubop otob-
paxaeT Ha AEeCATMPa3psaHOM cemwcer-
meHTHOM KK HG1 (KO-4B, cepuitHo Bhi-
nyckaeT ¢pupma "Tenecucrtembl” B L3esne-

Knemm 1 nepekntoyartensa SA1. 3T1oT nepe-
Krio4aTenb MOXHO NCKNIOYNTL, ECAN yCTa-
HOBUTb OTAESbHbIE KNEMMbI N9 NOAKNIO-
Yelins U3MepaemMon MHOYKTUBHOCTU N eM-
KOCTU, HO 310 MeHee yoobHOo B akcnnyara-
unu. Peanctop R7 npegHasHavenr ana Obi-
CTpOW pas3pasikn Kowgelcatopos C9
1 C10 npu BrIK/IOYEeHUN nuTaHna. bes He-
ro NOBTOPHOE BKNIoYeHue, obecneunsato-
uiee Koppekidyio pabory vHamkaTopa,
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BO3MOXHO He paHee 4em vepe3 10 ¢, uro
HECKORbKO Heya0obHO Npu aKcnnyaTaunin.

Bce gerann npnbopa, KpomMe nepexknio-
yatena SAT1, CMOHTUPOBaHLI HA OAHOCTO-
pPOHHEeNr NeyaTHon Nnare, KOTopas Nokasa-
Ha Ha pyuc. 2.

Wnankatop HG1 v kHonka SB1 ycTanos-
fEHbl CO CTOPOHBI MOHTaXa 1 BbiBEAEHbI HA
Uesyio NaHens. [inHa NPoROAOEB Ao ne-
peknoyarenst SA1 v BXOOHLIX KIeMM He
NokHa npesBbilwaTe 2...3 cM.  Anonbl
VD3—VD6 — BLICOKOHACTOTHLIE C MaNbiM
NafeHUeM HanpPsPKEHUA, MOXHO NPUMEHUTb
0311, A18, A20. NoactpoeyHksie pe3ucTo-
pul R, R12, R14 manorabaputHble Tuna
Cr3-19. 3amera R11 Ha NPOBONOYHLIN pe-
3UCTOR HexenaTesfbHa, Tak Kak npueseaer
K CHDKEHUKO TOHI110CTN u3mepeHnia. Munkpo-
cxemy 140¥41208 MOXHO 3aMEHUTE HA Ka-
xoiA-nmbo ppyroi OY, MMetoLLniA Liens ycTa-
HOBKW Hy/191 1 CNOcOBHbIA padoTarts ot Ha-
npsikenms =5 B, a K5661JTH2 moxHo 3ame-
HVYTBL Ha Mobyto KMOIT mukpocxemy cepuin
1561, 1554, 74HC, 74AC, coaepxaiuyo
Wecrb MHBEPTOPOB, Hanpumep, 74HC14.
MNpumenerne TTJ1 cepuin 155, 555, 1533
W ap. HexenarenbLHo. MUKpoKOHTponNep
ATtiny15L dvpmbl ATMEL anHanora He nmeeTt
W 3aBMEHUTL €r0 Ha ApYron TN, HanpuMep
nonynsipHbiit AT90S23 13, 1eBo3MoxHO 6e3
KOPPEKTUPOBKK NPOrPaMMb.

HoMuHan eMKOCTEN KOHOEHCATOPOB
C4, C5, C11 ymenbiuatb He cneayer. lMe-
peknioyatenb SA1 gomken OuiTe manora-
HapUTHLEIM U C MUHUMAIBHOR EMKOCTLK)
MeX Ay BeIBOOAMU.

Mpu NPOrpaMMUPOBAHUN MUKPOKOHT-
ponnepa sce FUSE Outel cneayeT octaputb
no ymonuaimio: BODLEVEL=0, BODEN=1,
SPIEN=0, RSTDISBL=1, CKSEL1...0=00.
KannbpoBouHblit BaiiT HYXHO 3anucaTb
B Mnaaunin GainT nporpaMmmel No aapecy
$000F. 310 0BECneUnT TOHHYIO YCTAHOBKY
TakToBOM wacrtotuel 1,6 MMy, 11, cooTBercTt-
BEHHO, 4YacroThl BO30YXOaWero Hanps-
XEHUst ANt M3MEepPUTESIbHON CXEMBI HAa Nep-
som auanasone 800 klMuy. B sk3emnnsipe
ATiny15L, nmesluemcs y asTopa, kanmbpo-
BO4HLI GaitT paBen $8B. Koabl npoLumBku
MUKPOKOHTPONNEPa NpuseaeHel na ftp cep-
Bepa XypHana “"Paguo” (cMm. <ftp://
ftp.radio.ru/pub/2004/07/LC.zip>).

Onsa Hanagky weobtxoanumo nonobpatb
HECKONbKO KaTYLLIEK 1 KOHAEHCATOPOB CO
3HAYEHUEMK NapamMeTpoB B Anana3oHe n3-
MepeHus Nprubopa N NMEOLLINX MUHUMANb-
HbIlA AONYCK OTKNOHEHWSA NO HoMWiany. Ec-
A eCTb BO3MOXHOCTL, MX TOYHLIE 3HAYe-

HVA cCnegyetr N3mMepuTe C NOMOLBID Mpo-
MbitneHHoro nameputens LC. 3to yayr
Bawy "obpas3uosbie” 3neMeHTbl. Y4 reieas,
4TO WKaNa N3MepVTENa NUHENHARA, B NPUH-
uure, QoCTaToOYHO OJHOr0 KOHAEHCATOpa

1 OAHOW KaTylukW. Ho nyulle NPOKOHTPRONN-
pOBaTL BECb ANanNa3oH. B kayecToe obpas-
LOBbIX KaTYLIEK XOPOLLO NOAXOOSIT HOPMa-
NM30BaHHbIE apoccenu tunos AM, Ar1.
Hanagky HauMHawT C YCTaHOBKWU HyNA
MUKpOCxembl DAT, KOHTPOANPYS Hanpske-
HME Ha Ero BbIXOE C NOMOLLLIO MyNBIMME-
Tpa. CneayeTt BLICTaBUTL 3TO HANPSHXEHWE
B npeaenax 0...+5 MB pe3uctopom R14.
Aswxok peanctopa R12 ponxcH ObiTb
B CRELHEM MONOXEeHVN, a NepPeKNoIaTeNb
SA1 xenatenwui0 OTCOEAUHWTL OT NNAaThHI
JNs CHUMXEeHUs NapasnuTHOW eMKOCTU BXO-
na. Mokazanus WHOMKaTopa npn aTom
nomxkHbl ObiTe B npenenax 0...3. 3arem
BOCCTAHaBNMBaKOT coeanHeHne SAT, Hd-
XUMAIOT 1N OINYCKAIOT KHonky SB1. Hepes
2 ¢ HAWKATOP A0nXeH nokasbiBatb 0...%1.
Mocne 3TOro K BXOAHLIM KNemMmam nog-
Knio4atoT 06pa3LoByo eMKOCTb 1, Bpaluan
pBXOK R12, ycTaHaBnuBator cooTBeTCT-
B1E rMoKasaHWs UCTUHHOMY 3HAYEHWIO &M-
KOCTKU BbIOpaHHOro koHgeHcaropa. Uena
mnagwero paspsaa — 0,1 nd. 3arem He-
0BX0ANMO MPOKOHTPONMPOBRATL BECL ANa-
nasoH 1, NpPY HEeOBXoAMMOCTH, YIOUHUTL
nonoxenne asuxkka R12, crapagck nony-
HUTb NOI PELLKOCTL He Xyxe 2...3 %. Oony-
CTUMa W NOLCTPOWMKA HyNs, eCni NoKasa-
HUST B KOHLE ILKaNbl HEMHOIO 3aHWXEHbI
N 3aBuilleHsl. HO nocne Kaxaoro name-
HEeHus nonoxelina apuxka R14 cnegyet
OTK/HO4YATb U3MEPAEMBI KOHAEHCAaTop
W HAXWMATL KIIONKY YCTAHOBKK HyNs.
Hacrpous nprbop B pexume UamepcHs
eMKOCTW, cneayer nepesectn SAT B HuxHee
NC CXEME MONIOXKE!IME, 3aMKHYTb BXO[HLIe
rHesna v Haxarte SB1. MNocne koppekunn Hy-
NS HA BXOA NOAKIOUUTE 0OPasLOBYIO KATYIL-
Ky 1 pe3ncTopomM R11 BeicTaBnTL Heobxoam-
Mble nokasanms. LleHa mnajuwero pasps-
na — 0,1 mklMH. Mpn aToM cneayet obpaTnTb
BHUMaHWe, YTobbl conporuenerue R11 Obi-
no 1ie menee 800 Om, B NPOTUBHOM Cnyyae
CneayeT YMCHbLLUWTD COHPOTUBNEHNC Pesn-
cropa R10. Ecrnv R11 OygeT 6onblie 1 kOm,
R10 Hapo yBenuuuTb, T. . R10 u R11 ponx-
Hbl ObITh 67M3KK NO HOMUHATY. Takas HaCT-
poiika obecrneumsaer NpPUMEp!ic oaMHaKO-
BYI0O MOCTOSIHHYK) BpeMeHW “3apsagku”
1 "paspsgkn’ KaTyLUKW 1, COOTBETCTBEHHO,
MUHAMANBHYIO MOrPeLHOCTL M3MEePeHns.
MNorpelHocTb He xyxe £2...3 % npu 13-
MepeHU KOHOEHCaTopoB MOXHO obecne-
unuTh 03 Tpyaa, a BOT npu M3MepeHnu Ka-
TYLWWEK Xe BCe OOCTOUT HECKONBKO CROX-
Hee. MIayKTMBHOCTL KaTylliky BO MHOIOM
33BMCUT OT psaga CONYICTBYIOLLMX YCNO-
BUI — aKTMBHOE CONPOTUBNEHWE OBMOTKM,
NOTEPY B MarHMTONPOBOAAX 118 BUXPEBLIE
TOKW, HA MMCTEPE3NC, MarHUTHaAs NPoHWLUA-
EMOCTb PEpPPOMAIrHETUKOB HEeNWi IeHO 3a-
BUCUT OT HaIIPSXXEHHOCTY Mard1THOro No-

| na v ap. Katyiuki Npy naMepeHnn ucnbiThbl-

BaAIOT BO3AENCTBUE PA3/INYHLIX BHELUHUX
Nonel, a Bce peaibHble eppomMarieTuky
MMEIOT JOBOJMIBHO BLICOKOE 3HaYeHWe ocTa-
TO4HOW Mgykumn. bonee nogpobHo Npo-
LecCcChbl, NPOUCXOASILME NPU HAMarHN4uBa-
HUW MArnmTHblX MaTEPWanoB, ONUGaHLI
8 [2]. B peaynbrare BO30EUCTBUA BCEX ITUX
¢dakTopoB nokasaHns nputopa Npu uame-
PeHM MHAYKTUBIOCTU HEKOTOPbIX KaTyluek
MOMyT 1€ COBNAaCTb C NOKa3al IMAMW NMPOMBbIL-
LneHHoro npnbopa, N3mMepsitoLLEro Kom-
NAeKkcHoe CconpoTuBneHne Ha ¢hukcupo-
BaHHOW 4YactoTe. Ho He cnewwre pyrarb
aTOT Nprubop u ero asTopa. MNpocTo cneay-
er yunTbiBaTb 0COOEHHOCTU NpUILMNG 13-
mepeHusn. [na katywek 6e3 marHutonpo-
BOAA, /11 HE32MKHYTBIX MarHMTONPOBOLOB
n 415 GeppomMarHMTHLIX MarHN TONPOBOLOB
C 3230pOM TOMHOCTb uU3Mepellnsi BRonHe
yAOBNETBOPUTENLHA, €CAVW aKTUBHOEe CO-
NPOTVBREHWE KaTyWKW He npesbillaeT
20...30 OM. A 3TO 311A4UT, YTO UHAYKTUB-
HOCTb BCEX KaTyulek 1 apoccenent BblCOKO-
YacTOTHLIX YCTPOIMCTRE, TpaHCHOPMaTOpPOB
LNS UMMYNbCHbIX WUCTOYHWKOB NUTAHWUS
W T. N. MOXHO N3MEPSTEL BECbMa TOHHO

A BOT Npu U3MEPEHUN NHAYKTUBHOCTW
Manor abapuTHbIX Katyllek ¢ BonLLUNM Y-
FIOM BUTKOB 113 TOHKOIO NPOBOAA N 3aMKHY-~
TbiM MarHMTONPoOBROAOM Hes 3a3o0pa (oco-
6eHHO 13 TpaHCKhOPMATOPHOK cTanu) By-
aet 6onbluas norpewnocts. Ho Beab B pe-
anbHOM Nprbope yCcnoema paboTsl KATYLLKN
MOryT U He COOTBETCTBOBATL TOMY ugeany,
KOTOPLINA OBEcneyeH nNpy M3aMepern KoMm-
INIEKCHOrO cOonpoTuslieHns. Hanpuwmep,
WIIAYKTUBHOCTE OOMOTKN OAHOIO U3 TPaHC-
DOPMATOPOBR B HaNU4YUK y asTopa, M3Me-
PEeHHan 11POMBILLACHIIBIM U3MEPUTENEM
LC, okazanacbk okono 3 . MNpu noaa4e no-
CTOSIHHOIO TOKA NOLOMaArHnyYvBaHWS BCero
5 MA nokazanns cranm okono 450 My, T. e.
WHOYKTUBHOCTL yMeHbLUunace B 7 pas!
A B peanbHbIx padounx yCTPONCTBAX rOK He-
pesa KaTyLUKK NOYTU BCEria UMeeT NOCTOAH-
HYIO COCTaBRNsIowy10. OnncsIBaeMbIA N3Me-
puient nokasan WHOYKTUBHOCTbL OOMOTKU
aroro Tpaxcdopmaropa 1,5 M. U ewe He-
M3BECTHO, Kakasa undpa Byaert 6avxe K pe-
aNbHLIM YCIOBUSIM paboTbl.

Bce BbluleckasaHHoe B TOW WKW MHOIA
cTeneHn cnpasegnmeo ansa Bcex Hes wc-
KAKYeHUs NOBUTENLCKUX uaMeputenei
LC. MpocTo ux arTopbl CKPOMHO 00 3TOM
ymMmaruuBaloT. He B nocnegHiol oyvepeab
MMEHHO MO 3TOW NprunHe GyHKUMA name-
PCHUA eMKOCTU €CTb BO MHOIMX MOLENSIX
HE[opPOornx MyAbLTUMETPOB, a W3MepATb
MIAYKTUBHOCTb MOIYT TOJIbKO A0pOrve
N CrnoxHble npodeccuoranbHblie Npubo-
pbl. B nobutenbCknx ycnoBusix caenartb
XOPOLWMA WU TOYHBIA N3MEPUTENHL KOM-
NIEeKCHOro CONpPOTUBNEIINA OYEHb CNOX-
HO, NpowWwe NPUOBPECTY NPOMbIILINIEHHBIA,
ecnu OH HeicTBUTEeNLHO HYXeH, Ecnv ato
NO TEM UK NHBLIM NPUHNHAM HEBO3MOXHO,
AyMal0, npeanaraeman KOHCTPYKUUSA MO-
XET NOCNYXUTb HEMNIOXUM KOMITPOMMUCCOM
C ONTUManbHbIM COOTHOLUEHUEM UEHHhI,
KayecTBa u ynobCcTBa B akCnnyaTaumnit.

JIUTEPATYPA

1. Crenanog A. lNpocton LC-merp. — Pa-
ovo, 1982, Ne 3, c. 47, 48.

2. CemenonB B. Cvnosag 3nekTponvkd. —
M.: CONOH-F, 2001.
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“MY-67"

A. BYTOB, c. Kyp6a fipocnaBckoii 061.

B HAaCTOALEE BPEMA B NPOLAXKE MOXHO
BCTPETUTb HEAOPOr1e MHOroQyHKUM-
OHanbHbLIE UNOPOBLIE MYNLTUMETPDI
"MY-67", oTnuyarowmecs oOT apyrux aHa-
NOFMHHBIX NPUBOPOB 3TOM XE LLIEHOBOMN Ka-
Teropun (500—800 pyd.) aBTOMaTHUEC-
KMM MNepeknioyeHneM Auanas3oHoB B pe-
Xme naMepeHns HarpsxeHuin 1 conpo-
TUBREHWNIA, BLICOKON TOMHOCTLIO, YAOOHOM
KNaBraTypou u XopoLmmM gn3anHOM KOop-
nyca. [pUaTHON HEOXMOAHHOCTLIO OKa3a-
0Cb TO, HTO MOKasaHwst Ha AMCNNee He
"NNLIBYT" Npy py“HOM NepekiioyeHun an-
analoHOB, KaK B HEKOTOPLIX ApYyrx Mojae-
Nax aBTOMaTUYECKUX MyNBTMMETPOB, T. €.,
ecnu Npy pPy4vHoOM BKJTIOYEHWK AManasoHa
4 B 661110 namepeHo Hanpsxenue 2,563 B,
TO NpyY MOCNEAO0BATENIbHbLIX HAaXaTUNX
kHonkwn "UP™ Ha gucnnee octaioTcs noka-
3aHns: 2,56 — 2,5 — 2 B, a He Kakue-To
viHble 3HavyeHus. Cpean NPoYMX, MynsTU-
METP 3TOK MOAENU NMeeT 1 (PyHKUUN 38Y-
KOBON MPO3BOHKWU uenei, OTKIYHaemsie
3BYKOBYIO CUMHANN3AUMIO MEepPeksTioueHns
poga paboT U NPepbLIBUCTHIN 3BYKOBOM
curLan rnpw neperpyske.

K coxanenuio, 3BYKOBOW CuUrHannaa-
TOp B 3TOW Mopen paboraetr TMxo, HTo
npuv onpegenedHbix o6CToOATEeNLCTBAaxX NO-
crasnsier HeynoOcTea. INpu nayyennm ycrt-
poicTBa nprbopa 0Kaszaock, 4TO M3nyya-
TENb 3BYKA, BbIMOMHEHHbIA Ha 3NeKTpo-
MarHUTHOM Kanciosie ¢ COMnpOTUBMIEHNEM
obmotkn 50 Om, nonyyaeT nutaHue no

ABYM revaTHbiM A0POXKaM Hepes apa To-
KOOrPa@HWYUTENbHbLIX  pe3ucTopa Mo
100 OmM OT eiHCTBEHHOM MUKPOGXEMbBI —
6eckopnycHon BEVC (nnara "MY67-6").
WcenepoBannsi ocumnnorpadom nokasa-
v, 4TO Ha U3Ny4aTenb 3ByKa NOCTYNawT
NPOTUBO(rA3HBIE UMITYSILCbE MPAMOYIOJib-
HOW popMbl amnnnTygoil 0,3 B (aBoiHoiA
paamax 0,6 B). [Mpyn OTKAIOYEHUN Kanclong
aMnaMTyna CurHana  yBenunuueaeTcs
B 10 pas. YMeHbLueHVWeM COMNpoTUBIEHUR

GF1
— TF
Bt 94
Az K 1038

Vr1
“:‘ 1313069

TOKOOrpaHUYUTENBHbBIX PE3UCTOPOB WK
NOOKAIOYEHNEM BMECTO SNEKTRPOMArHuT-
HOMO M3NYYaTena 3ByKa NbLE303neKTpuye-
CKWX pasHbiX mogenen 3ameTHO YBeln-
YUTb FPOMKOCTb CUIrHaNa He yAanocs.

Mpu ananuae cxemobl Nprbopa Obio Bhi-
fICHeHO, 4To 0bwwmi nposog "COM" n mu-
HyC ©aTapen NnuTaHvst B 9101 MOOENN OOHO
10 Xe (kak u 8 "MY-68", "M320"), uto 3Ha-
yuTenbHO obneryaet ero oopaboTKy.

Ha obewx aopoxkax, paHee weatnx
K "nuuianke”, npucytcrteytoT nor. 0, Korga
11ET 3BYKOBOro curHana, unu npornsodas-
Hble UMNyNLCbl aMnnuTygon 3 B oTHOCK-
TenLHO OBWEro NpPoBoAAa, KOraa 3ByK AON-
*eH BbiTb, HT06bI YBENUHUTL FPOMKOCTL W3-
nyyqarenst, B yaobHOM MecTe nepepesaior
0be 311 AOPOXKW U CODVPAIOT NPOCTOMN
y3en, cxema KoTOpOoro noKa3aHa Ha PUCYH-
ke. Bxon ycunurensa noqiunosatoT K niodoin
n3 nepepesanHelx nopoxek. NorspHOCTL
MU3NyyaTens ykasdaHa CO CTOPOHSLI BLIBOAOB
1 e€ MOXHO Y3HaTb, BPEMEeHHO ero OTnase.
lNMpoBoOAa NUTaHMA OT yana cneflyet obnsa-
TeNbHO NOAKMAIOUNTL K TEM XE TOuKaM, Kyaa
NPUNAasHL! NPOBOAA OT BaTapen NUTaHKS.

C yKa3aHHbIM Ha CXeME HOMUHANOM pe-
aucrtopa R2 pa3max MMNynbCOB Ha Kan-
cione yeenvnuyusaetcs ¢ 0,6 go 2 B, uto aa-
eT yReJuyeHne rpomMkocTn B 2...3 pasa.
MHTrepecHo OTMETUTL, 4TO NOTPpebNaemelin
B PEXMME NPO3BOHKWN TOK YBENUYUBAETCSH
nocne nepeaenkn ecero Ha 15 %. Ewe
Gonblle yBEIWYMTb MPOMKOCTb MOXHO,
YMEHbLLWB CONPOTUBNEHNE pe3ncTopa R2.

TpaH3VCTOP HYXHO B3ATb C ManbiM 0O-
partHbiM TOKOM KONNekropa, nogonaer
moboit na cepuin KT3130, KT3102, KT342,
BC547, SS9014, 25C1222. Avoa nonoi-
net tvnos KA4512, KA522, KA103 ¢ nio-
Obiv BYKBEHHEIM MHAEKCOM.

JononHnTensbHbIE DETANIN MOXHO aKKy-
pPaTHO MPUKAEUTbH K nnate CO CTOPOHbLI
MOHTaxXa kneem BD-2. Mpu nnnTenbHbIX
rnepepeirax B pabote UEHTPaNbHLIN Nepe-
wnoywarens B npubope "MY-67" cneayert
yctaHaesnueaTte B nonoxeHue "OFF", rax
Kak Npu BbiK/NOYeHUM Npubopa KHONKOW
"POWER" oH npoaomkaeT noTpedbnaTL He-
HONLLLON TOK.

Peanaxrop — E. Kapuryxon, rpacvixa — 0. Anppees
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dakcuMuUNbHbIN annapart —
NPUHTEP U CKaHep

C. KAPIOB, n. AvanbmHo fipocnasckos oo1.

opHOMMeHHOW cTaThe M. ERcukoBa

("Papwno”, 2002, Ne 2, c. 39) 6min10
pacckasaHo 0 HeobblHHOM UCNONL30Ba-
HUW hakCuMUNbHOro annaparta. OaHako
npenjioXeHHoe TaM yCTpPOWCTBO AR
CBSI3W TakOro annapata ¢ MOILEeMOM
KOMMbIOTEPA OOBOJILHO CNOXHO NO CXe-
Me u TpebyeTr ceTeBoro nutaHna. ¢
AnnTenbHoe BpemMsa yCnewHo pewar
aHanornyHyio npobnemy HeCKONLKO
nHave.
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http://www.turuta.ru

MevarTHble rnarbl, HABOPLI, KOHCTPYKTOPHI,
430027, Mopgosus, r. Caparck, a/s 13. CHF.

E-mail: sng62@list.ru

XKypHanel "Pagro™ 1970—1999 rr. npoaam.

620039, Exkatepunbypr, a/a 172.
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Kak BUWOHO 1“3 PUCYHKA, CXema Co-
efnHeHna O4YeHk npocra. barapes
GB1 — nobas HanpsxeHMeMm He MeHee
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9 B. MonapHocTL cobnaaTth He oba3a-
TeNbHO, coeanHsemMble npnbopbl K Hel
HEe YYBCTBUTENbHbL, B nepepbiBax mex-
LYy CeaHCcaMi ne4YaTtu Uru CKaHWpoOBa-
HNA GaTapelo MOXHO 11e OTKAYaTb, Tak
KakKk TOK OT Hee noTtpebnaetca ToNbKO
npu ycnosuu, 4170 ofHa ycTponcTea
"noaHan Tpyoku”,

Penaxtop — A. Aosrugi, rpaduka — A, flom wii
Ot pegakunmn, HoMnHanbHoOE Harpsxe- l
| HMe B Tene®OHHOW JiHuA, KOTOPYIO vti~ I
TUPYET npeasaraeMoe yCcrpoucrso, —
48...60 B, nipuqem Takas nuHna QOJIXHA
MMETb BIIOJIHE ONpPEeneseHHoe conpoTne-
Y newmne. Pabora npu coeguHeHni rno npea-
| nOXerHO NpenenbHo yrpoLEHHOV CXeMe |,
[Boamoxua, HO He rapaHTyposaHa. Ecnun
| BosHuKaoT npobnemet, coBetyemM obipa-
i TUTLCS K CXOLHO CTarbe.
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3abbiTana paguomereoponorus

B. NOJIAKOB, r. Mockea

Moyemy 3abeiTan? U 410 370 BOOGLYe 3a Hayka? [To onpeReseHnio,

pagnomMereoposiorng — 3TO Hayka

O CBA3N METEOPONOIrNnYecKkmnx an-

rogHsiX) nNpoyeccos C rnpoleccamMy pacrnpocTpaHeHns pannoBOSH
B armocgepe. OgHaxo CMbICH, BKNaAbIiBaeMblii B 3TO onpeageneHne,
HECKO/IbKO Pa3 MEHSISICA Ha NPOTAXEHUN BCe NCTOPUMN DA3IBATUS Da-

AUOTEXHUKN.

BCHOMHMM, 4YTO NEPBbLIA pPaauoNpUemM-
HKK A. C. Nonosa MCcnonb30Bancs B Ka-
4YeCcTBe rpO300TMETHUKE, T. e. Tepeoe
NPaKkTU4ECKOe NPUMEHEHNe paguo Bbino
paauomeTeoponorudecknMm! HabniopeHue
aTMOCPEPUKOB — UMIMYNLCOB Paauon3ny-
YeHWR, Bbl3BaHHLIX FPO3CBLIMK pa3spaaa-
MU, NOAYYMO A0BOILHO LUMPOKOE pacnpo-
ctpaHeHne B 20—30-e roabl. Boin ussec-
TeH, Hanpumep, npubop LWBERLapCcKoro
¢dmauka JIioxoHa, Ha3BaHHLIA aTMOpaLno-
rpadomM KW npeacrasnsswmii cobon yco-
BEPLUEeHCTEOBaHHLIN rPO300TMETYNK Iono-
Ba, 06belNHEeHHbIF C METEOPONOrNYECKNM
aHemokmHemorpagom [1]. HabnmoaeHws

NPAMOro ycuielns, cogepXxaunin Tpu
NAEHTUYHBIX KaHaNa C NoIOCOBLIMU (Ub-
Tpamn Z1—2Z3, HaCTPOEHHLIMWU Ha [IPVHU-
Maemylo YacTtoTy (Hanpumep, 27 klu),
n yeunutensmn A1—A3. [sa kaHana nony-
YaKT CYMHaN OT CKPELLEHHbIX NoA NPSAMBIM
yrnom pamouHbix aHTeHH WAT u WA2
(C paBHbiM YCNEXOM MOXHO UCNONb30RATb
MarHnTHLIE), & TPETUIA — OT BCEHanpaB-
NeHHOoR WTLIPEROW aHTeHHBI WA3. CurHan
TPETbEroc KaHana OrpaHuunBaeTca no
amMnnvtyae orpaduuaurenem U4 v cnyxmt
Kak 0bpasuoBbiti 4ng paboTbl ABYX CUH-
XPOHHBIX fieTekTopo U1 u U2, ycTaHoB-
JSIEHHLIX B NEPBbIX OBYX KaHanax.
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BENWCH HA CBEPXAIMHHBIX BONHAX (YacTOThI
B [BCATKW KWIOrEpL,), MMeoLLimnx Bonbiuyio
LAaNbEHOCTE pacnpocTpaHerust, Tak YTOo
MOXHO BbINo PeErncTpPUpOBRaTL YLANEHHbIe
ouarv rpo3oBoiM AEATENbHOCTH, B TOM YUC-
ne v TRONUYECKKWE.

B rofbl BTOPOW MUPOBOR BOMHBI, KOrAa
LUBeyapus okazanach OTpe3aHion oT
NCTOYHWUKOB METEOPOIMYECKON MHDOpMa-
umu, Gnaropaps Habmoaerusam atmocoe-
PUKOB YOABaNOChL PerucrpmpoBaTh BO3-
HUKHOBEHWE UUWKNOHOB Aaxe y beperos
Onopupl. Nepecekas ATnaHTUKy, aTn
UMKNOHB MOTOM Onpeaenani norogy
B Espone. NosgHee ana Gonee ToyHOro
MecToonpeaeneHus o4aroe atmocdepu-
KOB rpynna JlioxXoHa oprasmsoBana
B 1957—1958 rr. HabmogarenbHble NMyHK-
Tl B Lllopmxe 1 Ha LLUnuuBeprede. MNenen-
rayus ¢ bDazon B 4200 kv no3sonnna pe-
FMCTPUPOBATb NPO3kL NOYTU BCEIo ceBep-
HOro Nnonywapua.

Texnuka nHabniogennsi aTtMocgepukos
3124UTENbHO YCOBEPLUEHCTBOBANACK, KO-
43 NosBUAKNCL NPUEMHUKU-NEeNeHraTops.l
C MHAMK3AUMEN NPUXOASALLINX UMNYSIbCOB HE
Ha cnyx, a Ha akpane IJT. CrpykTypHaa
CxemMa COBpPEMEHHOr0 rpo3oneneHraTopa
rnokasaHa Ha puc. 1 [2]. 370 npremMHuK

Ha BbIXOOax CUHXPOHHBIX ASTEKTOPOB
OemMOAyNUPOBaHHbIE CIrHanbl NPONOPUMO-
HaNbHbI CUHYCY U KOCURYCY Yrna npuxoga
paanoBonH. MNopgar 1x, Nocie COOTBETCTBY-
OLWEro ycuneHmnst n GopmMupoBanns B yCT-
poucTeax US un UG, Ha nnaCTuHLI ropu3cH-
TANbHOro N BEPTWKANbHOIO OTKNOHEHWA
3T, Mbl NoNyyaem yros OTKIOHEHUs Ny4a,
MPONoOpPUNOHANbHLIN aPKTAHMeHCY OTHOLWWE-
HUS HANPSPKEHNI B KAHAIAX C PaMOYHLIMUN
aHTEHHaMW, T. €. a3uMyTy yrna npuxoga
BONH. [NepBoHaqasnbHas ICTNPOBKa NeeH-
ratopa OCYWEeCTBAsSETCS NOBOPOTOM pa-
MOYHLIX aHTeHH W Qasopawarenem U3
B uerit 00pa3uoBoOro curHana.

Kak BuguMm, nenexrratop AOCTATOYHO
NPOCT, HE COAEpPXWT NOLBUXHBIX YCT-
POUCTB NS NOBOPOTA aHTEHH, TEM HEe Me-
Hee No3BONSET ONpeneniaTbh a3anMyT C Ao-
BOMEHO BbICOKOM TOYHOCTbIO. ATMOChEpPUK
Ha 3kpaHe HabnioaaeTtcs B Buae BbIOpoca
nyda n3 ueHTPa aKpaHd B HANpPaBneHuw,
COOTBETCTBYIOWEM a3nMyTy, npuyem anm-
Ha BbiOpoca COOTBETCTBYET aMnnuryne
atmocgepuka. Takum obpasom, dopmn-
pyeTcs nondpHas guarpaMma MHTeHCWB-
HOCTK arMmocdepukos. TadyHbl 1 ypara-
Hbl JAKT HA Hell OCTPLIA PEe3KUIk MAaKCu-
MyM, (poHTanbHbIE Xe obnacTu rpos —

WPOKUIA MGaKCUMyM NO HANPaBNeHHOCTU
¥ MEHbLWIA N0 WHTEHCUBHOCTK [1].

Texnuka rposonenenraumm Kak-to He
nonyynna JoMKHOrC CCBEUeHns B oTeve-
CTBEHHOW nuTepaTtype, @ B paauomobn-
TENLCKON — 11 BOBCE OTCYTCTBYET. B TO Xe
Bpemsi NpenckasaHus rpos, yparaHos,
WKBanos, nrBHen KU HadmogeHus 3a Ux
pas3BUTHEM HPESBLIHAMHO BaXHBI, 0COOEH-
HO B CENbCKON MeCTHOCTU. [lymaercs, uro
30eckb LIMPOKOEe None AesTeNbHOCTH NS
paguomoturenein.

dpyroin acnekt paguomMeTeoponornu
CBS3aH ¢ HabniogeHnAMN 338 NPOXOXAEHW-
eM CWUrHanoB paawocTaHumii B armocge-
pe. B 20—30-e rogsl npoLwnioro Beka cuum-
Tanocb camo coboi pasyMerumumMCes, HTo
paanonpuemM CesiaH ¢ COCTOSHWUEM Mnoro-
obl. Cpeom paguncrtos ObITOBana aaxe Ta-
Kasi npumMeTa: "xopoiuas noroga — nioxow
npuem, nnoxas norona — xopowwnnt”. Tor-
Aa xe Obinn npoBeaeHbl MHOrME paboThi
M UCCREef0BaHNa, OOKA3LIBAWKE CBA3b
pacnpocTpaHeHus AOJIWMHHBIX, CPReaHuX
n Kopotknx BonH (1B, CB u KB) c meTeo-
YCNOBUAMI. YyacTue B HWX npuHUManu
paanonioburenn I . Kasakos (TalLKeNHT),
M. A. benawBunn (Tounncu), J1. C. Jleo-
HoBe u A. Tl WernHuH (Mocksa). Ux Ha-
6nogeHus nanu o4eHb LeHlIbie pesyrkTa-
Thl, HO TEAEPL O HUX MaNO KTO 3HaeT.

B roan Benukoin OTeyecTBEHHOW BON-
Hbl BbINC HE 00 PaguoOMEeTEOPONOruu,
HO pasBuBanachb paaronokauus, oCBonnm
ANanascHbl NeUVMETPOBbIX, CAHTUMETRO-
BbiX. 8 NO3XE U MUAJIMMETPOBbIX BOMH. [o-
TOM, yxe B 50—60-e rogpl, Bennch Teope-
TUHECKNE U 3KCNEPUMEHTalbHbIe Mcche-
AOBaHusA AankHero pacnpocrtpaxdenng YKB
3a cuer pedpakuni B Tponoceepe, pac-
cesHVA Ha TPONOC(epHbiX HEOAHOPOZHO-
cTRX, oBbHapyXWnK Cyu,eCTBOBaHUE TPO-
nocgepHbiXx BONHOBOAOB. Bhiny Nojyyerb!
pPaanonokauMoHHbIE oTpaxeHus ot obna-
KOB, 30H OCafKOB W Aaxe OT "9CHOro He-
6a" — yvacTkos Tponocdepbl ¢ GoNbLIMMN
dnykTYyaumaMin MHAEKCA NPeNoMIeHnA.

Taknm obpasom, cdopmMvpoRanach
yxe "Tpetba” paguoMeTeoponorns, uay-
4aLWAA PacnNPOCTpaHeHVe 1 oTpaxeHne
YKB B Tponocdepe [3]. K Hel xe 4ac10 or-
HOCHAT M3ydeHne atMochepbl C NOMOLLBI
LIapOB~30HR0B, CHABXEHHbIX paanonepe-
parumkamu. BcnomMHumM 3HaMeHUThlA pa-
ONO30HL CcucTembl rpod. MaonyaHoBsa,
Bnepsble 3anylieHHbii B aHBape 1930 r.
OH 6blrn HACTONBKO YA2YHO CKOHCTRYMPO-
BaH, 4TO aXE MHOIO fIeT CnycTs uenonb-
30Bancyd HONLWUHCTBOM OTEYECTBEHHbIX
METEOCTaHUNMNA.

VimeHHO 3Ta paanoMeTeoponoruna,
02 e ewle paguorokalMoHHan MeTeo-
PONOrnsi CTanu rMaBeHCTBYIOWMMHN B NMO-
CNEBOEHHLIE roasl, NONHOCTLIO BEITECHWB
Ty, CTapyl0 pPaamoMeTeoponorni, OTHO-
cawyioca k B, CB v KB. 3tomy xe "He-
4YanaHHO" NOCNOcoOCTBORBAM W W3BECT-
Hbie yseHble leaepced n OCTuH, euwe
B 1927—1931 rr. BbiCKa3aBLINECS 33 He-
3aBMCUMOCTL pacnpocTtpaHexqust 1B, CB
u KB oT MeTeoycnoBuii (Ha camoMm gene mnx
BhIBOL, GwIN cenad 8 pesynerale Habnto-
peHuin B AMepurke 3a paboTon esponeii-
CKUX CTaHUWi, a Ha Takux Mpoctopax
BCTpeuaerca nobas noroga [1], noatomy
3aBUCUMOCTU ¥ ObITb HE MOXET).

C Tex nop B Hayke 0 pacnpoCcTpaHeHun
pPagvoBONH YTBEPAUIUCE NONOXEHUS, KO-
TOPbIE MOXHO HaTKW B MODOM y4yeDHUKe:
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pacnpocTtpaneHne B, CB v KB ¢ norognoi
HE CBSI3aHO, napameTpbl noHochephl on-
peaensioTcs nuiub npoueccamm Ha ConH-
ue Ja MarHuTHbliM nonem 3emnu, a ganb-
Hee pacnpocTpaHeHue paguoBOMH JTUX
OUanas3olioB — COCTOAHWEM WMOHOCHEPDI.
BnnaHwe xe tponocdepb Habmopaetcs
Tonbko Ha YKB n CBY.

Panee B 3TOM Bblf1 yBEPEH 1 aBTOP 3TWX
CTPOK, HO HECKOJbKO CJIy4aeB U3 MPAKTUKN
cunbHO NnokoneGann 3Ty yBepCHIIOCTb.

MepeLiil cnyyan nponsoLuen Ha reofe-
3ndeckom nonuroHe nog CepnyxosBbiM,
B 100 km 1oxxHee Mocksbl. B nethuid non-
[EHb, CNywias MOCKOBCKYK pPaguocTtad-
LUMIO HA ANUHHBIX BONHAX, C yAWUBREHNEeM
obHapyxun konebaHms ypoBHSI CurHana
C pa3maxom Bonee 12 ab v ¢ nepuogny-
HOCTBLIO B HECKOBKO cekyHAa! NMomorno ro,
4YTO NPUemM Benca Ha U3MEPUTENL YPOBHS
nomMex, B KOTOpoM He Bkino APY, 3ato 6bin
CTPRENOHHbLIA HONKATOP YPOBHS BXOAHOMO
curHana. Peaunru Ha B npu pacnpoct-
paHenun Ha HebosbLoe paccTosHNe 3eM-
HOW BONHOM? BeITh Takoro He moxeT! Oa-
HaKO CTpenka ynpamo xoauna no Bcel
wkane. B nonHoM HeEAOYMEHUU BRIAAA U3
nanartkmn, A yBugen Ha Hebe OrpoMHylo
1 KpacuvByto FPO30BYI0 Ty4y, HAABNIAOLLY-
ioca ¢ tora. ConoctaBneHne CKopocTn
OBWKEHWNA Ty4Y C ANMHOW BONHLI ACHO NO-
Kazano, 4ro peauHru Obinn BbI3BaHbLI WH-
TepgepeHumein OObINHON 3EeMHOW BOMHLI
1 BOSHbI, OTPAXeHHON OT Ty4l.

Jpyron cnyyain 1ipousowen Ha rn/ipo-
rpadu4eckomM cy/iHe, NPOBOUBLLEM HAYY-
Hble paboTel B nponuBax mMexay Kypune-
CKMMUM OCTPOBaMn. HecMoTps Ha yoaneH-
HOCTb OT KPYNHbIX HACENCHHbIX LIEHTPOB,
agpmp Gbin nonod: Ha CB — macca anoH-
CKUX pajmoseujatensHbix ctanuvii, Ha 4B
xopoiio Guinu cnbiluHel Xabaposck, Met-
ponasnoBCcKk-Kamuatcknii, BnaauBocTok
M MaragaH. Ho B 04HO npekpacHoe yTpo
(kak BCcerga TymMaHHoe) NPUemMHUK B KaloT-
KOMNaK OTKa3ancs NPUHUMAaTh XOTb YTO-
HUByop Ha [1B n CB 1 meHs no3sann noum-
HUTL ero. lNpueMHuk okasanca ucnpas-
HbiM. MpocnylumBaHme adupa Ha 6onbLoM
CBA3HOM MPWEMHWKE Yy PaanCcToB CyfHa
nokasasno, 4YTo CUrHaNel yromMaHyTbIX pa-
OVOCTaHUMIA NOMOLWANUCE NMPaKTUYecKu
NOMHOCTbIY, NWiL HECYU,AR pafnoCcTaH-
unn [eTponaesnoscka-Kamyarckoro npu-
HUManacbh, CKopee yraabiBanacb, B Tene-
rpacdHOM pexume banna Ha nea. OxwBan
3¢pUP TONLKO Ha YyacToTax Bbiwe 3,5 M,
roe wabniopanocbe HopmaneHoe ana KB
npoxoxgaerne. IHs 1pn Ha 1B n CB 6o
"rnyxo Kak B TaHke", 1 Nuillb NOCTENEHHO
NPOXoXaeHue BOCCTaHOBUIOCh.

Yepes MHOro neT K aBrTopy nonana 3a-
Mevarenslias kHura [1] Amntpus Hukona-
esnya Hacunoea, yyeHoro na MY, wanm-
caHHan, masHsiM 08pasoM, No pe3ynbra-
ram nccnegosanin 20—30-x 1 040B. Bnep-
Bbie B nuTeparype npouurtan ob aHanorny-
HOM CcRyYae, npou3ollealieM COBCEM
B [IPYrOM paiiOHe 3eMHOro wwapa — BO
BpemMs peinca 3KCNeguuMOHHONO CcyaHa
"Mepceit” ot Apxanrensbcka kK 3emne dpan-
ua-Mocuda (3PU). BbINC OTMEYEHO, YTO
npy BeIXxoge n3 1ennoro tederns lonbg-
CTPUMA B XOJNIOMHLIE ApPKTUYECKWE BOAbI
BCE PAacnQsIOXeHHbe K 10y PaaroCcTaHUmMm
cTany efea CrblluvMbl Wi Nponanyu Coe-
cem, Ho npn nogxoae k 3OU cnbunmocTb
BOCCT@HOBWNACH, B TO XE BPEMSA MPOIo-
M OTMETWIM NOosIBNeHue eule OAHOK Ten-

non ctpyn lonigperpuma. Habnwopatenu
06 bAICHWIIN "30HY MOnHanmua” pedpakunen
pPaanoBONH HA MOLLHOM 1 OBWKUPHOM CNoe
['YMaHd Hag TeNNbiM TeHEeHneMm, BIoprato-
LWMMCA B XONOAMBIE BOABL. 3aMETUM, 4TO
Ha Kypunax cutyaunst aHanoruyHa: tensnoe
Teuelme Kypo-Cuo, nuywee oT anoHCKnX
OCTPOBOB, CTA/IKMBAETCSH C XONOOHBIMUW BO-
Aamun OXOTCKOro MOpS.

QobacHeHue KypunbCko-Konkckoro
adpekra Toraa He OLHIC NoAAepXaHo aB-
TOPUTETHBEIMU YYeHBIMW, 02 ¥ A0 CUX NOP
mHOrme nofobHuie GakTel He BKIIYEHb!
B y4eOHMKI NO pacnpocTpaHenivio paauo-
BONH. HO ¢akTbl — ynpsamMas sBellb, 1 3KG-
nepyMeH1bl noareepxaatT, 4To Ha B,
CB 1 KB Tarcke HabaioganTea aBneHus pe-
dpakumn, OTPaXeHrWa n BONHOBOAHOIO
pacnpocTpaHeHus, Kak n Ha YKB.

B aTtom nnane HonLIOK MHTEpec npen-
cTaBnsioT HabnogeHna 3a HANPAXEHHOGC-
TLIO NONA pPajnoBEeLLATEeNbHLIX CTaHIMNA.
Tak, Hanpumep, aMepuKaHCKUIA uccnego-
satent P. Konsenn, Haxoaack B8 170 km OT
r. NMutcbypra n uamepsin HanpPsX)XEeHHOCTb
noas PagnoCTadLmM 3TOro ropona Ha Bon-
He 305 merpos, yctaHoBUAR 98-npoLeHT-
HYIO KOPPEensuuio C NorofilbiMU ycJio8usi-
Mu. Ero xe rpynna 8 1939 r. akcnepumell-
ransHO nonyurna orpaxenns Ha KB (wac-
TOoTh 1614 1 3492,5 «l'u) or Tponocdgep-
HbIX CNOEB, HaxoOsUIMXCH 3HAYUTEJILHO
Iuxe noHocghepHo! 0 cnos E, axe Ha Bbl-
cotax 1...2,3 km! MamepedHble 3HaueHns
KO3pPnUMEHTa OTpaxXeHust coCTaBnsuoT
nopsnka 107 ons ToHkMx 0BNakos B BUAE
OBIMKK, BCErga MMGIOUIVMXCA HAa BbICOTax
12...16 kM, 1 nopsaka 0,001...0,05 anna
o6J1akoB TENNOro ppoHTa, OHU MOryI BO3-
pactatb A0 0,7 (!) Ans MOLUHBIX Ky4eBbiX
1N TPO30BLIX OONAKOR, HACTO CONPOBOXAA-
IOLMXCA XONOAHBIM (PPOHTOM.
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KonefaHna HanpsaxeHHOCTV Nona pa-
AVoCTaHUW Npu rpo3ax oTMevaMcb MHO-
MMM — B KAYECTBE NMpumepa 11a puc. 2
npuBegeHa 3anuct panuocTtaHunn r. Kue-
Ba (1209,6 merpa), BbINOMHEHIHAA KNEB-
CKUM XE paguonpueMHbiM MyHKroM npu
xopowlen noroge (pwc. 2,a) n nNpu rpose
(puc. 2,6) [1]. KoneBarusi MOXHO 0DObSC-
HUTbL NORBREHUEM 00nacTell NOBLILLEHHOM
MOHU3ELWN BO3LYXa HA HEOONBLUMX BbICO-
Tax. Ho u B oTcyTCcTBUE rPpo3 Npubnmxe-
HWe, nanpumMep, Tennoro GpodTa naeT 06-
WM POCT HanpskeHHocTh nona Ha [B
v CB, Toraa Kak xonoaxblii GPOHT BbI3bIBA-
eT peskue konedaumsa, dpeguHrn n Moxer
NPURECTU JaXe K NPOonaaasuio curiana.

B armocdepe HabnoaawTea 1 Henn-
HelHble addeKibl, NPOARASIoUINECs B BU-
e "Haknagok” Ha Hecyimyo rnpuHuMaemMon
paguoctaHumn. M. A. berawsunne 1938,
npeanoxun onperenitb pacnonoxeHne

armochepHBLIX GPOHTOB MO XapakTepy "Ha-
knanok” Ha curHansl OB n CB paguocrau-
LM, NPUHUMAEMEIX C PasnnyHbiX Hanpae-
neHnn n paccrognnin. Tak, XONoAaHbIv
(GPOHT HA NyTW PaguoBONH NOPOXAaeT
TPECKU K WEeNYKK, TENNbIA GPOHT — LIOopOo-
Xu, CNNOWHOI POH.

B ogHOM cTaTbe HEBO3MOXHO NEpecka-
3aTb MHOXECTBO MHTEpecHewnwux asne-
HWIA, NPOSBASIIOLNXCH NPWU BHUMaTENhHOM
npocrnywmsanum agrpa u UaydeHnun npo-
UEeCCOB pPACNpPOCTPAHCHNA PaLWVOBOIIH.
Lens paavHon nybnukauuy — npuBnReyds
BHMMaHUE paguontobnTtenei K aTmm nony-
3a0bIThIM ABAEHUAM, KAK-TO NOTEPABLLNM-
CH B Hall BEK KOMMNBLICTEPOB WU CNYTHUKO-
BOW cBA3U. HenuiuHe HaNnoMHWTL, Y4TO Aa-
Xe KOCMWYECKOe paauousnydyedue Obino
OTKPLITO PAA0BLIMKU PANOVHXEHEpaMU,
BbINOJSIHABLUMMMW ByAHUYSHYIO paboTy rno n3-
MEPEHNID PaiMonomMex, a AanbHee pac-
npocrparerHue KB — pagnomobutensmu.
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KOMMNJNEKCHOE CHAB)XEHUE
PEMOHTHUKOB P3A

PEMOHTHBIM OPraHN3aunamM 1 4acT-
HbIM JIKLAM NPEeanaracm:

— OTeYeCcTBEeHHbLIE U UMMOPTHHIE
PAONOINCMEHTDI;

— 31eKTPO-, pagucuaMepuTens-
HLIe Npubopbl, 06opynoBaHue, UHCT-
pyMelThbl, Matepuansi;

— CXeMbl, CepBUGC-manyansl, nmTe-
parypy 10 PEMOHTY.

Karanor (A4, 288 crp.. + CD) —
70 py6. Ges yyeTa rnouToBLIX PACX0A0B.

Mo 3anekam NpeanpusaTuin —

BECINNATHO.

111401, r. Mocksa, a/5 1 "TloceinTopr™

UutepHeT-MarasmH:

WWW.SOLON.RU
E-mail: post@solon.ru

* * *

MPOrPAMMATOP UNIPROG (ro-
TOBBIA — OKONO 140 y. &. UNU KOHCTPYK-
Top, noakmoqaetrcs k MK IBM uvepes
LPT) aona YOMN3Y, O3BM, TUIM, PT,
FLASH. PIC w gp. MNMoppobHoe onuca-
HUue cM. www.programmator.ru. KoH-
cynsTalmmn 1 conpoBoXaekne. Takxe
BbICbINAETCA NOYTON.

129343, MockeBa, a/a 76,

000 "MukpoApT".

Ten.: (095) 180-8598; 189-2801.

* * *

Paavoctanunn 27 My, 6a3oBbie,
coBpemeniinie, HagexHble, 20 BT, UM,
namepuiens RSSI, 90 kananos.

460040, Openbypr, a/s 2593. KoH-
BepT anst oteera. Vekt@bk.ru




OcoOeHHOCTU UrpoBOM

Bupgeonpucrtasku "PlayStation 2"
C. PIOMUK, r. Yepuuros, Ykpaunua

O¢puumansHast gara poxgeHns smgeonpucraskm Sony PlayStation 2
(PS2) — 4 mapra 2000 r., korga ee nepBsle 3K3eMNAKPLI NOSABHANINCH
B npogaxe B Anounu. o coesokynnHocTu napamerpos PS2 npeBocxo-

ant "Dreamcast”, Ho ycrynaer "GameCube’ n

-box"”. Ee Heco-

MHEeHHble JOCTOUHCTBAa — HEBbICOKan LeHa, 0onsiuoii Bbi6op nrp
(6bonee 2000 Ha DVD n CD), cOBMECTMMOCTb C ThICAYaMy ONCKOB O/18
“Sony PlayStation” npeasigyunx sepcuit, BO3MOXHOCTbL BOCIIPDOUI-
Begeuna sugeodpunbmoB ¢ DVD, pazHoobpasHblie akceccyapsi — OT
KOBpUKa OJ1F TAHLEB 00 WIeMa BUPpTyansHOW peanbrOCTH.

crpaHax CHI Hawbonee pacnpocrtpa-

HeHbl BureoipucTaskn PS2 "espo-
nencknx” monene SCPH-30004
n SCPH-30004R. OHn cdhopmmpyloT Tene-
BWU3MOIIHLI curHan dopmata PAL. WMx pas-
mepbl — 301x182x78 mm, Bec — 2,5 «r,
pabouuint  MHTEPBaN TeMnepaTypbl
5...35 “C. MpucTasxy NUTAOT OT CETWU ne-
pPeMeHHoro Toka HanNpsixeHnem
180...260 B, yacTtotoit 50 nnu 60 Iy. MNo-
Tpebnsemas mowHocTe — He Honee S0 BT

CTpykTypHas cxema BUIASONPUCTARKW
SCPH-300004R npueeaeHa Ha puc. 1.

"OPTICAL" — ontu4eckuit Bbixon Ha
cucremy UndpoBOro NPOCTPAHCTBEHHOIMO
3Byyanus “nomaluHui Tearp”;

"USB1”, "USB2", "i-Link" — noaimoue-
1me nepwdepuiilibix YyCTPOWCTB C MIITEP-
delicom USB v opraHuszaums Ces3n Mex-
Ay NpUCTaBKamu;

"PCMCIA" — nomaknioueHne XecTkoro
MarHWTHOro ancka o6bemom 40 MdanT, Ko-
TOpLIE NPUOBPCTalNT OTHENbHO OT Npu-
CTaBKW. ITOT Pa3bemM HaxXxOAUTCsl BHYTPW
kopnyca PS2, BHeMINEIO f0CTyna K HeMy
HET.

"OPEN" "RESET"
"MAIN POWER" r: [: " .
5 220 B* 1 1 "oPEN
N Cerenoil 2 - Enouc Py
2, BEIKNIOMATE b —#{_ 2| Mnara nuranin KHOMOK /,:1\/
e e
) 4 " " '/f
/\ POWER @ !IRESETII
"COOLER" 4 "RESET" (g}
2 1
BenTunarop —/—| {2 FpoueccopHas
nna'ra IILASERII “STOP"
"AV MULTI QUT" 1 T
g el 50 —>—[ 5% g =
"CPTICAL"®—  LED1 /s "DRIVE 1" 13 | =
"PCMCIA" S110 @ 13— % — -
"DRIVE 2" '
“JOYSTICK" 5 —— ] = s
KammyTaumonHan 36 BAT1 "DRAVE 3" 4 E:
. B pET el s

RRRRERA

"MC1""JS1" "MC2" "JS2"

Puc. 1

PacnonoxeHHan Ha ee Kopriyce certe-
Bas Bwnka "~AC IN" obneguHeHa B oauvH
KOHCTPYKTWBHbLIA y3€n C BbIKN4YaTenem
"MAIN POWER". coenniietiitbiii ¢ BUNKOWN
Ha nnate nutadus rbknm kabenem pnm-
Hoit 80 mm. nara NTaHma COCTLIKOBaHA
C OCHOBHOW MPOLIECCOPHON MNNAaTOM, K KO-
TOPON MMOKUMIK MHOMONPOBOLHEIMMU LLUNEN-
bamu NOLIKNICHEHbI BCE OpYyrve y3nki.

Ha npoueccoproin nnare nMeeTcs -
TveBan Gatapes BAT1, Bnaropapsa xoTo-
PO NPU BLIKNOHEHHOM NuTaHnn PS2 Xon
BCTPOEHHbIX B HEe 3JNEKTPOHHEIX YAacOB
W KaeHaapa He Hapylwaetcsa. Beiiomora-
TeSbHbIA CBEeTOQMOAHLIA nHaukaTop LED1
BLIMONHAET TEXHONOI HEeckue QyHKUNK
N He BUAEI CHaPYXW.

HaszHaueHwWe BHELWHUX pa3beMOoB Mpo-
LeCCOPHOW NnaThbl:

"AV MULTI OUT" — Bbixog Ha Tenesun-
30p W 3BYKORBbIE CTEPEOKONOIIKH;

ARENR

"i-Link" "USB1" "USB2"

Hepes KOMMYTAUMOHHYIO MnaTy K npo-
LLECCOPHOM MOXHO MOAKNIOYUTL /Ba
axomrcTnka (JS1, JS2) v nee KapThl nama-
™ (MC1, MC2). Npueoa DVD/CD noaeo-
naer pabortare C nasepHLIMU JUCKamm
dopmatcoe DVD-ROM, DVD-Video, CD-
ROM, CD-Audio, anamerpom 8 n 12 cm.

B ©noke kHONOK, kpome coBCTBEHHO
KHOMokK yrpaeneHus "RESET" (npusoant
MPUCTaBKY B WCXOAHOE COCTOSIHME)
n "OPEN" (BblaBuraer kaperky npueoaa
DVD/CD), HaxoasTcst OAHIOUMEHI Ibie CBe-
TOAMOAHLIE URAMKATOPLI. Benrmnsirop ox-
NAaXAAET BCE 3NEMEHTbI NPUCTABKM.

NJATA NTUTAHNG

13 Bcex y310B NPUCTABKW NEeryYe Bcero
NOASAETCH PEMOHTY UMEHHO 3Ta nnala.
Ha puc. 2 nokasaha ee cxema (B BapuaH-
Te ZSSR187HA dupmel Nichicon, $no-
Hug). oauimoinibic 0603HadcHus ane-

MEHTOB COOTBETCTBYIOT 3aBOACKNM. [lep-
Bas undpa 0 B HOMEPE aneMeHTa O3Hava-
er ero NpUHaanNeXxHoCTbe K MNEPBUHHBLIM,
CBA3atHLIM C CeTblo, Lensam, a | — K u3o-
JINPOBAHHLIM OT Hee BTOPWU4HEIM. VICK0-
YyeHue — PasbemMbl 1 CEeTEeBOW BblkiQya-
renb. PRuom ¢ anemMenramm, Tun KO ropbix
HE yAanoch TO4HO ONpeaenvTh, B Kasbiy-
Kax NpuUBEOEHa HAHECEHHAsa HAa WX KOpriy-
Cbl MapkupoBka. Paaoom € yCNOBHBIMK
0003HaYeHKaIMN CTAOMNUTPOHOB B CKOB-
KaX yKa3aHO HanpspkeHwe ctabunuaaumn,

VHBEPTOP BLINMPAMNEHHOIO CEeTeBoro
HanNPsXeHWs B NepemMeHHoe NoBbLILIEHHON
yactoTthl (60 kli) — oaHOTakTHLIN 0bpaTt-
HOXOZIOBbIN C LUMPOTHO-UMNYSbCHLIM Pe-
rynupoRarvem. lNepBuYHbIE U BTOPUYHLIE
LIern HaAEXHO U30NMPOBaHLI APYr OT Apy-
ra 1 CReA3aHbl TONKLKO Yepe3 Tpanchopma-
Top TOO1. Curdan paccornacosanvs, no-
AYYEHHBIA CPaBHEHWEM MNOCTOAHHOIO Bbl-
XOAHOTO HANPSIXKEHWS (HOMUHANBHOE 3HA-
yenme — 12 B £1 %) ¢ obpasiioBbiM, NO-
CTYMNaeT HAa BXO[, YNPAaBNEHNs CKBAXHOC-
TblO reHepupyemMbIX MHBEPTOROM UMy nb-
COB 4epe3 TPAaH3WCTOPHbLIN ONTPOH
PCO0O1.

KI4, nnartbl NUTaHua npy TOKe Harpys-
kni1...4 A— 77...79 %. YBenuyeHwne TOKa
Harpy3ky ot 0 Ao 6 A ymeHbLUAET BbIXOL-
Hoe HanpsxenHwe He Bonee yem Ha 0,4 %
W yBCnMunBaeT pasmax nynbcaunit ¢ 8 1o
60 mB. lNMoporu cpatarbiBaHus 3aUTH
6,8...7 A (no Toky Harpy3kun) n 13,5 B no
BbIXO[HOMY Hanpskennio. CpabaTtoiBanue
NPUBOAUT K YMEHBLUEHMIO BLIXOHOFO Ha-
NPSXeHUsS A0 Hynsa. BooCTaHoBUTL HOP-
ManbHylio paboTy MOXHO Nl OTKIIoYEe-
HUEM U NMOBTOPHBIM BKIIIOYEHNEM CETEBO-
O HANPSIKEHNS,

HaaHadyeHue 3NCMEeHTOB NEepBUYHbLIX
uene:

C001, C002, LOO1, L0002 — cereBoii
huIeLTp;

D001—D004, D012, D013, DO16—
D018 — sbiipamMunTeib;

C003 — koHneHcaTop GuUnbTPa;

ROO1. RO0O3 — pe3ucTopbl, YCKOPSItO-
e pas3psaxKy KoHaeHCaTopos;

C005, CO006, CO017—CO019, LO11,
LO12 — cummeTpupylowmi hunbTp Mex-
Ly NePBUYHbLIMI 11 BTOPUYHBIMIK LLIENSAMU;

Q001 — cunosoii kmoy nHeepTopa. Oc-
HOBHbIE napamMeTpbl TpaHsucTopa
2S8K2700: U,.<900 B, |U,.|<30 B, 1.<3 A,
P.<40 BT, R,.,<4,3 OMm, {,,,,<100 HC). Bo-
nee noApobHbIE CBEOEHMSI O HEM MOXHO
HanTu B [1];

RO15. C0O07, C008, D005 — aemndwu-
PYIOWIas Lenb CUNOBOMO KNKYa,;

LO0OS5—L007 — nomexonorarngioiume
apocceny 8 Buae GeppuToBbiX “6ycrHOK",
HAOETLIX Ha NPOBOAR;

RO11, DO19 — partymk TOKA;

ICO01 — WM xoH1ponnep. C yCTponcT-
BOM U paboToh mukpocxeme FAS515P
MOXHO O3HaKoMunTbes B [2];

R0O0S, RO06, COI10 — uenb 3agepxxun
rycka IC00T;

R010, D006 — nuTaHue MUKPOCXEMbI
ICO01 B yCTAHOBMBIUEMCH PEXNME;

R023—R026, D014, D020, QO002,
C011, C022 — 3nemMeHTb! 3almTel MMKPO-
cxembl IC001;

C012 — dunbTp BHYTPEHHEr0 WCTOY-
HIMKA 0OpasuoBOro HanpsKeHns MIKPOo-
cxembl ICO0T;

C0186, R020 — uens. obecneynBalou|as
yCTONUMBOCTE LU perynaropa,;

td

*

WINMHXIL BYHdOD93MOdLODININ

~

7]

002 ‘L N ont’vd

00-68-202 "ual
ni-opeigdiyd :jlew-3

‘31

KA

re

/



L

o
<
v .

.

>

E-mail

S |
=
K=
©
@ B
®
R
K -
(3}

(=]
o
1
o
@
N~
[}
N
c
[y
=

-,

™

3

5" PALMO Ne 7, 2004

O,
"

Qe N
L

“na

<'<:

CD18 1011

A1 "~2208" Lo oo l ~_y  THoot
& 1 1L — " 7113A" 680 K
5 '\ " 2 VRS — T
o -5 . coo? . LO02 CN2
g || =3 I _|eoot ——  |== | — e CO01, COD2 0,047 i x 275 B ~ "POWER"
e I =5 ! — rVWL 7 —_ €005, CO06 1500 nd x 250 B~ -,
& AN | co18 r C017-CD19 470 nd x 250 B~ <
I ] i RJOT | mmoa23" 2<
Ro023 || rRoos 3
/ CO03 - PO13
100k |*| 100k 82 MK X S]Z"zmg" N 34\
x 4008 | po12 Foo3 -
— 17 w . DO17
IRo12 J|roz4 [ |rooe | & N/ 2123 254 oo 4¢
7| 220 100k |“ {100k —=
_ \[/ Do1e /N 78 .bote | 4
/Iy D020 3108 1NACOS M2A23 5101 |09 +12B
158 (366) weso3cos |7] 4.3 x
TOD1 ) L104
+$‘;":-(2x 4|RC25 7 0014 “N-TOI-306" 5 3.3 MKl
T 7| a9 . B Py
x50 B KT IN4148 coo? ) 3| o2
—1 ' L Qoo2 == 1500x 2J |2 c1m
| __|cos ™ | 2satp1sy ‘ [ 1@ o C101 470mKx 25 B
T 0.1 MK —]— ] ceo21 1500 % "‘“—3"] ¢
%508 |/|RO18 W co11 ~)Ro26_| 1600 CDoDs 7 6 L10S x5008 1t 1t
7] 82x 0.1 mk x 11m = “C23" | T
/|Ro20 x 50B | 5 7 3
7| 100 IC001 FAS515P o 313 Uga)' 1L a(?::ﬁsx
. 006 SBLL (cio7 ;
L_; ar Pwel cs ? 3“.5988 I L (3001 3 R104% 470 (0.1 MK X x25B
= E N x50B
3 o REF 1o 17_19B ROG8 25K2700 . — 1% Rics 100
IS vee 22 | PCO07 L_..”._.i\_TI_
Ro13 46D outf? . 11 psz561) <1068
7110k RO17 51k Hmm DU19;214146 005 1T 4 1. R0z c1ce R103 1«
82 R104
+] cow 4] cor N 1o ICLO05 | 4o =Y 4o 211 micx 41127
RO14 - 22mex =01 MKx _Lnogg [ RO110,22 x508 7.
Y x358 | x50B 7N —— 1%
7]110x "24" —F RJO2 73 5 4958 | +| e
=4 4
> rn—< | .
ry D008 24 €005 CO06 Lo12 3 | R105
[y | | — ZKI 1 70332«
BHaqeHUn HanPANEHN NIMEePEeHbl OTHOCHTENEHE Bb, 4 [C001T (B nepanuny Llensx) | |‘ IC101 +-1%
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R0O19 — ycraHoBka 4acTtoThl npeoctpa-
30BaHuA. HoMMHanN pesncropa Bbluncnsa-
10T no popmyne
4880

—_—

R0O19 = -14,
4yacToTy F 324307 B KUnorepLax, pesyb-
TaT NOAYYAIOT B KUNIOOMAX;

R0O12—R014, R018, CO15, D008 - ane-
MEHTbI 3aLLNTH MHEEPTOPAa 0T Neperpy3xkn

o TOKY;
TOO1 — umnynbCHLIK TpaHCchopMaTop;
PCO01 — onTtpoH B uenu obparHoit

CBS3K1 cTabunuaartopa HanpsxeH1s.

HasnauyeHne 3NEeMEHTOB BTOPWYHbLIX
Lenen:

D101, C102—C104, C108, L104 — BbI-
npsmuTens ¢ LC-puneTpom;

D103 — 3aumra o1 NpeBbiLLeHNS [0NYy-
CTUMOrO 3HaYeHNS BLIXOLHOINO Hanpske-
HUS;

L105, C101 — aemndupyiolias uen.;

R109 — peaucrop, obecneunsaoLmin
HopManbHylo paboTy MHBEPTOPA B OTCYT-
CTBME Harpyskw;

IC101 — anemMeHT cpaBHeHUs 1 yCunu-
Tens CMrHana paccornacoBanuns;

R104, R105 — mpenuTtenb BLIXOOHOIO
HanpsxeHusi. HoMmuHanel pe3ucTopos
OOJIKHb! YIOBNETBOPATE PABEHCTBY

R104 U,
R105 25

C106, C107,C109, R103, R108 — ane-
MEeHTbI 0DpaTHOW CBSI3K, obecneynBaio-
e JUHAMWYECKYI0 yCcTtonumeocTs LUK
perynaropa;

R101, R102 — racauwme pe3ancropbl
8 Lenu ceeToanoaa ontpoHa PCO01.

CeteBoit (hunbTp Nnarbl NUTaHna 13
NBYyX 3BEHbEB Ha ABYXOOMQOTOUYHbLIX APOC-

censx LOO1 v LO02 obecrnieynBaeT BLINO -
HeHne TpeboBaHWIn MEeXOYHaPOAHbIX
CTAHLIAPTOB K YPOBHIO BbICOKOYACTOTHBIX
nomMex, Co30aBaeMbIiX BUOEONPUCTABKOM.

CamMoBOCCTaHaBNMBAIOLMIACH Npeno-
xpanutens THOOT BuinonHeH U3 nonume-
pa, MMEIOWENo npy KOMHATHON TeMnepa-
Type Hu13koe (npudnuautensHo 8 OMm) co-
npotueneHne. C ysenuyeHnem Toka nonm-
MED pa30rpeBaeTca 4o TeEMNepaTypbl ne-
pexofa KpuUCTannuyeckon CTPYKTypHl
B amopdHoe cocrosHue (okono 120 °C).
B mMomMeHT nepexoaa ConpaTurNeHne npe-
AOXPaHUTENS CKAYKOM BO3PACTAET B MWUN-
NOHbI pas. lNocne 0CTbIBAHWSA HU3KOEe COo-
NpoTMBNEHWE BOCCTaHaBnueaeTcs. Bpe-
MR "BKJIKOHEHNA" 1 "BBIKNTIOHEHWS He hipe-
BLILWBEGT eAnHuy, cexyna. Jonyctumoe
yucno cpabatwiBannia — oo 3000.

Ewe ofna TtoHkoCTh. Hanpsaxenwe Ha
BbIXO[lE NnaaTbl NUTAHUA NOSBARETCH C 3a-
Oepxkon Ha 1,5 ¢ nocne nogayv ceteBo-
ro. 310 BpeMs OTBEOEHO 11a NOJIHYIO 3a-
paaky koHpeHcatopa CO003. 3apepxka
BIUHOYEHUA MNPenoTspallaeT Heycronum-
gyto padorty LI KoHTpOnnepa BO BpEMSA
NepexoAHoro npouecca.

KOMMYTAUUOHHAS NNATA

Cxema nnaTtel NpueeaeHa Ha pmc. 3.
YKazaHHbie HA Hel No3uumoHHbie 000-
3HAYEHNA 3NEMEHTOB HE COBNaaioT ¢ 3a-
BOACKNMU, TaK KaK Ha Camoii nnare Map-
kupoeka otcytereyer. K posetkam CNI,
CN3  noaxmoyardT kaptol  namaTu
(Memory Card). PozeTtkn CN2, CN4 npefi-
HA3HAYEHbl [1NA AXONCTUKOE MNU APYTX
nepudepuitHeix YCTPOWCTB — pyns, "Mbl-
wi”, Kknaesmartypsl. Vix nndopmaumoHHbie
W YNPaenaiowmMe Lenmy saumiieHsl crabu-
nuTpoHamn cbopok D1—D4 ¢ Hanpsxe-

Hrem ctabunnzaumn 6,.8...7 B. Lenv DAT
1 CMD posetkn CN2 nmewnT AononHu-
TENBHYIKO 38LLNTY — HU3KOOMHbLIE pe3nc-
Topbl R1 n R2. WuHbl nutanms +3,5 B
1 +8 B 3a1uynTnpoBaHbl KOHOEHCAaTOPAMU
C1—C6. Cea3k KOMMYTALMOHHOV NaThbl
C npoueccopHon — rubknm kabenem
ANMHOK 55 Mm.

BHewHwin BuA, po3eToK KOMMYT2UNOH-
1101 NNATHI, CNyXaLWMX U118 NOOKN0YEeHNs
IDKOVCTHMKOB W KapT NamaTn, NokKasaH Ha
puc. 4 (BUf CO CTOPOHbI rHe3r). B omin-
4yue OT BUeonpucTaBok cepun PSX, Bce
CUrHanel, Heobxoanmblie ana padboTbl BYX
OXOWCTUKOB M [IBYX KapT namaru, ¢ Npo-
ueccopHor nnatbl PS2 BbiRerieHbl pas-
OenbHO. 310 NO3BONKET NPOUECCOPY Bu-
AeonpucTaBKkn 0O0CTYXMBaTL UX OAHOBpE-
MEINHO.

B poaetkax CN2. CN4 npegycmoTtpe-
HO 1O TPU AOMNOAHNTEJIbHbLIX KOHTaKTa
K1—K3. OanH 13 HUX MHOTA& UCNONb3YIOT
ONs nepegaqy BCNOMOraTenbHbIX CUrHa-
noe no uenu INF, xoTa ang cTaHaapTHOro
JDKONCTUKE OH He HyXeH. [1Ba apyrux —
KOHCTPYKTUBHbLIE 3NEMENHThLI 3KpaHa past-
ema, coeguHeHHble ¢ 0bLWKrM NpoBOAOM
NPUCTaBKW,

SKCNNYATALUNA N PEMOHT

Pazvemnl AV MULTI OUT" Buaeonpuc-
TaBok PS2 1 PSX oamHakoBbl rno KOHCTPYK-
LK 1 Habopy curnanos. MoaTomy kabens,
WAYLWWIA K TENEBU30PY, aHTEHHOMY agarn-
TEPY W 3BYKOBLIM KOMOHKAM, — OINH 1 TOT
Xe Ans Beex npucrasok "PlayStation”™.

K npucraske mobol moancgukaymn
MOXHO 6e30MacHO NogkmoyYaTh KapTol
namaTy, npegHasHadeliHsle kak ana PS2,
Tak u gna PSX. Ho norvdeckasa coBmec-
TUMOCTh Pa3HOTHUMNHBLIX KapT C NpurCTaB-
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KaMi He rapaHTUPOBAaHA, TAaK Kak paccyu-
TaHbl OHW Ha PAa3HYI0 CKOPOCTb Nepeayn
[LAHHbIX.

Axoirctuk ot PS2 ("DUALSHOCK 2") —
NOSHOUEHHAN 3aMEHA AXOUCTUKY OT PSX

CNS "JOYSTICK"
1 ¢ 6N
2 2 DAT_12
3 K cmp_e
4 4< m
: SCINF_2
& 6< CLK 2
7 j< m
8 8< ACK_12
1 9% GND
10 1 pAT_M2
1 1K cmp_w2
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("DUALSHOCK") BO BCEX wurpax, paspa-
BoraHHbix ana PSX. A BOT ynpasBnaTb
C NOMOLLBLIO AXOUCTUKA OT PSX urpamm,
paspaboTaHHbiMy crieyuanbHo ana PS2,
yAacTtca He scerga. Adeno B Tom, 41o 12
kHONOK [xouctuka "DUALSHOCK 2"
CHabXeHbl NaTyMkaMn CUIMbl HRXATUSA.
CurHanamm, nocTynalwmmMimn oT aTNxX Aar-
YUKOB, YNPaBNsIOT, Harnpumep, cKOpPO-
CThiO OBUXEHWUA aBTOMODWMNS B HEKOTO-
pPbIX Urpax, UMUTNPYIOLLUX aBTONOHKW.
MUrpok, nonL3yiowuincs OXKONCTUKOM
"DUALSHOCK", 6yaneT nuileH Takon BO3-
MOXHOGTHU.

Mo cpaBrennio ¢ PSX koHcTpykuma PS2
3HAYNTENbHO MEHEE PeMOHTONpuroaHa.
Pasbupas 1ipucTaBky, PEeKOMeHaylo Ha
K2XJOM 3Tane 3apucoBbiBATE Pacnoso-
XeHne petaneid, ytobul Nnpu cOopke He 1a-
AaTh, Ky/a 4TO BCTaBUTb U B KAKOW nocne-
[10BATENBHOCTUY 3aBUHYMBATL BUHTLI. OCO-
6eHHO CROXHO pasbupartb TpexnnarHbie
BapnaHThl PS2.

MNpu pasbopke OGNOK KHOMOK cneryer
N3BneKaTh NepeBLiM, YTODL! HEe NoBpPeauTH
waywmi K Hemy kabenes. Kpennewuwe 310ro
6noka Kk nUUeBON MAaHENM NPUCTABKWU
npeacrasnser HENpoCTyio 3araaky. "Jlap-
4UK” OTKPLIBAETCH NPOCTO — BBELS nes-
BUE OTBEPTKWU NMOA NAAaCTMACCOBLI Oep-

xaresnb 6noka Ha paccroaHun 5...7 cm OT

NUUEBOI NaHenu, ¢ A0BONLHO OONbLUMM
ycunmnem nojaHuMnTE OTBERTKY BBEPX.

He cneayer TOPONUTLCH BLIBUHYMBATL
BUHTHI, HE pa3obpasBlunck B NX Ha3Haue-
HuK, ocobeHHo B npuesoae DVD/CD. Bul
PUCKYeTEe HapyluTh KCTUPOBKY OMNTUKY,
obHapyxuTb nocne cbopkn "nuwHre” pe-
TanM unu 3abNOKMPOBATbL MEXAHU3M.

MHorodyncnerseie rubkue wnendsl,
KOTOPLIMK OnyTaHa npoueccopHas nna-
Ta, TPebyioT OCTOPOXHOro obpauweHus.
Nx nneHoyHble NpOoBOASAWWE [OPOXKU
Nerko noBpefnTe OCTPbIMKA KPOMKaAMWK
Wwaccu wn ApyruMu  MeTananuydyeckumm
npeameTamu.

Pazvemsl wneidos 4YacTto BLIBAICT He-
paztopHbiMKU. PasbopHble yaaetcst oTnu-
4YMTb MO BHELWLHEMY BUAY — WX COCT@BHbIE
4yacTw pasHoro usera. He cnegyer noitatb-
Csi OTKNIOUYNTD LWnehd gaxe ot pasdbopHo-
ro pasbema, npefsaputesibHoO He Halas
“ He 0CBOOOAMB 3aULLESIKY.

MaccwsHbIld TENIOOTBO/, 3aKperJieH-
HbiA HA 0BpaIHOM CTOPOHE NPOLECCOPHON
nnartbs, 3aKkpbIBaeT JOCTYN K KOHTPOSMbHbIM
TO4YKaM. 3TO ONEHb 32TPYAHAET NMOUCK He-
ucnpasHocTen. Vameparts 3HaYeHus Ha-
NPSXeHNa B KOHTPONBMbIX TOYKaxX N CHU-
MaTb OCUMNONPaMMbl NPUXOLAUTCH C No-
MOLLLbKY ANTMHHbLIX NPOROOB.

HeucnpasHocTi PS2 yawe Bcero cny-
yarcs B kadwane DVD/CD. CranpgaprHas
CUTYaUMA — MoCne HECKONbKMX MECSHLIEeB
HOPMASbHO paboThl NPUCTaBKa NepecTa-
eTuntarb DVD, xOTa NO-npexHeMy HeT Hu-
Kakux npobnem co scemu CD. Ybenntecs,
yto "BMHOBAT” npueos DVD/CD, MOXHO
ero BPEeMeHHOW 3aMEeHOol Ha 3aBe/loMO
ncnpasHbiidA OT Takoh xe mogenn PSZ.
B 6onbluMHCTBE CRAyyaes npyuynHa — B na-
3epHoi ronoske KHS-400, sameHuTs KO-
TOPYIO MOXHO TONLKO BMECTE C MpUBO-
AomM, 4TO OBOMAETCA NONTW B 4YETBRepTb
CTONMOGTY HOBOW PS2. MNo3Tomy ronosky
00LIYHO HE MEHSIIOT, CMUPUBLUUCL C HE-
BO3MOXHOCTLIO YyTenusa DVD.

N3BeCTHLI CNOCOOBI BOCCTAHOBAEHNA
paboTocnocobHOCTY NpuBoaa ysenuye-
HUEeM TOKA Hakadyku nazepa. Ha rubkoi
nnate nascpHoM ronoBKW eCTb ABA HOM4-
CTPOEYHBIX PE3NCTOPA, PErynnupyiowmnx
TOK nazepos CD (pacnonoxeH 6nwxe
K Kpato nnartbl) u DVD (B ueHTpe). Bpa-
Uas ABWXKW PE3UCTOPOB, TOK MOXHO
yBennintb. OfHaKo rnpeBbillaTh UCXoa-
Hoe 3Ha4vcHue Bonee 4Hem Ha 10...20 %
He cnenyer.

Kaxnnih nazep paboTaer 10nsk0 npw
YCTAHOBNEHHOM B NpPWUBOL AWCKE COOT-
BeTcTeyoinero tuna. OgHako oba kpar-
KOBPEMEHHO BKNOYAKTCA Nocne nofayuv
nutanua 220 B 1 HaxaTus Ha AMLEBON
navenn PS2 knonkn "OPEN™. lNpu 3tom
XOPOLUO BUAHA BCMbiLLKA Nasepa KaHana
DVD anurenbHocTeio 0.5 ¢, oTpaxeHHas
aeranamu npuctasky. Bo unabexanne
NOEBPEeXOEeHMA [na3 KaTeropmyeckm
3anpeuaeTcs CMoTpers B 0bbekTus
naszepHoin ronosku!

Ewe ogHa 11prynHa nonoMoK — npume-
HEHVE CaAMOCTOATENLHO 3arnMcaHHbiX ANC-
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ko CD-R, CD-RW, DVD-R. Bo mHorux
CNyHasx MX aKiMBHAS NMOBEPXHOCTb UMEeCT
HEBbLICOKYIO OTPRaxaTtenbiylo cnocod-
HOCTb, B CBA3W C 4YeM CUCTEema aBTopery-
nuposaHua npusoaa DVD/CD paGoiaer
B pexuMe, BI1M3KOM K KPUTUYECKOMY, 3TO
NPOSBNACTCH B PE3KNX MHOIOKPATHBLIX
"ep3aHbax” KapeTKW, LWYMHbIX yaapax na-
3epIion ronoBku 06 orpaHuHnTIesib Npm 3a-
rpyske uvrpel. JamnrtensHoe wncnonL3oBa-
HWE TakWX JNCKOB NPUBOLNT K MOBPEXAe-
HUIO MEXaHNYeCKMX Y3NoB Npusoaa, 4ro
noaTsBepXaaeT npakTtuka. Ecnuv yx npuxo-
antea paborate ¢ CD-R, nogbepute Bbi-
COKOKQYECTBEHHbI ONCK.

Mpw OTCYTCTBUW peakuun Ha MaHuny-
NAUKMN C JXKOMCTUKAMW NN NPU OwmnbKax
3anucu-yrening KapT Namsith HYXXHO Mpo-
BEPUTL 3ALUMTHLIE CrabunuTPoHbl HA KOM-
MyTauuonHolh nnate (D1—D4, cm. puc. 3).
K coxasiennto, aJis aroro npuaercs oTna-
MBaTL MeTannuyeckue aertanu aKpaHa
HNATb.

Ha npoueccopHoi nnarte wuMeeics
MHOT O NOBEPXHOCTHO-MOHTURYEMbIX
NIaBkux BCTABOK (MApKMPOBKA Ha finare,
HauMHaouascs ¢ PS), camoBoccraiasnu-
BAIOWUXCA W TeEpMOrpeaoxpaHurensii
(Mapkuposka F 1 TH). Bece o nepeymc-
neHu B Tabnuue 1 npn 1todoi Hemcnpas-
HOCTW nognexar nepsooyepeson npo-
BEPKE W 3aMEHe.

Buytpn PS2 ycrtaHoBneHa, kak rnpasu-
NO, MUKPOCXEMA (rdK Ha3blBACMbLIA MO/1-
YU, NO3BONKICWANA 3anyckaTb Urpbi He
TONLKO € "PUPMEHHBIX" auckos. CyLiecT-
BYET HECKOJ/IbKO IECATKOB BapUaHTOB No-
DOBHLIX MUKpOCxeM, HeyCTOMYMBOCTL
4yTeHns nasepHbiX OUCKOB MOXel ObiTb
CBA3aHa C OOpPLIBOM MNK 3aMbIKAHUEM
rMpoBOA0B, COEAMHSIOLLIMX [POLECCORHYHO
nnaTy ¢ MOA-4UNOM, WNK C yCTapesBllen
BEepCuel ero Nnporpamuvibl.

BOMbLMHCTBO MUKPOCXEM Ha NPOLLEC-
copiior nnate PS2 — cneynann3auposax-
Hble. B TOM yucne — uelTpantHeiii 0po-
ueccop "EmotionEngine™ v rpaduvaeckuin
cuHTEe3aTop "GraphicsSynthesizer”.
Mpwn Bbixone M3 cTposi xoTs Obl OAHON K3
HUX MpUCTaBky OCTaeTcs pas3obpars Ha
3anqacTu,

NNTEPATYPA

1. Silicon MOS-iype N-channel Transistor
25K2700 — <http://pdf.toshiba.com/taec/
componenis/Datasheet/2SK2700.pdf>,

2. CMOS IC For Switching Power Supply.
FABRS IX series. — <http://www. fujielectric.co.jp/
eng/fdt/scd/IC/pdf/CATALOG/FAS5 1 X.pdf>.

PenakTop — A. Jomrnii, 1 paghka — 2eropa

MP3 npourpbsiBartenb —

npuctaBka K lNK

B. KAPOAINOJMOB, cranmya Toumnucckas Kpacrogapckoro kpas

B npocTelemM cnyyae nporpamMmmMa Bbi-
msant  cnegyiouwmnm  obpasom

(mp3play.cpp):

#include <stdio.h>

#include <dos.h>

#include <math.h>

#include "c:\borlandc\vsl001.h"
main ()

{

FILE *fp;
// OrkprmaeM Qamn c uMeHeM
//sample.mp3, MOXHO yKasaThb W60
//apyron dais mns NpOMIpHBAHMA
if {{fp=fopen("sample.mp3®, "rb"
J) == NULL)
{
printf ("®a’in He HaimeH"} ;
return 1;

}

// Ecmt He mocTHMIHYT koHeL $aimna
//To mposepsien cursaan DREQ m
//nepenaem Banr us daiuia
while(1feocf (£fp))

{

1f (DREQ() == 0)

{

SDIWrite{getc(fp));

}

}

Mpy BochpousBeneHUN CRenyloWero
dhaitna HeodbXxoanmMo 06a3aTENLHO MPO3-
BECTW MPOrpammHbiic "cbpoc” MMKpocxe-
Ml VS1001Kk (nyrem ycianoskm B | 6ura
SM RESET perucrpa SClI MODE).

Mpoepky paborocnoCobHOCTN yCT-
POMCTBA HA4YMHAIOT C aHanoroBOW 4acTu
mMikpocxembl DD3. Ha Bcex BuiBOAax Upga,
Upoa, @ Taxxke XRESET v TESTO pgonxHo
ObITb HanpsxkeHne okono +3 B, a Ha BbIBO-
ne RCAP — npumepHo +1,3 B. Ecnu Ha
nocneaHem oHo pasHo 0 nnu Ugp,, aHano-
roeast Yactb VST1001k HencnpasHa.

Mpw annapatHoM “cbpoce™ gekogepa
rnoflayern HW3KOro YpPOBHS Ha BLIBOJ
XRESET pnomxHO npounsonTu cneayroLlee:
yepes 4096 unkKNOB TAKTOBOrO | eHeparo-
pa nocne TOro, Kak HanpsaxeHwe Ha
XxRESET BepHerca Kk e UHUMHOMY ypPOB-
1o, Ha Bbisoge DREQ ponxeH noseuTbCA
HU3KNIA  YPOBEHb, KOTOpLIN  4Yepes
6000 unknoB TakTOBOIO relieparopa Aon-
XEH CMEHWTLCH BLICOKUM. Ecnn ypoBHM
CUIHaNa2 Ha 3TOM BbIBOJE HE MEHSAKTCH
B YKAQ32HHOM NOPROKE, BHYTPEHHEE Mpo-
rpammiioe ofecrnevyeHne MUKPOCXEMbI
HEWUCI IPABHO.

3atemM nposepsiioT paboty wunHbl SCI.
Ins aToro aanucoiBaiotT B pernctp VOL
MakCuManbHOEe 3HavYeHue TPOMKOCTN,
a 3aiem — sHaueHune OxFFFF, otknioyaio-
Luiee aHanoroBylo 4acTb MUKPOCXEMbl
VS1001k. B peaynbrate B NOAKNOYECHHbIX
K po3eTke XS2 ronoBHbiX TenedoHax non-
XeH ObiTh ChnbilleH LWenyok. Cnenyoumia
¢pparMeHT npoi pammel (Sscitest.cpp) ae-
MOHCTPUPYET 3TO: Ha Bbixoge 6OyayT

CJIbILLHBE NSTL WenYkoB ¢ nepuogom 0,5 ¢:

~ Oxowvanme. - <7 7 4
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#include <stdio.h>
#include <dos.h>»
#finclude <math.h>
#include "c:\borlandc\vel00l.h"
main ()
{
//Test SCI (Full volume/powersave)
for(i=0; i<5; i++)
{
// Ycrauaenupaem B perucrpe VOL
//{anpec 11) nuaveuuwe 0 -
/ /MaxkcuManbHasi POMKOCTb
SCIWrite(1ll, 0);
// ¥mem 500 mc
delay (500) ;
// YcranaBmuBaem B perucrpe VOL
// (appec 11) snauenme 65535 —
/ /BHKIIIOVNeHME NUTAaHMS a"Halol'oBOM
/ /uacrTsn
SCiwrite(1ll, 65535};}

Tenepb HEOOXOUMMO [IPOBEPUTL YTE-
Hue peructpoes SCI. [ina 3T10ro 3anvceiza-
0T B perucTtp VOL kakoe-nnbo 3naveHne,
Hanpumep 12345, a 3arem 4dntTaior wil-
dhopmMaumio 3 3TOro perucipa v CpaeHn-
BAIOT pe3ynuLrar. Ha gucnnee komnbioTeEpa
B CMyvae yCrnewHoro npoxoxaeHus tecra
BhiBOAUTCA coobuleHue "TecT yrenus SCI
Npolaen”, B 1IPOTUBHOM Crny4yae —
"Oiumbka yrenns SCI” (sciread.cpp).
#include <stdio.h>
#include <dos.h>
#include <math.h>
#include "c:\borlandc\vs1001.h"
main ()

{
//Test SCI Read
// BanucweaeM B permcTp VOL
// {(ampec 11) =zuavenue 12345
SCIWrite (11, 12345});:
// Unraem perwmcrp VOL
/ /v cpaBHMBaeM BHaueHMe
if (SCIRead{11l) = = 12345}
printf ("Tecr wrenus SCI
npoitgen’) ;
else printf ("Omtxa uwrenusa SCI"};
}

HNanee rposepstor 3anuck B SDI. Yno6-
HO MCNONL30BaTH CNeuUManbHbliA BCTPOEH-
HbI B MUKPOCXEMY TECT, BblAAIOUMM CUHY-
COMAANBHLIA CUIrHAN HA aHaNOrOBOM Bbl-
xone. [Ana BKNIOYEHUA TeCTa HeoOXoMMOo
nepenate No SDI BOChMUBaNTHYIO Nocre-
posarensHOCTh 0x53 OxEF Ox6E n 0 0 0 0,
rne n = 48...119 (BeibupaeTcs nNonbL3oBa-
Tenem). NapameTpbl cUrHana onpeaensior

Tabnuua 5
Yacrora Yucno
Fsldx | 2vobe FSin | ewio-
r ' POK
0 44100 0 32,000
1 48000 1 16,000
2 32000 2 10,667
3 22050 3 8,000
4 24000 4 6,400
5 16000 5 5,333
6 11025 6 4571
7 12000 7 4,000
8 8000 — —




13 Tabn. 5, rge WHIeKC Yac)oThl ANCKpe-
Tuzaumm Fsldx = (n = 48)mod9, a nhpekc
srcna euibopok FSin = (n — 48)/9. Hanpu-
Mep, Npr N =62 (B 3TOM cnydae n —48 = 14)
Fsldx = 5 n FSin = 1, 3Havenwio Fsldx = 5
COQTBETCTBYEeT 4acrtoTa AWCKpeinsauum
16000 Iy, a 3HaveHno FSin = | —16 Bbli-
bopok. Takmm 00pazoM, Ha BbIXOLE Mb
NOMYHUM CMHYCOWAANbHBIN CUIHAN 4acTo-
Ton 16000/16 = 1000 Iy,

na Beix00a N3 pexvma TeCTUpoBaHus
no SDI nepepaior NocnenoBareNbHOCTL
Bait 0x45 0x78 Ox69 0x74 0 0 0 0.

Cnepywouwmn  ¢parmMeHT NporpaMme
(sinetest.cpp) aeMoHCTpUPYET 3TOT TEecCT:
Ha aHaNol OBOM BbIXOLE MOXHO NpPOCHy-
warTe curnan yacroron 1 ki B TedeHne 5 G:
<stdio.h>
<dos.h>
<math.h>
“c:\borlandc\vsl001l.h"

#include
#include
#iinclude
#include
main (}
{

//Sine Test

// BrioueHse wTacTa CHMHYCOMOE

SDIWrite (0x53);

SDIWrite{Oxef);

SDIWrite (Cx&e) ;

SDIWxite(62}):

SDIWrite (0} ;

SDIWrite(0);

SDIWrite(0);

SDIwWrite(0):

// Haysa 5 c

delay (5000) ;

// Buxon M8 persmMa TeCTUPOBAHMUS

SDIWrite (0x458) ;

SDIWrite (0x78) ;

SDIWrite (0x69) ;

SDIWrite{0x74);

SDIWrite(0);

SDIWrite(0):

SDIWrite{0};

SDIWrite(0);

}

Ana nposepk namaTm MUKPOCXEMbI
VS1001k Ha SDI nonaetcs BochbmubainT-
Has nocneaoBartenbhocTe O0x4D OxEA
Ox6D 0x54 0 0 0 0. Nocne aroit komatinb!
Heobxonumo Bepkrate 500 000 uwknos
TaKTOBOFO reHeparopa. PeaynbraTt Tecra
MOXHO npountate w3 SCl perunctpa
HDATO. NonyyeHHble AaHHbIe WiTEepnpe-
TUPYIOTCS cneaymuwum obBpasoM: ecnwm
BuUT yctaHoBaen B 1, TO TeCT namMsaTw
nponsieH (tadn. 6). Ha nucnnee Komnso-

Tabnuua 6
bur 3HaueHue
0 | Tect X M3Y npoilpeH
1 | Tect Y N3Y npoinen (ciapiiune 6UTLI)
2 | Tec1 Y N3V nporger (Mmiiaawme OUTH)
3 | Tect Y O3Y npowngeH
4 | Tect X O3Y npoitieH
5 | Tect O3Y uncipykiuit npoinaeH (crap-
wwre OuTbl)
6 | Tect O3Y uHCTpyKUWEA npoitnen (Mnag-
wue buter)
7

He wctions3yetcs

TCP2 B C/y4a€ YCMNEeLwHOro NPoxoXxaeHus
Tecra BbIBO/MTCS coobuenne “Tiposepka
nNamATK yCnewHo 3aeeplieHa”, B NpoTve-
HOM cnydae — "Owmbka namarn xooo,
TOE XXXXX — 3HaqeHwe, NpoynTarioe wu3
peructpa HDATO.

lpusegem pparMeHT nporpaMmsl, Te-
crvpyoweit namaTtb (memtest.cpp):

<stdio.h>

<dos.h>

<math.h>
"c:\borlandc\vs1001.h"

#include
#include
#include
#include
main ()
{
/ /Memory Test
// TNonaem nocnenopaTenbHCOCTh
//6aftToB ANST BXRNIONUEHUS TecTa
/ / namMsrie
SDIWrite (0x00) ;
SDIWrite{0x4d);
SDIWrite{Oxea) ;
SpIWrite {0x6d) ;
SDIWrite (0x54);
SDIWrite(0) ;
SpIwrite(0);
SDIWrite(0) ;
SDIWrite (0);
// %mem 500 mMcC
delay(500) ;
// TporepsieM peSynbTaT TeCTa
if (B8CIRead(0x08) = = 127)
printf ("[posepxa naMaTH
VCOeWHo 3aBepueHa") ;
else
printf ("Cmrxra namstrsr %d"
SCIRead (0x08));

YUtobw 1iposepuTb permncrpol SCI, He-
o6xoanmo Ha SDI nogats BOCLMWDANTHYIO
nocriegoBaTensHOCTe 0x53 0x70 OxEE n
0 000, rae n — Homep perncipa gnsa Te-
cra. CogepxXMmMoe yKkasaHHOro peructpa
YUTACTCs N KonupyeTcs B pernctp HDATO.
Ecnu Heobxogmmo NPOBEPUTL PErucTp
HDATOQ, 10 ero 3aHadeHne KONWpyioT 8 pe-
ructp HDAT1.

YCTPOACTBO MOHTMPYIOT HA 11€4aTHON
nJiaTe, U3rOTOBAEHHONW NO YCPTEXY, N30-
OpaxeHHoMy Ha puc. 4. B oTBepcTus,
oBpamneHHbie KOHTaKTHbIMK NNoulaaKa-
MU MUHUMANBLHOrO AnameTpa, Npu MoH-
TaXe BCTABNAT OTPE3KW NyXeioro npo-
BOAA W NPUNANBAIOT NX K NeYaTHbIM Npo-
BOAHWKAM € obenx CTOpoHK Nnatul. Bmec-
To PQ20VZ51 MOXHO npumMeHnTh Niobon
MUKPOCXEMHbLIN cTabunuaaTtop Hanps-
XKEHWA, NOIBOSINIOWMIA NOAYYNTL HA Bbl-
xone 3 B (Hanpumep, LM317). [pocce-
n L1—L3 nwbsie ¢ MHOYKTUBHOCTbIC
10 MkIH. NHBEpPTOPbI © OTKPLITEIM KOJ1-
NeKTopHbiM BhIXOgoM DD1.1—DD1.6,
DD2.1—DD2.3 moryT 6biTk cepuin K155,
KP531, K555, KP1533. 3ameHaTb MUK-
pocxemy VS1001k npubopamu ¢ gpyru-
MU OyKBEHHBIMU MHOEKCaMu (npelbiay-
WuX BEpPCUil) HexenartenbHO, Tak Kak
OHU MMEKDT paa 1ienopaboTok.

XS1
000000000000
0000000000000
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Peapaxron — B. @hponos, rpdadeka — B. Ppanecs

Or pegaxyum. BCe ynoMiuHaemMbIe B.CTarbe
NPOFPEMMb] HEXOAATCS. HA fip-cepsepe péanak
uwy - B Wnrepuere’ no’ dapecy <ftp:y/
fip.radio. ru/pub/2004/07/MP3player.zip>.
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PAOVUOOETANU ONY BAC!

ToproBo-NPOMBILLNEHIIbIA  XONQUHT
«HoBan» oOcCyuwecTBnseT nocrasky
PAANOKOMMNOHEH10B OTCHECTBEHHbLIX U
3apybexHbiXx Npou3Bogurencini BCem
PUOANHECKUM 1 DUINYECKNM SINLIAM B
moByio Touxky Poccun n CHIL

Y HaC Bbl BCTPETUTE BHUMATENBHOR
1 godpoxenarenbHoe QTHOLLIeHKE.

Cambie pefkue KOMMNOHEHTbI —
TOXE Y Hac.

Ao6po noxanosams! Bydem eam ouens
paosi,

www.nowel.ru.

Ten.: 194-1800, 194-0074,

190-5330.

& * *

ONA TEX, UbE XOBBUW — PAJUO,
OTKPbLIT MATA3SUH!
PaanotexHuieckue XypHanbl, KHUM,
CD, anbbomMbl cxem, Habopbl peraneii
AN CamocToATeNsLHOo cbopku, Tene-
¢oHul ¢ AOH, npuctaeku K TenedoHam,
MUHWUETIOPHLIE UWhDPOBBIE ANKTOMO! bl
r. Mockea, yn. 2-1 Bnammmmpckas,
I. 3.
Ten. (095) 305-69-11.
radiohobby@dessy.ru

* * *

CeeToBana Muiin-peknama. Cxema
wndpoBKK 1 AeldPOBKN CAOBECHbIX
cuiHanoB. 617120, lNMepmckas o6n.,
r. BepewarvHo, ab. auy. 74.
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CTOMHUKM MUTAHUS

JlTabopaToOpHbIA ONOK NUTaHuUSA
C KOMMNNEeKCHOU 3almnTomn

E. KOJIOMOEU, r. Upkyrck

Kaxnaviii paguonioburens, 3aHUMaIOWKHCA pa3paboTkoil n pe-
MOHTOM pagunoannaparypbi, XoTest 6si UMETL B CBOEN naboparopnu
yHUBepcCanbHblii 610K NMUTaHnNs, YTO Ha3bLIBAE€TCSs, Ha BCe cny4Yam
Xn3ny. Tako UCTOYHUK [ONXKEH UMETb PeryiaupyemMoe B LUNMPOKMX
npenenax BbiIXOA4HOE HanpsXXeHnne, 60516110 TOK, BLICOKYIO CTa0MIb-
HOCTb HanNpPsXXKeHusi, HU3KUN YPOBEHb NYRbCAUNA, HAJEXHYIO 3ALUNTY
(OoT neperpy3x# no TOKY, NPEBLILECHNR HANPSHKEeHNsT U neperpesa),
rapaHTupyowylo CoOXpaHHOCTb KaK NHTaemMon annaparypbt, Tak N ca-
MOTro UCTOYHUKA. Bnok nuranuna goskern 66iTb NPOCTLIM U HE coaep-
Xare AePUUNTHEIX, BOPOroCTOSINX U KPYITHOrabapnTHbiX KOMITO-

HEHTOB.

fTonbiTk HakTH onucaHue roToBOro yCTPOLiCTBA, YAOBAETBOPSIO-
L{ero BbilLI€N3N0XEHHLIM TRPEeOOBaHNSIM, HE YBEHYaNUChb YCMEXOM,
Nno3TOMY aBTOPY NPULLNOCE Pa3paborats nogobHbIE 610K CAMOCTOS -
TesAbHO. YTO 13 3TOro NOAYyYNNoCs, Cyamnre camu.

@CHOBHOG BHUMaiINE npu paspaboTke
npeanaraemoro nabopatopHoro 6510-
ka nuranns (BI1) OLno ynenexo yany 3a-

wmThl. o MHEHUID aBTOpa, 418 obecneye-
" HWS MaKCUMAaNbHOW HaLEXHOCTU 3/eK-
TPOHHYIO 1 3NEKTPOMEXSHNYCCKYIO 3aln-
Tht CnieayeT NPUMEHSATb B KOMIMNEKce.

B onuceisaemom Bl peanu3oBaHbl y3-
Nbl 3aUNTEI MO TOKY, OT NPEBLILLEHUA Ha-
NPSXKeHUA Ha BbIXOAE, a TAKKE TENNORas.

Yrobut yBepeub OT 3NeKTPUYecknx rno-
BpEXAShUA paguoannaparypy B LUWMPOKOM
WHTEPBAse TOKa Harpy3ku, 3aLmTa ro ToKy
. nomkHa BbiTh perynupyemoil. B npouecce
pa3paboTku BO3HUKIKM OMpefiefieHHbIe
TRPYQHOCTHU C peanu3alnen aarymka Toka.
B knaccuyeckom BapuaHTe — 3T0 Pesunc-

3auun perynvpyemoro garyvka toka no-
Tpeboeancs Obl NepemeHHLI pe3nciop
BeCbia DOMbLLLION MOLLHOCTH CONPOTUBNEe-
HUEM OT eauHnL|, JO OEeCAThiX U A3XKe COTbIX
oonet oma, Tak, HanpumMep, Npu conpo-
Truenenun natumnka Toka 0,1 Ommn toke 15 A
Ha HEM pacCeuBaeTcs MOLLHOCTL bonee
20 B! CyuiecTByeT BApUaHT C nepexioie-
HWCM PE3UCTOPOB, HO B 3TOM Cnyyae nepe-
KHOYATEN JONXKEH BbIACPXNUBATL MAaKCK-
ManbHbI TOK Harpyskn. Kpome TOro. co-
NPOTUBNEHWE KOHTAKTOB NEepeknoyaTens
HeCTabnNbHO U COM3MEPUMO C COMPOTUB-
NEeHVEM NEePEeKHIAEMbIX PE3NCTOPOB,
CnenoBalenbHo, Nopor cpabaTsiBaHms 3a-
wmThl Byner Hec1abunbHbLIM, 3 CaM nepe-
KNtHaTenb — O4eHb rpomMo3axkum. Koxeu-

peErynpyemMblM yCUauTenem noCToAHHOro
TOKa, 110 B 3TOM BapmaHTe yCTPOWCTBO Cy-
LWEeCTBEHHO YCNOXHUTCS.

PeweHne noasunock Nocne NpoYTeHns
craten [1] v 3aknoHaerca B CNeLVIOWEM:
Ha KOpnyc repkorosoro pene PEC-55 Ha-
MaTbIBAIOT AONONHUTENbHYIO 0OMOTKY, KO-
TOPYIO BKJIIOHAKDT B CUNOBYIO Lenb Bl o
cTtabunuzaropa. HanpaeBneHue Toka B OC-
HORBHOW 1 AONONHWUTENLHOW 0OMOTKAX pe-
ne BbiOKpPAIOT Tak, 4ToOLI CO3aaBaeMble
VMU MarHWTHbie Nons CYyMMUpPOBANuck.
Torpa. namensist TOK B OGHOBHO 0OMOTKE,
MOXHO perynmpoBaThk ypoBeHb cpabarbi-
BaHWA TOKOBOW 3awnThi bl.

B y3nax 3awuTbl OT NPEBLILIEHNA Ha-
NPAXeHUst Ha BbIXOAE O0LIMHO NPUMEHSIOT
MOLLHbIA cTabunuTpoH Mnu TPUHUCTOP,
KOTOPbIE NPX MNOBLILUEHI[OM HarpspkeHnu
OTKPLIBAKOTCA W 3amMbiKaoT Buixon bll. B
pe3ynsrate PEe3KOro yeenudYeHus! Toka
cpabartbiBaeT npefoxpaHnTenb, veTalos-
JIEHHSIA B CUNOBOW Lenwu.

B npepnaraemom y3ne 3amtbl OT ripe-
BbiLUEHMUS HAnNpsXeHus Ha Bbixode B Bl
BBEOEH A0NONHUTENbHbIM MANOMOLLHbIA
CTabuUNnM3aTtop C TAKNM Xe 3aKOHOM pery-
NMMPOBaHUSA BLIXOAHOIO HAMPSKEHNA, KakK u
Yy OCHOBHOro crabwnusaropa. BbixojHoe
HanpsXeHMe [LONONHUTENLHOro crabumi-
3aropa OOMKHO ObiTe HEMHOro Honbiue,
Hem OCHORHOro ctabunuzaropa. Oda Ha-
NPsXeHnsi NOAAT Ha NpocTeni y3en
cpaeHeHUsn. [TpesbileHne HanpaXxXenus Ha
BbIXOAE OCHOBHOIO crabwnmsaropa npw-
BOOUT K cpabaThiBAHWIO 3aLLWUTHL.

Y3en rennoson 3aumrsl cobpaH Ha
TEPMOBLIKNIOYATENsX.

OCHOBHbI€
TexHuuyeckme xapakrepuctmkn bl

power®@radio.ru
Ten. 207-89-00

E-mail
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TOR, BKMOYEHHLIA B CUNOBYIO UMb, Nafie-  HO, MOXHO UCNOMb30BaThL NOCTOAHHLIA pe-  MHTepBannl  perynuposaHns
HUE HANPSKEel IMA HA KOTOPOM OTCAIeXMBA-  3UCTOP BECHMA Masore CONpoTUBAEHUS U BLIXOAHO! O Hanpspxewws, B . .1,2...15;
ET y3en ynpasneHua 3aluton. nga peann-  yecunmseaTb NMAGEHNE HAnNpPsbHhKeHWst HA Hem 1,2...30
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MakcumanbHbIA TOK Harpyaku
(B vnTepeane 1,2...30 B ra-
paHivpyeTcs npw Hanpsa-
xeHun 15..30B), A ... ....... ... 15

Koagpduument crabunuzaumm
No HaNPSXKEHWIO, He MEHeEe

YpOBEHb 1y/ibCalyiA Npu Bbi-
XOAHOM Hanpsxenun 12 B
M Toke Harpy3kmn 10 A, mB,
He Gonee

WNHTepsan perynmposaHng Toka
cpabarbiBaHns AT, A . . . .

(peBbilleHNE BbLIXOAHOTO Ha-
MPAXEHUA, MpU KOTOPOM
cpabaTtbiBaeT 3awmnTta, B,
1e bonee

Temnepatypa BKITHOYEHINSA BEH-

TunaATopa oxnaxaewusa, 'C. ... ..., 50

Temnepartypa cpabarbiBaHug
Tennosoi 3aumThl, "C . . ..

Cxema Bl nokasanHa Ha pucyHke. C
BTOPUYHOW 0OMOTKM CETEBOro TpaHcgop-
martopa T1 nepemeHHoe Hanpskenue No-
CTYNAET Ha BINPAMUTENLHBIA MOCT VDI1.
MHTEPBAsbl BLIXOAHOrO HANPSXEHWA nepe-
KMKOYAKT NepemMelykon S1: B neBomM no cxe-
me nonoxenun — 1,5...15 B; B npaBom —
1,2...30 B. KoHnpeHcatopbl C1—C4 ymeHb-
AT MYIbTUMNUKATUBHYIO Nomexy. Bei-
NPAMINEHHOE HaNpPRXeHue, CrhaXeHHOe
koHpencatopammu C6—C9, noctynaer Ha
BXOAbl OCHOBHOIO W [1ONOSHUTENBHOIO
cTabunnsaTtopos, KOTophie cobpaHbl Ha
mMukpocxemax DAS3 n DAT, BKNOYEHHIX NO
TvnoBow cxeme [2]. Ana yBesinyeHust Bbl-
XOJHOro TOKa OCHOBHOFO cTabwnuaatopa
MPUMEHEHbBI PEryNUpyIowme TPaH3UCTOPbI
VT1—VT4, B aMuTTEpPHbIX LIENSX KOTOPbIX
YCTAHOB/NE! Il TOKOBbIpaBHMBAIOWIME PE3N-
cropel R9—R12. Auoaws VD2, VD3, VD10 w
VD11 — 3auurHbie. BuIXOgHOE Hanpsxe-
HME OCHOBHOIO U IONONHNTENBHOIO cTabK-
N13aTopoB PENYIUPYIOT CABOEHHLIM Nepe-
MEHHLIM Pe3ncTopom R2. Peanctopom R3
YCTaHaRIMBAIOT MUHUMAILHOE NPEBbLILLIEe-
HNE HANpPsXeHUs DOMONHMTEeNnbHOro Cra-
bunnaatopa Haa HarpsiXeHnem OCHOBHO-
ro, 4To HeoBXoaUMMO ONSA NPABUNBHOW pa-
BoTH y3na 3aWmTh.

Hanpspkenue Ha Buixoae Bl uamepsaior
BONbLTMETPOM PV 1, 2 BLIXO/UION TOK — aMm-
nepmeTpom PAT.

Anst noBbilweHws cTtabunbhocTn pabo-
Thl Y3€n 3amThi NO TOKY NUTAIOT OT cTabn-
nuzairopa DAZ2. Peancropom R4 perynupy-
IOT TOK B OCHOBHO# 0BMOTKE 1—2 repko-
HOBOrO pene K1, B peaynkrarte 4ero uame-
HAGTCA TOK cpabarbiBanus no gononHn-
TenbHoM ObmMOTKe 3—4. EC/in BbIXOLHOR
ToK Bl NpeBbiCUT YyCTAHOBNEHHOE 3Hade-
Hue, pene K1 cpaboraeT, koHTakTamu K1.1
BrAIOUAT pene K2 v camobnokunpyeTcs ye-
pes auopn VD8. Pene K2 cpaboraer 1 KOH-
Taxtamu K2.1 OTKIKYUT OCHORIIOIW cTabu-
nu3arop ot BbinpaMuTEns. Npn 3ToMm LBeT
cBeveHusi ceetoovona HL1 wiamenurcsa C
3€NEeHOI0 Ha KPACHBIIA 11 BKAKDHUTCS 3BYKO-
Bas CurHanu3alims (3BYKOBOI vanyyarenb
HA| ¢ BCTPOEHHBLIM FEHEPATOPOM). 3BYKO-
BYIO CUMHAIM3AUWI MOXHO OTKAIOYNTDb Bbi-
knodarenem SAS. lNocne yeTpaHeHua npu-
4uHbl cpabaTbiBaHus 3atyTel No Toky Bl
BO3BpAalLAIOT B MCXOAHOE COCTOsIMe, Ha-
¥¥uMasa Ha kHonky SB1 "Copoc”. Ouopsl
VD7 1 VD9 orpaHmumnsaiotr HanpsixeHue
camovHaykumm obmoTok pene K1 n K2.

B yane cpasBHeHWss Hanpsxeiinmia oc-

HOBHOIrO M AONOMHUTENLHOrO ctabuninaa-

TOPOB NMPpUMEHEHa TMPUCTOPHAA onTona-
pa U1l. HanpsokeHwsn crabunmnsaropos No-
A2T Ha W3NyHarLlwuili aruoa onTonapbl,
KOTOPLIA B UCXOLHOM COCTOSHUU 33KPLIT.
Eciin HanpspkeHre Ha BLIXOLE OCHOBHOMO
crabunmsaropa 110 Kakum-nubo npuuun-
HaM yBENWYNTCH, TUPUCTOP ONTONAPbI OT-
KPOETCH, 4TO NpUBeLEl K cpadaThiBaHNIO
3aLNThlI, Kak onucaHo Buiwe. [unoabi
VD4—VD6 32aiumiiaot manyyaioimia nnog
onTonapekl OT Neperpy3kv, a pesncrop R8
OrpaHn4MBaEeT TOK.

Tennosas 3auwta BbiNOSIHEHA HA TEp-
mosblktoyarenax SF1 n SF2. Beikntoua-
Tens SF1 cpabarteiBaet, ecnu TemMnepary-
pa TennooTeona gocrurna 50 °C, u BKMO-
YaeT 3NeKTpoaBuraTens BeHTuwanTopa M1.
Ecnun xe Temneparypa TennooTsoaa Npo-
oomxaert ysenmyusarecs, npu 60 “C cpa-
boraer BoikoYaTens SF2, 4To npueeger K
BKITIOUEHWIO 33LUMTHL. 3NeKTpoaBuraresk
BeHTWIATOPA M1 MOXHO NPUHYAUTENBHO
BKMOYUTL BBIKNKOYAlenem SA2.

OCHOBHOW 3neMeHT, Onpeaensouii
anekTpuyeckMe napamerpsbl 1 rabapnTol
BN, — cereso Tparchopmatop T1. As-
TOPp NPWUMEHUA rOTOBHII CTCPXHEBOW
rpanchopMaTop ¢ rabapuTHoM MOLHOC-
T:10 NpumMmepHo 600 BT, UMeoLLmit BTOPUY-
HY10 OOMOTKY C BhIXO/IHLIM HANPSKEHNEM
30 B co cpenpum BoliBOAOM. B BN Mmoxio
WCronb30BaTL MoboKR TpanchopMalop C
HEODBXOANMbIMW XAPAKTEPUCTUKaMM.

Auvoanuii moct MB351 (VD1) dameHim
noduim  BeIMpaMUTENEM cepuv MB nnwn
KBPC. B kpaiiHem ciyqae MOCT MOXHO
cobpaTth U3 oTaenbiLIX Auoaoe, obecne-
YUBAIOLMX HEOOXOLMMbIN 10K HAFPY3KW.

MNepexknioyaTten, MIITEPBAN0OB BbIXOA-
HOMO HanpsXenus S1 BbLINONHEH U3 Tpex
NPUOOPHLIX KNeMM, COEOMHSIEMbIX Nepe-
MBLIYKO,

Crabunmnsatopbl KP142EH22A 3ame-
HUMBE STIOOBIMY 13 3TOH Cepuv unyu nm-
HOPTHBIMK aHanoramu cepuin SD1083,
DVv1083, LT1083, SD1084, DV1084,
LT1084, a crabunnaarop KP142EHBE —
MMMOPTHLIM aHanorom 7812.

Pene K1 P3C-55b wucnonHeHusa
PC4.569.600-00 (nacnopt PC4.569.626).
MNononayT Takxe pene  WMCnonHenni
PC4.569.600-05 (nacnopt PC4.569.631),
PC4.569.600-01 (hacnopt PC4.569.627) u
PC4.569.600-06 (nacnopt PC4.569.632).
Ecnu pene He cpabarbiBaeT npw Hanpsxe-
HUK 12 B, Hanpsxehue ctabunnsaropa
DA2 HeoOxXoanmMo yBEAMYUTL A0 HANAESXKHO-
ro cpabaTbiBanma pene (C 3anacom B
1,5...2 B), Bkioums Mexy BLIBOAOM 2 MU-
Kpocxembl 1 OBLMM 11POBOLAOM OOWH-ABA
MaUIOMOLLHBLIX KpEMHWEBbLIX Anoa. BuiBoa
Kopryca pene ynansor. Ha kopnyc pene
HaMaTbIBAKT AONONHUTCNLHYIO OOMOTKY
nposogom MN3TB (N3B). Npn Buibope aua-
METpa NPOBOLAA CrieyeT OpUeHTUPOBaTb-
cs 11a NNOTHOCTL Toka 10 A/mm®. B aeTop-
CKOM BapwaHte gonosimresibHas ooMoTka
coaepkuT 16 BUTKOB NpoBOAa ANAMETPOM
1.4 mm. O6MOTKY DUKCUPYIOT TEpMOyCa-
nounion Tpybkoin. PacuetHoe conpoTtmenie-
Hue obmoTtku cocTasnaeTt 0,006 Owm, nape-
HKe HanpsixeHust npu Toke 15 A — 0,09 B,
MaKCUManbHas pacCcenBacmMasi MOLLHOCTb
— 1,35 Btr. Pene K2 — asromobunbiioe
90.3747-01, cnocobHoOe KOMMYINPOBATb
rok no 30 A. TepmoBssikmoyateni SF1 w
SF2 — PES5-2 ¢ Temneparypon cpabarbisa-
Hus 60 “C, paHee Wnpoko NpumMeHsBLINMECH
B EC 9BM. OauH BeiKOHaTENL OTRETYIIN-

pOBaH HA Temneparypy cpadaTbiBaHWA
50 "C. TepMOBLIKIOHYATENN MOXHQO 3ame-
HUTb UMMOPTHLIMKU B1009 Ha cooTeeTCTBY-
IOLLYIO TEMINEPATYPY, HO NOCKONbLKY NX KOH-
raKkTel pas’Meikaiolme, ux HeobXxoamumo
BKNIO4ATL YEPE3 UHBEPTOPDI. 3NeKTPOABN-
rarens M1 — BeHTUASTOP, NPUMEHSEMbIN
AN oxXNaxgeHns 610KOB NUTaHWSA KOMNNBIO-
Tepoe [BM.

Csetoumon AJIC331A (HL1) nonyctu-
MO 3aMEHWUTL MMMNOPTHLIM ABYLBETHLIM
i noduivn [IBYMS OAHOUBETHLIMYK (CO-
OTBETCTBEHHO KPACHBLIM W 3EfieHbIM).
Tpanauctopalt KT818'M (VI1—VT4) 3a-
MEHUMbLI MOLLHbIMK pP-N-p TpaH3ncTopa-
MU C MEKCUMaNbHOW pPacCcenBaemon
MOLLHOCTEIO HE meHee 100 Br, Hanpumep,
13 cepuin KT825, KT865, KT8102.

Peauctopsbl R8—R12 — C5- IGMB mouwy-
HOCTHIO 2 BT. X MOXHO 3aMEHUTb Camo-
AESbHbIMW, N3 OTOBNEHHBIMIK U3 HUXPOMO-
BOW npoBonoku awamerpom 0,8...1 mm.
MoxHo 060inTUCHL 1 63 aTX pesncTOpPoE,
ecnuv nonobpars TPaH3uCTOPb) MO PaBEH-
CTBY TOKOB KONNEKTOPOB NPU PABHbLIX Ha-
npsxeHnax Daza—amMurTep.

N3 coobpaxeHudn HaaexHocTyu npu-
MEHEHb! NMPOBONOYHBLIE NEepPeMEeHHbIE pe-
3ucTtopsi MN3-45 (R2, R4) v noacTpoey-
Hble MHOroobopoTHLIE peanctopbl Cl5-
3B (R3, R5, R13, R17), oaHako nx MOXHO
3amernTb NwoObimnu. Ouoasi KA522A
(VD3—VD8, VD11) 3ameHumbl nioObimuy
KpemMieBbiM1n MaNnoOMOLLHBbIMY, a Anoab
KA258A (VD2, VD9, VD10) — nwobuiMi C
MakKCUMAaSILHEIM TOKOM HE MeHee 1 AL

Ina namepeHus Hanpsoxkewua u Toka
VCMONL30RaHbl M3MepuTesibHbie FONOBKN
M4203 conpotuenenuem 500 Om ¢ TOkOMm
NONHOro OTknoHerust 1 mA. lNpumeHerne
APYrx M3MCPUTENLHLIX FTONCBOK NMOTpe-
DyeT nepecuyeTa COnpoTUBIEHUS PEe3nNc-
Topos RI3, RIG, R17,

KoHngencatopsl C6—C9 — K50-37, HO
[LONYCTUMO NPUMEHUTL Ibble ppyrue.
Cneflyel NOMHWTL, YTO WX CymMMaphas
€MKOCTb pomxkHa ©ObiTb He MeHee
2000 mk(D Ha xaxablh amnep Toka Ha-
rPY3Kn, a HOMMHANbHOE HanpsxeHue
MPEeBbILLATL BbIXOLHOE HANPSXXEeHue Bbli-
NPAMUTENST HIPK MAKCUMANbHOM NUTa0-
LIEM CETEBOM HaNpsxes .

Konpencatopsl C5, C10—C12, C14 —
TanTanosbnie K52-1, K52-2 n K53-1A. B
cnyydae NpUMMeHeHns OKCUOHbIX anioMUHW-
£BblX KOROEHCATOPOB X EMKOCTL CheayeT
YBENMUUTL B HECKONBKO pal. OcrankHble
KoHgeHcaTopbl — nobble kKepaMuieckue.

Bowiwouarens SA1 — T2 vnu gpyromn,
PaCCUMNTaHHbIA HA TOK He MeHee 3 A. Bbl-
knodarenu SA2, SA3 — MT1, kHonka

SBI — KM-1, 10O UX MOXHO 33aMEHUTH
noOBLIMKU APYrUMIA.
BMecTO TUPWCTOPHOW  ontonapbt

AOY103A gonyctnmo npumMmennTs Nodyto
onTtonapy 13 cepuun AOY115.

BN cobpaH B nNpamMOyronbHOM MeTasn-
JIMYECKOM Kopnyce paamepamMu
230%x120=300 mm. B Bepxiien, HUXHER N
HOKOBbLIX NAHENAX KOPNyca nNpoCBepneH:bt
BEHTUNSILIMOHHbIE OTBEpCTus. Ha nepef-
HeW naHenu ycTaHOBJIEHbI U3MepuTenb-
HBIE MPUOOPLI, BLIXOAHLIE KNEMMBbI, KNEM-
Mbl NEREKNONATENA UHTEPBANOB BLIXOA-
HOMO HaNpPsXeWwn, CeTeBOW BbIKNKHA-
1€Jib, BbIKMOYaTenu 3aNeKTpoasuraTesna
BEHTUNATOPa W 3BYKOBOI CUrHanM3aumu,
perynsitopbl BLIXOAHOFO HanpsxeHus R2 v
TOKa cpabaTkiBaHus 3awwmtbl R4, a Takke
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CBETOOMOMO CUrHann3auumn cpatarbiBanng
3aWmThl.

3aaHaa naHens BbINOMHEHA U3 antoMi-
HUSI TOMLMHOM 3 MM, Ha Heln yepes cnio-
NA1bIe NPOKNAAKN, NOKPLITHIE C ABYX CTO-
poH nacrtoi KIMT-8, 3akpennerul TpaHanc-
Topu VT1—VT4, Mukpocxembl DAT—DA3,
BhINPAMUTETNHILIK MOCT VD1 v TepMOBkI-
knovarenu. BeHTunaTop ycTaHoBNEH Ha
3agHeld naHem Hag TpaH3ucTopamu
VT1—VT4 Ha croikax. B ceoboaHbix mec-
Tax o, HAM MPOCBEPNEHbI BEHTUNALNOII-
HblE OTBEPCTUA. Ha 3a/1HIO NaHEsNbL Takxe
BhitieceHbl npegoxpanuTtennt FU 1 v FU2.

MoHTaxX yCTPOMCTBA B OCHOBHOM Ha-
BECHOI, Ha BbIBOJAX W WU30NAUMOHHLIX
cTOVKax. MOHTaX CUMNOBbLIX LLEMEN BhLINOM-
HEH MHOIOXWNbHbIM NMPOROAOM CEYEHNEM
2,5 MM° MUHUManLHOM [vHL. KOHpeHca-
Topbl C6—C8Y NpUBMHYEHBI BUHTAMU KOH-
TAKTOB K nnare u3 Gonbrupoeaimioro
CTEKNOTEKCTONNTA, KOTOpasa npukpenne-
Ha K DOKOBOIt naHenu KPoHiuTeinamu. Ha
NevYaTHhie NPOBOAHUKKY MEXAY BhIEOOaMU
KOHOEHCATOPOB MO BCRI A/IMHEe HanasH
MEeaHbI npoBog anameTpom 1,4 MM,
TpancdopmMaTop 3aKperyieH Ha HWXHeER
naven ¢ NOMOLLIBIO YT ONKOB.

Hanaxwvsanue Bl cBoaMTCA K peryin-
POBKE y3na 3alunTbl U KannbpoBKe amnep-
metTpa v BoneTMmeTpa. Ana atoro norpedy-
I0TCA BOSILTMETP C NPEAenoM N3MepeHus
35 B, amnepmeTp € npeaenom naMepeHns
20 A, BCNOMOraTenbHLIf perynupyemolia
WCTOYHWK MUTAHWA C MAKCUMASIEHBIM Bbl-
XO[HbLIM HanpsxkeHuem 35 B 1 nepemeH-
Hbl@ Harpy304yHbie Pe3nCTOpbl (peocTaTthl)
conpotusnednem 10 u 100 Om unn aksm-
BanenT Harpy3kn. Y3en 3auluTel perynmpy-
10T B CNeAyIoLLen nocnenoBaTensHoCTU.

1. CHauana peryampyioT y3en 3allMThl
OT MNPEBLILLICHUSA BLIXOQHOFO HaNPAXEHUS.

1.1. B1XOK NEPEMEHHOTO pe3ucTopa
R4 ycraHaBnuBalT B NONOXEHNE MAKCU-
ManbHOIro CONPOTUBNEHUA.

1.2. NMoaxmoualT BONLTMETP NAKCO-
EblM BbLIBOAOM K BbIXOAY CTabwnuaatopa
DAT, a MUHYCOBBLIM — K BhIXOfly crabunm-
3atopa DAS.

1.3. 3mMeHas BbIXOAHOE HanpsxeHue
b B8 npepenax witepranos 1.2...15 n
1,2...30 B, ¢ nomowbto pesuctopa R3 oo-
BuBaloTea, YTOOBI M3MepseMoe Hanpshke-
H1e ObUI0 BCerma NONOXWUTENbHBIM, @ €ro
3Ha4eHVe MUHUMaNbLHBLIM KU HE NPEeBbILa-
owm 1,5 B, Ecnum xe 310 coenarh He yia-
NOCb, cnepyet NOMeHATL MECTaMU PE3NC-
Topsl R2.1 n R2.2 unu nopobpars peswnc-
Top R2 € MEHLLWIMM PAacCOrNacoBaHUEM.

1.4. YcranaenmsaloT Ha Bbixoge bl na-
npsxeHue 30 B.

1.5. OTKnmoYaloT Npasbiit N0 CXeME Bhbi-
B0 peanctopa R8 ot Beixoga GBIy nopaot
112 HEro HanpsikeHne (HeCKONbKO MeHblilee
30 B) ot BCcnomoratenbHoro NCTOUHMKA.

1.6. NnaBHO yBenuuuBas hanpsaxeHwe
BCNOMOraTensHOro MCTOYHMKA, (PUKCUpY-
10T MOMEHT cpabaTbiBaHna 3amnThl NO n3-
MEHEHUIO LIBeTa CBEYEHUS cBeToamona.
BrixonHoe HanpsxeHue BCNoOMoOratens-
HOI0 NCTOYHMKA B 3TOM CNyHae He JJ0MKHO
npesblaTs 32 B.

1.7. BoccraHasnmseawT coeguvHenue
pe3uncropa R8 ¢ Buixonom BI.

McnpaeHoCTb 3awmrsl OT NPEBILLEHIA
HaNpspKeHns MOXHO NPOBEPUTL U B NPO-
Liecce akcnnyartauum, EMKOCTh KOHAeHca-
Topa C12 ocHoBHOrO cTtabunusartopa DA3
GonuLue eMKOCTI aHaNOMAMHOIC No Haslia-

4eHuio kotigencartopa Ch 8 pononHuTeNb-
HOM cTtabunuzatope DA1. YeenuuenHas
eMKOCTh  CIIOCOOCTBYET  yMEHLLIe IO
YPOBHS NyNLCallinl Ha BbIXOAE OCHOBHOTO
cTabnn3aiopa, HO O[IHOBPCMEHIIO yBe-
JIMUUBAET UHCPUWNOHIIOCTL PEerynupoBKu
BLIXOAHOIO Hanpsixerna bMN. Ecnn f1Byxok
pe3anctTopa R2 pe3ko NOBEPHYTh B CTOPOHY
YyMEHBLUIEHWUS HAanpaXeHws, TO BCcnegcreve
HonbWwein EMKOCTH BLIXOOHOE Hanpsxesue
BN kpaTkoBpemelHO NPEeBLICUT BbIXOAHOE

Hanpsixenne crabunulatopa DA1, 410

npueeaeT K cpadaTkiBaHNIO 3aU bl

2. 3arem pel ynupyloT y3en 3aumThbl no
TOKY.

2. 1. Pa3puIrRaioT Lenm Mexay peancro-
pamu R4 u R5, mexay soiBogom 4 gonoersn-

HUTENBHOM 0OMOTKK pene K1 n KOH1aKkTa- !

miu K2.1 pene K2.

2.2. Mexqy BbiBOAOM 4 ONONHUTE N b-
HOl 0BmMoTKM pene K1 n obinym nposo-
[IOM NOAKIOHAIDT NOCNeAORATENhHO CO-
E[VHEHHble Harpy3o4linii pesucTop co-
npotuenexHnem 10 Om n amnepmeTp.

2.3. YMeHbLLas CONPOTUBNEHUE HAT PY-
304HOr0 PE3NCTOPAa, N3MEPSIoT TOK cpa-
baTbiBaHNS 3aUnTbl, KOTOPbI OOAXEH
O6biTb B Npeaenax 16...18 A. 3toro f1o6wm-
BAKOTCA W3MEHeHVWeM 4Y1Cna BUTKOB AO-
nonHUTENbHOK 0BMOTKKM 3—4 pene K1,

2.4. BoccranaBnuBawT COeaviHEHWE
peaucTopos R4 1 RS. Harpyaounein pean-
cTop conpoTtuenednem 10 OmM 3ameHsioT
Ha 100 Ow.

2.5. [IBMXOK NepemMeHHoro peancropa
R4 ycTtaHaBnueBalT B NOAGKEHWE MUHMHW-
ManbHOro CoONPOTKBNEHUN, a NOACTPOeY-
HOro pe3uctopa RS — mMakCVMAaJIbHOrO
CONpPOTUBJIEHUA.

2.6. Vilamensa conpoTuBiEHWE Harpy-
304HOro pe3unciopa, yCTaHarIMBAIOT TOK
0,5A.

2.7. MNepemellan apuxoK NoACTPoet- .

Horo pe3uctopa RS, pobusaiwTtes cpaba-
TbIBAHUNA 34LLWTHI.

2.8. Harpy3ouHnin pesuctop 100 Om
3ameHsiioT Ha 10 Om. [BrxOK nepemeHHo-
ro pesuctopa R4 yctaHasnmealOT B NONO-
XEHVEe MaKCUManNbHOMO COMPOTUBNEHUS.

2.9. NiameHsn conpoTusBneHne Harpy-
304HOr0 Pe3ncTopa, U3MepaKT 10K cpa-
faTuBaHuA 3awmibl. Ecnn ero 3naverine
ornuyaeTcs ot 15 A, noTpedyeTtcs nondop
pe3ucTopa R4.

2.10. 3apaeas HeCcKOAbKO 3HaAMeHWi

TOKA HArpy3ku. rpagyupyioT LUKany nepe- .

MEHHOro peauctopa R4.

2.11. O1x04a0T HAarpy304Hhia pesuc- *
TOP 1 amnepmeTp. BoccranaBnvBaloT co- ¢

enuHeHwe mexay Bbisogom 4 pene K1 u
KOHTakTamm K2. 1.

AMNEPMETD WU BONLTMETR KannbpyioT -
No OBLWENPUHATON METOAMKE. YYTUTE, 4TO

Lkana amriepMeTpa — HenarHenna.

B 3aknioueHwe cnegyer oTMeTnTb, YTo
NOLOGHLIM Y3NOM 3alLMThl MAKU ere oT-
ACNbHBIMY 2IEMEHTAMM MOXHO OCHAC-
TUTL NpakTyecku nboie BI.

NNTEPATYPA
1. Hewaer WU. ManorabapuTHbti MOLL LI

npecbpasoBalent HANPAXEHWS. Panuo,
2003, Ne 2, ¢. 29, 30.

2. Wepbuna A., Bnarnin C., UsaHor B.

MpuMEeHEHUE MWKPOCXEMHbBIX CrabuNn3aTOPOB

cepuin 142, K142 1 KP142. — Panwuo, 1991, Ne 3, 2

c.47—51; Ne 5, c. 68—70.
Pegaxrop — B. YynHos. rpaduika — 8, Yyauos
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E} CTaThe@ ONUCcaHo NpPOCTOe B U3rOTOB-
B jicHU v nanaxuyeaHny 3apsaHoe yor-
porcTeo (3Y) pna repmetTuyHbix KUCNoT-
HO-CBWMIILLOBBIX aKKYMYNATOPHbIX DaTtapeii
(AB) HeBonbLLOK eMKOCTU.

Ha puc. 1 noka3daHa cxema yCTPOUCT-
Ba. l'lo cytu, aTo crabnnuaatop Hanpsxe-
1A C OrPaHMYeHremM No TOKY Ha YpOBHE
0,1C (C — emkocTb AB, A-Y), KOTOPRGLIN CO-
Bpan Ha wmMukpocxeme KP142EH12A,
BK/IIOYEHHOM No TMnoBon cxeme. MNpu yka-

' 3aHHBLIX HOMUMHanax peaucropos R9, R11
' 1 R12 ycTpoicTeo obecneunBaeTt 3apag-

Ky Haubonee pacnpocTpalieHHbix Ab Ha-
npsxeHnem 6 B emkocTeio 4 Ay, 3Y co-
cTOUT U3 BLINpaMUTena Ha amopax VD1 —
VD4 cO Ccrnaxmsaulimm KOHOEHCATOPOM
C1, ctabunusaTtopa HarnpsaxkeHust HA MUK-
pocxeme DAT 1 y3na orpaHuyeHus ToKa,
coaepxawero tpaHsuctop VT2 1 pesuc-
10pbl RB—R12.

[Nocne nonayn HanpaxeHst CeTHU Cpa-
DaTteiBaer pene K1 u koutaktamu Ki.1
nojikniouaeT akkymynatop kK 3Y. Hepeas pe-
ancTopsel R11 u R12 HaynHaeT npoTekarb
3apsaHbIA TOK. ECiiv OH NpesLICUT 3Have-
Hue 0,1C (0,4 A gna ykazanHon AB), Ha-
npsXeHMe Ha peauctope R9 rocturHer
0,6 B. OtkpuBilmica tpaHaucrop VT2
wyH1Mpyet pesuctopbl R6 n R7, 4to npu-
BOAWT K YMEHbLUENH WK HANPSHKEHUA HA Bbl-
xofe 3Y 1 orpaHuYyeHruno 3apaaioro Toka
Ha Tpebyemom yposHe. OaHOBpEMEHHO
HanpsxeHme Ha peavnctopax R11 u R12
oTKkpoiBaet TpanauctTop VT |. Bknovyaerca
ceeTonmon HLZ, cBuaeTenbCTBYIOLINIA
0 TOoM, 410 AB 3apsaxaertcs. o mepe 3a-
psaKy Hanpsxehue Ha BaTapee yBesinin-
BAETCH W Npu CHWXEHWM 3apsaHOro ToKa
menee 0,02C (80 mA) TpaHauctop VT1 3a-
kpbiBaeicsi. Ceeroanon HLZ racHert, 4ro
CBUAERTENLCTBYET OO OKOHYAHUW 3APSOKM.
HaiipshxeHne Ha Kaxaom akkymynarope
NOMHOCTHLIO 3apskeHHOW Barapen npwu-
OnmnaurenbHo paBHo 2,25 B, 1 B TakOM CO-
cTosnnm AE moxet BumiThb nogknoyeHa
K YCTPONCTBY HEOrPAHUYEHHO JI0MTO.

CreuyeHve csetoamnora HL1 ceuge-
TENLCTBYET O nogknoderun 3Y K ceTu.

- KonpeHcartopbl C2 n C3 yCTpaHaT BO3-
" ' MOXHOCThH CaMOBO30OYXAEHNST MUKPOCXEe-

fetaa

P

Mbt DA, Jwoa VDS 3awmiaeT MUKpocxe-
My OT OBPaTHOIrO TOKa, KOTa YCTPOMCTBO
OTKMOYAIOT Or ceru. Vicnonb3aoBaHne pene
BbI3BAHO HEOOXOAMMOCTbLIO OTKNIOHEHUs
uenen Harpy3km BO usbexaHue mx Bnvs-
HUS Ha pexum 3apsiakn. Kpome T1oro, no-
ABNAETCR BO3MOXHOCTE UCMNONb30BaHVA
3Y B yCcTpoiCcTBax aBapyuAHOro NUTaHus,
NOCKOJIbKY AB NOCTOSHHO Nof3apsxaeTcs
npy  hanuuun CceTeBOoro Hanpsbkenus,

- a B CNyMae ero 11Iponaganns Harpyska an-
* TOMATU4ECKU NOAKMoYaeTes k batapee.

Ecnn neobxoaimo 3apsxaTts Ab ¢ opy-
MM HanNpsXeHnem unn Apyroi emMkoctu,
cneuyer fnepecunTaTth ConpoTuBneHne pe-
auctopoe RS, R11 n R12. MNokaxem 310 Ha
NPUMEpPE BLILLEYKA3AHHOIO 8KKYMYN[Topa
c Hanpaxenwem 6 B 1 emkoCTbio C =4 Ay,

HanpsikeHne HacblLLEeHWs TPaH3ucTo-

. pOR VT1 uVT2: U—,ﬁ wachT1 = U.’cﬁ nanVTz =~ 016 B.

LY S cavvawy

3apaaHbiit TOk, B amnepax, paseH 0,1
OT EMKOCTW aKKYMY/ISITOPA, BbiP&XEeHHON
B aMnep-4acax:

L, =0,1C=0,14=04A.

O6Llee conpoTuBnelie peavcTopos
R11 1 R12 paccumbiBaloT no popmyne

R = U nuevi2/(0,02C) = 0,6/(0,02-4) =
=7,50m.



3apaaHoe yCTpoOMuCTBO
ONA repMeTUYHbIX KUCJIOTHO-
CBUHLLOBbIX aKKYMYNATOPOB

B. NeEQSLU, r. Ogecca, YkpavHa

Muorne m3 Hac [JIN OCBELeHus B CAY4ae OTKJIIOYEeHUS 31eKTPo-
IHEPryum UCronbL3yIoT UMNOPTHbIE (hORaPU U CBETUNbHUKN. UCTOYHUNK
NMUTARNS B HUX — FepPMeTUYHbIe KHCJIOTHO-CBHUHUOBbIE aKKyMynsaTop-
Hele baTapey HebGoNbLLWIOH eMKOCTYU, AN 3aPA8KM KOTOPLIX NPHMEHS -
fOT BCTPOEHHbIE NPUMUTHUBHbIE 3apRaHbIE YCTPOoCTBa, He obecneyy-
Baowiue HOpPpMasibHOro pexunma. B pesynsrare cpok cnyx6sel bara-
peyn 3HaYHTEeNIbHO yMmeHbliaercs. [1o3romy Heob6xogumMo NPUMEHaTL
6onee coBeplieHHbie 3apsafHbIe YCTPOWCTBA, MUCKAIOYaouwne BO3-

MOXXHYIO nNepe3apsaky barapen.

flopaBnsiouiee 6ONLLUNHCTBO NPOMbBILINEHHbIX 3apsaaMbIX YCT-
POUCTB OPUEHTUPOBAHO HA 3IKCNAyarayuio COBMECTHO C aBTOMO-
OUNBLHBIMMN AKKYMYISTOPHBIMY OaTapesmu, NO3TOMY UX NPUMEHEeHHne
ana 3apsgkn 6arapedi manon eMKoCcTu Heyenecoobpasno. fMpume-
HeHMne Cneunanmn3npoBaHHbIX UMMOPTHLIX MUKPOCXeM 3KOHOMUYeC-
KU HeBbIrogHO, MOCKOMbLKY CTOMMOCTb TakOW MUKPOCXEMb! ropoi
B HECKOMBbKO PAa3 NnpessbitaeT CTOMMOCTb CaMOro akKymMynaropa.

ABTOp npennaraer cBO#W BapwuaHT 3apsaHOro ycTpouicTBea

A1 NOAO0OHbIX aKKYMYASTOPHBIX 6aTtapeii.

MOLLIHOCTbL, BbyIEnsgemMaa Ha sTux pe-
31CTOpPAx,

P=Rl,°=7.5016=12BT

Ans ymelisuierimsa ctenesn Harpesa B 3Y
npuMeHeHbl gea peanctopa no 15 Om mouy-
HOCTBIO 2 BT, BKITIOYEHHBIX NapannenbHo.

Buluucnnm conpotuBneHue pe3ncropa
R9:

Rg = U:-'!i na:;VT2'RIO/(|:-mn'R - U'ﬂ‘ u;mVIZ) =
=0,6-200/(0,4-7,5-0,6) = 50 Om.

B mobom cnyvyae ee Heobxoaw-

+ GB1 KHarpyske (+)

TOpa, MUKPOCXEMbBI WU CBETONMOA0B,
CMOHTUPOBallbl HA MNEYaTHOW nnaTe u3
OAHOCTOPOHHE (QONbrMPORANNOIO CTEK-
notekcronuta TonwmMHoW 1,5 mm, pas-
Mepamit 55x60 mm. Ee yeprex nokasax
Ha pMcC. 2.

MpaBuALHO paccyuTaHHoe U cobpaH-
Ho€e ycTponcTBO Tpebyel MMHUMANbHOr O
Hanaxwveaxus. lNpu otknwoyeHHon Ab no-
O30T nuTanme 1, nonbupas pe3ncTop
R6, ycTtanaenusaloT Ha Bhixoae 3Y Ha-
npsxenue 6,75 B. HYTobnl npoeepuTb pa-
601y yana orpaHudenns Toka, sMecto Ab
KPaTKOBPEMEHHO NOJKNIYaT pe3nc-
TOp MOWHOCTLIO 2 BT conpoTneieHnem
okono 10 OM 1 u3MepsT npoTtexkai-
wnii Yeped nero Tok. OH He [loNXKeH Npe-
sbiath 0,4...0,45 A. Ha 3atoM Hanaxu-
BaHve yCTPOWCTBA MOXHO cuuTatk 3a-
KOHYEHHBIM.

MNnaty BMecTe ¢ TpaHCGOPMATOpOmMm
MOXHO CMOHIWpOBaTbk BHYTPW Kopnyca

yCcrpoicTea, nurtaemoro ot Ab. Ecnv mec-

Ta BHYTPW HEOOCTATOYHO, Ha KOpryce yc-
raHaBnMUBAKT NOAXOAAWMA  PAa3bEM
U MOAKNOYAIDT €ro HEenocpeiCcTBEHHO
K AB. 3Y B 3TOM Ccaydyae cobupaioT B OT-
NenLHOM  nnacTtMacCoBOM  KOpPNycCe.

DA1 HL1 HL2
231 +- +-
bidad A

MO pasMmecTUTb Ha TEMNNOOTBO- A
e, ninowanb KOTOpPoro 3asucuT
OT 3apsiaHOro ToKa, Hanpsaxe-
Hua Ha kongencatope C1 w AB.
B aBTOpCKOM BAPUEHTE UCNONb-
308all TEMNOOTEBOJ, pasMepamMu
60x80 mm. TpaHcdopmartop T1
nomkeH obecneymearb Ha BTO-
pUYHOI OOMOTKE NEepemMeHHoe

Boibnpaem peamctop ¢ bBawxahwum  HanpsxeHwe 14...17 B npw Toke Q T
K paccunTaHHOMYy conpoTtusnedwemM 51 OM.  Harpyaku okono 0,5 A. Boamox- %

B ycTpoicTBE NPUMEHEHH NMMNOPTHLIE  HO NPUMEHeHue TpaHcdhopma- x
OKCUZHLIE KOHJAEeHcaTopkl. Pene —  Topa ¢ 60AbLINM BLIXOOHLIM HA- &
JZC-20F c nanpsxenmnem cpabatoiBaHus  npsHXeHnem, 0gHako 310 npuse- A — A C3 <
12 B. MOXHO NPUMEHNTbL W [IPYIOE pene, JUET K N3NUILIHEMY HarpeBaHWio =11 o S .
NMELLEECH B Hanuuyun, OfHAKO B 3TOM  MUKPOCXEMBI. 4TO noTpebyer
chyyae npuaercs NoOAKOPPEeKTUpoOBaTh Ne-  yBenU4eHMs pa3MepoB Tefuio- -GB1
yaTHyo nnaty. Auogs 1N4007 (VD1—  orsoaga. CeBeToanoansl 3eNeHoro 4 N —
VDS) 3amenrmMbl mobbiMK, Boigepxkmsaw-  (HL1) n kpacHoro (HL2) ueseTtos S J— L 0 O
LMK TOK, MUHUMYM BABOE GONbLLWIA 33-  CBEYEHWST MOXHO 3aMenuTs nio- ¥ | |VDP1 VD4 R12
DALHOMO. YKA3aHHKIE HA CXEME TPaH3NC-  BbiMU UMEIOLMMNCS, KOTOPbIE * '
rOp AOMYCTUMO 3aMEHUTb Ha MIoBLIe u3  06ecneynBaloT  [OCTATOUHYIO kT1 ¥ 55
cepuin KT503 (VT 1) u KT3102 (VT2). BmMe-  onsa nHankaummn spkocTb. -
cT0 Mukpocxembl KP142EH 12A mMoXHO nc- Bce pervanu, 3a uckniode- Puc. 2
NONL30BATE MMNOPTHEIA adanor LM317T.  Huem ceTeBoro TpaHcdopma-

KP142EH12A DA1 KP142EH12A K VDS 1N4007 K1 1 Ha ero nepepHei
3 naHesim MOHTUPYIOT
- ST AN CBETOANOALI W Bbi-
KIo4a1eib NUTAHUS
R5 270 . {Ha cxeme ne noka-
1“”“3 R1 7 b C3 T 3aH). [ns ynydwe-
2 150 C20.01 mk | 220 Mk x HUs OXNaxJ1eHus
X1 T1 VD1—VD4 ‘ « 25 B TEernnoCTBOL XEna-
< 1N40O7 ] "_'”'— TCNBIO Pas3MEeCTUTh
R6"200 R7 1.1« L CHapyXK Kopnyca
@ K1 — TS GB1 —= ycTpoiictea. Co-
N I I @ R8150 6B : egvHUTENbLHb
) 4AYy — npoBOOA, MOyWME
s K akkymynsaTopy,
yi c1T == NOMKHbl OblTb MWU-
N 1000 Mk x 1 ROO | HUMANBHOW ONMUHB
258 R11 15 W CeYEHWEM HE Me-

{1} Hee | Mm%,
HL1 AN307HM {1} 1} PegakTop — B, YypHos,
Puc. 1 HL2 AN3076 R12 15 + KHarpyake _ rparpm{;- B. Yynop

39
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oceeweHvuem

A. KALUKAPOB, r. Cankt-ITetepbypr

Yrobbi aBTOMaTUYECK BKJTIOHYATh CBET B MOMELEHNN NPy BXOA€
TyAa YesioBeka, HeobxoRgumMo kakmmM-ro obpazomM “noxyscrsosars”
ero npucyrcrsune. OguH U3 BO3MOXHbIX NMPU3HAaKOB — eCTeCTBeHHoe
uanysexvie senoseka 8 UK guanazoHe anexTpomMarHuUTHOro CreKTpa.
Tak kaK yenoBeK, Haxo4siCb B MOMELYEHNM, MOY4TH HUKOr4a HEe OCcTa-
eTCsl HeMNMOABMXHBIM, MHTEHCUBHOCTL UK 06nyyeHuns garunka nenpe-
PbiBHO MEHSIETCSH, HTO U NMOSOXEHO B OCHOBY NpPUHUMNA [eiACTBUA
npegnaraemMoro agsromara. M3rorossernHsii asTopom npubop 6onee
roga 6e30TKa3Ho paboraer Ha KyXHe B KpYraoCyTOYHOM peXume.

! 7CTPOWCTBA, pearupyiouie Ha ecrtecT-
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BeHHOe UK nanyyeHue Yenoseka, 4ac-
TO MPYMEHSAIOT B CUCTEMAX OXPaHbl Mome-
wennii. BHewHe oHw BbirN\ANAT, Kak He-
6onelme Kopobku C BuINYKILIM MATOBLIM
CTEKNOM, 0DpaleHHEIM B CTOPOHY BO3-
MOXHOINO  NOSBNEHWS  HapywwuTens,
Mpu 6nuxanwem paccMOTPEHWK BUAHO,
4TO "MaTOBOE CTEKI0" HEOLHOPOAHO pas-
[ENEHO HA CermMeHTbl C PA3HbLIM YrIOM Ha-
KNCHAa N KPWBM3HON NOBEPXHOCTW. ITO —
nuH3a @peHens, nNpoToOTUN KOTOPOM

Mpuemnukamu UK wnanyyeHusn B 110-
No0OHEIX Npubopax O0OLIMHO cnyxaTt nu-
po3aneKTpudecKne AaTinkn — CpasHU-
TENbHO [lELEeBLIE M AOCTATOYHO YyBCT-
BUIENbHbIE W3AENUA, pearupyrmoumne
MUl HA N3MEHEHWEe WNHTEHCWBHOCTW
obnyyvenna. BHewHe Takoi gartauk no-
X0X Ha OObI4HLIN TPAH3UCTOP, B KOPMNy-
Ce KOTOPOro NMpenyCMOTPEeHO npo3pau-
Hoe ana UK nyyeir okHo. OBbi4yHO OH CO-
NEPXUT HECKONBLKO YYBCTBUTENDBHLIX NK-
PO3NEKTPUYECKUX ANEMEHTOB, NOOKNIKD-
YEHHbIX MEeXJYy 3aTBOPOM BCTPOEHHOTO
NoAEesoro TPaH3NCTopPa U BHELWHWM Bbl-
BOOOM. Elle aBa BbIBOOA — UCTOK U CTOK
TpansucTopa. PacnonoxeHmne W HasHa-
yeHune BeIBOAOB fAarturka RE46, npume-
HEHHOrO B ONKWCLIBAEMOM HUXE aBTOMAE-
Te, nokazaHo Ha puc. 1 (Bu co cTtopo-
Hbl BLIBOJIOB).

Ha pmc. 2 nokasaHa cxema asTomMara
yrpaBneHusa ocCBeweHneM. Amnantyna

B ucxXogHOM COCTOAHWK (NpU HU3KOM
YpOBHe HarnpsixeHna Ha Beixone OY DA1.3)
Hanpsxel e Ha Beixoae OY DA1.4 nuskoe,
koHaeHcartop C8 paspsixeH, TPaH3ncTop
VT1 3akpbiT, 0OMmoTKa pene K1 obecroqe-
Ha, OCBeleHre BbikmoueHo. fpu nossne-
Hu Ha Beixoae OY DA1.3 umnynbca BbiCO-
KOro YPOBH$I TAKOW XE€ YPOBEHb YCTaHO-
BUTCSH 1 Ha Bbixope OY DA1.4, yTto npuse-
AET K OTKpbIBaHWiO TpaHawuctopa VTl
u cpabaTeiBaHio pene K1, BKIQYaroLwero
oCBeLleHue.

Mo okoH4annm nMmnynoca aquog VD1 3a-
KpoeTca, HO 6naroaaps koHaeHcaropy C8
coctosHue OY DA1.4 He uamenutcsa. Oc-
BELLEeHWEe OCTAHETCH BKOYEHHLIM, MOKa
WOET 3apsjiKka 3TOro KOHAeHcaTopa Yepes
peanctopbl R18 u R19. MNonoxurenbHoie
MMNyNbCbl Ha Bbixoge Y DA1.3, nosena-
OLWECHs 00 OKOHYaHWs 32pakn KOHOEeH-
cartopa C8, paapsxaloT nocnenHuia, 8 pe-
3yNbTATE Yero OTCYET BbIAEPXKW HA4YMHA-
€TCH 3aHOBO.

Ecnn B TeueHwe 3a[laHHOrO BPEMEHU
MMMNYNBCOB HE BLIN0 U HANPAKEHWE Ha He-
nHEepTupyowem suixoge OY DA1.4 onyc-
TUNOCH HUXKE NPUNOXEHHOIO K ero MHBep-
TUPYIOLLLEMY BXOfy, oaHoBubparop BO3-
BpaTHICH B MCXOAHOE COCTOAAHWE, BLIKMO-
4YMB ocBeelleHune, a konaeHcarop C8 pas-
pPHAMTCA Yepes3 BbixogHyo uens OY DA1.4
n guop VD2.

Ha QY DA1.1 cobpaHo ¢oTtopene, pea-
rupyiowee Ha odLLy0 OCBELEHHOCTb MNo-
mMelleHns. Ee gatimkom cnyxur ¢ortope-
3uctop R2. Ono Heobxoanmo, 4Tobbl uc-
KYCCTBEHHO OCBELHEHUE BKJIIOYANOCH aB-
TOMaATHUYECKWN TOJIbKO NPU HELLOCTATOYHOM
ecCTeCTBEeHHOM, a HEe BCAKWMIA pas, korga
B KOMHATY {[laxe B OHeBHOE Bpemsa) BXO-
ANT YeNOoREeK.
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Puc. 2

npeanoxeH 8 Hadane XX seka gns obopy-
[IOBAHWA MOPCKMX HABWUFALMOHHbLIX Mas-
koB. OHa HanpaensaeT CBET O[HOro UCTO4-
1IMKA B HECKONBKO Y3KUX Ny4Yeld, OpuenTu-
POBaHHbIX B NPOCTPAHCTBE HEOOXOAUMbIM
obpa3om.

PaboTtaa "Wa npuem”, ananoruyHas
NUH3a NpUIAET 4HyBCTBWUTENbHOW 30HE
npuemMHmnka UK 1any4eHnst MHOrony4yesom
xapakrep. B pesynerarte WHTEHCWBHOCTbL
cpOKYCUPOBAHHOIO Ha NOBEPXHOCTN YyB-
CTBMTEMNbHOIO 3NeMeHTa TernnoBoro Uany-
yelus apuxyllerocs obbekTta (Yenoseka)

., JOCTUraeT MaKCumMyma, KOrna OH Haxo-

ONTCA B OAHOM W3 Nyyeur, U MUuHUMyMa
B MPOMEXYTKE MeX Ay nyd4amm

MoNe3Horo CUrHana Ha Harpy3o4yHoOM pe-
ancrope R4 B uenu ctoka parywka B1 po-
cturaet 50 mB. Ha QY DA1.2 cobpaH no-
NOCOBOM yeunutenb, a Ha DA1.3 — ycunm-
TeNb-0rpaHUYnNTEND, npespawaiLmn
CUMHAM Aatumka B MNPSAMOYIrofbHbIe WM-
NYNbCbl NOCTOSAHHOW aMnnuTyakl. OHOBIM-
Bpartop ¢ nepesanyckomM Ha QY DA1.4 He-
obxoaum, 4TOOLI NooAepXUBAaTL CBET
BKJIIOYCHHbBIM B May3ax Mexily UMnynoca-
MW, B MHTEPBANax BPpEeMEHN, KOr[a 4Yeno-
BEK B KOMHAaTe COXPAHAET HenoaBuXK-
HOCTb, W HEKOTOpOEe Bpems nocse Toro,
KaK ol NOKWHYN floMeLlleHne. nutenb-
HOC1b BHIAEPXKKW PEryINPYyHT NOACTROEY-
HbiM pe3ucTtopom R19.

Mpwy BoNbLIOK OCBELIEHHOCTW CONpo-
THMBNEeHue (poTOPE3NCToPa MaNo U Harnps-
XeHne Ha uHBeprtupyiwem Bxoge OY
DA1.1 npesbiluaeT NOPOroBoe, ycTaHoB-
NEHHOE HA Er0 HEVMHBEPTUPRVYIOLLIEM BXOOE
C NOMOWbIO NOACTPOEYHOIO pe3ucropa
R7. YpoBeHb Hanpsxkenwst Ha Bbixoge QY
Hu3kuit. MocTynas vyepes peawcTop R12Ha
sxon, OY DAT1.3, oHOo yaepxuBaeT asTomMar
B COCTOSIHMUW. COOTBETCTBYIOLEM BbIKIKO-
HEHHOMY OCBeLLeHMI0, He3aBucrmo oT MK
CUFHANOB, NPUHUMAEMBIX MUPO3NEKTPK-
YECKNM gaTymnkom B1.

C ymeHblweHuemMm OCBEeLLEHHOCTU Co-
nporTusneHue GoTOPEe3UCTopa pacTerT, Ha-
npsxeHue Ha sBxoge QY ymeHbliaeTcs,



M KaK TONLKO OHO ONYCTUTCH HWXe NMopo-
ra, cocrogHue QY DA1.1 uameHuTcs, cHn-
Maa ONOKMPOBKY ¢ narymka. Korga nogaH
CUrHan BKIOYEHUS UCKYCCTBEHHOIO OC-
BELWEHWS], BLICOKWI YPOBEHL HANPAXEHMs
Ha HUXHEM NO CXEME BbLIBOAE pe3ncTopa
R8 (oH nogknioydeH K Boixomy QY DA1.4)
NPUBOAUT K 3HA4YUTENLHOMY BO3pacTa-
HUID nopora cpabaruiBanug ¢oTopene,
¢dakTUyeckn BuIKIOYas ero.

ABTOMAT MOXHO NUTaTL OT NIOOro uc-
TOYHUKA MOCTOSIHHOr0  HanpsXeHus
10...16 B. Norpebnsemuiilt Tok HEe NpeBbi-
waeT 10 MA B AeXypHOM pexumMe, a npu
cpabartbiBaHUM YRENNYMBAETCH Ha 3HAYE-
Hue, noTpebnsaemoe pene K1.

Npubop cobpaH HaBeCHLIM MOHTAXOM
H2 CTEKNOTEKCTONMTOBOIM nnare, nome-
WEHHOM B KOPNYC OT OXPaHHOro curHanu-
3aTopa ("patumka aswxeHns”). U3 atoro
XEe curHanusarTopa B3asTbl NUPO3NEKTPU-
deckuin gatiuk RE46 n nuHza PpeHena
CE12, dopmupyowan 24-ny4eBylo 4yBcT-
BUTENLHYIO 30HY, NMPOCTURAIWYIOCH Ha
paccrosHue 1,5... 5 M 0T parumka. Bzanm-
HOE NONOXEeHWe JAaTYUKa U NUH3LI, UMEeB-
Leecs B MUCXOAHOW KOHCTPYKLW, HEODX0-
AUMO CoxpaHuTe. BMmecTo nuH3eLl Gpere-
nst MOXHO YCTAaHOBUTL MAIOCKOE UMW Bbi-
NyKNOe MatoBoe OpraHundeckoe CTekso
nogxoosawerce pasmepa. OaHako nanb-
HOCTb ODHApyXeHUa OBUXYULErocs 4eno-
BEeKa Npu 3TOM YMEHLLUWTCS.

Mpy navike BEIBOAOB NMUPO3NEKTPUYEC-
KOro patumka Heobxooumo n3beraTb ero
neperpesa 1 cobniogats Mepsl npego-
CTOPOXIOCTN, UCKIIIOYAIOLLVE NOBPEXOE-
Hue npwbopa 3apsgaMu CTaTUHecKoro
anekTpuyecTsa. Hepeako NoBPEX/1eHHbLIN
AATUMK 3HAYUTENILHO TEepsieT JyBCTBU-
TeNbHOCTb, HE Y1 paynBas pabtoTocnocos-
HOCTb NOANOCTELIO.

Pene K1 — artomobunsHoe 3747.06,
€ro MOXHO 3aMEHUTbL [PYIM C HANpsaxXe-
Hwem cpabaTtbiaHus 8...11 B 1 KOHTaKTa-
MW, CNOCOOHLIMI KOMMYTUPOBATE TOK HE
meHee 2 A npym Hanpsxesnn 220 B, Ha-
npumep, BV2091-112DM (dupmil Pasi).

Mpubop ycTaHaBnMBalOT TakuM odpa-
30M. 4TODOBLI BXOAAWMI B MOMELLEHUNE
W OBUXYLLWACH B HEM YESIOBEK 1epecekan
MaKCUMMAaJIBHOE YMCNO Ay4YeW YyBCTBU-
TENLHOM 3011k, OBLINHO O MMAJIBHOE NOo-
NOXeHne yaaeTcs HavTu 3KCNEepPUMEH-
TAnbHO 38 HECKONbKO NONbITOK. Perynu-
pOBKA ABRTOMAaTa CBOAWTCH K YCTAHOBKE
pesuctopomM R19 xenaemon 3aaepxku
BbIK/IIOMEHNA CBETa, a peanctopom R7 —
nopora cpabateiBaHug poTopene.

Bcem noaobHLIM yCcTpoicTBaM HPUCY-
LM NOXHbIE cpabaThiBAHUS, BEPOATHOCTL
KOTOPBIX MOXHO YMEHLUIUTb, HO HENb3s
WCKIIOHUTE NONHOCTBIO. Hepeako npuHn-
HOM cpabartbiBaHuii ObLIBAIOT HACEKOMBIE,
nonzapowme noe noOBEPXHOCTU JINH3LL,
N1 naykn, nnetyuwue naytuHy B HENo-
cpefcTeeHHON BnM3oCcTN OT Hee. [103To-
My MECTO YCTaHOBKW Npubopa Hy>XHO COo-
[epxarts B YNCTOTE ¥ NepUoanYecKM on-
PBICKMBATL MHCEKTULIMAAMA,

HexenarenbHo, 4TOOB! B YyBCTBUTE N b-
HOIN 30HE HaX0OWJINCb MOLLHBIE NCTOYHW-
ku UK nanydenuwn, nHanpumep, Harpesa-

TenbHole U Apyrve ObiToBule npubopsl, |-

BoiAENAWWE Npy paboTe MHOro Tenna.
HeobxoaMMO 3aLMLLATL YYBCTBUTENLHYIO
NOBEPXHOCTL AaTHMKE OT NPAMbIX CONHEY-
HBIX Ny4ein.

Pepnaxrop — A. Honrmi, rpacginka — A. Jom s

TIpoeKkTUupoBaHUE 3JIEKTPOHHbIX

porpamma Ballast Designer oceobox-
naet paszpadordvnka 3lMPA (vacTo
UMeHyeMbIX "3NEeKTPOHHLIMK Dannacrta-
MU'} 48 OCBETUTENBHBIX NIOMUHECLCHT-
HbIX NaMN OT pyTuiiHOW paboTbi N0 BLIDOPY
3NEMEHTOB, [JMTENLHOIrO 1 TRYAOEMKOro
pacyeta HOMWHAN0B KOMMOHEHTOB CXEeMbl
M MOTOYHBIX M3Oenuli, paBas BO3MOX-
HOCTE BOCNONHWUTL HEAOCTATOK ONbITa B
npouecce paboTwl, HTO 0COBEHHO LEHHO
ans nobutensckux paspaboTtok. MNonyyeH-
HblA BCEro 3a HeCKONMLKO MUHYT KOMNNEKT
ODOKYMEHTOB A0CTaTOMEH /18 UAroToBNE-
HUR paccynTaHHoro unsaenud. Nporpamma
noctynda  GecnnatHo  no  agpecy
<http://www.irf.com/product-info/
lighting/bda.zip> (8,3 M6).
Apxune bda.zip HeoOxoAVMMO pacriako-
BaThk B OTAESIbHYIO MANKY HA XeCTKOM AnC-
K& KOMMLIOTepa, NOCNE YEro HaAUTU B HEN 1

W Polast buaungr .« a4 ..

NyCKO-peryJampyroLwimx annapartos
| ang NIOMUHEeCLLeHTHbIX namMn
0. AABUAEHKO, r. Jlyranck, Ykpaura

Pa3paborka BbICOKOYACTOTHbIX 3NEKTPOHHBbIX NYCKO-Perynnpyrowmnx
annaparos (3f1PA) Ans MOMMHECLEHTHbIX A1AMIT — CAOXHANA NHXeHep-
Hasi 3aRa4a CO MHOMrMMN HEM3BECTHLIMM, TPEeOyIowas cComgHbIX 3Ha-
HMIA M Hemanbix 3aTpart BpeMeHu. Y1obs! ynpocTuTs ee pewuerHne, Kom-
nanns International Rectlifier paamecrusna Ha csoem UHTrepHeT-cainre
nporpammy Ballast Designer — cucremMy aBToMaru3mpoBaHHOro rnpo-
exruposanuna SIMPA Ha cneynannImnpoBaHHbIX MUKPOCXemMax cobcr-
BEHHOM pPa3paboTky, REnaroLlyi0 rpamMoTHOE POEKTHUPOBaHNE ITHX
npubopPoB [OCTYITHLIM [AXE HAYUHAIOLEeMY PagnomodonTemo.

AHanormu4yHas CTaTesl TOrO Xe aBsrTopa yxe bbuia onybnmnkoBaHa B
OR[HOM U3 PannoOMoObUTENILCKUX XYPHANoOB, TeM HEe MeHee B NHTepe-
cax ynrarene penakyvs pewnna Haneyararb ee nepepaboraHHbin
sBapunaur. flpusognmsele ceenenns orHocarca Kk Ballast Designer sep-
cunm 3.0.40, pacnpocrpaHasLueiics B nepnos NnogroToOBKYU CTaTbH.

Mpuy ycneluHom 3anycke Ha akpaH Oyaer
BbiBEEHO OKHO, NOKa3aHHOE Ha pmc. 1.

[MpepnaratoTca Ase npouenypbl Npo-
eKTUPOBaHNS — CTaHOaPTHAS W pacium-
peHHan. o ymonuannio ByaeTr ncnosib3o-
BaHa CTaHAapTHas, NPenocTaBnAiowas
NONb30BaTENI0 BO3MOXHOCTL "Habparb”
NOAXOARLLMN BAPUAHT U3 TPEX CXeM BXO-
HOro yana, N8t TUMNOB MMKPOCXEM KOH-
TPONAEPA U HECKONBKUX OECATKOR TUNOB
namn, coeauiieHHbix ¢ 3MPA no cemn
pasnuyHbiM cxemam. B npouecce asTo-
MaTUYECKOro npoekrunposaHus Oyaer
CUHTe3nporaHa cxema IMNPA, obecneuun-
Baloulan ONTUMAaNbHbLIE 3HAYEHWS @MIMNN-
TYAb! U 4ACTOThl HANPSXEHWA, NPUKNaaLI-
B2EMOI0 K NaMIe B pexmnmMax nogorpeea,
NOLAXWIa 1 TOPEHUH, MaKCUMAbHbINA CPOK
CNyXBel Namiibl, KAYeCTBO OCBELEHUA U
KN4 ycrpoicTea.
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Puc. 1

3anycTutb nporpammy Ballast Designer
unu ycrtaHoBWMK Setup. B oBenx cnyuasx
KOMIMBLIITED HAYHET NpoLeaypy YCTaHOBKN,
Nno 3aBeplieHun KOTOpon Ha “Pabouvem
crose” noseutcs  apnblik  “Ballast
Designer”. Ona 3anycka OHOUMEHHON
nporpamMmbl B paboyem pexunmMe gocraToy-
HO LENKHYTb "MbilUbIO" N0 Apabiky. Heob-
xooumo, 4Tobbl B ycTaHoBkax Windows
("Moin komnbloTep” — "Mawnernb ynpasne-
HUA" — "H3bK 1 cTanaapTel” — "Hucna") B
KayecTBe LEeCATMYHOro pasgenvrens
Obina yxazaHa To4Ka, a He NPUEbLIYHAaN
PYCCKOA3bIYHOMY NOfIL30BATENIO 3ans-
Tasa. B NpoTMRHOM Cryyae BCe 3aKOHYNTCA
NnoOABNEHMEM Ha 3kpaHe coobuieHus 0O

owmbke 1 nporpaMmMa npekpaTur pabory.

PacwunpernHas npouenypa npoekTupo-
BaHWA OaeT NoskL30BaTentd BO3IMOXHOCTh
aKTMBHO BfIMATLH Ha NPUHUMEEMbIE NpPOo-
rpamMmMoi peiueHuna, namMeHsa No CBOEMY
ycMmoTpeHuto Bonee 20 napameTpos,
BKNIOY@S HaCTOTY, HanpsbKeHNe N TOK Nam-
NMbl B Pas’iMYHBIX PEXUMAEX U HOMUHAIb
OCHOBHbIX KOMNOHEHTOB. lMNpeaycMmoTpeHa
BO3MOXHOCTb KOHCTPYKTMBHOIQ pacuera
apocceneil No 3aflaHHbIM 3NEKTPUHECKNM
napameTpam.

YToOLI BbINO/IHUTL CTAHOAP NHYH NPOo-
Lenypy, AOCTarouHo rnooYepeaHo HaxaTb
NATb 3KPAHHbLIX KHOMOK, PaCnONOXeH!IbiX
nog Haonvcamu "Step 1"— "Step 5" ("LWar
1" — "Lar 57}, Bbibupasn Ha kaxaoM Liare
OAVH U3 Npejiaraembix BapuaHTos.
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PAANONIOBUTENO-KOHCTPYKTOPY

E-mail: misc@radio.ru
Ten. 207-88-18
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War 1 — 8bIGOP CXemMbl BLINPSIMUTENS
CEeTeBOro HanpsixeHust, Ha akpaHe 0TKpbi-
BaeTcs okHo "Select Line Input”. Nepeme-
LAas OBUXXOK B HYDKHEN HaCTW OKHA, BbIGK-
palT O/l M3 BAapUaHTOB BbINPAMUTENb-
HOro yana (pwc. 2,a—e). Ero cxema no-
SIBUTCH B OKHE, PSAOM C Heih — CNUCOK 13
HECKOJ/IbKUX BAPUAHTOB AONYCTUMbIX NPE-
NEeJIOB UBMEHEHWSH CETEROMD HANPAXEHNA.
B cnucke Heo®xoMMO BblaenuTh CTPOKY C
CamMbIM NOAXOAAWLNM BAPUAHTOM,

Ona 3ageplueHns niara octaHeTcs Ha-
watb KHONKY "Select”. BoibpaHHble npene-
nel OyayT oTtobpaxeHsl B okowke “lInput™
Haa Hagnuceio "Step 17, Ux MOXHO usmMe-
HUTb Ha MOB0N CTaann NPOEKTNPOBAHUA,
HaXaB KHONKY CO CTPenkow psaom ¢ yrno-
MSTHYTBIM OKOLWKOM 1 BbiOpaB 13 BbINage-
lUero Cnucka HOBbIA BapuaHT. AHanoruy-
HblE BO3MOXHOCTW (BhINAZAIOLUME CIUCKN
BapuMaHTOB B oOKowkax "Lamp”, "Control
IC", "Configuration”) nporpamma npegno-
CTaBNgeT U 19 U3MeHelIva napaMeTpos,
3a0aBaEMbIX HA APYrux wiarax ctangapr-
HOW Npoueaypsl NPOeKTUPOBaHUS,

Cxembl MOCTOBOMQ BhINPAMUTENS (PUC.
2,0) v BuINpaMUTENS C yABOEHUEM Hanps-
xeHna (puc. 2,B) H6e3 BCAKOro COMHEHs
XOPOLUO 311aKOMbI YuTatensm. O cxeme Ha
pUC. 2, a C aKTUBHBIM KOPPEKTOPOM KO-
mumeHTa molnHocTu (aHrn. Power Factor
Corrector, PFC) Heobxooumo pacckasaTtb
nogpobuee.

Monyuuslwne ceronHga Goneluoe pac-
NPOCTpaHEHUE NUMNYNLCHBIE UCTOUMHUKUK
INCKTPONUTAHUA, K KOTOPbIM MOXHO OTHE-
ctu n 3MNPA, — He CnNULLIKOM YyOa4Hasa Ha-
rpy3ka 8 snekrpoceT. [leno B TOM, 4To
OHU NOTPEBNSOT HE CUHYCOMAAnbHbINA, a
UMNYNILCHBIA TOK C NUKOBLIM 3HauYeHneM,
MHOMOKpaTHO rperocxopgawmnm sdpdek-
TUBHOE. BbICOKOYACTOTHbLIE COCTaBNAIO-
wue cnekTpa UMNYNLCOR TOKA CO30atoT
MOUILIE NOMEXN pPagno- U TeNneBU3noH-
HOMY MPUEMY i MOTYT NMPUBECTU OAXE K
cOoaM KOMNLIOTEPOB, MOAKNOYEHHBIX K
TOW Xe ceTun.

HenaBHO nNpuHATHIE pexkomMeHgauvum
MexayHapogHore 3nekTpoTexHU4ecKoro
Komutera M3K 1000-3-2 ycTtaHasnusaloT
OYeHb ManeHekne npegenbHble YPOBHU
rapMotuk (BnnoTe 0o 39-1) B cnekTpe no-
TPebnaemMoro oT ceTn Toka Npy Koadgpgpu-
yuelTe mMouilHocTy, 6rmskom k 1. Tpebo-
BaHWA CTAHOZPTOR, OEUCTBYIOLLX B CTPa-
Hax CHI, B 3TOM OTHOWEHWUX NOKA 3HAYN -
TENBHO MAMYe, HO UX YXECTOYEHUS MOXHO
oXnaaThb B BivKaniuem dyayuwem.

AKTMBIILIA KOppekTop Ko3agpuumeHTa
MOLLHOCTU pewlaeT npobnemy, aenas no-
Tpebnaemelit TOK HM3KUM NO GOPME K CU-
HycoupoanbHOMYy. KOppPeKTop 1npeacraBns-
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eT cobol WMNYNBLCHBLIN MNOBbLILIAIOULN
npeobpasorarenb-cTabunu3artop Hanpa-
xeHua. bnaropaps ero pabote MOLWHLIN
UMNYNbC 3apAAHOrc TOKAa KOHOeHCcAaTopa

o oCc Mrgekc namnbl
I3 2 TvNa (NPou3BOAUTENS)
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C1 (puc. 2,a) pazppobner Ha MHOXECTBO
KOPOTKUX WMMNYNLCOR, pacrpeaeneHHbiX
no nepuoay Takum odpaaoM, 4TO Ux cpen-
Hee 3HaYeHne N3MEHAETCS NOYTU NO CUHY-
companoHomy 3akony. O6pasyiowmecs
BbICOKOYACTOTHbIE COCTaBNSIOWME TOKa
CrNaxuBaeT He NOKA3aHHbIM HA ynpoOWeH-
Hol cxeme punbTp. MNpy NuTanuy oT ceT
220 B 06bluHOE BBLIXOAHOE HANpPAXeHWe
koppektopa — 400 B. OHo ctabunuaupo-
BaHO, NO3TOMY APKOCTb CBEYEHMS1 Namnbl
NPAaKTUHECKU He 33BUCUT OT U3IMEHEHWA
HANPSHXERWA CETW B WUMPOKKMX Npenenax.

Mporpamma Ballast Designer 06bi4HO
CTPOWT Y3eN ynpaBneHus KOPpPekTopoMm Ha
6aze Mukpocxemnl L6561 — cneunanman-
poeaHHOro koutponnepa PFC. Konrpon-
nepbl 3AMPA IR2166, IR2167 cHabxeHol
BCTPOEHHLIMW Y3NaMy ynpaBneHns Kop-
PEKTOpPOM, NO yTERepXAeHWIo pupmMel, Npe-
BOCXOLALLMMM NO NapaMeTpam cneymarsv-
3UPOBAHHbBIE MUKPOCXEMbI.

War 2 — geIbOp TMNA M MOWHOCTU
namMnel. Ha skpaHe OTKPLIBAETCA OKHO
"Select Lamp". B HeM, nepepsuran nonsy-
HOK, BLIDMPAIOT NaMny OAHOI 13 NokKasaH-
HbiX Ha2 puc. 3 rpynn. B kaxaolt n3 Hux
UMEIOTCA Namnbl PA3NNHHONW MOLWHOCTM.
MpuHsaTbIE B NpOrpaMme HasBaHus rpynn

S PLL
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. : T12 Puc. 3
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yCnoBHbl. COOTBETCTBME MEX[Y HUMWN W
DyKBEHHbIMI MHAEKCaAMUW B 0D03HaueHmnsax
Hanbonee pacnpoCTPaHEHHbIX Namn HEKO-
TOPbIX NPOU3BOOVTENEH MOXHO onpene-
Tb No TadGauue (namnbl rpynnbl Spiral
NEPEYUNCAEHHBIC B HEN HUPMbl HE BbINYC-
KaoT).

K rpynnam T5, T8, T12 0THOCAT OObIM-
HblE JIMHENHbIE NKMUWHECLIEHTHBIE NaMribl
(namnbl AIICBHOrO CReTa) C AWamMCTpOM
KONOBI COOTBETCTREHHO 16, 26 1 38 MM, B
TOM YUCNe C NoRbILeHHon adh¢rekTuBHOC-
ThIO WU C YAYYLEHHbLIM CNEKIPAfbHbIM CO-
CTaBOM CBETA.

MpeanycmoTpeHa BO3MOXHOCTb pac-
ILIMPEHNA NEpeYHs namn NoNL30B3aTCAEeM.
Ona atoro pocrarouHo B okHe "Select
Lamp” suibpath rpynny "User Lamp™ v na-
xartb kHonky "Edit List”. ByieT oTKpbITO OK-
HO PEAAKTUPOBAHUA MNMEPEYHsT NamMn 1 ux
napameTpoR.

War 3 — RbLIDOP MUKPOCXEMBI KOH-
Tponnepa JMPA. Ha akpaHe OTkpbiBaeTCs
0kHO "Select Target IC". Nepemerias agn-
XOK, BhIOMPAIOT OAHY M3 NpPeiaraemoix
MuKpocxem. Ecnu B kOMMBIOTEPE YyCTa-
HoBrneHa nporpamma Adobe Acrobat
Reader, Haxas Ha kHonky "Datasheet™ B
BEPXHEW HAaCTW MMasBHOrC OkHa (CM. puc.
1}, MOXHO NOCMOTPETL ONUCaHWE K cnpa-
BOMHbBIE AQHHbIE BbIBPAaHHOW MUKPOCXEMbI
Ha aHrNMnUCcKoM RA3bike. B Bepcumn npo-
rpamMmbl, 0eWCTBOBABLLEN BO BPEMS NOL-
roTOBKW CTareW, Npep/iaranncb CReayio-
LiME MWUKPOCXEMDI:

IRZ21571 — ong cambix NPOCThLIx IAMTPA,
CPaBHWTENbHO MPOCTO afanTUPYEMbIX K
NIOMWHECLIEHTHLIM  flaMnam  pPasnuyHbIX
Tunos. Pycckuin nepesoa datasheet-a Ha
31y MUKPOCXEMY HaxXOOMTCRs MO afipecy
<ftp://ftp.radio.ru/pub/2004/07/
ballast/IR2157 1ru.pdf>.

IR2 157 — obecneyrMBacT ONTUMAnNbHBIE
PEXUMBI 3allYCKA 11IpenBapuTenbHOro 10-
JorpeBa KaTtoAos, 3axuraivs v padoTbl
NAaMnbl ¥ @BTOMATUMECKYIO CMEHY pexu-
MOB. CHabxeHa y3namm KOHTPONSA COCTORA-
HUS U 3aWKThl HUTE Hakana naMmnbl, 3a-
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LLIM Tl OT MOHUXEHHOTO HANPAXEHWUs NuTa-
HWS, OT BLIXOAA U3 CTPOSI NPY CMEHE NaM- X1 EU1 24 L1 L2 470 mkTH
Nbl, OT TEMNOBO NEperpyaku, OT 3NeKTPo- L =y . 2% 10mmMH A VD2
CTATUYECKUX PAa3PSIOB U HEKOTOPbLIMU h it ca (1A, 1000 B}
apyi uMmun cpencrteammn, obecneumeaiowm- N — - YTV e U RUT L oo ~
MW HaaeXHYIo paboty SMPA u ee aBToma- C5 2200 » 250 B~ l 4708 T e n )
TMYECKUIA Nepesanyck nocne Beixofa v3 oo /| [l B | I
aBapUHOW CUTYaLMn. N I . | ci2

IR2156 — "mnapiuas cecrpa” IR2157, 10 Mk x 350 B
OTAMHAETCH OT HEC OTCYTCTBMEM HEKOTO- - IL
PbiX 33WNTHBLIX BYHKLUNIA. R1 56 k R7 1M .

IR21592 — cosnapaeT no GyHKUMO- — V11
HaNbHBbIM BO3MOXHOCTSM ¢ IR2157, nonon- o (131 DA IR21592  |/|R8 270 IRF720
HATENLHO NO3BONAS PErynupoBaThL fAp- 1 MK | R10 20 f c1a 5
KOCTh CBEYEHWS Namribl W3MEHEHWEeM OT J-—l Tvoe| eB | Ho 18 ~! OAMKX 43wl
0.5 npo 5 B ynpagnawouiero HvanpnxenHm, C2 0,01 MK R11\ \1 M I x400B  (1A)
noAaBaemMoro Ha creLuvanbHbif Bxoa. Mpe- SN , o

D H AP »-—‘ 2vco ys {12 - .__.__”_KWY\

OEenbl N3MeHeHusa ApKOCTM (B UHTepsane _L 1
1...100 %) 3anaioT peancropammn, NoOAxMo- C30,27 mi ——C90,1 mk ci3
YaembIMK K BbIBOOAM MUKpPOCXembl. Pea- o_“_—icpH vg {14 VD1 ——1500 x
NN30BaH METOL, YNPAaBAEHNS MOLLHOCTHIO, s R9 x (TA'.??(;O?J ”\\4/3348| x 630 B
NOOROAMMOM K fiamne, He Tpebylowwmii pas- JK 13| 10 D)
nenuTenbLHOro TpaHcgopmaropa. Pycckui i DIM vCe J-E—‘:—S} S
nepeeop, datasheet-a Ha MUKpPOCXeMy Ha- 2 R3 18 K —==C6 ——C104,7 mx x o Vb4
XOLAMTCH no anpecy <ftp:// e ) Swax]  loomi124.8.1 me | xo5E VT2 | ﬁ (17 B, 0,5 Br)
ftp.radio.ru/pub/2004/07/ballast/ o IRF720 ——— =
IR2159ru.pdf>. =) |Ra43k . R13 20 @ N ©

IR2166, IR2167 — cHaBXeHbI, KaK yxe ¢ 1 MIN LO BN | - =
0TMEeYanoCb, BCTPOEHHLIMKW KOHTpOnne- ool |rsagy| R14 1k l 6800 x [oX | &
pamu kOppekTopa koadouneHtTa Mot- o Py W YT cs Ol o ~~1} x 1500 B D)
HOCTWM C AMHAMWUYECKOW apantauuneir K E 1 7 990 | =
pexumy paboTtel IMPA. O6ecneunBaeTcs RE 43k | o | T R15100 ¢ | | 1 o
CyMMapHbIA  KO3OEPUUMEHT rapMOHUK il o BN PH SD SN -
menee 10 % 1 KO3PpOPMUMEHT MOLLHOCTU 1 A R16
6onee 0,99 Npu NUTAHUA OT CETU C HOMU- =~ C40.HuK TCﬂ 0,1 max 7|18

HankHbIM nHanpsxenuem 120 u 220 B, yto l
nepekpoiBaeT TpeboBanua CTaHoapToB
DosnbLMHCTRA EBPONENRCKVX CTPaH U Npe-  Puc. 5

AdOLIAd LOHOM-OILALUSOILrONTVd

81-88-202 usL
NI*OIPBIGOSIW jiew-3

$002 ‘2 5N oMiTvd



LY D

-

A4

PAOVOSIIOBUTENIO-KOHCTPYKTOPY

misc@radio.ru
Ten. 207-88-18

E-mail

PALIVIO N2 7, 2004

International

INDUCTOR SPECIFICATION

TwsR Rectifier  TYPE : LRES (CURRENT MODE)

CORE SIZE E25/13/1 (EF25) GAP LENGTH| 1¢ | mm

BOBBIN HORIZONTAL PINS

CORE MATERIAL | Philips 3C85, Siemens N27 or equivalent

NOMINAL INDUCTANCE 4.3 mH

MAXIMUM CURRENT 0.9 Apk

MAXIMUM CORE TEMPERATURE 100 oC

START PIN| FINISH PIN [TURNS !WIRE DIAMETER (mm)

WINDING
MAIN 355 0.2
ELECTRICAL LAYOUT | PHYSIZAL LAYOUT
l Timm !
T dhmm
. L T S S .-
VYN R ]‘25mm
16mm 5 _‘_.;
ERREEEY
TEST (TEST FREQUENCY = S0kMz)
MAIN WINCING INCUCTAMCE [MIN mH [Max mH
MAIN WINDING RESISTAMCE | MIN Ohms

tes t Fequd .

NOTYE ; Thrhactor rnust not sab nate ak rnaximum wun ert ard rmaxienum core semper alure at given
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BOCXOAUT NOKa3aTen MHOMMxX cnewuanii-
3NPOBAHHLIX MUKPOCXEM YrnpaBneHus
KOPPEKTOPOM.

Lar 4 — BuibOp 4Mcna namn 1 Cxembl
ux coeauHenns ¢ IMNPA. Ha skpaH BbIBO-
antcs okHo “Select Lamp Configuration™, B
KOTOPOM HEODOXOONMO, NepemMeLuas Jjisu-
XOK, BbIOparb NOAXOLSAWYIO CXemy ¢ of-
HOM Unu AByMa namnamu. Bce BO3MOXHbIE
BapVaHThl NOKa3aHbl Ha puc. 4,a—x.

LWar 5 — asromaTuy4eCKOe rpoeKkTmpo-
saHue 3PA. [Nocne HaxaTua Ha KiaBmiuy
"Design Ballast” nHa 23kpane nosBnsercs
OKHO C norotunom ¢upmbl International
Rectifier, B KOTOpPOM OTMEYaETCAN X0 NPOo-
Liecca NPpoeKTUPoBaHNA, 3aHUMAIOLLEND
BCEro HeCKoNLKo cekyHa. 10 3asepuieHnn
OTKPbLIBAIOTCHA OKHA. B OOHOM U3 KOTOPLIX
HaxoaWUTCH NpUIUUNWANLHas cxema Cnpo-
eKTUPOBAHHOIO YCTPOWCTBA.

Single tamp/oumeri-mode heating. S0 1o 6VAC/400VDC. TC-DEL 10w
IR21592. L =& 30rH, E BZU:\F

MNpumep CUHTE3UPOBAHHOW CXEeMbl
npuseneH Ha puc. 5. OHa oTnv4aeTca oT
opUrMHana nullib UCNONL30BAHUEM MNPU-
BLIYHBIX YUTATENSM XYpPHana YCNOBHbIX
obosna4yeHun anemenToB. Uenu, Bbife-
NEHHbIE UBETOM, AOMXKHbI ObiTh BbINOAHE-
Hbl N0 BO3MOXHOCTH KOPOTKUMIK NPOBOAA-
MK Bonbluoro cedeHns. TUNbl 1 HOMUHASbI
3NEMEHTOB Ha OpUrnHanbHOW Cxeme OT-
CYTCTRYIOT, BMECTO 3TOr0 B OTAE/IbHOM OK-
He npuBegeH ux nepeyeHb (aurn. Bill of
Materials, BOM).

Ewe oaHo wnn Heckoneko (NO uncny
3NEeMEeHTOR) OKOH cogepXar faHHule 06
MMEIoWKMXCA B cnpoekTupoBanHOoM 3IMPA
WHAYKTMBHLIX 3neMeHTax. [Npumep Takoro
OKHa — Ha pmc. 6. Kpome HOMUHaNbHON
MHOYKTUBIIOCTUN, MaKCUMANBLHBIX TOKA U
TEMNEpPATYPLI, 30€Ch YKadaHbl BCe Heob-
XOOMMbIE ANnst U3roTOBNEHUA Apoccens
unu TpaHcdopmaTopa JaHHLIe: PEKOMEH-
Ayemelil TUnopasmep (core size) U mapka
MaTepuana MardsMronposo/ia (core mate-
rial), gsmHa Hemal HMTHOro 3asopa (gap
length), 4yucno sutkos (turns) n anamMeTp
nposoga (wire diameter) obmoTK. MNpn-
BOAMTCSH AAXe 3CKWU3 KOHCTPYKUUU U pac-
NONOXEeHWs1 BbIBOAOB.

Insa nepexona K paciumperHon npoue-
Jype NpOeKTUPOBAHUSI B MMaBHOM OKHE
npot pammbl (CM. puc. 1) HYXHO HaxaTtb
kHOMKy "Advanced”. B pesynwrate ras-
HOoe OKHO OyaeT npeobpasoBaHo B NOKa-
3aHHoe Ha puc. 7. OHo ocbecneunBaeT no-
CTYN K 3HA4YEeHWHM BCEBO3MOXIIbIX napa-
METPOB, KOTOPLIE MOXHO UBMEHS T B NPO-
11ecce npoektmpoBaHng. Flonoxenue pa-
6o4elt Toukn namnbl (B KOOpAuHaTax Ha-
ApsXKeHne—YyacTo1a) B PasnnyHbIX pPexuv-
Max U TPAEKTOPUIO ee NEPEeMELLIEHNSA npn
NX N3MEHEHMW MOXHO NONy4YUTb B rpadpum-
yeckom Buae (pwce. 8). lNpenocTasnaeTcs
BO3MOXHOCTL OTKPbITE OKHA NPOeKTUpo-
BAHUA MHLOYKTUBHLIX 371EMEHTOB (KHONKA
"Inductor™) nnn BoiBOpa HOMMHANOB 3ne-
MEHTOB, 3a431WnUX pexnuM paboTbl KOH-
Tponnepa IMPA (kHoiika "Program 1C™).

Mpu NoaroToBKe crtatb UCNONML3OBA-
Ha UHOpMaLnS, HallaeHHaa B IHTeEpHeTe
no agpecam: <http://www.irf.com>,
<http://www.irf.com/product-info/
lighting/fluorescent.html?>,
<http://www.irf.com/product-info/
lighting/>, <http://www.irf.com/
product-info/lighting/tplighting.htmi>,
<http://www.irf.com/forms/eltdk.htmi>
<http://ec.irf.com/v6/en/US/adirect/
irzcmd=eDownloadBallast>,
<http://www.irf.com/technical-info/
documents.htm>.

Penaxtop A foarni, rpaguka — A, Aonrait




LUundpoBon TaxomeTp—4yachl
A. YNIbSHOB, r. Benunkune Jlykn NckoBckoit o6n.

B ogno#i 3 ceomx Teneps yxe gasHnx nybrxaynn (A. MexsymsaH.
Lundppoeas nnu ananorosan? — Paguno, 1986, Ne 7, c. 25, 26) aBsrop
M XYpHan BeIpa3nnmm n 0060CHOBaNn CBOE OTPMLIATENBHOE OTHOWEHUEe
K BOPTOBBIM U3MEPUTENSM ObLICTPOMEHSIOLLMXCS BEAUYUH C UNPpPoBOi
uHaUKaUnen N3aMepeHHoOro 3HavYenns. B cBsi3y ¢ 3TumM penakyuvsa cra-
panacb BO3QEPXUBATLCSH OT MONYASIPU3aLNN CPE[N CBOVX YnTarenei
aBTOMOOMNBHBIX UNGPOBLIX CANAOMETPOB, TAXOMETPOB UM APYIUX 1o-

B06HbIX NpubGopos. Kax okazanocs,

nosnuna XypHana cooreercreyer

COBPEMEHHbIM TEHOACHUMNIM 3apyOexHON aBTO31€KTPOHNKH.

Tem He MeHee onpeneneHHasl 4acrTb HalnX YuTarenei, Bonpeky
MHEHUIO CReynaincToB, NPoOLONXana n Npoaosxaer coagasarbs gns
CcBOuXx aBTOMOOUNE 6OpPTOBYIO arnnaparypy ¢ ungpossim rabno. Cpe-
AN Takux pa3paboToKk BCTPEYAIOTCH N 33CAYXNBALNE BHUMAHUS.
C ofHOHM M3 HMX 3HAKOMMUT 3Ta CTaTbs.

}TOT toprosoin npubop npegHazHa-
YeH ONS U3MEepPeHus 4acToThl Bpa-
LIEHWA KoneH4yaToro rana 6eH3nHOBOro
4YeTbIPEXTAKTHOIO OBUraTteNg BHYTPEH-
HEro cropaHus (OCHOBHOWN pexum)
n oToBpaxeHns TEKyLLLEro BpemMeHun (ao-
NONKUTENbHbLIN pexnmM). Tabno npubopa
noxasoiBaeT 4acToTy Bpauieluvsa ¢ auc-
KPETHOCTLIO B 1 MMH™' 11 CeKYHAbI, MUHY-
Tbl ¥ vackl. [MuTaetca TaxomeTp oT 6op-
TOBOW cetun asToMobuns n norpedbnser
Tok okono 0,012 A.

MNpuHuunuanoHas cxema TaxoMeTpa
m3obpaxeria Ha puc. 1. OcHoBa npubo-
pa — mukpokonTponnep DDI PIC16F628

xuma pabortbl npubopa ("TaxometTp” —
"Hacul”) n kHonku SB1 "HB" ang HacTpohku
BpemeHn n SB2 "YB™ ana ycraHoBkW Bpe-
MEHU B PEXUME HacoB.

Kontponnep ycraHasmBeaeTcs B WC-
XOOHOE COCTOfSHUE ABTOMATUYECKU Mpu
BKIOYEHUW NnTarnus. MNpr BLICOKOM YpPOB-
He Ha Bxoae MCLR koHTpOnnep HaxoauTt-
cs B paboyem pexume. Nporpamma npe-
AyCMaTpPUBAET Takxe aBToMaTU4ecKnin
nepexon KOHTponnepa B UCXoa110e cocio-
fHVE NPY 3aBUCAHWKY, JANA HYEro UGCNONL3y-
E€TCH BCTPOEHHbLIY CTOPOXEBON TAMMED.

B npubope npumeHeH [ecatupaspaa-
HbI XUAKOKPUCTaNmyYeckuin Mogynb—
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dupmbi Microchip. Bo3MOxHO Takxke npu-
MEHEHNE W OpYyroro MuWKpPOKOHTpO/nepa
aroin GdupMbl, HO NOTPEBYITCH He3Haun-
TeNbHbIE KOPPEKTUPOBKM  NPOrpammbl
n npatel. OcraneHbIg yansl Npudopa: Bxo/-
HOM ¢opmupoBaTENb UMNYNLCOB (pe3uc-
T0pLI R1—R3, crabvunutpon VD1 1 Tpanan-
cTop VT1); crabunusatop HanpsaxeHus
(crabunutpon VD2, koHpeHcaTtopbl C3—
C6, mukpocxema DA1); xuakokpueTannm-
veckuit uHpmkatop (HG1); pnenutens Ha-
npsbkeHns Ha pesuctope R10 u ceeroano-
ne HL1 ane nutanmna wuavkatopa HG1
{oxono 1,7 B); opravel ynpasnenust: nepe-
knodarens SA1 “"Pexum™ ana ebibopa pe-

WHAWUKATOP, OCHALLEIIHBIA KOHTPONNEPOM
HT1613 ¢purpmibt Holtek ¢ nocnepoBatens-
HOW 3arpy3kon nHdopmaumn no nunnu DI
N CUHXPOHW3aumein no nuHun CLK. Wn-
hopmavLmio nogatoT Ha Bxoa DI (sbiBog 4),
OHa PUKCUPYETCA NO Crnany TakTURYIoUIX
uMnynbcoe Ha BxoJie CLK (BbiBon 3).

Moaynb npepacrtasnser coboit nedyar-
HYIO Nnaly pasmepami 67x36 MM, Ha KO-
TOpO pasmeweHbl COBCTBEHHO WHAWKA-
TOP W KOHTponnep. Pasmepnl BUOMMOro
nona nHapkaTopa — 35x12 mMm, BbiCoTa
cumBona — 10 MM, Hanpsxerue nntaHma
mooyng — 1,2...1,7 B, notpebnaembiin
TOK — He Bornee 10 mkA.

Kpome pyHKUUMK MHANKELWKY N3MEPEH-
HOMO 3HAYEHUS 4aCTOThl BpaWleHus, mMo-
AyNb BLINONHAET PYHKLNKD HaCcoB 1 Taime-
pa C BLIBOOOM 3TOW mikKpopmMaLmm Ha UH-
OMKATOP B peansHom spemern. Ana pabo-
Tbl B peXxume taxomeTtpa sxo HK (BbiBog
5) moayns HeoOxoaMMO CoeanHUTL C 06-
wum npoBoaom, a Bxoabt S1, RST n S2
(BbIBOALI 6—8) 0CTAaBUTL CBOOOAHBIMW.

MrovkaTop moxeT otobpaxartb 16 pas-
NNYHBIX CUMBONOB, KaXadbld N3 KOTOPLIX
KOAWPOBAH YeTbipexpaspaaHeiM OBEOWNY-
HbIM “UCOM. [puK 3arpy3ke B MOayNb Nnep-
BOrO U3 HUX OH OTODpaxaercs B kpanien
npasot no3uumn Tabno. MNpu 3arpyske
BTOPOro CUMBONA NEPBbLI CHBUraeTcs
BNEBO WM T. 4.

BpemeHHan anarpamma 3arpy3ki Ko-
JIOB CMMBONOB B MHAWKATOP NOKA3aHa Ha
puc. 2. MuHUManbHble BpeMeHHblie napa-
meTpel: t,=1 mxc, t,=2 mkc, 1.=5 Mkc.
MNpv 9TOM ANst NONHOro 0BHOBREHVA NOKa-
3aHuil nHaukaTopa Tpedyetcsi npuMepHo
170 mikc. Neproa 06HOBNEHUS UHONUNPY-
emoir niihopmaumm He cneayet Boibupars
MEHbLUIM OAHOK CEeKyHAbI.

B aerTtomobune, obopyaoBaHHOM cTaH-
AApTHOWM CUCTEMOR 32XWUraHusa, BXof Ta-
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XOMETpa NOAKMoNAKT K NepBu{HON 06-
MOTKE KATYLLKU 32xKuraHust. Ecnu npepbi-
BaTenk NOCTPOeH Ha JAatumke Xonna,
TO BXOg4, TaXOMeTpa NOLAKMOHatOT K BLIXOAY
LaTtunKa (Kak npasuwuno. K ero cpenHemy
BbIBOAY). BO3MOXHO TakxXe NoaxNoyeHne
BX0/4a Yepe3 eMKOCTHbIN aTunk, YCTaHOR-
JIEHHbIA HA BbICOKOBOABTHOM BbIBOLE Ka-
Tyuik 3axuranuwa. [NpoBoja nutaHus Ta-
XOMETpa nyyiue BCero nogxnioyars Heno-
CPEACTBEHHO K aKKyMYNATOPHON BaTtapee.

Bce petanu TaxomeTpa, KpoMe Mooyns
MHAMKaTOpa, CMOHTUPOBAHLI H8 OOHOCTO-
POHHEN ne4YaTHOW nraTe pasmMepamun
85x54 MM 13 GONbIrMPOBAHHOIO CTEK/Io-
TEKCTORUTA TONWMHOK 1 M. HepTex nna-
Thbi NpeacTasned Ha puc. 3. MNnara Moay-
N MHAUKaAToOpa COoeAMHeHa C NNaToil Ta-
XOMETpa KOPOTKUMW TUOKMMU MN301npo-
BaHHLIMW npoBogamu. [lnaty moayng
MOXHO TNPUKPEniTL Ha CTOKKax napan-
NENbHO OCHOBHOW nnare (Ha Hew npeayc-
MOTPEHBLI COOTBETCTBYIOULME KpPEeneXHhIe
OreepcTUa) UnNn Noa yrnom.

TaxoMeTR HEKPUTUHEH K BLIDOPY NpumMe-
HAeMbIx neranen. Pesncrtopbl U KOHOEHCa-
TOpPb!I MOryT umeTt aonyck £10 %. Crabn-
nmaartop nanpskeHus KP142EHSA (roawt-
ca n KP142EH5B unu umnoptHeid 7805)
B TEMJIOOTBOAE HE HYXXaaeTcqa. TpaH3ncTop
KT315B MoxHO 3amMeHuTs Ha KT3102 ¢ nio-
ObiM DYKBEHHBbIM MHOEKCOM, CTabunnMTPOoH
KC133A — na KC139A, a KC515A — Ha
KC518A wnwu ppyron
15...19 B {MOXHO TaKXe NpUMEHUTL Crneuy-
ankHLIA aB1oMobunLHLE BapucTop SIOV
S10K14AUTO dwumpmbl Siemens Matsushita
Components).

Ceeronunon AN3076 wm AN307BM
(roomMTcs TONBKO "kpacHulit"!), paboTtakn-
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WWA HU3KOBOMbIHBIM CTAbBMCTOPOM, 3a-
menum  crtabuctopom KC113A  (unum
KC115A), Ho npu atom pesuctop R10 He-
0Sxoaumo byner nonobpatk No padbouemy
Toky cTabunuzaumm. KoHgeHcatopbl C1,
€2, C4un C5 — KM-5, KM-6; C3, C6 — ok-
cuaHbie uMnopTHble. Peauctopsl — MIT,
C2-33. Nepexknoyatens SA1T — NA9-2;
kHoMkn SB1, SB2 — MIM12. Moaynb—uH-
AVKATOP MOXHO 3aMEHUTBL NIOBLIM ApYyrim
C XOHTponnepom HT1613.

MNporpamma B dopmare Intel HEX, ko-

TOPYK HEOBX0AUMO BBECTU B KOHTPONNEP
DD1, npeacrasnexa B Tabnnuye.

MpaeunbHO COBpaHHLIA N3 NCNPABHLIX
aetanen npnbop B HANAXKXNBAHUK HE HYX-
OAETCs U HaumHaeT paboTraTe cpady nocne
noaaun nuranus. TOYHOCTb NOKa3laHui
npubopa 3aBUCUT OT HYaCTOThLI KBAPLLEBOro
pe3oHaTopa ZQ1.

TeM, KTO 3aX0QHOT NOBTOPUTL OMNUCAH-
HY) KOHCTRYKIWIO, PEKOMEHAYD O3HAaKO-
MUuThes ¢ nybnukaumamn, ykasaHHbMN
B CNUCKE NUTEPAaTYpPHI.
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Pepaxrop — f1. JlomakuiH, rpachukd — 1. finmaked

Mpumeyanwe pegaxuvn. [TporpammMy pa-
0ot MukpokoHTponnepa DD1 Ha fa3sike ac-
cembnepa MPASM V2.50.02 B Halgere Ha

‘nawem FTP cepsepe no appecy: <fip://
fip.radio.ru/pub/2004 /07 /tah-clock.zip>.
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Kaxpgeii asroniobunrens xenaer 6onee nosiIHO KOHTPOMMPOBATH
COCTOSIHUE CUCTEMbI INIeKTPONNTaHNA B anTomobune. N nepesapsag-
Ka, U Hefo3apsaaKa aKKyMynaTOPHOW 6arapen HerarmBHO CKa3biBa-
IOTCS Ha ee "340pOBbe ", COKpaLan 1 663 TOro HegonrniA CPOK CIHTYX-
Obl HakonuTens aHeprun. Bonpocam obecrieveHus onTuMaribHbiX yC-
oMM 3Kcayartauumn barapev akKymMyJISTOPOB NMOCBAWEHa fpeana-

raemMasi CrartaA.

NneMeHToM KOHTpons paboTocrnocob-
HOCTU cucrembl GaTapes—rerepa-
Top—pene-perynatop (crabwnusaTtop
60OpTOBOrOo HaANPAXEHWA), Kak npasuno,
CNyxuTt pene kontponsa 3zapsinky. Onbim
IKCryataumm xaccuydecknx "Xurynei”

NOKa3bIBAET, HYTO MOXHO YNy4HlLWTb MH-
$hopmMaTUBHOCTE KOHTPONLHOW AAMNMNbI, 3a-
MEHWB nx cranfaprHoe pene PC702 ero
3NEKTPOHHLIM BAPUAHTOM.

AHanu3 KOHTPONUPYIOLKUX yCTPOWMCTB,
oNyONMKOBaHHbIX H2 CTpaHuLax XypHana

KRB,

= '\?.k\\vc;;\;;t.\\i\\‘,k\\ \,‘\M NACL AN WVALY
e awea cewaraee

"Papno” 3a nocnegHue 15 nert, He BbigBWUSI
BapuanTa, Noaxonswero BO BCEX OTHO-
weHusax. Bece-taku onTUManbHbIM Npea-
CTaBNACTCA TakoW, B KOTOPOM nMetoLLan -
csl 113 WwuTke NpubBopoB curkanbHast nam-
na noMUMO OTCYTCTBMA 3apsiKM yKa3biBa-
na O6bl 1 HA U3OBLITOHHOE HANPSXEHUE B CU-
CTEME NEKTPONUTAHKNS.

MNpeanaracmoe BHUMAHMIO uUTaTenen
YCTPOWNCTBO OTNUHAETCH OT U3BECTHLIX
NONHON KOHCTPYKTMBHOW 1 3NEKTPUYEec-
KO B3aumMO3aMeHREMOCTRI0O C pene
PC702, 6bICTPbIM MOHTAXOM U OEMOHTa-
*oM. OHO peanmayeT CMellaHHbIA NPUH-
LN KOH1poNs cocTosHua 6opTOBON ceTn
actomobunsa. OTcyTCTBME WKW Hanuvue
3apsfkm Hartapew onpeaesnfaeTcs He Mo
YPOBHIO Hanpsbkeuus, a rno OTCYTCTBUIO
WAy Hanuumio 3apsagHoroe Toka. VIMEHHO
Tak patotaeT u pene PC702.

ITO0T npuiiumn gaet onpeaerneHHble
npeumMyliecTea: obecneqmBaeT NpocToTy



M 113JEeXHOCIb YCTPOWCTBA, OTCYTCTBUE
HeOBX0QVMMOCTM B ONpeneneHn u ycra-
HOBKE nopora cpabarbiBaHns, NpakTnye-
CKNW HE3ABUCUMOCTL OT Temnepatypsl,
4YTO HEMANOBAXHO ANS U3MEPUTENbHLIX
y3n10B. MOHUTORWHI NO NPEBBLILEHKIO Ha-
NPSAXEeHWA — 1PaavuLIMOHHLIA, NOCPencT-
BOM OATYMKA MAKCUMANbLHOro Hanpsxe-
nua (AMH).

Pene koltpons 3apspa gyHKUMOHaNb-
HO MOXHO pasienntb Ha cnenylowme co-
CTaBHble 4acTu (CM. HPUHUMNUANbHYID
cxemy). NaTtumK TOKa 3apsagkn ¢ ycunure-
nem Hanpsixenuna — R1—R3, VT1; AMH —
R5—R7, DA1; renepatop umMnynbCcos —
C2, R8., DD1.1; ycunutenb Toka — VT2;
bydep—wuneepTop — DD1.2—DD1.4.

MuTterpupytowmii koHpeHcatop C1 sblae-
NFeT NOCTOSHHYID COCTaensiowyr. Kak
TONbKO ee 3HauyeHWE NPEBLICUT OpUeHTU-
POBOYHO OBE TPETU HANPAXEHUs NUTaHWA
MUuKpocxemst, Tpurrep Wmutta DD1.1 ne-
PEKNIOYUTCA B MPOTUBOMNONIOXHOE COCTORA-
Hue. B peaynerare tpaHanctop V12 3akpot-
Baetcsa u namna HL1 BbikoyaeTcs.
OtTmeTuM, 4TO MO noruke paboThl
B 0B0OUX ONUCAHHBLIX PEXMax YCTPOMUCT-
BO He oTnnyaeTca oT pene PC702.
Patota B TpetLeEM peXume 3aBucut
OT ypoBHA HanpsikeHua 8 6OpTOBOIK ce-
Tu. Ecnn na astomoBune ycranoened
TEPMOKOMMNEHCUPOBaHHbLIN cTabununaa-
TOp, NnosobHLIN [2, 3], TO BEpxHUA Npe-
Aern KOHTPONS MOXHO MPUHATbL PaBHBIM
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VI1 KT5024: VI2 KT973A; DD1

Npy 3amMbIKaAHNU KOHTAKTOB BLIKNIOYa-
Trena SA1 "Saxuranve” (gBurarens He 3a-
nyweH nnv padboraet Ha Manbix 06opoTax)
TpaH3aucTop VT | ocTaeTcs 3aKpbiThiM, TakK
Kak B ero 6a3oBoi Lenu npotexkaeT He-
3HaYMTeNbHEIM OOpaTHLIA TOK AWOAOB
vD2, vD4, VD6 1enepaTtopHoro Hnoka.
MNoaTomMy HanpsXelve HA KOHLEeHcaTope
C1 n HuXHEM NO Cxeme Bxoae Tpurrepa
WnmytTa DD1.1 npakTnyeckn paBHO HyNIO.

OMH npeacrasnaer cobow komnapa-
TOp HanpsaXxewust, BBINOSHEHHbIKM Ha yn-
pPaBnseMom crabunutpore DA1
(TL431ILP, oTeyecTBEHHBIA  aHanor
KP142EH19 [1]). CtabunutpoH 3aKpbiT,
NOCKOJIbKY Ha €ro ynpasnsiowem Beisoae
HanNpsxeHue, CHUMaeMoe ¢ Aenutens
R5R6, MeHble BHyTPEeHHero oopa3uoBo-
ro (oHo pagiio 2,5 B).

Mostomy korpewcaTop C2 yepes 6no-
kupylowuii avon VD1 yecrpoicTBa 3apa-
KEH NOHTU A0 HUTAILWErD HIanNpPaXeHus.
leHepaTop MMNYNLCOB 3aTOPMOXEH, U Ha
ero BbIXofe BbiCOKWiA ypoBelk. Ha Bhixo-
fe dydepa DD1.2—DD1.4 Hv3kuiA ypo-
BEHb, TPAH3UCTOPR VT2 OTKPLIT U HaCb!-
uieH. CBeTuT KOHTpONbHaAg namna HL1,
YKa3biBawoLas Ha OTCYTCTBUE 3apsigHOro
TOoKa 6aTtapeu.

MNpwn yBeAnuyeHun 4acTOTbl BpauleHus
KONEHYATOro Bana ABUIaTens Hanpsxe-
Hue, sbipabarbiBaeMoe reHeparopom Gl
asToMmoOung. ysenunumpaertca. Kak ToNbko
OHO 1PEBLICUT HAaNPsXeHWe Ha aKKyMyns-

ropHON OarTapee, OTKPLIBAKTCH AVOoab!
Tpexdasnoro mocrta VD1—VD6 renepa-
TopHoro Hnoka. MNossnseTcs nynbCcupyto-
WuiA Tok B H5a30BON LIENU TPaH3UCTOPa
VT1. Bcneacisue aTtoro Ha ero KoONeKTope
dbopmupyeTca MMNynbCHas nocnegosa-
TENLHOCTL C MNEPEeMEHHOW CKBAaXHOCTLIO.

K1561T771; HL2 AN3076M .

15,5...16 B. Npu ncnonb3oBanun odbiy-
HOro pene-perynaTopa (crtabunusartopa)
121.3702 ykaszaHHbIA NOPOr MOXHO
yMeHblunTb 0 14,5...15 B.

Mo gocTnxeHwn BLIDPAHHOro Nopora
cpabareiBaer AMH 1 HanpsxeHue Ha
aHone ©OnokuposodHoro awopna VD1
yMEeHbLLABTCH npuMepHo Ao 2 B. 3apsa-
XeHHLIW KoHpeHcaTop C2 3akpbiBaeT An-
on VD1, cHMMasa BNOKMPOBKY C rexHepa-
Topa UMNYNbLCOB.

Konpgercatop C2 HayuHaeT paspsi-
xaTbCcs yepes pesnctop R8 v Buixoa tpur-
repa LWmutra DD1.1. Kak Toneko Hanps-
XEeHWe KoHAeHcaTopa, yMeHblasiCb, [A0-
CTUrHeT TRETW HANPSHKEHWsT NUTAHUSA MUK-
pocxemsbl, Tpurrep BD1.1 nepeknovurcs
1 H2 ero BbLIXOAE NOABUTCS BbiCOKWIA ypO-
BeHb. KOHpeHcaTop CHOBa Ha4YHET 3aps-
¥atbca yeped pe3uctop R8 ¢ Buixopa
TpUrrepa — reHeparop HadyHeT Buipaba-
TbIBATb NPSMOYTOABHBIE NMNYJIbChI.

B pesynbrate tpanauctop VT2 dyner
NeprUoanYEcKy OTKPLIBATbCA W 3aKpbI-
gatbcs, namna HL1 6ypet mMuratb, curHa-
nManpys 0 HapylleHun B paboTe 3aneKkT-
poobopyaosanMsa, NPUBOASLLIEM K npe-
BbILUEHWIO HanpsbkeHus BopToBon ceTu.
MpymMmeHeHne MUKPOCXEMEI C TpUrrepamm
lUmutTa 06yCcnoBneHo ux xopotuen no-
MEXO3aWWILEHHOCTLIO n3-3a "Tncrepe-
3UCIION” XapakTepucTuky.

SnemeHTl HL2, R11 o6pasyioTr oyb-
nunpytowmnin nuugukartop. Ox He ob6asare-
JIEH, HO BbLIPY4YWUT Npu MNeperopaHnin
namnol HL1.

B pene smecto KT502A moxert pabo-
TaTh NOBON KPEeMHNEBLIN P-N-P TPaH3UC-
TOP, a BmecTo KT973A — mioboir coctas-
HOW KpEMHUEBLIN CTRYKTYPLI p-N-p € 0O-
NYCTVMBIM TOKOM KOSUTEKTOPA HE MEHee

2 A. Mukpocxemy KP1561T/11 xenatens-
HO He MeHATb Ha Apyrue BBuay ee B0NbL-
wen Harpy3o4Hon cnocoBHOCTH.
Mpwu Boibope Mukpocxemul DA1 cneayer
UMETb B BUAY, 4TO padbo4uit Temneparyp-
Hul MHTepean crabunutpona TL431ILP
{n ero pasHOBMAHOCTEW, OTHOCALLMNXCH
K NPOMBILLINIEHHOMY CTaHaapTy) — oT —40
00 +80YC; y 0oTe4EeCTBEHHOr O Xe aHasnora
KP142EH19 — ot -10 no +70 °C.

Pene cobpaHo HA MOHTAXHOW nnare
paaMmepamu 47x29 MM 13 TEKCTONUTA
Wnu reTuHakca Tonumuoin 1 mm. Coenu-
HEHWUA BbINONHEHEL NpoBonom MITD ce-
yeHuem 0,07 mm®, a Haubonee CUNLHO-
TouHble — 0,35 Mm%, Mnata npukpennena
K reTmHakcoson nnare pene PC702 ve-
pes3 ABe nnacTMaccoBbie BTYNKK.

NS yCTaHOBKW 3N1IEKTPOHHOIC anano-
ra HeoBGXooMMO paseanbleBaTb mMeran-
NUHECKUIA KOXYX pene, CHATb C NnaTbl uc-
NOJSIHVTENbHOE INEKTPOMArHUTHOE pene,
YKOPOTUTL 00 3...5 MM Bbieoa B7. K BLIBO-
aam 30/51, 85 v 87 npunasitb rubkue
nposoaHuku. OBLWMIA NPOBOS, 3/1€KTPOH-
HOro aHanora pene CoelWMHWTL C MeTan-
NUYECKUM KOXYXOM ana obecneuyeHus
KOHTaKTa Npw MOHTaXe ¢ KOPrycom asTo-
modung. Nocne ycraHOBKW NNaTthl B KOXYX
3aHORO 3aBalbLieBaTb €ro N0 NEPUMETPY.

Dnsa nposepku pabotocnocobiocTu
pene Heobxoaum perympyembiil NCTo4-
HWK NOCTORAHHOrO Hanpshkenuns ot 10 ao
16 B ¢ BLIXOAHbIM TOKOM 10 1,5 A, Mno-
COBOW BbLIBOA WCTOYIIMKE COEJUHRAIOT
C BBIBOLOM 87, MUHYCOBbIA — C OOLLNM
npoeogom. K eiBoay 30/51 noaknioyarot
WHOVMKATOPHYIO aBTOMOOWMNBHYIO Namny
AA12-3.

NameHsa nuTatdlee HanpsaxeHwe OT
10 no 14 B, kOHTPOAWPYIOT BKAKOYEHME
namnbl. Coeaunstol Beisoy 85 4epes pe-
3uctop conpotusnenHmnem 51...100 Om
c obwnm NPOBOSOM — namna [0/MKHA
BBLIK/IKOUNTLCH. 3aTEM NNaBHO YyBENUUYUBA-
0T NUTAKLLEe HanpsxeHne u HadbnionalT
UMMNYNbCHOE BKNIOHEHNE K BLIK/IOYEHNE
namnbl. “Tucrepesnc”™ NoporosBoro Ha-
npsxenus o6bluHo He npeesilwaer 20 mB.

MopoBHO onNuMCaHHOMY MNPOBEPSIOT
paboToCnoCcoBHOCTL pene Ha aBToMoOW-
ne. BknioyatoT 3axuraime — MHAWKaTop-
Hasa namna Ha OOPTOBOM LWMTKE BKAIOHA-
€TCH U CBETUT HEMpepbIBHO. 3arnyckarT
ABUrarens, U B pexume XonocToro xoaa
OTMEYAKOT BbIKNIYEHUE NamMnbl.

3amuikaloT Mexay coboi NMpoBOLHU-
KW, noaxoaswme K Bbisogam 15 n 67 pe-
ne-perynatopa, NpenBapuTeNbHO CHAB
nx co Wwreipen. OCTOPOXHO yBENMYMBAIOT
060poThl ABMraTENsA, U B 3aBUCUMOQCTU OT
Harpy3ku CGOPTOROA CETU KOHTPONMPYIOI
UMIYSILCHBIN pexXnM paboTsl namnbl € Ha-
CTOTON B HECKONLKO repu, (OHa 3aBucur
oT HOMUHANOB anemeHToB RE, C2).

JNINTEPATYPA

1. UHTerpasibhibieé mukpocxemit. Mukpo-
CXemMiul ANs NUHEFHBLIX WCTOYHWKOEB NUTala
U X NpyMeHeline (cnpasoydnuk). — M.: Joaas-
ka, 2001.

2. bupwkos C. lNpocToil TEPMOKOMNEH-
CUpOBaHHLIA perynaTop Hanpsikenwsi, — Pa-
auo, 1994, Ne 1, ¢. 34, 35.

3. NomaHoeuy B. TepMOKOMIi€HCWPOBAH-
HBIA perynaTtop HanpsxeHnss. — Paguo, 1985,
Ne 5, ¢. 24—27.

Penaxkrop — J1, flomakut, 1 papusa — J1. Slosaken
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HALLUA KOHCYJ1IbTALLUA

AHTOLWMWUH A. PETYJIMPYEMbIN

- CTABMJIM3ATOP HANPSOKEHUSA C Or-

PAHUYEHUEM NO TOKY. — PALVUO,
2004, Ne 1, c. 31, 32.

Ynyywenue ycTpoiAcTea.

B npougecce akcnnyaraumm ctabunmaa-
TOPA BbISICHUAOCE, YTO NPU BLIXOAHOM Ha-
npsokeHnn meree 10 B n toke Harpyaku 60-
nee 3 A yBenuumBaeTcs HecTabunbHOCTL
BbIXOAHBIX NapameTpos. MNprinHa aToro —
ocratodras 3/1C apoccens L1 {cm. puc. 1
B CTaTbe}, KOTOpas BO3pacTaeT C NOBbLILLEe-

" HuemM Toka. [Ana yMmeHblUEeHUs ee BNNSHUS

%

aBTOP PEKOMEHAYeT B paspbis NpoeBoaa,
coenuHsirowero karoa anoaa VD4 n nono-
XUTensHble 00Knagku koHaeHcartopos C7,
C8 ¢ nposoaOM NuTaHns +35 B, BKNIOMNUTL
pe3sucrop conportueneHduem 0,15 Om
C MOWHOCTLID paccesiius 3 BT.

3VEB E. ABTOMAT YIPABIEHUS
CTUPAJIBHOW MALLVHOMW. — PAAMO,
2003, Ne 4, c. 40, 41.

MosbilleHre HAKEXHOCTU padboThl
yCTpoOiicTBa.

Kak nokasana npakTuka, HeKoTopbie
akaemnnapsl Mukpocxem K561J1A7 npu
HanpsxxeHun 4,7 B paboTtaioT Hevertko.
Ina HapgexHoro (0e3 apebesra KOHTaK-
TOB) cpabarwiBaHnga pene HeobBxoammo
MNOBLICUTL HAMNPXEHNE NMUTAHUA MUKPO-
cxem 0o 6...6,2 B. 3ameHuB CTadbunutTpoH
KC147T na KC156A 1 noaobpae ak3emn-
nap € HanpsxeHuem cTabunuaauunn,
6IM3KUM K 3TOMY 3HaYEHUID. YBenuim-
BaTb Hanps>xeHue ceepx 6,2 B nve cneay-
€T, TaK Kak mukpocxema KP512MNC10 bBy-
DET CUIbHO HarpeBaThLCH U CPOK e CNyX-
Obi cokparuTcs.
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NAXOMOB A. BJIOK NWUTAHUA—
TAMMEP. — PAAMO, 2003, Ne 11,
c. 32, 33.

MNevarHas nNnara.

YepTrex BO3MOXHOIO BapuaHra nevar-
HOW nnaTbl YCTPOUCTBA n3obpaxeH Ha pu-
cyHKe. Ha Hell paamelleHsl BCe Aeranm,
Kpome TpaHcdopMaTropa nNUTaHns U KHO-
NoYHbIX BuiKNtouaTtenen SB1—SB3. MNnara
paccuntTaHa Ha YCTAHOBKY PE3UCTOPOB
MNT, konpexcatopos KM (C1—C4, C8,
C10, C11) n K50-35 (ocTanbHuie), BbiNps-
MuTtenbHoro Gnoka KU412A, repkOHOROro
pene P2C55A n cumucTopa KY208T.

OBPATUTE BHUMAHNE

TYWWHOB B. TEPMOCTABUITA3A-
TOP C WNPOKUM UHTEPBAJIOM. —
PAONO, 2002, Ne 2, c. 31, 32.

Ha npuHuyunnansHor cxeme npubopa
{cm. puc. 1 B crarse) yxkasaHbl HoMepa
BBIBOAOB Mukpocxembl KP572(MB2 (a He
K5721B2, y koTOopo# "LioKkoneska” nHas).

MMOPOXHSIBBIA 5. PACYET CTABU-
JIN3ATOPA 419 BUBPALIMOHHOIO
HACOCA. — PALINO, 2004, Ne 1, c. 42.

Dopmynst AN PACHETA eMKOCTH KOH-
aencaropa C,, v pasmMetrleHns 0OMOTKU
B OKHE MAarHnTornpoBona [ONXHb! BbITs-
AeTb 1aK: )

Cor= 1/27FX,); w<0,8bh/d".

JIAPUOHOB B. TEPMOCTABN/TbHbIN
NCTOYHNK OBPA3LOBOINO HAIMPS-
XEHWSA. — PAONO, 2003, N2 4, c. 33.

Lna iranns OY DA1 cnegyer ncrions-
30BaTh OAHOMOJISIPHBLIA UCTOYHUK (BLIBOLA
4 OY pomxex ObiTe coenvHeH ¢ obum
nposoaomM).

CJIETIKO A. 3JIEKTPOHHBIN BKJTIO-
YATEJIb 3BOHKA C MEJNIO4UYHbIM
BOEM. — PAOHNO, 2002, Ne 1, c. 55.

Avon VD2 — moboii kpemHuessiti n3
cepwit KA 102, KA105, 1226.

XABAPOB A. QATHUK  AOBUXE-
HUSA. — PAOMO, 2001, Ne 10, c. 31, 32.

B ycrpodictBe npumeHeH OrTpoH
AOT127A (a He AOY 127A, kak yka3aHo Ha
puc. | B crarbe).

Peuakion — B. Pponaos, rpaguxa —~ B. Oponos




NMupoa3anekTpuyeckKkue aaTtymukm

UK nanyyeHus

N erogHs yxe mMmano Koro yamensaert agTo-
MaTMHECKU pacnaxvsalwancs nepen
NOCETUTENEM LBEPD YUPEXASHUA Ui Ma-
razuHa. B 6onblumHcTBe NOACOHbIX CNyYa-
e npubnuxeHrwe 4enoBeka “HYyYBCTBRYET"
BUCALWMIA HaA asepbio npudop, cHabxeH-
HbIA NMMPO3NEKTPUHECKUM ATYNKOM (Npu-
emMHuKom) MK nanydenuns. NonodHeie par-
YUKW OTAUYAKOTCA BbLICOKOW YYyBCTBUTENbL-
HOCTbIO, AONFOBEYHbI, 1IPOCTLl B 3kCNnya-
Taymu. OHU HAxXoOAAT LWWIMPOKOE NpUMeHe-
HUE, B TOM 4YUCNHE B CHUCTEMAaX OXPaHHOR
W NOXapPHOW CUrHanuaaunmn, ANCTaHLUWOH-
HEIX MBMEPUTENAX TEMAEPATYPLI.
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MupoanexkTpuueckuin adohekT (nupoc
NO-rpeyvyecKki — OroHb) — reHepaims ane-
KTpUYECKNX 3apsiA0B B KpucTannax nop
BO3EeNCTBMEM Tenna — M3BeCTEH O4YEHb
JABHO, ero uccneposaHnemM ewle B XiX se-
KE 3aHNMAaCs U3BECTHLIN HeMeuknid pu-
31K Bunbrenosm PeHTtren. 3¢ et cpoaHn
NbLE303NeKTpU4Yeckomy, Bonee Toro, nNu-
POINEKTPUKN, KakK NPasuvno, obnanaT
U NbE303NEKTPUYECKMMKW CBOUCTBaAMU.
B kpucrannax npupogHoro npovcxoxae-
HUSA (KBapL, TYPManuH} nupoanekTpuyec-
kuii agpdekT BoipaxeH gosonbHo cnabo,
HO TEOPETNHECKU NOKA3aHa BO3MOXHOCTb
CyuieCcTBOBaHWsa BeWecTs CO CKONL yrof-
HO BONBLLIUM MUPO3NEKTPUHECKM KOS -
PULIMEHTOM — OTHOLWEHWEM MPUPaLLEHUA
SAEKTPUYECKOro 34paaa K Bbi3BABLUEMY
ero npupalleHunio temnepartypsl. CpasHn-
TeNbHO HenaBHO Takuve BewecTBa, OTHO-
CAWMEeCcH K Knaccy CEerHeTO3NeKTPUKOB,
YOAN0Ch CUHTE3MPOBaTek U CO3aaTh Ha X
OCHOBE YyBCTBUTESIbHBIE 3 THMKMN.

Tunoeas cxema gatyMka NokalaHa Ha
puc. 1. YyBCTBUTENBHBIM 3NeMeHT1oM Bl
CAYXUWUT CBOEOOpasHbiA KOHOEICATop —
NIacTUHa U3 NUPOINEKTPUKA ¢ METaNNu-
4yeckMMIK 0DKNnagkamu. Ha ogHy na obkna-
JOK HaGHeceH cnoil BewecTsa, cnocobHo-
ro NornoLaTh 3NeKTPOMarHnTHoe (Tenno-
BOe) uanyyeHune. B peaynetare nornowe-
HWUA SHepruy TemnepaTtypa NNacTuHbL
KOHAEHCATOPa YBEAWYWBAETCA U MEXOY
obknagkamu nNOABNAETCs HanpsXeHue

CTporo ornpeneneHHon nonapHocTu. by-
OySY NPUNOXEHHBIM K YMACTKy 3aTtBOp—

MCTOK BCTPOEHHOIo Nonesoro TRaH3ncTo-
paVT1, OHO BbI3bIBAET BMEHEHME CONpPo-
TUBNEHUS ero kadana. BbiXoQHOW curHan
CHMMAKT C BHELUHENO HArpy304HOro pe-
3UCTOPAa, BKJIOYMEIIHOIO B LEenb CTOKa
TpaH3ucTopa.

Hepes HekoTopoe Bpemsi, He3aBUCHUMO
OT TOro, NpPoaonxaer AeWCTBOBATh Ha
LATYMK TenjaoBOoe U3NYHEHUE WNNUN HET,
KOHOEHCATOP pas3psanTCcs Yepes conpo-
TUBNEHWe yTedykn R1 — BbIXOOHOW curHan
cnajaet no Hynda. 3a4acTyio AaTtHukuy
cHabXarT HECKONbKVUMU YyBCTBUTENbHLI~
MK INIeMEHTAMW, COeAVHEeHHBIMW NoCHe-

CaLMOHHBIA DNEeMEHT MOXET OblTb 3aKpbIT
OT BHELWHEro NOTOKAa M3Sy4eHUs, HO HAxXO-
IWTCA B OAMHAKOBbLIX ¢ pabouum TemMnepa-
TYPHBIX YCNOBUAX.

XapakTepucTnKy CNeKTpanbHOW YyBCT-
BMTENBHOCTW AAT4UKA ONpeaenseT norno-
watouwas cnocobHOCTL MaTepmana no-
KPbITUS NMNAcTWHLl NWPOANEKTPUKA B TOM
WA MHOM YaCTOTHOM WHTEpBane aNekTpo-
MarHUTHOTro uanyyerns. OKoOHYaTeNnbHO ee
GOpPMUPYIOT C NOMOLLLIO  OMTUHECKUX
GUNBTPORB, YCTaHABNUBAEMbIX NEPen YyB-
CTBUTENLHLIM 3NeMEeHTOM. TWnoBble xa-
PAKTEPUCTUKN CNEKTPANBHOWN YYBCTBU-
TENLHOCTU Pas3fNYyHLIX BAPNaHTOB NUpPOo3-
NEeKTPUYECKUX AATYMKOR NOKa3aHbl Ha
pmc. 3.

Adatuunkn ¢ xapakrepuctukor 1 npea-
Ha3HayeHb! Ans 0OHApPYXEHWA NnameHu, 2
1 3 — HaUnNyYWwnM o6pas3oM NOLXOAAT ANS
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LOBaTenbHO C Yepeayrowenca NoNapHoCc-
Tblo. 3TUM obBecnedynBadT HEYYBCTBU-
TeNbHOCTE NPrEopa K pagHOMepHoOMY GO-
HOBOMY ODNYYEHUID W NONYYEHNE 3HAKO-
NePemMeHHOro BBIXOAHOIO HaNPsXEHUN
npu nepemMeweHny cOOKYCUPOBAHHOIO
n3obpaxelna obbLEeKTa No YyBCTBUTENb-
HOWN NOBEPXHOCTK AATHUKA.

M3MEepaIoT 4yBCTBUTENBHOCTL MUPO3-
NEKTPUHECKOro paTtdrka obblMHO C NOMO-
UL YCTAaHOBKW, CXemartuyeckn usobpa-
SKEHHOW Ha pmc. 2. UmntaTop abconioTHO
4epHOro Tena NCNonbL30BaH B KAYECTBE UC-
TOYHWKA TENNOBOro Uany4eHus. NoTok ne-
pPUOAMHECKMN, € YacToToir 1 My, nepekpbiBa-
€T 3aCNOHKA—IPEPbIBATENL, NPUBOANMDIIA
B AeuctBhe anekrpoasuratenem. UK um-
MyNbCBI NOCTYNAIOT HA YYBCTBUTENbHLIN
3NEMEHT AAaT4YMKA W BbISLIBAIOT MNOABNEHWE
MMNYNLCOB HANPSXEHWS HAa BHELUHEM Ha-
rpysouHom peaucrope R1. Jlerko suaeTs,
4YTO MNONEBON TRAM3UCTOPR AAaTYMKA 3/1eCh
BKNIOYEH UCTOKOBLIM MOBTOPUTENEM.

Kak nokasbiBatoT namepeHusi, HyBCTBU-
1E€7IbHOCTE SATHYMKE YMEHbBLUAETCH NPakTu-
HECKW NpONOPUMOHASILHO YBENUYEHUIO Ya-
CTOThHl UMMYNbCOB N3ANYYEHUS, NPUHUMAae-
Mbix UM. [TpruMHA 3TOMY — 3HaYNTENbHAR
TENIOBAs MHEPLIMOHHOCTE YYBCTBUTEIIb-
HOrO 3nEeMEHTa.

Datuukn, npeaHazHaveHHbie oas pato-
1 6l NPY BonbLIWX NEpenaaax TeMNepaTypbl
OKpyXatoLien cpeabi, OCHaLawT ABYMA
YYBCTBUTENEBHBIMW 3NE€MEHTAMMN, BRKNO-
YeHHbIMK BCTPEYHO NOCNEOBaTENBHO, —
paboynm 1 KOMNeHCaUMOHHbIM. KOMNEeH-
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¢duyKcaumn aB1xeHus Yenoseka. Xapakre- |

pucTuka 4 onTmansHa 419 WCNoNb30Ba-
HWUA B ANCTAHUWMOHHBIX U3MEPUTENAX TEM-
neparypbl.

MupoanekTpuyeckne [aTivky pasnand-
HOrO Ha3Ha4YeHUsa BLINYCKAIOT HECKONLKO
dupm. Hike Bynet nogpobHo pacckasaHo
06 uspgenuax ogHoil u3 HUx — Murata
Manufacturing Co (AnoHus).

2 5,08+0,05

Yy8rmbum.
nOBepxH.

Puc. 4

Hatinkn ocpopmnersl 8 uMAvHapuyec-
KOM METaNNNYECKOM Kopnyce C Tpems {unmn
YETLIPLMST) KECTKUMK NPOBONCHHLIMU NTy-
XEHbIMK BbiBOAgamMu (pmc. 4). Ha nnockom
TOpUE Kopnycd, NpoTuvBONexawemM BbiBO-
0amM, MMeeTCs KBaJpaTHOE, NMpPaMOyrofib-
HOE WM KPYIAOEe OKHO, 3aKPbIiTOEe Npo3pav-
HbiM anga UK nydein punetpom. Ha a1omM xe
PUCYHKE yKal3aHa LOKONeBka Npnbopos.
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CMNPABOMHbIN JINCTOK

E-mail: iInform®@radio.ru
Ten. 207-88-18

PAJWO N2 7, 2004

XapaKTepucTHKM K . E7005Toxa|%:mgg;§;$:n NUPOINEKTPUHECKUX AATUNKOR
napamerpbl IRA-E710STO | IRA-E910ST1 IRA-ES40ST1 | IRA-E420S1 | IRA-E420QW1

YyBCTBUTENLHOCTD, 43 3.3 3.3 3.4 34
mB
Yron o63opa*, rpag 45%45 41 x 41 55 »x 50 17 % 17 17 % 17
Bug cnexTpanbHo#
XapaKTePUCTUKK 2 2 2 4 1

uc. 3)
Hanpsxexue
AVTaHus, B 2..15 3...15 2...15 3...15 3...15
TemnepaTypHbli
pabounit wHTepean, —40,,.+70 -25...+55 -25.. +565 -25...+65 —25...455
0

C
TemnepaTypHbIi
WHTEepBan xpaHeksus, —40...+85 -40)...+85 —40...+85 ~30...+100 —30...+100
(4]
Yucno qucr_amenb- 2 4+ 242 1 1
HbIX 3NEMEHTOB
Pa3mepbl YyBCTBU-
TENBHOTO 3NEeMeHTa, 21 1.1 x1.1 1,35 x1 1.6 1,6
MM
Paameptt 0xHa B )
KOpYCE, MM 47 %37 47 x4,7 4,7 x47 2,4 2.4

* B aBYX nepneHAUKYNSpPHbIX NIOCKOCTAX.
** Bce 3aneMeHThl CoeauHeHbl NoCNenoBsaTensHo 1 NG NONAPHOCTY BCTPEYHHO.

OCHOBHBIE TEXHWMECKME XapakKTepuc-
TUKW NUPOBNEKTPUIECKUX OAaTYMKOB Ce-
pun IRA dupmiel Murata npepcrasnetsl
B Tabnuue.

KO3 PUUMEHT yCUNEeHnst AOCTUraeT Mak-
cumyma (7500) Ha vacTote 2 I, cnagas
Ha 3 gb B YyactoTHeIX TO4YKax 0,5 un 5,5 Iy,
OOHAKO MHEPUMOHHOCTL CaMOorc aarumka

npu cpabarbiBaHUy MOOOro U3 HUX U3me-
HAETCSH NOrM4EcKUli YPOBEHL HA BXOAE MU-
KpokoHTponnepa. B pezynsrate obpador-
KW NONYYEHHON NOCNenoBaTenbHOCTH M-
nynbcoB ( mamepelinst ux LIMTeNsHOCTH,
nOACHETa 4YMCNa 3a OnpeaencHHLIA Npo-
MEXYTOK BpEMEHW ) MUKPOKOHTPONNED Bbl-
pabarbiBaeT ynpasnsaiowmia curnan, npu-
BOASLWMA B OENCTBUE WCNOMHUTENbHBLIN
MEXAHU3M WK y3eN Noaativ TReRoru.

Ana yrenu4yeHUs npoCTPaHCTBEHHOM
30HblI YyBCTBUTENLHOCTW fatHuka nepe;i
€ro onTU4eCKUM OKHOM OOLINHO yCTallaB-
nVBaIOT NUHAY, gokycupyiolyd MK nyum
HA NNACTUHE NUPO3NEKTPUKa. YTobel no-
JY4nUThL BEeponoobHyt0 GhopmMy YyBCTBU-
TENBbHOro cekTopa ob3opa, NogobHyo No-
Ka3aHHOM yNpoLweHHo Ha pmc. 6,a, npu-
MEHRIOT 30HUPOBAHHYIO NUH3Y (PpeHens.
OHa CcOCTOMT M3 MHOXECTBa OTOENbHLIX
G OKYyCUPYIOWNX YHACTKOB, Kax bl U3 KO-
TOpbix GOPMUPYET CBON YYBCTBUTESLHbIN
ny4, NpUXogsaLIMiA ¢ ONPEeaeneHHOro Ha-
npaeneHusi. B pesynetate npu nepeme-
weHnr aeunxylnerocs odbekrTa s 0HOro
nyya B ApYron gatamk reHepupyer nepe-
MEHHOE HanpsHKeHmne.

MNopobHas BeepHOCTL nydyeil oOpasyeT-
CS1 U B BepTUKANbHOW NIOCKOCTY (puc. 6,0).
Mpumenss N3l OpeHenst cneumansHON
CTPYKTYPbl, MOXHO BapbWpoBath ¢popmy
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Y apartumkoe IRA-E710STO, IRA-
E910ST1, IRA-E420S1 1 IRA-E420QwW1
MEX[Y BLIBOLAMMW 3aTBOPA W UCTOKA, a) %ﬁfé’%’bmﬂ Jluria 8) i%?ﬁgggzﬁaﬂ
a Takke 3a180pa M CTOKA MONEBbIX Tpall- e @peness

3UCTOPOB BKJIOMEHLI BCTPOEHHbIe BNoKu-
poBouUlible KOHAeHcaTopbl. B kopnyce
npubopa IRA-E940ST1 pasmeuweHbl JiBa
Oarydvka ¢ ABYMS YyBCTBUTENbHbIMKW 3Ne-
MEHTaMK Kaxawid. Mpubop wmeetr oaonH
obwnii BuiBoL ¥ OObEOWHEHIILIA CTOKO-
BLI BbIROA, BbIBOLLI MCTOKA TPAH3WCTO-
pPOB — pasfefibHbie.

Tunoras cxema ripuMel IieHUs NMpooane-
KTPUYECKOro patymka B YCTpOWMCTBE OX-
pPaHHOW CcuUrHanu3aumm nokasada Ha
puc. 5. Kongencartopul C1 n C2 cnyxat
ONS NOAABNEINS BBICOKOYACTOTHbLIX HaBO-
0K Ha BbiBOALI Aaruvka B1 wn gonxuHol
ObITb YCTAHOBNEHbI B HENOCPELCTBEIHON
6n130CTU OT HEero. ITN KOHOEeHCaToPbl He
HYXHbI, €eCnn B NPUMEHEHHOM AaTHuke
VXE eCTb BCTPOEHHbLIE.

BuytpeHHnin nonesoid TpaH3uCTop
narymka B | sBko4eH no cxeme UCTOKOBO-
ro noptoputens. Ero Harpyaka — pesnc-
Top R1. KonebaHns HanpsxeHus, BO3HU-
Karowme Ha Hem NPy aBUXEHWN HArpeToro
06beKTa B YYBCTBUTENbLHOW 30HE, YCUnu-
gatoT Aga QY — DA1.1 n DA1.2. Nx oBumia

~ Leximnopy
tDpenens odiopa

Puc. 6

cnpuraer oblLylo M0SI0CY NPONycKaHus
CUCTEMEI LaTYNK—YCUNUTENb 3HAYUTE b
HO Huxe — go 0,06...1.2 lu.

Kak Tonbko aMnavTyaa curiiana Ha Bbi-
xoge OY DA1.2 npesbicut 0,8 B, cpabartbl-
BaeT komnapartop DA2.1, ecnu BeiGpocC Ha-
npsHPKeHus NonoxutTener, nnu DA2.2, ecrm
OH OTpuLATEneH, OTHOCUTEALHO HEKOTO-
pPoro 3HayeHus, 6NM3KOro K NONOBUHE Ha-
NPSXeHWs NUTaHnsa (OHO onpegeneHo Ho-
MuHanamm peauctopos R10 n R12). Buixo-
Abl KOMN2PAaTOPOB (C OTKPLITLIM KOSINEKTO-
POM) COElUHEHE Napannenblio, No3ToMy

NeNecTKoB € TeM, YTOOLI NONYUUTE HAWTTYH-
wue ycnoeua gnst obHapyxenus obbekra
B 3a1aHHOM cexkTope ob3opa.

Kpome pgarunkos cepwmn [RA, dupma
Murata BuInNyCcKaeT NMposnekTpudeckme
moaynu IMD-B101-01 n IMD-B102-01.
Hapsaoy ¢ cobCcTBeHHO AATHUKOM, TakOW
MOOYNL COREPXUT younntens 1 Gopmu-
poBarens UMNyNbLCOB, NPUrOAHLIX 414 No-
034U HA BXOAbl CTAHOAP THBLIX NOrMYECKNX
anemeHToB (y3en A3). CTpykTypHan cxema
MOAYNST NOKalana Ha puc. 7, a ueprex
KOpnyca — Ha puc. 8.
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Llokoneeka moayne oTAn4aeTcs Mano.
Y oboux eeiBog 1 — OOWMIA, MUHYCOBbBIN
BLIBOA, NUTAHUA; BbIBOA 3 — MNSIKOCOBOWN Bhi-

BOL, NUTaHWnA; BLIBOL, 4 — undpPOBOA Bbl- |
xon. Ho y mooyns IMD-B101-01 BoiBOA, 2 — |
aHANoOroBLIM BLIXOL YCUAWUTENSA CurHana |-
hatunka, a y IMD-B102-01 — Bxog cvrHa- |

na cTpobUPOBaHVIA KOMMYTATOPA.

OCHOBHbIE XapaKTepUCTUKU Moayneii

Hanpspkenuwe nutaduna, B ... ... 2,6...55
CobeTBEHHLIV NOTPednaembii
TOK, MKA .. ... . .. 120

BuixofoHOM TOK, MA
LNUTENBHOCTL BbIXOOHLIX MM-

NMYNLCOB, C ..o vt i it et 1...3
Bpemsa BOCCTAHOBNEHWNA NO-
che cpabaTtbiBanvs, C,
Hebonee ..................... 3
DanbHOCTL OBHapyxeHus 06b-
€KTa, M,
OE3NVH3BE .. .. ... ... 1
C nuH30M PpeHens .. ... ... ... 5
Yrono63opa, rpag. ... ... .. 119x38
Pabounit TemnepaTypHbiii MH-
Tepan,C .............. -10...+50

B crctemax, aBTOMaTUHECKKM BKIMOYAK0-

WX ocBeleHne npu obHapyxeHun nsn- |
XEHWS1 B NOMELLEHMI, Ha BXOA CTPOBWPO- |
BaHus moayns IMD-B102-01 obbiHO No- |
haioT curHan ¢ GoTope3ncTopa, pearmpy- |

0Lero Ha obLUY OCBELEHHOCTL., 3THUM
uckmouaT cpabaTblBaHWE  CUCTEMBI
B IHEBHOE Bpems.

Marepuan nogrorosun
A. CEPTEEB
r. Mocksa

-

flo marepuanam canra
<www.murata.com>.
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NMoneBble TPAH3UCTOPLI

cepumn KIMN504

‘E‘Eoneaue N-KaHaNbHbIE KPEeMHWEBbLIE
%. & TpansncTopbl KMNS504A—KIM504E cpen-
Her MOWHOCTU C WM30NWPOBaHHLIM 3aTBO-
pom 1 oboraiieHmem kaHana narotasnyea-
0T NO 3NUTAKCHANbHO-NNIAHAPHON TEXHO-
norvm. MNMprop OCHALWEH BCTPOEHHbLIM 32-
WHTHLIM 0BPaTHOCMELLEHHBIM AVOLO0M,
BK/IKOYEHHBIM MEXY UCTOKOM W CTOKOM.

TpaHancTopsl NpeaHasHaveHs! ana pa-
60Tbl B MCTOUHVKAX BTOPUYHOIO 3NEKTPO-
nuTaHua ¢ BecTpaHcPopMaTOpHbIM BXO-
OOM, B perynaropax, crabunmaaropax
1 Npeobpa3oraTensax HanpsXeHusi C He-
NPEpPLIBHLIM M UMNYNbCHBIM YNPaBSIEHUEM,
B NPWBOLHBIX y3N1ax MaNoOMOLHBIX 3NeKT-
ponBurarenei 1 gpyroin annapatype Obi-
TOBOrO W MPOMbILLNIEHHONO HA3HAYEHVN.

Mpnbopsl opopMneHsbl B NnacTMacco-
Bom kopnyce KT-26 (TO-92) ¢ xecTtknmmn
WTaMNOBAHHLIMUK NYXEHLIMK BLIBOOAMMN
(puc. 1). 3apybexHbliii ananor TPaH3nG-
Topa KMN504A —BSS88.
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OcHOBHbI@ XapaKTepPUCTUKHN
npu Top.cp = 25210 °C

[Toporosoe HanpsixeHue, B,
nNpw ToKe cTtoka 1 MA 1 co-
€[MHEHHLIX 3aTBOPE M CTOKE . .

ConpotueneHne OTKPLITOro
kaHana, Om, He Bonee, nNpu
OMTEeNBHOCTU MMITYNBLCOB
He b6onee 300 MKC n wmx
CKBaXXHOCTHN He mMmeHee 50,
npu Toke ctoka 0,25 A
M HanpsXeHun 3aTBOp—
nctok 4,5 B ona

KMN504A—KMN504B,
KN5044, KN504E
KNso4r

ConpoTtuBneHne OTKPLITOMO
KaHana, Om, He 6onee, npu
OMTEeNBHOCTU MMMYNbCOB
He Oonee 300 MKC MU MmX
CKBaXXHOCTW He meHee 50,
Npw ToKe cToka 14 MA 1 Ha-
NPAXEHWN 3aTBOP—MUCTOK
1,8 B onn

KIM504A— KN504B,
KNnso44, KNso4e
Knso4r

OcTaTtoyHbll TOK CTOKa, MKA,
He bonee, rpu Makcumanb-
HO [0NYCTUMOM Hanpsixke-
HUW CTOK—MCTOK WU Hyne-
BOM HENpPsXXeHWUy 3aTBOP—
UCTOK

.06..2

ToK yTe4dkn 3arBopa, MKA,
He Oonee, Npu HYNEeBOM
HanNPXeHWM CTOK—WUCTOK
M HANpPSXeHWWn 3aTBOP—
MCTOK =20 B

KpyTraHa BOnsT-amMnepHon xa-
pakTepuctukn, A/B, He me-

Hee, NPY AINTENBHOCTH M-
nynecoB He 6onee 300 MKc
1 X CKBAXXHOCTU HE MEeHee
50, npu  HanpsXXeHWM
CTOK—MWCTOK S B 1 TOKe CTO-
kKa025A. . ... ... ... ... .. 0,14
MocTosHHOE nNpsiMOoe Hanpa-
XEHWE 3aWMTHOrO LMoL,
B, He bonee, rnpv annTens-
HOCTU MMNYNLCOB He 00-
nee 300 MKC 1 nx CKBaXXHO-
cTU He meHee 50, npn Hy-
NEBOM HanNpshkeHun 3a-
TBOP—MWCTOK U TOKE Yyepes
awnon 0,5 A nnsa
KN504A, KNso4B—
Knso44
KMN5046, KN504E

Ternnoeoe  COMNPOTUBREHWE
Kkpuctann—cpeaa, °“C/Br,
He 6onee, onn

KM504A, KIN5046
KMNs04B—KNS04E

EmkocTb* TpaH3ucTopa, nd,
He Gonee, NPy HyNEBOM Ha-
NPSKEHWN 3aTBOP—MUCTOK,
HanNpPsXeHUMU CTOK—MCTOK
25 B u vactote 1 My

8X0aHas
BbLIXOAHaNA
NpPoOxXoaHas

* CripasoyHLIE napameTpsbt.
npep.em.l-lo aonycTtuMblie 3Ha4YeHunda

Hambonblwee  Hanpsikenme
CTOK—WCTOK, B, ons
KM504A, KMN504E,
KNso44, Krnso4ke
KNs04B
KNso4r
HanBonsLuee HanpsxxeHue 3a-
TBOP—WCTOK, B
Hanbonbwmia  NOCTOAHHLIN
TOK™ CTOKA, MA, nns
KM504A, KNso4b
KNso4B, KNs5044,
KMNso4ke
KNso4r
HanGonbwwni
TOKY CTOKA, A
Hawnbonblian NOCTONHHAs
paccenBaemas MOLL,~
HocTh™*, BT, Npwn Temnepa-
TYpE OKpyXawlel cpenbl
He Bonee 25 °C, gns
KNS504A, KNs04b
KN504B— KIN504E
Hanbonbwasa Temneparypa
kpwucTanna, ‘C
Pabounit TeMnepaTyplIbin NH-
TepBan OKpyXawLehn cpe-
ouL°C oL -55...+125

WMNYNBCHBIN

* [pn yCrAoBm HENPEBLILLICHUNS MPEACALHLIX

FHAYEHWIT MOLLIHOCTI PACCeaHYSt ¥ Temnepary-
pbl KpMCTaNIa.
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JonyctumMoe 3HaueHne CcTaTuyeckoro
noteHunana — 30 B B COOTBETCTBMM
c OCT 11 073.062. Pexum paboTthl 1 yC-
NOBUSI MOHTAXa TPaH3UCTOPOR B annapa-
Typy — no OCT 11 336.907.0.

HanGonee BaxHbie rpaduueckme Tuno-
Bbl€ 3aBUCMMOCTH NAPaMETPOB TPAH3NCTO-
poB cepun K504 nperncraBneHbl HUXE.
Ha puc. 2,a 1 6 NoKasaHbl BLIXOAHLIE Xapak-
TEPUCTHUKW NP OBYX 3HAYEHUSIX TEMNEepaTy-
Pbl OKPY>AKOLWEN Cpenpl, a Ha pyuc. 3 — 3a-
BUCHMMOCTEL TOKa CTOKa OT HanpshkeHWa 3a-
TBOP—WCTOK. Ha puc. 4 naobpaxeHa HOp-
MannM3oBaliHas 3aBMCUMOCTL COMPOTUBIIE-
HWsT OTKPLITOrO Kanana npubopa oT Temne-
parypbl (R, — OTHOLLEHWE TeKyLLIero conpo-
TUBIEHUS KaHasla K COMPOTMBNEHWIO MNPV
Temneparype kpucrtanna +25 °C).

Puc. 5 ninmioctpupyeT TemneparypHoe
M3MEHEHUE MNOPOroBOro HanpskeHus,
a pmc. 6 — MakCmManbHO BONYCTUMOIA MO-
CTOSIHHOW MOIHOCTKY paccesiHna. [pen-
CTaBNEHWE O TOM, KAK MEHSIKOTCH 3HAYEHUN
BXOAHOM, BLIXOLHOW M NPOXOOHON EMKOCTU
TPaH3UCTOPOB NPY M3MEHEHU HaNpsKe-
HWHA CTOK—WCTOK, Oaer rpaduvk Ha puc. 7.
3aBMCUMOCTb KPYTH3HbLI BOJSIBT-aMMNEPHOM
XapakTepucTMKN N COMNPOTUBNEHNS OTKPbI-
TOIrO KaHasia OT TOka CToKa NpeacTaBieHb
Ha puc. 8 n 9 cooTReTCTBEHHO. MOWHOCT-
HbIE BO3MOXHOCTY BCTPOEHHOMO 3alLNTHO-
ro nvoaa nemoHcTpupyet puc. 10.

Martepuan nogroroeun
B. KUCEJEB
r. Mutrck, benopyccust
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He 3abyasTe 0 kondurypauwmm!

Cpenn obnacrer BHyTpeHHen naMaT
MWKPOKOHTPOJUIEPE €CTh OAHA. O COAEPXM-
MOM KOTOPOW, ONUCLIBAA KOHCTPYKUMIO Ha
MWKPOKOHTRONNEPE, 4acTo 3abbiBaoT pac-
CKa3artb. JTO TaK Ha3kLIBaAEMble ODWTbl KOH-
dvrypaumn, U3BECTHLIE Takxe NoL, Ha3sa-
HusimMK Locks ("3amkin™) u Fuses ("nnaekue
BCTABKM™). 3anuncbiBas B 3Ty 06512CTb HyNA
1 eMHNLBE, 3303K0T peXxumMil paboTel y3noB
MUWKPOKOHTpONNepa, B TOM YWNCHE TaKTo-
BOIO reHeparopa 1 CTOPOXEBOro Tanmepa,
M3MEHAIT HYHKLUNOHANLHOE HAa3Ha4YeHWe
HEKOTOPbIX BbIBOJOB MUKPOCXEMbI.

BaxHoe 3naqeHne mMmeeT U BO3MOX-
HOCTb, 33188 COOTBETCTBYIOLLYKO KOHpUIy-
PALMIO, 3anNpeTUTb AOCTYN C NOMOLLLIO NPO-
rpPaMmMaTopa K BHyTpeHHel NamMaTi MUKpPO-
koHTponnepa. OgHako NoNb30BaTLCH 3TON
BO3MOXHOCTBIO CnepyeT ¢ 60NbLUIOI OCTO-
POXHOCTBLIO U TONBKO NPW NOSIHON YREPEH-
HOCTM, 4TO 3aluliaemMas nporpamma 3a-
rpyxeHa 6e3 ownbok n paborocnocobHa.
Mocne BKNIoYEHUA 3aMThl HAMTK OLUIMOKW
B COLEPXMMOM MamATV NPOrpamMm 1 BHECTH
Kakne-nmbo UBMEHEHU ye He yaacTCs.

Yicno Y HaaHaveHwe BUToB KoHhMrypa-
UMK y pa3HbIX MUKPOKOHTPONNEPOB HEOOM -
HaKOBO. TOYHYIO MHGOPMaUMIO O HUX JNyHLLE
BCEro nonyyars U3 onlcannii (datasheets)
COOTBETCTRYIOWMX Npnbopos. Hanpumep, y
MUWKPOKOHTRONEpoB cepuii ATS0, ATBSS c
NOMOLLbI NporpaMmMaTopa nocneaosarenb-
HOIO TMNA MOXHO NNLLIL BKNIOYUTL 3aLUmMTy
namsaTK. Y npnbopos cepunia ATtiny, ATmega,
PICmicro BO3MOXHOCTU U3MEHEHWS KOHDN-
rypaumvmy 3Ha4MTensHo LWpe.

OkHO ynpaeneHwusa KoHpurypaumei oT-
kpbiBaetcs B PonyProg npm Buibope nyHk-
Ta Menio "Komanob™ — "Security and Con-
figuration Bits...". MNovemy-10 ero Hassa-
HWE He NepeBeneHO Ha PYCCKNIA A3bIK fa-
xe B "pycudnumpoBaHHOR" nporpammMe.
BwAa OKHa 3aBUCHT OT TUNA MIAKPOKOHTPON-
nepa. lNokazaHHoe Ha puc. 28 OTHOCKUTCS
k PIC16F628.

Ecnu 3arpyxeHnHsiti B Oydep nporpam-
matopa ¢ann coaepxars fAaHHbIE 0 KOHpW-
rypaumu, B OKOWKaX pRAoOM C Ha3BaHWAMMN
BuTOB OYRYT paccTasfieHb! "ranoukun”™, MNpm
HEeoHXOAVMMOCTM MX MOXHO YOpaTb 1ny no-
CTaBUTbL CAMOCTOSITENBHO, LLENKAS MLILLLIO

fMpogonxense.
Havano cm. B «Pagno”, 2004, Ne 1—6

P A. Oﬂfh”,d‘. Moc:qsa
gam\\\m R

}

no okowkam. HasHaueHne 6utoB B pac-
cMaTpuBaemMomM cnyyae crnegytoLiee:
CP1, CPO, CPD — 3awuTa koga: ecnu
3HaueHns Bcex aTux OMToB paBHbl 1 ("rano-
4ek" HeT), OHAa OTKNYeHa. HYTobbl NpenoTs-
paTnThL CnyqyanHoe BKoYeHue, Butbl CP1 1
CPO pybnmposaHel. Jlniib 3aHecs B 0Ha "nyo-
nsa" OAVHAKOBLIE 3HAYEHNA, MOXHO 3a4aTh
OAWH N3 BO3MOXHBIX PEXUMOE 3aLLMThI.
LVP — HM3KOBOSBTHOE NPOrpaMMmnpoBa-
HWe pa3peweHo (1) nm ve paspeLseno (0).
B nepBom Cny4Yae a1s nepesoia MUKPoCxe-
Mbl B PEXMM NPOrPaMMNMPOBIHNA HaNPsHKE-
Hre +12 B He TpebyeTcs. NamensTs 6e3 Ha-
NOBHOCTY COCTORHUE ITOrD BUTa HEe cneny-
eT. Ecnu nporpammarop YMTaet cogepxum-
MO€e NAMATK MUKPOKOHTPoIepa — BUT yc-
TAHOBNEH NpaBuibLHO. B NpOTMBHOM cnyqae
NOMOXEeT TOSMbKO 3aMeHa nNporpaMMaropa.
BODEN — BHyTpEHHWIA eTeKTop NOHW-
XKEHUA HANPSKEeHUS NUTaHns BKKoYeH (1)
munu1 BeikmioueH (0). BkmoyaTb AeTekTop cne-
AYET TONLKO NpW YBEPEHHOCTW, 4TO B 3@-
rpy>xaemoi B MUKPOKOHTPOIED NPOrpam-
ME NPEAYCMOTPEHO €ro NCNonb30BaHVe.
MCLRE — BLIBOA 4 MMKPOCXEMBI CNYXUT
EXOL0OM CMIrHana yCTaHOBKM MWKPOKOHT-
ponnepa B ucxoagHoe cocrosiHme MCLR (1)
nnn 06b6I4HBIM L poBLIM BXxOA0M RAS (0).
/PWRTEN — TtaiimMep 3afiepXkn nycka
MUKPOKOHTPONNAEPA NOCNE Nnoaayy Hanps-
WEHWA NUTaHKA BbIKNICHEH (1) unn BoveH
(0). ObbiuHO ero Bxkno4aoT, HTOBEE AaTh
BpemMsi Ha "packauKy” TaKTOBOMY reHeparto-
Py C KB2pUEBbIM PE30OHATOPOM.
WDTEN — ctopoxesoii Taiimep (WDT)
BisioueH (1) unum BoiknoyeH (0}. Cwnbou-
HOE BKJIKONEHWE 3TOro Tanmepa Hepeako

ar .
\ oA

et

porpammaTopbl " nporpaMMMpOBaHne

BLIBAET NPUYMHON TOrO, HTO 3anporpam-
MNPOBaHHbIM MUKPOKOHTPONNER, HAYAR pa-
BoraTth NPaBUNBHO, KKObIE HECKONLKO Ce-
KYHL BO3BpALLAEeTCs B MCXOAHOE COCTON-
HWe. B nogobHoi cutyauummn nonpobyiiTe
BuIKHOUUTE WDT.

FOSC2—FOSCO0 — 1un TakToOBOro re-

HepaTopa v pexum paboTel BeIBOAOB 151

16 MrKpOKOHTPONNEpAa:

111 — yacTOoTa BHYTPEHHErO TaKTOBOro
reHepartopa 3aflaHa Ppe3ucTopom (y
PIC18F628) nnn RC-uensto (y PIC16F628A),
NoOKNIOYEHHbLIMI K BbiIBOLY 16, reHepupy-
eMblii CUrHaN BbIBEAESH O151 KOHTPONS Wiv
ApYroro ncnonL30BaHWs Ha BLIBOA, 15.

110 — ananorvyHo 111, HO reHeparop
BHELUHEero Bbix0/1a He MMeeT, BbiBog, 15 cny-
XUT BXOAOM/Bbixogom RAB.

101 — BHYTpPeHHuii reHepaTop paborta-
eT 6e3 BHELWHWNX 3NEMEHTOB, | EHEPUpYe-
MBI M CUIHaJ1 BbiBEAEH Ha BeIBOA, 15, Bbl-
Bop, 16 CNyxuT BXCOOM/BbixOA0M RA7Y.

100 — ananoruuyHo 101, Ho reHepaTop

BHELUHEr 0 BbIX0Aa HE UMEET, Bbieoa 15 cry-

XUT BXOAOM/BRIXOA0M RAB.

011 — BHYTPEHHWI reHepaTop He aew-
CTBYET. BHeWHMM TaKToBbIM crrHan noga-
tOT Ha BeIBOA, 16, BbIBOA 15 CnyXKUT BXO-
aom/Bbixoaom RAB.

010 — mexay BuiBOgamu 15, 16 noa-
KNIOYEH BBICOKOYACTOTHLIA (HS) kBapue-
BbIi1 pE30HAaTOP.

001 — mexay sbiBOgamu 15, 16 nog-~

KntoueH oBbINHLIN (XT) kBapLeswili peso- . .

HaTop.

000 — mexny eeieogamMu 15, 16 nop-
KNtOYeH ManomoLUHeiA {(LP) keapuesbIii pe-
30HaTop.
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Ecnun B onncanny KOHCTPYKUMI HA MK~
KPOKOHTPONNEPE He yKa3aH TUI TaKTOBO-
ro reHeparopa, ero yaaeTcs onpefnenvTto
¥ BbibpaTtb HYyXHble 3HauyeHua 6uToB
FOSC2—FOSCO, npoeepuB No cxeme, Ka-
KME 3NEMEHTbI U LLENK NOJKNOYEHDI K Bbl-
Boaam 15un 16.

K coxaneHuto, B AOKyMEHTaUMMn Ha MU-
KPOKOHTponnepsl cepun PICmicro HeT yeTt-
KMX KPUTEPWER, NO KOTOPbIM CnegyeTt OTHO-
CUTb pe3oHaTopbl kK rpynnam HS, XT unu
LP. Hawe Bcero nopxoant sapuanT XT. Ho
ecnv reHeparop He Bo3byxnaerca unm pa-
foTtaeTt HeycTouMBO, a nogbopka NoaKNc-
YEeHHbIX Mexay ero BeiBogamun v obuwmm
MPOBOAOM KOHAEHCATOPOB HE NOMOraeT,
nonpobynTe K gpyrie BapuaHTel KOHpW-
rypaumu. Bo3moxHo, napamMerpot Cnosik-
30BaHHOrO NPM NOBTOPEHUW KOHCTPYKLMI
KBapua 3Ha4YMTENIEHO OTNMYATCA OT Npit-
MEHEHHOr 0 ee aBTOPOM.

3Ha4yeHVs HEeKOTORbLIX Pa3paaos Cno-
B2 KOHpUIrypaumm nHorga beiBaloT MHON -
BUAYaNbHLIMW AN KAXA0ro sK3emMnaapa
MWKPOKOHTPONNEpa ONPEAENEHHOTO TH-
na. Hanpumep, B PIC12F629 n PIC12F675
OBYMSA CTAapLUMMK pa3paaamm 3Toro cno-
Ba Npu 3aBOLCKON pPErynupoBKe M3ro-
TOBNEHHOW MUKPOCXEMbI yCTaHasnmea-
IOT HOMWHanNbHOE 3HavYeHue o6pPa3uLoBo-
ro HanNnpPsXeHWa Anga €e aHasnoroBbiX y3-
noB. B noaobHbIX cnydanx Heobxoammo,
Ha)xaB COOTBETCTBYIOWYIO KHOMNKY B OK-
He "Configuiation and Security Bits”, npo-
YMTaTb CNOBO KOHGUIYpaLIMKU HOBOK, ELLE
HE noABepraswencs CTUpaHUIo U Npo-
rpPaMMUpPOBaAHUID MUMKPOCXEMbE U NO3a-
60TUTLCST O TOM, 4TODOLI 311a4eHNs ITUX
paspsaoB NOCNE NPoOrpaMmMnpoBaHnNa 0c-
Tanucb NPEXHNMMU.

MHorve CoBpeMeHHLIe MUKDOKOHTPON-
nepsl 0CHaWEHbLI BHYTPEHHUM TAKTOBbIM
reHepaTopoM, He TpedyIoLWM Ana CBoen
pabOThbl HUKaKMX BHELUHWX 3N1eMeHTOB. Ha-
CTOTY 3TOr0 reHeparopa noAcTpaueaioT
nporpamMmmMHo, U3MEHNAA KOA B cneumasib-
HOM perucTpe MMKPOKOHTponnepa. 3Ha-
YeHWe Koaa, COOTBETCTBYIOLLEE HOMM-
HaNbLHOM YacToTe reHeparopa (0bbIHHO N3
paga 1, 2, 4 nunn 8 Mlu), HalngeHHoe ans
LAHHOIO 3K3eMnnsipa MUKPOKOHTpONne-
pa Npy 3aBOACKOWN HACTPOMKE, 3annchi-
BaIOT B €ro NamsTh.

Y MUKpPOKOHTRONNepoB gpupmel Atmel
370 cheyransHasa obnacTe NamaTy, He CTH-
paemasn npu ounctke FLASH-namsm un EEP-
ROM. B HekoTOpbIX Cny4yasx 3anucaHHoe
31EeCb 3HAYEHME NEPEHOCUTCH B PEMUCTP
KanMbOpOBKK FEHEpATOpa aBTrOMaTUYECKN
npy BKIIOYEHUW NUTanWA. B apyrux Heob-
XOAWMO “BPYYHYIO" (NPEayCMOTPEHHOM 415
3TOr0 KOMaHAoM NporpaMmMarTopa) Npoym-
TaTh 3Ha4YEHKe KanbpoBOYHOIo KOOA N 3a-
HECTHW ero 8 onpeaeneHHyto sHenky FLASH-
namatu unyu EEPROM.

B PonyProg ang pa6oTtsl ¢ kannbpo-
BOYHbIM KOLIOM NPEAYCMOTPEHO LBa NMyHK-
Ta meHw "KomaHngot”. MNepBebId N3 HUX
("CuutaTth KANUMBPOBO4YHbLIA BAIT reH.”)
NO3BONNET NOMYUUTE 3HAYEHNE 3TOMO KO-
[a U3 cneunansiion NamMaTh MUKPOKOHT-
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ponnepa n coxpaHutb ero B 6ydepe no
aapecy, yKkasaHHOMY C NOMOLLLIO BTOPO-
ro nyHkTa ("Hactpoika kanubpoBKKn re-
HepaTopa”, puc. 29). Ecav nocraButb
"ranouky” y Hagnmcu "OTHOCUTENbHO Na-
MATKU AaHHBIX", KOA ByOET 3aHECEH HEe BO
FLASH, a B EEPROM. Xouy npeoynpeovTe,
paboTa aTUX NYHKTOB MEHID NPOU3BOANT
BNeYyaTtneHne He BnonHe otnaxeHHon. Ha-
Letoch, B HOBbIX Bepcusax PonyProg Hepo-
yeTbl OyayT yCTpaHeHsol.

MukpokoHTponnepsl PICmicro, ocHa-
ILEeHHbIE BHYTPEHHWM NOACTPaNBAEMbIM
reHepartopoM, obbl4HO xpaHAaT "3aBog-
CKOE" 3Ha4YeHne KanMbpoBOYHOro Koaa
yXe 3anncaHHeiM BO FLASH-namaTe, kKak
NpPaBuvno, B €e CaMylo CTApPLUIYIO AYENKy.
Mpy HEOCTOPOXHOM CTUPAHWK NAMATI 3TO
3HaueHne Gynet notepsHo HaBcerpa. MNo-
ATOMY NPCeXAE, YEM NOoLaBaTh KOMaHOy
CTUpaHua, Koa HeoOXOAMMO NEepPeEHecTU B
COOTBETCTBYIOLLYIO Auelky Bydepa npo-
rpaMmMaTopa, B KOTOPOM YXe HaxoOaTCs
NOAroTOBNEHHBLIE K NPOrpPamMMmMpOBaHnIo
AaHHble. HO 1 nocne sToro cneayer co-
BnioaaTh OCTOPOXHOCTL. Ko MOXET BbiTb
YHUYTOXEH, HANpPUMEP, NPU NOBTOPRHON
3arpy3ke bydepa u3 ¢ainna. Ha BCskui
cnyyai 3aanuwmnte ero Ha bymare unm npsa-
MO H3 KOPMYCE MUKPOCXEMBbI.

Xorenocs 661 06paTUTLCS K aBTOPaM
KOHCTPYKUMNA Ha MUKPOKOHTpOIREpax.
Onucsisas ux, He 3abbiBadiiTe paccka-
3biBaTL 06 0CObEHHOCTSIX NPOrpamMmH-
POBaAHNS KOHPUrypaynmn, a ecnu Heob-
XO[AMUMO, ¥ YCTaHOBKYN YaCTOTL! BHYT-
pexHero reseparopa.

OCTOpPOXHO, yTUNUTDLI!

B ynomaHyTOM B NOA3AroNnoBKE MEHKD
cpeam NyHKTOB, HECOMHEHHO, NONE3HbIX
Npu NOAroTOBKE K NPOrpaMMuUpoOBaHUIO
("OunctuTb Bydep”, "3anonHuTe Bydep”},
€CTb M TAKK1e, 1He0CTOPOXHOE MCNONIHeH e
KOTOPbIX MOXET UCKa31Tb NOATroTOBNEH-
HbIE K NPOrpaMmMypoBaHnIc AaHHbIE, NPU-
YEeM 3aMETUTbL BHECEHHLIE U3MEHEHWSA "' BU-
3yansHO" O4eHb HENPOCTO.

MyHKT "YasouTts” yBenuymnBaeT BOBoe
obbem Hydepa nporpammupoBaHus. MNno-
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X0 TO, 4TO NpPU 3TOM Kax bl 3arnmcaHHLIn
B HEM paHee BaUT NOBTOPAETCH ABAXAb! B
cocegHWX a4erkax. K cuacTelo, B nocnesn-
HUX BEpCUax POnyProg NCnonHeHmne aToro
AYHKTa 0N MMKPOKOHTPONNEpoB 3abno-
KMPOBaHO.

MyHkT "MNepectaBuTtb BalTH™ MEHAET
MEeCTaMM 4YETHLIE N HeYeTHble BanThl By-
¢epa. Npumep nokasaH Ha puc. 30: a —
1o, 6 — nocne UCNonHeHna AaHHOTO NyHK-
Ta. YT0bbl BEpHYTL cogepxmmoe dydepa B
MCXOOHOE COCTOSHWE, A0CTATO4YHO BbiDpaTh
3TOT NYHKT NOBTOPHO.

Nynkr "YcraHoBUTb cepuiiieiii Homep”
MCNONbL3YIOT ANA TOro, YTobLl Npy 3anu-
CW OOHON U TOMW Xe NporpaMmmbl B HE-
CKOMbKO MUKPOCXEM MPOHYMEPOBaTh 3K-
seMnnsapbl. Pe3ynbtar ero BLINONHEHWS
nokazaH Ha puc. 30, B. Kak BUOMM, HO-
Mep 3aHEeCceH B Nnepsble ABe A4deiky bBy-
¢depa FLASH-namsatH, B peaynbrarte 4ero
noTepsiHol HAXOAUBLLUMECS TaM Nporpamm-
Hbie KOAbl. PaboTarb Takaa nporpamMmma,
ecTecTBeHHOo, He bynerT.

Ecnun Hymepauwsn gencTBuTensHo Heob-
XxooMma, cneayeTt no3aboTUTLCA 0 TOM,
4TOoObLI HOMEpP OKa3ancs 3aNMCaHHbLIM B 3a-
BEOOMO HE NCNOJIL3YEMBLIE MNPOrpamMmMon
AYenKy. YCTaHOBUTL 2pec, N0 KOTOPOMY
Byner 3anncaH HoOMep, NO3BONSET NYHKT
"YeTaHoBKa CepUIMHOro Homepa™, OTKpbI-
BAIOLA OKHO, NMoKa3aHHoe Ha puc. 31.
Kpome agpeca, 3gecb MOXHO 3agath ou-
iy ("Pazmep”) iomepa B8 HainTax, nops-
DOK ux cneaoBaHus ("®Oopmat™) v Havanb-
Hoe 3Hadenue ("Hucno™). dopmar "06-
paTHO" COOTBETCTBYET OOLWENPUHATOMY
nopsaoky 3anvcun Mnaawero 6aita no
MeHBLIEMY afpecy (PaBeH yKa3aHHOMY B
okHe “"Afjpec”), a cTapwiero — no bonbLue-
my. B popmaTte "lMpamo™ nopsaok cneno-
BaHKUs OANTOB OT CTAPUICro K MNaaluemy.
Ecnu BoIOpaH pexum "ABToyBenMueHue”,
3Ha4YeHWe HOMEpPA aBTOMaTUHECKW BO3-
pacTaeT HA eAVHULY NOCHE KaXA0ro Bhl-
MIONHEHUS]I NYHKTA "YCTaHOBUTL CEPUNHLIN
HOMER", B NPOTUBHOM CNy4ae OHO OCTa-
€TCH HEM3MEHHDBIM.

H106b1 HapexHo 0bHapyxuTb Henpea-
rlramepelinoe nckaxelime nojiroToRneH-
1IbIX K MPOrpamMMynpoBaHnio OatiHbIX CNy-
4alHbIM BbINONHEHMEM "OMNacHLIX" onepa-
LK1, pekomeHayeTca 3anomunTs CRC
NpaeunbLHO 32NnosHEHHOro Gydepa n cee-
pUTE €ro ¢ GaKTUYECKUM 3HAYEHWEM He-
nocpeacTBEHHO Nepes NporpaMmmmnposa-
Hnem. CRC (Cyclic Redundancy Code —
UMKNTMYECKMIA N30LITOULILIA KOA) BblYMC-
NFI0T NO CRELMansHOMY anropmuTMy. B oT-
nuymne ot oObINHON KONTPONSHOW CYMMbI,
OH YYBCTBUTENIEH K UBMEHEHMAM HE TONb-
KO 3HaYeHuii B a4eiikax bydepa, HO 1 no-
psRAKa MX CNELOBARUVA.

Kak nokasaHo Ha puc. 32, Texylee 3Ha-
yeHne CRC BbiIBELEHO B HUXHENW 4acTu
(cTpoOKe COCTOAHWSA) rMABHOr0 OKHA
PonyProg BMecTe ¢ BLIOpaHHbIM TUNOM
NPorpamMmmMnpyemMol MUMKpOCXeMbl 1 06be-
MOM ee namaTh (Cymmoin obvemor FLASH
u EEPROM). Te xe cBegeHnsa MOXHO Nony-
YT, BEIOpaB B meHio "KomaHabl” NyHKT
"Mudopmauma”. K coxanenmo, CRC He
YKA3LIBAET, 3HAMEHWE KAKOM WVMEHHO A4e-
KW nameHeHo. ODHapyXMB MCKAXeHNe, Npu-
nercsd nbo NPOCMOTPETb U CPaBHUTL C
TpebyeMbiMy 3HAYECHUA BO BCEX AYenKax
bydepa, nubo NoBTOPUTEL Onepauyun no
noaroToOBKE AaHHLIX 3aHOBO.

(Mpogonxernue cnenyer)

Ponakrtop — 6. Usanos, cxprirworst — A. flonrug



Mpundop pna npoBepku TPaH3UCTOPOB
A. CJIMHYEHKOB, r. O3epck YenabuHckoi o6n.

pUHUMIKManbHast cxema npubopa ans
NPOBEPKK TPAH3UCTOPOB NpUBEAEHA
Ha puc. 1. OH COOEPXUT CUMMETPWYHbIA
MynbTURMOpaTOpP, COBpaHHbIA HA TPAH3UC-
Topax VT1 n VI2 no CcTaHpapTHON cxeme.
MynsTBMOpPATOP reHeprpyeT NPSMOYToNb-
HLIE UMNYNbLCEE C YacToTon meree 10 My. C
KONnekTopa TpaH3ncTopa V12 mMmnynbChbl
4yepes koHgencatop C3 nocTynatoT Ha ge-
nutenb HanpsixeHus RS, R6 1 Ha rHe3po X2
"B", K kKOTOPOMY NoAKNICUAKT HBaly NpoBe-
paemoro rpaHaucTopa. Krieagam X1 "K' n
X3 "3", cOOTBETCTBEHHO, NOLKMOHAOT KOS~
NEKTOP W AMUTTEP 3TOro TpaH3ucropa.
Mpw npoeepke nepekmodaTens SA1 yc-
T2HABNMBAIO | B NONOXEHNEe, COOTBETCTRY-
oLee CTPYKType TpaHancTopa. Ha cxeme

BaeT Ha 06pLIB OAHOIO N3 NEPEXOAOR WK
npo6Goi nepexona amutTep—o6a3sa.

ns npoBepKU TPAH3UC1OPOB CTPYKTY-
pbi TUNA p-n-p NepekmioyaTens SA1 nepe-
BOAAT B NONOXeHWe "p-n-p”, Npn 3ToM, EC-
NN TPaH3NCTOP UCNpaBeH, MUraeT CBETO-
ovoa HL1, a npu HEUCNPABHOCTWN TPaH3W-
cTopa oH NMBO CBETUT NOCTONHHO, NMBO
HE CBETUT COBCEM.

Mutanne npnbop Noay4YaeT oT Tpex ane-
MEHTOR {NankunKoBbix HaTapeek), HO MOX-
11O UCMNOSIb30BATL U akkymMynatopol. MNpuy-
©0p TakXKe MOXHO NNTAaTb OT BHELLIHEIO UG-
TOYHMKA HanpsxeHnem ot 3 o 9 B, ans
3TOro NpeaHasHa4deHel rHesna X4. BrHew-
HUN UCTOYHWK HENL3% NOOKNOMATL NPY yC-
TAHOBNEHHLIX B NpMBOP 3anemMerTax nuia-
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nokasatlo, 4To nepenouarens SA1 Haxo-
OWTCS1 B NOJSIOXEHWUWN NS NPOBEPKU N-P-N
TPaH3uCTOPOoB. [NpoBepRemMbii TPaH3UCTOP
OKa3blBAETCS BKMNIOYEHHLIM N0 CXEME C 00-
MM IMUTTEPOM B YCUNUTENBHOM PEXM-
mMe. B €10 KONNeKTOpHON Lenn BKNIOYEHbD!
TOKOOTpaHunyBaowmn pesvctop R7 v nH-
avkaTtopHole ceetoavonbl HLT, HL2.
Korpa kHomnka SB1 HaxaTta, Ha MynbTU-
subpartop v npoeepsieMblii TPaH3UCTOP NO-
A3eTCs NUTAHKME, a UMNYNLCbE MyNbTUBK-
Bpartopa, noctynawime Ha 6a3y nporeps-
€MOro TpaH3ncTopa, NEPUOANNECKN OT-
KPLIBAIOT U 32KPLIBAIOT ero. Ecnn tpaHan-
CTOp Ucnpaser, To ceetoamon HL2 mura-
€T CYacToTOW, PaBHOM 4aCTOTE MyNLTUBKU-
opartopa. Ecnu ceeTognop HL2 ropuT no-
CTOAHHO, TO Y TPAH3NCTOPa NPoOHT Kon-
NEKTOPHLIA Nepexoq, ECNN Xe CBEeTOANOA,
HL2 He cBeTMTCH COBCEM, TO 3TO YKasbl-

HUS, OAHAKO B CNy4yae UCNOoNb30BAHNS aK-
KYMYISTOPOB K rHe3aam paskema X4 noly-
CTUMO NOAKNIOYATb YCTPOUCTRO ANs NX 3a-
psaku. Hepes a1 rHe3aa BO3MOXHO W -
TaHWe ApYrux ManoMOLULHbIX YCTPOWCTB.
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MyneTMBUDPaTOp MOXHO BLINONHUTB
NPakTU4eckn Ha NoBbiX ManoMOLLHIbIX
TRPAH3UCTOpax, Aaxe CTPYKTYpPs p-n-p,
NOMEHAB NONAPHOCTb NUTAHWUS U KOHLEH-
catopos C1—C3. lNpn 3Tom HagNUCK Ha
nepeknoyartesne SA1 1 Ha ceeToaMOOax
HL1, HL2 Takxe HyXHO NOMEHATb Meci1a-
MK. HacToTy NepekioveHnsa MynbTUBK-
6paTopa MOXHO M3MEHUTb NOADOPOM KOH-
peHcatopoB C1, C2. MynsTnBnbparop Mo-
XeT Obltb U HE CUMMETPUYHBLIM, ECNU yC-
TAHOBWTb KOHAEHCATOPbI PA3HOW EMKOC-
TW, NPU 3TOM N3MEHAETCS XapakTep Mura-
HWSA CBETOANOLOB.

Ha puc. 2 nokaszaHa neyarHas nnara
npnbopa, KOTOPYI MOXHO BLINONHUTL N3
OOHOCTOPOIINE GONbIMIMPOBAHHONO CTEK-
NOTEKCTONNTa unn reTtuHakca. BnonHe
LDOMNYCTUMO UCNONb30BATL U APYIrON N30-
NAUKOHHBLIK MaTepuan, Npoaenas B HEM
OTBEPCTUA N COEUHUB AETANKU, COOTBET-
CTBEHHO PUCYHKY, UX BRIBOAEMU, Npoae-
ThiMW B OTBEPCTUA, W AONONHUTENIbHbIMU
NPOBOLAMW.

Mes3nga X1—X3 ana noakoYeHus npo-
BEPSAEMOro TPAH3UCTOpa — 3TO NONOBK-
Ha naHenun ana Mukpocxem ¢ 14 BbIBO-
ANaMn, cpefHniA KORTaKT KOTOPOW yaaneH
(cm. puc. 1), a CAHOUMEHHbIE BLIBOALI
COOMHEHb! ApYr ¢ ApyroM. MOXHO Tak-
Xe MCNoNbL30BaTh OO0 ApYyron NATKU-
KOHTak1Hbi pa3zkem XS1 {puc. 3), noo-
XOASHIMA NO agrnamerpy oTBepcTuii, Ero
MOHTUPYIOT Ha HeBonkLWoK NeyaTHOM Nna-
T€, 3aKPernJIeHHON U3NyTpY Ha NNLEBON
naHenn npubopa. KOHCTPYKUWUY camo-
AenblibIX PA3bEMOB HE Pa3 NPUBOAUINCE
B XypHane "Paano”.

Kuonka SB1 nogonaet nioban, Hanpwu-
mep, KM1-1, N2K 6e3 dukcaumm n 1. 4.,
nepekntotatens SA1 — Toxe niotoi (MT3,
N2K ¢ asyma rpynrnamm KOHTakToB). Pe3u-
ctopbl — MJIT, koHgeHcaTopbl — K50-35
unu apyrue nopodHbie. CMOHTUPOBAHHYIO
nnaty npndopa sakpennsitoT B jitodom noa-
XO/1SLLLEM NO pasmepy Kopnyce (puc. 4),
W3roTOBNEHHOM W3 U30NALUMOHHOID Ma-
Tepuana. Ha nnuerow naHenn pa3meLle-
Hbl ceeToAnoab HL1 n HL2, noa koTopbi-
MW COgnaHa Hagnueh C YKasaHuem CTPyK-
TYPbl NPOBEPAEMOro TPaH3UCTopPd, pasb-
eM XS1 Ana noaknioueHns TpaH3ncTopa,
nepeknoyarens SA1, ykasbiBaiownin
CTPYKIYPY, ¥ kHonka SB1 ang BkiloyeHus
npubopa. Ha HOKOBOW C1eHke Kopnyca
pac1onoXeH paskem X4 ans NOAKIIUEHNS
BHEUINErQ UCTOYHWKA NWUTaHWA ¢ Hanps-
XeHnem ot 3 a0 9 B.

Mpy npoeepke rpaHancTopos 6oNLLIOM
MOLLHOCTW, HO C ManeHbLKMM ko3dbdnuy-
CHTOM Nepenativ Toka, 0COBEHHO repmMaHn-
€BbiX, CBETOAMOALI MuratoT cnado, xoTa
TPAH3UCTOP U UCTIPABEH. B 3TOM crnyyae
BMECTO pe3ucTopa RS none3Ho BKNOUYUTb
Lenb 13 NocCNeaoBaTebHO CORAMHEHHbIX
FepeMEHHOIO 1 NOCTOSIHHOT O PE3NCTOPOR
RS M R5". MIamMeHReHnem 1x CoOnpoTUBNEHUS
noBUBAIOTCA HAUNYHLLETO CBEUCGHUA cBe-
TOOUOL0B.

PeaucTop R6 Takxke none3Ho nono-
Bpatb, yBENWYMBEA €ro CONPOTUBNEHUE,
MHauYe NP NPoBEPKE HEKOTOPbBIX MOLLHBIX
TpaH3ucTopos ceetonmoasl HL1 v HL2 6y-
AYT CBeTUTLCS NpK NIHBoM NoONoXeHUM ne-
peknwoyatena SA1, gaxe ecnn faHHLIN
TpansncTop uctipaseH. OcobelHo 3To OT-
HOCUTCS K MOLHbIM TPaH3UCTOpam ¢ 60Nb-
WM KO3QPUUMEHTOM YCUNEHWA U repmMa-
HUEBbLIM MOLL IbIM TPAH3UCTOpaMm.

Peaaxrop — B. flonskon, rpachuka — 0. AHupeer
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NpucrtaBka — naMmepuTtesib eMKOCTHU
B. NMOJIOBUHKMNH, r. XXenesHoropck Kypcko# o6n.

__ ,gepenxo NPKY HANXVBAHUW W PEMOHTE
¥ ¥ pasnuuHoi annapaTtypbl Y paguonto-
OuUTENs BO3HWKAET HEODX0AVMMOCTL NPO-
Bepkn koHaeHcatopoB. OcobeHHo yacTo
3TO CNY4AETCH NPY PEMOHTE NMMNYNLCHBbIX
HNOKOB NMMTAHWA K CTPOYHOM PA3BEpPTKU
TENEBU30OPOB. PacnpocTpaHeHHas Heuc-
NPABHOCTL KOHAEHCaTopa — obpLIB BRIBO-
na. Ee tpyano 0BHapyxmnTb ¢ NOMOLLBLIO
0ObLIYHOr0 NaMepuTensHoro npubopa,
BIJIIOYEHHOFO B PEXMMEe V3MEREeHWs CO-
NpoOTUBNEHWA, OCOBEHHO ecnu eMKOCTb
NPOBEPSEMOro KOHAEHCATOpa HEBENMKA
(He 6onee 1 Mkd). Kctatu, Takmx KOHAEH-
CaTOPOB B YNOMSAHYThIX 6/10Kax Nog3BNHL0-
tiee BONbLIMHCTBO.

MNMpoBepPSIOT KOHAEHCATOPLI C MOMOILBIO
OMMETpA CneayownmM oBpasom: noacoe-
OVHWB He3apsiXeHHbiA KOHOEHCATOoP K LLy-
nam npubopa, Habno AT 33 OTKNOHEHU -
eM cTpenkn. B nepBoiit MOMEHT OHa OTKJ10-
HAIETCS HA HEKOTOPbIN Yron, NOCKONLKY 4e-
pe3 nprnbop oT BCTpoeHHOM baTapeun npo-
TEKAET TOK 3apniku KOHAeHcaTopa. 3ToT
TOK BbLICTPO YMEHbLLIAETCA, W CTPenKa BO3-

SH1
YT

BpawaeTca K Ha4Yany wkanbl, MHAUUMPYS
6eckoHeuHoe conpoTtmueneHmne. Ecnu npu-
60p NpoaoXaeT NokaskwiBaTh ONpeneneH-
HOE CONpPOTUBNEHME, TO Y KOHAEHCATOpa
BeNWK TOk yTeykn. Ecrn conporusnenve
Mano — KoHgeHcaTtop npobur. Ecnu xe
cTpenka Boobuie He OTKNOHAETCH, TO NMOOo
Y KOHAEHCcaTOpa 060pBaH BbIBO, N0 ero
eMKOCTb CNUWKOM mana. Crpenka He BypeT
OTKNOHATLCHA N NP MCNPABHOM KOHAEHCA-
TOpE, 8cnn OH OwT NpeaABapuTenbHO 3a-
PAXEH 00 HANPSKEHWA, paBHOro Hanps-
xeHuio Gatapew npnbopa.

Obnerunts NpoLEnyPY NPOBEPKX MIO3BO-
NAET NpoCcTeluee YyCTPORCTBO, CXeMa KO-
TOPOro nokasaHa Ha puc. 1. KHONoOYHLIN
nepeknyatens 6e3 pukcaunn SB1 ceon-
MK KOHTaKTaMKu 3aMbIKaeT NpoBepsaeMIn
kOHAeHcaTop, obecneynBas ero NONHyYIO
pa3pagky. Npy HAXaTUKM KHONKKM KOHOEH-
caTop nogcoeuHaeTcn K npubopy. B ae-
TOPCKOM BapWaHTe UCNLITAHWA NPOBOLU-
nvce ¢ npubopom L4342, BKNIOYEHHOM B
peXnMe M3MEPEHUA CONPOTUBNEHUS HA
npepene x 100 kOm. Mo yrny nepeoHaYyanb-
HOIQ OTKNOHEHWA CTPENKWM MOXHO CYyAUTh
O EMKOCTU KOHAEHCaTOpa, OPUEHTUPOBOY-

HYIO KanrOpOBKY NPOBOANAT, NOAKOYAA K
< YCTPOWCTBY NOOYEPEeAHO HECKOSBLKO UC-
K npubopy = NPaBHbLIX KOHAEGHCATOPOB pas3nnyHoOn (M3-
BECTHO) eMKOCTW. Ha 3TOM Xe npenene
£ MyJbTUMETPa YOAETCS ONPEeAeUTb U TOK

X7 YTEUKM NPOBEPAEMOro KOHAEHCATOPA.
KHOMOuHEIWM Neper/uoHaTeNt MOXII0 KOl 1-
Puc. 1 CTPYKTUBHO O(OPMUTL B BUAE NPUCTABKY
K MyNbTUMETPY, NoLobpar
Al NOAXOAAWMNE 3AKNMbI MM
A€ ¢ 2 v pasbembl. OKCUAHBIE KOH-
kg V7t vz Vri-viy K13ish [EHCATOPbI K NPUCTaBKE
cneayert NOAKMOYaTb, Co-
A npubopy Xilg 6I0AAR NONSPHOCTE M ON-
4 penenve npenBapuTesisb-
. HO, Ha KakoMm 13 BEIBOLOB
X2 77 MynNLETUMETPA NPUCYTCTRY-
47 s ET MNIIOCOBOE HanpsikeHve

x5 8 /.SAI BHYTPEHHEN 6aIapem.
|+ 3710 npocTelillee yCT-
- POACTBO MMEET pas HEQO-
+ CTATKOB: OTKNIOHEHUE
&7 CTPENKW CTONb KPATKOBPE-
I58  menno, 4To He yaaeTcs
TOYHO OTCUMTATHL NOKA3a-
Puc. 2 HUs1 NpUGoOPa. K TOMY Xe

NMpoOHMK HA OCHOBE MUHUATIOPHOro pene

FO. POMAHMUXUH, r. TiomeHb

s nncaHue npobHrka He3 Batapen nu-
“w TaHusl, NpUBELEHHOE B XypHane (CM.
A. Mamuues. "TpobHUK HA OCHOBE MWHK-
aTopHoro pene” B "Paguno”, 2004, Ne 4,
c. 56), BecbMa CBOEBPEMEHHO W aKTyalb-
HO. XOouy NOAENUTBLCA CBOUM OnbiTOoM. Pe-
ne NONHOCTEID pa3dbupaTtk He Hato. Y pene
HaA0 OCTABUTHL BCE MM HECKOJIbKO KOHTAaK-
TOB, KOTOPbIe OyLyT BbINOAHATL PONb BO3-
BPATHOW MPY>XUHbI,

Ha skopb pene niobuiM Kneem, nyulue
3NOKCWAHBIM, ClenyeT NnpukienTb Heborb-
LLIOW KyCOueK PePPUTOBOro MarHnTa (Cm.
PUCYHOK). BhiCTynaowan M3 kopnyca pene

Maznuim

Kred

AKOpL

', |~ O6momna

PYHHOE NepEeKnoYEHNe KHOMKK Yepes pas-
HbIE NPOMEXYTKN BPEMEHW JAET OTNIMYat0-
wrecs nokasaHus npubopa. Ot nepeumnc-
NeHHbIX HepocTaTkoB ceobogHo bonee
CNOXHOE YyCTPOWCTBO, B KOTOPOM paspsm.-
Ka W 3apafkKa npoBepsemMoro KoHaoeHca-
TOpa OCYWECTBNAIOTCA aBTOMATUHECKM, C
HEN3MEH!ILIM NEPUOLIOM.

Cxema yCOBEpPLUEHCTBOBAHHOMW Npu-
CTaBKM NokazaHa Ha puvc. 2. OHa conep-
AKUT KNIOUK, BbINONHEHHbIE HA TPAH3WCTO-
pax VT1 n VT2, u myneTuBnbparop, co-
OpaHHen Ha TpanaucTopax VT3 n VT4,
KoHpnerncaTtophl mynbtusnbpartopa C1 m
C2 BbiGpaHbl pa3HON eMKOCTH, NO3TOMY
ONUTeNbHOCTb MMMYNbCA NONOXUTENBEHON
NONAPHOCTK HA KONNEKTOpE TPaH3ncTo-
pa VT3 mMeHblLe, YEM Ha KONINEKTOpE TpaH-
auciopa VT4. lNepebid N3 3TUX UMNYINb-
COB OTKPbIBAET kNioy VT 1, 1 ucnoiThiBae-
Mbiid koHaeHcaTop C, 3apsxaercs ot 6a-
Tapeu MynsTUMeTPA. MonoXUTENBHBIN MM-
nynbc, CHATLINA ¢ KonnekTopa VT4, OTKpbI-
BaeT KoY VT2, 1 NCNbIThIBAEMbIA KOH-
AeHcaTtop paspsaxaerca. Gonbwaa anu-
TENLHOCTb "pa3psaHOro” nMnynsca obec-
NEYMBAET MNONHYIO Pa3psaKy KOHAEHCATo-
pa. Takum 06pa3omM, NooyepesHas 3apsajl-
Ka 1 pa3paakKa kKoHageHcaropa obecneyn-
BaeT NoTpebneHve o1 U3MEpUTESIbHOrO
npubopa HEKOTOPOT O TOKa, KOTOPLIN NPOo-
NOPLMOHANEH HYACTOTE NOBTOPEHNA UM-
NYNbCOB M EMKOCTU NCTILITBLIBAEMOr0 KOH-
neHcaropa.

3710 YCTPOMCTBO TaKXe BbINONHAETCH B
BUAE NPUCTaBKM K MyNETUMETPY U OCHa-
LaeTtes pastemamm X1 n X2 pns npucoe-
OuHeHus K Nprdopy 1 KakmMK-nnbo rHea-
namm unu 3axunmamu XT1 u XT2 ona nog-
KINMOYEHWST UCMNbITLIBREMBIX KOHAEHCATOPOB.
MoHTaX NPUCTABKK MOXeT DbiTb Npouns-
BONbHLIM. MpUCTaBKa 3aKpennNseTca Ha
BXOAHbIX 3aXuMax npubopa. NuraHne ona
NONY4YaeT OT OAHOr0 BCTPOEHHOTO SNEMEH-
12 G1. [MpK yKa3aHHbLIX H8 CXeME HOMUHa-
nax snemMeHTOB OUMANA30H U3MEpPEHNa EM-
kKocTu cocTtaenset ot 1000 nd ao 1 mkd.
Lkany MynsTMeTpa cneayer oTrpaayv-
poBaTh, MCNONL3YA HAOOP KOHAEIICATOPOR
€ N3BECTHOM EMKOCTEIO, N COCTaBUTL Tab-
NALY COOTBETCTBUSA NokasaHnii npubopa u
eMKOCTY KoHAaeHcaTopa. lNpucTtaska npu-
roanTcsa 1 B TEX CNy4anx, koraa Heobxoam-
MO ONpPeaennTL eMKOCTb KOHOeHCaTopa,
HA KOPMNYCE KOTOPOro No KaKMM-nnubo npu-
YMHaM OTCYTCTBYET MapKupoBKa.

Penaxkrop B flonaxos, rpagvra - 10, Angpees

CO CNWJIEHHOWN BEPXHEW KPEILLKOW Mony-
cepuyeckan Kanng Kies BbINONHUT PONL
KHOMKK, obecneyuBaoLei padoty npubo-
pa. Takoe peweHne nabaenser oT Heob-
XOOMMOCTW AepXaTb NOA PYKOW HAMArHu-
YEHHYK OTBEPTKY. JlBMXEeHWe marunra, 3a-
KpenneHHoro Ha skope pene, no 3akoHy
3NeKTPOMAarHMTHOM MHAOYKUNKM HABOLAUT B
obmoTke HekoTopyto 34C.

PatoTtaioT ¢ npoObHMKOM Tak: CoeauHUB
nocnenosaTeneHo 0OMOTKY pere, cTpe-
NOMHBIA MHAWMKaTOP (OT CTApOoOro MarHUTo-
¢$oHa) 1 yHaCTOK NPOBEPSEMON Lienu, Ha-
XKNMAIOT MMTIPOBN3UPOBAHHYIO "KHOMKY".
OTKNOHEHME CTPENKW YKa3LIBAET Ha Hanwu-
yMe ToKa WU, CNeAoBaTENLHO, Ha OTCYTCT-
BMe 0OpbiBa Leny.

Pegaxrop — B. Mlonakos, rpagduxa — 10. AHapees



IDNEeKTPOHHbIN YypOBHEMep

n. UAINJINH, r. KpacHogap

B npakruke pagunomoburenei nHorga BO3HNKAET HEobxoamumocCTh
KOHTPONMPOBATL YPOBEHb XURKOCTY B 3aKPbIThiX pe3epByapax. Takon
aHanoroBbii AN UNPPOBON KOHTPONL C MUHMMAaNIbHOW AUCKPETHOC-
Thi0 [103BOJINIOT OCYLLECTBANATh YAbTPA3BYKOBLIE Y EMKOCTHbIE A4aT4u-
xu ypoBHsi. O4HaKo 3Ty [OBONBHO CAOXHBIE B AOPOrocTosime npmnbo-
Pbl HaxXo4saT NPUMEeHeHne ToNbKO B npomseiluneHnocTu. Onucarnbie B
CTaTbe INEeKTPOHHbIC YPOBHEMEpPbI ABNAIOTCA AUCKPETHbIMKN U Nnpes-
Ha3HAa4YeHbi 4151 KOHTPOJIS YPOBHA XULAKOCTY B PA3ITNYHBIX €MKOCTSIX.

peanaragmMbie 3/1EKTPOHHEBIE YPOBHE-

MEpLI MO3BOJIHIOT KOHTROAVPORBRATL
o6bEM BOABI UK BOJHLIX PACTBOPOR, B TOM
HYMCHE U YMANYEHHOW BOALI, KOTORas UC-
noNb3yeTcs B CUCTEMAX OTONNCHWA. [TPUH-
uun AeNcTBMSI YPOBHEMEPOB OCHOBAH Ha
3HRUYNTENBHOM YMEHbLUEHWK CONpoTUBe-

HWA MEXY KOHTaKTaMK [AaTHUKA IPY NOFPy-
XEHWUU NX B XUOKOCTE.

Cxema nepBoro BapuaHTa ypoBHEMEDA
nokaszaHa Ha puc. 1. Jenunterb HalipspkeHus
0BpAa30BaAHHBLIN O/IHUM 13 pe3ncTopoB R1T —
R6 v conpoTyBNEHIMEM Ad14MKa, NOAKIIONE! -
HOro K OAHOMY K3 BXON0B 1 — 6 1 obuiemy
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HPOBOAY 7, 3a4aeT NOMMYECKNIA YPOBEHb Ha~
rpspKEHUR Ha Bxoae nuBepTtopa. NocnegHun
OLOHOBPEMEHI 10 BLINONHAET posib OydepHoro
anemeHTa. Bbix0obl MHBEPTOPOB MOJKIOYE-
Hbl K CBETOAMOLAM, HA OQCHOBE KOTOPLIX ¥ NO-
CTpOeHa WwKana yposHen. [lng 3amTs! OT
BO3MOXHbIX HABOAOK U UMMNYNbCHBIX MOMEX
112 BXOAE Kaxa0ro MHBepTOpa yeTalioBneHa
uHTerpuvpyiowas uens R7C3 — R12C8.

BkroueHHOMY CReTOMOAY COOTBETCT-
BYET PA30OMKHYTOE COCTOSIHWE AaTyvka. bna-
roaapsa TaKoMy peleHnio NoTpedisiemMeli
TOK MPW NOrpyXeHumn BCeX AAaT4NKOE B BOLY
WNK pacTBoOP, T. €. NPKY NOMTHOCTbID 3aNUTON
€MKOCTH, HE NpesbiuaeT 2 mA, [NuTtaTtsb ypoB-
HeMepR MOXHO OT Ntooro cTabunManpoeax-
HOMo UCTONHWKA HanpsixkeHuem 4., 15 B. [pwn
NUTaHUKM NOHVXEHHBLIM HanpsixxeHneM (4 B)
HeobxoaymMo nogobpats peancTopbt R13 —
R18 1um obecneycting xenaemo apkocTy
CBETOAMOLOB U peancTopbl R1T — R6 no kpu-
TEPUIO HAAEXKHOro cpabarbiBaHUs WHBEP-
TOPOR MVKpOCxeMmut DD1.

CymmapHbIiA TOK, NoTpebnsiemblil ypog-
HEMEPOM NpW cpabarbiBaHK BCEX UHAWN-
KaTOPOR, T.€. NPK OHOPOXHEHUU EMKOCTN,
MOXHO OUEHWTb U3 pacyeta 4 MA Ha Kax-
ObIA BONLT Hanpsixkenus nutabns Un,.. Ta-
KM 0Opa3om, Npr HANPSHKEHWW NNTaHWA
Ui = 4 B notpedbnaemblii TOK COCTABUT
16 mA, a npn 15 B — 60 mA.

3cKn3 NeyaTHOM NNAaTLl 3roro YpoBHe-
Mepa NpeacTasneH Ha puc. 2.

Adatyvkn ypoBHEN pasMeELLeHkl Ha Hn-
nuHAapKU4eckon Tpybe M3 AnaneKTpruYecKo-
ro matepunana. Kaxgeit gatamk BeifONHEH
13 ABYX NONOCOK MegHOW ponsrn wupw-
HOM 10 MM, OTCTORHMX IpYr OT gpyra Ha
paccrosiHim 10...20 mm. OgHa M3 Nonocok
noaxoNeHa K 06iemMy NPoBOAY, APyl as —
KO BXOAyY YpoBHEMEpAa. Ha Tpybe pasmele-
Hbl LLIECTb JaTYMKOB. [MpoBOaA OT AATHMKOB
nponyiileHbl BHYTPY 1pydbl 1 NOAKTIOYEHREI
K Kabento ¢ NOMOLbLIO CEMUKOHTEKTHOIO
pasvema. Bnarogapa Takon KoOHCTRPYKUMU
OOWVH MHAWKATOPHLIIA 610K MOXHO UCNOJTb-
30BaTh C PA3NIVYHBIMK [aTYNKaMW.

Kaxapiih patuvk otkanubposaH Ha CBOWN
06bLEM XUAKOCTU U NOAKIKONEH K MHAWKA -
TOpHOMY 6NOKY Kabenem, N3roTOBNEHHbIM
1n3 ceMn npoeogos MN3B-2 gnamMeTpom
0,3...0,5 mM. B aBTOpPCKOM BapuaHTe [u-
Ha kabens pnocturana 50 m. NOCKonNbKy
Bnok nHAMKauuu paboTtaeTt npu NOCTORH-
HOM HaNPSIKEHW Ha NOFMYECKMX BXOOax
“ mmeeT Bonbllioe BXoAHOE conpoTuBne-
HUe, NPUHUVAKAaNLHLIX OFPaHUYEHWA HA
OnuHy kabens He CyL|eCTBYeT.

Mpr NOBTOPEHMKM KOHCTPYKUMN MOXHO
ncnone3oBaTth Nobsie KMOI Mukpocxe-
Mbl, 3NEMEHTHE KOTOPbIX BKJMOUYEHbB! KaK MH-
BepTOp.LL, Hanpumep, KS611A7. Heobxoau-
MO TOJIbKO M3MEHUTb PA3BOAKY NPORO/I-
1IWKOB Ne4alHOM I1ATkl M KONUYECTBO KOH-
TROSINPYEMEIX YPOB-
HEW B COOTBETCTBUMN C

]
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ki ‘EIV [’Té' ff] 2N IFZ K562 Rl vl vl ol il W H67  mmkpocxeme. fonyc-
) - . JALIHA TMMO MCNONL30BATHE U
] _AZ RI) A4 | £ .@1 . f—f—lZ AP PM‘&"% j | RI7) RIS R4\ RIS RIG\KIT| A HECKOJIbKO MUKPO-
p == L] 715 1l ALy CXEM LIS YBENIMHEHUS!
2 AT i CIR 7| 3 glrl = : -
O S H 77 Zz 7 Z A 7 YUCHId KOHTQOHMDVE
3 RE 6-?::5—([5 7 3 J é b i MbIX YDOBHEN.
2 e — 1 My g < Z § - C Mukpocxemamu
4 %9 05— 5 F— 51 ki TTJ cepuir, Hanpu-
© ,‘{}27 6 Iy o [ h:LfTS Cln e Mep, K1p55 Y KgSS
g s _—-11-_ 9 L‘Jg 0o 412 NPEASIOXEHHbINA YPOB-
5 ==l = o Hemep paboratb He
7K Bus. 7 M’f 207 81mK MMKPOCXEMb TPeOYIoT

Beif 8 707
Puc. 3

3HAMMTENbHOr0 BXOA-~
HOro TOKa.
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HoMuHanbl pe3ncTopos Ha BXOMe WH-
BEpTOPOR AOMNYCTUMO N3MEHSITb B LUWPO-
kux npenenax: R1 —R6 — or 5 no 100 kOm;
R7 — R12 — ot 100 po 750 kOm. EMkoCTb
koHaeHncaTopoB C3 — C8 nonxHa BbiTh A0-
CraTo4yHoi nns ocnabneHust MNyJIbCHbIX
nOMEexX K ceTesbix HaroAoK, OHa MOXEeT [o-
crurars 1 MkD. Pe3uctopamu R13 — R18
YCTAHABNMBAIOT XEeNaeMyl APKOCTL CBe-
Toguoaos HL1 — HI6, B kKa4ecTBe KOTOPbLIX
noaorayT mobble CBeroanoabl, M3nyyalo-
LMe CBeT B BUAMMOI obnacTu cnekrpa v
obecneunBalOWME AOCTATOMHYK SPKOCTL
npu notpedbnsiemom Toke He Honee 10 MA.

JononHnTL 1 YyCOREpPLLEHCTBOBATL BNOK
WHOVKALMK NO3BOAAET YCTAHOBKA AeLN-
¢pparopa n CEMUCENMEHTHOIO MHAWKAaTOPaA.
Mockonbky CTaHAAPTHLIX AeNgpaTopoR
nns oTobpAXEeHUs COCTOSIHWMA NATYNKOR,
COOTRETCTRYIOLWX NPUBEOEHHON CXeme,

HEeT, TO B ka4yecTBe aewudparopa pele-
HO ObI1O MCNONL30BATb MUKPOCXemy PIN3Y
K155PE3. INpu 3TOM 4MCHO KOHTpONUpye-
MbIX AaTHUKOB COKPAaTUNOCK 10 S (B COOT-
BETCTBMW C PA3PAAHOCTbIO aAPEeCHON LWn-
Hbl MUKpOCXeMbl). Cxema BTOpPOro sapm-
aHTa ypoBHEMEPA fliatia Ha puc. 3.

Cuctema 0aTtymkoB M BXOOHbIX Bydep-
HblX 3TEMEHTOB, B KAYECTBE KOTOPLIX CNY-
XaT MHBEPTOPLI MUKPOCXembl DD1, aHano-
rMYyHa UCNOML3OBAHHOM B NEepPBOM BapuaH-
Te ypoRremepa. Ha Bxo/l aewndparopa,
cobpantoro Ha Mmukpocxeme DD2, naHHbie
AOCTYNAIoT ¢ Bbixogos DD1.

B cOOTBETCTBMU C NMPOLLMBKO, NPEACTaB-
NEHHOW B Tabnuue, Ha CeMNCerMeHTHOM WMH-
aurkatope HIL1 orobpaxaercs uiihopmanums o
MZKCVMANBEHOM YPOBHE BOLLI B pe3epByape.

Mockonbky Mukpocxema PI13Y K155PE3,
UCNOJIL30BAHHAA B AAHHOM KOHCTPYKUMM,

Agpec (HEX) Hannbie (HEX)
oo 3F
01 06
03 5B
07 4F
OF 66
1F 6D

KPUTUYHA K HANPSDKEHWMIO NUTAHWS, YCTPOIA-
CTBO, NpegcrasneHHoe Ha puc. 3, cneayel
NUTaTb OT UCTOYHMKA CTabKNBHOFO HANPSI-
xeHus 5 1 0,25 B. B pexume nHapkayum
notpebnsemslit Tok pociuraet 100 MA, no-
3TOMY NCNONL30OBATb ABTOHOMHBIN MCTOM-
HUK NuUTaHuA Heuenecoobpasno. Ons nu-
TaHMs HOMKATOPa PeKoMeHayeTcs CeTe-
BOW BbINpsiIMUTENL. Ha nnaTte ypoBHEMEPA.
BLINONHEHHONO NO BTOPOX Cxeme (puc. 4),
NPEeIYyCMOTPCHO MECTO ANA YCTaHOBKW UH-
TerpaneHoro crabunnaartopa KI142EHS5,
NPUMEHEHWE KOTOPOro NO3BOANT NOAKIIO-
4aThb MHAMKATOPHbBIM GNOK K BbINPAMUTENO
C BbIXOAHbIM HanpskeHnem /10 15 B.

O metansx KOHCTPyKUKK, B kayecTse 1H-
AUKaTOPa MOXHO UCNONL308aTL NIOOOI ce-
MUCErMeHTHbIM MHOWMKaTop ¢ 0bulM KaTo-
AoM. K srixony Aelwmdparopa MOXHO Nof-
KNIOYUTb TAKXE U MHANKATOP C 0BWMM aHo-
oM. B nocnenHem cnydyae Heobxo1yMOo MH-
BEP1MPOBATHL Niatlibie B Tabnuue nporpam-
mupoBaHust PMN3Y K155PE3 v sBKNO4nTE 10-
KQOMPAHWUYUTENEHLIE PE3NCTOPLI HA KaXA0M
shixoae PlN3Y. AHopo uHavkaTopa CoeanHS -
€TCH C NIOCOBbBIM NPOBOAOM NUTAHWA.

LeuwmdpaTtop A0NYC VMO BbINOIHUTE A
Ha PMN3Y apyrux TMNOE M MHOK eMKOCTH, a
rakxe Ha npocrteiwmnx NJINC, Hanpumep,
PAL16L8 1 ananornunnix, 6e3 Tpurrepos B
BLIXOfHbIX LEMNsX.

" Pegakiop — B. Monskos, rpadwxa — K. Alinpees
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Yemnutens 34 Ha u,ud)posou MUKpPOCXemMe

A. JIAOBIKA, r. Cankr-Tlerepbypr

pu pazpaboTke NpPoCcTOro yCcuimTens
ansi crepeotenedonon TAC-22, koTO-
PbI MOXHO OBINO Obl YCTAIOBUTE, CKAXEM,
B CaMofenbHOM nnerepe, Manorabapur-
HOM YKB-FM npremHunke, cnyxoBom anna-
paTe. aBTOPY yaAanoch cotparb ycnnutenk
Ha LWMPOKORACNPOCTPAHEHHOM MUKPOCXE-
me 564/1H2 (cm. pycyHOK). MakCMasibHbIiA
pas3mMax HeNCKaXeHHOro curHana Ha Ha-
rpy3ke npeanaraemoro yennutens 6es ka-
KNX-NUB0 CXEMOTEXHNHECKNX YXULLIDEHWIA
NOYTK paBeH HaNpsXeHwio NnuTatva. MHo-
rMe CRylwarteny oTrMeuasni Xopoulee 3By-
yaHuve [axe Npyu NCNoNL30BaHKUN CTepeo-
TenedoHOB cpeaHero kavecTsa. BeposaTHo,
3TO CBA3AHO C NPUMEHEHUEM B OKOHEYHOM
Kackage O/IHOTAKTHOTQ yCUNMTENN MOUL-
HOCTW, paboTalowlero B knacce A. Mukpo-
CXemMy MOXHO 3ameHiTe Ha KS61JTH2.
HemHoro nogpobHee 0 KOHCTPYKUMK.
KMOM-uHeepropu DD1.1, DD1.2 ntpaHan-

ctop VT1 06pasytoT 4yBCTBUTENLHbIA TPEX-
KaCkaaHbli MHBEPTUPRYIOWMIA YCUNTUTE b, OX-
BaYeHHbIM Yepe3 peancTtop R3 rnybokol oT-
puuaTenbHon obparHon ceaselo (O0C) no
NOCTOAHHOMY HAMPSHDKEHUIO. 3TOT pe3ancTop
cmellaeT pabouyo TOUKY NEPBOro KAckaaa,
2 32 [IMM U OCTalIbHbIX, HA NUHENHBIE Y4acCT-
KW NEpefaToyHbIX XapakTepucTuk. Takxe
310T peavictop obpasyet OOC no nepemer-
HOMY HaNPSHKEHWIO, NPUBOALLYIO K NMNHEea-
pusaumum AYX srinote 0o 100 kly [1].
HacrortHo-3asmncuman OOC (ens R4C2)
nopbupanach CYOLEKTUBHO, MO BEPHOCTU
3BRYYaHWSA MUHWATIOPHBIX CTEPRE0TEN8(pOHOB
TOC-22 npu npocnywmnBaHnn [XKa30BbiX
KOMMO3UI M 1 XOPOBOro NEHWS ¢ Bbixoaa
BbICOKOKa4ecTBeHHoro CD-npovrpbiBarens.
Lens VD 1R2R5C3 obecneqnBaeT aKo-
HOMWYHOCTb ycunutena, paboTatollero B
Knacce A C Tak Hashlaanmoﬁ "nnasaroLLent
paboueld Toukoin” [2]. Tok noTpebneHus npy
OTCYTCTBUM CUIHANA
cocrasnser 2...3 MA.

H B5:8.7 DHT ==

10...20 mA v He 3a-

RZ™ 4/0 1 vt 13106

1 + =+ Ecnn ¢pakTop 3KOHO-
L1 01 m J’ﬁf / /012 K Gud. vy 707 MWUYHOCTW He RBNs-
— 7 Z 3 P :q 1 N i ETCH CTONb BAXHBLIM,
| - : 4 AT % 3Ty Uenoyky MOXHO
© RISTH pr oo p IMRXG G ™ uckniouuTe. Torna
< >—L§j = ~—4—» —  TOK CTAHET PaBHLIM

= y210% ¢

% Z* 7000
S

Vit Kisata 7N

J|_\\ |l CJ
RS 220k o L

Bt

BUCSLIIMM OT FPOM-
KOCTW CcUriiana.
Kctatu, HOMM-
HANbHOE BXOAHOE
HanpsaXXeHwe CUrya-

Dot 56441412

na coctasnsaer 40 mB. MNMpu xenaHnu 310
3Ha4YeHWe MOXHO CHM3UTL 10 10 MB yMeHb-
et imemM ConpoTuseIIeHUA pesuncTopa R1 oo
12 kOM, HO NpK 3TOM, KaK 1 B yCUNUTENAX
Ha OBbINHLIX MHBREPTUPYIOLLWX OY, HECKONL:-
KO yXyouwaTcs napaMeTpet.

AYX yeunmntensi MOXHO U3MEHWTb NOA-
GOpOM HOMUMHANOB aetanein uenoukm R4C2.

B okoHe4yHOM Kackasie [0nycTUMMO Y-
TAaHOBWTb TpaH3ncTop cepui 108, ' 109
¢ ko3 puLmeHTOM Nepepayn Toka 6asel He
meree 50. BMmecTo TenedoHOB yecunurenb
AONYCKaeT nogknigueHne ArHamMuueCcKon
ronoBKW CO 3BYKOBOM KaTYLLKOW CONPOTHB-
neHnem 50 OM — Torga My3bikaibHbIE 3a-
MCK CMOTYT CNYLLATb BCE OKPY>XXAKOULME.

Npu MmoHTaxe netanen Heobxoammo
npuaepxnsaTbecs npasun paborbl ¢ MUK-
pocxemammn crpykTypbl KMOT ans sawurhl
nx OT NpoHosi CTAT1NHECKNM BNIEKTPUYECT-
BOM. Bxoapbl BCeX HE331ENCTBOBaHHbLIX MH~
BEpPTOPOB CNeLyer coeunHUT> C OOHUM U3
BLIBO/IOB NCTOYHUKE 111 TaHMUS.

HanaxueBanune ycumnurensi CBOAMTCH K
nonbopy pesncropa RZ2 oo nonyyelnus
CUMMETPUYHOr O ABYCTOPOHHEND OrpaHun-
YEHWSsi CUrIana Ha Harpyake 11py yBenuye-
H1K BXOAHOIO CUrHana 4actoTton 1k, CBLi-
we 50 mB (3pd.).

Yeunurens yctonuuso pabortaet npu
HanpsXeHnU nuTaHua 2...4,5 B.
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B. MAPKOB, n. Tynoma MypmaHckoii 061.

lpepnaraemsie B AaHHON CTAaThe KOHCTPYKUNN OEMOHCTPUPYIOT
BapyaHTbl MOCTPOEHUSI CX€M C aKTUBHbLIM MICNOAb30BaHWeM BO3-
MOXXHOCTY PErynmupoBaHnsg NoTpebisemMosi MOLHOCTY MUKPOCXEMbI

KP140y41208.

nkpocxema KP140¥[ 1208 He moxer
Iw He npueneyb K cebe BHUMaHWe pa-
AonduTene CBOMMK HECONbLLWMMK pa3-
mepamum (kopnyc 2101.8-1), manbim no-
TpebnsemMbim TokoM (0T 25 no 170 MKA),
S0nbLUIVMM AMANA30HOM NUTAICLLLEr 0 Hanps-
xenun (oT 2x1,5 po 2x18 B) v BLICOKUM
KO3bPULMEHTOM younenus (go 2-105).
VimeeTtcs 3awmra BbIXOANOrO Kackaaa oT
neperpysku [1]. Ncnonb3oBaHne MUKpOo-
cxemel B Y34, MUKpOGOHHOM yeunurene v
KomMnapatope onucaHo B [2].

Ho ata Mmukpocxema 0bnanaeT eLue oaHUM
YHUKANbHBLIM CROMCTBOM — BO3MOXHOCTHIO
perynvpoBark noTpebnexue Toka Hepes cne-
UMabHBIA BLIBOA, Halle BCero ata BO3MOX-
HOCTb MCNONbL3YEeTCs NaccreHo. MpocTo noa-
6VpaloT racswuii Pe3ncTop U3 yCnoBus
lyip = (Unar — 0,7)/Byrp, 1O by — TOK B LENN
yNpaBneHyst Ha cneumanbHOM BeiBOAE, MA;
Unir — HaNpsiskeHue nutanng, B; Ryqp — co-
NPOTVRNEHME racsawiero pesncropa, KOm,
NOAKIKOHEHHOrO MeXAay YNOMSRYTLIM BbIBO-
JOM 1 MUHYCOM NATEHUA MUKPOCXEMbL.

MaHunynnpys TOKOM LLENK YIIPaBNEHUS,
YOQeTCs B IWMPOKUX npeaenax N3MeHsTL
paboune napaMeTpsl MUKpoGxemol. HO Ha-
[0 Cpasy npeaynpeanTb, 4TO NO TeEXHUYe-
CKUM YCNOBUAM |y, AOKEH BbiTh 1ie BO-
nee 200 MkA, 3TO 0O3HAYACT, 4TO NPUW HA-
npspkeHn nutanna 9 B conpotusneHne
Rynp HE BONXHO OkiTb MeHee 41,5 kOMm.

WUspnukarop paspagku batapen

3JT10 yeTpovcTeO {punc. 1) cogepxur
Y3/ CpaBHEHUS1 YCTAHOBIIEHIIONO 3apaHee
HanpsXeHns ¢ AeNCTBUTENbHbIM HANPs-

XeHnem batapeun v y3en nHankauun (3ey-
KOBO# reHepartop).

3BYKOBOW reHepaTop CobpaH Ha MUKPO-
cxeme DA1 KP140Y1208. Pesuctopel R1,
R2 1 R3 obecne4mBaT CMELEHWE Ha He-
UHBEPTUPYIOLLEM BXOAC (BbIBOL, 3) B Ha-
WEM Cnyyae onHONOMsIPHOINC MCTOYHUKA
nuTtandusa. Anemedtol C1, R4, RS sBknioue-
Hbi B Uenb oBpaTtHo CBA3K, obecneunsas
resepaunto. C BbIX0AA MUKPOCXEMEI (Bbl-
Bof, 6) xonebGaHna 3BYKOBOW 4acTOTbl MO-
CTYMNaIoOT Ha NLE30KEePaMUYECKNIA U3nyya-
Tens 3syka BF1,

HO 3BYKOBOI reHeparop HauynHaeT pa-
6oTaTh TONLKO TOrAA, korfa KO3agPUUVEHT
YCUNEHWs1, 3aBUCSALUMIA OT NoTpebnaemoro
MUKPOCXEMOW TOK&, NPEBbLICUT MUHUMAaIb-
HLIF NOPOr, HEOOXOAMMBIM NS CAMOBO3-
OyxaeHua. Ecnu Bxon ynpaeneHus notpeb-
neHwem Toka (BuiBoa 8) 3aMKHYT Ha MUHYC
nUTaHun (BeiroA 4) uepes peancrTopst R6 1
R7, Mnkpocxema reHepvpyeT 3ByKOBLIE KO-
nebaHuva. Ecnn BoiBog, 8 uepes peauctop RE
3aMKHYT Ha NNOC NUTaHUA (BbIBOL, 7), MKW~
KPOCXEMa 3aTOPMOXeHa U ee noTpebnsne-
MBI TOK MUHUMaUIEH.

Y3en cpaBHeHWs Hanpsxehmna cobpaH
Ha TpaHaucTope VT 1, ctabuvnutpotie VD1 n
peancropax R8 — R10. PeauncTtop R8 ycra-
HOBNEH AN HAAEXHOro 33KpPbIBaHNA TRall-
auctopa VT1. Peauctop R10 npenorepaya-
eT NEPEerpysKy 1 BbixO4 U3 CTPOA TPaH3WU-
ctopa VT1 BO BpemMa HanaxunBaHusa. KoH-
neHcatop C2 ocnabnsieT paanuyHbie Ha-
BOAKW B 11enu Basbil.

PaboTaeT yCTPOMCTRO Tak. [1pn HoMU-
HansHo 3AC GaTapewn HanpsaXeHue, CHU-
mMmaemoe ¢ penutens R9R10, noctaTtouHo
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HOBNIEHHOM PEe3nCTOo-
pom R9, Hanpsixenun
Harapen NUTaHUA TOK
yepes ctabunutpoH
VD1 3ameTHO ymeHb-
LaeTcs U TpaH3unec-
Top VT1 3akpbiBaeT-
cs. MNoTpebnaeMbiid
MUKPOCXEeMOM TOK
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BO3pacTaeT, 1 3ByKOBOW reHeparop BJ110-
4aeTcs, CUrHANM3NPYSA O NOHWKEHUN Ha-
npsxenna darapen.

HanakuBatne MHOUKATOPa HECNOXHO.
YcTanosms ABMXOK peanctopa RY B Bepx-
Hee (NO CXEME) NONOXEHME, NOAKIIOYAIOT
UHAMKATOP K naboparopHomy Bnoky nura-
HUSI, NPWU 3TOM FreHepaTop AonNxeH pabo-
TaTb, a nanyyatene BF1 — 3Byyatb. 3aTem
CHXKIOT HanpskeHue NUTaHus Ao Heobxo-
JIMMOI0 KOHTPONLHOMO YpoRHA. Hanpymep,
ecnun Barapes NUTaHNA COCTOMT U3 LLIECTH
akkymynatopor LIHK-0,45 v usBecTtHo, 4TO
paspaa Kaxaoro U3 anemMeHToB batapewn
JONYCTUM 40 HanpsbkeHws He Huxe 1 B, 1o
6,5 B {c 3anacom) u ByaeT ToT NpeaeneHbIn
YPOBCHL HaNpsixXeHUs, Npr KOTOPOM [071-
xeH cpabotars MHAUKaTOpP.

[Tocne 3TOro ycranasnmeaioT OBUXOK
noACTPOEMHOro peancropa R9 B nonoxe-
HUEe, KOFaa NPEKpaLaeTcsn 38yKOBast MHAMN-
kaums. Noanas HanpsxeHne aoc 9 B 1 no-
CcTeneHHo CHuxas ero ao 6,5 B, yéexaawoT-
CHl B CBOEBPEMEHHOM BKNKYEHUU reHepa-
TOpa 3ByKa. [NOBTOPUB 3Ty NpoUenypy He-
CKONLKO pas, HaxoasT TOYHOE NONOXeHNE
ABUXKA pesvcTopa R9, npu KOTOpOM MHOW-
kauus cpabarbiBaeT Npyv 3annaHvupoBaH-
HOM NPeAene NOHMKEHHOrO HaNpPsHKEHWS.
Noabopom koHpeHcaTopa C1 HacTpavBa-
10T reHepaTop 3ByKa Ha PE30HAHCHYIO Ya-
CTOTY Nbe30KEPaMUYECKOro nanyyarTens.

Beuny He6onbWOro kosmyecTsa aeta-
nen, MmanorabapuTHOCTW aKTUBHLIX 3Ne-
MEHTOB WHAUKATOP Nerko pasmMeuiaeTcs
BHYTPYW moboro kopnyca PIA. Ecnu yer-
POWCTBO MOHTUPYIOT B KRPMAHHYIO Pajvo-
CTaHUMIO NPEeXHWX neT Buinycka (Jlacnw,
BUC-P), TO nyuine ero noakmounTb He K
o61eMy BBIBOLY NepexsodaTenst mraHvs
"RX™ 1 "TX", a coepmHUTb € kKnemmon “RX",
TAK KaK 3HAYNTENIbHOE CHWXEHWUE Harnps-
xeHusa Npr paboTte Ha nepeaayy MOXET Bhi-
3BaTh NOXHblE cpabaTbiBaHMA UIIMKaro-
pa. Ecnn no3sonsiet MecTo, MHAWKATOP

BKAIOYAOT Yepes MUKponepeknioyarens -

(MNM-8, MIN-9) npsamo Ha nnc GaTapen ans
NPOBEPKM ee COCTOARKUA B Ninboe Bpems.

B y3ne cpaBHEHWS NPUMEHEH yCTapes-
LUMIA MMHUATIOPHBLIN FEPMarMeBbid TpaH-
3UCTOP, HTO CBSI33HO C MEHBLIVIM NaaeHn-
€M HaANPSXXEHUSA HA HEM MO CPABHEHUIO C
KPEMHMEBBLIMW TPaH3ucTopamu. Jdonyc-
TUMO MCNOJIb30BaTh U APYrUe TpaH3uc-
Tophl. U ewe. C uensio ymeHblueHuns odb-
eMa ycTponcTea peaunctopsl R9 v R10 He-
NJOX0 3aMEeHUTb JBYMSHA NOCTOAHHBIMU,
aKkcnepuMeHTanbHO Noaobpas MX NPW Ha-
naxueaHuu.

Ecnu Het HeoHBxonMMOCTHU B 3BYKOBOM
nHavkauum coctosHna Barapeun, npegha-
raw Apyro BapuaHT — CO CBETOBO HAN-
kauuen. B 3TomMm cnydae cxema sHauuTenb-
HO ynpowaercs (puc. 2). 3necb MUKPO-
cxema KP140Y/[11208 paboTaer kak nepe-
KNIOHAIOWMIACSH (MM BBIKITIOHAIOWMIACA) NO-
BTOpUTENE HanpaxeHus. ApyrvmMn cnosa-
MU, ee BbIXOAHOE 11anpsXeHne paBHO BXoL-
HOMY, HO 3TO YCNOBWE COBNIOLAETCH, TONMb-
KO KOrAa MMKpPOCXema OTKPbITA Ans Npo-
XOXaeHws curHana. B HoM cnyvae Beixon-
HOE& Hanps>XeHne Mano v COOTREeTCTBYET
HaANPAXEHWIO OrPaHUYEHNS MO HUXKHEMY
YPOBHIO. Y3en cpaBHeHUs HanpspkeHuin (Co-
cTofiHMA HaTapeun) aHanoruyeH yany, pac-
CMOTpEHHOMY BhilLie. Ana cokpalueHnn ob-
WEro KONVMYeCTRa OeTanei KnioueBoii Kac-
Kap (Tpad3anctop VT 1) nogxniodeH K Tomy
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PAOVO N2 7, 2004

Xe ASNVTENID HANPSXEHUS, YTO U HEWH-
BEPTUPYIOLLIMIA BXOA MUKPOCXEMBI (BbIBOA,
3). Ee vipepTupyiowmia sxog, (BLIBOA 2) Ha-
NPAMYIO COEaUHEH C BLIXO10M (BRIBOL B).

MpuHUWN paboTel YCTPONCTBA TAKOR.
Mpyn HOPMaNbHOM H2NPSAXEHWN NUTating
P3A kntoyerom kackas, Ha TpamHancTope VT1
OTKPLIT ¥ 3aMBIKAET YNPassiioLLnii BeIBOL,
8 uepes peaucTop R2 Ha nIC NUTaHUs.
MuKpocxema 3akpbi1a, U Ha BLiXofie (BbIBOA
6) ycTaHaBnMBaeTCH HanpaxeHuwe, Bnuna-
KO€ K Ry, Kak Tonbko HanpsokeHne 6arta-
Per CTAHOBWTCH HUXE NOPOra OTKpbiBat g
crabunntpoHa VD1, tpaHauctop VT1 3a-
KpbIB2ETCH, MUKPOCXEMA NepexoanT B ak-
TUBHBIN PEXMM W CBETOAMOL, 3ar0paeTes,
cUrHaNM3npys o paspsake datapen.

Mopor cpabalbiBaHWA UHAMKaTOpa yC-
TaHaeMvBawT noabopom peaunctopa R3.
NpK yka3aHHLIX HA CXeME HOMKHANax ane-
MEHTOB V1 NPW HAYANIbHOM Hanpskel wn Ba-
Tapewn 9 B ceeToamoa 3aropancs npu CHKU-
XCHUW HanpsixkeHusa 1o 6,5 B.

B nexypHom pexuvme 0ba OHUCAHHBIX MH-
nvikatopa noTpednsiol Tok He 6onee 0,1 A,
3TOT TOK 3aBUCUT B OCHOBHOM OT COHPO-
TUBREHWS PE3UCTOPA B UENW KONNEeKTopa
Tpanavctopa VT1 (puc. 1 — R7, puc. 2 —
R1). B pexume nHavkauyy TOK Bo3pacTaet
npumepHo 0o 1 MA,

Wnpukarop anekrpuyeckoro nons

Vhavkatop anekTpuyeckoro nons pas-
pabarbiBANCs Kak A0NONHUTENLHOE cpef-
CTBO MHAWBWAYANbHOK 3alUMThI cAecapem,
3aHATHLIX Ha 0BCNYXUBaHUK 1 PEMOHTE ane-
KTPOOBHOPYOOBAHMST C PAbBOUYUM Hanpsixke-
Huem 1,0 6000 B. Ero Ha3HavyeHne — cBoe-
BpeMeHHO NpeayrnpeanTb 3NeKTPOMOHTe-
pa 0 HeaoNYCTUMOM NPUOAVXEeHUM K TO-
KOBCAOYLLIMM YACTAM SNEeKTRUYECKON yCTa-
HOBKM, HAXOAAUIRICH NOA, HAlIPSIKEHUEM.

Hebonbiune pasmepnt n Manoe notTpeb-
nelve 3NeKTPOSHEPIrvuK B [1EXYPHOM pe-
XUMe AenanT MHOWKATOPR YAOOHBIM AN
NOCTOSAHHONC HOLWCHKS ¢ COBOW B Harpyn-
HOM Kapmake cneyogexnbl. Cxema yor-
pPONCTBA NokasaHa Ha puc. 3.

B 3TOM YCTPOMCTRBE MUKPOCXEMA
KP140¥Y11208 patoTaeT kak Komnaparop.
Ecnum yqecCTb, 4TO KOMNaparop — 3710 CBOe-
0bpaai Ible BEChI, KOTOPLIE CPaB! MBAIOT NPELL-
NOXEHHDIN IPY3 (HanpsXeHWe) C aTanoH-
HbIM, 2 EAMHVLLIA U3MEPEHUS HE KWITOMPaMM,
a BOJLT, TO Pe3yNbTal TAKOro CPaBHEHWs Bhi-
pasnTCa ABYMS COCTOSHUSMIA: TMBO BLIXOL -
HO@ HanpsikeHne MUNVMANbHO, T. €. Uy.x =
= U°, inbo makcumanbHO, 1. €. Uy =U' [1].

Anga mukpocxemel KP140Y4, 1208 nep-
BOE COCTOsHME oDpasyeTcs npu Hanpsi-

XQHUM HA MHBepTUpyloweMm Bxoae Us,
BoNbLLIEM, YEM HAMNPSXXEHWE HA HeMHIBER-
Tupyioiem: Us > Us, n Toraa Ug., = UC.
Bropoe cociosiHue nony4aeTcs npw
U, < Us, B 3TOM cny4ae Uy, = U'. Tlo aT1o-
MY HIPUHUWUMY U NOCTPOEH MHOWKATOP ane-
KTPU4ECKOro nons.

Moneson 1paH3ucTop VT 1 1 peancrop
R1 06palyloT AennTenb HANPSKEHUA C yn-
paBnsemMuiv conportusneHnem, CHumae-
Mbil1 C HEGrO CUIrHAN JONONHUTENbHO YCUn-
Baet TpaHaucTop V12. Peanctopst R3 1 R4
AenaT HaNPaXeHWe NTaHma nononam, 06-
pa3ysq "3TaNOHHLIM BEC™, C KOTOPILIM CPAB-
HMBaeTCcs "Tpy3” — HanpsXxeHue curHana.

B “Cx0HOM COCTOSIHMK COrpoTuBIe-
HUE Karana NCTOK—CTOK 1pananctopa VT 1
Mano, NOCKOJIbKY HA ero 3aTeope, coegu-
HEHHOM C "aHTeHHon" WAL, HET HUKakoro
curHana. TpanauctTop VT2 3akpbiT. Hanps-
XEHME HA BLIBOLE 2 MUKpOCxemul DA T npu-
BaKeHo K Uy, a 3HaUNT, bonbLue, Yem Ha
BbIBOAE 3, 1€ OHO PaBHO Uy, /2. Cobniopa-
etcs ycnosue Us > Ug, npu KOTOPOM Uguix =
= UC, tpanancTopsl VT3 1 VT4 3akpbiThl.

Mpun BHECEHUN MHOWMKATOPRA B 3JIEKT-
pUYECKOE NOJIE JOCTATOYHON HANPAXEH -
HOCTW CONPOTUBIIEHWE KaHana UCToK—
CTOK NONeBoro TpaHanctopa VT1 ro3pa-
CTaeT, NOCKONbKY OH 3aKpbiBAGTCH HaBe-
OEHHBIM HanpsxenneM, NpoLerekTupo-
BAHHBLIM Ha p-n nepexoae 3ateopa. OT-
KpsiBaeTcs TpaH3ucTop VT2, clinxkas Ha-
npsikeHve Ha soieoge 2 DAL, B kakow-ro
MOMEHT KOMMapaTop NepekMoiaeTcs v
HanpsXeHmne Ha ero BeIXOOE CTAHOBUTCS
OANBKUM K HANPSXKEHUIO NUTanua. OTKPbi-
BaeTcH TpaH3nciop VT3, paapewas pa-
boTy reHepartopa uMnynbcor (VT3, VT4).
YacToTa cnefoBaHUsA MMNYNLCOB 3aBU-
CUT OT HOMUHAJIOB KoHOeHcaTopa C3 n
pe3ucTtopa R8. INpu yka3zaHHbIX Ha CxeMe
3HAYEHUSIX HaCTOTa UMNYALCOB pasHa
2,5...3u. C Takow xe 4acTtoTon reHepa-
TOp 3Byka BF 1 napaer TpeBOXHLI® Cui -
HANbL, MO BEPXA3EMbIE BCbILLKAMMK CBE-
Topmona HL1.

B uenb ynpaeiieHnsn notpebnsieMbimM
TOKOM MUKPOCXEMEI (BbIBOA 8), Kpome pe-
3uctopa R6, sknouen kongeHecatop C2, n
MOXHO CKa3aTb, 4TO Ry, » «. QakTnye-
CKW Rynp MMCET KOHEMHYIO BEINYMHY, KO-
Topas 3aBMCUT OT KAYECTRA KOHOEHCATO-
pa C2. Ho 370 NO NOCTOAHHOMY TOKYy. A
no nepemeHHomMy — Ry, 32BUCKT elile U
OT €MKOCTW 3TOT0 KOHOeHcaTopa. Kak
TONLKO HauwHaeT paboTaTte reHeparop
(VT3, VT4), nepBbiii xe MNynbe nepesa-
psixaeT koHgeHcaTop C2. Bo3HUKaOMMIA
npy aTom TOoK Yepes uens C2R6 aHaun-
TeNibHO BOoJibLUE 10Ka NOKOA K, Kak cnep-
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CTBUE 3T0r0, MOUIIOCTb Ha BBIXOLE MUK-
pPOCXeMbl RO3pacTaen.

Nockonbky nocrosHHas Bpemenn R8C3,
ONPEenEnsioLLLan 4acToTy BKIIIOMEHWSA FreHe-
palopa, HaMHOIro MeHbLUE [OCTOSI IHO Bpe-
meHn R6C2 n koHpeHcarop C2 e ycnesa-
€T paspaanTbes Lo [IEPBOHaYanbHOMo Co-
CTOSIHMS, 10 3BYKOBLIE W CRETOBBIE CUrHa-
Nkl CREAYIOT, NOKA OTKPbIT 1paH3MCTop VT2.
B momelnT, korga uHavkaTop yobupawTt 13
30HbI OEMCTBMS SNEKTPUHECKOrO NONs, KOM-
napartop nepexnicyaeTca. KongeHcatop
C2 paspsxaeTtca yepea kancione BF1 u
ceeToguorn HL1. YCTpoWCTRO nepexoanT B
OEeXypPHbI pexinn. ToK NnoTpebnerHus npu
aTomM ymenbluaeTca 0o 60...70 MkA.

Mpubop poBONLHO YyBCTBUTENREH. C
"aHTEHHOW™ N3 GONLIMMPOBAHHOIO CTEKSIO-
Tekcronura pasmepammn 55x33 MM (ne-
penHAs cTeHka Kopnyca MHOWKaTopa) oH
"y3HaeT" noTpeburent 3NeKTRPO3IHEPTUN
(RKNOUeHHasn naMna, 3NeKTpPUYecKuii Haii-
HUK) Ha paccTosHun 6onee 0.5 M. B agu-
XEHUU NHANKATOR pearupyer Ha cTaTrye-
ckoe anekTpuyecTso. MNMepemeweHne no
KOBROBOMY NOKPEITUIO C CUHTETUYECKKUM
BO[JCOM BbI3bIBACT cpabartbiBaHWe npak-
TUHECKIN NPU KAXA0M Liare.

Muaovkatop cobpaH Ha neyaTHOW nna-
Te U3 OBYCTOPOHIIE GONbrupoOBaHHOIO
CTEKNOTEKCTONUTa Pasmepamu 42x30 MMm.
BmecTe ¢ 6atapeein nurtanus V23GA (au-
ameTtp 10 mm, gnnHa 27 MM) OH pasmella-
eTcH B Kopnyce pa3zMepamm 55x33x14 MM,
131 0ToBNEeHHOM 13 Henoit Xectn. Mepe-
HAH CTEHKa KOpnyca caenaHa u3 Toro xe
MaTepuana, 4To 1 MOHTaXHas nnata. Ponb-
ra ¢ HAPY>XXHOW CTOPOHLI COeJUHEHA C 3a-
TBOPOM TpauaucTopa VT 1. CHapyxn B ne-
KOPaTMBHbIX LEnsiXx KOPNyC OKNCEH LiBeT-
HOWM CAMOKJIEHULENCS NIEHKON.

Tpan3ucTtop V11 MOXHO 3amMeHUTL Hia
KN1030 nnu KMN103K. Tpain3anctoptl
KT3102 1 KT3107 moryr umeTix niobbie Byk-
BEHHBIE MHAEKCLI. B cnyyae npymeHeHus
Tpananctopo KT3 15 n KT361 (410 Takxe
AOMNYCTUMO) HeoDxoamMMo aopaboTaTb pas-
BOJKY N@YaTHbLIX NpoBoaHunkos. KoHaeHca-
Top Cl — kepamMuyecknin, EMKOCTbKY OT
0,068 no 0,68 mk®. OcransHbIe KOHEeH-
caropbl — OKCUAHbLIE, ManorabapuTHble.
Ceeroauoa HL | nyyiue ncnons30Bath Kpac-
HOro cee4YeHus, NIoboW 13 pesepsa pajuo-
ndurens. Npy CNMUIKOM FPOMKOM 3BYKE,
YToObl HE NEPEerpyXaTb KaNcios U BCTRO-
€HHLIN FreHeparTop, NOCNEA0BATENBHO CO
CRETOANOLOM NOME3HO BKIKOHWUTL Macsaiuii
pes3unciop conpoTreneHsmnem ao 300 Om (Ha
CXEME He yKa3aH).

CobpanHbiin 6e3 olWnbOoK 13 NCNPaBHbIX
getanen MHAWKATOR B HanaxwsBaHn HEe
HyxaeTcs. Ecnmn 3a0aThCs UENbD MUHK-
MaJIbHO COKPaTUThb TOK B PEeXWME NOKOSN.
TO cneayeT 0coboe BHUMaHWE yaenuTh
non6opy korgeHcaropa C2 (1o MuHvMans-
HOMY 10Ky yTeudkun). MHAWKATOD CoXpaHsi-
eT paboToCNOCOOHOCTL NPY CHXEHWUM Ha-
npsxeHus Batapen nutaHua Ao 6 B.
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HYactotomep — uudppoBan

wkana ¢ XK nuaunkaropom
Huxonain Xmonnn (RA4NAL), r. Kupos

Hanaxusavune pagnomoburTensCcKkux KOHCTRYKUWIA HEeBO3MOXHO 6e3
namepuTenbHo) annaparypsi. HecnoxHoiii yungpoBosi 4acroromMmep
MOXHO cobparb, ucrnonsbays PIC-koHTponnep. BapuaHt npnbéopa, npen-
slaraembiii B 3ToM Ccrarbe, rno3BoNseT UCHOMb30BaATh €ro U Kak uugdpo-
BYIO LUKaNy B NpuMeMHuKax n rpaHcnBepax. lNpmnbop paspaboraH Ha oc-
HoBe npepabiayuiesi KOHCTPYKUu aBropa, onyosmmKkoBaHHOW B SIHBap-
ckoM HOMepe XypHana "Paguo” 3a 2002 rog. lNpumernenne B HOBOI
Bepcuyu ycrposicrea JXK nHaukaropa no3Boamno CHN3NTL noTpeodnsie-
MbiiA TOK, YMEHbLINTL YPOBEHb U3NYHaEMbIX MTOMEX, YMEHbLUINTb rabapu-
Thi, @ TaKXe YyNPOCTUTL CXeMY ¥ KOHCTPYKLNIO npunbopa.

OMIMO Y/IYHILIEHWUA YUCTO SNEKTPUYEC-

KUX MapameTpoRB B 3TOM KOHCTRYKI N
ynyHuleHst 1 rexHudeckne. Ocsoboawme PIC-
KOHTPOMEP OT PYTUHHOM paboTbl NO CKaHu-
POBaHWIO MHAMKATOPA, YOAN0OCh PACLLUUPUTL
A1anasoH gonycTUMBIX YaCTOT OMNOPHOIo
KBApPLIEBOIro reHeparopa v CyLeCTBEHHO
yApoOCTUTL Npouece kannmbposku. OCHOB-
Hbl€ NapaMeTpbl YHaCToToMepa, B CpaBHe-
HWW C KOHCTPYKUWEA HA CBETOAVNOAHOM MH-
aukarope, npueegeHbl B Tadn. 1. HYactorhl
Gonee 40 MINu MOXHO M3MCPSATb, UCMNONL3YA
sHewHuin CBY nenvtens ¢ nobbiM ko3dhin-
UMeHTOM fenenunst (B ananascHe 2...255).
Mpu ncnonsb3oBanmm NpUOOPa B KA4ECTBE
UM POBOIA LLIKANBI B M0 3HEeProHe3aBUCH-
MYIO NaMATb MOXKHO 3anncartb A0 15 npome-
XYTO4HbIX 4a2CTOT B auanasoHe ot 0 ao
800 Mru. WX aHaqeHWst BBOASTCSE C TOU IOCTHHO
no 100 'y n B oot MOMeH1 MoryT ObiTb
N3MEHEHbE NOSMIL30BATENEeM C NOMOLLBK) TPEX
KHOMOK, pacnonoXeHHbIx Ha nepeaHen na-

Ha3Ha4del i [y18 NposeeHA TOYHbIX M3Mepe-
HWIA OTHOCUTENBLHO HM3KWUX 4acToT, [na un-
(PpPOBOR LIKanNbl TAKAA TOYHOCTb HE HYXHA,
noaTomy nokazadus Ha npegene 10 c ouipe-
nensorcs dopmynoi [FecK, .

B wactoTromMepe npegycmoTpeHa BO3-
MOXHOCTb NPOrpaMmMHON KanMBPOBKK, 4TO
No3BONseT UCNoNbL30BaTh NbLIE KBapLe-
Bble pe30HATopPLI B AvanasoHe 1...20 Mlu.
3Hayenus BCEeX IPOMEXYTOYHbIX HacToT,
KOsGdrUMeHT geneHnus MCrnonb3yemoro
BHELWHErD AGNUTESS, a TaKKe kannbpoBOY-
HbIE KOHCTalTbl MOTYT M3MEHATHCS NCNL30-
Barenem He3 NpUMeHeHns Kakux-nnbo go-
NMONHWUTENLHBLIX YCTROUCTB. OHM XpaHSTCA B
SHEProHE3aBUCUMOI NaMsTT KOHTpoNnepa.
[MpyHLUWMN geilcTBns HaCcTOTOMEPA — KNac-
CUMECKUM: n3mepeHne yucna nMnynLCos
BXOAHOIO CUrHana 3a onpeaeneHHblin YH-
TEpBan BpemMeHu.

MpuHUUAIKManbHaa cxema npubopa noka-
3aHa Ha puc. 1. BxoagHoir popmupoBartesb
mMeeT nonocy Nporyckanvs 10 My... 100 Ml
QOpiako 6bICTPOLENCTRUE BCTPOEHHOIO B
kortponnep DD2 aenntens orpannynea-
€T BEPXHIOID MPannLy N3MepsemMbiX HacToT
3HayeHnem 40...50 M. HUXHIO rpannLly
ONs CUHYCOWAANBbHOIO curHana onpege-
nser eMKocTb koHgeHcaropos C1 n CS5.
Awvoasl VD1, VD2 3awmuiaor noneson
TPAH3MCTOP OT BLIXOAA U3 CTPOR NMpw rnona-
AaHWM Ha BXOD, BLICOKOrO Hanpshkerunst. Bol-
cOKVe napameTpbl BXQAHOro opMuposa-
Tena npu cCpaBHUTENLHO NPOCTON CXEeMe u
MUTAHUK TONLKO OT OOQHOFO NCTOYHMKA 5 B
yOanocb nony4nth Gnaronaps npumeHe-
HWO Tpurrepa LmntTa DD 1.1, C ero BbIxo-
aa chopmMmupoBaHHbie MMMTYNLCbl NocTyna-
10T HAa KoHTponnep PICT16CEGZS.

YnpaeneHne npnbopom ocyuecrsens-
eTCs C NHOMOULBIO TPEX KHOMOK, BbIBEOEHHBIX
Ha NEPELHIOD NaHenb, 1 HISTK NepPeKva-
Teneir. Knornkun SB1 — SB3 cnyxar ans ne-
PEKJIOYEHUSI BpEeMeHW nameperuns. lNpw
HaxkaTnu Ha SB1 skmiocyaercs npenen 0,1 ¢,
a npu Haxatum Ha SB2 nnn SB3 — 1 vnwu
10 ¢ cooTBeTCTBEHHO. HOBOE 3HAYEHVe Ha
vHaukaTope noseurca Yepes 0,1; 1 vnn
10 ¢ nocne ornyckanua SB1, SB2 unn SB3.
Ecnn HaxaTe 1 yoepxXvBaTs O/1Hy U3 3TUX
KHOMOK, rekyliee saHaveHne 4acToTsl 3a-
(PUKCUPYETCH HA MIOUKATOPE,

B yactoromepe ncnonbiosaH XKW nh-
avkarop tuna KO-4B ot renedona "PANA-
PHONE". OH BbINONHEH HA OCHOBE KOH-
iponnepa HT 1613 "Holtek™ 1 BoinyckaeTcs
3eneHorpagckon gupmMoin "TeneCucTems!”,
Hapsiny co ceovmm nocronHcreamm — 10
pPa3PsI0B, 3KOHOMWYHOCTb, NPOCTOTA yN-

Tadbnuua 1

Henu nputopa. MNpu 3TOM NOKH3aHUA MHAM- NapameTp YacTtoTomep ¢ WKW HacToTomep co ceero-
karopa ByayT OnpenensTLes GoPMyIon AUOLRHLIM MHAWKATOPOM
Fo-K 2Fr., AnanazoH amepaemetx YacTar 10 My...40 MIy 10Tu... 40 My
rﬂe Fﬂ.x S BXO,D,' laﬂqaCTo ra‘ KZ] i K03¢¢M' L‘I}’BCT BATRNBEROCTE 15- 150 mB 100.. 200 mB
LUMEHT AeNenus BHeWHero penvtens;  |Bpems namepervs 01-1-1¢ 0.1-1-10c
F”q — NPOMEXYTOYHARA YacToTa. HonycTumoie aHaveHus MY {...800 MI'y 0...100 MI'y
npm MCNOSMb30BaHUN npmﬁopa B KaueCT- Yacrora ONOPHOro KBapua 1...20 MMy 3,84,2 Mrll
Be UMGPOBON LLKaNbl BPEMSI U3MEpelna MNapameTpbl, BBOAUMBIE NP1 KanubpoBke Yacrora keaplia 9 KOHCTaHT
MoxaT 6bitb 0,1 vnu 1 ¢. Mpeaen 10 ¢ npea- MakcumanbHeiin noTpebnaemelin Yok 30 MA 130 MA
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pasfienunsa, OH uMeeT U
CYLLECTBEHHbIE HEOO-

cTaTkm — Moxert oTobpa-
XaTk Bcero 16 cuMBOIOB
M HE UMEEeT OECHTUYHBLIX
Todek. MNoaTtomy ans ob-
nerYeHua BoCnpuaTuA
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Buiknovarenu SA1 — 5 594 3
SA4 cnyxar ans ebtGopa Puc. 2 SeE

ogHoro na 15 sapaHee 3a-
NporpaMmMmpoBaHHbix 3HaveHnia MY, Coor-
BeTCTBYOWMIA HoMep MY HabwpaeTcs B Ko-
ae 1-2-4-8. Ecnu Beittovarenn SA1 — SA4
pa3oMKHyTbl, M4 pasHa O (pexvm Yacro-
Tomepa). Beieogbt SAS noacoenviHel bl K
ceODOAHbIM KOHTEKTaM pasbema, B KOTO-
poiti Bmovaetcs CBY germrens. Ha orseT-
HOW HaCTK pa3bema MexXay 3TUMK KOHTaK-
TaMK yCTaHOBNEHA NepemMbiuka. Takum o6-
pPa3om aBTOMaTHECKW ONPeaAenfeTca Noa-
knoveHne nenurens. Mpy neobxosmmMoc-
TW Ha NNaTy MOXHO ycTtaHoButs DIP-nepe-
KmodaTenu Ang eeibopa N4 1 genntens.

TpaHaucTop VT1 — noneeow ¢ n3onnpo-
BaHHbIM 3ATBOPOM, KAHANOM N-TUMNa 1 Hanpsi-
xeHnem satBop—uncTok (...2 B npu Toke cTo-
ka5 MA — KIMN305A - B; KMN313A,6; VT2, VT3 —
KT316, KT368 v gp. € rpaHnyHO HacTOTON He
meHee 600 My, DD1 — 74AC14 MmoxHO 3a-
meHuTb Ha KP1554TS12 1 TN13. B nocneaHem
cnyyae NoTpebyeTCa NOAKOPPEKTUPOBATL PU-
CYHOK NeyaTHoOn nnartel. Hencnonb3yemeie
BX0/ibl BCex anemeHToB DD1 cnepyer nog-
KoumTE K Wuvke +5 B. Npumenerne TTJ1aHa-
NOrcB B A@HHOM CXEME HeXenaTenbHo, Tak
KaK 3TO PE3KO CHUXAET BEPXHICIO rPaHuLLy
pabounx yactor (no 10...15 MInu).

YepTex nedaTtHor nnatkl YacToToMepa
npueesieH Ha puce. 2. Mnavkatop HG1, kHon-
w SB1 — SB3 1 cBeToaMogbl UHAUKALIMU
npeaena HL 1 — HL3 paamewaioTt Co CTOPo-
Hbl NPOBOAHVKOB. BhikmouaTtenn SAT — SAS
MoryT ObiTh YCTAHOBNEHLL KAK CO CTOPOHDI
AeTaneit, Tak U CO CTOPOHbI MPOBOAHMKOB.
HecMoTpst Ha Manbiit YPOBEHEL NOMEX, U31Y-
yaembix NPUBOPOM, Ero BCE Xe XENATensHo
AKPaHWPOBAaTb, CCOBEHHO 2Cnu OH ByeT uc-
NOML3CBATLCS B KAYECTRE UMPPOBOA LKank!
COBMECTHO C NMpuemMHikom. B kauecTtse 6no-
Ka NUTaHUS MOXHO MCNONb30BaTh OO0
HeCTabUNM3UPOBAHHDIA UCTOYHUK Hanpaxe-
H1em 7,5...14 B n tokom o 50 MA. UMnynsc-
Hbli wnn BectpanchopmMaTopHbiid 6Gnok nuTa-
HUS NPUMEHATL HE PEKOMEHOYETCA.

HanaxueaHve 4acToToMepa 3akoNaeT-

VT2 okono 5 MA. Ero suictasnsitoTt nogbo-
powm pe3unctopa R2. HanpsixxeHwe Ha Kori-
nextope VT2 pomxiio 6biTe npumepxo 3,6 B.
3arem 1104CTRoORYHLIM peancTopom R7 fo-
HUBAITCA MaKCUMaNbHOM YyBCTBUTENbHO-
cTn npubopa Ha BLICOKKMX 4acToTax. Ha-
npserue Ha konnekrope VI3 A0KHO BbiTb
npu 3ToM okono 2,5 B.

Mocne n3roTosneHus 1 nposepkn pabo-
TOCNOCOBHOCTM YacToTOMEPa HEOOX0OUMO
BbICTaBWThb BCE HEOOX0AMMbIe 3HaYeHUs ero
napameTpos. OHW yCTaHaBNIMBAKOTCH B Cep-
BYCHOM pexivme Kionkamn SB1 — SB3. s
BXO4A B 3TOT PEXUM CneayeT HaXaTb 3TU
TPW KHONKWM OAHOBpemMeHNo. Ipun atom Ha
UHOMKATOPE NOABUTCS 311a4EHUE BPEMEHN
namepeHns, KoTopoe dynet sblbuparses
Nno YMOAYaHWIO NpK BKIDYEHuK npubopa.
Haxumasi Ha kHonky SB1 unu SB2, moxiio
BLIOPATL OOHO U3 Tpex 3Haderui — 0,1; 1
unn 10 . MNocne atoro cneayer Haxarts SB3.
MNpw aTOM BLIDPAHHOE 3HAYEHNEe 32HOCUTCH
B 3HEeProHE3aBUCUMYI) NaMSTh, a Ha MHOW-
KaTope NoSBMNETCH 3HaveHne Koaddrumen-
Ta geneHns CBY pnenurens, KoTopiit Byoer
UCNONL30BATLCS ¢ NPUGopoM. NameHnTh
ero 3HaveHwe MOXHO, Haxuman SB1 nnn
SB2, a 3arem nogrsepantsb BuIDOP, Haxar
SB3. Ecnu ogmnH nnu HeCKoNbko 13 nepe-
knouarenen SA1T — SA4 3aMKHYTHI, Ha MH-
AMKATOPE NOSBASHOTCS HOMEP BKIHOYEHHOMW
N4 1 ee 3Hak (CTUNM30BAHHLIA + KWnn -).
Buibop 3rnaka npoussoautcs SB1 nam SB2,
HaxaTue SB3 noareepxaaet Bbibop, v Ha
VHOMKaTOP BEIBOAUTCA 3Ha4veHne MY, koTo-
POR MOXHO N3MEHSTEH, HAXNUMASt ONSTb Xe
SB1 nnu SB2. CkopocTs U3meHenus byner
YBENNMMBATLCA B 3aBUCUMOCTU OT BPEMEHN
HaXKaTna Ha KHOMKY, T. €. 4eM JoskL e nep-
Xarb HaXaTol KHOMKy, Tem bbicTpee Byayt
N3MEHATLCA NokalaHws. Uena mnaawero
paspsana — 100 MNu. NogreepxaeHne Bolbo-
pa aHanorMyHo NpeabiayuiM pexmnmam —
HaxaTue SBS.

Mocne aToro ha niaukaTope NosieIn-

CH B YCTAHOBKE TOKA TpaHamcTopos VT1,  10TCH cmBONbl '— ——". Ecnu He Ha-
Ta6nnua 2
Bpems namepeHms Kn=1...2 Kp=3...20 K = 21...255
01c 100 'y 100 'y 1y,
1c 1Ty 10Ny 100y
10 c 0,1y 1y 10y

AKUMATb HWU OAHY 13 KHOMOK, NPUMEPHO Ye-
pe3 3 ¢ npubop nepeiger B pExXuM name-
PEHUS! C BHOBb BLIOPAHHLIMKM NapamMeTpamm.
Ans Bxona B pexunm kKannbpoBKy cneayer B

TEUEHMNE BTUX TPEX CeKYHI, HaXaTk KHOMKY ™

SB3. Mpouecc kannbpoBky B JAHHON KOH-
CTPYKUWKM NpegentHo ynpoweH. [lna artoro
[OCTATO4HO NPOCTO BBECTU NCTUHHYIO Yac-
TOTY reHepaumn KBapi a, HaskvMana Ha kHon-
kit SB1 nnn SB2 ananorunuHoO BBOAY 3Ha-
YEHWIN NPOMEXYTOHHbIX HACTOT, ONMCAHHO-
My BbilLe. TONLKO LyeHa mnaguiero paspsasa
nHauKaTopa B 3TOM pexume pasHa 1 .
BbiCTaBMB HYXKHOE 3HAY@HVEe, CNeayeT Ha-
XaTb KHONKy SB3.

Yacrotomep MOXET paboTaTb NpakTuHe-
Ccku C nobbiM KBApLEBLIM PE30HaTOPOM,
OIHaKO ONTWUMaNbHLIM ABSETCA 3HAYEHWE
oKorno 4 MINy. Ha meHbLLel YacToTe cHMXa-
ertcq OoicTpopelicTene PIC- koHTpOnnepa,
a NMOBbILLEHWE TAKTOBOW YaCTOTht yBENNHN-
BaeT NoTpebnsemblil TOK, He JaBasi 0Co-
Obix npevmyllecTs. Cnenyer yuuthiBalb,
4TO B 3TOIN CXeMEe KBapL, BO30YXAaeTCH Ha
4acToTe NapannensHoro Pe3cHaHca, a Ha
OTEYECTBEHHbIX pe3oHaTopax 0ObIMHO yka-
3blB2ETCH 4ACTOTa NOCNeA0BATENBHOIO pe-
30HAHCA, KOTOPas MOXET OFMNYaTLCa Ha
HEeCKONbLKO Kunnorepu.

OnpeasniTb UCTUHRHYIO YacTOTy reHepa-
LMK KBAPLIEBOIrO Pe30Haropa MOXHO, Noa-
KNOYKMB 0Opa310BbIi YACTOTOMER B TOUKY
XN1. Npu atom koHgeHcaTop C8 nonxeH
ObiTb B CpegHem nonoxexHnn. Namepen-
HOE 3HaYEHNEe OKPYINRI0T A0 BAMXANLWCIO,
kparnoro 40 Iy, nanpumep, 4 000 000,
4000 040, 4000080 1 1. L.

Mocne kanMOpPOBKK CNEayeT NoAKMo-
YNTb AAHHLIA NPUOOP 1 0OPa3UOBLIA YACTO-
TOMCP K reHepaTopy CUrHaloB YacToTon
20...40 MI'y n amnnutygoit 0,2...0,5 B.
OKOH4YaTENBHO TOYHOrO COOTBETCTBUS NOKA-
3aHWIA 4aCTOTEE AOOMBAIOTCH NOLCTPONKON
koHpeHcatopa C8. Ecnn gnanasona ero n3-
MEHEHWS HE XBATaeT, 3Ha4ynT 4acToTa Keap-
ua 66112 BBELEHA HEe BEPHO 1 ee Creayer 13-
MEHWTb, KaK OblI0 ONUCAHO Bhlllie,

MpowmBKY MUKPOKOHTPOINIEPa MOXHO
ckayatb c ftp-cepeepa xypHana "Paavo”
no agpecy: ftp.radio.ru/pub/2004/07/
chicde25.zip.

Penakrop — A. MupowmeHko, rpatp:ma — fO. Annpoes
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"PAOUO" — O CBA3U

IBe KoHCcTpYyKUMmn ananasona 430 My

U. Heyaes (UA3WIA), r. Kypck

Panvomobureny Havany MHTEHCUMBHO OCBanBaTs Anana3oHq 430 MrIy,
BO3pPOC nHTEPEC M Kk ananasony 1260 MIy. MNognepxusas 370T UHTE-
pec, pefakymns yxe onybsmkosana HECKOSIbKO KOHCTPYKUMIA Ha 3TH
moburensckune AnManasoHsl. B aTom HOMepe BHUMAHUIO yurarenen
npeanaralrTcs OBe KOHCTPYKUMu Ha anana3oH 430 MIy, pa3pabo-
TauHbie B naboparopnu xypHana "Paguo”.

AHTEeHHbIN ONnoK

MakcrumManbHaa BeIXQOHaH MOLHOCTh
manorabapUTHbIX HOCUMBIX TRPAHCUBEPOB,
KakK NpaBvno, Hesesnurka, No3TomMy Npw pa-
00Te B CTAaUMOHAPHLIX YCNOBUAX, N2 ellle C
OMHHBIM KaBenem CHMXEHUS, BHOCSILLIWM
6onbLMe NOTEPU, 3TOT HELOCTATOK MOXET
3aMETHO YMEHbLLUMTL JaNbHOCTL YCTORYN-
BOW pagnoceasu. MNponcxoamT aTo 3a cueT
CHWXEHUS YYBCTBUTENLHOCTY NPKY NpUuemMe
1 yMEHbLEHUS 1 Be3 TOro Masio BLEXO/IHON
MOLLHOCTHM CUrHana nepenaiymka, nogso-
AVNMOW K aHTEHHE.

Pewinte aTy npobnemy yoaeTcs npu yc-
TaHOBKe BONU3W aHTCHHbI UK (UTO XyXe)
pPRAOM C TPAHCKHMBEPOM cNelmnansHOro aH-
TeHHoro bnoka (AB). B ero cocrae Bxo/iaT
Manowymawmin yeunurens (MUIY), pato-
TaLWM NpY NPUEME, U YCUNUTESb MOLLIHO-
ctu (YM), pabotaowmi npu nepepaye. Ab
MO3BOSIAIET 3HAYNTENHHO MOBLICUTL YYBCTBA-
T@JbHOCTL CUCTEMBI aHTeHHAa-TpaHcuBep
npu 6oNbLKX NoTepsx B kabene cHuxXeHna
v 6onee apPEeKTUBHO NCNONL30BATL Pa3pe-
LLEHHYIO BbIXOAHYHO MOLLIHOCT, Tak Kak OHa
rnocTynaer HenocpencIBEHHO B aHTEHIlY.
Ero uenecoo®pasHo NpUMEHSITE C TPaHCK-
BEPaMK, UMEIOLLIMMY BEIXO/IHYIO MOLLIHOCTb
Ao 0,1...0,5 Br. Hanpsixenne nurtaHua Ab
coctaenaet 11...12 B, no3tomMy €1 0 MOXHO
C YCMEXOM UCMNONIb30BaTE U B aBTOMOOUNE.
MonotrHoe yCTRoWCTBO 4051 AnanasoHa 2 M
YXe OonmebiBanock B xypHane (Hevwaer U,
AHTEeHHBI 60K granazona 2 m. — Pagro,
2001, Ne 2, c. 64, 65). 3aecb onuncar alano-
nasHbA 6ok ansa ananasona 430 M.

Cxema AB nokasaHa Ha puc. 1. O co-
NEPHKNT BXOAHOW MaNOLWyMALLWMIA YCUNK-
Tens {MLLY) na apceumvoraniveBom none-
BOM IpaHauciope VT3, KoTopblii NO3BONA-
T NONY'INTb BLICOKYHD YyBCTRUTCNBHOCTb
1 60bLIOA AMHAMWYECKWA 4Mana3or Npuy-
emHnka. Ha exoge MUY ycraHoBNEH KOH-
Typ L6C2S, HAaCTPOEHHIIA Ha LEHTPalibHyO
yacroTy amnanasona. Kongercatop C30 co-
rnacyer Bxon MLLY ¢ anrenHon, nosKntoua-
emoin K pazbemy XW2. Juoaw VD9 n VD10
3aWMILEIOT TPaH3UCTOoP OT CUrHana nepe-
Aarunka UM gpyrux MOLGHbLIX CUrHANoR,
HarnpuMep, oT cocennux nepenardymkos,
MOMEX, TPO30BLIX PAa3PsA0B U T. 4. Pexum
Tpan3ncTopa No NOCTOAHHOMY TOKY 3asa-
€1CA PE3NCTOPOM aBTOMaTNYECKOr 0 CMe-
iwernns R9. TpauaucTop HarpyxeH Ha OHY
C10L3C11, ¢ BbIXOAa KOTOPOro CUrHan Ye-
pe3 oTpe3ok kabenst W1 noctynaer K rHes-
LOBOMY KOakKCcuanbHOMYy paskemy XW1 u
panee Ha kabenb cHUxXenua. Juoast VD7,
VD8 3aumiiaior nosieBo TPaH3ucTop Co
CTOPOHBI BbixofAa. Harnpsxernve nuraHns
CTabunuanposai o MHTerpanbHeiM ctabunm-
34TOPOM HanpskeHnsa Ha mmkpocxeme DA
U AOTMONHUTENBHO OUNLTPYETCH INTEMEH-
Tamn C13, C16, L4.

Yeunurenb molHocTr (YM) cobpaH Ha
yoennurtensHom moayne DAS. Ol oTaeT Bel-
XOOHYIO MOIJHOCTE 5 BT Npu BXOUHOM MOLLL-
Hoctu Beero 20...40 mBT 1 HanpsixxeHnn
nutanna 9...11 B. Ha apnopax VD3, VD4 n
TpaHaucTopax V11, VT2 cobpaHo ycTpoincT-
BO YNpPaBfieHNA — BbICOKOYACTOTHbIA VOX|
KOTOPLI BKIKOHaeT YM B aKTUBHbIA PEXUM
NPV NOCTYNNEHUK CUE HANA C NepeaaTyvka

TpaHcmsepa. [uTaioiiee HanPsYKEHUE Ha
YM nopaerca NOC10HHO, HO B pexume
npuema (RX) oH TOK He noTpebnseT, no-
CKOJbKY HanpsXeHne Ha BXxo4e ynpasneHms
BLIXO/1H 101 MOLLHOCTLI (BbIBOA 2) OTCYT-
cTeyeT. B pexume nepepayn (TX) ato Ha-
npsXxexne cradbunuanpoBaHO UHTerpanb-
HbIM CT2BKMNM3AaTOPOM Ha MUKpocxeme DAZ,
Ha anemenrax C19, C20, L5 cobpana sxon-
Haa Cornacylowas Lenbs, a Ha 3NeMeHTax
L7, C31, 19, C32, L10 — BuixonHoit ®HY ¢
4acroTol cpesa okono 500 M. 3ror ®HY
AOMOAHNTENBHO NOOABNAET BTOPYIO rap-
MOHWKY BLIXOOHOro curHana Ha 35...40 nb.

[MuTaiowee Hanpsxexre na Ab MOXHO
nonaeartk NMHBo yepes HU3KOYACTOTHbIN
pasvem XS1 n guoa VD2 ¢ nomMoubio cne-
upmansHoro kabensa, nmbo no kabeno cHU-
MEHNA Yyepes BLICOKOYACTOTHOE rHe3no
XW1i, ©HY L1C1 u anon VD 1. MNepekntoue-
Hue pexumoB RX/TX MOXHO TakKe ocylle-
CTBASITb NOAAYEH NOCTOAHHOIO HANPSAXE-
Hust 5...12 B Ha rHe3no XS1. Tok, notpebns-
EMbll MO LUENN yripasneHs:, He Npesbllla-
eT 1 MA. MNepekntoyenre MLLY v YM ocyLue-
CTBIASETCH C NOMOWbLIO pP-i-n AUOA0S
VD5,vD6,vD11,VD12 1 ABYX OTPE3KOB Ka-
6ena W1, W2 ¢ anexkTpuueckon gnnHon A/4.

PabotaeTt AB cnegyiowm ob6pa3om. Mpu
nopaqe NUTAICILEro HANPSXeHUA OH Haxo-
nuTes B pexume RX. P-i-n groapt obectoye-
Hbl, NOSTOMY CMIHaN C aHTEHHOIO rHesna
XW2 yepes oTpe3ok kabens W2 noctynaer
Ha Bxon, MLUY. YcrneHHbiin curHan ¢ ero Bet-
Xopa yepes orpe3ok W1 nocTynaer Ha rHea-
no XW1 u npanee Ha kabenb cHikenns., YM
TOK 1npakruyeckn He norpebnaer, a MLLY
noTpebnser Tok 25...30 MA.

Mpu BkNIOHEHUK TPAHCKUBEPRA B PEXUM
TX ero cUrHan BuLINPAMMAETCH AnoLamMuy
VD3, VD4 v TpanaucTopht VT 1 1 VT2 or-
kpeiBaoTca. MNncoBoe HanpaxeHue ye-
pe3 Mmukpocxemy DA2 nocrynaert Ha BXoA
ynpasneHns BbiXOAHOW MOLLHOCTBLIO yCU-
nutens DA3 1 yepes TOKOOrpaHuinBaio-
ue peanctopel R4, R7, R8,R11, R12, R14
Ha uenoukn p-i-n auopnos VDS, VDG, VD11,
VD 12. HYepes p-i-n oronbl Ha4rHaeT npore-
KaTb TOK, U UX CONPOTUBIEHWE YMEHbLUAET-
Cce 00 HECKONbKKUX OM.

JAS

010 £z0 L — ws7799m4
1.5 g 27 L5 7T 2] 3] @ L7
Y Y Y |
5 Vs Al 5 paz  CZaBtmx H
XW1 75" 1000 KAS17A 12 Ry33 RTS3 ARG J:;m;l'_ HEHSOLRA = g“;’
N . " [ 1] : Bx. Huix. 0727 01 mu L9 < o
> RS R RS B e |
L3 0 == ¥ . £1? r15 Doy | 2w = L—*H—4 Fi
1600 ¢—e—| ﬂ KTT156 g L T 01K WMmI /?fj 78 037
1010k Y v Vs HHE R Ik X638 10K | 100 wwx 16
€|_||_4 S A T . W0muxi6lf L1 & 6.8
1] RG [/ K133 RIZ3I R4 33 L
Vit § [;{,: 7 ;gff ‘L 1K i;fm] éiLL—( ~ < T S——YY Y — (33
! 1 623 (26 Vit g 1000
/2 V7 C6 015 VIZ KT81%A EFMN—l.__ Iﬂffrm HA517A '—“—@-<
S N . D XWZ
4 —— {7 IR P | |8 BulX
\if [/ a0 X Wi H | Yo (j
oL L HD ¢ Ml T I e ATF 10156 -
XSt L) 77 100 L3 0ImK 638 " ﬁi’f] 75’ 030 (P_{
i | . g o
Vi1, ViZ RLZOT (78 _]_ Ny — Vit
VO3, vhYy Kﬂ‘f’f“}’ﬁ vilg ¥ o ;é rif ;é‘ ZJ_ izf{?.’? 29" > HAS5174
VOT-VEID 2450782 KASITA ¥ 3 2101 vy i Vp§ 133 I I 9\ vio 671 29 -
1060 2.10

Puc. 1 - -




-y ——

—— o — —

Curnaui nepegaryuka TpaHCcuBepa ve-
pes3 auon VDS noctynaer Ha Bxog, YM DAG,
04HOBPEMEHHO OTpe3okK kabena W1 ¢ ane-
KTPWUYECKON ONMHON 2./4 OKa3biBae1Cs 3a-
MKHYTBIM Ha KOliLle NPaKTUYECKN HAKOPOT-
KO mMansiM conporusneHuem anona VD6,
ConpoTueneHne 3Toro oTpeska B Touke
nopkmoyennst (C5, VD5) okaadbiBaerca
HoNbLLIWM 1 HE OKA3LIBAET CYLLLeCTBEHHO-
ro BAMAHWSE HA CUrHan TpaHcueepa. Bol-
xogHowm curHan YM uepes anoa VD11 no-
CTynaeT Ha aliTeHHLIM pazbem XW2, 3 oT-
pe3ok kabens W2 takxe okasbiBaeTcs 3a-
MKHYTbIM HaKopoTko auogom VD12 n ne
OKa3bIBaeT CYWECTBEHHOTO BAUAHUA HA
BLIXOAHOW CHUIHAT.

BonbwuHcTBO AeTaneit Ab pasmella-
I0T Ha NCYaTHOW NNaTe U3 ABYCTOPOIIHEe
pONLIMPOBAHHOI O CTEKNOTEKCTONUTA, 3C-
K3 KOTOPOK NokasaH Ha puc. 2. Bropan
CTOPOHa OCTaBeHa METANNU3VPOBAHIION 1
coepautieHa GoneLron No NEPUMETPY C Me-
TannMaaumen Nepeor CTOpoHLl. Kpome 1o-
ro, obe cTopoliL COEANHEHBI ME@X Oy CO-
00 KOPOTKMMIK OTPE3KAMK NPOBO/AA, NPO-
NYLLEHHOrO Hepes3 OTBEPCTUN, NOKA3aHHbIe
Ha PUCYHKE KPYyXKamu.

Mnaty pasMeLLanT B MeTanjiimyeckom
KOpNYCE C NPOBOASLLIEN NOBERXHOCTLIO, €8
HaA0 NPUKReNUTL BUNTaMK MO NEPUMETRY
B HECKOJILKUX MecTax (yem Gonblue, Tem
nydwe). Kopnyc 0gHOBPEMEHHO BbINONHSA -
eT PyHKUMY TennooTBoAa AJis YCUNUTCTb-
Horo moayns DA3. BY pasbemsb! yctanasni-
BaIOT HA CTeHKax Kopnyca.

B ycTponcTee. KpoMe yKasaHHbIX, MOX-
HO NMPUMERWTL Cheayrwme nerann. ycu-
nuTensHbld Moayns DA3 — M57714M-01,
M57797MA-01, M67705M-01, M67749M-
01, HO OHK UMEIDT KOPNYC OPYro KOHC1-
PyKUMK, 1N TONONOFNIO NeYaTtHbIX MPOBOL-
HWKOB M1aTbl NPWAETCH M3MEHUTL. TPaH3N-

ctop VT1 —KT315,KT312, KT3102 ¢ nio-
BblM OYyKBEHIIBIM MHOoeKCOM, VT2 —
KT814A...I, KT816A...I, KT836A, VT3 —
ATF-10136. Nocneghuii nmeeT koaddpu-
umenT wyma 0,4 ab Ha vyacrtoTte 500 MIu.
no3ToMy cobpaHHbIi Ha Hem MLLY nueer
O4E€HbL BbICOKYI) HYBCTBUTENLHOCTbL. 3a-
MEHNTL 3TOT NONEBOW TPAH3NCTOP MOXHO
Ha KM325, 2602 v aHanornyHble, HO pe-
3ynLTaTel Dyayt xyxe. Auogbl VD1, VD2
MOXHO 3ameduTh ia K212, KO257 ¢ nto-
HbiMn OykBeHIILIMKW HAaekcamKn, VD3, VD4
— Ha KO419, 2A120 ¢ nobuimu ByKBEHHbE-
MU Haekcamn. NoacrpoeyHbie KoHacHca-
Topbl — KT4-25, NOCTOSHAHBIC NOASIPHLIE —
TAHTaN0Bble 418 NOBEPXHOCTHONO MOHTA-
xa (YWr), ocranbHeie — K10-178, K10-
42 vnn aHanoryvyHete MNOPTHLIC, TAKXe
AN NOBEPXHOCTHOrO MOHTaXa. MNocTosH-
tible peauctopel — PH1-12, tunopazmep
1206, noacTpoeuHbiii peanctop — 3303W-3
hupmbt Bourns mnm ananoruiusbii, MOoXHO
Takxe npumenuts CMN3-18, CMN3-28. Bece
KaTyLlKX HAMOTaHbl H3 OllpaBKe gnamMmer-
pom 3 MM, L1, L2, L6, L9 — nporoaom
NnaB-2 0,6 v copepxar 8, 1,5, 1,5n 1,5
BUTKA COOTBCTCTBENHO. L7, L9, L10 Hamo-
1aHbl nposogom MN3B-2 0,4 v coaepxar
no 2,7, 3,7 n 2,7 BUTKa COOTBETCTBEHHO.
Adpoccenn L2, L4, L6, coaepxar no 10 sur-
koB npoeoga N3B-2 0,2. OTpesku kabens
W1 1 W2 nonxHet UMeTh 3NEeKTPUeCcKyio
onvHy /4. OHW BLINONHEHLE U3 TOHKOIO
kabeng PK50-1-22 gnunot 12 Mmm, npwu
MOHTaXE nX HA[0 CBEPHYTE B BLWAE Clivpa-
1. BbICOKOYACTOTHLIE Pa3beMbl MOXHO
npuMeHuuTe Nobble nogxoasme, npu
3TOM BCE CoeauHeHuns Haa0 fenatb MUHU-
MastbHOW ONNHBLI MW G NMOMOLLBI) KOAKCU-
ansHoro kabensa. Hua3koyacToTHOe rHe3ao
MoXeT OblTb NOBbIM, JONYCKAIOWNM TOK
Yepes KOHTaKTbl o 2 A.
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HanaxuBaHmne Ab Ha4uMHaIoT B pexvme
npuema (RX). Ha Ab nopaioT HanpaxeHne
rnutanua 10...11 B n npoeepsioT paboTo-
cNOCOBHOCTL CTAabUNM3aTopa HanpsXeHus
Ha Mukpocxeme DAT, ero BeIXOGHOE Ha-
npsxerne JomkHo Bbttb okono 3 B. MNMoado-
pom peauctopa RY ycTtaHaBNMBaIOT peKo-
MEHOYEMbBI TOK CTOKA NOAIEBOro TPaH3uc-
TOPA, B A@aHOM chyyae 25 MA. [lanee kKoH-
nctcaropamm C10 u C11 HacTparBsaloT Bbl-
xonHon kontyp MLUY Ha makcumym koad-
duUMenTa nepedaun, a KoHgeHcatopamm
C29 n C30 — BXOAHOM KOHTYP 112 MaKCUMYM
ko3gprumeHTa nepeaayqn npy MUHKUMyme
KCB Ha ugnTpanb! 1oii 1acToTe auanasciia.

3arem NPOBOIAT PEryNMPOBKY B PEXUME
nepefayqn (TX). s 31oro fIBUXOK pe3ncro-
pa R13 ycTaHaBnuBaloT B HUXKHEE MO CXEME
nonoxelive, a B Lenb NUTaHWA BKIIOHAOT
amnepmeTp. K rHeany XW2 nopknioqator
COIrMACOBAaHHYIO Harpy3ky v BY sonstmveTp
N9 KOHTPONS BLIXOAHOrO Hanpsxenvs. M-
Taouee Hanpsixkenue (10...12 B) nogaior
Ha KOoH1akThl 1 U 2 rHe3na XS1. B atom pe-
XuMe Yepes p-i-n guoabl byger npotekarh
Tok 180...200 MA. Ha eraixone DA2 nonxHo
ObITb Hanpsxexnue okono 3 B. C nomoubio
pesncTopa R13 yeenuunBaiot notpebnse-
Mbiid TOK Ha 30...50 MA — 3710 1 OyaeT ToK
nokKos ycunurensHoro moaynst DA3.

Hanee noaaioT Ha Bxog, "Tp" {pazbLem
XW1) curnan yaciorown 435 Ml n MOLWHO-
CTbio 2...5 MBT OT Tpaxcyeepa nnv BY re-
Heparopa. KongeHcaropamun C19, C20 no-
61BAIOTCH MAKCUMYMA BbIXO/IHON MOLLIHO-
cTU. MOLLHOCTEL BXO/IHOMO CUrHana ysenu-
queaioT f10 20...40 mBr, v HacTpoKy NOBTO-
psioT. Mocne aToro Hano yoeauTLCs B TOM,
4TO BXOOHOWN KOHTYP HACTPOEH B PE30HAHC.
Ins atoro k karywke LS ricouepeaso nog-
HOCAT QEPPUTOBBIN W NATYHHbIN Ceppeyd-
HMKIN, PXU 3TOM B 0O0MX CNy4astx BbIXOQHAs
MOLLIHOCTb JI0MKHA ymeHbwaTsen. Ecnu aTo
He TaK, TO NPUAETCH NBMEHUTb KONMWYECTBO
BUTKOB 3TOM KaTyLLkKW. B 3aknoveHne npo-
BepsIoT paboTy cnctembl VOX. [ns atoro ¢
BuIROAia 1 XS1 oTkmovatot Hanpsxetine nm-
Tanua. Npuy nogave Ha Bxo4 CurHana mMoiuy-
HocThio 20 MBT 1 Bbonee AB goskeH asTo-
MATHUHCCKY NepexoumvTb B pexinm TX.

B cnyuae, ecnu nnaHnpyeTcs 3KCnnyatn-
poBaTtb Ab pSAOM C TPAaHCUMBEPOM, nUuTa-
HUE UenecoobpasHo noaaTh Yepes3 rHes3-
noBon pasbem XS1. Torna 13 cxemol {(CM.
puc. 1) MOXHO nckntounTL petann L1, C1,
VD1, a takxe anementet MLLY: DA, VT3,
VD7 — vD10, C8—C11, C13, C16, C18,
C21, C22, C29, C30, L3, L4, L6, R9, R10.
Mpasbii (NO Cxeme) BLIBOL, KOHJEHCATOoRa
C7 coeamiisiioT ¢ VD 12 oTpeakom kabensi ¢
SNEKTPUHECKOR OLNHON A/2.

Brewrunit B Ab nokasaH Ha $oTOo
(pwuc. 3).

OrvperynuposanHblii GNoKk umeeT cne-
nyloume napamerpl. MNpu Hanpspkern nu-
TaHus 12 B 1 BXxOIHOM CUrH&U 1€ MOLLHOCTBIO
20 mBT BLIXOOHAA MOUHOCTEL coCTaBmna
3,8 BT (noTpebnsemeiri Tok 1 A), npu BXxoa-
HOW mowHOCTU 80 MBT BbixogHas MoLL-
HocTb — 7,5 BT (TOK 1,4 A). KoaddprumeHr
ycunenuns MUY — 21 ob, KCB Ha ueHT-
panbHON vyactoTte — 1,1, B gnanasocHe
431...438 My — He Bonee 1,5, B gpanaso-
tie 429...440 MlNy, — He 6onee 2.

BoixoaHoe HanpsxeHnue MUWY npu
yMeHblUeHUK KO3(h dhrumeHTa nepeaym Ha
1 nb cociaeuno 290 mB. MNMonoca nponyc-
kKaHua no yposHio -3 o6 — 18...20 Mlu,
YYBCTBUTENLHOCTL COBMECTHO C YM TpaHcu-
BEPOM Mpu OTHOLLEHWW curHan/iym 12 nb
okasanack pastoi 0,08 mMkB.
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"PAANO" — O CBHA3U

CyMmmMarTop-aenmrens MOWHOCTH
YKB panasona

[pyt NOCTPOGHUI AHTEHHbIX PELIETOK
YKB guanasoHa HeobxoAMMbiM 3/1IEMEHTOM
ABMNETCA CYyMMaTOpP-0ENUTENb MOLLIHOCTY,
unn cnanttep (splitter — penvrenns, pas-
BETBUTENL), KOTOPLIA obecneynsaeT cormna-
COBaHve C TPaHCUBEPOM, CNOXEHWNe Cur-
HaJ10B, NPUHATBIX 3NeMeHTaMn PELLEeTKH,
Wy PABHOMEPHOE AENEHUEe MOLLIHOCTIY CUr-
Hana Mexay HUMK Npy nepegaye. BHuma-
HUIO YuTaTeNel npennaraeTcsl HecNoXHas
KOHCTPYKIMUA TAKOro cymmaropa-aenure-
ns mowHocT YKB guanazona 430 My,

OnucsIBaeMoe YCTPOMCTBO PAacCHNTaHO
Ha NOAKTIOYEHWE YETbIPEX AHTEHH CO CBOW-
My unepamm, conpotusnermnem 50 Om
Kaxaasl, K O4HOW KOBKCUAabHOW AIMHUK Ne-
penaYun ¢ BONHOBbIM CONPOTUBNEHUEM
Takxe 50 Om.

B YKB pranasoHe nogobHble yCTpOn-
CTBa 4acTO BhIMNONHAKT HA OCHOBE 4eT-
BEPTLBONHOBLIX TpaHcdopmaTopos. Mpn
3TOM, eCnv hUuOepbl aHTEeHH COELNHAIOTCH
rnapannenbHo, To ux obuiee conpoTyBneHue
(Z,) coctarmuT 12,5 OM. Torpa ans cornaco-
BaHus GpUAEPOB aHTEHH C IMHWe Nnepega-
4K, UMRIOLLel BONHOBOE CONpPOTUBREHUE
Z, = 50 Om, HeoBxoaMmMo NPpYMEHUTL YeT-
BEPTbBOSIHOBLIA OTPE30K C BONHOBbLIM CO-
NPOTUBNEHUEM }

= (Z,2.)?=(12,5.50)""¢ = 25 Om.

M3roTtoBUTbL NUHUIO C TAKUM BONHOBbLIM
CONPOTVBNEHUEM YII2ETCS, COEJUHUB Na-

ewe ( Y%
JAnmt”

O W1 ﬁ,”‘f o Wit m;f;}' e
” " .
> ~ ~ 11 Ew 5 <fw~'f
XWi e WZﬂ/‘? ~L e LAem 3"
JR LM ey ¢ w5
SAnm. 4"
Puc. 4
J
H V4 - 4 N
"f -
)~ = —}
) i [ ]
— 6
Puc. 5 7

. a
= Do NN TR
b Q‘ R R
* q’*?' T
s y

o

AR
T

pannenbHoO [1Ba CTPEe3Ka KOAKCUaLHOo Ka-
6enn ¢ BoNHOBbIM conpoTusneruem 50 Om.

Cxema cymmaropa-genmrens nokasla-
Ha Ha puc. 4. OH COL@PXUT KOAKCHUanbHOE
rHe3a0 XW1, K KOTOPpOMY NOAKIHatoT Ka-
6enb CHUXEeHNA, NOYLMA K TpaHCHBEDY,
ABYX OTPE3KOB KoakCuanbHOoro katensa Wi
1 W2 € anekTpmnyeckomn oMHOR A/4 1 4gTbl-
pex OTPE3KOB KoakcuanbHoro kabeng W3—
W6 npoun3aBonLHOW OMRbI, HA KOHLUAX KOT0-
PbiX YCTAHOBJ/IEHLI MNHE3f10BbIE KOAKCHUAb-
Hble pasbembl XW2—XWS5. K aTim passe-
Mam uyepes oTpeskn 50-oMHoro kabtens
OAVHAKOBOW A4/TMHbI MOAKMOYAIOTCSH AHTEH-
Hbl — 31eMEHTh! PELLETKU.

HecmMoTps Ha TO 4YTO YCTPORCTBO U 13-
roTOBfAIEHO U3 OTPE3KOB KOAKCWANLHOro
kabena u BY pasbeMoR, OHO UMEET XeCT-
KYHO 1 NPOYHYIO KOHCTPYKUMIO, JIOCTUrHYTO
370 npumeHetnem kabens PK50-2-25. B
KayecTBe ero BHelHero npoBoaHnKa ne-
nonb3oBada MeaHasi Tpybka anamerpom
3 M. BHyTperHui nsonaTop kabensa 1aro-
ToBNEeH na prroponnacra (koadpduumeHT
ykopoueHusi — 1,42). 3Tot kabenb He uMme-
€T BHEILUHeR U30A8LKnKn, ero MOXHo 1naru-
6aTb (akkypaTtHo) 1 NasTb (He neperpe-
Baf) B NOOOM MecTe, He onacasiCb, HTO
U3onsauKMs pacnnasuTCs.

KOHCTpyKuMA yCTponcTBa NokasaHa Ha
puc. 5. lNpr ero na3roTtoBneHny cHa4dana
Ha0 NoAroTOBWUTL OBa 0Tpeaka 2 kabens ¢
ANEKTPUHECKON A MHOM 2./4 (Ans Avana3oHa
430 MI'y aAnnHa oTpeskoB CoCTaBuT 122 mm
Nno BHeElWHeMy NpoBoagHuky). LeHTpans-
Hbil NPOBOAHWK AONKEH BbICTYNATb HA
7...10 MM C KaXXA0W CTOPOHbE. TN OTRE3KW
MOHTUPYIOT {(METOA0M NakK) B pasbeM 1 u
crnaveaioT gpyr ¢ Apyrom no BCein finHe.
3arem No4roTaBAMBAIOT YeThipe OAVHAKO-
Bblx OTpe3ka 6 kabens apnmHoin 40...70 mv C
pasbeMamMn 3 Ha OOHOM KOHLUE U C LEHT-
PasibHBEIM MPOBOHVKOM, BbICTYNAIOWMM HA
ONVHY B HECKOJILKO MUWITIMMETPOB C J1PY-
roro KoHua. Bee wecTb 01pe3K0B Ckaaabl-
BAOT BNIOTHYIO LY K APYIY, HaKaAbIBAOT
BaHaaxn 4 U3 ny>eHon NPOBONOKY 1 Cnam-
BaIOT Mexay cobon. 3atem CnanBaroT LieH-
TPanbHbie NPOBOAHVKIA. JHA BCEX LIEHT-
pPanbHbiX NPOBOAHMKOB B MECTe Cranku
AOMKHA BblTb MUHMMANbLHON.

A5 yaaneHus BHelLHero MegHoro npo-
BOAHWKA kadens ero Haao no kpyry obro-
YUTh Haagwiem, akkypaTtHO M30rHy Tk, Ne-
PENOMUTL U CHiSITH C BHYTPEHHEI O M30NATO-
pa. MecTo coeguHEHWA NAaKON LeHTpanb-
HBIX NDOBOOHWKOB CNeayeT 3arepmMmeTmnsm-
pOBaTb 3NOKCU/IHLIM Kneem. Crepxy Ana
3aU\NTEE 1 3KPAHWPOBAHWA XEenaTeneHo
NPWNasTk META/UIMYECKUIA KOJHNAYOK 5.

B ycTponcTRe NnpUMeHeHst cnegyouine
detany. KOakCuanbHbin pasbem XWl —
CP-50-1630B, paszbemb XW2—XW5 —
CP-50-7250B. 371 pazbembt NOAXCUAT B
cnyyae ncnonb3oBanns kabena PK50-2-22.
Ho MOXHO npumeHnTb 1 apyrmue 50-oMHble
pa3bemMetl, NO3BONSIIOLLME MOHTUPOBATE Ka-
6enb PK50-2-25, npn 3Tom pazbem XWi
[OMKeH 0BecneunBaTb MOHTaX CaHOBpe-
MEHHO OBYyX OTPE3KOoB kabensn. AHanorma-
HYI0 KOHCTPYKLUIO MOXHO U3roTOBUTL U
018 ANanaacHos 4actoT 144 1 1300 My,

MapameTpbl M3roTOBNEHHOMNO MakeTa (CM.
pmc. 6) npu noginicueHn K rieaaam XWe—
XW5 Harpysok ¢ KCB He Bonee 1,1 okasanuch
1akumMi: muHumansHbia KCB cocrasun 1,12
Ha yactore 430 Mlu, B granasoHe 4acToT
405...447 MIny, KCB He npesbicvn 1,2, a B
auanasone yacror 368...485 My, — 1,5.

PenaxTop — 8. non;m&f
poTD — asropa, rpaguka — 0. Anapecn

Y§ prATHE B Hione 1924 ropa roctanos-
& & nenus Coeera Hapoaneix KomiiccapoB
0 YACTHLIX MPUEMHBIX PAIHOCTAHUHAX OBLTO,
MO CYLLECTBY, Jeranuaanyed pagnoawbu-
TEJNLCKOTO TBOPYCCTBA, KOTOPOE 10 F10I'0 MO-
MeIITa MOIMO PA3BMBATLCH TONBKO B "Opratm-
30BAHHBIX 00bEAMHEITHAX (PaHOKPYHEKH 1
T. I1.). ECTeCTBCHHBIM CI1€ICTBUEM 3THX TIepe-
MEH B cTpaHe 6hUI0 NMOABIEHHC YIKe B aBryc-
T€ MePBOro pagvodrOHTE/ ILCKOT0 MypHAaIa
"PanonoOMTeNn", KOTOPBII 3aTeM CTall Ha-
36IBaTLCA "PaTiodpoHTOM", A 110CHE BOHIILI
NOSTYyYMI HbIHCIIHEee HasBauue "Papio”. Xo-
THl B CAMOM NOCTAHOBIEHHN P'OBOPUTCH TOML-
IO © "IIPHEMHBIX PagHOCTAHIMAX", OO 110-
C.lY2KINO TONYKOM E PAa3BHTHIO THOHTTENL-
CKOM PaiMOCRA3U, KoTopas ao 1926 ropa Ho-
CHUTA MOMyOHLIMANILHDBI XapakTep. Obiero-
CYAPCTBEHHAA PETHCTPALHS KOPOTKOBOM-
IOBHKORB M BbljJayd MM paspelueHnH Hava-
jach TObKO B 1926 rojiy.

B prime;gem 1 cenTssOpa BTOPOM HOMepe
mypHana "PaguomotnTen” 3a 1924 rog ObI-
1o ony6:mikoBa o nocraHorienre CHK (axk-
CHMH.IE 9101 HCTOPITHCCKOH IMybMKaluy Mbl
NPHBO;TM 118 COCCIHEH CTPAHMIE), a B pe-
HAKLIMOHHOM CTaTLe ITOr0 JKe HOMEPA JKypPHA-
Jia rOBOPHIOCE:

"lpexcde 8ce2o0 — no3opasasem HaWLY
qumamenett co ceobodotl achupa. Onybauko-
BaHHOE Y HAC NHocmarosaeHue ("osHapKomMa
CCCP o uaemubLX PUEMHBIX PAOUOCTNAHUUNX,
HECOMHEHHO, Dydem npuismo ¢ ‘yscmsom
2i1yb0ik020 YAORACIMBOPEHLLA HAWLM YH0e MHO-
COMLICTEHHBLM PAOUOOBUIMENeM L KadobiM,
KIMO Aesestt U nposodLul 8 JeLU3Hb LOeK pa-
Quonobumenbemea, KMo 0CO3HAN BAAUCHbIE
Oast Cosemnckux Pecnyfaui nepenexkmuss
IMo2o HoB020 dast Huc dead. Omuuive paspe-
WEH maK uHmepecyrowLlt paduonobumeis
sonpoc o paduocmanyL iy cebs doma, wImm
OaH CIuMy.iL e3P0 — WUpoOKoMY pas-
aumuo y Hac paduospobuwneiemsa.

Kax 8u0HO U3 MeKema 3aiKoHA U UHCTPYK-
yuu nocaedian fydem onyGAUKosuHd. 8 Cedy-
rowem Hoaepe "B-JLT), mextuka noayueHus
pa3peieHUA HA paduoCMaHUUK OCCIAMOWIO
Npocma: A5t 3MO20 HYIHHO IMOBKO NOCAMb 3a
fasAeHuUe 8 Bawxcatliitiee novumoeso-meaezpady
Hoe yupexcoeHte, ABOHEMEHMHAA NaAaMa 3a
TOABL3OBAHUE NPUEMHLICAMLL HASHAHEHU ET10.1-
ne obwedocrnynHast. Bee amo co3daem 6aa-
2OTIPUSTNH B HCAOBHR QA pa3sLumus et

B dannbtli moseHm umeemces, noxcanyl,
O0UH MEABLKO MOPMO3 K HEMCOAEHHOMY LC-
NOALIOBANLIIO HOBOZO 3UKOH — Heohxoott-
MOCITIL COONGEINCMBUA PA3PELUACMBLX K AN)-
BUMEALEKOTL IKCILIOWNAUL AL NPUEMHUKOB O
PCOCACHHBIM INEXHUMECKIM MPeDOBaHLLLM.
Bo-nepgnix, 3mu mpeBosaHLLst IOk Het3secm-
Hbt BobUMEAstM. KOmopute aubo ynce LLMerom
npuesmHiKy, aubo Moeau Ol cumut ux u320-
MOBUMb, 80-BMOPLLX. — U B Npodaice nNoka
Hem npufiopos, paspewieHHb Hapromnou-
MEACM. CORAUCHO 3UKOHA, K obumensciorl
srcnioamauii. Topmo3a amom cropo 6ydem
LyempaxeH, Jedarmo yxee Hedonzo. Jrobumeato
CIMPOUMENO NOMOHCEM HALUL HYPHU, KOMO-
Poill 0acm ontcaHLe MUneEe20 NPUEMHLKA, a
HEARHULM KYNUMB GOANCHA, HADeeMcst — 8
Hedanekom 6ydyiuesm. npedocmasumsb npu
6opLl HALIA PAAUONPOMBILLLIEHHOCTL.

B 0b14eM MOMCHO CKA3QML, YINO € LI30AHL-
€M 3aKOHA 0 cB000JE APUPA U € Op2aHU3ALL-
ert "Obwecmoa Paduoobumeneti PC.AL.C.P",
PAcLoAobUMEeaLCINE Y 1C YHee 8CIMYniLio
Ha nyns Guiempoeo npeycriesnust. Mownu
BCE 2naBHLIE TPEONOCLUIKU YHE COLTAHDL,
oCMAOMes — moxcern bvums U Mpyotioe 8
OCYLECMBACHULL, — HO YJice Oemasu.”




