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JATBI, PAKTHI, COBBLITUSA

lIpugedensl ceedenusn 0: Nepeoll paouosewamensrol MParnCAAYUL
2onoca u myszvixu, “kpyznvix cmoaax” paouomobumeneii 2. Teepu, nauane
pabomer na KB paouocmanyuii ¢ npeguxcom DO, npooneruu
UCNORb30BAHUA aHZAUNCKUMU paoduomobumensmu duanazona 5 MIy na
IKCnepumenmanvroll ocnose, menezpagnou DX paduoceasu 8 ouanaszone
136 «l'y na paccmosnue 1600 km, pocme uucaa pados paduonobumenei
8 Ascmpanuu u Kumae, sKcnepumenmax amepuxancrux paouosrobumene
6 duanasone 600 M, naanax ucnonvbzosanus uoHocghepst 6 xavecmee
AHMEHHbL.

B.IIOJITABEIL, UA4AM; U.KOUEPT'HH, RA4A-289.
HAMSTUH HABHIUX BEPHBI
Hnnrocmpupoeannslii pacckas o nampuomuuecxoii pabome

8onzozpadckux paouonobumeneti — unenog paduoxayba “Umnynsc”
POCTO.

TOYHOE BPEMSA U YACTOTA

IIpodonsicenue paccmompenus membi Onpedenenus MoYHO20 8PeMeH.
B nacmosiyee spems Ons 3ImM020 WUPOKO NPUMEHAIOMCS UKMEPHEM-
mexnoaozuu. Yacer komnsiomepos nod ynpasrenuem OC WindowsXP
MOZym agmomMamuuecKky CUHXPOHUIUDOBAMBCA ¢ OOHUM U3 Cep8epos
spemenu 8 Hnmepuneme. Ilepeuens HeKOMOPHIX cEP8EPO8 npusedeH 8
cmamee.

IYWIHAHIL, UYSXE. JUCTASI CTAPYIO JIUTEPATYPY
Paccras o kuuzax u 6GloanemeHsx, 8LINYyCKABWUXCA OAf
KOpomKogonHosukos 8 30-e 20061 npownozo sexa.

PYKOBOJACTBO IO NEPEJJAYE HA AMBUYECKOM KJIIOYE
B saxniouumensnotl wacmu cmamb npusedeHnst Kombunayuu
Haxcamutl Ha KOPOMBICAA AMBUYECKO20 KAIOuA ONsL 6cex BYKE NAMUHCKO20
anpasuma, a marsce ons yugp. Kpome mozo, daner pexomendayuu no
PA3YUUBAHUIO ONMUMATLHBIX NPUEMOB Nepedayil IMuUX CUMBOA0S U
ybeoumensHo OOKA3aHbI NPEUMYL{ECMBA UCHOABIOBAHUA AMOUYECKO20
KIIOYa 013 nepedayu cumgonos azbyku Mopse.
DX-INFO
Hngpopmayua o QSL-meneddicepax, nodpobusie noumossie adpeca
PEOKUX pAOUOCIAHYUN U UX MEHEONCEPOS.

JAUIIJIOMbI
IIpugedenst Ilonoocenun ounnomos “MCG”, “Muuypuncx —
naykozpao Poccuu” u “®eodocus — 20poo 25 sexos .

NPOTHO3 NPOXOXKIEHUS HA KB

lipuseden npoznos na ansape 2007 2., cocmasnennsviii Ha cepeouny
Mecaya Ha ocroge pesyrbmamos pabomsr npozpammer lonCap npu
CAEOVIOWUX YCAOBUAX: MUHUMATLHBLL Y207 8038bIUEHUA AHMEHHbL — 5°,
MowHocmb nepedamuuxa — 100 Bm, sepoamuocms npuemaemozo
xauecmsa paouocessy — 30%, makcumaneHo npumenuMas wacmoma
(MITY) — 50% om maxcumanbHo 60IMONCHOU.

A.3UHYEHKO, RW3VZ. COPEBHOBAHUSA
Kanenoape copesnosanuti na ansape u gespans 2007 2., Ioroscenusn

YATAWUTE B HOMEPE 12/2006:

~ e

copesnosanuti “SARTG New Year RTTY Contest” u “LZ Open Contest ",
a makoce kpamkue umozau uemnuonamos P® (Azuamckas wacms) no
paduoceazu na KB menegponom u menezpachom.

CQ-QRP
Havano uantocmpuposannozo pacckasa o creme “Yepa-2006 " unenos
xayba “RU-QRP™.

LATIIOAUH. PWILTPBI HA MEPEKJIIOYAEMBIX
KOHJAEHCATOPAX

Ilpuseden noopobuuiii ananuz ocobennocmeil pabomvi unbmpos na
NEPEKNIOIACMbIX KOHOEHCAMOPAx, a MaKice npeorONCeHO RPUMEHUMb
maxue urbmpel 6 KAYECMBE CMECUMENLHOZ0 OEMEKMOPA, MO NO3BOTUM
SHAUUMENBHO YAYHUUMb €20 NAPaAMempb.

NPUEMHMUKHU NJI1 PABOTHI C DX
B cmamve npoananusuposansl napamempol cepuiino 8bInycKaemot -
annapamypel 0a8 TOBUMeNbCKOU paduocessu.

TPAHCUBEP IC-7000
3axmouumensras wacme noopobrozo 063opa ouepeoHoll HOBUHKU
dupmer ICOM.

JAMIIOBBI MEPEJIATYHMK LF-JHANIAZOHA

Ilpusedeno onucanue 8b1cOKOCMAOUTBHO20 nEPedamMyuUKa OUANA3oHA
136 kl'y. B 6b1X00HOM KACKAOE NEPEOAMUUKA UCTONbIYEMCA NONYARPHAS
aamna I'V-81M, umo no3eonuno noayuums MakcuManstyio paspetennyio
IPPEeKMUBHYIO USAYNAEMYIO MOWHOCMb NPU BBICOKOU HADEHCHOCMU
pabomur yempoiicmsa.

TASIC SINISA, YUILM.
MPOCTBIE BLICOKOD®®EKTUBHBIE YCTPOUCTBA
JJIS1I SOFTWARE-DEFINED RADIO

IIpodonsxcenue Onucanua HeCIOMCHbIX, HO I dexmusnbix yempoticms,
NpEOHAZHAUEHHBIX ONsL pabombi co 38yK080l Kapmot komnsiomepa — DSB
nepedamuuka DT1 u SSB nepeoamuuxa DT2.

B.IMPUXOJbKO, EWSAU. AHTEHHBI BEPTHUKAJIbBHOHN
NOJIAPU3AIIMHU EWSAU

ITodpobroe onucanue rkoucmpykyuu, a maxxce npoyecca
U320MOBACHUA U HACMPouKu Ipdexmusnol anmennsl 2-memposozo
ouanasona.

JNAUKECT

0630p nauboree unmepecHvix Mamepuanos, onybIUKOBAHHBIX 8
aszycmosckux nomepax xcypranos Radio Communication, QST, CQ u
CQ DL.

JOCKA OBbSIBJEHMI

Becnnamuvie 06va6nenus HeKOMMEPUECKO20 XapAKMeEPd 0 NOKYNKE,
npodasice uiu ob6meHe paduonwbumensckoii annapamypel u
paouodemaneii.

PATHOMHP. KB H YKB — 2006
T'odosoe codepoicanue scypnara “Paduomup. KB u YKB™.




B.)XXBAHOB,
r.Kospoe Brnagumupckoin obn.

B [3] roBOpuUTCH O TOM, YTO YMEHbLLIE-
Hye Qpc<0,7 He NPUBOAUT K YIYULLEHNIO
nepexoaHoN xapaktepuctukin 3BY, no-
CKOIMbKY, sikobbl, B AansHeieM Bce pas-
HO npuaeTcs koppekTvposats AYX ero
3MEeKTPUYECKOro TpakTa, n AYX nanyde-
Hus 3BY npyMeT npexHui BuA, coBRaaa-
owmr ¢ AUX ®BY BTOPOrO Nopsiaka ¢
fep=fon 1 Qna=0,7. Ho Ha npakTvike npu-
MEeHSITb TaKyr KOPPEeKLMIO HEeT Heobxoan-
MOCTW, Beflb /15t OrpaHnueHns cnexTpa
nonasaemMoro Ha 3BY curHana B apceHa-
e cnaboTOYHOM SMEKTPOHUKX CyLLECTBY-
€T HEeMasio CPeacTB, BbIMOMHSAIOLNX 3TO
Boree KOPPEKTHO, COXPaHsist IMHENHOCTb
B4YX BbiLLe YacToTl Cpe3a. Ha3BY B aTOM
Crydae MOXHO BOBMOXATL JTAb dhyHK-
umio npeobpasoBaHUs 3MEKTPUHECKOTro
curHara B aKyCTUHECKUIA C MUHUMATbHbI-
MW UCKKEHWSAMW, @ “Ha nneun” crnabo-
TOYHOW 3IMEKTPOHMKN (MCTOYHWKA CUrHa-
OB, KacKaA0B NpeaBapuTENLHOrO yeure-
HUS1) — OrpaHuJeHne crnekTpa rnogasae-
MOro Ha 3BY curHarsia cBepxy U CHU3Yy 1
pa3geneHve ero Ha oTaesibHbIe Nosiochl
(B cnyvae mHorononocHsix ). Cospe-
MEHHOI CriabOTOYHON 3NEKTPOHUKE 3TO
BrOSiHe No cyiam. MNpeabsBreHHbIM Tpe-
GoBaHVsIM YOBMETBOPSIOT PasaesinTerib-
Hble OUNBETPLI AoNOMHSoLWEN (yHKUMN,
undppoBbie hUnBTPLI, MHTErpaTopPbI U AP.

B npuHuune, mamoTHO chopMMpoBaTh
HIKHIOID YacTOTy Cpe3a MOXHO U B Ca-
Mom 3BY. B peanbHbiX YCNoBUAX Npocrty-
LIMBaHUs (B XXNSIOM noMeLLeHun) Habro-
RAeTCs NOABbEM HU3LLIMX YacTOT, No3TO-
My cnag AYX manydenms Geitosoro 3BY
C HaknoHoM 6 ab/okT Hke 80...120 Iy,
He TOmMbLKO AOMYCTUM, HO W XenaTerneH.
B atOM criydae BTOpor nosoc AYX Bbli-
ToBOro 3BY MoxeT 6biTb chopMmpoBaH
Ha uacTote 15...25 [y (Hanbornsni 3d-
dekT naeT ero hopMupoBaHue € nomo-
wbto netim OMOC). Takoe pasHeceHne
NOSOCOB MO 4acToTe (Ha 2...3 OKTaBbl)
NOMOXUTENLHO CKA3bIBAETCA Ha nepe-
XOHOV xapakTepucTuke 3BY.

MOXHO BbIAEMUTL 1BE NPUHMHSI, BbI3bI-
BaloLLMe NogbeM Hu3Lmx yacTor. flepeas
13 Hux nposenseTcst B Tex 3BY, B KOTO-
pbIX HU3LWKE HaCTOTbl BOCTIPOU3BOAATCS
HeckonbkuMmn T, Onsi 3ByKOBOW BOMHbI,

HA MYTU

K BbICOKOS®PEKTUBHOMY :

(MpoponxeHue. Hauano B NN6-11/06)

JUViHa KOTOpOW MHOFO Boribiiie pacCTos-
Hust Mexay [T, Bce OHY npeacTaBnaAoTcA
OQHUM TOYeuHbIM uanydaterieM. B atom
avianasoHe yactot KF[ Takoro mHTter-
pansHoro uanydarens 8 N pas (no uncny
I'T) 6onbiue, yem oaHoro IT. C noesiwwe-
HVYEM 4acToThl, T.e. N0 Mepe nNpubrvke-
HUS! BESIMUUHBI A K paccTosiHuio Mexay I,
BbIVFpbIW B yBermyeHnn KM sa cuer
rpynnbl nanydarenei nnasHO CHMKAeTCH
RO Hynsi. dopMarbHO yeenndeHue KA
Ha HU3LLMX YacTOTax MOXHO OObSCHUTL
Tak: Npy KOMMaKTHOM pasMeLLieHUn He-
CKOSIBbKUX OAHOTUMHBIX [T X MOXHO pac-
cMaTpuBarTh Kak oawH [T, y kotoporo V B
N pa3 Gonblie u, cootBercTeeHHO, B N
pa3 6onble ero KM (kenaowmm 310
NpOBEPUTHL CreayeT NOMHATDL, 4TO yBENn-
yeHue 3BYKOBOro AaBneHus B 2 pa3sa no-
CTUraeTCsl yBENUYEHUEM MOLLIHOCTY 3BY-
KOBOro curHana s 4 pasa).

Bropas npuunHa, npusoasuwias K
NOAbEMY HU3LLMX YaCTOT, CBsI3aHa C MeC-
TOM pacnonoxenus . AYX nanydexns
I'T 06bIMHO U3MepPsIOT B 3armyWweHHONn
Kamepe. 3TUM MOAESMPYIOTCS YCrioBUSt
pa3MetLieHnsi [T B CBOGOAHOM NpOCTpaH-
ctee. Ecrmxe T yctaHasnmneaTth Ha nory
OTKPLITON NAI0WanKK, y CTeHs!, B yrity no-
MeLleHwyst, TO yposeHb HY-cvirHarna byner
yBennuumaaTses. FlponexoanT ysennueHne
KOHLIEHTPAaLMK 3BYKOBOW 3Heprinm ns-3a
CY)XEHUsi CEKTOpa ee U3fydeHns, Bcrea-
CTBUWE Yero ynyuilaetcsi cornacoBaHue
nanyuaresisi CO cpefon. 3TO NPONCXOANT
JWMLUb NPWU PACCTOSIHUSX OT N3sydaTens Ao
noria n CTeH, MHOro MeHbiumx A. Kpome
TOro, CTeNeHb yBEMUYEHNS HU3KNX 4acToT
3aBUCKT OT KO3 PULMEHTA NOTMOLWEHNST
nosia n CTeH, KOTOPbIN Ha HU3KMX YacTo-
Tax 0ObIMHO HEBEMMK, a8 C POCTOM 4acTo-
Tbl YBEMNYMBAETCS.

C noBblweHyeM 4acTOTh! Ha nepexoa-
Hyl0 XapakTepuctuky T HauvHaeT oka-
3bIBATH NOMOXUTENBHOE BIUsIHNE Habw-
patoLee curty akyCTu4eckoe Aemndupo-
BaHve. Fpy anuHe BonHel A>>D (D —
adhdexkTnBHLIN AnameTp Anuddysopa)
BenuuuHa R, HeBenuka, Ho OHa yBenu-
uMBaeTCs BHAYare nponopunmoHansHO
KBafpaTy 4acTOThl, 3aTeM 3TOT POCT 3a-
MegseTcs, anpu A<2D n Bosce npekpa-

waetcs. Fpyn A<2D akyctnyeckas co-
cTaensiowas aemngpuposaxns yeenvum-
BaeTCs HACTOMbKO, YTO BMUSIHWEM OC-
TaribHbIX COCTABMSIOLLINX NO CPABHEHNIO
C Heli MOXHO npeHebpeyb. B aTOM Ana-
nasoHe 4acrtot R,, pocTurHye ceoero
MaKCUMasbHOrO 3HaueHusl, bonblue He
yBenmymBaeTcs (U3ny4yaeTcs nrockas
BOMHA), @ peakTuBHas CocTaBnsoWwas
CONPOTUBIIEHNS N3MTYy4eHUsl yMEHbLLIAET-
Cs NpaKTU4eck Ao Hyns. Takum obpa-
30M, yBENnYeHne S NpmMBOANT K CHUXeE-
HWIO YaCTOTHI, BbilLle KOTOPOW NEXUT an-
anasoH 3heKTNBHOIro aKyCTUYECKOoro
nemMnduposaHns (30ecCh NpocreXxneaeT-
Csi aHanors C COrnacoBaHEM C BHeLL-
Hel cpefiol aHTEHHbIX YCTPOWNCTB).

BO3MOXHOCTL OTKa3a ot ycnyr YM3U e

nemMndunpoBaHnM NOABUKHON CUCTEMBI
[l Ha noBbILLEHHbIX YaCTOTax OKasbiBa-
€TCs Kak Henb3asi Boree KCTaTtn, NOCKOSib-
Ky NPy Manon BennuvHe Zg,  Ha nepe-
XOAHYIO XapaKkTtepucTuky [T HaumHaeT
OKasbiBaTb OTpULIATErIbHOE BIiMsiHue Ly,
CHU3UTb KOTOPOE MOXHO YBESIMYEHNEM
Zgyx 0O 3HAYeHNs, NpeBbILLaoLLEro UH-
AyktvsHoe conpotnenerne 3K, T.e. oaHo-
BPEMEHHO C YBEIM4YeHUeM NHOYKTUBHO-
ro conpotmenexunst 3K AormKkHO BO3pac-
Tath U Zg,x. ITa Mepa 0AHOBPEMEHHO
NPUBOANT M K CHWKEHWUIO MHTEpPMOAYs-
LUMOHHBIX NCKAKEHWUI, BO3HNKAIOLLNX N3-
3a MOAYMSILUMN MHOYKTUBHOCTU Ly HA3KO-
YaCTOTHbIM curHanom. B [2] ykasaHo, uto
ypoBeHb Moaynsitpumn CH- v BY-coctaens-
FOLLYIX NOSIE3HOMo CUrHasa No ykasaHHOoN
npuudnHe B coBpeMenHbix [N nocturaet
20%, 4TO NOATBEPXKAAIOT N NPUBEAEHHbIE
B [6] skcnepuMeHTansHbIe faHHbIE.
YaoBneTsopsioWMn npnBeAeHHbIM
Bbile TpeboBavuam YM3Y porkeH
NUMETb BfIM3KOE K HYIO, a fnyuLle — OTpu-
UaTensHoe BLIXOOHOEe CONPOTMBIIEHME B
palioHe 4acToThi fi,g, KOTOpOE BhIlle Yac-
TOTbI T4y, yBEMMUMBaETCA. MIMEHHO Takyto
dhopmy AYX BLIXOAHOrO COMPOTUBMEHNS
UMeeT oxBadeHHbin OMOC ycunutens
TOoKa. ECcrm YT Hyxaaetcs B oxBate A0-
nonHuTensHo netnern obwein OOC ans
CHIDKEHMS BHOCUMBIX UM NCKaXKEHWI (TTy-
BrHa OMOC vacTo HeBenmka), TO caenatb
3TO MOXHO € nomoLbto OOC no Toky.

(S

sovifes xnmemxo adnw g
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B mupe oxxuewux 3aykoe

Ecnu 3BY oxsaueHo OC no U, To cne-
AyeT NpUMeHsATL KOMOMHUPOBaHHYIO A0-
nonnutensHyio OOC: o f,,, — no Hanpsa-
XEHWI0, a Bbltle fyy, — Mo Toky.

OtputaTentHoe BNUAHWE Ha Nepexos-
HYIO XapaKTepUCTMKY OKa3biBaloT U nac-
CUBHble pasfenutensHble hUNLTPLI,
yxyawarowme cornacosanme YM34Y c [T,
MOCKONbKY MPpU 3TOM TPYAHO HelTpanu-
30Barh OTpULATENBHOE BrMAHUE 3dhchex-
Ta obpatumoctn I (ABuratens — reHe-
paTtop). 3TO ABUIMOCH OQHON U3 MPUYUH
TOro, 4TO B NocneaHee BpemaA cranu no-
NYNAPHbLI ABYXMONOCHLIE NaccueHbie [T,
OTIMYaIOWIMEC OT TPEXMOMOCHLIX fyyd-
Wei NepexoaHON XapaKkT epUCTUKOM, XOTS
YPOBEHb UHTEPMOAYNALMOHHBLIX UCKaXKe-
HWA Yy HUX Bonbiie. OTpyuaTenibHoe Bru-
AIHWE pasfenuUTEeNbHLIX OUMETPOB NpK Ya-
crote pazena 2...5 kl'u He CTonb BENMKO,
KaK Npu vacrote pasgena 200...500 Iy,
a cornacoBaTtb UNLTP C COBPEMEHHON
B4Y-ronoBskon npoule, NOCKONLKy Y Hee
npakTU4eckn oTcyTcTeyeT “ropb” B AHX
BXOAHOMO conpoTuenenns. Npu sTom oT-
nagaeT HagobHOCTL B €€ 3NEeKTPUYECKOM
AemndourposaHun. [ipyras NnpuamMHa otka-
3a OT TpexnonocHsix T — pacueT Ha Npu-
MeHeHne akTuBHOrO cabeydepa (cospe-
MeHHbIe AByxnonocHsie [T peako Bocnpo-
M3BOAAT 4aCToTh! Hke 80 I'y).

3acnyxusaet BHUMaHUA U Bonee
CTporoe 0bbACHEHWE BbILLECKA3aHHOID.
3a0AHO, NpMBeaeHHbIE COOTHOLIEHUSA
nomoryT 8slpaboTtats TpebosaHua k
ohopmrieHnio BoicokoadchekTusHoro I,

Kak uasectHo, nany4aemas [T akyc-
TUYECKAs MOWHOCTL paBHa:

Py =" V2R,, (5)
rae Y — CKOpOCTb UanydaTens;
Ry — aktMBHasa coctasnsowas

COMPOTUBNEHUS U3NYYEHUSA.

Ecnu I'T pacnonoxeH B ceBoBoaHOM
NpPOCTPaHCTBE, TO

R, = pcS(—é—fS—a], (6)

roe pe — yaensHoe akycTUyeckoe Co-
nNpoTuBrieHne cpegsl (P — MNNOTHOCTL
BO3lyXa, C — CKOpPOCTb pacnpocTpaHe-
HUA 3BYKa);

Sa — MUHMManbHasA nnowaab Uany-
yaTens, nNpu kotopoi obecneunBaerca
ero 6nmskoe k aeanbHOMY Cornacosa-
HUe CO CpeoH NPU U3NY4EeHUN CUMHa-
na ¢ ANWHOWN BONHLI A (ECNN Nanyya-
TeNb MMeeT hOpMY KpYrHoro MopiuHs,
T0 D,=A/2, a ecnu 310 NynsLCUpYIOLWMIA
wap, 1o Dy=A/n).

BespazmepHan BennuuHa B ckobkax
XapaKTepuayeT CTeneHb COrMacoBaHHo-
CTW nany4atens co cpenon. Ha Husmmx
yactorax obblyHo D<<A, a 3HauuT, 1
S<<8,; (D<<D4z=A/2). Ecrm npmn 31OM B
(6) npeHebpeub crnaraembIM S B 3Hame-
HaTene, a A 3aMeHnTb Ha f, To nonyunm:

Pa = (\S)?f2 (7)

AHanUaupys ynpoLlieHHoe BoipaXkeHue
(7), MOXHO caenaThb BLIBOG, 4TO ecnn S
HE U3MEHAETCA, YTO HA HU3KUX yacToTax
0BLIMHO BLINOMHSETCA, TO FOPU3OHTAS b
Hasa ¢opma AHX o mowHocT obecne-
4YMBAETCA NPU UBMEHEHUW CKOPOCTU ABU-
Xenna anddysopa obpaTtHo Nponopun-
OHarbHO 4acToTe CUrHana, T.e. Npy no-
CTOAHCTBE YCKOPEHUS ero ABUXEHUSA.
MpouseegeHne VS HaabiBaloT 0bbem-
HON CKOpOCTbLIO. [pUHATO cumntaTs, UTo
ecnn ‘S y pasHbix T ognHakosa, TO
OAMHAaKOBa U U3nyyaemas UMW MOLY-
HOCTb. OTU BbLIBOAKI, NOMyYeHHsIe Npy
aHarnuae YNpouWEHHOro Buipaxenus (7),
YaCTEHHLKO PaCMpPOCTPAHSIIOT Ha BECH AW-
anasoH 3BYKOBbIX 4acToT U Ha [T niobbix
rabapuTtoB, 4TO NPUBOANT K CUMBHOMY
UCKaXXEHWUIO peansHOM MOMOoXKeHUA Aen.

M3 ynpoleHHoro Bbipaxenus (7) cne-
Aayer, uto A4X MAIM umeet chopmy AHX
mdbdepeHymaTopa, 0aHaKo, 3 aHann-
3a Bbipaxenui (5) u (6) cnenyert, 4To oHa
6nuaka Kk A4X counstpa BY nepsoro no-
psAaka, yactota cpesa kotoporo f;=c/2D
{(ans nynbcupytowero wapa f;=c¢/mb, uto
fONTU OAHO M TO Xe). JTa “Menous” xo-
POLIO M3BECTHA CneumanncTam, 0aHaKo
UM ynobuee ee He 3amevathb (a HEKOTO-
pble yenenu u “3abuiTs"), Begb OHa 3aBy-
anvpoBaHa TeM, 4TO Ha NpPaKTUKe U3me-
PAOT HE Uanyvaemyo ' MoWHOCTL aky-
CTUYECKOIo CUIHana, a 3ByKOBOE aBre-
HWe Ha akyctudeckon ocu T, uto Ha
CpeaHNX U BLICOKUX 4aCTOTax AaneKko He
OOHO U TO Xe (Mexay ykasaHHbIMK A4X
MOXHO CTaBUTL 3HAK PaBeHCTBa NULlb
npu ycnoeuu, yto ' nmeeT oguHakoByo
Anarpammy HanpasreHHOCTU BO BCEM
AvanasoHe vactoT). Ecrim 3a BbixogHoN
curHan 34 NPUHATL U3NYyYaeM Yo UM aKy-
CTUYECKYIO MOWHOCTbL, @ He 3BYKOBOE
[aBneHne Ha aKyCTU4YeCcKom OCu Uanyda-
Tens, T y4eT BbiLeyKa3aHHOW “Menoyun”
B NPUBOAMMON paHee hyHKLIMOHAMEHOM
cxeme 311 (puc.3) npueepeTt k 3ameHe
BTOpOro aAudpdepeHumaTopa Ha dBY
nepeoro nopsifika c fep=c/2D.

(MpoaonxeHue cnepyer)

QEKABPb

A.METPOB,

rMorunes.

Bonpoc 06 ncnonsaoBaHunM aktue-
HbIX MMM NaCCUBHBLIX KPOCCOBEPOB pe-
WweH npocheccuoHanamMm ¢ CaMoro Ha-
yana B NMonb3y akTUBHbLIX. [1OCTOUH-
CTBa NepBbIX U HEAOCTATKU BTOPLIX
onucaHsl B [1]. BcnomuMm ocHoBHble
AOCTOMHCTBA aKTUBHbIX KPOCCOBEPOB:

- yeunutens (YM3Y) paboraer B “y3-
Ko” Monoce 4acToT, YTO YMeHbllaeT
NHTEPMOAYNSLMOHHBLIE UCKAXEHUS;

- CYWeCTBEHHO BO3pacTaeT neperpy-
304Han CNOCOBHOCTL yeunuTenen, Ko-
Topas u3baenseTt or “KNMNMNuHra" Ha
BCEX BOCNPUHUMAaEMbIX Ha CHyX YpoB-
HAX 3BYKOBOro AaBneHus;

- obecneumnBaetca 6ornee ontumans-
Has Harpyaka yCUnuTens us-3a orcyT-
CTBUSI NACCUBHbLIX Pa3fenUTenbHbIX |
hUNETPOB aKYCTUYECKUX CUCTEM;

- nyywe nemMndUpyTca AMHaMuU-
YEeCKMe rONOBKN MPOMKOFOBOPUTENEN;

- UCKNIOYAKOTCS UCKaXeHUs, BHOCK-
Mble MacCCUBHLIMU CUNLHOTOYHbLIMU
hUNLTPaMU aKyCTUYECKUX CUCTEM;

- pa3gensHoe ycuneHue noasons-
eT onepaTUBHO KoppekTupoBaTe AHX
CUCTEMBbI B LieNOM.

B axTnBHbIX aKyCTUYECKUX CUCTEMAaX
CO BCTpOEeHHbIMM YM3Y nony4aercs
cepbe3Han 3KOHOMUA Ha “akyCTudec-
kMx” npoeoaax Gonblloro ceueHus,
NOCKOMbKY B Kayectse MexbrnouHbix
oTnnyHo paboTaloT Gonee paewesble
MUKpodpoHHble kabenu, a GanaHcHoe
noaxnoyeHne No3sonseT nepeaaBaTs
CUrHan npakTMyeckn Ha noboie pac-
cTosHua 6e3 NoTepb U HaBoAOK.

Ucnons3ioeaHune B Kpoccosepax
(hMNLTPOB AONONMHUTENBHON by HKUMK
(PAD) He TONbLKO yNpowiaer cxembi
dunsTpoB, yMeHblaeT TpeGoBaHus K
TOYHOCTU 4aCTOT paznena conparae-
MbIX (OUNLTPOB, HO U NOBbLILLAET Ka-
YEeCTBO COMPSXXEHUs Ha rpaHuuyax
paspena. lNpumeHeHne chasospawa-
Tenew [2] no3BonseT CBECTU K MUHU-
MYMY (ha3soBble UCKAXEHWUS, BHOCK-
Mble hunsTpamm.

Bunmanuo paguonioburenen npep-
naraercsi NpoCTON TPEXNONOCHbLIN KpoCc-
cosep BToporo nopsigka. Ha pue.1 no-
KasaHa cxema, Ha puc.2 — AYX kaHa-
1oB, a Ha puc.3 — pesynsLTnpyowas
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paccumTaH Ha paboty ot
MCTOYHUKA CUFHAsa C HU3-
KM BbIXOAHbBIM CONPOTUB- RS
nenveM. [ns Gonblien yHu- 15kohem oAt
BEPCANbHOCTM Ha BXOE Xe- c: ‘J:: . 1
natenbHO BKMIOYUTL MOBTO- i 1| \ 3
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15kohm ouT4
uenu aMuTTEpa). 22kohm 22kohm R18 g.___,
YacToTsl pasaena unsTpos Boibpa- 1 N BAS 208
H
Hel 200 1 5000 I'y. Yactota paznena R3 ) |
200 Iy NO3BONSET, NPW XenaHum, C3- AN AAN— —¢ : 1
KOHOMUTL Ha OJHOM ycunuTene, Bbl- 15kohm pa2 15kohm =
MOSHUB aKYCTUHECKYHO CUCTEeMY B BUAE
- R12 RIS
otnensHoro cabeydepa. ins atoro no- ca 2 ANA
CTATO4HO CYMMMpPOBATL CUrHanb! ABYX _” / s 22kohn A
kaHanos HY. Btopasa vactora pasne- 22nE s -+
4l
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Has AuHaMUYeckas ronoeka. Takas Bbi- R2 / 22kohm 22kohm
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HbIX YacTtoT BY-ronosok, kotopbie y R4 R10 ! T
BOMLLMHCTBA U3 HUX HAXOAATCA B pait- AAA— AAA— . :
1
oHe 2...3 ku. Ha rpasmuax paagena 33kohm pag 33kohm hoid g ouT3
unsTpoB ocnabrieHne curHarnos co- y ’
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) 1%. B kayecTBe onepaumoHHbIX ycunmnTe-
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BexHble MOXHO NopeKkoMeHaoBaTb
NES534, OPA227, OPA2134 v ap. C ue-
b0 MUHWMU3auMK paamepoB NnaThl
BbIFOAHO UCMONbL30BaTL CABOEHHLIe QY
Tmnos RC5532, NE5532, OPA2227,
OPA2228, OPA2604 n ap. Yuutbisas,
4TO MPU TaKOW HW3KOW 4acToTe pasae-
na Ha HY-kaHan Gyaet npuxoautses
0Kor1o 30% CyMMapHOW MOLIHOCTH, 4ris
pacluMpeHns guanasoHa BOCMPOU3BO-
AUMBbIX 4acToT B obnactn HY moxHOo
BOCMO/b30BATLCA KOppekTopom AYX
NMuukenua us [3].

B kauectBe YM3Y ana pabotsl BMec-
Te CKpOCCOBEPOM MOXHO UCMOMb3aoBaTh
“yenrmtens 6e3 Tennosbix UCKaxXeHU”
(pnc.4) us [4]. K gocTouHcTeam yeunn-
Tena, NOMUMO OTCYTCTBUSA TEMSIOBbLIX NC-
KaxxeHWid, CrieayeT OTHECTU NPOCTOTY,

Puc. 4

MaKCUMarsHOE MCMOSb30BaHUE Hanpsi-
KEHWUSI UCTOHHUKA MUTaHWUS, OTCYTCTBUE
Kakux-1mbo aneMeHTos Tepmoctabunm-
3aunm, BHIHOCUMBbIX Ha TeNnrooTeox, OT-
CyTCTBUE LLEMYKOB MPU BKMIOYEHUM U
BBIKIIOYEHWUW MUTaHUA, OTCYTCTBUE LWy-
MOB M hOHa Npu HeCTabunManposaH-
HOM WUCTOYHUKE MUTAHMA, HU3KUA ypO-
BEHb UCKaXXEHUIA.

Yeunutens uMeeT criegyiowmne Tex-
HUYECKNEe XxapaKTepUCTUKM;

BbixogHas MOLLHOCTL

(Ha Harpyake 4 Om), Bt 100
Koapduument rapmormk

{Paux=100"BT), %, He bonee . 0,01
OtHolenne curnaniuym, ob -90

YyBCTBUTEABHOCTS, B 1.0
BepxHsas yacrtota (o yposHio
-3'ab, 6e3 koHpeHcatopa C2), K- 145

f,lu

1000 10000 20000

KoHcTpykuusa u getanu. TpaHauc-
Toput VT1, VI8 — TMna KT6117A: VT4,
VT7 — KT602b; VT2, VT3, VT5 —
KT3102M (MOXHO MCMONL30BaTS C fHio-
6on Bykson); VT8, VTS, VT12-vT14 —
KT814I; VT10, VT15 —KT815I; VT 11
— KN302A (3aameHsbl HeT). B kauecTse
BbIXOgHbIX TpaH3aucTopos VT16 un
VT17 npumMeHeHsbl COOTBETCTBEHHO
KT818I u KT819I" (MOoXHO Mcnosnb3o-
BaTb KT864A n KT865A).

MocnepoeaTtensHO ¢ PesucTopoMm
R10 BknioveH NOACTPOEUHLIN peanc-
TOp conpoTusrieHnemM 220 Om (Ha cxe-
Me He nokasaH). XKenaterbHo, YTobbt
noneson TpaHsauctop VT11 umen Ha-
npsaxeHune otceykn okono 1 B u Ha-
YaribHbIN TOK CTOKa He MeHee 6...8 MA
u He Gonee 15 mA. Ero nog6op o61ier-
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YUT cxema, NpueBefieHHasa Ha puc.5.
Tpaxauctopbl Tuna KT814F n KT815I
Heobxoamumo nopobpats ¢ Npumep-
HO OAMHAKOBLIMMW flapaMeTpamMmu
(cTaTU4eckuMn KospuuneHTamMm
nepenaun Toka). TpaHauctopsl VTS
nVT10 xenarensHo oTobpats ¢ Hau-
MEHbLWMWM NageHUeM HanpsXXeHUA Ha
6a30-aMUTTEPHOM nepexoae. Kou-
peHcaTtopbl C6 u C8 pomxHel BbITh
BLICOKOBONLTHLIMU (C pabounm Ha-
npsxeHUeM He MeHee 160 B, Hanpu-
mep, CriasHbie).

Tpaxsuctopsl VT9, VT13 ycraHoB-
niensl Ha obwui paamaTop-“dnaxok”
yepes3 U3oNUpYLWYH0 CRIAAHYIO NPOo-
Knagky (MOXHO 4yepes TennonpoBoas-
wyo peauHy). TpaHauctopsl VT14,
VT15 takke cHabxeHbl “pnaxkamu’
(UX MOXHO BbIHECTU Ha OB Tenno-
otBoa). MoOCKONbKY TPaH3UCTOPSI
VT14...VT17 coeanHeHbl KONMEKTopa-
MKW, TO BCE OHW YCTAHOBReHbl Ha 06-
wmi tennooteop 6e3 nsonupyowmx
NpoKNanokK. YCUnuTens He KpUTUYEH K
eMKkocTu KonpeHcatopoe C5 u C7.
MononayT konaeHcatopsl Tuna K73-17
Ha HanpsxeHue 63 B. B page ycunu-
Tenei ycraHasnueanuce GymaxHole
KoHaeHcaTopbl eMkocTero 0,1 1 0,2 Mk
Ha HanpsixeHue 160 B.

YepTex nNevyaTHOW nNnaTtsl nokasaH
Ha puc.6. B nnaTte NnpeaycMoOTpeH Ba-
pUaHT UCMONL30BaAHUA NPOCTONC OTpa-
xaTtens Toka (B Audkackane) Ha AByX
TPaH3UCTOpax C pe3nCcTopamMm B LENAX
amutTepoB no 100 Om, a Takke ycTa-
HOBKa pe3ncTopa COMNpOTUBNEHNEM
okono 600 Om napannensHo 6a30-
3MUTTEPHOMY nepexoay TpaH3ucTopa

VT9 (npn HeoBXOAMMOCTU YBENUYEHNSA
TOKa UCTOUYHMKA Ha TpaHauctope VT7).
PacnonoxeHue sfeMeHTOB COOTBET-
CTByeT cxeMme.

HanaxvBaHue npaBufbHO cobpaH-
HOrO U3 UCMIpaBHbIX AeTanemn yeunure-
NS CBOAUTCA K YCTAHOBKE TOKa NOKOA
BbIXOAHbIX TpaHaucTopoe 100+10 MA
unn obuiero notpebnenns (¢ yuetom
notpebnenuna OK 6 MA 1 reHepatopa
Toka 4 MA) okono 110 MA.

Nurepatypa

1. AlNetpos. PaspenutensHble MUALTPL ak-
TmBHbIX AC. — Paguomup, 2004, NN7, 8, C.4.

2. Papuoxo66u, 2004, N1, C.13 (nanp-
KECT, aKTUBHbIA kpoccosep 3.Ypbara).

3. A.Metpos. KoppekTop AYX Jlunksuua B
ManoMolLrbx YM3Y. — Paavomup, 2004,
N3, C.6.

4. A.Netpos. YM3Y knacca AB 6es ten-
NOBLIX UCKaXeHWn. — Paguoamarop, 2006,
N3, C.12.
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B Mupe oxuewux 3eyKoe

NpoctTomn YM34

fipeanarato npocton YM3Y, tpeby-
IOWWUA MUHUMarbHoN otnagkn. Ero a
ucnonsayio Ha pabote gna npocnyin-
BaHWA My3bIki BO BpeMs Habopa Tek-
CTa, a TaKxe NMpu NpocmoTpe huibMos
N Ha KOPMopaTUBHbLIX BEeYEepUHKaXx.,
KoHCTpYKTMBHO B ycunuTene ebige-
naTca gBe Yactu — 6nok nuTaHna
(pnc.1) nYM3Y (puc.2). MepemenHoe
HanpsikeHne ¢ TpaHccopMartopa T1
(puc.1) BoiNpAMNAETCA AUOAHLIM MO-
ctom VD1, dhopmupys asyxnonsapHoe
HecTabunuanpoBaHHOe HarmpskeHue.
KongeHcatopsl C1...C4 cunstpylor
ofy4mnBLIEEecsa NOCTOAHHOE Hanpse-
Hue. [lanee B paboty BCTynaoT cTa-
6ununsatopbl Hanpsxxenna DA1 n DA2,
Ha Bbixofe KOTOPbLIX MOSlyyaKTCa Ha-
npseHusa aAna nutanus YM3Y,
YMB3Y (puc.2) BLINOMHEH Ha MUKpO-
cxeme TDA1521. Mouemy? Ouxa MHe
HpaeuTcA. Cxema NoAKNIYEHUa cTaH-
fAaptHas. O6a kaHana HarpyxeHsl Ha
4-oMHbte auHamukn (BA1 n BA2) ot
.Sony, a DA1 no nacnopty paccuunTa-
Ha Ha Harpyaky 8 Om. Moatomy curHa-
Nbl Ha AMHAMUKK MOCTYNAIOT Yepea pe-
3ucTopbl (NposoniouHbie, 3,9 Om, 15 BT).
lMepBoHauansHoO B U3rCTOBREHHOM
YMB3Y 6bin perynatop rpomkoctn Gea
TOH-KOMIMEHCaunM, HO Ka4ecTBO 3ByKa
MeHA He ycTpauBario, U 1 Hanas uenm
TOH-KOPpPEKTOpa HABECHLIM MOHTaXXOM
Ha BbIBOAAX perynstopa rpoMKOCTH.
ANa MHankaummn BKNIOYEHUA UCTOMb3y-
erca 10-mm cBeToaAMOA NOBLILIEHHON
SIDKOCTU CO CNUMEHHON nonyccepon
(“ronoskoit™). B utore, ceetutcs sipkas
TOYKA, OYeHb 3aMeTHas Uagareka.
Hro kacaeTcs oThagkM — Ana Hava-
na nposepsbte 6ok NUTaHna. Ecim ox
cTabunoHo hyHKUMOHUPYET, MOAKII0-
yanTe k HeMy YM3U (pasyMeeTcs, cHa-
yana obectoums). Bkniovaitte, npose-
pAnTe M HacnakaanTech 3BYKOM.
Teneps o 3Byke. HenasectHo, ckorib-
KO MHBEpTOpOB B Baiwuem “komne”. flo-
AKCNEepUMEHTUPYTe CO CMEHOM ¢haabl
CUrHasa (HU4ero CroXHOrO B 3TOM HeT,
NpoCTOo NoMeHsInTe “+” ¢ “-” Ha AuHaMm-
Kax). B yenu perynatopa rpoMkoctvt Het
KOHAeHCcaTopoB Ha BXoge OT “komna’.

370 He owmnbka. BrixogHble koHgeHca-
TOPbI yXKe ecTb B KoMnbloTepe. Tak u4to
“tiopox” Bpag M Byger crsiteH.

1 HamepeHHOo He NPUBOXY PUCYHKU
NeyatHbIX Nnat. Bo-nepssix, Tam Het
HUYEro crnoxHoro (MoxHo soobuie
oboitucy Bes “nevatok”, cnass koH-
CTPYKUMIO HABECHBIM MOHTaXoM). Bo-
BTOpPbIX, BCE 3aBUCUT OT BalUMUX KOM-
nnekTyrowmx. B-tpetbux, He 3abyab-
Te YCTAHOBUTL MMKPOCXEMbI Ha Ten-
nOoTBOALI pazyMHbLIX pa3Mepos.
(BHumanue! Ha kopnyce TDA1521,
Kak npasuno, “sucut” -Up,:.). Mepen

A.TAHUH,

I.YNnbaHOBCK.

DA1:7812

MOHTaXXOM BHUMATENbHO N3yunTe Lo-
konesky DA1 1 DA2 (oHa paaHas). Uc-
TUHa a3by4Has, HO CKOSMbKO MX “cna-
nunu’!

Nurepartypa

1. www.semiconductors.philips.com

2. M.A lWycTos. MpakTuueckas cxe-
mMoTexHuka. Knura.2. UctouHukm nuTa-
HUA U ctabunmnsatopsl. — M., 2002.

3. E.®.TypyTa. Ycunurenu mMowHoc-
TN HM3KOW YacToThl: MHTerpansHsle
Mukpocxemsl. — M., 2001.

4. www.cxem.net
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NMNeperoBopHoOe
YCTPOMUCTBO AJIA MOToLuMKIa

NpocToe NeperoBopHOE yCTPOW-
CTBO NpefHa3Ha4YeHo Ans pa3roBo-
pOB BO BpeMA OBWXEHUA HaA MOTO-
uukne. YCTpOWCTBO COCTOUT U3 ABYX
OAHOTUNHLIX 6rnokos, paboTalowmx
ONlHOBpPEMEHHO, T.e. obecneunsaer-
cA OYNNEeKCHbIR peXxuMm neperoso-
poB, KOrga pasrosapusatb U Cny-
watb abOHEHTa MOXHO OfHOBpe-
MeHHO 6e3 NepeKniYeHnn peXxuMos
“Mpuem/TMNepenaya’.

B kavecTBe ycunurtenewn
3BYKOBbIX CUFHanoB UCNoNb-
3oBaHa MuUKpocxema Y34
K174YH5, skn4eHHana no
cTangapTHol cxeme. Buixoa
KaX4oro yCUnUTens Harpy-
XeH Yyepe3s pazgenuTenbHblit
kongeHcaTtop (C3 u C6) Ha
HaywHuku (kanctonu). Kon-
JeHcaTop He NponyckaeT Ha
ronosHble TenedoHL! NOCTo-
AHHYI0 COCTaBNAIOWYIO Ha-
NpsXXeRus, 3awniias Bbixoa
MUKPOCXEMBI U CaMWU Tene-
¢oHbI 0T Neperpy3ok. Hayw-
Huku BF 1 n BF2 — ogHoTUN-
Hble ronoBHble TenedoHb! C
CYMMapHbIM CONPOTUBNEHN-
sM 50...100 Om, coegnHen-
Hble NapannenbHo.

B kayecrBe MUKpodOHOB
NPUMeEHEHbl AUHaMU4ecKue
kancioonu 3M-4M. Onu 3ak-
pennarTCca B MOTOUUKNET-
HOM wWnReme 6nuako ko pty. [ina 60-
nee “npoABUHYTOrC” UCNONHEHUSA
3TOTO y3na MOXHO NPUMEHUTL YCT-
pPOWCTBO coBMeuWleHust MukpodoHa
U rONOBHbIX TenedOHOB AN nepco-
HanbHBIX KOMNblOTEPOB. Takue yc-
TpOWCTBaA NpofalrTCcA B MaraamHax
KOMNbIOTEPHOW TeXHUKK. OHKU yno6-
Hbl TEeM, YTO MUKPOKhOH ycTaHaBNu-
BaeTca HenocpegcTBeHHO nepej
pTOM, ¥ MOTOLMKNETHLIA LWINEM CcTa-
HOBUTCA MNOXOX Ha KOCMUYECKU#
ckadangp. MNepepenka NpoMbiLl-
neHHoro obpasuya csoguTca K cne-

aylouleMy: 3neKTpeTHBIA MUKpPO-
¢ OH yganseTcs, ¥ BMECTO HEro yC-
TaHasnusBaeTcA OUHAMUYECKUN
kancwnb. FonosHble TenedoHb!
3aKpennalTca BHYTPKU WiNnema Ha-
NpoOTWUB ywen. B KOHCTpYKUNUKM MOX-
HO UcnonbaoBatTb Kanconu TK-67,
TOH-2, TESLA v gaxe kanctonu ot
TenedOHHbIX annapaTtos, HO UX
TpygQHee 3akpenuTb B MOTOUMUKNET-
HOM LWINeme.

NepemeHHbIMU peanucTopammu R2 u
R5 perynupyeTtcs rpoOMKOCTbL 3BYyKa.
KonpgeHcaTopbt C2 u C5 dunerpytoT
nUTaHKue, crnaxusas NOMEXU OT pa-
GoTalowero gsuratens MorTouukna.
Bes Hux B ronosHbIx TenedoHax by-
OeT NpUCYTCTBOBATb YTOMUTERbHbIN
POHOBbIN WYM.

OrpanuunTenbHbie pesucTopbl R3
m R6 (MNT-1) conpoTusnenunem
5 OmM ucnonb3yloTca NpyU NUTaHUKN OT
MOTOUMKNETHOTO aKKyMynsaTopa Ha-
npsxxenuem 6 B, n 10 Om — ansa nu-
TaHuaA 0T 12-BONbTOBOrO UCTOYHUKA.

A.KALLKAPOB,
r.C.-NeTtepbypr.

OcTtanbHble peaucTopbl — MAT-0,125.
KongeHcatopbl — K50-12 unu ana-
noruyHble. bnoku mexay coboi U K
AB MoToUuMKNa NoAKNIYaTCca Ye-
pe3 pasbem Tuna PlN10-11 akpanu-
pPOBaHHBLIM NPOBCAOM, TakuM obpa-
30M, 4TOObl OT KaXaore wnema oT-
XOAWUN KYCCK NpoBofa anvuHon 1 m.

B pexume oXxuganus, npu oTCcyT-
CTBUMK 3BYKOBOTO CUrHana, ycTpow-
cTBO noTpebnser Tok 18...20 MA. 310
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s03A9e xnmoanwo adnw g

He rpo3nT paspagkoin Ab, gaxe ecnu
3a6biTb OTKNIOYUTL €70 OT NUTalowe-
ro HanpsxeHus. NpakTuka nokasana,
yTO Nepenagbl TemnepaTtypbl OT
+25°C netoM go —5°C 3uMon He Bnn-
AT Ha KayecTso paboTb! ycTpoWn-
cTea.

B nHacTpoiike cxema He HyXaaeT-
cA. MOHTaX aneMeHTOB ocyulecTs-
nAeTcs Nankon BbIBOACB 3MEMEH-
TOB Ha MOHTaXHble “nATakn”, Bbi-
pe3aHHble ckanbhnenem Ha nnate
n3 GonbLrMpoBaHHOrO CTEKNOTEK-
cTonuTa.




TaHyyem om nnumaHusi

Bnok nuraHus

NIEKABPh

A.NATPUH,
r.KupcaHoBs TamGosckow o6r.

AnAa paguontooutens

BHumanuio papguoniobutenen
npeacrtasnsieTcs 6MNok NUTaHus Ans
AomalHen nabopatopun (puc.1).
HocTonHcTBO AaHHoro 6rnoka B ToM,
YTO BbIXOQHOE HanpsikeHWe NnaBHO
perynupyetcs ot 0 go 30 B, He Hyx-
Hbl AononHUTenbHble 0OBGMOTKU Ha
cunoBoMm TpaHcdopmatope. Mukpo-

pu yBenMyeHUn Toka Harpysku pa-
CTeT NageHne HanpsxeHnsa Ha R7, u
KOrfa OHO AOX0AUT A0 Nopora OTKpPbI-
BaHWs VS1, Tupuctop cpabatbiBaet
WU KOMMYTUDYET pefne, KOHTaKTbl KO-
TOporo 3akopauusalotr Bxog DA1.1,
Tem camblM cbpacbiBas BbIXogHOe
HanpsxeHue a0 Hyns. Bropas rpyn-

Puc. 1

cxema DA1 pabotaer ¢ ogHononsp-
HbIM NMUTaHWeM. bnok NuTaHus ume-
eT 3awunTy ot K3 B Harpyake.

BeinpsMneHHoe HanpaxeHue
(+38 B) c xoHaeHcaTopa C1 nopa-
€TCH Ha KONNEeKTop perynupyrwero
TpaHaucTtopa VT1. Y3en ynpasneHus
cobpaH Ha cagBOEHHOM onepaunuoH-
HoMm ycunutene TLC2262 [1]. Ha
ycunutene DA1.2, peanctopax R12,
R13 u ctabunutpoHe VD4 cobpaH
WCTOYHUK OMOPHOTO HanpsXeHwus.
3TO HanpsxeHWe noagaetcsa Ha ne-
pemMeHHbIA pesnctop R11 1 ¢ Hero,
yepes uenoyky R9-R10-C4, — Ha
WHBEPTUPYIOWUIA BXOA ycunutens
DA1.1, k koTopomy yepes 6ydep-
Hbl yCUNuTeNnb Ha TpaH3ucTope
VT2 nogknioyeHa 6a3a perynupyio-
wero TpaHsucropa VT1.

3auwuTta oT K3 noctpoeHa Ha Tupu-
ctope VS1, pene K1 v peanctope R7.

VT1KT827A

“

pacnonoxeHue aneMeHTOB — Ha
puc.3. Mukpocxemy DA1 nyuvwe yc-
TaHOBWUTb Ha NaHenbke (3To ynpouwa-
eT Hanagky).

lMepeoHavanbHo DA1 B naHenbky
He BcTaBnstoT. HanaxueaHue 6noka
NUTaHWA HAYUHAIOT C NPOBEPKU BbIN-
psMneHHoro HanpsixeHus (+38 B). C

0..308
C5 7
Ri4 2200 Boixon
- 150 g
o.vD4 [AR1SE
- Keiaaa Clask

VD8
R1 R12[4 [ o IN4o01
Lok o] Bme
L 4.7k

Na KOHTaKToB pene BKMlOYaeT uenb
uHgukauuu sawntel R4-VD3. Pesuc-
TopoM R7 MOXHO OTperynuposaTb
nopor cpabartbiBaHUs 3alyuThl No
TOKy. Ero conpotueneHnve onpeaens-
eTtcs no c¢opmyne:

07

3au.

RaaLuA :I

B aBTopckom BapuaHTe 3awuTa
paccyuTaHa Ha Tok 3 A. Ins nurta-
HUs mukpocxeMbl DA1 ucnonbayer-
cs crabunusatop Ha MUKpocxeme
LM317, pesuctopax R1...R3 u Tpex-
BblIBOAHOM cTtabunutpoHe TL431.
HanpsxkeHue NUTaHUA MUKPOCXEMb!
DA1 BbibpaHo 5,5 B (makcumansHoe
HanpsxeHue nutatus ans TLC2262
coctasnsert +8 B).

YeTpoicTBo cobpaHo Ha neyaTHom
nnarte pasmepamu 100 x 65 mm, yep-
TeX KOTOpOW npuBedeH Ha puc.2, a

nomMouwblo pesnctopa R3 BeicTaBns-
10T Ha Bbixoge ctabunuaaropa DA2
HanpsikeHue +5,5 B. Ero BbixogHoe
HanpsxeHWe MOXHO paccyuTaTtb no
¢dopmyne:

R
Ugpix. = UADJ( 1+ %)
3

[MpoBepsIoT Hanuune HanpsXeHUs
+5,5 B Ha BbiBOAE 8 naHenbku, BbiK-
NYaloT NUTaHue 1 BCTaBNSIOT B Na-
HenbKy Mukpocxemy. BkntovawoT nu-
TaHue U, ecrnu HanpsikeHue Ha Bbl-
Boge 8 DA1 otnuyaetcs ot +5,5 B,
Npou3BOANAT ero NoACTPOWKY. [IBUKOK
pesuctopa R11 ponxeH 6bITb ycTa-
HOBIEH B HUXHee No cxeMe Nonoxe-

Hue.
YcTaHaBnuBaloT HanpsxeHue +3 B
Ha BbiBoge 7 DA1. Ecnu oHo otnu-
YyaeTcs OT ykazaHHOro Ha cxeme, noa-
6upaiot pesuctop R13. Mocne atoro
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Mpeanaraemoe yCTPOUCTBO OTKIIO-
YaeT Harpysky npv nponagaHuu cete-
Boro HanpsxkeHua (220 B). Cpabarsl-
BaeT OHO U B criy4ae, ecrnu certesoe
HanpsXXeHWe NoBbILIAeTCs K BbIXoOQUT
3a AONyCcTUMblE Npeaensi.

KOHTPOJIEP CETU

B kavecTtse TpaHcdopmartopa T1
NpUMMEHEH KaapOoBbIA OT CTaporo Tene-
suzopa TBK-110M2. Ero cnepyer pa-
306patk 1 cHoea cobpats, ybpas npo-
Knaaky mexay nnactuHamu. Camu nna-
CTWHBI creayeT cobupars “BrepekpbiLi-

pesuctop R11 nepesonsaT B BepxHee
nonoXxeHue, 1 NOACTPOEYHLIM pe3u-
ctopom R14 ycraHasnuealoT Bepx-
HUW Npenen BLIXOAHOTO HaNPsKeHUN
+30 B. 3aTtem noakno4alT conpo-
TUBNEHME Harpysku (peoctart) u am-
nepmeTp, perynupyroT BbIXOAHON TOK
u nobusatotcs cpabarbiBaHuA pene.
Mpu HeoBxoamMMocTH noabupatoT pe-
suctop R5.

B naHHOW KOHCTPYKUWUKM MOXHO
ucnoneL3oBaTh cregylolmne KOMNo-
HeHTbl. DA2 — KP142EH12A, VD2
— KPU2EH19, VT2 — BD139, VD4
— nobon cTabmMnUTPpoH Ha Hanps-
xeHue 3...3,6 B, noacTtpoevHbie pe-
3uctopsl — u3 cepun Cl5. Cuno-
BOW TpaHcHOpMaTOp MOXHO Npwu-
MeHUTL MolHocTelo 100...160 Br.
Pene — OByxno3vunoHHOE, OAgHO-
ctabunbHoe, ¢ ABYMS rpynnamu
KOHTakToB, Mmapku POC47 (nacnopt
P®4.500.407-02) [3].

UcTouHMku MHopmayuu

1. http://radiodetail.narod.ru/m_i/
m_i_tl/tlc2262.htm

2. http://www.promelec.ru/pdf/
tl431_on.pdf

3. Wrnoeckun W.I', Bnagumupos
I.B. CnpaBoy4HuKKk no cnaboTo4vHbIM
anekTpuyeckum pene. — M.: DHep-
roatomusnar, 1984

B.CONOMbBIKOB,
r.Knpenck-2.

Ky” aHanormyHo obbl4HbIM TpaHcdop-
maTtopam nuTaHua Ha W-o6pa3sHbix
ceppeyHurkax. Ecnu ncnone3osars Apy-
ro TBK ¢ cepaeynukom W, TO Hapno
npocTo ybpatk Npoknanky 1 npu céop-
Ke MNOTHO CTAHYTb CEPAEYHUKHU.

Mpn HeoBGxoauMOCTH

VKEEZ-SQ’E“ VD5 MOMHO NepeMaTaT 0BMoT-
FU1 0,25A . pe1an 8 Ky 6onee TOHKMM NPOBO-
- —1

Y. = N \££164l' aom (M3B @0,35...0,4 Mm).
S R2 30 Bce onpepensetca Ha-

<2 0 VD7 7
g ——{ 71 n226 npsxxeHnem cpabatwia-

K1.1 I} 18...20B ¥ vb8
T 226 HKUA NPUMEHEHHOTO pene.
d oo K I: K;’ZSO;BSZ\ ) A Ecnu Ugp=24 B, To Ha-
Ts00mx R3 npsxxeHve Ha obmotke |l
X358 T1 He DOMKHO npesbi-
SB1 1%
wars 18 B.

BnHewnu wo wafknHe|



TaHyyem om numaHus

Mpu HaxaTum kHonku SB1 Ha cxemy
NnonaeTcsa nuTaHue u cpabartwiBaer pene
K1. Ero koHTaxkTsl K1.1 Gnokupyiot kHon-
Ky SB1. B Harpy3ky nocrynaer nuranue.
Mput nponapaHuK ceTu pene oTnycKaer,
1 ero KOHTaKTbl Pa3mbIKaloT Lenb nura-
Hus. Korpa cereBoe HanpsxeHne nose-
NAETCH, Harpy3ka BCe paBHO OCTAETCA
obecToveHHol (o Haxatua SB1). Le-
novka ctabuNUTpoOHOB U AUOAOB
(VD5...VD8) obecnevuBaeT aBapuitHoe
OTKIIOMEHUE Harpy3kut B Cryvae noBbl-
LLIEHUS CETEBOTO HaNPsXKEHNA CBEPX YC-
TaHOBNEHHOro npepena. Torpa crabu-
FUTPOHBI NPOBMBAIOTCR, M Yepes Lenoy-
Ky Ha ynpaBnsioLuin aneKkTpon TMpuc-
TOpa NOCTynaer oTKpbiBaloLiee Hanps-
XeHue. TUPUCTOP OTKPLIBAETCA M 3aKo-
pavMBaet pene, OTKIoMan Harpyasky.

Hanapky cxembl nyduie Bcero npo-
13BoAuTL ¢ nomoLbto JIATPa. CoGpar-
HblA B0k nogkntodaetcs k NATPY u, ua-
MEHAA HanpskeHue Ha ero Bxone Ao
MaKCMManbHO AONYCTUMOro (Hampu-
mep, 245 B), namepserca HanpsikeHve
Ha C1. MNpoBoauTs 3Ty npoueaypy xe-
narvenbHo BbICTPO, YTOBLI He neperpy-
3utb T1. [0 nonydyeHHOMy Hanpsxe-
HUO noabBupallTcs cTabunNUTPoHbLI
(VD5, VD6) u guopsl (VD7, VD8).

[ns koHTpons cpabarbiBaHus TUPK-
CTOpa NocnenoBaTenibHO C HUM BKMIO-
vyaeTtca manomoliHas namnovka HL1.
Bapbupys konu4ectBo BKMIOHMEHHBIX
OMO00B, MOXHO TOMHO Noaobpark Ha-
npskeHue cpabarbiBaHuns VS1.

B otcytcrBue NATPa noa6op Lenou-
Ki NPOU3BOAWUTCA HA OCHOBE MPOCTEiA-

[IEKABPb

Linx pacyetos. BHavane onpenenser-
¢ KoadbuuymeHT TpaHcopmauum T1:

U 220 45,

Tenepb paccynTLIBAETCSA HaNpsxe-
Hue Ha obmotke I T1 npu makcu-
MansLHO AONYCTUMOM CETeBOM Ha-

npskeHuu (250 B):
u
Uy = ’K";"”‘ =%=20,5 (B).

Hanps>kernue Ha C1:
Uc=14Uy-Uyp)=
=14(205-2)=25,9(B).

bnok otkniovaetcs oT cetu, Ha C1

NOAaeTCs OT BHELWHEro MCTOYHMKA
NMUTaHUA NOCTOSTHHOE HanpsXeHue
25,9 B u nopbupatrtca auoasl
VD5...VD8, utobbl HapexHo cpabarbl-
Ban tupucrop VS1.

3Y c onpeneneHuem
KONM4YecTBa YCTaHOBMEHHbLIX 3MEMEHTOB

MNpeanaraemoe yCTPOWCTBO ABNAETCH
npucTaBkoi. B kauecTBe ocHoBHOMO 6ro-
Ka MiTaHua MOXHO MCHONb30BaTL CTabu-
nusartop Toka (C nutaHuem ot 9...12 B)
Wn1 3apsaaHoe YCTPOCTBO OT COTOBOIO
TenedoHa (y meHs — ot “SIEMENS
A60"). B nepBoM cny4ae XenarensHo no-
CTaBUTb NapannensHo Bxoay NUTaHus
MOLLHBIA CTaBUNUTPOH C HANPsKeHMeEM
cTabunusayum npumepHo 8 B u makcu-
manbHbIM TokoM 300 MA. Cpasy npenyn-
pexaato: npasunLHO paborars Npucras-
ka ByneT nput TOM TOKe 3apsnaa, NPy Ko-
TOPOM NPOBOAMMACE HACTPOUKA.

MpuHumn paboTbl yCTPOWCTBA OCHO-
BaH HA NOCTOSHHOM KOHTpOMne Hanps-
XEHUA nNuTaHus (Npu 3apsne OHO pac-
TET CUHXPOHHO C 3apPSAOM aKKyMYNsTo-
POB) U, NPU AOCTWKEHWUU YCTAHOBSEH-
HOrO NOTeHuMana, oOTKNoYeHun 3apsaa.

Korpa sapsbkaemble anemeHTbl oTcyT-
CTBYIOT, YCTPOWCTBO BKIHOYAETCA NHLIb
npu yaep>aHuu kHonku SB1, a npu ot-
NYCKaHUK OTKNIOMAETCA. AHANOrMYHO
NPOUCXOAUT U NPY NONHOCTBLIO 3apsHKeH-
HbIX 9neMeHTax.

Tanimep KP1006BU1 umeet BHYTpH
Tpurrep 1 nBa komnaparopa. [pu Ha-
npspkeHun, npesoiwatowem 0,66Un,,;,
cpabarbiBaeT nepBbIi KOMNaparop (Ha

BbIBOAE 6), 1 Ha Bbixoae (BuiBoae 3) yc-
TaHaBNuBaeTcs 6nu3kui K Hynesomy
YPOBEHb, A NMpK HANPSXEHUKU HUKe
0,33Up,r cpabarbiBaet BTOPOit koMna-
partop (Ha BbiBoae 2), B pesynsrare
Yero Ha BbIXxoae NOABMAETCA BHICOKUM
YPOBEHb (NPaKkTU4eCKH HanpskeHue
NUTaHKR).

MepBuli KOMNaparop UCNONL3yeTCs
ONs BKIIOYeHUs 3apsaa. HuM3kum noten-
LManom ¢ Bbixo4a TaMepa OTKPLIBaIOT-
CA ABa KoMa Ha TpaHauctopax V17 u
VT8. Mepsoii (VT7) cnyskut ans uHau-
kauuu 3apsina, stopon (VT8) — ans
nogavu Toka 3apsana Ha akKyMynsTophl.
Bropo# komnapatop coBMeCTHO C TpaH-
3ucTtopom VT1 1 noporoBbiM anemMeH-
TOM (cTabunutpoHom VD1, koTopblit
“pactsrmBaer” AManasoH perynuposku
ans R1) npekpawaer 3apan.

Mpu HanpsikeHuu BollLe 5,6 B oTkpbI-
Baerca ctabunutpoH VD1, u Ha pesuc-
Tope R1 nosenseTca HanpsxeHue (Ha-
NPSXXeHWe NUTaAHUS MUHYC HanpsKe-
Hue ctabunutpoHa). Korpa Hanpsike-
Hre Ha ABUXKe (cpeaHeMm BhiBoae) pe-
suctopa R1 pocruraer 0,55..0,6 B,
TpaHaucTop VT1 oTKpblBaeTcs, u Ha-
NpAXXEeHWe Ha ero Konnekrope pes-
KO ymeHbLaercs. MNpu HanpsxxeHun Ha

B.XBOCTUK,

c.llapenapoBka XapskoBckon obf.
E-mail: xvv33@mail.ru

konnektope VT1 (COOTBETCTBEHHO, U
Ha BoiBoge 2 DA1) Huxe 0,33Up,; 3a-
psap npekpawaercs. OTknioyeHne mu-
TaHWUA CxeMbl 6€3 BLIHUMAaHUA akkyMy-
NATOPOB BbI3LIBAET Pa3pRa akKyMyns-
TOpOB (TOK paspsga — 10...30 MA).

Ecnu BKNIOYMTE MapannensHo KHomnke
SB1 koHpeHcatop emkocThio 100 mkd
nocnenoBarefIbHoO C PE3UCTOPOM CONPO-
TuaneHuem 1 kOm, a emkocTb C4 ymeHb-
wiuts Ao 0,1 Mk®P, To npu BKIKOYEHUM B
CeTb UK NpONagaHKi CeTH 1 NOCNeayio-
LLEM €ee MOSBIIEHUW 3apaa BKIIOYaEeTCst
aBTOMaTU4ECKM.

Onpepnenenve konuyecTsa ycraHoB-
NEHHbIX B 3apSaHLIA OTCEK 9NeMEeHTOB
NPOUCXOAUT OTHOCUTENLHO “+” NUTaHUA
(cBepxy — nepBilt akkymynatop). Ecnu
YCTaHOBMEHO YeTblpe aKKyMynsTopa,
3apAaHbIA TOK MAET NocneaoBaTenbHO
yepes Hux u pesuctop R7. MNpu Toke
3apsipa 200...300 MA HanpsieHue Ha
aMuTTEPE TpaH3ucTopa VT2 nosbia-
etcs Ha 0,2..0,3 B 1 3akpbiBaeT ero.
Bulcokuit ypoBeHb ¢ konpektopa VT2
MHBEPTUPYETCS NOMUYECKUM 3NEMEHTOM
DD1.1, Ha ero BbIXOAe — HU3KWIA ypo-
BEHb, B pesynbTaTte Yero 3axuraertcs
cBetoamoa HL2, nyepes VD2 3anpeuya-
€TCA 3aXuUraHue ocTanbHsiX.
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Ecnu yctaHOBNeHo Tpu anemeHTa,
nutaHue ¢ knemm “G3+" 1 “G3-“ nonaer-
s, COOTBETCTBEHHO, Ha 6a3bl TPaH3WUC-
TopoB VT4 1 VT6. OHu oTKpLIBAIOTCS, @
TpaHaucTopbl VT3 1 VTS 3aKkpbiBaloTcs,
U normyeckas “1” npucyTcTByer Ha 060o-
ux Bxogax (BbiBogax 4 u 5) DD1.2. Ha
BbIxoAe 3Toro anemeHta — “0”, u 3aro-
paetcs ceetoauon HL3, T.e. uHauuupy-
€TCA BKITIOMEHUE 3-X aKKyMySTOPOB.

Korpa ycraHoBneHo ABa anemeHTa,
HanpskeHue ¢ knemmsl “G2-* nocryna-
et Ha 6asy VT4 u oTkpbiBaeT ero. TpaH-
auctop VT3 npu 3TOM 3aKpLIBAETCA HU3-
KMM ypOBHEM C kornektopa VT4, u Ha
suison 9 DD1.3 nonaercs “1”. Ha BuiBoO-
ae 10 Takxke npucyTtcreyet “1” 3a cuer
3akpbiToro VT6, noatoMy Ha Bbixoae
DD1.3 — “0”, u roput HL4, uHauumpys
2 BKITIOMEHHbIX 3NeMeHTa.

W, HakoHel, ecnu ycTaHOBNEH oauH
anemeHT (CBepXy), 3aKpbiThl 06a TpaH3u-
cropa (VT4 u VT8), u “1” npucytcreyer
Ha 0Bowux Bxopax (Boisogax 1 n2) DD1.4.
Cxema nHamumpyert 1 akkymynstop (HL5).

Hanapky npou3BoasT B crneayoLLen
nocrnenoBaTeNbHOCTH!

1. YcraHaBnusawoT 4 anemeHTa ogu-
HAKOBOW €MKOCTH.

2. OBwxok R1 nepeBoasT B HUXKHEE Nno
cxeme NONOXEHWe W BKMIoYalT 3apsa
kHonkon SB1. 3aropaetca HL2 unu HL3.

3.Perynuposkort RS nobusalTcs yc-
Tonumeoro ropeHus HL2 (npu 4 anemen-
Tax) unu HL3 (npu 3, cqutas ceepxy).

4, Ecnu aneMeHTHI CUNBHO pa3psike-
Hbl, U3MEPSAIOT MUNNUBONBLMETPOM 3a-
psAHLIN TOK |5 kKak napneHue Hanpsxe-
Hua Ha R7 (MunnuMBOMbTHl 03HaYaloT
mMunnuamnepsl). Mo copmyne

T- 141C
I3 7
rne T — Bpems 3apsaku (4ac),

C — eMKOCTb 3neMeHToB (MA™),
paccuMTLIBAIOT BpeMs 3apsiakuy. Mocne
ero uctevyeHus, MeaneHHo Bpalwas
aswxok R1, nobusaloTcs BLIKIIOYEHUA
3apsana (OpueHTMpysck No CBETOAMO-
oy HL2).

5. OBmxok R24 ctaBaT B npasoe no
cxeMe nonoxexue (OH noaknoYaeTcs
K BbIBOAY, COEAMHEHHOMY C BbIXOQOM
MUKPOCXEMBI), ¥ BLIHUMAIOT HWKHUA
no cxeme anemMeHT. KHONKOW BKAova-

0T 3apan, 3atem, Bpawas R24, Boik-
novaiot ero (nHamnkatop — HL3).

6. OBwkok R23 ctaBaT B npasBoe
NonoXeHue M BbIHMMAIKT €elle OauH
(HWXKHUIK NO cxeMe) anemeHT. KHonKow
BKNOYaloT 3apsia, Bpawas R23, Bbik-
niovatot ero (no ceetoavoay HL4).

7. YctaHaBnuBaloT Aok R22 Bnpa-
BO U BBIHUMAIOT elie OaMH HWKHMIA No
CXEME 3NeMEHT, KHOMKOW BKITIOHAIoT 3a-
psp, Bpawas R22 suikniovatot (no HLS).

HacTpoViky MOXXHO NPOBEPUTL Tak: Npu
BbIKMIOYEHUK 3apsna, BbKAAB Npumep-
Ho 5 ¢, BKMOMMTL ero cHoea. [pu npa-
BUNLHOW HACTpoOWKe CBeToauoa onsTb
noracHeT Yepe3 HEeCKONbKO CekyHA
(2...20 c). Ons 3apspa NOCTORHHO 4 ak-
KyMyNsiTOPOB CxeMy Bbibopa konuiecTsa
3MNEeMEHTOB MOXHO UCKIIOYUTL (OCTaloT-
©s ToNbKo aneMenTsl DA1, VT1,VT7,VT8).

MpuMeHeHWe B Ka4yecTBe KIoYen
VT9...VT11 coctaBHbIX TPaH3UCTOPOB
KT973 nossonseT nerko ynpasnsaTs UMK,
HO MOXHO YCTaHOBUTb U TPaH3UCTOPSI
KT626, KT639, KT644, KT814. B kave-
ctBe VT8 MoxHO ucnonsaosarts KT814,
KT626, KT639, KT644.
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(NpoaonxeHue. Havano B N11/06)

Paccmotpum 6onee nogpo6HoO nep-
Bbid crnyyan. Ecnu HenocpencTBeHHo
nepea ovepenHbiM HaxaTuem KHONKu
SB1 (puc.2) cuetumk DD8 Haxoauncs
B “NnepBoM” COCTOSHWM, TO KOPOTKUIA OT-
pulaTtenbHbIA UMNYNLC ¢ BbIXoAa And-
chepeHuupyroulen uenoqku C3-R10 Bbi-
3biaeT (NONoXMUTENLHLIM Nepenanom)
nepeknioverue cyetunka DD8 B “Hy-
nesoe” coctosHue. Konosas kombuHa-
uusa “0000” Ha Beixopax “0”... “3" npu-
BOAMT K NosBreHuo “1” Ha BbiIxoge
anemexTa DD4.2. 310T ypoBeHb, BO3-
AeWcTByn Ha Bxoabl (BbiBoabl 11 1 12)
anemeHTa DD4.1 Bbi3biBaeT nosiene-
HKe Ha ero Boixoge “0” He3aBuCUMO OT
ypOBHEn Ha apyrux ero Bxopax. Mo-
ckonbKy Ha Bbixoae “+CR” (BbiBoge 12)
cyetdunka DD8 yctaHosneHa “1", Ha
Bbixoae anemerTa DD5.1, a 3HauuT, 1
Ha Bxoge “D1” cyetumka DD8 nossns-
erca “0”. OTpuuaTensHblt UMNynLC,
dhopmupyloLLIMACS Ha Bxoae npeaycTa-
HoBku “C” (BuiBOge 11) cuetuunka DD8
3anuceiBaet kombuHaumio “0001”. Mpwu
NocneayLWwmnx HaxaTmax kKHonku SB1
cocTosHue cyetvrka DD8 He usmens-
erca. dakTuuecku 310 O3HavaeT ero
chrkcalmio B “nNepsomM” COCTOSHUM.

Mepesop yctpoicTsa 8 apyroit pe-
XM paboTbl BO3MOXEH B Nobon mo-
MEHT BpPEMEHM nocnenosarenbHbLIM
Haxartuem kHonok SB1 nnu SB2. Mpe-
AyCTaHOBKA PEBEPCMBHbLIX CHETYUKOB
DD3 1 DD9 npoucxoauTt asTomatudec-
K Npu QOCTUXEHMM NIOBBIM U3 HKX
“HyneBoro” cocTosHus.

Paccmotpum paboty ycTpoitcTsa B
pexumMe, ycTaHaBfMBalOLWEMCA Npu
BK/IOYEHMM NUTAHKUSA C YUCIIOM NOBTO-
peHuit Tpu. B pesynstaTte npepycra-
HOBKM, Kak OnNMcaHo Bhille, Ha BbixO-
Aax pesepcuBHbIX cyeTymkos DD3,
DD8 1 DD9 ycraHasnusaloTcs kono-
Bble kombuHauuu “0011". NecxogHoe
HanpaBneHue nepeknioveHuns “Gery-
Lero” orHa onpeaensercs Havanb-
HbIM COCTOSIHUEM 3NEMEHTOB namsi-
TW. ABOMYHOrO cyeTuunka DD11.1, pe-
BepcuBHoro DD12 n RS-tpurrepa Ha

TIEKABPb

A.OOUHEL,
E-mail: A_Odinets@tut.by

http://dynamic-lights.narod.ru/SDU16kEEPROM32ch.rar

http://dynamic-lights.narod.ru/ChainLights.rar

anemeHTtax DD10.3, DD10.4, koTo-
pble, BoobLLe roBops, NPy BKNIOYEHUK
NUTaHWA MOryT YCTaHOBUTLCS B NPo-
U3BONbHOE cocTtoaHue. Ho nockonb-
Ky YCTPOWCTBO paboTaeT no 3aMKHy-
TOMY LMKNY, TO B KAKOW-TO MOMEHT
BpeMmeHu cvetuuku DD11.1 u DD12
YCTaHOBATCA B “"Hynesoe” CocTosHue,
a RS-tpurrep — B “equHuuHoe”. Yo-
NOBUMCA CuUTaATb “eAUHUYHBLIM” COo-
crosHueMm RS-Tpurrepa, koraa Ha BbI-
xoae anemeHta DD10.3 — “1”, a Ha
Buixopne DD10.4 — “Q”.

B Takom cnyvae pexum pabotu —
ABYHanpasneHHoe nepeKknioyeHre ce-
TOAMOAOB C HayanbHLIM HaNpPasneHu-
em “snepen” (Mapkep “1” Ha puc.3a).
YCNoBUMCS CUATATb PEXXUM CHOXKEHUS
pesepcusHoro cuetumka DD12 coor-
BETCTBYOLLUM HanpagneHuio “Bne-
pen’, a pexum BuluMTaHUS — “Hasan’.
MepsoHavansHo cyetunk DD12 Haxo-
AWTCA B “HynesoM” cocToaHUM (Ha ero
Bbixoaax koa “00007). 3tomy cocTos-
Huto DD12 coorsercTyer nosBneHune
Ha Bbixone “0” (sbiBoge 1) pewngpa-
Topa DD13 “0". Mockonbky RS-tpur-
rep HaxoAuTcsa B “eAUHUYHOM” COCTO-
AHuK, To “1” ¢ BhHIXOAa anemeHTa
DD10.3 paspewaeTt npoxoxaeHue
CYETHLIX UMMNYNLCOB Yepe3 aNeMeHT
DD1.3 Ha sxon cnoxenns DD12. 3a-
BepuieHne NepBoro oTpuLaTenbLHOro
UMNynbCa Ha CyMMUPYIOLLEM Bxoae
“+” DD12 ycranaBnugaert ero B “nep-
BO€” cocTosHMe (Ha Bbixogax — Kop
“00017), uTO BbI3LIBAET NOAABNEHME HA
sbixoge “0” (sbiBoge 1) peuwindparo-
pa DD13 “1”, a Ha Brixoge “1” (BblBO-
ae 2) — “0”. Nanee npoucxoauT ne-
peMeuieHre “0” B HanpasneHuu Bos-
pacTaH1a HOMEPOB BbIXOAOB AeLng-
paTtopa DD13.

Mo saBepuieHun (NONOXUTENLHOMY
nepenagy) NATHaguaToro umnynsca
cuetunk DD12 ycraHaBnusaetcs B
“natHaauaToe” COCTOAHME (Ha BbIxogax
— koA “1111”) (mapkep “2” Ha puc.3a).
CootgeTcTBeHHO, “0” NosBNSEeTCs 1 Ha
sbixone “15” (ssiBope 17) pewundpa-

Topa DD13. 31071 yposeHs noctynaer
Ha auddepeHmpytoLLyio Lenoyky C7-
R15 1 Ha Bxop (BbiBOA 3) anemeHTa
DD10.1. B coveTtaHuu ¢ “0" Ha ero BTO-
poM Bxoae (BbiBoAE 2) NPOUCXOANT YC-
TaHoska RS-tpurrepa B “HyneBoe” co-
cTosiHue. Tenepb NpoxoXaeHue cuert-
HbIX MNYNbLCOB pa3pelleHo “1” ¢ Bbl-
xona DD10.4 vepes anement DD1.4,
HO y>ke Ha BbluuTaloLwmin Bxog “-" (Bbl-
son 4) DD12. MonoxwuTensHuIn nepe-
naj ovepefHoro CYETHOro UMNynbca
Ha BbluMTaKLEM Bxode nocnegHero
NPUBOANUT K €ro ycTtaHoBKE B “4YeThip-
Hapuaroe” CocToAHUe. 3HauuT, BMeC-
1o HL20 Bkntountes HL19. 310 03Ha-
YaeT CMEeHy HanpaBneHus nepekxnove-
HUA Ha npoTusononoxHoe. OaHospe-
MeHHO auddepeHumpylolias Lenoy-
ka C7-R15 cdopmupyet kopotkuin ot-
puLaTensHLI KMNYNLC, KOTOPLIA Bbl-
3biBAET YMEHbLUEHWE COCTOSTHUA CYeT-
uunka DD9 Ha eauHuLy.
MocnepogatentHO cMeHsWWKne
APYr Apyra pexuMmbl NepeknioYeHmns
cBetoAronos “snepen” v “Hasan” npu-
BOAAT K YMEHbLIEHMIO COCTOSIHUIA CO-
OTBETCTByOLWMX cveTvukos DD9 u
DD3. Ho nepsbiM M3 HUx “Hynesoro”
COCTOAHMA pocturder DD9 (mapkep “37).
Ha ero srixogax nossnsiotes “0”, koto-
pble NPUBOAAT K cpabaTbiBaHUIO cxe-
Mbl COBnageHns Ha anemenTtax DD6.2
1 DD6.3 u npeayctaHoBku “0" no 8xo-
aam “C” (sbisogam 11) cuetumkos DD3
1 DD9. OgHoBpeMeHHO KoPOTKUIX OT-
pularensHbii UMNYNbLC C BbIXOAa ane-
meHTa DD6.3, pasHbiit No ANUTENLHO-
CTU CYMME BpeMeH 3af1epkek pacnpo-
CTpaHeHus curHana B cyetrumke DD9
naneMentax DD6.2, DD6.3, npusoaur
K yBenuyenuio coctosHus DD11.1 wa
eaunHuly. Tenepb nNpoxoxaeHue um-
nynsLcoB ¢ Buixoaa “15” (BwiBop 17) ae-
wudpatopa DD13 uepes anemeHT
DD10.1 3anpeuieHo, a uepes anemeHT
DD10.2 no-npexHeMmy paspeuieHo.
NHBepcuio BLIXOAHBIX COCTORHUNA
cyetumnka DD11.1 npoussoast ane-
menTsl UCKITIOHAIOWEE N DD7.3




Puc. 3

DD1.2 (BsiB.6)
DDI10.3 (Bss.10)
DD10.4 (Beis.13)
DD1.3 (BsiB.11)

DD1.4 (BoiB.8)
HAITPABJIEHHE:

COCTOSHHE DD12:

DDI12 (“0” - BbIB.3)
DDI12 (“1” - BbIB.2)
DD12 (*2” - BbIB.6)
DD12 (3" - BbIB.7)
DD13 (“0” - BeiB.1)

DDI13 (“15” - BeiB. 17)

DD3 (“1” - BBIB.3)
DD3 (“2” - BBIB.2)
DD9 (“1” - BbIB.3)
DD9 (“2” - BbiB.2)
DD6.3 (BeiB.12)
DDI11.1 (“1” - BBIB.3)
DDI11.1 (“2” - BriB.4)
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[Ipumeuanue. MUMnynbchr cOpoca MoKa3aHbl YCIOBHO HYJEBOM JUIHTENBHOCTH

DD1.2 (BsB.6)
DD10.3 (BsB.10)
DD10.4 (BbiB.13)
DD1.3 (Bus.11)

DD!1.4 (BsiB.8)
HATIPABJIEHUE:

COCTOSHHE DD12:
DD12 (*0” - BeIB.3)

DDI12 (“1” - BBIB.2)
DDI12 (“2” - BBIB.6)
DDI12 (“3” - BBB.7)
DD13 (“0” - BbiB.1)

DDI13 (“15” - BBB.17) ]Lr

DD3 (“1” - BBIB.3)
DD3 (“2” - BbIB.2)
DD9 (“1” - BBIB.3)
DD9 (“2” - BoIB.2)
DD6.3 (Bsi.12)
DDI11.1 (“1” - BBIB.3)
DDI11.1 (2" - BeiB.4)
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1 DD7.4, 6narogapsa noctynnexuio “1”
Ha ux BTOpbleé BXOAbI C BbIXOAA ane-
meHTa DD5.3 (npu nopave “0” takue
3MeMeHTbl CnyxaT NOBTOPUTENAMHU
curHana no BTOpomy Bxoay).

MepBLiA Xe oTpUUATENLHBLIA UM-
nynec ¢ Beixoaa “0” (BuiBopa 1) ne-
wwudpatopa DD13 yepes snemeHT
DD10.2 ycraHasnuBaer RS-tpurrep B
“‘eauHnYHOE” cocTosHKe (Mapkep “4”)
U MeHseT HanpaBneHune nepeknioye-
HMS Ha npoTuBononoxHoe. OnHoBpe-
MEeHHO cocToaHue cyetdumka DD3
YMeHbLIAeTCS Ha eanHuuly. TpeTtun oT-
puLaTenbHbil uMnynsc ¢ Bbixopa “0”
(ebiBona 1) pewndpaTtopa DD13 ye-
pe3 auddepPEHUUPYIOWYIO LIenodKy
C6-R14 ycTanaenusaet cuetimk DD3
B “HyneBoe” coCTosHUe, 4TO, B CBOIO
ouyepenb, NPUBOAUT K cpabaTuiBaHMIO
cxembl cbpoca Ha anemeHTtax DD6.1
1 DD6.3 1 noBTOpHOW,NpenycTaHoBKe
cyetyukos DD3 1 DD9 B “Tpetbe” co-
CTOAiHME C ONHOBPEMEHHBLIM yBENUMye-
HUEeM cocToaHMA cdeTumka DD11.1 Ha
eauHuly (Mapkep “57). Mepexop cueT-
yvka DD11.1 Bo “BTOpoe” coctosHue
3anpeLuaeT NpoXoXKAEHe UMNYNLCOB
yctaHoBku RS-Tpurrepa B “equHuu-
HOe” COCTOAHWE 4Yepes anemMeHT
DD10.2 (umnynecet cbpoca RS-Tpur-
repa yepes anemeHt DD10.1 moryr
noctynaTe).

Ewe vepes naTHaguats TakToB (UM-
NyNbCOB) 3a4aloLwero reHeparopa Ha

O.BENOYCOB,
r.depkacchl.

JTETEKTOP
[MPUCYTCTBUA

Mpeanarato cxeMy NaCCUBHOTO AETEK-
TOpa npucyTcTeus. 3a OCHOBY BasTa
cxema, onybnukosaHHas B [1]. B otnu-
4re OT MHPaKPaCHLIX AETEKTOPOB, 3Ta
cxema paboTaer B BUQMMOW YacTu on-
TUMECKOTO AnanasoHa. MHTerpanbHbin
crabunutpon DA1 cosaaet onopHoe Ha-
NPAXeHWEe Ha BXoAaX onepauuUoOHHbIX
yeunurenen DA2 u DA3. Yeunurens Ha
DA2 sBnseTtcs ycunutenem curHana
doToTpaHsucTopa VT1 u, Kpome Toro,
COBMECTHO ¢ TpaHsuctopom VT2 obpa-

Bbixoae “15” (BuiBone 17) pewwndpato-
pa DD13 dopmupyetcs otpuuatens-
HbIA nepenaj, KOTOPbIN ycTaHaBNMBa-
et RS-tpurrep B “Hynesoe” coctosHue
¥ MEHRAET HanpaBsfeHre NnepeknioHeHns
(mapkep “6”). Ewe uepes 32 takta nep-
Bas NONOBUHA LivKNa paboTsl 3asepuie-
Ha (Mapkep “7"). Bo BTOpoi nonosuHe
LMkna nocneaoBaTensHOCTL NOBTOpe-
HUA PEXMMOB paboThl COXPAHAETCS, HO
C TEM OTAMYUMEM, YTO MPOMCXOAUT He
TPW, @ ABa NOBTOPEHUs “AByHanpas-
NEHHOTO” NepeKIIoYEHNA CBETOAMOAOB.

Hocturaetca 310 3a cyet ToOrO, YTO
nepBbiM B “HyneBoe” coctoaHue yc-
TaHaBnuBaeTca cyeTumk DD3 (map-
kep 8 Ha puc.36), a He DD9, kak B
nepBOW nonoBsuHe umkna (mapkep 3
Ha puc.3a), nostoMy RS-Tpurrep yc-
TaHaBNUBAETCS B “eAuMHUYHOR” COCTO-
SIHME MO 3aBEPLUIEHUN MMEHHO BTOPO-
ro “AByHanpaBNeHHOro” nepekniove-
HUs CBETOAMOAO0B, YTO CONPOBOXAA-
€TCA yBEeNUYeHUeM COCTORHUA cyeT-
uuka DD11.1 Ha eauHMUy 1 nepexo-
AOM YCTPOWCTBA B pexumM nepeknio-
4eHus “Geryuiero” orHa B Hanpasne-
HuK “Bnepen”.

Mo oTpulatensHoMy nepenaay Tpe-
Tbero MMnynsca ¢ Boixoaa “15” (BbiBo-
na 17) pewwucbpatopa DD13 cueTyuk
DD9 ycraHaBnuBaetcs B “Hynesoe”
COCTOAHUE U, COOTBETCTBEHHO, BO
“BTOpOE” COCTOAHME NEPexXoanT cyeT-
uuk DD11.1 (mapkep “9” Ha puc.36).

3YET CUcTeMy aBTOMaTUHECKOTO perynu-
pPOBaHKA, NOAAEPKUBAIOLLYID NUHEN-
HbIR pexium paboTsl hoToTpaH3ncTOpPA.
Pesuctop R9 COBMECTHO G koHAeHca-
Topom C5 obpasyer uNLTp HIDKHUX
4actoT, a yenodka R10-C6 — chunbtp
BEpXHUX YacToT.

Ha komnapatop, BbINONHEHHLIN Ha
OVY DAS3, nocrynaet nocne ¢unsTpos
TONLKO NEepeMeHHan COCTABNAOLLAN U3-
MEHEHMSA 0CBELIEHHOCTH C 4acTOTON OT
0,1 po 16 T'u. 310 NnpepoTBpawaeT Nox-
Hble cpabaTtbiBaHMA YCTPOWCTBA KakK oT
NaMn HakanuBaHua (NIOMUHECLEHT-
HbIX), TAK ¥ OT MEAMEHHBIX UIMEHEHII
OCBELIEHHOCTY NpY 3aKPLIBAHUK CONH-
i obnakamut. Mpwu npeBsblLLIeHNN 3a0aH-
HOro NOpora OCBELEHHOCTM Ha BbIxoae
DA3 nosBnsieTcs nonoXurensHoe Ha-

TIEKABPb

Tenepb ypoBHeM “1” ¢ Buixoaa “2” (Bbl-
Bona 4) DD11.1 3anpeuieHo Npoxox-
AeHwne UMNYNbCoB yCTaHoBKK RS-Tpur-
repa B €AUHUYHOE COCTOsHME, a ve-
pes anemeHT DD10.1 umnynbcos
cbpoca — paspelleHo. B Takom cocto-
SHUM NEepBbIN Xe OTpULATENbHBIA UM-
nynee ¢ Beixona “15” (BuiBoaa 17) ae-
wudpatopa DD13 uepes anement
DD10.1 yctanasnusaeT RS-Tpurrep B
“HyneBoe” COCTOAHME 1 M3MeHseT pe-
XuM paboThl ycTpoicTBa B HanpaBsne-
HuK “Hasan” (mapkep “9”). Mocne Tpex-
KpatHOro NOBTOPEHMS HanpasBneHus
*Haszapn” (mapkep “10") cuetuurk DD11.1
nepexoaut B “TpeTbe” cocTosHMe i,
Bnarogaps cxeme cbpoca Ha anemeH-
Tax VD1, VD2, R20, cbpactiBaeTcs B
“Honb”. [anee uukn paGoTot ycTpoi-
CTBa NONHOCTLIO NOBTOPSETCS.

Kak ckazaHo Bblle, KoNU4ecTBo no-
BTOPEHWIA 1 NOCNEeNoBaTENLHOCTL pe-
XUMOB BbIGMpaloTcs nocnenoBatens-
HbIM Haxaruem kHonok SB1 1 SB2. Uc-
XOQHOMY pPEeXUMY COOTBETCTBYET aAua-
nasoH appecoB cyetrdyuka DDS8
“0001"...“0111”, KOTOpbIE MHAMLMPYIOT
Tp¥ 3eneHbix ceetogmnona HL1.. HL3.
MuBepcHomy pexumy cooTBetcTByeT
nuvanasoH agpecos “1000”...“11117,
KOTOpblE TAaKKe UHAULMPYIOT TpU yKa-
3aHHbIX cBeToaunona HL1...HL3, Ho co-
BMECTHO C KpacHbiM HL4.

{OkoHuanue cnepyer)

npsxxeHue, cpabartwiBaeT pene K1 v ceo-
UMW KOHTaKTaMW BKIIOYAET UCNONHW-

TENLHOE YCTPOUCTBO.

RAetanu. B cxeme nprMeHeHs! Mnop-
THble ManorabapuTHble pesucTopbl, Mx
MOXHO 3aMEHUTb Ha OTeYEeCTBEHHLIE
tna C2-23, C2-33. Peauctop R10 —
manorabaputHeim, CM13-16BA. 3nekrpo-
NUTUHECKUE KOHAEHCATOPbI — UMNOPT-
Hble, manorabapuTHele. Mukpocxemy
DA1 Tuna TL431 MOXHO 3aMEHUTL Ha
KP142EH19. OnepauyuoHHble ycunure-
nu 3aMeHumbl Ha KP140Y608 nnu mnx
UMNOpPTHBIE aHanoru. Pene — nioboe Ha
HanpsixeHue cpabatbiBaHus 9...12 B, ¢
KOHTaKTHOW PYnnon, peaHa 3HaueHHon
0N KOMMyTau My COOTBETCTBYIOWEN
Harpysku. Bmecto tpaHsuctopa VT2
TMna BC547B MOXHO ucnonb3oBaTh




2006

PerynaTtop MOLLHOCTMU
Ha TpaH3ucTope

BONbLLIMHCTBO 3NEKTPOHHBIX Peryns-
TOPOB MOL{HOCTM MMEKT AOBONBLHO
MHOTO Paaro3NEMEHTOB, U3-3a Yero nx
CXeMbl CINOXHbI B HANaXuBaHuu, MeHee
yctoitumebl B pabote u Tpebylot 3Ha-
YUTENLHOTO BpeMeHM Ha cOopky.

MpeanaraeMbIA 3NEKTPOHHBLIR pery-
NSTOp MOLLHOCTH He TpebyeTr Hanaxu-
BaHUSA 1 cobpaH BCero Ha OAHOM TpaH-
suctope. lpuyem 3TOoT TpPaHIUCTOP
HanaeTcs y kaxgoro paauoniobutens
— Ha HeM cobpaH BbIXOAHOW kackan
CTPOYHOW pasBepTKu y BCEX TpaH3MC-
TOPHBIX TENeBU30poB. ECTb OH 1 B Bn10-
Ke NUTaHWA 9TUX Tenesmn3opos. Makcu-
ManbHaa perynupyemas MOLHOCTb
3aBMCUT OT TMNa TpaH3McTOopa U pas-
MepoB ero paawaropa. [lns TpaHauc-
topos Tuna KT838, KT828, KT840,
KT846 MOLLHOCTL Harpysku nocturaert
100 BT. 31O MOXET ObITb BEHTUNATOP,
NAAMbHUK, HACTONbHANA Namna u T.4. B
AAHHOW KOHCTPYKUMK eCTb BO3MOX-
HOCTb Cenartb HanpskeHue Ha BbIXO-
ne Gonblue cetesoro Ha 15...20 B.

Mpu OTCYTCTBMM UMK MANoM Hanps-
XEeHUU cMeLeHus Ha 6a3e TpaHaucTop
VT1 3anept ¥ He nponyckaer Tok. C
yBENUYEHMEM CMELLEHNS TPaH3UCTOp
Bce Bonbule OTKpLIBAETCH, COOTBET-
CTBEHHO YBENMYMBAETCS WM Hanpsxe-
Hue Ha Bbixoae. Korna Ug=6 B, Ha BbI-

E.PABUYKO,
ct.Kenepmecckas, Aabires.
VT1 VD2
@ VD1..VD3
xoae npuMepHo cete- ﬁ K[1202K (IN5395)
BOe HanpskeHue. Mpn  gaq.4 FU1 R1 | VD1 ZK VD3
Us=8 BoHoHa 10 B, a 1A 51
npy Ug=9 B —Ha 20 B =— n =  Em—
Bblle ceTeBoro. OaHa- !
KO Npw 3TOM BO3pacTa- | Buixon
eT pacceMaemas Ha ~220B c ==cC2 ~120...2408
TpaH3uMcTOpe MoLi- :-‘20205 Y:::B
HOCTb, YTO HaAAo yuu- AN
ToiBaTb npu Buibope SA1.2

paawmaropa.

Ecnu pasopearts uens avona VD3,
HanpsbxeHue ByaeT perynupoBaTses ot
0 B no 120 B. Awnon VD2 zawmuiaer
TpaHaucTop ot npobos, VD1 — Bbin-
PSMNSET HanpsbkeHue, KOTOpPoe NOCTY-
naet co BTOpMYHOW OBMOTKM TpaHC-
¢popmatopa Ha 6asy TpaHaucTopa. YTo-
6bl co3nath LUenb Ans nonyyeHus ba-
30B0Oro cMeLieHus VT1, koHel, oB6MoT-
ku Il coenuHeH ¢ nepBUYHON.

Hetanu. T1 — cunosow TpaHcdop-
Martop OT TpaH3WCTOPHOrO paguonpu-
€MHMKa C K0ahHLUUEHTOM TpaHCop-
Maumu npumepHo 30:1. MoxHo noao-
GpaTtb MOAXOASLMUA U3 BBIXOAHbLIX
TpaHchopMaTopoB 3BYKa NaMnoBbIX
TENEBM3OPOB MNK PAANONPUEMHIUKOB.

R2 — nepemeHHbI NPOBOMOYHbIA
pe3ncTop MOLLHOCTLIO 2...3 BT. Moaon-
net mapku NIMB-3. MNMockonsKy TpaH3u-
CTOp MOAKMNIOYEH HEenoCcpeACTBEeHHO K

ceTu, BCe AeTanu AOMKHbLl UMEeTb 3a-
nac no TOKY 1 HANPSHKEHUIO, TaK Kak Nput
BKIHOMEH MK BpOCOK TOKa HAMHOrO npe-
BblLAET HAarpy3o4HbIW. MpKt MOLLIHOCTH
100 BT HOMMHaNbLHBIN TOK ByaeT okono
0,5 A. 3HauuT, Aroabl AONMKHLI BLIAEP-
XMBaTb TOK He MeHee 1 A. OHu MoryT
ObiTh 13 cepum K202 nm 3apybexHole
Tna 1N5395.

KoHnneHcatop C1 obecnedmsaet saLyu-
Ty ot nomex. Emkocts C2 nopbupaercs
3KCNEepUMEHTASTbHO, B 3aBUCMMOCTH OT
MOLIHOCTK Harpysku. C2 crnaxuvsaer
nynbCauum nepeMeHHoro Toka.

[lns KOHTPONS BLIXOAHOIO HANPSHIKEHUA
MOXHO NOAKMIOYMTL BONLTMETP UNu,
€CNK Harpy3ka 1crnonsL3yeTcs ofHa 1 T1a
Xe, caenatb wikasny Ha pydke R1, npo-
rpapyvpoBaB ee no MynstumeTpy. R1
yMeHbLiaeT 6poCoK TOka Npy BKMOYEHUK
YCTPOUCTBA B CETh.

+12B

KT3102E. $ororpaHsuctop — BP103.

Ero MOXHO 3aMeHnuTb Ha BPX81-3.
HanaxusaHue neTekTopa 3akrio4aeT-

CSl B YCTAHOBKe |yBCTBUTENbHOCTH pe-

3ncTtopoMm R10 npu MUHMMANLHOM
OMOPHOM HanpsHKeHWn Ha BbiBOAE 3
DA1. B nocneayiouwieM, BO3MOXHO, Npu-
ZeTca yBenuunTb AOPOrOBLIA YPOBEHL

1 e
100mx
I x16B R11 VD1
470k KN5226
, - K1 l___:]
R8 1M J_,: c4 DA3
B 22mx K140¥[6 )
DA2 L s > [+l
K140Y0l6 3 R12
oL 17 Cé 10k
2 g 100MK alt ) VT3
x16B KTS725
6 1k N 2
Q 4
3 R10 22k -u
s cs R13
10MK 2,2k
6
_[(;2 1MK x168

unu npu ycraHoske VT1 apyroro Tuna
nogo6pats pesmctop R2.
RutepaTtypa
1. Pagnoxo66u, 2003, N1, C.28.
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Mepebim desfToM mexHo102uUst g—"

OdemMoHTa) gerTanev c nnar

[oBonbHO vacTo paguoniobutenu
obecneuuBaloT cebs MrKpocxemamu u
OpyrMu geTanami, CHUMas Ux ¢ nedar-
HbIX AT OT CaMOK pa3nuYHoi annapa-
Typbl, OTCnyxuBLen cBon Bek. Korna
rnevaTHas nnarta OAHOCTOPOHHSAS, U OT-
BEPCTHS NOA BLIBOALI 311EMEHTOB He Me-
Tannu3npoBaHbl, MOXHO NPUMEHUTL
€nocob, KOTOPLIA MHE KaXeTCs OYeHb
ynobHbiM. CHavyana ckansnenem paspe-
33€eTCA NeYaTHbLIN NPOBOAHWUK HA PaccTo-
sHum 10...15 MM OT BbIBOAA MUKpOCXe-
Mbl 1 OCTPMEM ckanbnens yron ¢onsri
oTAenseTcs OT Nnarbl. 3aTem 9TOT kpan
¢onbr 3axBaTbiBAETCA MUHLIETOM U,
NporpeBas xanom nassibHUKa NpoBoa-
HMK OT MeCTa pa3pesa K BbiBoay, ¢ nna-
Thi CHUMAETCS OTPEe3aHHbIA Y4acToK ne-
YaTHoro nposogHuka. MNpy aToM Npunoi,
HaxOAMBLLIMIACA HA BLIBOAE MMKpOCXe-
Mbl, OCTAETCH HA CHATOM yqacTke ¢onb-
ru. Mocne ocBoOBOXAEHNUS OT NPUNONA
BCex BbIBOQOB AeTanu ee MOXHO Nerko
CHSTb C MNAThI.

Opyron cnocob noaxoaut, ecnu oT-
BEpPCTUS NOA ANEMEHT (MUKpOCXeMy)
Ha nnate cpenaHbl “c 3anacoM”. Ha
BbIBOA BNasHHOW B nnaty MMKpocxe-
Mbl CO CTOPOHbBI NeYaTHOW Nnatbl Ha-
AeBaeTcs ¢roponnactoBas Tpybka ¢
BHYTPEHHUM AMaMeTpoM, Brnuskum K
ToNnwmHe BbiBoAa. lNMasnbHukom pac-
nNaBnseTca NPMNON Ha MecTe BbiBO-
0a 1 no mepe ero nNnaesneHus Tpybka
HaOBWUraeTCs Ha BbIBOA 0 ee KacaHus
C noBepxHoCTblo nnatul. [pn aToMm
TpybKka OTTecHseT NpMNon OT BbiBOAA
u ocBoboxgaeT ero 6e3 noBpexaeHus.
Korga npunoit ocToIHeT, Tpybka cHuma-
etca. lNocne nopobHon obpaboTku
BCEX BbIBOAOB MUKPOCXEMbI OHa Nner-
KO CHMUMaeTcs ¢ nnatel. 3TOT cnNOcob
NPUMEHUM U NpK AeMOoHTaxe APYrux
MHOFOBbIBOAHLIX PAANO3NEMEHTOB.

LeMOHTaX 3NeMeHTOB 3HAUUTENbHO
obner4alot pasnuuHsLie npucnocobne-
Hus. MNepBoe 13 Hux (puc.1) npeaHas-
Ha4YeHo ONs OeMOHTaXa C NevaTHOW
nnaTel paguodNeEMEHTOB (PE3MCTOPOB,
KOHOEHCATopOB, TPAH3UCTOPOB 1 Nnp. ).
OcobeHHo ynobHo Mcnonb3oBaTh 3TO

npucnocobreHre ANa neMoHTaxa pa-
AvoaeTanew, yCTaHOBIIEHHLIX B TpyA-
HOAOCTYNHbBIX MecTax nnartbl. YTobsl
€ro caenatb, He HyXXeH TOKapHbIA unu
dpesepHbI CTAHOK, ero U3rotaBnmnBa-
10T M3 MaTepurarnos, NoYTK Bceraa ume-
IOWUXCSH B pacnopsikeHun paauono-
6utens. OcHoBHbIE AeTanu yCTPOW-
cTBa: kopnyc 9, WToK 5, cnMpansHas
npyxwuHa 6 u kpiok 8.

Mpu paboTe npucnocobneHue nome-
WalT Mexay ykasaTenoHbiM U cpea-
HUM nanbuaMmu pyku (Kak MeauuuHe-
KU WNpuL) 1 6onbLIMM nansuem Ha-
XXUMaLIOT Ha KHOIMKy 1 LToka ao ynopa.
Mput 3TOM KPIOK BLIXOAMT 3a nNpenensl
kopnyca. KoHel Kploka BBOAST nop
BbIBOA (MMM KOpNyc), Hanpumep, pe-
3ucTopa, nocne Yero LWToK NNaBHo oT-

Puc. 1 212

100

[EKABPb ]

10.KYPBAKOB,
r.Tyna.

nyckaioT. [pyxuHa BTAruBaeT Kprok
obpaTtHo. KopnyC HWMXHEW KpOMKOW
ynvMpaeTcs B neqaTHylo nnaTty, a Bbi-
BOA pe3ncTopa OKa3biBaeTcs B nasy
kopnyca. MNMpraepxmBas npucnocob-
nexHue pykown, pacnnasnaloT NPUNov B
MecTe npunanku BuiBoaa. MNoa Aen-
CTBMEM NPYXWHbI KPIOK BLITArMBaeT
BbIBOA U3 nnartel. Tenepb MOXHO Ge3
3aTpyAQHEHUN BbINasTb BTOPOW BLIBOA
pesucTopa TpaAuLMOHHBIM CNOCOBOM.

Kopnyc 9, wtok 5, Hanpaensowas
2 n BcTaBKa 7 KpHOKA U3roTOBIIEHb| 13
netanen TeneckonuyeckoW aHTeHHb
OT pagronprMeMHuKa, Konnak 3 — u3
Kopryca TpaHsuctopa cepun MIN. Cnu-
paneHas NpyxuHa 6 Mcnonb3oBaHa ot
TeneBU3MOHHOIO NepexnvaTens ka-
Hanos CK-M-15. Moponaer niobas
apyras npyxuHa anuHon (6es yuiek)
okono 26 MM K3 NPOBONOKK AnaMeT-
pom 0,8 MM ¢ ycunuem, yariMHAIOWMUM
ee B ABa pa3sa, 0,5...0,7 kr. BHyTpeH-
HUUA AUameTp NpyxuHol — 4.5 MMm.
OnHO M3 yuweK NpyxuHbl yaansaoT u
pa3rubaloT nepBLIA BUTOK A0 Hapy-
HOro AMamerpa okono 8 Mm.

Kptok 8 u3rotoBneH M3 cTancHoOM
npoBonoku anameTpom 1...1,2 mm. Ero
XBOCTOBUK NyOAT, HAMaTbIBAKOT He-
CKONBbKO BUTKOB OrOfIEHHOr0 MeaHoro
npoBoAa Takoro amamerpa, uTobbl
3T0T BaHpax ¢ HeBONbLLIMM TpeHuem
BXOAMN BO BCTaBky. MecTo coeauHe-
HUs nponauBaloT. MoXHO yKkpenuTb
KpIOK BO BCTaBKe, NPOCTO 3aN1B 3MOK-
CcUaHBLIM KneeM. Pabouylo yacTb Kpio-
Ka 3ataquuBaloT Ha HaXGgadHOM Kpyre
unu anMasHelM Hagdwunem. TonwmHa
1 hopma pabovero KoHUa AONMKHLI NO-
3BONATL EMY BXOAWUTL NOA BLIBOA M NOA
KOpnyc AEMOHTUPYEMbLIX ANEMEHTOB.

Oetanu npu c6opke coeanHsAIOT nait-
kon npunoem MNOC-40, dnioc — xno-
pUCTLIN LiMHK. B MecTax nanku xpomo-
BO€ nokpbiTue ¢ Tpybyatbix getanewn
yaansoT Haadunem. BetaBky K WwTo-
Ky npunauBatb He cnepayer. Mopsaok
cbopku NoHATEH 13 vyepTexa. Bee pas-
Mepbl — OPUEHTUPOBOUHLIE.

Pasbupas paauoannapatypy, npu-




Puc. 2

XOOUTCA BbiNanBaTb Pa3fnNuyHbLIe MUK-
pocxemei 1 NONynNPoBoAHMKOBLIE NP K-
Goptl. Ans aTux pabot npeanaraeTtcs
HaBop CMEeHHbIX an AnNs nasnbHUKa
(puc.2). Mo Takomy NprHLMNY HETPYA-
HO M3roTOBUTL ¥ APYrUe cneuunanscHule
xana, Hanbonee noaxoasiuve ANs ae-
MOHTaXa ApPYrMx 3NemMeHToB.

ELiie 04HO yCTPOWCTBO — NPYXKUHHbBINA
3axeaT (puc.3), KOTOPbI COBMECTHO C
NAANBHUKOM, OCHALLEHHbBIM XarnoM ¢
rpyrnoBoi Hacaakon (puc.2), no3sons-

TOPLIX MMEIOTCS KPHoku. B LeHTpanbHom
OTBEPCTUM Kopnyca nepemMeLtaeTcs
LUTOK 7, K KOTOPOMY npurknenaH ynop 1.
Mexay ynopom u Kopnycom BrnoxeHa
npyxuHa 8, a nepemMeLleHune LWTOKA
BHWM3 orpaHmyeHo WwindTom 6.

Ecnu HaxaTb Ha BepxHWe KOHLibI 3a-
LenoB, npeononesas ycunve nnactuH-
YaToW NPY>XXMHBI B, HUKHKE KOHLBI pa-
30MayTca B CTOPOHbI. B atom nonoxe-
HWK 3axBaT ycTaHaBnMBaloT Ha AeMOH-
TUPYEMYIO MMKDOCXEMY 1 HAXKMMaIOT Ha

€ro Kopnyc BHK3 Tak, YTOObI Npu oTNyC-
KaHWK 3aLenoB Kploku 3alunv B 3a30p
MeEXAY NNaTol 1 KOpNycom MUKpoCxe-
Mbl. Ecnn Tenept pacnnaButb npunoin
OAHOBPEMEHHO Ha BCex BblBOAaX MUK-
pocxemsbl, NpyxuHa 8, pa3zkMmascs,
NOAHUMET KOPNYC C 3aLenamy 1 u3sne-
YeT MMKPOCXemy 13 nnarsl.

Kopnyc, 3auens u ynop 3axBarta
MOXKHO U3roTOBUTL 13 AOPANIOMUHUS.
OcranbHble getTanu — cTaneHble, Npuy-
YeM NPYXuHel — K13 cTanm 65r"
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MepebiMm Cennom mexHos102us

CtTaHOK

AnsA cBeplrieHusA

Paavonwbutenn naBHoO uc-
Nonb3ylT ANA CBEPNeHUs oTBep-
CTUI B NevaTtHbIX Nnartax pasnuy-
HOro poaa “ceepnunku”, N3roTos-
neHHble U3 ManorabapUTHbIX
anekTpoaBUratenen. XoTA OHMU
nony4alwTCa AOCTATOMHO Nerku-
MW, Npu cBepneHun Bonbworo
KOru4ecTsa OTBEPCTUI Pyka BCe-
Taky yCcTaet, M OYeHb Nnerko no-
nomarte TOoHKOe cBepno. Fopasno
yaobHee npeBpatute “cBepnun-
Ky” B “cTtaHok”. [lna 3Toro oHa
3aKpennseTcs Ha pbivare, Kak no-
Ka3aHo Ha pucyHke. Npu aonuHe
poiyara 230 mm v rnybuHe ceep-
nenvs 2...3 MM, Nnepekoc ceepna,
ABvxyulerocs no ayre, Hebonb-
LLUOW U HE CKa3blBAETCA HWU Ha TOY-
HOCTW OTBEPCTUN, HU HA NPOYHO-
CTW cBepna.

QEKABPb

1

N.CEBACTbAHOB,
r.TawkeHT, YabekucraH.

-

B Hactoswee Bpems B CTpou-
TEeNbLHBLIX U OTAENOUYHbIX paboTax
¥ npu npouseoacTee Mebenu W=
POKO ‘NPUMEHNeTCca Martepuan
opranur. 310 MUCTORBOI ‘MaTepu-
an u3 npeccoBaHHoOM Uennionosn
c nobaBneHUeMm Knesimx u npo-
TUBOTHUNOCTHLIX COCTABOB: Opra-
NUT B:0CHOBHOM GbIBaEeT OBYX BU-
OB — CBETNO-KOPUYHEBHIN C
pbiXrion CTpykTypon u Bonee tem-
Hblit, NNOTHBIA U BOAOCTONKUNA,
TOMWMHOM 3. .4 Mm. [locnenkun
MOXHO MpUMEHSITE ANA K3roToB-
NeHns KopnycoB:pasnUYHOW pa-
AwnoannapaTtypsi.

3aroToBku CTEHok kopnyca Ans
NOBLILLIEHNS. NPOYHOCTY HYKHO OK-
nenTs ¢ 060pOTHON (LWiepoxoBaTomn)

Kopnyc ans P2A
N3 opranurta |

CTOPOHBI MENKON ‘CTEeKNOPOroXKon”,
3aroToBKU FYCTO HaMa3wBaloT Keem
TBA (6e3 passeneHus BOAOW) U Hakna-
AbIBAKOT CTEKNOTKAHS, “‘NpobuBas” BCiO
NoBEpPXHOCTH TOPUEBOW KUCTHIO 10 Bbi-
CTYnaHus- knes Ha noBepxHOCTh: 3a-
TeM euwle pa3s cBepxy NpoMasbiBaioT
TOHKUM CNOeM Kres v KnaflyT Ha npo-
cywky. Flocne Buickixanus ‘cobupaiot
KOpRyc, NpUMEHAs NUNKyio neHty, Bee
CTBIKM NaHeneli rycto NpoMasbiBaoT
kneem. HeobxoauMbie OTBEPCTUS Bhi-
NOMHAIOT B 3arOTOBKAX A0 C60pPKY kop-
nyca. lNocrie NOMHOro BhICHIXaHUS
Kes MLEBYIO CTOPOHY CTEHOK KOpry-
ca WNNgYIOT HAKAAHHOW LIKYPKOMU U

HaHOCAT Crol rpyHToBKM. [Tocne Bbi-

CbIXaHUs OBEPXHOCTY elle pa3 LWnu-
DYIOTCSH, 1 NX MOXHO KpACUTL (KUCTBIO

N.CEMEHOB,
r.Ay6Ha Mockosckoii obn.

unu pacnsinesmem). Xopolwiue pe-
3yneTathi AaeT nokpacka neHtadg-
TaneBLIMU 3ManaMu.

Ipu BTOPOM CnocoGe usrotosne-
HUS Ha NOAXOAALLIEM NO pasMepam
nucTe opranuta pasMeTky CTEHOK
Kopnyca aenawT ¢ o6paTHo cTo-
pOHBI, @ 3aTem No pasMeTke Npo-
pesaloT nasbl, crerka paclumpas ux
nop yrinom 45°, Cobupaltot kopnyc,
n3ruban 3arotoBKy NO Happesam.
OGsi3atentLHo HeoBxoaUMo NpoBe-

| puTh MepneHanKynapHOCTL GTEHOK.
“Okpacka NpOU3BOAUTCS Kak U B

nepBoOM cnocobe.

Bce BHYTpeHHUe petanm yct-
pOWCTBA; pPa3MeLlaemoro B Kopny-
€e; XOpollO NpUKNenBarkL kneem
*CynepMomMeHT”,

~




AKYCTUYECKOE PEJIE...
BE3 PLEJIE

yCTpoﬁcma, cpabarbiBatouime or
aKyCTUMYeCcKOro curHana (Hanpu-
Mep, OT xNonka B NagoLwu) 4acTo uc-
noneb3ylTcsa paguontbutenamu.
Mpegnaralo CBOW BapUaHT aKycTUYec-
koro pene. YIcnonHuTensHbie yecTpon-
cTBa BkMvatwTcs bGeclWlymHO, no-
CKOJbKY KOMMYTaLUsl Harpysku ocy-
WeCTBNSETCA C UCMONMb30BaHNEM TK-
puctopoB. OTpuyarenbHbli adeKT
BGONbLWWHCTBE TUPUCTOPHBLIX CXEM B
TOM, YTO OHU CO3AAI0T NOMEXU, MeLla-
owme paborawum psgoM ayauo-
Bugeonpubopam. OgHako, npu npu-
MeHEeHUW nokasaHHOW Ha puc.1 cxe-
Mbi B aBTOMOBUINE, TaKo HeQoCTaToK
OTCYTCTBYET.

3TOT aKkyCcTUYECKUid BKNoYarenb
3axuraetr namny ocBeuwleHus B ca-
noHe aBToMOGUNA npu npubnuxe-
HUM K aBToMOBUNIO UK pa3sroBope
86n13n mukpodoHa. Tem cambiMm He

[encTBui — namna racHet. B npo-
TUBHOM CIy4ae 3afepXKa BbiKNo4e-
HUS yBenv4YuBaeTcs.

YctpoicTeo paboTtaet Tak. 3Byko-
BOW CUrHan, ynaenveBaembii MUKPO-
doHom BM1, npeobpaayetcs B anek-
Tpudeckne konebanus. Yepes nepe-
MeHHbI peancTop R1 v paspenuTens-
HbIA kOHAeHcaTop C1 oHM nocTyna-
o1 B 6a3y TpaHaucTopa VT1. Ha kon-
nekrtope VT1 curHan ycunueaeTcs go
3Havyenus 0,6...0,8 B. 310 nepemen-
Hoe HanpsikeHve, becnpenaTcTBEHHO
npoxoasilee Yepes koHaeHcaTop C3,
oTKkpbiBaeT Tupuctop VS1. Mocne oT-
KpbiBaHUsA VS1 TOK yepes orpaHuyn-
TenbHbIA pe3nctop R5 1 OTKpLITHIA
nepexog TUpUCTopa 3apsixaeT KOH-
peHcatop C2. Korga koHgeHcarop
(06s3aTENBHO C ManbiM TOKOM yTeu-
Ku, Hanpumep, K53-1A, K53-18) non-
HOCTbIO 3apaaUTCH, TOK B 3TOW uenwu

A.KALLKAPOB,
r.C.-Netepbypr.

[0CTaTOMHO ANs OTKPbIBAHUS TPaH3u-
ctopoB VT4 u VTS5. Mpu otkpeiTom VT5
namna ocBeweHus canoHa aBToMobu-
NS ropuT B NONHLIA Hakan. Anurens-
HOCTb e CBEeYEHUS 3@BUCUT OT EMKOC-
T1 C2 v conpoTuenenus R7 u R8. Mpu
OTKpbITOM VT5 ero ocraroyHoe Hanpsi-
XeHVe KONNeKTop-aMUTTED, B 3aBUCU-
MOCTM OT TOK@ U MOLLHOCTU Namnbi Ha-
kanuBahus, coctaensier 0,1...0,5B. B
3TOM COCTOSHUM Ha pesuctope R12
co3aaeTca oTpuuartenbHOe Hanpsike-
Hue -0,4 B, VT3 octaeTcs 3akpbiThbiM U
He BnuseT Ha paborty VT4,

Koraa HanpsikeHue Ha obknapkax
C2 ctaHeT meHblwe 0,65 B v okaxer-
CS HeAoCTaTOYHbLIM AN NoAAepxa-
HUS TpansucTopoB VT2, VT4, VT5 B
OTKPLITOM COCTOSIHWMW, BO3pacTaeTr
KONnekTopHoe HanpsxeHwe VT5, a
€ro KONNEeKTOPHbIN TOK yMeHbLaeTes.
Mpu conpotuenennn R12=56 kOm

Puc. 1

BM1
IM®A-500-94

>-128

€7
VD1 ._l_ 20K
KA103B T+ x16R
+128

Toneko obecneyuBatoTcs ynobeTea
ONS naccaxwupoB, HO W nonyvaercs
cBoeobpasHas oxpaHHas CUrHanu-
3auusa. 3BykoBble konebanus, BO3-
JencTeylowmne Ha MUKPOMPOH, BKNIO-
yalT namny (apyrue ycTponcTea), u
OHa roOpUT B TeYEHUEe HEeCKONbKUX
MUHYT. Ecnun 3a 310 Bpemsa He npo-
M30WNO NOBTOPHLIX 3BYKOBLIX BO3-

yMeHblaeTcs A0 eAuHUL MUKpoam-
nep, U TUPUCTOP 3aKPbLIBAETCS.
HanpsxeHne ¢ 3apsiKeHHOro KOoH-
fheHcartopa JYepes pe3nctop R7 nocty-
naet Ha 6a3sy TpaHaucTopa VT2 1 oT-
kpbiBaeT ero. Ha pesuctope R9 B
uenu amutTepa VT2 noasnseTcs oOT-
puuartensHoe (OTHocuTenbHo obuje-
ro NpoBofa) HanpsiXeHue, KoTopoe

TpaHaucTop VT3 oTKpbiBaETCS, KOraa
HanpsixeHue Ha konnektope VTS5
npesbiwaer 0,55 B.

B oTkpeITOM cocTosHuu VT3 noga-
eT 3anupatouiiee HanpskeHue Ha 6asy
VT4. MocnegHui 3akpbiBaeTcs, a
BMECTe C HMM 3akpbiBaeTcs u VT5.
Jlamna ocBelleHUA canoHa racHer.
Tpanauctop VT3 3awmuiaet MOLIHbINA

1

sungowowse 2Adyiog
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Bokpyz aemomob6unsi

kniod Ha TpaHauctope VTS oT nepe-
rpysok. Kopotkoe 3ambikaHue B rnam-
ne HL1 yCcTpOUCTBY He CTpalHO.
MakcumanbHO AOMYyCTUMBIA TOK KOn-
nektopa VTS (B UMNyrnbCHOM pexume)
— 3 A. BkadvecTBe HL1 ncnoneayercs
aBTomMobUnbHaa namna 12 Bx5 BT, B
3TOM criydae KOrnekTopHbiid Tok VT5
cocrtasnser 0,4 A. MNpu ucnone3oea-
HWK 6oree MOLWHONW Namnbl, Hanpu-
mep, MoWHoCTbo 21 BT, konnekTop-
Hbt Tok VTS5 yBenununtes go 1,8 A
TpOAOIPKUTENBHOCTL CBEYEHUs Nam-
nbt, obycnoeneHHasa emkocTbio C2,
COCTaBNSAET NPUMEPHO 2,5 MUH, NOSTO-
My TpaHauctop VT5 B atom cnydae
HeobXx0guMO YCTaHOBUTL Ha U30NUPO-
BaHHbIA OT Macckl asTomobuns pagu-
aTtop ¢ nrowagblo oxXnNaxaeHus He
MeHee 60 cMm2.

lNpoeoga, coepuHstowmne MUKpOoH
CO cxemoi, Heobxogumo akpaHupo-
BaTb. OHW JOMKHBI UMETHL MUHUMaNb-
HYl0 AnuHy. B aBTOpCcKOM BapuaHTe ux
AnvHa — 10 cm. Mukpodon BM1
(OM®-500-90) obnagaer 6onbLUM
COMPOTUBIIEHNEM, NOSTOMY BXOAHOE
COMpPOTUBMEHUE YCTPONCTBA AOIMKHO
6bITb He MeHee 1 MOM. Paspgenu-
TenbHbii KOHAeHcaTop C1 nogobpaH
TaK, 4Tobbl OH HageXHO cpe3an 3By-
KoBble YacToTbl HUXe 800 Fy. Mpak-
TUKOW YCTaAHOBMEHO, YTO ecCln em-
kocTb C1 ymeHbwntb Ao 300 nd, oH

e

NpocTtoe

Puc. 2

VD3
KL405A

2208x158m

~2208

7

(B
vi2 L 200mx

f81A :E X168

. SA (puc.1)

ByneT nponyckaTtb NOMOCY Y4acToTON
1000...7000 Ty, 4yTO CoOTBETCTBYET
Boriee BBICOKMM TOHANMLHOCTAM, Ha-
npumep, CBUCTY 1 3BYKy pa3bueaemo-
ro crekna. KoHgeHcaropbl C5, C6, C7
noaaBnaT GpPOCKN HanpsaXeHUs.
TpaH3ncTop 3awnuien ot obpatHoro
TOKa Yepes namny guonom VD 1. Bme-
CTO MUKPOPOHa MOryT NPUMEHATLCS
BUGpOaTUNKM.

MorpebnseMbii yCTPONCTBOM TOK B
pexume nokoa — 16...18 mMA. Tlpu
BO3E€MCTBUM 3ByKa HA MUKPOGIOH no-
Tpebnsemblii TOK onpeaenseTcs To-
kom namnel HL 1.

MepemerHbIli peanctop R1 — Ttuna
CrMo-1. Bece noctosiHHbIE pe3ncTopsl

NPOTUBOYIrOHHOE YCTPOWUCTBO

W3BeCTHO, YTO BOP-YroHWMKK Yalye
BCero cnewnT, NoOdTOMY, NMNaHUpys
npeacTosiLyto “onepauymio”, Gonbluyio
4YacTb BPEMeHWU OH TPpaTUT Ha U3ly4e-
HWe OXpPaHHbIX YCTPOWCTB aBTOMOGK-
nen, Kak UMerLLUXCH B npoaaxe, Tak
W NOCTaBlISeMbiX B KOMMIIEKTE C aBTo.
Hapo otgaTte pomxkHoe (ctaTtucTuka
9TO noaTBePXKAaeT), TakMe “cneynanu-
CThi” BeCbMa npeycneBawT B CBOei
rpsisHon “pabore”.

Kak Tonbko nonagaerca HecTaHaap-
THas CUCTemMa, YrOHINK OKa3blBaeTcs
B LeATHOTe U OBLIMHO OTKa3sbIBaeTcs

OT yroHa. 3ameyveHo, 4To aaxe Npo-
CTble UMWUTATOPLl OXPaHHbIX YCTPONUCTB
(cBetoguopHbie “Muranku”) HacTtopa-
XKWBAKT NPECTYNHWKa WU 3acTaBnsAoT
peTtuposarbes. MNoatomy-To, TBOpYEC-
KA MbICisUiMe aBTOBnaaenbybl, 3Ha-
KOMble C paguoarieKTpOHUKOW, OCHa-
WaKT CBOW aBTO B JONOITHEHNE K YXKe
UMeloLLLEMYCS OXPaHHOMY YCTPORCTBY
(M He3 OHOro) PasnUYHLIMU XUTPO-
YMHBIMU yCTpOncTBaMn, obecneymea-
HOLWUMKW COXPaHHOCTL CpeacTsa nepe-
ABUXEHUS.

Mpegnaraemoe NpoTUBOYrOHHOE

— MIT-0,25. TpaHaucTtop VT1 Heob-
X0OuUM ¢ BonbwnM Ko HULMEHTOM
YyCUNEeHWs no TOKY, Hanpumep,
KT3107E; VT2-VT4 — KT3107 c rio-
BbIM ByKBEHHBIM MHOEKCOM; VTS5 —
KT816. Tupucrtop VS1 — nwoboin us
cepun KY101.

Ha puc.2 nokasaHo Ucnonb3oBaHue
OAHHOW CXeMbl ANs ynpaBneHus ycT-
poicteammn B cetn 220 B. MpuHuun
AencTeua octaetcs Tem xe. OTtpuua-
TenbHoe HanpsXeHWe (OTHOCUTENbHO
obujero npoBofa) OTKpLIBAET TPaH3W-
cTop VT7, KOTOPLIA, B CBOK Ovepesb,
oTkpbiBaeT VTG, BkIovaowmii TMpuc-
Top VS2. OH 3amblkaeT nriedn MocTa
VD3, n namna HL2 sxnodaetcs.

B.KY3bMWH,
r.bobpyiick.

yctponcTso (TYY) akennyatupyetca
Boriee NATW NneT Ha “HapOaHOW UHO-
mapke” cemerictea BA3 n BnonHe on-
paBgano CBoe HasHavYeHue: eguH-
CTBEHHas nonbITka yroHa Gwina co-
pBaHa.

Cxema BknoyaeT B cebs nogrotoeu-
TenbHy (cBetoguog onTtpoHa VU1,
pesnctopbl R1, R2, ceetoguog VD1)
W UCNONHUTErNbHYIO (QPOTOQUHUCTOP
ontpoHa VU1) uenn. ®oToguHUCTOp
ONTPOHa BKNIOYEH B paspbiB NpoBOaa
OT BhIKITlOHaTens (3amka) 3aXuraHus
K- TArOBOMY perie cTapTtepa. B nekoro-
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R2 j
220
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MOTOPHOE OTAENEHUE

pLIX MOfIESISIX aBTOMODUIe 3TOT Npo-
BOA, UMEET OOHOLITEKEPHYIO KOJOAKY,
YTO 3HAYUTENLHO ynpoLlaeT NoaKo-
yenue MNYY. Karog ceetoguoaa ontpo-
Ha Yyepes OrpaHN4MUBaIoLLNIA PE3NCTOP
NOAKIOYEH K “macce” aBTomobuns, a
aHoA CoeAMHEH C NobbIM “+" BLIBOAOM
(He KOMMYTUpYEMBIM 3@MKOM 3axura-
HUS) yepes napansienbHo CoefuHeH-
Hele pesunctop R1, nHgukarop BKIKO-
YEHHOrO COCTOSIHUS U HOPMaribHO pa-
30MKHYThIE KOHTaKThl repkoHa SF1.
MpuMeHeHWe WYHTUPYIOWEro pesunc-
topa R1 BbI3BAHO HEOOXOAUMOCTBLIO
YMEHBLWNTL TOK, NPOXOASLUA Yepes

B3 “30”

< f ; XT1 +12,6B

K ctaprepy

ceetoguog VD1. K “+” nposo-
Oy MOXHO MOAKMIOHUTLCA B
noboM JOCTYMHOM MecTe, HO
3Ta Uenb He JOJPKHa OTKIo-

YarbCs OT aKKymynsitopa npu
BLIKNIOYEHUN 3aMmKa 3axura-
Hus. XKenaTtensHo, 4Tobbl noa-
coeaguHenne Bblno cpenaHo
nocne no6oro npegoxpaHuTe-
NS B UENKW BblKYaTens 3a-
Xuranns (B3, koHTakT “30”), B
Lenu Yyacos, NpUKypuBaTens,
ayaMoyCTpoucTBa U T.4.
Bknovenne 3aWMTHOro gu-
opa VD2 xenarenbHo, Tak Kak
Yyepes Hero NPoxXoAuT TOK BO3-
Hukawwen 34C camonHayK-
LMK TSroBOro pene craprepa
ApU ero BLIKIIOYEHWUN, YTO No-
NOXUTENBHO B/MSAET H& COCTO-
SIHWE KOHTaKTOB W pere.
MoaroToBUTENbHANA LENb NO3BONA-
et BNaaenbuy asTomobunsa nogknio-
YUTb CBETOAMOA ONTPOHA K NUTak-
Wemy HanpsKeHWUIo (aKkkyMynsTopy)
npy Bo3gencTBUN HebonbWoro mar-
HWUTa Ha KOHTaKThl repKoHa, yCTaHoB-
NEHHOro B CKPLITOM “CeKkpeTHOM”
mecrte. FOTOBHOCTL NOATBEPXAAETCS
3aXuraHnem cCBeTrogmopna, pacnonio-
XEHHOro B Mose 3peHUs TONbKO BO-
avrtens. MNpuyeMm, NOArOTOBKE MOXET
OCYLECTBNATLCH Kak 40 MOMEHTa
BKIIFOYEHUS 3aXUraHus, Tak u BO Bpe-
MS BKIloYeHUs. bes Bo3gencTBUS Ha

repkoH MarHUTOM, NOBOPOTOM KO-
4Ya MOXHO BKIIOYUTL 3aXUraHue, HO
BKIIIOYUTL CTaprep He ypaaertcsa. B
3TOM BCe Jeno.

YCcTponcTBO, BBUAY Manoro Konu4e-
ctBa feTanen, cobupaerca HaBeCHLIM
MOHTaXOM HEMOCPEeACTBEHHO Ha Bbl-
BoAax ontoguHucTopa. NepkoH u cee-
TOAWOLO C PE3UCTOPOM BLIHOCATCA B
ykpomHoe mecto. CobpanHoe TYY
N30MpYyeTCs UMK 3anMBaETCs Komna-
yHAOM. MecTo pacnonoxeHns Bbibu-
paeTcs UCXoas U3 KOHKPETHbIX YCno-
BWIA, HO XenaTenbHo, YToOb UMEenock
oxnaxgeHue, T.K NpU nepeoHavyank-
HOM pacnonoXeHnn B6rM3n geurare-
N B YCIOBUSIX NETHEN 3KCnsyaraynn
BO3HWKaNW OTKaskbl U3-3a neperpesa
ONTOAWMHUCTOPA.

Maruut odpopmnsercs (B 3aBUCUMO-
CTW OT cmekanku) B Buge Gpenoka,
TanMcMmaHa-urpyLwKu Unu NpocTo kna-
geTcsa B cnudedHbin kopobok. Mocne
3anycka gsurarens, Bo nibexaHue
NOBTOPHOrO (OWNBOHHOO) BKNKYEHUS
crapTepa, MarHUT MOXHO ybpars, 4To-
6bl He ObIN0 BO3AEACTBUS Ha MEPKOH,
o Yem Bynert cUrHanuaMpoBark nora-
caHune ceeToguoga. B cBssm ¢ Tem, yTo
He BCce aBToMOOUNM 06opyAOBaHbI
Briokmparopamu craprepa, npeanara-
emoe TYY BuInonHseT ewe U QyHK-
uuio BroKMpOBKKW, NpeaoTBpalas
BKIIIOMEHWe cTapTepa npu pabotato-
wem gsurarene.

—

(“PM” 7/06, C.20)

B cTaThe onucaHo yeTpOUCTBO
[Ns KOHTPONs CBEMel 3aXuraHns
BEH3NHOBLIX JBUraTeney BHYT-
pEeHHEero cropaHus. OnekTpuyec-
KYH0. CXEeMY.YCTPOWCTBA MOXHO
yNpoCTUTL, NPUMEHUB onepatin-
oHHbi yeunutess Tuna LM358
WA aHANOTNYHBIA; KOTOPOMY. HE.
Tpebyerca 4ByXAONAPHLIN UCTOY=
HWUK NWMTaHWs, a BXOAHbIe: CUrHa-
N6t MOrYT ObITh 6rIM3KUMU K MO-
CeHumany obiliero nposoaa.

BO3BPALIAACH K HANEYATAHHOMY

“Mogapok” ANsl cBe4ven 3aXuraHus

R5.560

Re . MMTaTb €ro MOXHO OT 9-BOSbTO-

N

Toraa n3 cxembl- UCKINQ4aeT-
cs npeobpa3soBarerns Hanpsxe-
 Hus Ha TpaH3ucTopax VT1, VT2,
. TpaHcdopmarope T1, avogax
vD1..:VD3, koHaeHcaTopax C1,
C2 v pesucrope R1.
flockonbKy yCTpOWCTBO MNO-
TpebnseT HeaHauyuTelbHbIA TOK,

Bown Harapeitku “KpoHa”.
A.KAQETOB,

DN
o

r.lomenb.
J

sungowouwse 2Adsiog



A36yKa cxeMOomexHuUKuU

Mukpocxembl KMOIT —
ngearibHoe CeMencrTBO

(Oxonuanue. Hawano B N11/06)

Mpounseoantenn KMOMN-mukpo-
CXEeM rapaHTUpyoT 3anac NnoMexoyc-
TOR4YMBOCTU 1 B BO BCceM gnanasoHe
NUTaKLWKNX HanpsXeHUn U TemMnepa-
Typ U ans nwboi komGuHaumm cur-
Hanoe Ha Bxogax. OpyrMmn cnoeamu,
W3 [@HHOW XapaKTepuUCTUKK criefyer,

et noruka pabotel anemenTa). Benea-
CTBUE OYeHb BONLLWIONO BXOAHOTO CO-
npoTuenenus (nopsaka 1012 Owm)
“Nnaealownin” noTeHUnan Ha exope
MOXeT ApeidoBaTth Mexay noruyec-
kumun “0” un “1”, cosgasas Henpepc-
Kasyemoe noeBeaeHune BbiXo4a CXeMbl

NIEKABPb

K.BOPUCEBMU\,
r.MuHck.
E-mail: K.Borisevich@tut.by

B He 3apeicTBOBaHLI. Ecnn ux nop-
KNnto4aTh K PMKCUPOBAHHOMY Normyec-
KOMY YPOBHH, TOFAa 3TO A0SHKHa BbITh
WWHa nNUTaHus, 4Tobkl paspewanacs
paboTta octanbHbIXx BXxogoB. Toraa
BKMIOYATCH HWKHUE TPAH3UCTOPLI A 1
B M BbIKNOYATCS COOTBETCTRYIOWME

15B
Puc. 5 o TAPAHTHPOBAHHOE BBIXOTHOE HATIPSKEHHE = ! Puc. 6

< JIOTHYECKOH “17 (Viur) 135 )
’E TIPH BXOJIHOM HATIPSDKEHUU 125 i MIN Vs
z JIOTHYECKOTO “0” (V3,) ’ & 24

;M
: A
> > 20 N
=] S MIN V},
= 4,05 B L .
= =
) 3,05 1 APAHTHPOBAHHOE BEIXOMHOE HATIPSKEHHE 5
: JIOTMYECKOTO “0” (VY;) =
g TIPH BXOIIHOM HATIPSDXEHHH E
: JIOrHYECKOH “1” (V},) 08 MAX Vi
S v, 2,5 g :
=145 15 &
= - 0,4 o
3045 g MAX V&r

1
4,50 10 15 45 5.0 55

HAIPSDKEHUE IMATAHUS, Ve (B)

YTO ANS TOro, YTo6bl BLIXOOQHOW CUr-
Han (B BONbLTax) Haxoguncs B npege-
nax 0,1Vgc OT 3Ha4YeHus cooTeeT-
CTBYIOLLEro NOrM4eckoro ypoBHs (“0”
nnu “17), BXoQHOW CUrHaN He [oMKeH
npesbIWaTk 3HaveHune (0,1Vec+1) B
Bbille YPOBHSA “3€MNU” UNU HUXKe
YPOBHSA nNuTaHua. Mpadunyeckn gaH-
Has cuTyauus nokasaHa Ha puc.5.
[laHHbIe xapaKTepucTUKK HanoMUHa-
IOT 3anac NOMexoyCTOWYUBOCTH
cTaHgapTHeix TTIl-cxeMm, KOTOpbIN
coctaenset 0,4 B (puc. 6).

OCOBEHHOCTU NPUMEHEHUA

O08Ho u3 2nasHbIx mpebosaHutl, Ko-
mopoe criedyem 8binonHAMb npu K-
crninyamayuu KMO[I-mukpocxem, —
He ocmaensme ¢eob00HbLIX 8x0008,
T.. He330EeNCTBOBaHHbIE BXOAb! 10~
60ro sanemeHTa (aaxe He BKNIOYEHHO-
ro B COCTaB CXEMbl) AOMKHbI BbiTh CO-
edWHEeHbl C WWHOW MUTaHWs, 3eMnu

Unn ¢ apyrum BxXogom (KaK no3Bons-

»

W CBSAi3aHHbIE C 3TUM nNpobnemel. Pac-
CMOTPUM, K nNpumepy, 4-BXOA0BbIN
anemeHT 41-HE, ncnonbayeMelit kak

A o

HATTPSDKEHUE MUTAHUA, Vee (B)

BepxHne D n C. OgHOBpEeMeHHo B Ta-
KOM cny4yae MOXeT BbiTb BKIIOYEHO He
bonee AByx BEPXHWUX TPAH3UCTOPOB.

Vee

p} Puc. 7

B, C

iixiwj

=t

g

—
ik
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AKX KX R

2-BXOAOBbIA NOrMYeCKUin BEHTUNb
2W-HE. Ero BHYTpeHHss cTpyKTypa
nokasaHa Ha pme.7. [NycTb Bxodbl A U

GND
Ecnu Bxogbt A 1 B 3anapannennTs co

BxoAoM C, BXOAHas EMKOCTb YyTPOUT-
CH, U Kaxabll pas, koraa Ha Bxop C
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nocrtynaeT ypoBeHb ‘0", BepxHue
TpaHaucTopel B, C 1 D BKruvaTes,
yTpavBasi 3HaueHUe BbIXOQHOrO Toka
ypoBHS “1”. Ecnn Ha Bxoge D Takke
“0”, BCE YeThipe BEpPXHWUX TPaH3UCTO-
pa BKIHOYEeHb. Takum obpasoM, nog-
KIoYeHWe HeUcnonb3yeMbliX BXOAO0B
anemeHta WN-HE k WuHe nurtaHusA
(MNN-HE — k “obwemy” nposoay)
NPVBOAMT K UX NOCTOSIHHOMY BKIltOYE-
HUI0, & NOAKIIYeHe Heucnosib3aye-
MbIX BXOAOB K APYMMM UCMOSb3YyEeMbIM
BXOAaM BbI3LIBAET yBEfMUEHWE Bbl-
XOOHOTO BLITEKAMOLWEro Toka ypOBHS
“1" pns anemenTa WU-HE ( BbIXOAHOTO
BTEKaloLLero Toka ypoeHs “0” ans ane-
menTa WNIN-HE).

Bna nocnefoBaTeribHO BKIMHOYEHHbBIX
TPaH3UCTOPOB YBESMYEeHUE BbIXOAHO-
ro Toka He NpoUCXoauT. YUUThIBas 3TO
0bcToATENBCTBO, MHOTOBXOAOBLI 10~

Puc. 8
Inl &
In2=9 In !
UT
R
1 & 1

rMYecKui arieMeHT MOXeT BbITb UC-
NoNbL30BaH ANS HEROCPEeACTBEHHOM
ynpaBneHus MOLWHOA Harpy3kou, Ha-
npumep, 06MOTKON pesie urnu namnon
HaKanMBaHus .

B 3aBUCUMOCTU OT TUNA S1IOrMYECKO-
ro anemeHTa, obbeguHeHve BX0O40B
yBENUUUBAET Harpy3ouHyw cnocob-
HOCTb A1 BbITEKALWEro UK BTeKa-
IOLLEro TOKOB, HO HE ANS ABYyX OQHO-
BpeMeHHo. YTobbl rapaHTupoBaTh
yBENMYEHWE ABYX BbiXOAHbLIX TOKOB,
Heo6xoAMMO napanfenbHo coeau-
HWUTb HECKONBKO NOrMYeCKUX aneMeH-
ToB (puc.8). B Takom cnyyae yBenu-
YeHWe Harpy3o4Hoi cnocobHocTn go-
CTUraeTcs 3a cyeT napanfenbHoro
BKITIOMEHUS LenoYek TPaH3MCTOPOoR
(puc.7), yBenuuueawlilLux CooTBeT-
CTBYHOLUIA BBIXOQHOW TOK.

Mockonbky KMOT1-cxembl MoryT pa-
6oTaTh B WWMPOKOM AuanasoHe nuTa-
oWux Hanpsxkenui (3...15 B), Heob-
X0AMMa MWW b HEe3HaYMTeNbHas hunb-

Tpauus no nutaHuo. MUHUMansvHoe
3HaYeHWe HanPsHKeHUS UCTOUHUKa Nn-
TaHWA onpefensieTcs MakCUManbHOM
pabouen yactoToi camoro HuICTPOro
anemeHTa B cucrteMme (06bIYHO He-
6onbllas yactb cucTemsbl paboTaeT Ha
MaKcMMaribHOW YacToTe).

dUNbTPLI NUTAHWUS OOJKHBI ObITh
BbiBpaHbl U3 pacyera nogaepXkaHus
NUTAOWErO HanpPsXXeHUs NPUMEPHO
nocepeauHe TpebyeMoro guana3oHa
MeXAay yKasdaHHbIM MWHUManbHbIM
3Ha4YeHWeM U MakCUManbHbIM Hanps-
XEeHUEeM, Npu KOTOPOM MWKDOCXEMbI
euie paborocnocobHbl. OgHako ecrnv
TpebyeTca MUHMMU3IUPOBATL pacceu-
BaeMy MOLWHOCTb, HANPsHKeHUe nu-
TaHus gorkHo 6biTh BEIBpAHO Kak
MOXHO MEHbLLUUM, NpY OOHOBPEMEH-
HOM yZOBMNETBOPEHUU TpeboBaHWUi No
6bicTpOAERCTBUIO.

MuHuMarnbHOe SHepronoT-
pebnexnue cucteMbl nony4a-
ercs, ecnu:

- oHa paboTaeTr Ha MUHU-

UT  manbHo# yacTtore;

- nuTalWee HanpskeHve
TaKKe MUHUMANLHO.

BuHamuyeckas notpebnse-
Mas MoLLHOCTL (Pac) onpege-
nsercs:

Pac=CU?f,

rne C — eMKOCTb Harpy3sku;

U — BernvuMHa HanpshkeHus nura-
HUS;

f — pabouas 4acrora.

Crarnueckas notpebnsemas moul-
HocTb (Py)) paccensaeTtcs B MOMEH-

Vcc Vee

Vi

GND

Vour
Isw

(xND

Puc. 9

Thl nepeknoveHus. B nnbom KMOT1
aneMeHTe (npu Vgg>2V1) BO3HUKaE-
€T MFHOBEHHbI TOK OT WWHbLI NUTa-

HUA Ha “obwmi” npoBog nNpu OPOH-
Te u cnape curHana (puc.9). Py, on-
pegensercs:

1 tp +1
Ry =§'(Vcc ~2Vr ) loc max '%-

DetvictBuTtenbHas BenMuvHa Py 3a-
BUCUT OT Hanpshkemnusi nuTaHus, pabo-
yer 4acToTbl U BpeMeH opoHTa 1 cna-
Aa BXxogHoro curdana. OueHb BaXHbIM
haKkTopoM SIBNSETCA BPEMS HapacTa-
HUSA BXoAHOro curHana. Ecrnv Bpems
HapacTaHus BenuKo, paccenBaemas
MOLLHOCTb BO3pacTaer, T.K. ycTaHaB M-
BaeTCA “TOKOBLIV NYTh” B TE4EHWE BCe-
ro BpeMeHUW, rnoka BXOOHOW cuUrHarsn
npoxoguT obnactb Mexay noporoBbi-
MU HanpsKeHUsIMU BEPXHEro U HWK-
Hero TpPaH3uCTOPOB..

TeopeTnyeckun, ecriv Bpems Hapac-
TaHUSA CYMTaTbh PaBHLIM HYMK, TOKO-
BbIYi NYTb He BO3HUKaeT, u Py=0. Oga-
HaKo, NOCKONbKY BPEMS HapacTaHus
MMeeT KOHEYHY0 BefMU4uHy, Bceraa no-
SBMSAETCA CKBO3HOW TOK, KOTOPLIYA Obi-
CTPO BO3PACTAET C yBENMYEHUEM Ha-
NPSYKEHUS MUTAHUS.

EcTb ewe oaHo o6CTOATENBCTBO,
Kacawlieecs BPeMeHU HapacTaHus
BXOJHOrO CUrHana u norpednsemon
MOLWHOCTU. ECcnu cxema ncnonb3yer-
cs ansa ynpaerieHns 60nbWUM uuc-
FIOM Harpy3oK, BpeMs HapacTaHus
BLIXOAHOIO CUrHana sospacraert. 3To
NPUBOAUT K YBENUUYEHUo Py B Kax-
AOM YCTpOWCTBE, yNpaBiseMoM Ta-
KON CXeMOW (HO He B CaMou ynpase-
nawower cxeme). Ecnn notpebnse-
Masi MOWHOCTb AOCTUFAET KpUTUYEC-
KOro 3HaveHus, Heobxogumo yeenu-

Imax

GND

Vr \
Vr
— l4—tr — —1tr
VT Vr Vr Vr
! T

UNTb KPYTU3HY BBIXOQHOMO CWUrHana
napannenbHbLIM BKNoueHem Gydep-
HbIX IMEMEHTOB UNU pasferneHuem
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A36yKka cxemMomexHuUKu

Harpysok, 4To6bl yMEeHbWUTL O6LLYI0
noTpebnaemyo MOWHOCTL.
Cywecmeyem dea OCHOBHbIX fpa-
eurna 0ns co2nacogaHus afIeMeHmoe8
acex dpyaux ceMelcme ¢ MUKpocxe-
mamu KMOIJ1. Bo-nepebix, KMOM-cxe-
Ma AosmkHa obecnednBartb HeOBXxoAu-
Mble TpeboBaHUs Mo BXOOHLIM TOKaM
W HanpshXXeHNaM 3MeMeHTOB OpYrux
cemeicTB. W, BO-BTOPLIX, aMANUTYAa
BbIXOAHOTO CUrHarna Norudeckux
9NeMEHTOB ApYrux ceMewucTB [OoSX-
Ha& MaKCUMalbHO COOTBETCTBOBATbL

Puc. 10
I ]
Vce Rpu| Veco
—1*t GBI
— 5,0B£10%} TTL CMOS
T— GND GND
I\ |
L

Hanps>KeHUto UCTOMHWUKA NUTaAHUSA
KMOT1-cxemsi.

Mpwu cornacosanuu TTN-u TTNLW-
Mukpocxem ¢ KMOTI1 Bo3HUWKaeT BOnR-
poOC: AOCTATOMHO NU HaNpPsAXeHus
YPOBHS “1” BUNONSAPHBIX CEMencTB
N5 HENOCPEACTBEHHOTO YyNPaBneHus
KMOM-cxemamu? TTI- u TTNLW-cxe-
Mbl BRONHE CNOCOGHLI ynpaBnATh
KMOTM-cxemamu cepuu KP1564 Ha-
npsamMyto, 6e3 AononHUTEeNbHLIX “nog-
TATUBAKWMX" pe3anctopos. OAHako
KMOTl-cxemamu cepun CD4000
(K561, KP1561) oHu ynpaBnsTL He
CMOTYT, NOCKONbKY XapaKTepucTUKK
nocrefHWx He rapaHTUpyloT pa6o-
TOCNOCOBHOCTL B Cliyyae Henocpep-
CTBEHHOro nogknoyeHus 6es “noarta-
ruBatounx” peancropos. TTJILL-cxe-
Mbl cornacoseiBaoTca ¢ KMOT Bo
BCeM guanasoHe pabounx temnepa-
Typ. B crtaHpapTtHeix TTN-cxemax
Brivke K HWKHEW rpaHuue TeMmnepa-
TYPHOro ananasoHa HanpsxeHue “1”
yMeHblaeTcs, U pekomeHayeTcs
BBEAeHWe “noaTArnealouiero” pesu-
ctopa Rpy (punc.10).

Mpu oBbpaTHOM cornacoBaHuu
KMOM-cxemel ¢ TTN rnaBHbIR BON-
pPOC — XBATUT SIM BbIXOAHOrO TOKa
KMOTM-cxemul, 4To6bl 06ecneunTs
BXOJHOE HanpshXeHne YPOBHS Noru-

vyeckoro “0” gna TTN-cxemwl? Ons
noruyeckon “1” Takon npobnemsl He
cyuectsyer. Y TTJIL-cxeMbl BXOA-
HOM TOK AOCTATOYHO Man, y CTaHaap-
THoM TTJl-cxeMbl BXOAHOM TOK B fe-
CATb pa3 npesbitwaeT Tok TTJIW-cxe-
Mbl, CIleA0BaTENbHO, BLIXOAHOE Ha-
npsxeHne KMOTl-cxeMbl B Takom
crlydae npeBbLICUT MakCUManlbHO
AonycTUMoe 3HavyeHue ypoBHS “0”
(0,8 B). OpHako, BHUMATENLHO U3Y-
4as cneyndukaumio Harpyso4Hon
cnocobHoctn KMOTM-cxem, MOXHO
3aMeTUTb, YTO ABYXBXOOOBbLINA
anemeHT N-HE moxer ynpaensaTe
oaHum TTIl-BxoQoM, XOTS M Ha
npepnesne. K npyumepy, BeIxogHoe
HanpsaxeHue “0” gng MuUKpo-
cxem KP1561J1A7 n KP1561J1E5
BO BCEeM TeMmnepaTypHOM Aua-
nasoHe cocrtasnsert 0,4 B npu
Toke 0,36 MA, BXOOHOM Hanps-
XeHUun +4,0 B U HanpsaxeHuu
nutaHna 4,75 B. Obe cxeMb ume-
KT OANHAKOBYIO HAarpy304HyH Cro-
COBHOCTL, HO UX CTPYKTYPLI pa3fny-
Hbl (puc.11). 370 o3HauaerT, 4To Kax-

Puc. 11

A BTVCC
£ % [1= 1=
'_l— X=AB
15— A
=L
B® —t
Y . N
GND

KP1561J1A7 -

AblA U3 ABYX HWKHUX TPAGH3UCTOPOB
anemenTa KP1561J1ES moxeT obec-
NeYnTh TOT XKe TOK, YTO U ABa NOC-
nefoBaresibHO BKSIOYEHHBIX TpaH-
ancropa KP1561J1A7. OBa TpaHau-
cropa KP1561/1E5 Bmecte MoryT
obecneynTtb BABOE 6OMBLWKUIA TOK
npu 3aAaHHOM BbIXOQHOM Hanpsixe-
HUW. Ecnn gonycTuTe yBenuyeHue
BbIXOAHOMO Hanps)XeHus Noruvyec-
koro “0” go 3HauyeHus 0,8 B, ToO
KP156111E5 cmoxeTt obecneunTs B
4 pasa 605bLWI BLIXOOHON TOK, YeM

[EKABPb |

ctanaapTHoiv (0,36 MA), T.e. 1,44 MA,
4yTo 651M3K0 K 1,6 MA — nacnopTHo-
MYy 3Ha4YeHulo BXoAHOro toka “0”
TTN. Ha camom pene, 10k 1,6 MA —
3TO MaKCUMaNbHLIA BXOOAHOW TOK
ana TTN-exona, v 60NLWUHCTBO
TTN-cxem paboTaloT npu Toke He
6onee 1 MA. Tok 0,36 MA — 3T0 MuU-
HUMalbHBLIA BLIXOOAHOW TOK ANS
KMOT1-cxeM. PearbHoe 3HavyeHue Ha-
xoautca B npegenax 0,36...0,54 MA
(4TO COOTBETCTBYET BXOAHOMY TOKY
2-3 TTNW-exogoe). Tok 0,36 MA
yKa3aH Ans BXOOHOro HanpsXeHus
4 B. ina BxoQHOro Hanps»eHunsa 5 B
BbIX0AHOW TOK ByaeT nopsaaka 0,56 MA
BO BCEM AuvanasoHe Temneparyp,
penas ynpaeneHue TTJl-Bxoaom
eue npouwe. Mpu KOMHATHOW TeMmne-
partype 1 BXOAHOM HanpsxxeHun 5 B
BbixoaA KMOTM-cxembl MoxeT obec-
ne4nTb TOK 0,8 MA. CnegoBarensHo,
ABYXBX0A0BLIN anemeHT UNMWN-HE
obecrneuunT BuIXOAHOW TOK 1,6 MA
npu Hanpsaxexuu 0,4 B, ecnu Ha 06a
Bxoaa anemeHta WIN-HE nocryna-
eT HanpsxeHuwe 5 B. OTciona mox-

I\
A K
A —
=3
. 7]
J— X=A1B
1 U ls

KPIS6LIES NP

HO 33K/ II04UTL, YTO OAUH [ABYXBXOL0-
Bbl anemeHT NWIWN-HE, sxopawunii B
coctaB KP1561J1E5, MOXHO Mcnonb-
30BaTh ANA ynpaBrieHUs craHaapT-
HbiM TTJl-Bxogom BMecTo cneuu-
anbHoOro bydepa. OgHako aTo Npu-
BefleT K HEKOTOPOMY CHWXEHWUIO No-
MEeXOoyCTONYUBOCTU B pabouem guna-
nasoHe temneparyp.

Uctounuku nucbopmauuu
1. www.ti.com. SCLAQO7A.pdf.
Texas Instruments Incorporated.
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KOTOPOW 32KpbITO MHMPAKPaCHbLIM
uneTpoM nnowaasio 7.5 mm2). Nat-
YUK COELUHSAETCH TOHKUM OBYXKWUIb-
HblM kabenem ¢ U3MepUTENbHOW Ccxe-
MOM, T.e. C UeHTpanbHbiM GNOKOM, U B
HEeM MOAKIIIOYEH K BXO4y ycunutens
doToToka ICia. YyBCTBUTENBHOCTL
3TOro YyCUNUTENs CTYNEeHYaTo perynu-
pyetca nepeknoyartenem K1 (4 cryne-
HW). KpyTusHa npeobpasoeaHus ycu-
nutensa npu pasoMmkHyTom K1 (B noro-
xeHuu “x1000") Becbma 3HauYUTENBbHASNA

Mpeanaraemoe yCTPOWCTBO Npea-
Ha3HayYeHo ANs HaCTPOWKU OXpaH-
HblX CUCTEM, UCMONB3YIOWKUX UHDPa-
kpacHoe (MK) uznyuyenue, obHapy-
KEHUS CKPbITbIX UCTOYHUKOB UK-K3-
NyYeHUs, a Takke U3MepeHus no-
rnoujeHus WHppakpacHbiX HUMbT-
poB. ECcnu 310 yCTPONCTBO y Bac nog
pYKOW, MOXHO nerko ybeguTtbcs B
paboToCnoCoBHOCTU TENEBU3UOH-
Horo nyneTa AY v oueHUTb ero moll-
HOCTb U3NYyYeHUS.

Cxema npubopa usobpaxeHa Ha
puc.1. OHa copepXuT oTodartuuk
(dboroaunon D1, BMOHTMPOBAHHLIA B
anioMmuHueBylo Tpybky, oTeepcTue B

Puc. 1
__ Ry10k 2x 0 SM D,. Dy: BAT54S Hr(7.9v) |
o “X1"
% . 1L 1 < ARa|=; K
E{RrRyp100k c. Te D3 | o 5
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— 10 B/MKA. Mpu apyrux NONoxXeHUsX
K1 oHa cocTaenset 1 B/MkA, 0,1 B/MKA
1 0,01 B/MKA. C xopolwmnMm npubrivke-
HAEM BbIXOAHOE HanpshXeHWe yCuin-
Tena poToToKa NPSMO NPOROPLUO-
HaslbHO MOLLHOCTWN U3MY4YEHUS, NOCTY-
nawLwero Ha aKTUBHYIKO NOBEPXHOCTb
dotoguoaa (HyBCTBUTENBLHOCTL POTO-
avnopa BFW34 coctaensaeT 70 MKA/KIK
npu A=950 Hm).

B cny4yae ype3amepHoO CUNLHOro U3-
Ny4eHUsa ycunuTens MoXeT BOWTU B
HacbiweHne. Npu 3ToM ero BuixogHoe
HanpskeHne npubnunxaerca K Hanpsi-
XEHWI0 NUTaHNS (MeHblle NPUMEPHO
Ha 0,8 B), Ho, pasymeercs, B aT0 Bpe-
MS U3MEepeHWe CTAHOBUTCHA HEBO3-
MOXHbIM. O6 3TOM CoCTOAHMM cUrHa-
nnaunpyert ceetoanog D5, nogkrioyen-
Hbil K MUKpOCXeMe TalmMmepa TuUna
LMC555, cnyxauwei koMnapaTopoM.
OnopHoe HanpshxeHWe komnapaTtopa
3apaeTcs BHYTPEHHUM aenureriem w
coctasnser 2/3Un,,. Qenutens Bxoa-
Horo curHana R9-R11-R10-D4 — He-
nvHenHbIN (3a cyeT guoga). OH nopo-
6paH Takum 0bpasom, 4TOBLI Ha BbI-
xope 1C3 nosBNsAnCcs HU3KUIA YPOBEHb,
korga BxogHoe HanpsixXenue IC3 npu-
BrmkaeTcs K gencTByIoWEeMy Hanps-
XEHUIO NUTaHnsa (MeHblle NPUMEpPHO
Ha 1 B). Komnapartop obnapaer ruc-
Tepesncom okono 0,6 B. B nsroros-
neHHom npubope Npu NUTaKWEem Ha-
npsXeHWn 9 B noporoBbil ypoBeHL
BKJIIOMEHMSA KOMnapaTopa cocTaBnsan
7,85 B, B 10 Bpems kak gns Up,,=7 B
oH 6biNn paBeH 6 B.

ONs gocTUxReHUs nydwen guHaMu-
YECKON XapaKTepPUCTUKN cMelleHune
Ha HeuHBepTUpylwmnn Bxog IC1a
nogaHo HeTpaguunoHHbIM o6pa3om
(06bIYHO yCcTaHaBNMBAETCS NOMNOBUHA
HanpaXeHWA nUTaHus): ¢ genuTens
HanpsxeHus R8-R7-R6. B cnyuvae
MWHUMarBHOMO NUTAIoLLEro HanpsXe-
HWa (7 B), cosgaBaemoro paspsikeH-
Ho# Barapeen, HanpsxeHue Ha R6
coctaBnser +1,25 B, U nNUHedHbIN
ANanasoH BbIXOQHOMO HanpsXeHus
IC1a (oHO BCerga MONOXKUTENBLHO)
nonyyaetcsa 6onbwe. PasymeeTtcs,
CllyqaeTcs, YTO HacbIWeHWe yeunure-
NS BO3HUKAET He TONbKO U3-3a BHel-
Hero oCBeleHWsl, HO U 3a CYeT Ypes-

MEpHO MolHbix K-MMmnynbcoB. Ha-
npumep, npu npoeepke MAY tenesu-
30poB Habnwpgaertca Benbiwka D5,
eclu faTyuK pacnonoXeH Ha 6nus-
KOM paccTOsHUKN OT NynbTa.

3a yeurmrenem doTotoka cnegyer
kackag Ha IC2. KoHgeHcartop C4 pas-
AenseT Kackagbl N0 NOCTOAHHOMY
TOKY, U NOCTOSHHbIA YPOBEHb HAa Bbi-
xone IC1a He BnunsieT Ha paboty BTO-
poro kackapga, KOTOPbId ycunueaet
UMNYNLCL HanpspkeHus. Koaddunym-
€HT YCUNeHWsi NepeMEHHOro HanpshKe-
Hua IC2 onpepensierca uenoukon C5-
R3 v cocraenser okono 8.

B atom kackage Heobxogum OY ¢
OTHOCUTENBLHO 6ONBLWOW HArpy3o4HON
CNOCOBHOCTLIO, MOCKONbKY BXOAHOM
UMnegaHe criegylowero 3a aTUM Kac-
KagoM M3MEePUTENBHOTO BbINPAMUTE-
NS 04eHb HU3KUA, U B COOTBETCTBUN C
3TUM noTeHunomeTp P, cnyxauwmi
AN TOMHOW peryriMpoBKU Y4yBCTBU-
TENBHOCTU, UMEeT COoMpOoTUBMEHUe
rmwb 500 OM. Moct D2-D3 1 nsme-
purenbHas ronoska M B uenu otpu-
uaTerbHon obpaTHoi ceA3n IC1b 06-
pasylT ynbTpaliMHenHbIi U3mepu-
TeNbHbLIA BLINPAMUTENb. 34€Ch UC-
norb3yeTcs rofioBka C TOKOM NOSHO-
ro oTknoHeHms 185 MKA u conpoTus-
nexHnem 485 Om. Ha HeuHBepTuUpyio-
wun Bxog IC1b nogaertca nonosuHa
NUTaKLWEro HanpsHKEeHUs, NOCKOIbKY
npw NONHOW aMNNUTyAe CUrHana Bbi-
XogHoe HanpsxeHue OY (npu MUHK-
MallbHO AONYCTUMOM HanpPsXEeHUK
BaTapen) UsmeHsaeTCA NpaKTUYeCcKM
ot 0 go +Uy. MocT nocTpoeH Ha auo-
pAax WoTkn ¢ ManbiM OTKPbIBAIOW MM
HanpsbkeHuem. MNageHne HanpsxXeHUs
Ha guoge BAT54S npu toke 100 MKA
cocTaenser Bcero 240 mB.

MoCKOrbKY NpU OTCYTCTBUW HaChl-
LieHUs XapaKTepucTuka nepepgaqun
KaK U3MepUuTenbHLIX yCUnuTenen, Tak
W BLINPSAMUTENS O0CTAaTOMHO NUHER-
Ha, npubop ycnewHo WUcnonbayercs
TaKkKe Ana U3MEPEeHUs NornouweHus
WK-dmnerpos. B criyqae WK-nepepat-
YUKa, M3NyYalLWero nakeTbl UMNyslb-
coB, cTpesika npubopa MoXeT CUMLHO
3awkammeaTh. [Ins ee “coepxuBaHms”
B AMaroHasnb MOCTa MOXHO BKMIOYUTL
koHaeHcaTtop C9 oTHoCUTENBHO 60Mb-

Won eMKoCTU. [encTBUEe 3TOro KoH-
AeHcaTtopa XopoWwo nposBiaeTcs, Ha-
npuMep, Npu npueme “nepegay” nynb-
Ta [1Y tenesunsopa.

Y3enHa IC4, T1, T2 crnyxut ans KoH-
TPOSA NUTaIOWEro HanpspkeHus. Muk-
pocxema TL431C BhicTynaer ageck B
kadecTBe KoMmnaparopa. Beigensiwoule-
ecs Ha Katope HanpskeHWe cocTaB-
nser +2 B, noka Ha ynpaBnsawwmi
BXO4 NoOCTynaeTt HanpsbkeHne >2,5 B.
Dermtene R14-R13 nopgobpaH Takum
0bpazom, 4TobbI 3T yCnoBme BLINos-
Hanock npu + U>7 B. lMoka Ha karo-
A€ HWU3KWA ypOBEHb, “rMnepakoHOM-
Hell” MHgukaTop Ha T1, T2 u D6 Benbl-
XUBaeT ¢ NepuoaoMm npumepHo 1,5 c.
Korga GaTtapes paspsbkaercsi, katoq-
Hoe HanpseHue 1C4 noebiwaeTcsa Ao
+5,5 B, u uHgukaTop nepecraer Mu-
raTb, YTo CBMAETENBLCTBYET 0 Heobxo-
AUMOCTU 3ameHbl 6aTapen.

WUsrotoBneHune npubopa

[laTunk CMOHTUPOBAH BO BTYSIKe,
3anpeccoBaHHOW B anloMUHUEBYIO
Tpybky anamerpom 10 MM WU ASMHON
npumepHo 50 mm. K gaTumnky npunasH
TOHKWA 3KPAHWUPOBaHHLIN Kabenb aru-
HOW okono 25 cm (akpaHupylolas on-
reTka coeMHeHa ¢ KOpMycom AaTtyu-
Ka). BHyTpEHHSS NoBEpXHOCTL TPY6KN
BblKpalleHa B MaTOBLIA YepHbLI LBeT.
Boane ee nuuesoi CTOPOHLI HAXOAUT-
Cs BTOpas BTySiKa C OTBEPCTUEM OUa-
METPOM 7 MM, B KOTOPOM pa3melllaer-
¢S H(pakpacHbIiA PUNLTP (3acBeveH-
HblA U NPOSIBNEHHbIA Kycodek doTo-
NreHKN B 2 crios). Takas KOHCTPYKUUS
obecneunBaer Tpebyemylo YyBCTBU-
TENbHOCTL U HanNpaBNEHHOCTL AaTdiu-
ka 6e3 ucnonb3oBaHUs Kakux-nmbo on-
TUYECKUX 3TIEMEHTOB.

B n3meputenbHoi rofioBke CHUMa-
eTcs npo3payHas obnuuoeka n Boane
HWXHe! 4acTu WKasbl NPOAENLIBAIOT-
€S OTBEPCTUS AN CBETOANOA0B, CTa-
pasick He NoBpeauTL roroeky. Ha 6o-
KOBOW CTOPOHEe kopnyca tenecoobpas-
HO 3aKpenuTb nNpuwenky (knuncy), B
KOTOPOW NpU XpaHEeHWW U NPOBEAEHNUM
BonbWKUHCTBA U3MEPEHUA pasmeLya-
ercsa aatyuk.

(OkoH4anune cnenyer)




Mpy KOHCTPYUPOBaHUM yeunuTenei
MOLLHOCTW 3BYKOBOW 4acTOThi BbIXOA-
Hble TPaH3UCTOPbI XXENATENLHO Noa6u-
path ¢ 6rM3KUMU XxapakTepucTUKamm
(xoTa Bbl ¢ BAU3KUMMN CTATUYECKUMM
koahhuLMeHTaMW Nepeaaqmn Toka hoq,
Npu Toke Konnektopa okorio 100 mA).
Wmetowmecs y bonslumHecTBa paguo-
nobutenei Tectepsl ¢ u3MepuTenem
h215 PUTOAHBI TONLKO ANA U3MEPEHUS
KO3 PULMEHTOB Nepeaadn Toka Maro-
MOLLHbIX TP@H3UCTOPOB U COBEPLUEHHO
HE roAsTCa AN NPOBEPKU MOLLHbLIX
TPaH3MCTOPOB. [N 910N LEenun npegna-
raeTcs npoctoi npubop (puc.1).

W ha1,=l/4. Ansa nposepku koadduuu-
eHTa nepefdaqu Toka npu ewe 6onL-
wem Toke 6asbl HaxumaroTest oba ne-
peknovarens — SA3 n SA4. Konuye-
CTBO (PUKCUPOBAHHLIX TOKOB a3kl
MOXeT BbITh yBENUueHo (Hanpumep, 1,
2,51 10 MA).

B npuHuune, ot nepeknioyarenei
SA3 v SA4 MOXHO 0TKa3aTbCH, Bbi-
NOSTHWB TOKO3aAamL M y3en no cxe-
Me Ha puc.2. B atom crnyyae MOXHO
YCT@HOBUTb 1B KPANHUX PUKCUPO-
BaHHbLIX 3Ha4YeHus toka 6asbl, cka-
xem, 1 u 10 MA. Mpu aToM CHavana
pesuctopom R2 yctanaBnueaioT Tok

Puc. 1
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Ha tpaHancTtope VT1 cobpaH rene-
patop Toka. lpu omxarwix nepeknio-
varenax SA3 n SA4 pesucrtopom R1
3anaeTcs Tok (Tok 6asbl) 1 MA. Tpu
3TOM TOK KOSU1eKTopa B Mumnfmvamne-
pax ByfeTt cooTBeTCTBOBATL CTATUYEC-
KOMY KOO dDULMEHTY nepeaayun Toka
MPOBEPAEMOr0 TPaH3UCTOPa Ha Ha-
yaneHOM yuyacTtke. pu Haxarom ne-
pekndarene SA3 peauctopom R2
BLICTaBNSIOT TOK H6a3bi 2 MA. Tpu atom
h215=1/2. Tpu oTxatom SA3 u Haxa-
ToM SA4 BbICTABRNAOT TOK 6a3bl 4 MA,

Basbl 10 MA npu ABMXKE peauctopa
R3 B BepxHeM kpaliHeM nonoxexHuu,
3atem nepeBoaAT ABUXOK R3 B
KpalHee HUXHee norioxeHue u pe-
3uctopom R1 ycranaBnuBawT ToK
6asbl 1 MA. MonoxeHne ABUXKE pe-
3uctopa R3 rpagyvpyioT B munnvam-
nepax. Pesuctop R4 (puc.1) cnyxur
ANS 3aWWThl U3MEPUTENILHOMo Npu-
Bopa B cny4ae nogknueHns npo-
BuToro Tpanaucropa.

Ans npoBepky COCTaBHLIX TpaH3u-
CcTopoB Heobxoaum Tok Hasbl B AeCHT-

A.NETPOB,

rMorunes.

KW pas MeHbLe, Npu 3TOM CONpoTHE-
nexuve R4 ymenbuaerca 0o 1...2 Om.

[Ba otgensHbIX rHesga X3 u X4 no-
3BONAIOT OAHOBPEMEHHO NOAKIOYATE
ABa TpaH3ncTopa PasHon NPOBOAUMO-
CTU U C NOMOWbLIO NepeknyaTens
SA1 onepartMBHO CpPaBHWUBATL UX Xa-
paKkTepucTUKu.

HanpsxxeHue nutanus npubopa —
45..5B.

KoHcTpykuua u peranu. Mpubop
MOXET ObiTh BLINOMHEH KaK HAaBECHLIM
MOHTAXXOM, TaK U Ha ne4YartHou nnare.
B kavecTBe nepeknoyarenen MoxHo
UCNoJb30BaThL COOTBETCTBYIOINE

Puc. 2

(cyeTBEpEHHBIE, CABOEHHLIE) Nepe-
ktodarenun tuna MN2K nubo us cepuu
NKu61-4. B kavecTBe TpaH3aucTopa
VT1 nopoiper TtpaHsucTop Tuna
KM302A ¢ Ha4anbHbIM TOKOM CTOKa He
MEeHee MaKCuManbHO Heobxoaumoro,
XenartenbHo ¢ 3anacoMm B 2...3 MA.

B kauecTBe rHe3n X3, X4 ucnonsso-
BaHb! rHesaa Tuna OHLL-BI. Onun ypo6-
Hbl TEM, Y4TO B HUX MOXHO CPa3y BCTas-
NATb MOLLHBLIE TPAH3UCTOPLI B KOPMY-
ce TO-220, KT-126. TpaHaucTopsl B
kopnyce TO3 MOXHO NOAKIIYATE C No-
MOLWWLIO BUIKKW C pacnasHHLIMK ABYMS
rHesnamu NoAxoAswero auamerpa (ot
pasvemoB TUna LLP 1 um nogobHbix)
W 3axnMom “kpokogun”. Mpu atom co-
eAUHUTENbHBbIE NMPOBOAA XEeNarterbHO
B3ATb PA3HOIo LBeTa, Hanpumep: H6asa
~— 6enblif, KONNeKTop — KpacHbIA U
AMUTTED — XKENThIA (CUHWA).




M.OABUOOBCKAA,
acCcUCTeHT (pakyneTeTa npuknaa-
HOW MaTtematuku BIY, rMuHck.
E-mail: maryia@yandex.ru

NPUNOXEHUA OPENOFFICE

OpenOffice.org Base

Hauunnasn ¢ Bepcuu OpenOffice.org
2.0, B cocTaB nakeTa BKNIOYEHO Npu-
noxeHwe Ana ynpasneHus 6azamu
paHHelx OpenOffice.org Base. C no-
Mollbio Base MOXHO co3gaBark U Us-
MEHATL Tabnuubl, GOpPMbI, 3anpackl U

Puc. 42

Mactep Gasp NaMHbIX

B, Boatop Saiti SaHHEC

Asrix. B
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SHAKOMMMMCA
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(Oxonuanme. Hauyano B NN8-11/06)

BOM aTane Bbibupaerca: cospaertca nu
HoBas 6a3a Unu NPOU3BOANUTCSA NOAKIIO-
YeHue K cyluectsyolen (puc.43). Ha
3aseplualoLLiem aTane MOXHO 3aperuc-
TPUPOBATL CO3AaHHYIO UMW NOAKIOYEH-
Hyto 6asy gaHHbix B OpenOffice.org.
(pnc.44). laHHas perucTpauvs noaso-
naeT nogknoyaTtecs K 6ase AaHHbIX U3
NioBoro NpUNOXEHUs Nakera, UCNONL3Ys

mﬁwmman-mwsnnmmmgm

cosamee y\uecmmuw&n

Macrep Gazer gansisix

. Boifop Gatei AaHHen
Adritoix. B

L CORDEMMTE W SnN0MHTE

&u | AOMKHbI CO3AATE HOBYIO GAYY HIM HACTDOTS COBAHEHNE K CylIecTBYIouIas Gase t
0boHX.

il nar.rpaﬁxu COBAMHEHAR, cbopu HOTUeTS.

Yro Bl xotnre cAenaTe?
* O Coraats wospia Bady amben
O Qrieims cyuecoyowwst davin
Tpeasitvims oo

Moaynb UcTouHMKKM AaHHbIX (prc.45).
PaccMoTpuM NOBONBHO YACTO BCTpeYa-
IOWUACA cnyYar NoAaKmoyeHun k Hase
OaHHbix U3 Writer:

1) Bbt6paTh UHCTPYMEHT NCTOUHUKN
AaHHbIX;

2) Bbi3BaTb MacTepa [aHHbie 8
mekcm Ans BCTaBKU Tabnuubl B TeKy-
LW QOKYMEHT;

3) BbI3BaTb MacTepa [aHHble @
nons1 ANs BCTaBKW AaHHbIX B nons Tab-
nuub;

4) Bb13BaTe MacTepa LupkynspHoe
nucbLMO ANA NOArOTOBKU MUCEM WMNU

Aospo mmmmaMacrq) 6as gammix OpenOffice.org.

cmyanx, Gyaet co3ash GaNn, COAPMAUT TaKYIO HHPOPMAUO,

<aHasaa ?i aanee >> i ‘ CovoH

oTyeThl. B coctaB Base BxoguT aapo
6a3 paHHeix HSQL, nossonswouwee
XpaHuTb OaHHblie B ¢popMaTe XML.
basa gaHHbIx HSQL aBnsertcsa pens-
unoHHON 6a30i JaHHbIX U HanucaHa
Ha A3blke nNporpaMMmupoBsaHus Java.

B Base Bbt MoxeTe cosnartk 6asy gaH-
HbIX U coxpaHuTk ee B chopmarte .odb unu
NOAKMIOYUTLCA K CYLLECTBYIOWUM, Ha-
npumep, k 6a3am AaHHbIx MySQL,
Micosoft Access, Adabas D, Oracle u gp.
MoakmoveHne MoxeT GbiTh UNK Yepes
vHTepdenc Base, UNu ¢ NOMOLLLIO Apaii-
Bepos ODBC vnu JDBC. Kpome 6a3 aaH-
HbIX, C NOMOLLBIO Base MOXHO NoaKnio-
YUTLCA K aApEeCHLIM KHWUram, KOTopbie
nogaepxusatoT LDAP-npoTokon, unu K
8APEeCHbLIM KHAram NPUNOXEHUA, Hanpu-
Mep noutoBow nporpamMMmel Mozilla
Thunderbird (http://www.mazilla.ru) unu
Microsoft Outlook.

basa paHHbIx B Base co3paertcs ¢
noMolLplo Mactepa (pwuc.42). Ha nep-

Puc. 43

Puc. 44
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3NEKTPOHHbLIX coobie-
HWW ¢ BbIBOPOM agpecos
13 6a3bl AaHHbLIX,
Hanpumep, Ha puc.45
NPOAEMOHCTPUPOBAHO
nogknwyeHue k 6Gase
AaHHbIX “Bibiliography” B
OpenOffice.org Writer v
pobaBneHst B TeKywmin
AOKYMEHT [aHHble B
Buge T1abnuubl ¢ nomo-
Wb Mactepa fJaHHbre @
mekcm (pnc.46).
MacTtep 6a3 pgaHHbIx
3aBepuwaet paboTy no
CO34aHUID HOBOW UMK
NOOKITIOYEHWIO K Cylle-
cteywowen 6ase, u or-
KpbiBaet aty 6asy gns

5 Cozaars dopry © peime yaimsa...

MEEY Puic. 45 penaktuposanus B Base (puc.47). Bol

MOXeTe co3aasars Tabnuubl, 3anpocel,
hopMbl M OTYETHI C NOMOLLLIO MacTe-
pa unu B pexume ausanHa. Hanpumep,
Ha puc.48 npoaeMoHCTpUpoBaHa pa-
6oTta macTtepa cospgaHus Tabnuy. Mac-
mep mabnuy npegnonaraet BuINONHe-
HWe YeTbIpex Wwaros:

- BbIBOp nonen us tabnuu-o06pasyos.;

- BbiBop TMNOB W hopmaTtos ANs Bbi-
AeneHHbIx Nnonen;

- YCTaHOBKa NEPBUYHOTQ Kritoua Ans
Tabnuub;

- co3aanve Tabnuubl.

[lo Hauana BwiGopa nonen us Ta6-
nuy-o6pasuos Bbl MOXeTe BuiBpaTb
kaTeropuio Tabnuu, U3 KOTopbiX 3TU
nons 6yayt Belbupatbes. Base npeg-
naraer 2 xateropuu macrtepa: Jesno-
60ii U lTepcoHanbHbIl. B 3aBUcMMo-
CTU OT KaTeropuu ByayT QOCTYNHLI Te
Unu uxele Tabnuuysli-o6pasusl. B kaTe-
ropuv IMepcoHanbHbIl, HanpuMmep,
MOXHO BbiBpare nons us Tabnuy o6paa-
uos “DVD-konnekuus", “Xyphan_aue-
Tol", “ABTOpbI" W T.N. Ha 3aknounTens-
HoM 3Ttane paboTbl MacTepa Tabnuy
onpepenawTca ganbHewwwe aen-
CTBUA C co3gaHHon Tabnuuen. Tabnu-
La OTKpbIBaeTCA ANA BBOAA AAHHbIX B
pexuMme ausanHa (KOHCTpykTopa) aons
U3MEHEHUn CTpYKTYpbl Tabnuuybl u
TMNa nonen (pmc.49), unu xe coana-
eTcs hopMa Ans BBOJa AaHHLIX B Ta6-
nvuy. Pexum gusaiHa ucnonbayetcs
He TONbKO ANA U3MEHEHUA CTPYKTYpbI
Tabnuust U TMNA noneil, HO U AN co-
3paHua Tabnuupbl.

Co31aB HeckonbKo
Tabnuy v onpepenvs
NEPBUYHLIN KIIOY B KaX-
DOW U3 HUX, Bbl MOXETE
YCTaHOBUTL CBA3WN MEX-
Ay HUMKW. [Ina 3TOro BbI-
nonHute koMaHgy Ces-
3u 13 MeH CepBuc. B
pesynbrare oTkpoeTcs
okHo “lpoekTupoBanne
cBsden” (pmc.50) ¢ ma-
ctepoM pobaBnenus
Tabnwuu. Mo ymonuanuio
yctanasnusaertcsa tun
CBA3N “OQMH-KO-MHO-
mm’,

dopMy, kak U B criyuae
Tabnuu, MOXHO co3gaTs
B PEXWUMe gusanHa unu
e C UCNOoNb30BaHUEM

fyero =




| AeKases RRITE

Puc. 48 Ha o63ope BoamoxHocTen Open-
Office.org Base Mbi 3aKQHYUM PACCMOT-
penve naketa OpenOffice.org Profes-
sional 2.0.2. K MOMeHTY HanucaHus
CTaTb¥ MOSABUNCA HOBbLIA BbINYCK
OpenOffice.org 2.0.3 obeit c6opku 1
2.0.3.2 Professional oT komnaHuu UH-
dpa-Pecypc.

1. Bribpate nons

2 Befipate Tines 1 Bomat
. Boiipate nepssirmy rmom

4 Joraate Tabanuy

bans - o _Puc. 49
’f‘«?'KomaKTmnpoeKwposauwe Tabmgne ,,_Lgf,ﬁ

mactepa (pnc.51). Mactep dopm no-
3BoNnAeT co3natb hopMy U, Npu Heob-
X0ANMOCTH, cybhopmy 3a 8 waros. Pe-
3ynbTaT paboThl MacTepa NPOAEMOHCT-
pupoBaH Ha puc.52. OcobeHHOCTb
topm Basbi AaHHbIX B Base 3aknoda-
eTCs B TOM, YTO OHW OTKPbLIBAKOTCA B

Jerer [VARCHAR]
.Texcr [ VARCHAR °
iTexct [ YARCHAR

Puc. 50

"= ndbfipoextvposanue caasei
iHive MGl

- Werounukmu utgopmaumm

¥ gzrsntg:;rfloeme 1. http://documentation.openoffice.org/faqs/formula/
CountryOrRed index.html

2. http://documentation.openoffice.org/HOW_TO/index.html

v . . 3. Anekcanap Kynpu. OpenOffice.org 2.0: nsitk net oxu-

IMacTep dopm ' - v., | Ranni (http:/fitc.ua/print.phtml21D=22455)

' 3 ‘ L 4. http:/fiwww.uwosh.edu/faculty_staff/alderson/draw/

Draw-as-CAD.html

5. http:/openoffice.blogs.com/openoffice/drawfindex. html

6. hitp://openoffice.blogs.com/openoffice/databases/

index.html

7. hitp://[documentation.openoffice.org/manuals/

oooauthors2findex.html :

8. http://documentation.openoffice.org/fags/drawing

graphicsfindex.html

9. http:/Minux4u.jirr.ru/docs/openoffice-html/ch26.html

10. http://www.openoffice org/product/base.html
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1. Besbop nona

7. YUTenonpRa Cybdopm:

L 3 Aobasure nona cyfid e

4. Tonywte afvearmerice
nem

© S0 Patnacksite 30EMERTHL
YIPEENEHG

B YOTEOBRE MUTOMHURS
BARME

7. Npreemte crnmm

- 8. 3anave

oKkHe pepakTtopa Writer B pexume
“Tonbko Ans yteHua”. Ona paboTel ¢
dhopMamMu aKTUBUPYIOTCA Cneuunans-
Hble NaHenn UHCTpymeHToB. Henocpen-
CTBEHHO BO Writer MOXHO BBOAWUTbL AaH-

Hble 1 paboTaTte C chopmoit B pexume i : L
AN3anHa, T.e. UBMEHATbL ee CTPYKTYpY. ’




CospeMeHHoe obuwecTBo ¢ yao-
BOMbCTBMEM OCBauBaeT MOGUNbHbIE
TexHonoruu. Hanuyue B ceMbe coTo-
BOro TenechoHa CTaHOBUTCA Takon Xe
HOPMOW, KaK W HanWuue Teneeusopa,
xonoguneHWKa UNWU cTUpanbHOW Ma-
LWWHBI.

Kak npaBunbHO ckasark: "CoToBbIN"
vnu “MobuneHeil Tenedon”? OTteeTt
norvdHo nouckark B UHTepHeTe B cne-
UMan3npoBaHHbIX CNoBapax TepMu-
HoB: http://www trubka.ru/cellular/
contents.shtml, http://www.lucent.ru/
dic/, http://imww.mobil.ru/dict.php, http:/
www.mforum.ru/analit/arkhv2.htm.

Puc. 38

CotoBbilt TenethoH — 310 MOBUNL-
HOE KOMMYHUWKaLWOHHOE YCTPOWCTBQ, B
KOTopoM 06beaUHAITCA NpUeMonepe-
[aT4vK U TpaauLUCHHBIN TeNeOHHBINA
kommyTaTop. OblueHne nonb3oBartenei
OCylLLIECTBNAETCA Ha TEepPUTOPUM, CO-
cTositlei 3 “cot” (“macrocell”), okpyxa-
owmnx 6asoBble peTpaHCNALNOHHBIE
cTaHuuW. B HacTosiee Bpems coTo-
Bas CBA3b — camas pacnpocTpaHeH-
Has 13 BCcex BUAOB MOGUNLHOW CBA3W,
noaToMy COTOBbLIW TeneoH 06blyHO
HasbiBalT Taloke U MOGUNbHBIM, XOTS,
CTporo roBops, MOBUNbHLIMK Tenedo-
Hamu, NOMUMO COTOBLIX, ABNAIOTCA
CNyTHUKOBBIE U paguoTenedoHbl, a
TaKke annapartb TPaHKUHIOBOW CBA3W.
TeM He MeHee, XW3Hb BHOCUT CBOU
KOPPEeKTUBLI B NpaBuria NUHIBUCTOB.

UHTEPHETA

(Mpogomkenne. Hayano B NN2, 4-11/06)

Hassanve “MobunbHbii TenedoH” (Ha
cnere “mobunka”, “mo6UNLHKK") cen-
4ac NPOYHO accoLUUPYeTCa C HOCU-
MBIM TenedoHHbIM annapatoM UHau-
BMAyankLHOro NoNb3oBaHWA. A foMali-
HWiIA papuoTenecdoH Tak U HasbiBawT
“papnoteneoHOM”, HUKOTAA He nyTas
ero ¢ “mobUnbHbIM”.

C.PIOMUK,
r.HepHuros.

lpoepecc —~ amo npemeoperue Ymonuil 8 Xu3He.

(Ockap Yainsd)

Kakon MobunbHbiit TenedoH nyywe?
Bonpoc ccopMmynupoBaHd He coBceM
KoppekTHo. O BKycax B efie, uBeTe U
Moge He cnopsT. OaHako NpUcMoTpeTh-
CA K packnajy npojax Ha pbiHKe
(pnc.38) umeet cmeicn. Kak sugHo,
NpeanoyTeHWe OTAAETCA CONWUAHLIM
thvpmam ¢ xopowei penyTaunein. Ha

Ta6n. 13

WntepHeTt-agpeca kny6os Pupma-
nobuteneit MOGUNbLHLIX TenegoHoB naroroBsuTenb
http://www.alcatel-plus.com/ Alcatel
http://lgfiles.net/portal/modules/news/, LG
http://lg-talks.ru/

http://www.mitsubishi-telecom.com/ Mitsubishi
http://media.motofan.ru/, http://motorolka.ru/ Motorola
http://nokiapro.ru/, http://www.nokia6230.o0rg/ Nokia
httpe/ /v Danasonic: v/ Panasonic
http://www.sip.su/ Pantech
http://www.philipok.ru/, http://www.philips.hut.ru/ Philips
http://www.sagem-club.ru/ Sagem
http://www.samsung-club.ru/, http://mysamsung.ru/ Samsung
http://www.siemensgsm.ru/, http://allsiemens.com/ Siemens
T Pl SonyErcsson
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Kaberw ana Siemens (C45 - A50) ¢ nutaHuem oT COM-nopTa

I

e

R310K

VD2, VD3 1N4148 (K[1522)

[IEKABPb

LenpuUATHOrO pPasroBo-
pa. B Tabn.13 npueepe-
Hbl CCbINKW Ha PyccKo-
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A3blyHblE CalTbl (PaH-
knyboB pasHbix upm.
Pa3melleHHas B HUX WH-
dopmauma 4ocTaToyHo
YHUUUMPOBaHHaRA: cKa-
ynBaHWe Menoauiu, noro-
TMNoB, oTnpaska SMS,
Java-urpbt, 0630pbi, onu-

L ] .
caHWe mopenei, ueHsl,

0,1 mx I

Siemens S$25/C35/S35 COM data cable

0,1 MK

MK

0,1 MKI

0,1

iyes

Lok,

RS-232
[2 RxD} ]
4 (DTR)
3 (TxD)

Vce 2,7-5,0 B
1 Ll DJ

11 wmaxs2s

78L05

Vin

GND

Vout
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] +

]
I
100 mk

VD1

minlinln

[}
o
>

A

7o

9

6 (DSR)

7 (RTS) |w
8 (CTS)

VD2 (Zener 2,7-3,0 B)

§ (GND) |n-

1

cTpanuue http://www.trubka.ru/cellular/
search.php MoxHo camocToaTensHo

nopgobpatb cebe TenedoH no
napametrpam (pwuc.39), a Ha
cTpaHuue http://www.trubka.ru/
cellular/compare.php cpaBHuTh
mexay cobo noHpasuBLlInecs
mopaenu.

Ha dopymax http://iwww.mforum.
ru/, http://www.mobile-world.ru/
oTMeyaloT, 4TO npoayKuus
*SonyEricsson” oTnnuaeTtca npo-
AYMaHHOCTbIO B OpraHusauuu
meHo, “Nokia” — yaoGHBIM
nomb3oBaTentCckum uHTepden-
com, “Samsung” — nNpocToTON U
MOHATHOCTLIO, a BOT ¢ pa3paboT-
YMKGMN MEHIO HEKOTOPBIX Mofe-

VD1, VD3 1N5817

neuv

0,1 MKk 10 Mk

" smin ]
SR

Motorola” nonb3osatenu xotenu
6b! MUYHO BCTPETUTLCA ANA Hemnu-

?"Myphonc[xptorer - fononnuTe abHo > MouuTtop

KonTaxTont

Tenedon
|| sMeapra

Puc. 41

0L )Ex)]

-7 OpyM, CCbiMNKK, UHCT-
pyKuun K TenedoHam,
cekpeTHbie Koabkl, FAQ,
KOMMNbIOTEPHbLIE Npo-
rpammebl, anekTpuyec-
Kve cxeMmbl fgaTa-kabenei
(pmc.40, 41, hitp://iwww.siemensgsm.ru/
statyi.htm) n naxe meroanka nonmpos-
KW 3kpaHa nacton TOWU (http://
www.siemensgsm.ru/stat_goi.htm).
Ans cnpasku: “nata-kabenb” (oH xe
“data-kabenb”, “data cable”) — avo
kabenb AnA nogknoYeHUs Mobune-
HOro TenedoHa K KOMNbLIOTEPY Yepea
uHtepdericel COM unu USB. Pasbe-
Mbl NOAKMIOYEHWUA ¥ Pa3HbIX MoAeneit
TenedoHa oTNUYaTCA pasmepamu 1
uokoneBkon. Yaiue Bcero oauH aaTa-
Kabenb MOXeT UCNOMb30BaTbLCA ANA
Uenoro MoAenbLHOra psaaa, Hanpu-
mep, “USB parta-kabenb Siemens
C25-845".

Nopknioyus TenedoH K KOMnbIo-
Tepy npu nomolun aata-kabens,
NoNbL30BaTenb MOXET 3arpyxXaTh
menoauu, nepenaBate SMS-co06-
ueHusa, uHopmauuo, cogepxa-
wywca B tenedoHHOR
KHUXKE, KApTUHKW 1 MHO-
roe Apyroe. fina HaBura-
uvnun paspabortaHa ynoG6-

K COM-nopTy KomnbioTepa

Puc. 42

Temneparypa Satapen;
Hanpaserme Satapen;
Brixoanor Tor:

Hanpsikerme sapaga;
Tox sapRaa:

Hasa nporpamma MyPhone-
Explorer (pnc.42, http://

sov || www.fjsoft.at/files/
o0 mA MyPhoneExplorer_
:;“m: Setup_1.4.5.exe, 2,1 M6,

astop F.J.Wechselberger),
KoTopas noa3Bosser, Kpo-
Me BCero npoyero, CUHx-
POHW3NPOBATb Yackl B Te-
necoHe ¢ aTOMHbIM 3Ta-
NOHOM BpemeHU vyepes
WHTepHerT.




B.MENNbHUK,
r.[lHenpoa3epXuHCk,
YkpauHa.

OTKPbLITKMN
C NOABWKHBLIMUA 3INEMEHTaMM

Jllaxe He BNages ocHoBamu A3blka HTML, a uMes nuwb
oToaneHHoe npefcTaBneHve U yMeHwe paboTtate B pefak-
Tope BNOKHOT, MOXHO C03[aTb NO3gpPaBUTENbHbIE OTKPbIT-
K1 TAKOTO YPOBHS, UTO Bac BynyT cuutaTh crnelioM. Ha caitte
[1] meeTcs n30BpaxkeHne NagawLNX CBEPXY BHU3 C rnoka-
YMBaHUEM U3 CTOPOHbLI B CTOPOHY TpaH3ucTopos KT315. Mpu
npocmoTpe HTML-koga (npv Bbixoge Ha CalT HaxMmuTe npa-
BYIO KHOMKY MbILLIW) NpOrpamMma ynpasneH s 4BUXEeHNEeM 3TO-
10 U306paxXeHNA HaxXOONUTC B CaMOM KoHLe.

CkonupyihTe NONHOCTLIC Nobyo cTpaHuuy 3 iHTepHeTa
€ OTO WITK OTKPbLITKON (MPW XENaHUN X MOXHO 3aMEeHUTb).
B aBTOHOMHOM pexume B Internet Explorer 3aingute B npo-
cmoTp HTML-kopa, coxpaHuTe Bce ¢ pacluupeHuem .txt.
[otom B BnokHOTe BcTaBbTe B KOHUe ykasaHHoro danna
nporpamMy YnpasneHWs OBUXEHUEM W 3aMOoMHUTE C pac-
wupeHveM .html. 310 n Byget ncnonHAemsbln ain.

$1 coanan nsobpaxeHue ronyboit cHexknHkn B Corel DRAW,
8 Corel PHOTO-PAINT BbINONHWN nepecyeTt n3obpaxeHus
[0 pasmepoB 75x75 Todek, coxpaHun nsobpaxeHue ¢ pac-
wupeHvem .jpeg B Adobe Photoshop, BbinoNHUN npo3pay-
HBIM (DOH W COXpaHWn okoH4yaTenbHo B chann kt315.gif
(1,6 K6airT). Mpouenypa BbiNonHeHns hoHa Npo3payHbIM onu-
caHa B [2]. UcxoaHblit pucyHoK TpaHancTopa 6bin 30x49 Touek,
Ho npw pa3mepax cHexuHkn 50x50 nponaaanu menkue ge-
Tanu, a 6e3 HUX CHeXWHKa nonyyanacb HeecTeCTBEHHOWN.
BaxHo, ytobbl chann kt315.gif Haxoguncs B ogHOW nanke ¢
ucrnonHsemeIM dhatnom. Takum xe o6pa3om MOXHO 3acTa-
BWUTb ABUraThes nioboe gpyroe n3obpaxeHue npegmerta.

CHeXWHKM nagatoT (3 WT. Ha cTpaHuue), NOABNANACL CHO-
Ba U CHOBa, HAMHOTO GoNee KPaco4yHO, YeM TPaH3UCTOPb!.
MNpy npoxoxaeHun cuHero useTa doHa Tabnuubl, UBeT cHe-
XUHKM MeHSsieTCs Ha Denbiit, YTo camo no cebe paet npe-
KpacHbIi BU3yanbHblit 3dhdhexT.

JIuCTUHY Nporpammbl Ans BCcTaBky B koHUe HTML-cTpaHu-
Ubl NPVBEOEH B BUOE TOUHOR KOMUKU 13 MHTepHeTa.

</html>

<script language="JavaScriptl.2”>

<!= -~ Begin

var no = 3;

var speed = 60;

var snowflake = "kt315.q1f";

var nsdup = (document.layers) 2 1 : 0;
var iedup = (document.all) 2 1 : 0;

var dx, xp, ¥p;

var am, Stx, sty;

var i, doc_width = 640, doc_height = 480;
if (nsdup) (

doc width = self.innerWidth;

doc_height = self.innerHeight;

} else if (iedup){

doc_width = document.body.clientWidth;
doc_height = document.bedy.clientHeight;
)

dx = new Array();

xp = new Array();

yp = new Array(};

am = new Array({);

stx = new Array();

sty = new Array();

for (1 = 0; 1 < no; ++ 1) {

dxf1] = 0;

xp 1} = Math.random{) * (doc width-100);
ypli} = Math.zandom() *doc height;
amfi] = Math.random () *40;

stx[i] = 0.08 + Math.random()/10;

sty[i} 0.9 + Math.random{};
if (nsdup) (
if (i ==10) {

document.write(”<layer name=\"dotl"+ 1 +"\” left=\"15\" "):
document.write ("top=\"15\" visibility=\"show\"><img src=\"");
document.write (snowflake + "\ border=\"0\"></layer>");
} else {
document.write(”<layer name=\"dotl"+ i +”\” left=\"15\" ");
document.write ("top=\"15\" visibility=\"show\"><img src=\"");
document.write(snowflake + “\* border=\"0\"></layer>");
)
} else if (iedup) {
if (1 ==0) {
document .write(”<div id=\"dot1"+ i +"\" style=\"POSITION: ");
document.write (“absoclute; Z~INDEX: "+ i +%; VISIBILITY: *);
document.write(”visible; TOP: 15px; LEFT: 15px;\"><img src=\"");
document .write (snowflake + "\" border=\"0\"></div>");
} else {
document .write(”<div id=\"dotl"+ i +"\" style=\"POSITION: ");
document.write(”absolute; Z-INDEX: “+ i +”; VISIBILITY: ");
document.write(“visible; TOP: 15px; LEFT: 15px;\"><img src=\"");
document .write (snowflake + “\” border=\"0\"></div>"};
}

}
}
function snowNS () (
for (i = 0; 1 < no; ++ 1) {
ypli] += sty[i];
if (yp[i} > doc_height-10) {
xp[i} = Math.random() * (doc_width-am{i}~10);
yplil = 0;
stx[i] = 0.08 + Math.random()/10;
sty[i] = 0.9 + Math.random();
doc_width = self.innerWidth;
doc_height = self.innerHeight;
}
dx[i] 4= stx[i};
document .layers{”dotl”+i].top = yplil];
document.layers{”dotl”+i].left = xp[i] + am[i]*Math.sin(dx[1}+30);
}
setTimeout (”"snowNS () ”, speed);
}
function snowIE() {
for (1 =0; 1 <no; ++ 1) {
ypli] += sty[i];
if (yp(i] > doc_height-10) [
xp[i] = Math.random()* (doc_width-am[i]-10);
yplil = 0:
stx{i] = 0.08 + Math.random()/10;
styli] = 0.9 + Math.random();
doc_width = document.body.clientWidth;
doc_height = document.body.clientHeight;
}
dx{i] += stx[i];
document.all{”dotl”+i].style.pixelTop = yp[i]:
document.all["dot1”+i].style.pixelleft = xp{i] + am{i]*Math.sin(dx[1]+30};
}
setTimeout ("snowlIE()”, speed);
)
if (nsdup) [

SnowNS (} ;

) else if (iedup) {

snowIE(); UcTouHnku nngopmayun

;/ End — —> 1. www.radiochobbi.ldc.net/index.htmi
</script> 2. Kak pabotatb B...UHTepHeTe. — CD.

MepnaXaya.




ABTOMaTL! ynpaBnNeHUuA

TIEKABPb

A.EBCEEB,
r.Tyna.

CBEeTOBOM uUIINIroMMHaumemnm

(OkoHuaHme. Hayano B N11/06)

Ha puc.4 npuseneHa cxema ycTpoitcTsa ynpasneHus oa-
HO? eN0YHOM MMPNAHAON, KOTOPOEe NO3BOMNAET NNABHO Yrpas-
NATb APKOCTLIO CBEYeHUA namn. Ha vHBepTUpyloWmnii Bxon
komnaparopa DA2 nocTynaiT nunoobpasHbie UMNYnbChbl ©
4acTaToin, paBHOt ABOAHO YacToTe ceTU. Ha HeuHsepTupy-
IoLLMA BXOA KomnapaTtopa NofaloTCs TpeyroNbHbie UMnynb-
Cb! MHCDPAHU3KOW 4acTOTkl, KOTOpble (DOPMUpPYET reHepaTtop
Ha noruyeckux anemertax DD1.1...0D1.3. 3nemeHTtbl D1.1,
DD1.2 u pesuctopel R10, R11 o6pasywT Tpurrep LMuTTa,
BXOASALWNA B COCTAB reHepartopa.

[onycTtim, Ha Bbixoge Noruyeckoro anementa DD1.3 — Ha-
MpshXeHWe BbICOKOTO YPOBHS, 8 KoHgeHcaTtop C4 paspsixeH. B

Xs1

YMEHbLLUEHUW HANPSHKEHUA A0 HYUXKHETO NOpOora NepekicHeHns
Tpurrep LLUIMUTTa BHOBL NEpEKOYAETCA B NpOTUBONOMNOXHOE
COCTOSHNE, U NPOUECC (POpMMpPOBAHUSA UMMYNbCA NOBTOPSET-
cA. B pesynbrate chopma HanpsxeHus Ha KoHgeHcatope C4
Bnu3aka k TpeyronbHO. BoaaencTare 3TOM HANPSHKEHNUS Ha He-
WHBEPTUPYIOLLWI BXOA KOMMapatopa npusoaunT K hopMupoBa-
HUIO Ha ero BbIXO4e UMMNYNbCOB TOKA U3MEHSIOLLEIICA CKBaX-
HOCTU. 3TW UMMynbChbl, MPOTeKas Yepes ynpasnsioLnit snexT-
poa cummncTopa VS1, OTKpLIBAKOT €10 B COOTBETCTBYIOLME MO-
MeHTbl. B pesynbrare sipkocTe namn rpnsiHabl, NOAKNIOUEH-
HOI K rHe3gam “Harpyaka”, u3MeHSeTCs OT MUHUMAanbHOR A0
MaKcumanbsHoi U HaoGoporT.
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CrabunutpoH VD3 He-
06xoAuM, 4TObb! “npu-

Pne. 7 HOro curHana, HO BeCbMa
npuyyanuBsIM obpasom. B

NoAHATL” NNoobpasHoe

HANPAXXEHUE 0 YPOBHS,
COOTBETCTBYIOLLIETO HAX-

HEeMy NOpOry Nepexove- 531(6)

Hua Tpurrepa WmutTa. B

kauecTee DA2 MOXHO 1C-
MONbaoBaTh W KOMMapa- {®  _ R26
Tophl Tuna K521CA3. |*© @+ |} pD!
Tparauctopul VT1, VT2
MOryT ObiTb nobbiMK
CTPYKTYpbl n-p-n. Ha-

CTpoOiika yCTpOMCTBa COo- SA13)0 o4 2
CTOUT B PEryNpOBaHUK m@ 2
NOACTPOEHHbIMA pEe3nC- <0
Topamu R10 n R11 cko- DD2 -3
pOCTER 3aXuUraHus wu ra- m é o
LWEHNS Namn TMpnsHasl. >
Cnegytouiee yCTpoi- % ©
cteo (pwnc.5) ynpasnset
UCTO4HMKaMK CBeTa B m@ 2 |8
TaKT C My3biKartbHbIM CUr- z O
Harom. OCHOBOW AaHHO- (e o
fo yCTPOWCTBA SBIIAETCS o(E 3
mukpocxema K176 ME12. @ 3
Mpu pabore reHepaTopa,
06ECnedeHHON NOAKNIo- —cg-
yeHueM uenoukn C1-R3 I
Kk BbIBOAaM 12 1 13 Muk- ﬂ . O I~
POCXEMbI, Ha BbIXOAAaX 4 . =a

T1...T4 umetoTcs NpsMo- Y VD1
YTOMBHLIE MMMYILCHI CO CKBAXHAC-

Thi0 4, GABMHYTLIE MEXAY COBON Ha —ﬂ:@:—
yetBepTL Nepuoga. Yacrora cnefo-
BaHUA 3TUX MMNYnbLCOB B 256 pa3
MEHbLIE YACTOThI BHYTPEHHErC re-
HEPATOPa MUKPOCXEMbI. HanomHio,
yto mukpocxema K176UE12 6bina
paspafoTaHa AN NPUMEHEHWA B
ANEKTPOHHBIX Yacax, a Beixops |4

T1...T4 npegHasHaveHbl ANs KOM- FU1 ‘@

o pesynsTaTe BKTIoYakLWwmnecs

rMpnsiHabl CO3AAI0T A0BOIb-
HO HeobbluHblE CBETOBLIE
3chheKTbl, “NPUBA3aHHbLIE” K
TakTam BXOAHOIMO CurHana.
N3meHss ero amnnuTyay
NEepPEMEHHBIM PE3NUCTOPOM
R1, MOXHO N3MEHATL CBETO-
BOW PUCYHOK, CO3AaBaeMbIn
rMpnsHAaMu.

B npoTuBOnonoxHom
nonoxennn SA1 yactoTa
resepatopa DD1 moaynu-
pyeTcs 4acTOTOW rexHepa-
TOpa Ha Noruyecknux ane-
meHTax DD2.5, DD26. B
3TOM Chnydae rupnsHgb
BKJO4EI0TCA B TAKT C 4ac-
TOTOW NOCneaHero.

UCTOUHWUK NUTEHUA CUH-
Te3aTopa BbiMONHEH Mo
GecTpaHchopmMaTOpHOW
cxeme. Beinpamutens —
O4HONONYNEPUOAHLIR, C
napameTpu4eckum ctabu-
nu3aTopom Ha ctabunut-
poHe VD2. Ceetoguopn
HL1 criyxuT nHankaTtopom
BKIIOYMEHUA YCTPONCTBE B
ceTb.

Mukpocxema DD1 aHanoros B Apy-
X CEpUsX HE UMEET, HO €€ BO3MOX-
HOCTU CTOAT TOM0, YTOOL! NOUCKATb ATy
MUKpocxeMy. Mukpacxema K561/1H2
3amennma Ha K561J1H1. B kawecTBe
TpanaucTopoe VT1...VT4, nomumo
YKa3aHHbIX Ha CXeMe, MOXHO UCMOMNb-
30BaTb KT203, KT208, KT502, KT3107
¢ nwobbiMn BykBamu. KoHAeHCATOPb!

ol C1...C6 MoryT 6biTb TUNOB KM-5,

MyTauun paspsanoB MHAvKaTopa
4acos Mpy AMHaMUYECKON MHAMKauuK. B ,anHoM yCTPOWUCTBE
curHarnel € aTUX BbIXxOOOB yepe3 GydepHbie norudeckue ane-
MeHTel DD2.1...DD2.4, audbdbepeHumpytouive uenodkn R6-C3,
R7-C4, R8-C5, R9-C8, TpaH3ucTopHbIe krtoumn VT1...VT4 u Tu-
puctopel VS1...VS4 ynpasnsioT BKAGHEHVEM MMPRsHA.

Mpv ykasaHHbIX Ha cxeme HomuHanax C1 v R3 wactota BCTpo-
enHoro reHepatopa DD1 coctasnset npumepHo 50 kl'u. Cneno-
BaTe/lbHO, YacToTa CUrHaNoB Ha Beixodax T1... T4 npuMepHo pas-

Ha 200 Ty, B nokasaHHOM Ha CxeMe NONOXKEHWUN KOHTaKTOB ne-
pexniodatens SA1 Ha obMotKy | TpaHcdopmatopa T1 nopaet-
CA BXO[IHON CUrHaN HU3KOW (3BYKOBOW) 4aCTOTbl, KOTOPbLIN Yepes
o6moTKy Il MofyrmpyeT curHan reHepartopa Mukpocxemsl DDA,
Brarogaps MOAYNAUMKN YacTOTbE FEHEpaTopa, a TaloKe Hanuuuio
AvdxhepeHUMpYIoLLUX Lenen Ha BXoAax TPaH3UCTOPHbIX Krio-
yer BKNIYEHNE MpnsiHA CUHXPOHU3NMPOBAHG C 4aCcTOTON BXOA-

KM-6, K10-23; C7 — K50-24, K50-35;

C8 — K73-17. MNepemeHHble pesuctopbl R1, R26 — Tunos
C-04, Cr3-38 u gp. TpaHctopmaTop T1 HamoTaH Ha BpoHe-
BOM MarHuTonpoBsoge Tuna CB-18a. O6moTku | v [l BeinonHe-
Hbl npoBogom MNI3TB-2 0,06 mm n coaepxat no 800 BATKOB.
bonbwas 4acCTb 3M1EMEHTOB CMHTE3aTopa CMOHTUPOBaHa Ha
re4YaTHon nnare U3 OQHOCTOPOHHETO hONbLIMPOBaHHOIO CTEK-
NOTEKCTONUTA TONWMHOW okono 1,5 MM. Pacnonoxenue ane-
MEHTOB MOKa3aHOo Ha pMc.6, a yepTex nnaTel — Ha pyc.7.

Mpy NpaBUNBLHOM MOHTaXe LIBETOMY3bIKalbHbI CUHTE3aTop
He TpebyeT HaCcTPONKkKu U HaurHaeT paboratk cpasy.

Nurepartypa

1. KO.AaBuaeHko. Ceepxbapkue cBeToguodsl. — Paguomup,
2004, N6, C.41.

2. B. YygHoB. CBepxbapkue cBeToanoasl 6enoro ceede-
Hua. — Paawuo, 2004, N9, C.47.




BO3BPALLAACH K HANEYATAHHOMY

(“PM”12/05, C.20)

Enka-cyBeHup

Cxemy ynpaBneHus cBeToANOAHLIMK
rmupnsaHgamun (puc.1 B CTaTbe) MOXHO
YNpPOCTUTb, OTKa3aBWWCb OT MUKPO-
cxembl EEPROM-namat v ocrasue
TONbKO OAWH 8-pa3psgHblit perucrtp
KP15331UP23 B pexume rnocnefosa-
TenbHON nepepnaqn uHdbopMauuu.

B cxeme Ha puc.1 Ha Bxog 3 nepso-
ro Tpurrepa mukpocxemb! DD2 ¢ BbIBO-

Puc. 1

Aa 4 DD1 npu BKNOYEHWUN NATAHUSA No-
cTynaeT curHan noruyeckoro “0”, noka
koHAeHcaTop C1 He 3apaguTcs yepes
pe3uctop R1. [Mocne aToro Bbixog 8-ro
Tpurrepa (sbisof 19) DD2 coeauHser-
cs co BxofoM 1-ro (Bbisoa 3) 6e3 uH-
BEPTUPOBAHUA (TOYHEe, Nocne ABORHO-
ro UHBEPTUPOBAHWA) CUrHana vepes
norvyeckue anemeHTol DD1. C kaxabim

' il

B.MEJNIbHUK,

r.AHenpoasepxvHck, YkpauHa.

TakTOBbIM UMMYNLCOM OT reHepartopa
Ha Mukpocxeme DA1 noruveckuiz “0" ¢
BbIXOAa OAHOro TpuUrrepa nepepaeTcs
Ha BbiIX0f cnegytouero, obpasys konb-
UEBYIO, UMKMMYECKWU MOBTOPSIOLLYHOCA
fnocnenoBaTenbHOCTb.

CseTtoguoabl BepxHero psaa (Ha cxe-
Me) onucbIBaioT BeryLylo BOCbMepKy 3a
CYET Ucnonb3osaHna anemeHTa UM Ha
avopax VD1 n VD2, Ceeroauo-
Obl HYXKHEro psiaa “‘noamurusatot”

MPY HaNWYKUKU curHana B UenoyKe
CBETOAWOA OB NEepBOro psaa.

C nomowb Takoro ycTpou-
CTBa MOXHO W3roTOBWUTb HOBO-
rOAHWIA CyBEeHUP-KaPTUHKY. Pac-
ronoxeHue CBETOAMOAOB Ha
Hei NokasaHo Ha puUc.2.

B apyroit cxeme (puc.3) sbixoq
8-ro Tpurrepa DD2 coegunHeH co
BXOAOM 1-ro C MHBEPTMPOBAHUEM
yepes NorMYecKnid aNeMeHT Ha
Mukpocxeme DD1. C kaxabiM Tak-
TOBbLIM UMIYNbCOM OT reHeparo-
pa Ha DA1 cemb rpynn ceetoauno-
A0B CHavana Bce fnocnefoBaTens-

HO BKIIOYAIOTCS, a NoTOM nocne-
A0BaTENbHO BbIKNOYATCA. [laHHyo Ccxe-
My, MOMUMO eKWU, MOXHO UCMONb30BaTb,
yT10bbI CAENaThb MO3ApaBUTENbHbIR CyBe-
HUp “BaneHTuHky”. B aToM cnydae cee-
TOAWOAbBI PEKOMEHAYETCS PacrionoXnTb
Tak, KaK nokasaHo Ha puc.4. Torna cse-
ToAuoAb! ByAyT BKNHOYATLCA U BbIKIIO-
4aTbCA, HauMHaa CHU3Y “cepaedka’.
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Ons ykpalleHus B Npa3gHUKW pek-
NaMHbIX BbIBECOK O0bIYHO UCNONbL3Y-
loTcA 2-7-KaHanNbHble CUCTEMbI Yn-
paBneHWsa AnA 3aXwWraHua namn Ha-
kanueaHuA. ABTOp npeanaraet 41-ka-
HaNbHYIO CUCTEMY YnpaBneHus, uc-
nonb3yeMylo ANs nNNaBHOrO 3axwura-
HWUS namnoyeKk 3Beagbl. Mo mnag-
WUA CblH NPeanoXun uaeko, kak us-
roToBUTb HOBOroAHW 3Be3ay. Mo
Mepe CMn U BO3MOXHOCTEW yyacTBo-
Ban B €€ U3roToeNeHuun. Ceepnun ot-
BEPCTUA NOA Nammnoyku, Hakneusan
UBETHYIO Bymary u koHTponupoBan
pancHewwee narotosneHne. KoHcT-
PYKUMA N pacnonoXeHuwe namnoyek
npusefieHbl Ha pmc.1. flamnoyku pac-
NONOXeHb! B OTBEPCTUAX ANaMeTpoM
3 MM, nNpocBepneHHbiX B NATUYTrONb-
HoW (“3Be30006pa3HON”) NNacTUHe 13
[BM. 3seana BbipesaHa U3 LBETHOW
Bymarv v HakneeHa Ha [Br1.

C.ABPAMOB,

r. OpeHbypr.
E-mail: asm_oren@mail.ru

anemeHTtax D1.1...D1.3, pesuctope
R1 v koHpeHcatope C1. C Hero um-
NyNbCbl NOCTYNAT Ha 16-pUyHbLIN
cyetunk D3. Ha Beixogax Q0...Q3 ¢
KaxablM UMNyNsCOM NPOUCXOAUT yBe-
nWyeHvue ABOWYHOTQ Koga, KOTopbin
rnocTtynaeTr Ha afpecHbie BxoObl Oe-

117,5

CxeMa yCcTpoWCTBa U3obpaxeHa Ha
puc.2. 3apaowuin reHepatop 4acro-
Ton 10...20 'y cobpaH Ha Nornyeckux

wucppatopos D5...D7. Ecnu Ha pas-
pewaniunx Bxoaax Aeludpartopos
(EO n E1) — ypoBeHb “0", Ha UX BbIXO-

Jax nossnaetrcs Hynesow “Gerywnn”
ypoBeHb. flaHHbIM ypOBHEM 0 o4epe-
OV ycTaHaBnuBawTcs B “1” peructpbi,
cobpaHHble Ha 3aNeMeHTax MUKPOCXeM
D8...D28. CooTBETCTBEHHO, yepes
TpaHaucTopHble kMyn VT1..VT41
BKNoyatoTca namnoyku HL1...HL8O.
Mop6opom koHgeHcatopa C1 MOXHO
NU3MEHATb CKOpPOCTb NepexknioveHns
NaMmnoyex.

Mpu BKNIOYEHWW YyCTpOWCTBA ak-
TUBHOW ABNAeTcA MukpocxeMa D5,
YctaHoBKa noruyeckoro “0” Ha BbIBO-
Ae 17 D5 npnBOoANT K CMEHE YpOBHSA
Ha Bbixogde D10.1, B peayneTate yero
rnepeknyaeTca cyeTynk-gewndpa-
Top Ha MukpocxeMax D4 u D2 u ak-
TuBU3NpyeTcsa Mukpocxema D6, a npu
nosasneHuun “0” Ha BbiBoae 17 D6 —
aktusuanpyetcs D7. Paspewaownn
cvrHan nocTtynaet no oyepeaun Ha fe-
wudcpatopbl D5...D7 ¢ Mukpocxem
D2.1...D2.3, KoTopbkie BKNIOYEHbI M0
CxeMe 4BOWYHO-TPOUYHOro gend-
patopa. MukpocxeMa D4 BknwueHa
KaK CYeT4yuK, COCTOAHWE KOTOpOro
YBENUUMBAETCA NpU KaXAOM Hapac-
TatoweMm yposHe Ha Bxoge 3 D4.1 n
cuntaet go 3-x. MNpu noctynneHuu
4-ro uMnyneca Ha Bbixoge 11 D2.4
nossnsaetca “0”, KoTopbi
yCTaHaBnMBaeT CYETYUK B
HyneBoe CoOCTosHME. 3TUM
Xe ypoBHeM cbpacbliBaeTcs
v cyetynk D3 yepes uHsep-
Top D1.4. O6wuin c6poc
NpOMCXOAWT NpU NepBOHa-
4anbHOM BKIIOYEHUU YCT-
poncTBa 3a cyeT 3apspa
KoHAeHcaTtopa C2 yepes
pesuctop R2.

BRoKk nnuTaHua ycTpon-
cTBa cobpaH Ha TpaHc-
dopmMmaTope T1 ¢ ABYMA
BTOpWUYHBIMK 06MOTKaMu.
O6MmoTKa Il cnyxnT gna nu-
TaHUA Namn HakanueaHwusa
HecTabunuanpoBaHHBIM
HanpsaxeHueM. Makcu-
ManbHbIA TOK NMpU BCEX
BKNIOYEHHbBIX NaMnoykax
cocraenser 1...1,5 A. 06-
MoTka Il npeaHaszHaveHa Ana nuTa-
HUA MukpocxeM. Mukpocxema D29
cTabunuaupyeT HanpsaxXeHue Ha

Puc. 1



ypoBHe 5 B. Tok noTpe6nenus, B 3a-
BWCHUMOCTHW OT NPUMEHEHHBIX MUKpO-
cxem, MoxeT 6bITb B npepenax
0,3...0,6 A.

Bmecto mukpocxem cepun 555
MOXHO ucnonb3oBaTtb n ceputo 155,
Mpun aTom Bbixog Y15 MUKpoCXxembl

Puc. 3

D7 6yner pa6orarb ¢ He-
KOTOpOW neperpy3kou.
Ans yMeHblwenus nepe-
rpy3ku Heobxoaumo ycra-
HOBWUTb B AaHHYIO Lienb
WHBEPTOp W TpaH3WCTOp-
HbIR KN4, NoAOGHLIN

Puc. 2
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R45, R46, VT42. RC-uenoyku R47-C6
1 R48-C5 ycranoBneHbl Ans nogasne-
HUA BbICOKOYACTOTHBIX BbIBPOCOB B
MOMEHTbI NEPEKIMIOYEHUSt CHETUUKOB W
CNY4alHOro BKMIOYEHUSi PEFUCTPOB.
Bce Mukpocxemsl, kpome 6noka nu-

TaHusi, pacnonoxXeHbl Ha NATUYFONb-
HOW NevaTHow nnarte U3 CTeknoTexcTo-
nuTa co cropoHon 117,5 mm (puc.3).
Mnata pacnonoxeka 3a nepepHent
naHenblo U coefMHEHa C NaMnoYkamm
nposofamMu. BepxHss U HWKHAS NaM-

MOYKK 3Be3abl NOAKNIYEHbLI K NepBo-
MY 1 nocnegHeMy Knwyy, octanbHbie
NaMnoY4kn coefHeHbl B napannenb,
no ABe LWTYKW NO FOPU30OHTanu, v noa-
coefinHeHbl K COOTBETCTBYHLUUM KNKO-
Yawm.




TpurrepHbin

npmeMHMK Bbil30oBa

Yectpoincteo paspabarbiBanock ans
avcnerdepckoro nynsra MNMA4C-4. flo-
ruka paboTbl JaHHOro Nynkra Takosa,
YTO NPW NOCTYMNEHUW YACTOTHOMW Mo-
CLINKW BLI30BA NPUEMHUK cpabaTtbiBa-
eT W nofaer oauH pa3 3BYKOBOW CUf-
Han nNpoaomMKUTENbLHOCTLIO 3 — 4 C.
poMKoOCTb 3ByKa HefjoCTaTovHa, 0co-
6enHo ans GonblIOro NoOMeleHns.
[ononHuTenbHbil BHIHOCHOW 3BOHOK,
ANS KOTOPOro B MyNLTe eCTb BCTPOEH-
HOe pene C Napoil KOHTaKTOB Ha 3a-
MbikaHWe, He BCeraa peluaet npobne-
My CBOEBpEMEHHOFO pearMpoBaHust Ha
nocrynnexue Buidosa. Ecnu oneparo-
pY NPULLNOCL OTNYYWUTLCS, U B 3TO Bpe-
Msi Mpuwen BLI30B, TO OH MOXET Oc-
TaTbCs HE3aMEUYEHHbLIM.

[aHHoe yCTpOWCTBO NoAaKniovaeTcs
K KOHTaKTaM BCTPOEHHOro pene Anst
DOMNONHUTENBLHOTO 3BOHKA U BLINONHS-

€T cnegyowne yHKUnn:

- NpY NOCTYNNEHUN BLI30BA TpUrrep-
HbIA NpueMHnk Bnokupyetcs U BKMIo-
yaeT 3ByKOBOW CUrHan AononHuTenb-
HOFO 3NEKTPOHHOTO 3BOHKA;

- YCTPOWCTBO BbiAA@eT RynbCUpYIo-
e NochLINKN BbI3OBA, KONUYECTBO
KOTOpLIX MOXHO YCTaHOBWUTbL MpW Ha-
cTponke — 2, 4 nnwm 8 pas;

- nocne BbAAYN yCTaHOBNEHHOrO
KonuyecTBa NOCLINOK BLI30BaA yCTPOU-
CTBO aBTOMAaTWYECKU MepexoaunT B
nepBOHaYanbHbIN PEXUM OXUAAHWS
cnepylowen nocbINkN BLI30BA,

~ BCTPOEHHYI0 ONTUHECKYIO CUFHaNu-
3auuio MNOCTYNUBLLEFO BLI30BA, OAHO-
BpEMEHHO urparlulyto ponb “naMstu”
MocTynuBLLIEro BHI30BA, €CNU onepa-
TOp He oTBeTun (T.e. He Bbina Haxarta
kHonka “C6époc”);

- cbpoc oneparopoM B nio6oe Bpe-

Y11 ]

A.KAPACEB.

r.OxaHck.

M5 BbI3bIBHOO CUrHana [ononHuTen.-
HOFO SMNEKTPOHHOFO 3BOHKA, nocne
Y€rO0 yCTPOWCTBO rOTOBO K MPUEMY cne-
AyOUe MOCLINKK BLI30BA, NpU 3TOM
obHynsieTcs onTuyeckas “naMmsTb”.
MpuHynnuansHas cxema ycrtpo-
cTBa npuBeaeHa Ha puc.1. MNpueMHUK
pabotaer cneaytowinM obpasom. Mpu
nocrynnexnn BuizoBa Ha nynet MNMAC-
4 cpabatbiBaeT BCTPOEHHOE pene, W
3ambikatotcs KouTakTbl “K”. IMpu aTOM
Ha Bxof TpaH3ucTtopa T1 4yepes pesu-
ctop R1 nocrynaet +U nutanus. Tpan-
3UCTOP OTKPLIBAETCH, U HA CYETHLIN
Bxoa 3 Tpurrepa DD1.1 nonaetcs no-
noxutenbHbin notesunan. Tpurrep
nepexnioyaercs, U HU3KWi noTeHumnan
C BbIBOAA 2 paspeltaet paboTy Takro-
BOro reHeparopa, cobpaHHoro Ha ane-
MenTax DD2.1 — DD2.3 MukpocxeMsb:
DD2. C Buixofa TaKTOBOFO reHeparo-

Puc. 1
14
KoHTaKTbi D';J
NOAKMIOYEHUA
BbIHOCHOTO c40,1 1N4004
3BOHKA c3
6noka 1000Mx
anac4 OneKkTpoHHbIN
S T1 3BYKO- goegnepe-
uanyvarenb nHoe
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pa (BbiBoga 10 anementa DD2.3)
BbICOKOYACTOTHbIE WUMMYNbCI MO-
CTYNalT Ha CHETHbIA BX0A (BbiIBOA
1 cyetunka DD3.1). Cuerumnk cny-
KUT AN NOHWXEHUS TAKTOBOW yac-
10TH U (POPMUPOBAHWUS MOCBINOK
Bbl30Ba, KOTOPbIE CHUMAIOTCS C Bbl-
Boga 6 DD3.1 1 nocTynatoT Ha BbI-
Bog 12 DD2.4. CurHan co BTOpOro
sbiBoga DD1.1 nopaertcs takke u
Ha BbiBoA 13 anemeHTa DD2 .4, pas-
pellas NpoXoxpaeHWe UMNynbcos
BKMIOYEHWS 3NEKTPOHHOr0 3BOHKA.
Kpome ToOro, ¢ BbiBOAa 6 cyetyuka
DD3.1 uMnynbCh! BKMOYEHUS 3BOH-
Ka NoCTynaloT Ha CYeTHbIN BXOA
(sbiBog 9) anemenTa DD3.2, KoTo-
pbii CIYXXUT CYETYUKOM BbloaBae-
MbIX UMnynbcoB. [ocne Bbigauu
yCTaHOBMNEHHOro anemeHTom DD3.2
KONMMYecTBa NOCLINOK Bbi3oBa (U3-
HayanbHO yCTaHoBneHo 8), curHan
BLICOKOrO YpoBHs yepes avog D1
o6HynseT Tpurrep DD 1.1 1 cyeTun-
ku DD3.1, DD3.2. Cxema Bo3Bpa-
1{aeTca B UCXOOHOE COCTOSHME.

Ha DD1.2 cobpaHx anemeHT “na-
MATU’, KOTOPbIA NOKa3biBAET BKMNIO-
yeunem ceetoamnona HL1 npwem no-
CbiNKW BbI30Ba C NMHUK. [laHHbIY 3ne-
MeHT cxembl paboTtaet Tak. MNpw BkNto-
YEHUM TAKTOBOTO FreHepaTtopa v noaa-
Yye UMNYNbLCOB HA CYETHbIA BXO[
DD3.1, c ero mnaguwero paspsaa (Bbi-
BoAa 3) MMNyNbChl NOCTYNaloT Ha
cyeTHbiA BXOoA (BbiBOZ 11) Tpurrepa
DD1.2. Tpurrep nepeknioyaeTcs, 1
BbICOKWIA YPOBEHb HanpsXXeHus Ha
gbiBoge 13 oBGecneunBaeT 3aropanue
cBeTogmoda. B aTom nonoxeHuu cxe-
Ma ocTaeTcs [0 NPUHYAUTENbHOro
cbpoca kHonkon “Cbpoc”. Mocne Bbi-
[ayn YCTaHOBNEHHOro KonuyecTea
8bI30BOB UMNYTNbC cBpoca co cueTyn-
ka DD3.2 uepes avoa D1 He obHyns-
er tpurrep DD1.2, noatomy nocne
npekpalleHns BblAaun CUrHanos u
BO3BpALLEHVS NPUEMHMKA B UCXOJHOE
COCTOSIHME CBETOAMOA NpoposmKkaeT
ropeTb.

Tpaxauctop T1 ¢ BXOAHbIMK ane-
mentamu C1-R1-R2, noMumo dyHk-
UMW 3NEKTPOHHOIO KNoYa, CNYXUT
anemeHToM ¢unbTpa. Mpu yBenuye-
HUA AfVHBlI MPOBOAOB, NOAKMYalo-

WMX KoHTakThl “K”, yBenuyuealotcs v
HaBOAKW Ha CXeMY, U, Kak cneacTeve,
BO3pacTaeT BEPOSTHOCTb NORBNEHNS
noxHblix cpabaTbiBaHUW Tpurrepa
DD1.1. MNpwv BBEAEHWUM AaHHOW Uenu
NoXHbIX cpabaTbiBaHwii He Habnoga-
nochb.

KHonka “C6poc” umeeT ase napbl
KOHTaKTOB Ha 3aMbikaHune, 6e3 dukca-
umn. Ecnu tpebyetca npumMeHuThb
KHOMKY C OAHOWM NapoW KOHTaKToB, TO
MOXHO BKINOYWTb ANOAHYIO “pasBsasky”
mexay nuHuamun cbpoca DD1.1;
DD3.1; DD3.2 v DD1.2. Ha coeguHeH-
Hble aHoAbl AMOA0B cneayeT NoaasaTth
“NnNoc” UCToYHMKa NUTaHUS, a KaTtoabl
MOAKNIOYUTL K COOTBETCTBYIOWWM NU-
Husm Res.

Ovop D2 cnyxuT ans 3awutbl cxe-
Mbl OT “nepenontocoBkK”. Ecnu Takas
3awura He Tpebyetcs, TO ero 3ameHsi-
10T NEpPEMbIYKOW.

KoHngencatopel C3 v C4 — anemeH-
Tbl ounbTpa No nuTanvio. Ecnu ypo-
BEHb NOMEX 3HaUUTENbHbIN, TO BNokn-
pOBOYHbIE KOHAEHCATOPblI EMKOCTBIO
0,1 Mk® Heobxogumo NOAKMIOYTL K

BbIBOAAM MUTAHWUS KXA0W MUKPO-
CXeMbl,

YTo KacaeTcs 3NEKTPOHHOrO 3BY-
Kousnyyarens, TO MOXHO npume-
HUTbL NMoboit, oBecneynsaownn
Heobxoammyto rpomkocTb, OT Bbl-
6opa 3ByKouanyyawowero yCcTpoun-
CTBa 3aBUCUT, KaKoW BbiXO4HOW
xackag cnegyeT NpUMeHWUTb B AaH-
HOM YCTpOWCTBE.

Uto sro sHauut? Ecnu tpebyeT-
cs “pasBs3arth’ 3ByKOU3Nyyarens no
AUTaHWIO, MOXHO B KONNEKTOPHYIO
uenb TpaHauctopor T2, T3 Bkno-
4uTb 06MOTKY pene, a ero KoHTak-
TamMy¥ KOMMYTWpOBaTb Uenb nuta-
HUs uanyuarens. Ecnu pene mano-
MoLyHoe, 70 T3 MoXHOo BoobLye uc-
KNIOYMTb, COEAUHUB 3MUTTEp T2 C
“maccon” (o6wmm nposogom). O6-
MOTKY HeobxoauMo 3alyHTUPO-
BaTb AWOAOM, aHof KOTOpOro noa-
KNIo4YaeTcs K KONnekropy.

Ecnv w3nyuyatenb cobpaH Ha
umdposbix MMC cepum K561, To
anemeHTbl R8, R9, T2, T3 mMoxHO
VCKIIOYWUTL, @ CUFHanNoMm ¢ BbiBoaa
11 DD2.4 ynpaBnaTte Henocpea-

CTBEHHO UMW reHepaTtopamu, Unu cxe-
Mamu paspellesus, 1 T.4.

HomwuHan nnaekoro npenoxpaHunTte-
na Tawkke Bynet 3aBuceTb OT npume-
HSeMOro 3ByKOBCIo U3nyyarens v, kak
cneacrteve, ot obuiero notpebnsemo-
ro Toka.

KoHCTPYKTMBHO npvemHWK cobpaH Ha
neyarHor nnare pasmepamu 45x60 mm
(puc.2). Mnara paspabarbiBanack noa
KOHKpeTHble pasmepbl W Kpenex, no-
3TOMY ee pasmepbl MOXHO elle yMeHb-
WuTk. PacnonoxeHve anemMeHTOB npu-
BefieHo Ha puc.3. Ceetoavoa HL1 Ha
nnare He yCTaHOBMEH W BbiHECEH Ha
NVUeBYIo naxenb Kopnyca yCcTponcTea,
BbINONHEHHOrO B BUAE HACTOJIbHOrO
nynera. [laHHblA nyNLT COEAUHAETCS C
avcneTtyepckum 6nokom MMAC-4
TPeXKUNbHbIM Kabenem AnNUHON YyTb
6onblre 1 m.

Tononorvus NPOBOAHWKOB NeYaTHow
nnara Gbina nogrotToBneHa ¢ NOMoO-
wWbto nporpammbl “Sprint-Layout 4.0
Rus” (cpann trigger_rx.lay moxHo cka-
4yaTb C caiTa XypHana).
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B pexume “ALN” MoxHo BbibpaTb
OOHY W3 YeTbipex KoHdUrypaumit Bxo-
[OB, YCTAaHOBWB COOTBETCTBYlOWME
ypoBHuW B baitTe “HacTtpoitka”. Y Bcex
onepaLoHHbIX yeUnuTenemn B cocta-
BE MUKpOCXeMbl KO3hULMNEHT yeune-
HWS paBeH eAukuLEe, NOITOMY BHe-
wHue OOC He HyXHbl. B pexume
“ALIN" ana MUKpocxeMbl 6e3pa3nnyHo,
BKMIOYEH N BbIkNOYeH Bbixoa LIANa
(7- BuT BaiTa HacTpoVikK).

B pexnme “LUAN" konduUrypauyus
aHanoroBbIX BXOAOB W HOMEp kaHana
MoryT BbiTb NOGLIMK. Mpn anddepeH-
LUnanbHOM BKNIOYEHWUW BXOAOB UHBEP-
TUpYIOLUWE BXoAbl yeunurenemn (Hanpu-
Mep, B pexume “11” Bxoabl AINT n
AIN3) MOXHO coefiMHUTL C BXOAOM
AGND. B a10M pexume Ha BbiXxoae
AUMN nosiBnsieTcs kof, COOTBETCTBYIO-
WKW pa3HOCTW HanpsHKeHUt Ha BXO-
hax. B andbdeperynansHom pexvme
HanpskeHne Ha NpSMOM BXofe BXOA-
HOFO yCunuTens [onxkHo 6Tk Gonb-
e HanpsXXeHns Ha UHBEPCHOM.

PacyeT BbIXoAHOFO HanpsxeHus
LIAM BbINONHAETCs no opMyne:

Uref _Uagnd #

256 .
BbixogHoro kopa ALIM:
#o Uref _Uagnd .U,

256 n
rae # — undpoBoit kopa;

Uref ¥ Uagng — HanpskeHus Ha
Bxoaax REF v AGND;

Uin 1 Uyt — BXoaHOe Hanpsxe-
Hue ALM v BbixogHOe HanpsaXxelue
LAMN oTHocuTenbHo BbiBofa AGND
(MNW pa3HOCTb BXOAHLIX HAMPSKEHWIA
ALN B avcbdbeperumnansHom pexume).

B pexume “ALM" MOXHO BKMNIOYUTL
aBToMatuyeckuit nepebop Bcex kaHa-
NoB “no konbly” (aBTOMHKPEMEHT).
Mpu aTOM MUKpocxema “CaMoCTos-
TenbHO” nepeknioyaeT RaHansl U Bbi-
[aeT UHhopMaLWIo O HanNPSKEHUU Ha
HWX B WKHY 12C (HanpuMep, nepsbiit
Bait nocne Banta appeca — Hanps-
Xenune B kawane 0, cnegyowwin 6ant

Uout =

8-pa3zpsaaoHbLIN
= LLAI / AL

{Oxonuanue. Havano B N11/06)

— HanpshkeHue B kawkane 1 v 1.4.).
MpuyeM MUKpOCXEMa YYWUTLIBAET, YTO
B koHdurypaumax “01" v “10” — 3 ka-
Hana, a B koHdurypayum “11” — tonb-
kO ABa. DTOT peXuM nugeaneH npu pa-
BoTe ¢ MHOroKaHanbHbLIM CUFrHanoM (B
YaCTHOCTH, KoHdwurypauyms “11” wmc-
nonbayerca aAna paborbl B crepeope-
KUME, HO HYXHO YYUTBLIBATL, YTO Mpwn
3TOM YMeHbliaeTca B 2 pa3a JyacTtota
BVCKpeTU3aunn, Kotopas U Tak CNuL-
KOM Mana).

Ecnn HyxHo, 4TOBbI MUKpOCXeEMa
MOCTOSAIHHO NepefaBana nHgopMauvo
O HanpsikeHUW TONLKO Ha OfHOM W3
KaHanoBs, OTKNIOYNTE aBTOUHKPEMEHNT.
Mpwn BKNIOYEHUU aBTOMHKPEMEHTa
MOXHO BbiBupatb nioboit kanan (T.e.
6allT HacTpoWkW BHIFMAAUT Kak
“Oxxx01xx”, rae x — No6oii ypoBeHs),
HO nyJuie BbIGupatk kawan “00”.

AL MukpocxeMbl NOCTPOEH Ha oc-
HOBe perucrtpa nocnefoBaTenbHbIX
NpuBnuxeHunit, KOTOPLI TakTUpyeTCs
curdanom Ha Bxoae SCL. MoaToMy B
[aHHOM pexume MUKpocxema cner-
ka “Topmoant”. Cpa3y nocne 6anta
afpeca, no cnagy 9-ro MMNynbca Ha
Bxoge SCL, npoucxoauT 3axBaT aHa-
NOFOBOFO HAMPSXEHUA CO BXOAA MUK-
pOCXEMbI B CrleunanbHylo syeiky
BPEMEHHOTO XpaHeHus!, U B TeYEHUE

Puc. 6
500
D/A output
impedance ()
400 \
300
\\
200
100 \\
——
0
00 a2 04 08 08 CA
hex input coda

a. Output impedance near negative power rail;
Tamp = +27 °C.

LEKAGPh ERETE |

A.KONNOAYHOB,
r.lpoaHo.
E-mail: k12@biz.by

cnepywoLMX 9 UMNYNLCOB Hanpsxe-
Hue “oyndposBbiBaeTcs”. B ato Bpe-
MSl MMKpOCXeMa nepefaer B UHTep-
deiic “ycrapeBwyo” vHdopMauvio.
Mo cnaay 9-ro uMmnynbca npeobpa-
3oBaHue (“ouncpoBka”) 3aBepuiaeT-
cs, MUKpocxeMa “3axBaTbiBaeTr” cne-
aywwyio “nopumio” (Bbi6opky aHano-
FOBOFO HANpsKeHWs), HO B TeyeHue
nocneaywiwmx 9-Tv UMNynNLCOB ne-
pepaet UM poBOR KOA NpeabIAyLL e
BbiBopky, “oundpoBbiBas” cneayio-
wyt. ¥ tak npogonxaerca Ao Ko-
Mauabl “Cton”. .

Ecnu nogo6Hoe cMellienne BO Bpe-
MEHW HE HYXHO, TO MUKPOCXEMY HyX-
HO TaKTUpPOBaTb OT BHEIUHEero reHe-
paTopa vactoton 1,00£0,25 MINy, no-
haB ero konebanuna Ha Bxog OSC U
coenvuue Bxoa EXT co Bxogom Uce
MUKpOCXeMbI. YYUTBIBaS, 4TO 4yacTo-
Ta resepatopa B 10 pa3 6onbLie Yac-
TOThbl curHana Ha sxoge SCL, npeob-
pa3oBaHWe 3aBepliaeTcs 3a OAUH
UvKkn curdana Ka Bxoae SCL, v cpasy
nocne 3axsara aHanoroBoro Hanps-
XeHus (cnapa 9-ro uMnynbea) nepe-
Raetca undpoBO KoJ ITOro Hanps-
XKeHuA.

Bkniouerue BHeWHero reHepatopa
UMeeT CMbICN UCNONb30BaTh TONLKO B
TOM cny4yae, eCnu HYXHO npovvTaTth
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b. Output impedance near positive power rail;
Tamb = +27 °C.




uHOpMaLMIo O BXOAHOM Hanpsike-
HUK TONbKO 0auvH pa3. Ecnu xe Hyx-
Ho Bbixoa ALUM “yntateh napoBo3vkoM”
MHOTO pa3 (Hanpumep, 4Tobbl nepe-
pgatb 10 ¢ “3ByKa” Npu 4acroTe AUCK-
petu3aumu 11 kl'u, Boixog ALIMN KyxKo
“npountars” 110 TbicsY pa3), Takoe
cMellleHe — “kannst B Mope” 1 abco-
TOTHO HE 3aMETHO Kak B OfiHOKaHanb-
HOM peXvMe, TaK U B aBTOUHKPEMEHT-
HOM. A BO3MOXXHOE cMeLLerve BanToB
(caBWr KaHanoB) B aBTOUHKPEMEHTHOM
pexvMe Nerko KoMNeHcupoBaTh npo-
rpaMMHbIMWU CPEACTBaMKn ynpaBnsio-
wero npoLieccopa.

BuixoaHoe CONpOTUBREKWE BbIXOAA
OUT MrKpOCXxembl He NpeBbILIaeT fe-
CATKOB OM, NMO3TOMY B BONbLINHCTBE
cnyyaeB cTaBuTb BydepHbie ycunu-
Tenu Ha BbiXoAe He HyxHo. OpHako
Ha Kpasx avana3oHla (puc.6) Bbixog-
HOE CONPOTUBIEHUE BO3pacTaeT B fie-
CATKW pa3 (37O CNegyeT y4uTbiBaTh).
BxoaoHoe conpoTuBneHue aHanoro-
BbIX BX0A0B — Bonee 10 MOM, Bxoa-
Ho TOK He npeBblwaeT 200...500 HA.

Mpy yMEHbLIEKWU HanpsKeHWs nu-
TaHus Hke 2 B MuKpocxeMa nepexo-
vt B pexum “Pover-off’, 1.e. nonpoc-
Ty OTKIIOYAETCS, W BO Beex Butax Bai-
Ta HaCTPOWMKW 3anncaHbl HyNW (BbIXOQ
OUT otknioyven). Ecnv nocne artoro
NOBLICUTL HanpshKeHWe nuTaKusi, To
nepBbI NpouyuTanHbii U3 AUMN Ganr
6ynet 80h. 310 ke nponCcxXoauT v npu
BKMIoYeHUUW NuTanus. Paborta LANM
unn AU MuUKpocxeMbl B pexume
“Pover-off’ HeBO3MOXHa.

Mukpocxema PCF8591 Buinyckaetcst
B CTaHaapTHOM kopnyce tuna DIP-16
(PCF8591P, paccTosiHe Mexay BbiBO-
JamMn — 2,54 MM, psifaMin BbIBOJOB —
7,5 MM) 1 B LUIMPOKOM KOpnyce Ans
NOBEPXHOCTHOFO MOHTaXa Tuna SO-16
(PCF8591T, pacctosiHue Mexay BbIBO-
famn— 1,27 Mm, psinamMu BbIBOJOB —
10 mMm). LlokoneBka, xapakTepucTuku
¥ BHYTpeHHee cTpoeHve y obowx Ba-
pWaHToB COBNafaloT.

Nutepatypa

1. A.KongyHoB. MukpocxeMbl
aHeproHesasBucuMbix M3Y ¢ nocnepo-
BaTenbHbIM aoctynoMm. WHtepdeic
12C. — Panvomup, 2006, N1, C.47.

Paguoe
TeneBuzaun

C.KYUAPOB.

YCUWIINTEIAN

MNMPOBOOVMMOCTU

{(OxoHuanue. Hauano B NN10-11/06)

NoBTOpUTENnu HanpsikeHua. JTO
CPaBHUTENBLHO PeKo UCMONb3yeMble
cxeMmbl peanuaytorcs tonbko ¢ 4T. Oc-
HOBHasi cxeMma (puc.17a) nonHocTbIo
Puc. 17

a) 6)
Ui Uy Lo
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COOTBETCTBYET 3MUTTEPHOMY MOBTOPW-
TENo U MMeeT KoIDULEHT Nepeaadu
HanpspkeHust K 1 BbIXogHoe conpoTvB-
neuve Ry :
_GmRE . 1

“1+G,Re’ ' ° "G, (9
Creuudmueckas cxema ans AT npw-

BefieHa Ha puc.176, rae
K = 2G,Re

_OmE =1
=726,k " Fo=G, (10)

MNosiBnexue koadduumenta “2” B
dopmyne (10) obycnosneno coeauHe-
HveM konnektopa v amutrepa AT, ko-
TOpOe yABauvBaeT BLIXOAHOW TOK, T.e.
nony4aeTcs B ABa pa3a bonbuiee 3K1a-
yeHue Gp,.

MapannensHoe coeanHeHune YI.
Bonblioe BbIXOAHOE CONPOTUBNEHWE
R, Y no3sonsieT coeauHsTh ¢ obulein
Harpy3kor R BbIXOAbl HECKONbKUX U3
Hux (pnc.18). Korga conpotuBnexve
R HaMHoro MeHblue R, yeunurenen,
MOXHO [OMYCTUTbL, YTO WUX BbIXOQHOW

Lot

Puc. 18

ToK lok=GmkUik MPOXOAWT TONBLKO Ye-
pe3 RL. Obwmit Tok |y, npoxoasiuin
yepes R, paseH
Io=lo1% lo2+.. . *lop.

9710 o3Havaert, 4To Ha R nogaeTtcs

HanpsikeHue
Uo=Gm1R Ujs+...+GmpRL Ui,

nNponopuvoHanbHoe CyMMme BXOOHbIX
HanpspkeHUA. [Npu 3TOM Kaxkaoe 13 THX
Hanpshkexun “yyacreyet” B U, €O CBO-
1M BeCoBbIM koadbdurumeHToM GmrkRL,
KOTOpbIV 3apaercs nocpeacTBOM Gmk.
HcHo, yTo cxema Ha puc.18 npeacras-
nsieT cobon cymMmatop HanpsKeHuin
Uik. Korpa Bce YT oanHakoBsbl v Ha vx
BXOZbl NOAAETCS OQHO U TO Xe Hanpsi-
xenve Uj, nonyyeM 1ok o =nGpU;, npo-
XOASILMIA Yepe3 Harpyaky. Jta cxema
ucnonb3yeTcs AN NONyYerWs BbiXOA-
HOro ToKa, Bonbluero MakcumanbHoro
3Ha4eHust 4ns ucnonb3yemsix Y.

FeHepaTopLI TOKA ABNSIOTCS OQHUM
U3 xapaktepHblx npunoxenunin Yl c
BONbLIMM BLIXOAHLIM COMPOTUBNEHN-
eM. Takve YI1 ncrnonb3ylotcs Ans nu-
TaHUsi HOYKTUBHbIX Harpy3ok (Hanpu-
Mep, FONoBOK BUAEOMarknutTodoroB
npy 3anucu) N Harpy3ok ¢ orpasude-
HWeM BbIXOAHOFO TOKa (CBETOANOROB).
'maBHoe npeumyluectso Yl coctout
B BO3MOXHOCTW MpOrpamMMupoBaHust
Toka pe3uctopoM Rget. Ha puc.19
[aHa cxema nepegaryvka ans ontu-
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yeckoro kabens, ucnonbaytowero AT
ANs NMMTaHW| M3nyyalowero cBeToau-
ofa ¢ TOKOM

fp=— i ot

RE +—G;
roe G, — kpytusHa AT.

Mo 3apanHomy U; Belumcnsiercs Re
ANg NoNy4YyeHus Xenaemoro 3Haye-
Hus |y, KOTOpOE He MOXET NpeBbl-
watb 15 mA (orpannueHune OPABE0).
YBenuuyeHnue Toka obecneuynsaercs
napannenbHbiM coeguHennem AT B
cooreercTBun ¢ puc.18. B kayectee
npvmepa Ha puc.19 nyHkTUpom 060-
3HaveH sropon AT, npu KoTOpoM Iy
MoxeT gocturatb 30 MA. TpaHaucTo-
pbl T1 1 T2 BmecTe ¢ coeguHeHHbI-
MU C HUMWU pe3ucTopamu obpasyioT
reseparop NOCTOSHHOro Toka lg (pe-
komenayercs [p=35 mA), KoTOpbIKA
duvkcupyet nonoxenune paboyelt Toy-
ku cesetoguopa. flwoa D npepoxpa-
HSeT CBeToanoa OT MOBpPEXAeHUN
npv nogaye NOCTOSAHHOrO Hanpsxe-
HWS 06parTHoOR NONSPHOCTW.

AKTUBHbIe hUNbTPLL. Knaccuyec-
Kas peanvsayvs aToit 6onbLion rpyn-
Mbi SMNEKTPOHHbIX CXEM OCYWEeCTBNS-
€TCSA C MOMOLLbIO ONepaLOHHbIX YCU-
nutenen (OY), obecneuvBarowux pa-
Bouyto yacToTy npumepHo o 10 My,
(ecnu OY umetot pabouyto nonocy ya-
CTOT HEe MeHEee HEeCKOMNbKUX COTEH Me-
rarepu). BXogHbIM ¥ BbIXOAQHBLIM CuUF-
Hanamv 3tux punLTPOB SBNSETCS Ha-
npsbxkeHue. CywecTByeT 0auH “3K30-
TUYECKUIR" KNacc aKkTUBHbIX (DUNbLT-
poB, ANA peanusauuy KOTOpbIX WUC-
nNonb3yloTcs “koHBEWepbl Toka” ¢ TO-
KOBbIMW BXOAHbLIMW U BbIXOAHbIMU CUF-
Hanamu.

[pyras BO3MOXHOCTb COCTOUT B UC-
nonb3oBaHuu B cxeme Ha puc.10 Yl ¢
yCcunAuTenem Toka, umelowem s 06em
cnyyvae Gp=Ky/Z;. Mpwu atom koacpdu-
uMeHT ycunernus K

_KiRL

K_—Z,- (1)
3aBUCUT OT YacToTbl 06paTHo Nponop-
LMOHaNbHO 4acTOTHOM 3aBUCUMOCTU
Zi. 370 CO3[aeT BO3MOXHOCTbL peanv-
3ayMun akTuBHbIX OUNETPOB MO Cxeme
Ha pwrc.20a (AN NpOCTOTbI OCTanbHbIE
3NEeMEHTbI, KaK Ha puc.14, He nokasa-

Lt
R
it MAX 436
Cy ! 5 1Uo
toafs I i
B) r)

Hbl). OHK MoryT paboTarb Ha yacTtoTe
A0 HECKONLKWX COTEeH Merarepl, YTo
aensertcs 6onbwnm npeumyuwie-
ctBoM. Korga Z; aKkBMBaneHTHo Ue-
noyke, nokasaHHow Ha puc.206, no-
ny4yaercs ¢uNbTp BbICOKMX 4acToT
(®BY) ¢ rpaHuyHoi yacToTow fg, KO-
achduumneHTom ycunenus B nonoce
nponyckanua Kgy v KpyTU3HOK cna-
Aa amnnNUTyaHo-4acTOTHOW Xap akTe-
puctuku (A4X) 3a npegenamu nono-

cbl Nponyckarusa 6 ab/okT.
1 g KR
27[tht v e Zf ’

fsq =

Monocosoi huneTp CoO cpeaHeit ya-
croroit f,, koadhdbuumMeHToM yeunerus
Ko 1 nonocont nponyckaHus Af

1 k. - KiRQ

° onfuc, Qo
fof,, nQ
Af~Q(1+ 0 J

o6pasyercs B cnyyae, ecnu Z; — noc-
nepoBartenbHbIN KonebarenbHblii KOH-
TYp (pUc.20B) C XapaKTepUCTUYECKUM
COMpOTUBNEHUEM

n nobporHocTtbio Q. B cdopmynax
rn=0,2 Om 0603Hayaer BHyTpeHHee
conpotueriedne MAX436 mexay Bbl-
Bogamun Z.(3) v Z_(5). 3ameHa kone-
BarenbHOro KOHTYpa Ha KBapuesbliit
pe30HaTop NO3BONSET RONYYUThb Y3KO-
nonocHoeld unbtp ¢ Af<0,005f, u
Ko>100, cpeaHss yactora KoToporo
COBMagaeT ¢ 4acToToW pesoHaropa.

T 111

Ons peanusaumu dunsTpa HU3KKUX
yactoT (PHY) pekomeHayercs cxema
Ha prc.20r. OH UMeeT HUXKHIoK rpa-
HW4YHYIO YacToTy f.y ¢ Koacdbdpuumen-
TOM ycunerus Ky, v Takoi xe KpyTua-
Hoi AYX 3a rpaHuLe NoNock! Nponyc-
KaHus, Kak U B pacCMOTpeHHbiXx OBY,
Ero rpaHuyHas yacrorta (Yacrtora cpe-
3a) onpepenseTcs BbipaXeHueMm:

foo_ 1
W= PR CL

Mpeo6pa3zoBaTtenu NnepeMeHHO-
ro HanpsxXeHWA B NOCTOAHHOe. N3-
BECTHO, 4YTO cCoYeTaHune ouogos n OY
no3BoNseT NoCTpouTbL Nnpeobpasosa-
TENU NEepemMeHHOro HanpskeHus B
NOCTOSIHHOE C MUHUManbHOK amnnu-
TyaoW BXOAHOrO curHana (He 6onee
1 mB). MNogobHas cxema Ha AT npu-
BegeHa Ha puc.21. OHa ocHOBaHa Ha
ycunurene no cxeme Ha puc.11. MNon-
Has cxema npeobpasoBarens coaep-
KUT U 3NEMEHTbI, M3o6paxeHHble Ha
pvuc.12. KpoMe nokasaHHOr0 Ha
puc.20 Bbixoga npeoBpa3osarens,
BO3MOXHO W noakniovernune Bydepa
B COOTBETCTBUU C puc.12.

Mpu nonoxwurensHOM nonynepwo-
€ BXOOHOFO HanpshKeHWs nonyyaer-
CS MONOXWTEeNbHOE HanpsixXeHue
mexay konnekropom AT v oBwum
nposoaom. OHO mpoxoguT yepes
avog D2 v nogaetca Ha Ry, a auoa
D1 3akpbiT. KoahduuMEHT yeuneuus
paccyuTtbiBaetcs no dopmyne (7).

Puc. 21

Bo Bpems oTpuuarensHoro nonyne-
pvoga D1 otkpbiBaeTcs, a D2 3akpbi-
BaeTCs, U BbIXOAHOE HanpshKeHWe pas-
Ho 0. Mogbop avoaoB nNpovssoguTCs
B COOTBETCTBUUW C yacToron U, koTo-
pas MOXET AOCTUraTb HECKOMNbKUX CO-
TEH Merarepl.

Paduo, menesusus, enekmpoHuka
NN4/99, 5/00.
lNepesod B.Cmacioka.




CYIIEPBAPKUE CBETOIMObI

Ta6n.4. Kpyrnbie tumpokoyronbHbie CI1 avameTpom 3 MM

A.KALWUKAPOB,
r.C.-Netepbypr.

(OKoH4aHume.
Havano B N11/06)

Kpyrnble WUpOKOYyronbHbie
cynepbsipkue cBeToavoabl B
Npo3payYyHoM Koprnyce nokasa-
Hbl Ha puc.4-7, uxX xapakrepu-
CTUKW — B Tabn.4-7.
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Tun Ctpyktypa| [QnuHa Liger U, Bnpu | |, MKgnpn |Yron,
BOAHbI Ap, Inp=20 MA I“p=20 MA |rpap.
HM Tun. | Makc.| MuH. | Make.
20B120C-A  |InGaN 460...470 |cuHuiA 3,0 |36 100 200 (120
20B120C-B InGaN 460...470 |cuHuiA 3,0 |36 150 250 120
20G120C-B InGaN 515...530 |3eneHblit 3,0 |36 600 750 |120
20BG120C-B |InGaN 500...510 |cuHe-3enemnl|3,0 [3,6 400 {600 |120
20W120C-A |InGaN - Genbiit 3,0 |36 350 |600 [120
20W120C-B  |InGaN - 6enbii 30 (36 600 |750 |120
20R120C-B AlGalnP 615...630 |KpacHbIA 1,9 (2,2 150 250 120
20A120C-B AlGainP 600...610 [opaHxeBbln (1,9 (2,2 150 250 |120
20Y120C-B AlGalnP 585...595 |xenTbit 1,9 (2,2 150 250 {120
Ta6n.5. Kpyrnbie wmpokoyronbHble CI1 AnameTpom 4,3 Mm
Tvn Crpyktypa| AnnHa LiBer Unp, B npn | |, mKa npu |Yron,
BOJHbI Ap, I“p=20 MA I“p=20 MA |rpan.
HM Tun. | Makc. | Mu#n. { Makc.
22B90C-A InGaN 460...470 |cuHuid 3,0 (36 150 300 |90
22B90C-B inGaN 460...470 |cuHuiA 30 36 200 400 (90
22G90C-B InGaN 515...530 |3eneHbiit 3,0 |36 900 1200 |90
22BG90C-B {InGaN 500...510 |cuHe-3enexbln (3,0 |3,6 400 800 90
22W90C-A  |InGaN - Genbiit 30 |36 400 |700 |90
22W90C-B  |InGaN - 6enbii 3,0 |36 700 1100 {90
;|22rR90C-B AlGalnP 615...630 |kpacHbIi 1,9 (2.2 200 400 |90
22A90C-B AlGalnP 600...610 |opaHxeBbiit 19 (2.2 200 400 |90
22Y90C-B AlGalnP 585...595 |xenTblit 1,9 12,2 200 400 {90
Ta6n.6. Kpyrnbie wvpokoyronbHbie CIl amameTpom 4,8 Mm
Tvn Crtpyktypa| [nuna LiBeTt Unp, B npu | |,MKa npu (Yron,
BOJHbI }»p, I“p=20 MA I“p=20 MA [rpaa.
HM Tun. | Makc.| MuH. | Make.
24B110C-A InGaN 460...470 [cuHwuiA 30 (36 200 400 110
24B110C-B InGaN 460...470 |cuHui 3,0 |36 500 800 |110
24G110C-B InGaN 515...530 |3eneHblid 30 |36 900 (1600 {110
24BG110C-B |InGaN 500...510 |cuHe-3enenbit |30 (3,6 700 1500 110
24W110C-A  |InGaN - 6enbii 30 |36 400 |600 |110
24W110C-B  |InGaN - Genbiit 30 136 700 {1400 {110
24R110C-B AlGalnP 615...630 |KkpacHbIA 1,9 2,2 150 300 (110
24A110C-B  |AlGalnP 600...610 |opaHxeBbli 1,9 (2.2 150 300 |110
24Y110C-B AlGainP 585...595 |xenTtbin 1,9 2.2 150 300 [110
24B60C-A InGaN 460...470 |cuHuit 30 |36 300 500 |60
24B60C-B InGaN 460...470 |cunui 3,0 |36 600 [1200 (60
24G60C-B InGaN 515...530 [3eneHbiit 30 {36 1200 [1500 |60
24BG60C-B InGaN 500...510 |cuHe-3zenenbit {30 [3,6 900 1500 |60
24W60C-A InGaN - Genbiit 3,0 |36 700 |1200 (60
24W60C-B InGaN - Genbiit 3,0 136 1200 (2000 {60
24R60C-B AlGalnP 615...630 |kpacHbIi 1.9 [2,2 300 600 |60
24A60C-B AlGalnP 600...610 |opaHxeBblit 19 2,2 300 600 |60
24Y80C-B AlGalnP 5B5...595 |xentbilt 1,9 2,2 300 (600 {60
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Tabn.7. Kpyrnole wnpokoyronsHsle CII anameTpom 5 Mm

1'9

Tun Crpyxtypa| [fnuHa UiseT U,Bnpu | I, MKanpu |Yron,
BOJHbI Ap, I"p=20 MA I"p=20 MA | rpaa.
HM Tun. | Makc. | MuH. | Makc.
12B100C-A InGaN 460...470 |cuHuni 30 (3,6 150 300 100 5,0
12B100C-B InGaN 460...470 |cuHuiA 30 |36 200 400 [100
12G100C-B InGaN 515...530 {3enexbiin 3,0 (36 200 1200 100 .
12BG100C-B |InGaN 500...510 |cuHe- 3,0 {36 400 800 100 ©
3€NEHbIN i
12W100C-A  |InGaN - benbiin 3,0 |36 400 700 100
12W100C-B InGaN - benbiit 30 (3,6 700 1100 (100 o
12R100C-B AlGalnP 615...630 |kpacHbiin 1,9 (2,2 200 400 (100 -z
12A100C-B AlGalnP 600...610 jopaHxeBblit 1,9 (2,2 200 400 [100
12Y100C-B AlGalnP 585...595 |xenTuiin 1,9 (2,2 200 400 (100 ﬂ
OBanbHble cynepbsipkue cBeTOaN- Cynepbsipkne cBeToanoabl B Npo-
oAbl B Mpo3padyHoM Koprnyce U3obpa-  3padyHOM Koprnyce tuna “nupaxba”
Xenbl Ha puc.8, 9. HomeHknatypa u Puc. 8

napaMmeTtpbl 3TUX CBeTOQNOAOB OTpa-

nokasawubl Ha pMc.10-12, a xapak-
TepucTukn — B Tabn.10-12.

XeHbl B Tabn.8 n 9.

Ta6bn.8. OBanbHble CQ

Twun Crpyktypa| [AnuHa Liser U.,Bnpu | I,mMKanpu |Yron,
BOJIHbI Ap, Iﬂp=20 MA I"p=20 MA rpaa.
HM Tun. | Makc.| MuH. | Make.
29B60C-A InGaN 460...470 {cuHuniA 3,0 |36 600 1200 |60x35
29B60C-B InGaN 460...470 |{cuHui 30 (3,86 1000 (2000 |60x35
29G60C-B InGaN 515...530 [3eneHblin 30 |36 3000 (5000 [60x35
29BG60C InGaN 500...510 jcuHe- 30 (3,6 3000 (8000 [60x35
3eneHbin
29W60C-A InGaN - benbiin 3,0 (3,6 3000 [4000 |60x35
29W60C-B InGaN - benbiin 30 36 4000 {8000 |60x35
29R60C-B AlGainP 615...630 |kpacHsiin 1,9 2.2 800 1200 {60x35
29A60C-B AlGainP 600...610 |opanxesbi 1,9 12,2 600 1200 {60x35
29Y60C-B AlGalinP 585...595 |xenTuii 1,9 2,2 800 1200 [60x35
Ta6n.9. OBanbHble CO1
Tun Ctpyktypa| [AnuHa liBeT U, Bnpu | I,MKanpu |Yron,
BOJHbI )\p, 1,.=20 mA I"p=20 MA | rpaa.
HM Tun. | Makc. | MuH. | Make.
41B70C-A InGaN 460...470 |cuHui 30 (3,6 600 1200 [70x20
41B70C-B InGaN 460...470 |cuHuiA 30 (3,6 1000 (2000 {70x20
41G70C-B InGaN 515...530 |3eneHbii 30 |36 3000 (5000 |70x20
41BG70C-B  }InGaN 500...510 |cuHe- 30 (3,6 3000 [8000 |[70x20
3eneHbin

41W70C-A InGaN - benbi 30 136 3000 (4000 [70x20
41W70C-B InGaN - benbiit 30 {36 4000 {8000 |70x20
41R70C-B AlGalnP 615...630 |kpacHbili 1,9 (2,2 800 1200 |70x20
41A70C-B AlGalnP 600...610 jopanxeebit 1,2 (2,2 600 1200 |70x20
41Y70C-B AlGalnP 585...595 |xenTwbiin 1,9 |22 800 1200 |70x20

Puc. 9

8'c

2,540, 1

4,6

v'sec

" J
J

8's




125x1,25  R0,69+0,20 Puc. 10 Puc. 12
= 7,620,2 2,610,2 , 1,50£0,2
q
¢ ¢ o uvo;_ g 8 e ——_ 1
I 9 o g
o [=1 % o A9
& 1,55£0,20 ~ 8 218
+ ~ e}
0,7620,10 H
5,08-0.20 1,2540,2 % . 54,8£0,50
Ta6bn.10. CQl B kopnyce Tvna “nupaHba”
Tun Ctpyktypa| QOnuna Liser U, Bnpu | |, mKanpu |Yron,
AR BOMNHLI A, 1,=20 MA | | _=20mA | rpan.
N H
§ HM Tun. | Makc.| Mun. | Make.
~ 50B130C-B InGaN 460...470 |{cuHun 30 |36 4000 6000 |130
0,400.20 - 081030 50G130C-B InGaN 515...530 |3enenbiii |30 |36 |8000 [11000 [130
. - 50BG130C-B InGaN 500...510 [cuHe- 30 1|36 8000 {11000 [130
3enNeHbIn
Puec. 11 50W130C-B InGaN - Benblit 30 |36 {8000 {11000 |130
50R130C-B AlGalnP 615...630 |kpacHbIi 1,9 (2,2 3000 (4000 (130
125x1.25 50A130C-B AlGainP  |600...610 |opankeBbiit |19 |22 {3000 4000 [130
50Y130C-B AlGalnP 585...595 [»entbiin 1,9 22 3000 |[4000 {130
- 50R130C-B-HP [AlGalnP 615...630 [kpacHbI 1,9 (22 4000 {6000 {130
"O’- §, 50Y130C-B-HP |AlGalnP 585...595 |xenTtbli 19 (22 4000 (6000 (130
3 &
S Q
- ~ Ta6n.11. CQ B kopnyce Tuna “nupaHba”
7,62+0,50 Tun Crpyktypa| [Onuna User U, Bnpu | I, mKanpu |Yron,
T BOJIHbI Ap, I“p=20 MA I“p=20 MA rpaa.
“‘: HM Tun. | Makc.| Muu. | Make.
51B80C-B InGaN 460...470 |cunni 30 136 4000 |6000 |80
o 51G80C-B InGaN 515...530 |3enenbin 30 |36 8000 [11000 {80
2 H 51BG80C-B InGaN 500...510 (cunHe- 30 136 8000 |11000 {80
§ 3eneHblin
o) 51W80C-B InGaN - Benbi 30 (36 8000 [11000 {80
0,40+0,20 51R80C-B AlGainP 615...630 {kpacHbiin 19 |22 3000 |4000 |80
5,08+0.30 51A80C-B AlGalnP  |600...610 |opanxesbiit [1,9 |22 |3000 |4000 |80
51Y80C-B AlGainP 585...595 |xenTbin 1.9 2.2 3000 (4000 |80
/_\ 51R80C-B-HP |AlGaInP 615...630 |kpacHbii 1,9 12,2 4000 [6000 |80
S 51Y80C-B-HP |AlGainP 585...595 |xenTtbii 19 |22 4000 {6000 80
SO,,) ..... -
< Ta6n.12. CO} B kopnyce TMna “nupaHbs’
5+0,20 =1
1561020 2 Tun Crpykrypa| [Ommna LiseTr U, Bnpu | i,MKonpu |Yron,
0,7610,10 [T] BOMNHbI Ap, I"p=20 MA I"p=20 MA rpaa.
5,08+0,30 HM Tun. | Makc. | Mun. | Make.
52B70C-B InGaN 460...470 |cuHnin 30 |36 4000 (6000 |70
52G70C-B InGaN 515...530 |3eneHbiin 30 136 8000 |11000 |70
52BG70C-B InGaN 500...510 |cuHe- 30 136 8000 {11000 |70
3eneHbIn
52W70C-B InGaN - benbin 30 {36 8000 |11000 |70
52R70C-B AlGainP 615...630 |KpacHb 19 |22 3000 {4000 |70
52A70C-B AlGainP 600...610 |opamxe3binn (1,9 (2,2 3000 |4000 |70
Tureparypa Y70C AIG 8 * 22 |3 00 |70
1. 10 flaBuneHKo, CBEpXbSp- 52Y70C-B IGainP 585...595 |xenTtoiiA 1,9 , 000 |4000
T ’ 52R70C-B-HP [AlGainP 615...630 |kpacHbll 19 (22 4000 |6000 {70
Kue ceeToamnoabl. — Paavomup, -
2004. NN5-7 52Y70C-B-HP |AlGalnP 585...595 |xenTtbli 19 (22 4000 6000”“ 70
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Kynnio, nPOAAM, OBMEHSAIO

HAna nybnukayuu bec- N\
nnamubix obwAsneHuld >
HEKOMMep4YecKo20 Xxa-
pakmepa o noxynke u
npodaxe paduodemaned, -
bsimosou u paduonobu-
menscKkol annapamypsbi,

UX MEeKCM MOXHO MpUchkl-

nams & nucbMe no adpe-

cam: 119454, 2. Mockea, a/a 37 unn 220095,
2.Murck-95, a/a 199, nepefasats no Tene-
oHy B Murcke (017) 249-41-47 unu yepes
E-mail: rm@radio-mir.com

WWW: http://radio-mir.com

\

Mpoaam namnol MY-56 (2 wr.), cuuTesarop Tapa-
coea Ha Z-80 (2 wr), AM®-215-3,0C oT npuemHuka
KaTtpaH, “oMckuiA” HaBop kBapLies Ha yacToTy 9000 kI,

Kynnio X1-50, O9M®-200 ot npuemnuka EK-300.

Bukrop, USO0IZ.

E-mail: oks@db.energy.gov.ua

Mpoaam namnel M-811, MN-66, MY-48, a Taxxe
duneTpel ®IM-500-6,0C 1 ©IM-500-3B.

453265, BawkoprocTaH, r.Canasat-15, a/a 6.
Esrenuit, RAGWD.

Ten. (34763) 3-09-19, 8-917-78-57-603.

Mpoaam Hepoporo P-105M, P-104M, P-311 (2 wr.),
PNC, “Apbanet DSP” (2 wr.), P-802MM, 6nokn ot
P-140 (B1, B2, B3), YMna Y-81M, CY v BB tpaHc-
opmaTopel 0T P-1186M3, “Nacnn TT-03", CK3-46,
3-110, P-154-2M, “Uumm-003", B3-36, E-316, Y3-63,
r4-107, C1-69, C1-94. Ko Bcem yCcTpOnCTBaM UMe-
eTCs JOKYMBHTAUMS.

140700, Mockosckas obn., r.lWartypa, yn.Xapo-
Ba, 32 — 5. B.Bynanosy.

Ten. 8-916-026-99-02.

Npopam pene PAC-49 (50 wT.), BepHbepsl OT
P-311, cenexTUBHLIA MUKpoBONETMeTp HMV-4 (10 KMy
— 30 Mru, 0,3 MkB), xypHane! “Paguonoburens”
3a 1994 — 1996 rr., marutodoH VXK-303 cTepeo,
ocunnnorpag C1-94.

Kynnto npuHUWNUANeHYKO CxeMy NpUeMHUKa
“Panasonic RF-3100LBS”, npueMuuku IC-R71A,
IC-R72, IC-R75, HRD-535, FRG-100, HayLIHVKA 1
wrekkep %" (“npodu™).

Ten. 583-42-47, 8-916-165-75-31. Virops.

Npogam 9-ananascHHulid KB Tpancuesp “Opyx-
6a-M2" (CUHTE3aTOp YacTOTbl, NAMATb, KHONOYHOE
ynpaenenvs, Bankoaep, Lndposas WKana), a Tak-
Ke yCUnuTenb MOLLHOCTY K HeMy Ha 2-x namnax Y-
50 1 rapHnTypYy.

453121, BawkoprocTan, r.CTepnumarak, yn. Xy-
nanbepavHa, 144 — 34. M.Tpyauukosy.

Ten. (aom.) 43-43-85.

Mpowy paguroniobutenei, koTopste cobupanu v
popabatbiBann YM3Y Cyxosa (1989 r.), Bparuna
(1990 r.), 3ysea (1984 r.), AkynuHuuesa (1989 r.),
ButywkuHa (1980 1), Areesa v T.4., OTKNUKHYTLCSA
ana o6MeHa onbITOM.

347368, Poctosckas obn., r.BonroaoHck, yn.fa-
rapuna, 2 — 112. B.Epodeesy.

Kynnto cxemy 1 uepTBxu NBYaTHHIX NNaT “Anek-
TpoHuka MM-01".

655151, Yeproropck, a/a 20.

E-mail: samodelkin_62@mail.ru

Mpogam CY ot P-112, Bnokv TpaHcueepa “Ypan 84"
(A3, A2, “nonocosukn” c YM, A1, ®HY, ludposasn Wka-
na, A6, Ad, kopnyc), OCHOBHYIO NnaTy TpaHcueepa c
M4 500 KMy, paguocTaHumuio “KapaT”, 0OCHOBHYIO Nnaty
TpaHcueepa “Poca” (6e3 dunstpa), YM na 27 MMy,

(30 Br), nevarku ans YM-10 Tparcueepa “Opyx6a” n
cuMTesaropa "Kontyp 116", paguoctarumo P-109M.
Ten. 8-029-596-91-87. Anapei.
E-mail: andeu@mail.ru

Mpoaam kHeckon 61N1K3C. CamoBbIBO3 M3 MOCKBbI.
Ten. 8-926-242-8266.

Kynnto Hepoporo ynetpassykoBoi feekTockon
YA2-12 v apyrve npubopb! (N0 BO3MOXHOCTU Bbill-
nuTe Nepeyexb).

Ten. 8-926-529-02-10. feHuc.

Wwy cxemy paamonpuemHuxa ‘Okean-205" (xe-
natenbHO C PUCYHKOM MEYaTHbIX MPOBOAHWUKOB W
pa3meltennemM fetanei Ha nnate).

357566, CraspononbCckuid kpai, r.laTuropcek,
noc.HuwxHenoakyMckuit, yn.Canosas, 8. M.®enuybiH.

Kynnio nanenskn ansa MY-746 (2 wr.).

423231, r.Byrynbma, a/a 90. Cepreto CBHAWMNY.
Ten. 88551448029 (rnocne 17.00), MoB. 89178647326.
E-mail: radpik@mail.ru

Kynnio FT-102S, FT-802DM ¢ poctaskoi 8 r.6en-
ropoa.

Ten. 88102215739, 4722388167. Bnaaumup.

E-mail: Chentsov_VA @ belgorodenergo.ru

Kynnio namnul APLW-350, FY-476, IY-436,
APKC-1500, NMN-51, NMMT-6-3m-1, KITM12-100,
BUAUKOH 111-468-1, neus MTT1-2 (ManouHepuroH-
Hyto, TpyBuatyio, 2 Wwr.).

Ten. +37517-2785404.

E-mail: rax37@yandex.ru

Kynnio nameputensHele npubopel: komnapatop
Hanpspkenni P3003, koMnapaTop HanpsXeHun
P3017, maraanH conpotuenenuin P3026-1 n P3026-2,
KOMnapaTop conpoTtusneHunin P3015, genutens Ha-
npsixennin P3027/1 u .a.

Ten. 8-926-529-02-10. OeHuc.

Kynnto namnel NY-64.
Ten. +79286612374. HOpui.

Kynnto reHepatopuble namnel MNY-356, Y-736,
IY-746, I'Y-786, [Y-836, C-176 v ap.

Mpopam pene PIB-14, P3B-15, “xonogHbin” v
“ropsiuuit” KME, a Takke KOHTYpHbIE KaTyllkv ans
YCUNUTENs MOWHOCTH.

142116, Mock. o6n., r.Moponeck-14, a/a 1, Poc-
cua. Taxupy KyTyesy.

Ten: 8 (4967) 54-13-07, 8 (903) 539-08-23.

E-mail: rz3dr@bk.ru

Kynnto B pabouem coctoaHum useTHon XKK-auc-
nnen ot MobunsHoro Tenedona Nokia 6100.

Ten. 8-909-965-23-36.

E-mail: miflab@rol.ru

Npopam pagvonamnel 6H8C, 6H9C, 6M6C,
69, 6XK7, 5L{4M, 5U3C, 6XK4, 6)K4B, 6A7, 61,
6113C, 68, 5U44C, 2[12C, 6C5[, 12>K11, K271,
628N, 6C19N, 6E3M, 635N, MY-17, Cr-1N, Cr-21,
Cr-3C, Cr-4C, Cr-2C; unaukaropsl IH-12A, NH-14,
B-6; npepoxpanutenu MB-20, MB-80, WMN-10,
nn-20, YN-3s5.

247703, Benapycb, Momensckasn o6n., Kanuuko-
BWMCKWA p-H, H.N.BoBposuum, 4.147, kB.70.

Ten. 8-029-614-88-62. Ceprei, EWBOP.

Mpoaam (¥nn 06MeHAn0) B XOPOLLEM COCTOSIHWM (C
DNoKkyMeHTalmed) yacTotomep H3-63, ocuvnnorpad C1-
67, reHeparop umnynscoe '5-54, ynmeepcansHbIi BOMb-
T™eTp B7-13 ¢ BY ronoekoit no 1000 MMM, u3MepuTesis
Bbixona ®-437, aBomeTp ABO-5, MUHUMYNbTUMETP XB-
868 (HanpsikeHWe NuTaHus — 3 B), oBecneuvsaronii
n3mepeHue Toka, HanpsHKeHusi, CONPOTUBNEHUS, EMKOC-
TW KoHAeHcaTopos (A0 200 Mkd) u vacToTs! (go 30 ML),

666702, UpkyTtckas obn., r.KupeHck-2, ksapran
COBXO3HbIN, 37 — 3. B.Conomuikosy.

il

Kynnio wapoBbifi BapuoMeTp U BbICOKOYACTOT-
Hble pene OT paauocTanummn “MUKpoH”, peancTop co-
npotusneHunem 650 — 750 OM C MOLLHOCTBIO pac-
cesqHus 100 — 200 Br.

169933, r.Bopxyra, noc.Bopralwop, nep.l06unei-
HblA, 5 — 5. B.KyBuunHckomy.

Ten. (250)-4-46-47, 8-912-557-3-925.

MpoaaM unm o6MeHsAo Ha XypHanel “Paguomup”
HOBble (B ynakoBke, c paanatopamu) nnatbl (B co-
pe) cTepeoycunuTeneil HU3KOA YaCTOTHl Ha MUKpPO-
cxemax K174YH14 n K157Y11A (paamepbl —
175x54 mm) 6e3 nepemMenHbIX Pe3UCTOPOB perynu-
POBKU FPOMKOCTW U TemBpa.

Ten. 8-904-653-92-24, 8-3952-303-831.

MpopaMm paaunoTtenegoH “Sanyo GLT-K928"
(900 MIu) c nokymeHTaumei, Npubop AN HacTpoi-
KW LUBETHBIX TeNeBu30poB “CnekTp" (ceTyatoe none,
6enoe none, BepTuKancHble NMUHUK), HOBble PaANO-
petanu M2166, NM2176, N217[, M702A, KT626B,
KTB03A, KT805b, KT808A, KTB0SA, KT812B,
KT814B, KT8156, KT819B, KT926A, KT827A,
KT8356, KTO03A, KT935A, K133MA1, K140ya7,
K155MA03, K155NA3, K155NH1, K157YN16,
K157Y02, K157XM1, K157XA1, K174XA1M,
K174XA11, K174XA27, K176TM2, K224EH1,
K224YH4, K224YN4, K224XA16, K237FCH1,
K237XA1, KP5141A2, K553YA2, K554CA1,
KS561MA7, K574YO1A, K1N16943, KP142EH1A,
KY202M, KY202H, KY2086, KY208[, 0223, 1814
(A — B, ), KO504A, KC168A, KC439A, KC518A,
ANC333B61, NH-2, NH-12A, NB-11, MTX-80,
111246, PAC-15 (004.929), POC-22 (Pd 4500129),
PKH (PC 4500236, PC4533911), MNIME 3B 608 Om,
Y 6024.051, TY 3012N; 6/y paguonetanu PIC
326 (PC4.520.224), pesoHaTtopbl Ha 9306,25,
9293,75 1 35625 kY (C naHenskamu), paamoTtene-
BU3WOHHbIE NaMnbl U Ap.

Ten. 8-927-677-63-28.

Mpopam 6/y paauoctanumu “flen”, nepecTpoeH-
HbI€ Ha 3aKa3aHHble NoNb30BaTeNneM YacToTbl.

Ten. (385-2)-39-18-00.

E-mail: kalif2003@angara.ru

Kynnio KNE ot PCE-5 (unu nopo6ueii); namnel
IY-746 (2 wr.), naHeneky noa MY-746 (1 wt.).

215110, Cmonenckas 06n., r.Bassma, als 10, Ba-
nepwio CopokuHy.

E-mail: cgmm@mail.ru

Kynnto cxemy u onucanmne M4-151.
423231, PT, rByrynema, a/a 90.
Ten.85514 48029 (nocne 17 yac.). Ceprei.
E-mail: radpik@mail.ru

Menso paguonpuemunk P-314 va P-313 B pa-
6oqemM cocToaHum,
Ten. (8-017) 255-41-39. HOpui.

Kynnio TpaHcusep UW3DI, narotoeneHHbIn 8 3a-
BOLCKNX YCMOBUAX.
Ten. (Mo6.) 8-961-29-56-519. AnekcaHvap.

Mpoaam Tpancusep “Apyx6a-M2" (160 ~ 10 m),
oTaencHbln 6NoK NUTaHUA (OT KOMNblOTepa), MUK-
popoH MA-BBA (Ha noacTaeKe), HAYWHWKKN, AUHA-
MWK OT KOMMbIOTEPa, YCUNUTENb MOLHOCTU Ha 2-X
namnax Y-50 ¢ 3anacHLIM1 namnamu; TpaHcueep
Ha 160 m (Hepoporo, Tpebyetca HeBonbWwoR pe-
MOHT) KOHCTpYKUMK B.Monskosa (cxema npunara-
BTCA).

453121, BalwkoprocTaH, r.CTepnutamak, yn.Xy-
pandepauta, 144 — 34. M.MpyaHuKoBy.

Ten. 43-43-85.

Mpopgam meTannuueckylo mauTy “YHXA-1" B
KoMmnnekre (12 cekynid, cTaHok, nnuTa, 4 Gapaba-
Ha C TpOCaMU-pacTsAXKKaMu, 8 KpenexHsiX KOMb-
€8, PACTAXKNA CTaHKa, ABYXbSIpYCHbIA peayKTop No-
BOpOTa aMTeHHbl P-404), TexHuuecKkan AOKYMeH-
Tauua, XxpaHeHue B rapaxe; 6eH303neKTpUleckui




arperat AB-1-T1/30 (1 kBt, U= 24 — 36 B, 1=40 A,
pec — 70 Kr), HOBbIA, NONHas AoKymeHTauwns, KB
paicusep Kenwood TS-850 (pycckuit maMyan,
610K RMTaHUA ); NaMnb: reHepaTopHble MY-846 (Ho-
gwe, 5 wr., P..,,=2,5 kBr), penyktop nosopora
BHTEHHBI P-404 (HOBLIA, CENbCUHBI, “"KOHLIEBUKK",
ynpasneHue 2 aHTeHHamm) ¢ NOKYMEHTauMen; ycun-
nvTens MowHocTr 200 Br (koMmnakTHbIA, 3xIY-50,
BLNONHEH aKKypaTHO); KoMNakTHble 6noku nuta-
HMs OT BOEHHO annapatypsi (13,8 B, 20 A).

Ten. (aom) 8-47391-40500; (M06.) 8-808-134-
6012. Cepreit.

Kynnio xypHantl “PagnotexHuka” (Bewrpus) sa
1960 — 1985 rr., “Radioamater” ({Orocnaeus) 3a
1960 — 1985 .

627500, TiomeHckas obn., COpOKMHCKUA p-H,
8.6.Copokuno, yn.NennHa, 28 — 1. E.Canwikosy.

Ten. 8-908-867-5958.

flpoaam HOBbiE BANKOAEPE! OT PAAUONPUEMHN-
xa“fleren-1103" (nepeceinka no noyre). Bnaaummp.
E-mail polievkt@mail.ru

Kynnio pagnoniobutensckue koMnbloTeps “Pa-
avo-86PK", “ORION124" unu nnaTel NpoLeccopos
¥ KNaBUATYPLl K HAM.

309516, benropoackas ofn., r.Crapwid Ockon,
MpH.3eneHsii nor, 1 — 261. E.CemeHoBy.

gy NPUHLMMMANEHYIO CXEMY PAAUONPUEMHUKA-
ckaHepa AR3000A 1 MHCTPYKUMIO NO 3KCRNyaTaunu
(ycTaHOBKM peXuMOB) dakca Sharp UX-101(nnn
x07s1 Bkl CChINKM Ha Hee). Anapei.

£-mail: gord.an@rambler.ru

Mpoaam maTpuuHell npunTep "Epson LX-100"
BOTMMYHOM TEXHUYECKOM COCTOAHMM (NMOMHANA KOM-
nneKTaLus, Bknosas kapTpuax, LPT-kabens), co-
0Bl Tenedon “Motorola M3688” (nonHas komn-
nexTaLpa, Ho TpeByeTcs 3ameHa akkyMynatopa),
xmry [.Munsa “Mopenm ¢ AMCTAHUMOHHBIM ynpas-
nenvem’ (MauBonee NONHoe pyKOBOACTBO NO pas-
paBoTke anfapaTypbl PaAUOYNpaBneHus Ans Ana-
nazona 27 My M KOHCTpYHpOBAHKIO aBra- n Cyao-
mofened). Kropb.

E-mail: straus@freemail.ru

Muly TEXHUYECKYIO NOKYMEHTALMIO Ha HOyTOYK
¢upmMbl SIEMENS (Mopent SIMATIC PG 720P
version 2148). 310 NporpammupyoLmMii npubop.

211033, r.Morunes, yn.fpuwuHa, 110 — 54.

B.1OHowes.

Ten. 8-10375-222-23-80-00

(c 8 po 10 unm ¢ 20 po 24).

Mensio paguonamnel 6O5T (1 wr.), 64N (1 wr.),
601M (7 wr), 6HIN (4 wr.), BH2M (2 wr.), 6H23MN
(4 wr.), 65N (5 wr.), BX1MN (4 wr.), BK2M (2 wr.),
6K13r1 (2 wt.), 6H14M (1 wr.), 6M140N (1 wr.), BM4371-
E (1 wr.), BU1N (1 wr), ELB4, 615N (1 wr),
6M36C (1 wr.), 1142101 (1 wr.) Ha nio6oit ocumnnor-
pac B paboyem CoCToAHMM; MuKpocxembl K174YH7
(1wr.), A2410 (1 wr.), TAB164P (1 wr.), K224YH4
(1wr), KXAD3OM (1 wr.), K157Y[12 (2 wr.), KIA6Q40P
(1 wr), KA2220STJ (1 wr), K17601A7 (1 wr.),
K157XM2 (1 wr.), KP537PY10 (1 wr.), AN7112E (1
wr), K224XA1A (2 wr ), CXA1191 (1 wr), K2yC242
(3 wr.), KP198HT11 (1 wr.), KA2224 (1 wr.),
KP1008BX1 (1 wr.), K145UK8M (2 wT.),
KP1014KT1A (3 wr.), KIA7769P (1 wr.), K554CA3
(1 wr), TDA7089T (1 wr.), KE55MP27 (1 wr.),
K555MA9 (2 wr.), KP580BBS5A (1 wr.), K655104
(twr), K5S5MNT (1 wr.), K555M1H1 (1 wr.), KS55UE7
(1 wr), HP1-1-1-8 (1 wr), KP18583304 (1 wr),
KP580BH53 (1 wr.), HP1-4-9M (1 WT.) Ha TpaH3uc-
Topu KT3107 (A, B, B, I O, E — 6 wr. ¢ hy1g>250),
7308 (B, B) — 2 wr,, KT9036 — 2 wr, KT117F
— 1w, [T404 (6, ) — 2 wr., KT603 (A, 6, B, [ [,
E) — 2 wr, KT31278 nnn KT31288B — 5 wr,
FT313A— 5w, KT339 (A, B) — 2 wr,, KT3107 (A,
B, B, A, E— 3wr chyg>60) n Ha MukpocxeMb!

K561NA7, KS61NES nnn KS61MA9 (2 wt.)
Nwy pacwmndpoBKy LUBETHOA MEpKMPOBKK OMO-
NOB W TPaH3NCTOPOB.
247550, Fomensckas obn., Peunuknia p-H,
r.Bacunesnun, yn.OcTposckoro, 11. EsreHni.

Kynnio namnul I'Y-736, [Y-746, [Y-786, naHens-
xn anqa MY-786, a Takxe pene M-1-4-18, N-1-B.

142114, Mockosckas o6n., r.lloaonsck-14, a/a 1.
T.KyTyes.

Ten. 8-4967-5413-07.

E-mail: RZ3DR@bk.ru

Kynnto cxemy n nokymeHTaumio Ha P154-2M, pa-
auonamnel 6H5C (TONbKO HOBbIE, 4 WT.), CXeMy 2-Tak-
THoro YHY Ha namne 6H5C nnn 6H13C.

346000, Poctosckas obn., noc.Yeprkoso,

nep.MuoHepckuit, 76 — 13. B.KunitueHko.

Kynnio xypHanel “Paguo” no 1970 r., pagnonpu-
emHuk P-250 (He nepenenaHHbIi).

Ten. 8-927-3-145-145, (34794) 7-01-08

(nocne 20.00 MCK). Vipuua.

Mpopnam 3-110, CK3-46, Nacnu TT-03, P577,
P-105M, P-104M, P-311, PNC, “Ap6anet-DSP"
(2 wr.), P-802rM; 6nokwn ot P-140 — B-1, B-2, B-3;
6noxk YM ot P-1186M3 na namne MNY-81M; CY ot P-
1185M3; BbICOKOBOMbTHbIE TPEHCHOPMATOPLI OT P-
118BM3 (2,5 kB x 2,5 kBT) — 2 wr. (Ha BCE yCTPOWA-
CTBa MMEETCH NOKYMEHTaUMA), AOKYMEHTaUMIo Ha
P-394KM, P-113, 21PTH-2-4M, P-35311, P-126, “Tpa-
HUT-M", P-399A, P-250M2-T, BO-71, P-3970K.

140700, Mockosckas obn., r.llaTypa,

yn.>Kaposa, 32 — 5. B.bynaHos.

Ten. 8-816-027-08-32, 8-916-026-99-02.

MNpoaam Marpuunbid npuHTep “Epson LX-100" 8
OTMUYHOM TEXHUYECKOM COCTOSIHMK, B MONHOA KOMIT-
nekTaumu, BKo4as kapTpuax, LPT-kabens; cotosbii
TenedoH “Motorola M3688" B nonHOA KOMINEKTaunK
(Tpebyercs 3ameHa akKyMynaTOpa), khury .Muns
“Mopaenu ¢ AUCTaHUMOHHBIM YNpaBneHnem”.

WUropb.

E-mail: straus@freemail.ru

Kynnio cxembi NpUeMHUKOB (MOXHO C TEXA0KY-
MmeHTaumen) P-312, P-313 (M), P-323, P-326, PTIC;
MukpOgoTowkany aAna P-313 (M), dorowkany ans
P-311; paguonamnel 2XK271, 2X111, 4111, 6XK3,
B6X5, BKBC, 63K7, 6A8, 6A10C, 6DBC, 607, BN7,
6C5, 6H5C, 6H10C, 6KIC, 5L{4C (kaxpoit no He-
CKOMBKO WTYK).

433513, YnbaHoBckas o6n., rAnmnuTposrpan,

yn.3anaanas, 1 — 10. K0.O6Hocosy.

Wwy cxeMy TpaH3UCTOPHOTO NPUEMHMKa BhicLle-
ro knacca “SALUTS 001", B o6meH npeanarato cnpa-
BOMMbIE MaTepuansl, Xopollne Aeranu, nnarsl, Mo-
aynu n T.4.

B.GpyckuH.

E-mail: bruskin@inbox.ru

Npopam pene B2B, P3B-14, P3B-15.

142114, Mockosckas obn., r.Noaoneck-14, afa 1.
Taxup Kytyes.

Ten. 8 (4967) 54-13-07 (aoMm.).

E-mail: rz3dr@bk.ru

MNpoaam Hepoporo F4-120 (121, 122, 123), pabo-
Talowmii B ananasoHe vacror 200 — 4500 My,
TRO605, TR0809, TR0850, OMN-2-76, C1-67, U3-34A
(0 — 4500 Mfu), “3nektponnky FUC-01T", 101K,
81029M (c naHenslo), TBC110-116.

Ten. B BoGpyicke (022)-55-81-614,

mob. 111-91-99, 74-272-07. Urope.

Wy npuHLUMnnanbHyto CXeMy akyCTUMECKOR cn-
crembt “3nektpoHunka YAY 017,

461353, Openbyprckas o6n., Vinekckui p-H,

c.Cyxopeuka, yn.lMecuanasn, 4. A Anapees.

Ten.8-35337-25-3-40.

Kuura npeactaenset coboi cBopHuk cTaten, onyGnu-
KOBAHHbBIX B paBHBIE FOAL! B XypHane “Paguommp. KB n YKB”
1 33HOBO OTPEAAKTUPOBEHHBLIX ANA JAHHOIO U3AaHNS.

B BbiNyCKe MPUBEAEHBI CXEMBI U ONUCEHWS YCTPOACTB,
ucrnonbayeMebie pagvontobuTensMn ans NposeaeHus pa-
[IMOCBSA3EN B AUANE30HAX KOPOTKIUX U YMETPEKOPOTKIAX BOMH.

Mo nosoay NpuoBpeTesns KHAM MOXHO obpaluarscs 8
peaakumo no E-mail: rm@radio-mir.com, a Takoke BO BCe
OpraHM3aUmi, #MEIOLLIME XypHan “PaguoMup” B pO3HMd-
HOM npoaaxe. MHAOpMaUus o HUX NpuBeaeHa Ha cTp.56.

Mpy NpHOBPETEHUK KHUTW Yepes peaakLmio ee CTo-
MMOCTb COCTaBMAET:

- ans xutenen Poccun — 65 poc. pyBned;

- ana xuteneii Genapycu — 4900 Ben. pybned ;

MNpasuna npuoBpeTeHns — aHanoruuHo afpecHon
NOANUCKE HA XypHANsl YE€pe3 peaakLmio.

Pagnomup. MNyswwmne KOHCTPyKUMK. Boinycxk 1.

Knura npeactaensiet cobon cbophuk cratei, ony6-
MMKOBAHHBIX B pasHble foAbt B XypHane “PafnoMup” u
3aMOBO OFPEAAKTUPOBAHHLIX ANA [EHHOIO U3QaHUsA.

B BuiNyCKe NPMBEOEHSI CXEMBI | OMUCEHUA YCTPORCTB,
MCMoNb3yeMbie paguonioBuTensMm B padniuHbix obnacrax.

IMo noBoay NpHOBPETEHNS KHUI MOXHO 0BpaluaTses B
pepakumio no E-mail: rm@radio-mir.com, a Takke B0 BCE
OpFaHU3aLAN, UMEOLLKE KypHAN “PaanoMnp” B pO3HUY-
HO Npogaxe. MHopMaLns O HUX RpuBeeHa Ha CTp.56.

Mpk NprOBpETEHUM KHUTM Yepe3 penakLmio ee CTo-
MMOCTL COCTaBMSET:

- ans xwurenei Poccun — 50 poc. pyBnei,

- Ans kuTenei Benapycu — 3900 Gen. pybned ;

Mpasuna NpuoBpeTeHns — aHanoruyHo aapecHoRn
NOAMUCKE Ha XypHanbl Yepe3 peaaKuuIo.
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(" NpuoBpeTtenne otaenuhbix [ Bbi6epume cebe sapuanm nodnucku Ha 2007 209! N
HOMEpOB XypHanos Noanucka Yepe3 nouToBble OTOENEHUA
B POCCUMK:
B 000 “Anbanc-Knura KTK": 115533, .Mocksa, Paanomup
yn.HararuHckas, 4.6, 3at.1, o Vi (cT. merpo - ans xutenen Poccun n ctpaw CHI (kpome Benapycwu): 48996 — noanncka no
“Hararunckas’), kaTanory AreHTcTea “Pocnevats” (72370 — roposas), 24169 — noanucka no katanory

ten. (495) 258-91-94, 258-91-95, 258-91-96. - - « ”» .
E-mail: abook@mail.ru, abook@inbox.ru Ynpasnewuns ®enepansHoi no4toBo# cBs3u “NMoyta Poccun”, 25785 noanucka

Ha paavopbikax: “Liapuusino® (mecto 13/A), no ObvenunHeHHomy kaTanory “Mpecca Poccuun” ¢ agpecHon pacebiNKon (3MekTpoHHbIA
“MuTtuHO” (pAa 1, KOHTeRHep 17 u mecTo T-8). agpec noanuckun B INTERNET — www.presscafe.ru);

B 000 “SxcnoTpana™: - ana kutenen Benapycu: 00137 (001372 — ans oprawmsaumin) — nodanncka o
(495)937-72-62 (A05_1'25‘ 127). kaTanory PO “Bennouta” “faseThi 1 xypHans PecnyBnukn Benapycb” M yepea knockn Mun-
E-mail: lili_55@rambier.ru ropcoto3neyari.

B maraaunax peauogeranen “HAM n gun”

(eAvHas cnpasoqHasn — Ten. (495) 780-95-09): Paguomup. KB u YKB

- r.Mocxea, yn.F'unaposckoro, a.39 (cT. MeTpo - ans xutenen Poccun n crpanw CHI (kpome Benapycu): 48924 — nopnncka no
“NMpocnekt Mupa® — paguansHas); kaTanory AreHtctea “PocnevaTts” (71545 — ropoeas);

- r.Mockea, yn.UBaHa Ppanxo, 4.40, k.1, cTp. 2

(nnanch.Paouii nocenor - ana xutenen benapycn: 48924 (489242 — nnA opraHnsaunuit) — nofnucka no
n . " “ noa “ ~ »

15 mun. OT BENOPYCCKOrO BoK3ana); katanory PO “Bennouta” “Uaganna Poccuiickoin degepaunn” .

-r.Mocxea, yn.Beroan, A.2; Kpowme Toro, npeanpuatusa peruoHos Poccuu, a Takke BnivkHero U aanbhero 3apybe-
- .Mockea, yn.3emnsHoi Ban, 4.34. KbS MOrYT 0ChOPMUTL MOAMMCKY Ha XypHanbt “Paguomup”, “Pagvomup. KB 1 YKB” uepes
Ha YKPAWHE: OO0 “KopnopatusHas outa” no tenedonam: (495) 953-92-62, 953-32-02, 953-93-20.

B Kuese B dupme “TopM”, h—

ten. (044) 426-49-61, 426-49-62.
B KA3SAXCTAHE: BHumaHue! AnpecHan noanucka Yepes peaakuuio

B doupme TOO CN “ApryMeHToi U chaxrsl.

Noanncarbes Ha umerolMecs B HaNWYMK OTAEMNbHbIE HOMEPa XYPHanoB, a Takke Ha noboil
Kasaxcraw™: ten. B Anma-Are (3272) 50-22-60,

NEpUoA, HauMHas CO CNeayoLLEero NocHie ONNAThl MECALLA, MOXHO Yepe3 PeaakLmio. Ans aToro Hyx-

50-21-64. MO onnarutb HeoBxogumylo cymmy yeped CBepbaHk uny odopmMuTL NOHTOBLIA NEPEBOA HA HaW
B BE[IAPYCHY: pacqeTHbIn cHer. Tekylume LieHbl NpuBeaeHbl B Tabnuue. B LeHy BknioueHa 4ocTaeka xypHanos B
B MuHcke B maraauHax “Kuura XXI sex”, 0oT4EeNbHOM KOHBEpTEe MO agpecy NoANUCHMKA, AQpec NOANMCYNKA, T.e. NOYTOBbIA MHAEKC, NOMHbIA
np.Hesasucumoctu, .92, ten. (017) 267-27-97 aapec, GamuIiio, UM Y OTHECTBO, a Takke TOYHOe NepeyncrieHne, Kakine KOHKPETHO HOMEpa KaKo-
(cT.meTpo “Mockosckan”) ro u3 xypHanos Bul 3akasbiBaere, HeoGXoaMMO ykasaTtb € 2padghe “HazHaveHue nnamewa” npu
u “Fno6yc”, yn.Bonoaapckoro, 4.16, onname vYepes C6epbark unn e 2pagbe “ns nucbMa” npu onname MoYMoeLIM nepesodom. Mpu

ven. (017) 227-30-67

oghopmneHun nosToBOro Nepesoaa B rpade Kyda nuwercs adpec 6aHka, a B rpacde Komy — ece
\[cT.MeTpo “MNnowane HezasucumocTu”). J

daHHbIe pacvemHo20 cvema nonyqamenﬂ. HanoxeHHbIM NNaTexom XYpHanbi He BbICLINAKTCA.

MoXHO 3aKa3aTh CNeAylouiMe HOMepa XKypPHanosB CTOMMOCTb OAHOrO HOMEPa C NepPechiNKOn
foa Pannowp Balu sowneirep R AN “Gen by | BAPYieeSThees S
2002 2—12 1—12 1—3,5—12 42 2100 80
2003 1—12 1—12 1—12 44 2500 80
2004 1—12 1-—10,12 1—3,5—12 46 2900 90
2005 1—12 1—12 1—12 50 3100 90
2006 1 —12 — 1—12 55 3300 100
2007 1—12 — 1—12 60 3600 100

Hawwu nnaTexHbie peKBU3IUTLI
Ans Xutenew Poccun n ctpan CHIC (kpoMe Benapych)
Nony4arens: Q00 “Paguomup Npecc”, UHH 7729404744, KNN 772901001,
p/c 40702810900010000084 8 OO0 KB “Arponpomkpeaut”, d-n LieHTpansHbii, r.Mocksa, kopp. cder 30101810500000000109, BUK 044525109,
Apnpec 6aHka: 125315, r.Mockea, NleHuHrpaackuit np-1, 4om 76, kopn. 4;
ana xurenew benapycn
NMonyyvarens: YN “PNA", YHH 190218688, p/c 3012000004882 & ¢h-ne Ne524 ACE “BenapycBaHk” B r.MuHcke kog 121.
Anpec banka: 220028, r.MuHCK, yn. ®U3KyneTypHas, 31.

Ans yckopenna npouecca NOnyueHns XYpHanos 3akas MoxHo npogybnpoears no E-mail: rm-sales@radio-mir.com.
Bes ungpopmayus — mam xe unu no men. e e.Muncke (017) 221-01-10, (017) 249-41-47.

o ” KOHTaKTHbIe TenedoHbl: 3a docmoseprocms peknamHol: u dpyzol nybnukyemod
)Kyp.Han PaAVIOMVIP L 8 Muncke (017) 249-41-47 uHpopmayuu Hecym omeemcmeeHHcfc};nb pe»{naMo}éame-
E-mail: rm@radio-mir.com WWW: http://radio-mir.com 8 Mockse (435) 105-99-83. nu u aesmopsi. Mrenue pedaxuuu He ecezda coenadaem
" N Anpeca ana nucem: € MHEHUAMU 38MOPOS.
YupsawTens & Poccan OO0 “Papuommp Mpecc 119454, PO, rMocksa, a/s 37. © YUY “PAfl". Bocnpou3seaeHue MaTepnanos Xyp-
CaupetenccTao o peructpaunu NN Ne77-9839 ot 220095, PB, r.MuHck-95, a/s 199. Hana B nwbom Buae 6e3 NUCHLMEHHOTO paspewenns
17.09.2001 r. penakuuu 3anpewieHo. Npu LWTUPOBAHUK GChiNKa Ha
. TpeboaaHua K rpacu4ecknM Matepmanam peknamHoro “PagwoMunp” obszarenoHa.
Masnbii pegaxTop Onera Crpenkankosa xapaxTepa B anekTpoHHoM Buae: CorelDRAW po 10.0, Bee Ortnevataro B TUnorpadun OO0 "KpacHoropckas
Anpec pegakumu: wpndTet B KpYBbIX, bilmaps 300 dpi; TIFF 300 dpi; CMYK. Tunorpacmna”, r.KpacHoropck, KoMMyHansHii k8., g 2
119454, Poccus. rMocksa, yn KowtosHya, 6-233. MPUNOXUTL NEHATHYIO KONUIO. Mognucaro k neqatn 27.10.2006 r. dopmar 60 x 84 1/8.

Matepuans Ans nyBnukaumin NPUHUMAIOTCH B PYKONMGHOM, Mevyatb odcetHan 7 newy. n. Liena ceobogHas.
Yupenutens B Pecnybnuke Benapyce UMY “PNQ* NEYATHOM 1 AMEKTPOHHOM BAPUAHTAX. 3akas Ne 2314.
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C.ABPAMOB. NasepHblit NOCTPOUTENL NIOBPANKEHWI ......... 4
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